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Agriculture, Superannuations in De-
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Canals and River Works....... . ... (n.p.}) 150
Cattle Embargo...... .......... . . .. 86
Cattle Inspection.... . ... ., .. .. .. (n.p.) 162, 1624
Cavalry Inspectors........ ... . eecdnup.) 4
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Chartered Banks ............ ... . .~ 3
Chicoutimi, Dismissals in...... ... .. (np.) 21
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Superannuations. . .... .., .., 30
Superannuations............... ... n
Clifton, New'London ............... §n.:; ; :;g;' ’
Coal, Nanaimo Harbour .......... .. (n.p.) 169
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‘Coasting Laws ... 52 | Hal,Dr........................ (n.p.) 162, 162a
Coasting Laws .................. . (n.p.) 52¢ | Herns, John.... L (n.p) 2u
Commercial Privileges. .................. 109 | Hogg, W. A....... oo oo, (np) 2u
Coste, Louis. ....... . ......... ......... 66a | Homestead Entries. ... ... . ........ (n.p) 62
Coste, Louis. . ............coenvunnn (n.p.) 66, 137
Coteau Landing........ ... . e e 74 I
Crépeau, J. H. . ... .............. (n.p.) 21b
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Deadmans Island ....... ............. .. 68a | Inspectors of Cavalry, &c............ (n.p.) 34
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Drugs for Mounted Police......... .. (n.p.) 168 Revenue and expenditure.......... (n.p.) 57g
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............... . 3
Eeate Duty, .‘.’f’.".“.‘.. ........... WP e | Tendemtortie. (0.} 57,4
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P Isleaux Noix .............. . (n.p.) 76
Fairlie, Mr..... ........coovivininn. (n.p.)  21s J
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Fisheries, Annual Report ....... P 1la | J ustice, Annual Report. . 18
Fishing Bounty ............... .. .(n.p.) 32
Fishing Licenses........ ............ (n.p.) 27, 83 K
Fortifications in British Columbia. ...(n.p.) 138 )
Fort Williamn Harbour.......... .. An.p.) 69 | Ketcheson, Freeman ... ... . ...... (np) 21p
Franchise, Electoral.. ................... 148 | Ring, George G ... ........c...... (n.p) 2%
FruitCulture.............evovuennn (n.p.) 161
=) L
Galna, John ................... oo (n.p.) 21v | Lachine Canal................ (n.p.) 21d, 163 to 163
GeographicBoard. ..... ................. 11} | Lands, Dominion.... ... ....... (n.p.) 36, 43, 456
Geological Survey Report............... . 13a | Leake, J. R... . ..... .. ....... (n.p.) 214
Gold Commissioner........... .. .. (n.p.). 383 | Lenoir, Alfred........... . .... .... (n.p.) 215
Gold Placer Mining ................. (n.p.) 40 | Letter Carriers in Victoria.... .... .(o.p.) 123
Government Buildings .......... .... (n.p.) 156 | Library of Parliament, Report........ .. 17
Governor (ieneral’s Warrants......... (n.p.) 24 | Lighting Government Buildings..... (n.p.) 156
Grand Narrows . .............. ... (n.p.) 67¢ | LittleSands......... ............... (n.p.) * 2la
Grand View, PEI.............. ... (n.p.) 166 | Lobster Commission.................... 11c
Gross, Boaz..... .......... .... 2N (np)  2r b Lobster Fishery Regulations......... (n.p.) 154



62 Victoria. Alphabetical Index to Sessional Papers. A. 1899
M )
Macdonald and Fraser, Deathsof. ........ 70 | PostCards........................ J(n.p.) 105d
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Merchant Shipping.... ... .. .... . ....  11d | Prince Edward Island Mails......... (n.p.) 15
Michaud, Pierre..................... (n.p.) 21y | Prince Edward Island Railway .. (n p.) 575, 131
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Militia and Defence, Annual Report....... 19 | Prohibition Plebiscite.............. (n.p.) 38, 160
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Montreal Harbour..... e e ..(n.p.) 93 | Public Works, Annual Report......... ... 9
Morris, Dr .. ........ .... (n.p.) 122
Q
Mo Quebec Government Empl
ployees. . .. .. (n.p.) 103%
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x Queen vs. Coulombe............ . .. (n.p.) 126
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Neufrage Pond .... .... ... ....... (n.p.) 146 | Rebellionof 1885......... ...... .. (n.p.) 136
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Northern Commercial Telegraph Co. (u.p.) 114 | Roche-Fendue and Calumet Dams ..(n.p.) 128
North Perott Post Office............- (n.p.) 22a | Ross,David .... ... ............... (n.p.) 21
North-west Irrigation Act...... .- (n.p.) 44 | Royal Military College........ . .. (n.p.) 54, 140
North-west Mounted Police............... 15 | Rubidge, Tom. S................. .(n.p.) 78
Norwood, H. H... ......coeovivennns (n.p.) 132 | Russell,Charles........................... 113
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o S
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Shareholders in Chartered Banks.......... 3
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Turner Administration, B.C.............. 89 Gold inspector... ......... ... . (n.p) 132
Tuscarora Indians.... ..... PPN (n.p) 85 Gold placer mining..... .......... (n.p.) 40
U Goods imported . . 133
‘ Liquor permits.......... .63 to 63¢
Unclaimed Balances in Banks ............ 3a Liquor permits.........e... .... (n.p. )636 to 63g*
United States Fishing Vessels. ....... {n.p.) 27, 83 Mail contracts. ... . ................ 121
v Orders in council .} 102b
Pingree” and “Low”............ (n.p.) 8@
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LIST OF SESSIONAL PAPERS

Arranged in Numerical Order, with their Titles at full length ; the Dates when
Ordered and when Presented to both Houses of Parliament ; the Name of
the Member who moved for each Sessional Paper, and whether it is ordered
to be Printed or Not Printed.

CONTENTS OF VOLUME 1.

(This volumne is bound in two parts.)

1. Report of the Auditor General, for the year ended 30th June, 1898. Presented (in part) 7th April,
1899, by Hon. W. S. Fielding. Presented, complete, 26th April, 1899.
Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 2.

2. Public Accounts of Canada, for the fiscal year ended 30th June, 1898. Presented 23rd March, 1899,
by Hon. W. 8. Fielding. .......... .. ..... ...Printed for both distribution and scssional papers.
2a. Estimates of sums required for the service of Canada, for the year ending on the 30th June, 1900.
Presented 24th April, 1899, by Hon. W. S. Fielding.
Printed for both distribution and sessional papers.
2b. Supplementary Estimates for the year ending 30th June, 1899. Presented 12th June, 1899, by
Hon. W. 8. Fielding..........coeeveeennn oo Printed for both distribution and sessional papers.
2¢. Supplementary Estimates for the year ending 30th June, 1900. Presented 18th July, 1899, by
Hon. W. 8. Fielding................ .+ ....Printed for both distribution and sessional papers.
2c. Further Supplementary Estimates for the year ending 30th June, 1900. Presented 7th August,
1899, by Hon. W. 8. Fielding.......cc.coeennen Printed for both distribution and sessional papers.
3. List of Shareholders of the Chartered Banks of the Dominion of Canada, as on 31st December, 1898,
Presented 30th March, 1899, by Hon. W. S. Fielding.
Printed for both distribution and sessional papers.
3a. Report of dividends remaining unpaid, and unclaimed balances in the Chartered Banks of Canada,
for five years and upwards, prior to 31st December, 1898. Presented 12th April, 1899, by Hon.
W.S. Fielding......eovivniiiinininan.. e Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 3.

4. Report of the Superintendent of Insurance, for the year ended 31st December, 1898.
Printed for both distribution and sessional papers.
4a. Preliminary Statements of the business of Life Insurance Companies in Canada, for the year ended
31st December, 1898, Presented 10th April, 1899, by Hon. W 8. Fielding.
Printed for both distribution and sessional papers.
4b. Abstract of Statements of Insurance Companies in Canada, for the year ended 31st December, 1898.
Presented 26th May, 1899, by Hon. W. S. Fielding.
Printed for both distribution and sessional papers.
5
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5a.

6.

7.

7a.

7b.

8a.

8b.

9

10.

11.

114

11a.

CONTENTS OF VOLUME 4.

Report of the Department of Trade and Commerce, for the fiscal year ended 30th June, 1898. Pre-
sented 19th April, 1899, by Sir Richard Cartwright.

Printed for both distribution and sessional papers.

Special Report on Trade between Canada and the United States ; for use of the International Com-

mission, Quebec; August, 1898........ . ... Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 5.

Tables of the Trade and Navigation of Canada, for the fiscal year ended 30th Juune, 1898, Pre-
sented 20th March, 1899, by Hon, W. Paterson.. Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 6.

Inland Revenues of Canada. Excise, etc., for the fiscal year ended 30th June, 1898, Presented
21st March, 1899, by Sir Henri Joly de Lotbiniére.
Prirted for both distribution and sesgsional papers.
Inspection of Weights, Measures, Gas and Electric Light, for the fiscal year ended 30th June, 1898.
Presented 21st March, 1899, by Sir Henri Joly de Lotbiniére.
Printed for both distribution and sessiynal papers.
Report on Adulteration of Food, for the fiscal year ended 30th June, 1898. Presented 21st March,
1899, by Sir Henri Joly de Lotbiniére.... . .. Printed for both distribution and scssional papers.
Report of the Minister of Agriculture, for the year ended 31st October, 1898. Presented 11th April,
1899, by Hon. 8. A. Fisher.... ...... .. ..... Printed for both distribution and sessional papers.
Report on Canadian Archives, 1898. Presented 1st June, 1899, by Hon. S. A. Fisher.
Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 7,

Report of the Director and Officers of the Experimental Farms, for the year 1898. Presented 15th
May, 1899, by Hon. 8. A, Fisher ............. Printed for both distribution and scssional papers.

. Criminal Statistics for the year 1898.............. Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 8.

Annual Report of the Minister of Public Works, for the fiscal year ended 30th June, 1898. Pre-
sented 27th June, 1899, by Hon. W. 8. Fielding. Printed for both distribution and sessional papers.

Annual Report of the Department of Railways and Canals, for the fiscal year ended 30th June,
1898. Presented 23rd March, 1899, by Hon. A. G. Blair.

: Printed for both disiribution and sessional papers.

CONTENTS OF VOLUME 9.

Annual Report of the Department of Marine and Fisheries (Marine), for the fiscal year ended 30th
June, 1898. Presented Tth April, 1899, by Sir Louis Davies.
Printed for both distribution and sessional papers.

. Report of the Commissioners appointed under the Order in Council of the 11th January, 1898, to

inquire into the alleged grievances of the Pilots of the district of Montreal, etc.
Printed for both distribution and sessional papers.
First Annual Report of the Geographic Board of Canada, 1898.
Printed for both distribution and sessional pa, ers.
Annual Report of the Department of Marine and Fisheries (Fisheries), for the fiscal year ended
30th June, 1898. Presented 30th March, 1899, by Sir Louis Davies.
Printed for both distribution and sessional papers.

6
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CONTENTS OF VOLUME 10.

11b. List of Shipping 1ssued by the Department of Marine and Fisheries ; being a List of Vessels on the
registry books of Canada, on the 31st December, 1898.
Printcd for both distribution and sessional papers.
11c. Report of the Canadian Lobster Commission, 1898. Presented 29th June, 1899, by Sir Louis Davies.
Printed for Loth distribution and sessional papers.
11d. Report of Harbour Commissioners, &c., 1898..... Printed for both distribution and sessional papers.
12. Report of the P.stmaster General, for the year ended 30th June, 1898. Presented 22nd March,
1899, by Hon. W. Mulock..... .............. Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 11.

13. Annual Report of the Department of the Interior, for the year 1898. Presented 15th May, 1899,

by Hon. C. Sifton.. .. . - . Printed for both distribution and sessional papers.
13a. Summary Report of the (1eo oglc&l Survey Depa.rtment, for the year 1898. Presented 24th Apri],
1899, by Hon. C. Sifton .......... . .. ... . Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 12.

14. Annual Report of the Department of Indian Affairs, for the year ended 80th June, 1898. Pre-
sented 21st March, 1899, by Hon. C. Sifton. .... Printed for both distribution and sessional papers.

15. Report of the Commissioner of the North-West Mounted Police Force, 1898. Presented 14th Jfune,
1899, by Sir Wilfrid Laurier......... .......... Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 13.

16. Report of the Secretary of State of Canada, for the year ended 31st December, 1898. Presented
27th March, by Sir Wilfrid Laurier. . ..... ... . Printed for both distribution and sessional papers.
18a. Civil Service List of Canada, 1898. Presented 27th March, 1899, by Sir Wilfrid Laurier.
Printed for both distribution and sessional papers.
16b. Annual Report of the Department of Public Printing and Stationery, for the yéar ended 30th June,
1898. Presented 10th April, 1899, by Hon. Sir Wilfrid Laurier.
Printed for both distribution and sessional papers.
16¢. Report of the Board of Civil Service Examiners, for the year ended 31st December, 1898. Presented

2nd May, 1899, by Sir Wilfrid Laurier.......... Printed for both distribution and sessional papers.
17. Report of the Joint lerar(ans of Parliament, for the ycar 1898. Presented 16th March, 1899, by
the Hon. The Speaker............. «.........- Printed for both distribution and sessional papers.

18. Report of the Minister of Justice as to Penitentiaries of Canada, for the year ended 30th J une, 1898.
Presented 21st June, 1899, by Hon. C. Fitzpatrick.
Printed for both distribution and sessional papers.
19. Report of the Department of Militia and Defence of Canada, for the year ended 31st December,
1898. Presented 27th March, 1899, by Hon. F. W. Borden.
Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 14.

20. Report on the Prohibition Plebiscite held on the 29th day of September, 1898, in Canada. Presented
24th April, 1899, by Sir Wilfrid Laurier......... Printed for both distribution and sessional papers.

21. Return to an order of the House of Commons, dated 21st April, 1897, for copies of all letters, cor-
respondence, petitions, etc., relating to the dismissal of David Ross as postmaster at Kinross, in
the province of Prince Edward Island. Presented 21st March, 1899.—Mr. Martin. . . Not printed.

21a. Return to an order of the House of Commons, dated 21st April, 1897, for copies of all correspon-
dence, papers, petitions, etc., in connection with the dismissal of the late postm:uster at Little
Sands, province of Prince Edward Island. Presented 21st March, 1899.—Mr. Murtin.

7 Not printed.
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Return to an order of the House of Commons, dated 21st April, 1897, for copies of all papers, cor-
respondence, petitions, evidence, reports and documents of every nature connected with the dis-
missal of J. H. Crépeau as postmaster at St. Camille, county of Wolfe, province of Quebec.
Presented 218t March, 1899. — M7, JU€8........ . o v ceuiiireiiaainaarananaen Not printed.

Return to an address of the House of Commons, dated 18th April, 1898, for a return giving : {a) The
names of employees relieved from duty by the government by dismissal or otherwise in the Mont-
real custom-house from 13th July, 1396, to 1st March, 1898. (b) The years of service of each
employee so relieved of duty. (c) The amount of retiring allowance, if any. (d) The cause of
dismissal in each case. (¢) The amount of pay per annum of such employee at date of dismissal.
(f) The names of new employees appointed, whether permanently or temporarily, from 13th July,
1896, to 1st March, 1898. (g) The amount to be paid to each such new temporary or permanent
employee per month. Presented 2nd May, 1899.—-M7». Quinn.... ... e Not printed.

Return to an order of the House of Commons, dated 2nd May, 1898, fcr a return showing the names
of all employees on the Lachine canal and St. Ann lock dismissed from the public service since the
23rd day of June, 1896, the cause of dismissal, the name of complainant in each case, the amount
of salary paid to the dismissed official, the name and salary paid to his successor in office. Presented
17th May, 1899.—-Mr. Monk... . ..oiuitinin cerei i eaeaeaeieae caee e Not printed.

Return to an address of the House of Commons, dated 14th March, 1898, for copies of all orders in
council, papers, depositions, reports, evidence, correspondence and documents in relation or
reference to any charges made against Peter S. Archibald, lately chief engineer of the Intercolo-
nial Railway, or to the dismissal of the said Peter S. Archibald from his position or office as such
chief engineer, or the grounds or reasons for such dismissal, or in relation or reference to any claim
of the said Peter S. Archibald for superannuation allowance or otherwise in relation or reference
to the retirement or dismissal of the said Peter S. Archibald from the service of the Intercolonial
Railway. Presented 25th May, 1899.-—M~. Borden (Halifaz)... .. e Not printed.

Return to an order of the House of Commons, dated 7th June, 1897, for a return of all correspon-
dence, reports and papers in connection with the dismissal of Mr. Wm. Bateman of Port Perry
from, and the appointment of Mr. Williams to, the position of agent to the Scugog Island Indians.
Presented 29th May, 1899.— M7, HUGRES. . .. ..o ireeieiirens teiianennnen nans Not printed.

Return to an grder of the House of Commons, dated 26th April, 1899, for a statement of all persons
or commissions of inquiry appointed to inquire into the conduct of employees of the government
since August 1st, 1896, giving the names of commissioners, their rate of pay and allowances, the
aggregate total amount paid to each as pay and allowance, and the total expenses of each commis-
sion outside of pay and allowance ; also the names and post office addresses of all persons dismissed
on the reports of the commissioners (Inland Revenue). Presented 31st May, 1899. —M7r. Foster.

Not printed.

Return to an order of the House of Commons, dated 1st May, 1899, for copies of all papers, docu-
ments and correspondence in connection with the dismissal of D). W. Ball from being postmaster
at the village of Bath, Ontario. Presented 2nd June, 1899. —Mr. Wilson..... .... Not printed.

Return to an order of the House of Commons, dated 10th May, 1899, for copies of the report of Mr.
Hawkins, post office inspector, in reference to the inquiry or investigation held on the conduct of
J. R, Leake, postmaster of Morton, in the county of Leeds, together with copies of all correspon-
dence, complaints, affidavits or declarations and evidence taken at the investigation relating to
said postmaster ; together with a copy of the notice of his dismissal. Presented 2nd June, 1899, —
Mr. Taylor. .. ... oot ittt et e e Not printed.

Return to an order of the House of Commons, dated 5th June, 1899, for copy of corresmndence, ete.,
relating to the dismissal of Mr. Alfred Lenoir, as fishery overseer at Isle Madame, in the county
of Richmond, Nova Scotia. Presented 5th June, 1899.—Sir Louis Davies.. ... . ...Not printed.

Return to an address of the House of Commons, dated 17th May, 1899, for copies of all orders in
council respecting the appointment and dismissal of Mr. Russell, inspector of steamboats ; copies
of all reports and evidence touching an inquiry into his conduct ; also of all reports, papers and
correspondence respecting his last appointment or reinstatement to the public service ; also all
communications from, to or concerning this officer since he has been discharging duties in the Yukon
district. Presented 6th June, 1899.-—Sir C. Hibbert Tupper.................. ..... Not printed.

8.
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211. Return to an order of the House of Commons, dated 1st May, 1899, for copies of all petitions, corre-
spondence, letters or documents in relation to the following dismissals: Job Bilodeau, postmaster
of Chambord ; Louis Desbiens, postmaster of St. Jérome ; William Larouche, postmaster of Lake
Bouchette ; Ferdinand Larouche, postmaster of Delisle; ¥. X. Letourneau, postmaster of St.
Bruno, all in the county of Chicoutimi ; together with all petitions, correspondencs, letters or doou-
ments in relation to the appointmeunt of their successors. Presented 13th June, 1899.— M, Casgrain.

Not printed.

21m. Return to an order of the House of Commons, dated 29th May, 1899, for copies of all papers and
correspondence in reference to the dismissal of Christopher Walker, postmaster of Ailsa Craig,
Ontario, with copies of charges, if any, made against such officer and report of any investigation

held. Presented 13th June, 1899.—Mr. Haggart........ ... ..................... Not printed.

21n. Return to an order of the House of Commons, dated 14th March, 1898, for copies of all correspon-
dence, inspector’s reports, and all documents respecting the dismissal of the postmaster at Agnes

and the removal of the office. Presented 13th June, 1899. —M~. Pope...... ... ...... Not printed.

210. Return to an order of the House of Commons, dated 14th June, 1899, for copies of correspondence
and other papers in regard to the dismissal of Mr. Joseph McNeil, light-keeper, Jerome Point, St.
Peter’s, Cape Breton. Presented 14th June, 1899.—Sir Louis Davies. ....... Cereeaan Not printed.

21p. Return to an address of the Senate, dated 12th April, 1899, for copies of the complaints and all
correspondence relating thereto, which led to the dismissal of Mr. Freeman Ketcheson from the
position of post oftice mail clerk, including the statement or statements of the said Freeman
Ketcheson in reply to said complaints. Presented 15th June, 1899.— Hon. Sir Mackenzie Bowell,

Not printed.
21g. Return to an address of the House of Commons, dated 30th Macrh, 1898, for copies of all orders in
council, papers, depositions, reports, documents, etc., in relation to the dismissal of Napoion
Alain as postmaster of L’Ancienne Lorette, and also copies of all instructions given by the depart-
ment of the postmaster general or any officers thereof, to the post office inspector in Quebec, or to
any other officer thereof in relation to the giving of evidence in an action by the said Napoléon
Alain versus one Frederic Belleau for damages. Presented 19¢h June, 1899.— Mr. Casgrain.
Not printed.

217, Return to an order of the House of Commons, duted 24th April, 1899, for copies of all papers con-
nected with the diswissal of Boaz Gross, late harbour master of Hillsboro’, N.B., and with the
appointment of his successor, including copies of all charges and complaints, the evidence taken
by Commissioner McAlpine, the commissioner’s report, and all correspondence, recommendations
and other papers in any way relating to the said dismissal and the subsequent appointment.
Presented 26th June, 1899.—Mr. Melnerney.. ... c..ooovvvviiiin viviviia... Not printed.

21s. Return to an order of the House of Commons, dated 8th May, 1899, for copies of all reports, corre-
spondence and other papers connected with the dismissal of Mr. Fairlie, principal of the Rupert’s
Land industrial school, m the province of Manitoba. Presented 28th June, 1899..— Mr. Bourassa.

Not printed.

21¢. Return to an order of the House of Commons, dated 19th June, 1899, for copies of all papers,
documents and correspondence in connection with the dismissal of John Herns, caretaker of the

putlic building in the town of Napanee. Presented 4th July, 1899.—Mr. W ilson. ... Not printed.

21u. Return to an address of the House of Commons, dated 8th May, 1899, for a copy of the commission
issued to investigate into the charges made against W. A. Hogg, landing-waiter at the port of
Collingwood, the evidence taken by the said commission, the report made by the commission, the

order in council made thereon, and all correspondence and papers in connection therewith.
Presented 25th July, 1899.—Mr. McCarthy.. ... ..o cviiiiiiil i, Not printed.

217, Return to an order of the House of Commons, dated 26th July, 1899, for copy of the report of
Thomas Woodyatt, commissioner, relative to certain charges made against John Galna, of Her
Majesty’s customs at Parry Sound, Ontario. Presented 26th July, 1899.— M7, Paterson.

Not printed.

21w. Return to an order of the House of Commons, dated 26th .July, 1899, for copy of report, ete., in
connection with the suspension of Wm. Caldwell, preventive officer of customs at Anderdon,
Ontario. Presented 26th July, 1899.— Mr. Patcrson. . . .. Not printed.

21z. Return to an order of the House of Commons, dated 29th J uly, 1899 for copy of the report of M.
B. Colcock, assistant inspector of ports, relative to the preventive station at Anderdon, and to
William Caldwell, late preventive officer thereat. Presented 29th July, 1899.—Hon. W. Paterson.

9 Not printed.
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Return to an order of the House of Commons, dated 26th June, 1899, for copies of all correspindence
had with the department of railways and canals, or with any member of the government, in
connection with the cases of Pierre Michaud and Fred. Belanger, porter and track foreman,
respectively, on the Intercolunial Railway at Trois Pistoles, and dismissed therefrom «in 1898, and
for all petitions and papers in regard thereto. Presented 8th August, 1899.—ar. Foster.

Not printed.

Return to an order of the House of Commons, dated 12th June. 1899, for copies of all correspon-
dence, telegrams, petitions, reports and all other papers in connection with the dismissal of Mr.
William D. McMillan as light-keeper at Wood Islands, in the province of Prince Edward Island,

and the appointment of his successor. Presented 10th August, 1899.— Mr. Murtin
Not printed.

Return to an order of the House of Commons, dat:d 10th May, 1897, for copies of all petitions,
letters, notices, correspondence, bonds and papers in relation to the establishment of a post office
in the county of Annapolis called ** Virginia,” and the appointment of Mr. Ezekiel Banks as post-
master for such office. Presented 21st March, 1899. —Mr Mills . . ............ Not printed.

Return to an order of the House of Conimons, dated 10th May, 1897, for copies of all petitions,
letters, notices, bonds, papers and documents in relation to the establishment of a post office in the
county of Annapolis called ““ North Perott,” and the appointment of Mr. Alfred Spurr to the
postmastership of said office. Presented 21st March, 1899. —M~». Mills......... «....Not printed.

Return to an order of the House of Commons, dated 3rd May, 1897, for copies of all correspondence
in connection with the appointient and installation of George G. King to the postmastership of
Marsh Hill, Ontario, had with any member of the government, or any officer of the pust office
department. Presented 21st March, 1899. —AM#». Foster... .. ... ............. ... Not printed.

Return of Treasury Board Over-Rulings of Auditor General’s decisions between the beginning of
the session of 1898 and the session of 1899. Presented 21st March, 1899, by Hon. W. 8. Fielding.

Not printed.
Statement of Governor General’s Warrants issued since last session of parliament, on account of the
fiscal year 1898-99. Presented 21st March, 1899, by Hen, W. S. Fielding........ .. Not printed.
Statement of expenditure on account of miscellaneous unfureseen expenses from 1st July, 1898, to
16th March, 1899. Presented 23rd March, 1899, by Hon. W. S. Fielding............Not printed.
Report of the (‘ommissioner, Dominion Police Force, for the year 1898, Presented 27th March,
1899, by Sir Wilfrid Lanurier. ... ..........0 it o it i e e Not printed.
Copy of an order in council relative to the issue of hcenses to United States fishing vessels, Pre-
sented 30th March, 1899, by Sir Louis Davies...... .. .... ...... ..... —coevns .Not printed.

Return showing reductions and remissions made under section 141 as added to the Indian Act by
section 8, chaj ter 35, 58-59 Victoria. Presented 30th March, 1899, by Hon. C. Sifton.
Not printed.
Statement in pursuance of section 17 of the Civil Service Insurance Act, for the year ending 30th
June, 1898. Presented 30th March, 1899, by Hon. W. S. Fieldiug. .. Printed for sessional papers.
Statement of all superannuation and retiring allowances in the civil service during year ended 3l1st
December, 1898, showing name, rank, salary, service and cause of retirement of each person
superannuated or retired, also whether vacancy filled by promotion or new appointment, and
salary of any new appointee. Presented 30th March, 1899, by Hon. W, S. Fielding.
Printed for sessionul papers.
Return to an address of the House of Cumm(ms, dated 14th February, 1898, for a revurn giving : (a)
The names of all civil servants who have been superannuated between the 13th of July, 1896, and
the 1st of February, 1898. (b) Theage of each servant so superannuated. (c) The years of service
of each person so superannuated. (d) The an.ount per annum each person had been in receipt of.
(¢) The amount of superaunuation each person is to receive per annum. (f) The name of the
new appointees in the civil service since said 13th of July. (g) The age of each such new
appointee. (k) The amount to be paid to each such new appointee. Presented 14th June,
IB99. —Mr. Tauglor .....o.oiis et e e v reeraiaia Not printed.
Return to an order of the House of Commons, dated 29th May, 1899, showing: (¢) The superan-
nuations made in the department of agriculture from 30th June, 1896, to 30th April, 1899, in both
the inside and outside services, (b) The retiring allowances in each case. (c) The manner in
which the vacancies thus created have been filled, with names of persons appointed to such
vacancies and amonnts of salary in each case. Presented 30th June, 1899.— Mr. Montague,
Not printed.
10
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Detailed statement of all bonds and securities registered in the department of the secretary of state
of Canada, since the last return, 16th February, 1898, submitted to parliament in accordance with
section 23 of chapter 19 of the Revised Statutes of Canada. Presented 30th March, 1899, by Sir

Wilfrid Laurier. .. ..oovvvviin ceinin o v e « .. Not printed.
Statement in reference to fishing bounty expenditure for 1897-98. Presented 4th April, 1899, by
Sir Louis Davies. .......... ... e <« <v....Not printed.

Return to an order of the House of Commons, dated 5th April, 1899, for copies of papers in connec-
tion with the case of Nelson 3. Donelly, being an appeal from the decision of the gold commis-
sioner at Dawson city. Presented 5th April, 1899.— Hon. C. Sifton.......... ... . .. Not printed.

Return to an order of the House of Commons, dated .18th April, 1898, for copies of all reports and
recommendations from the inspectors of cavalry, artillery and .infa.ntry on their inspections up to
April 18th, for the financial year 1897-98. Presented 10th April, 1899. — Mr. Hughes. Not printed.

Statement of the affairs of the British Canadian Loan and Investment Company, as on the 31st
December, 1898. Presented (Senate) 21st March, 1899, by the Hon. The Speaker . . .. Not printed.

Return of orders in council relating to Dominion lands in the provinces of Manitoba and British
Columbia, and in the North-west Territories. Presented (Senate) 11th April, 1899, by Hon.
ROW.Scott.... coov vvv e i Seee e e Not printed.

Commission appointing William Ogilvie, Esq., a commissioner under chapter 114, Revised Statutes
of Canada, to inquire into and report upon charges preferred against mauny gove rnment officials in
the Yukon territory. Presented 17th April, 1899, by Hon. C. Sifton... .. ... . .. .. Not printed.

Return prepared by the clerk of the crown in chancery in obedience to an order of the House ot
Commons, dated 10th May, 1899, for copies of the poll-books and voters’ lists for the counties of
Beauce, Lévis, Montmagny and Kamouraska, used at the plebiscite vote, Presented 13th J uly,
1899, by The Deputy Speaker......... oo oo vevien con ol Ll oL Not printed.

Return to an address of the House of Commons, dated 14th March, 1898, for u return showing in
detail the extent of all gold dredging leases applied for and granted in the North-west Territories
and the Yukon, where situated, the names and post office addresses of the applicants, and amount
paid therefor ; also all correspondence and .orders in council in connection therewith. Presented
19th April, 1899. M. Foster.... .......c.coovvs it e Not printed.

Supplementary return to an address of the House of Commons, dated 14th February, 1898, for
copies of all correspondence, advertisements for tenders and answers thereto, reports and orders in
council, and a list of all permits, licenses or leases granted, containing names of the grantees and
extent of territory given and conditions attached to each, the amount paid and to be paid therefor
in respect of gold plucer mining or gold dredging areas in the North-west Territories and the Yukon

district. Presented 15th April, 1899.—Mr. Foster... .......................... Not printed.
Return of all lands sold by the Canadian Pacific Railway Company, from the 1st October, 1897, to
the 1st October, 1898, Presented 19th April, 1899, by Hon. C. Sifton........... ... Nof printed.

Return of correspondence, etc., respecting the affairs of the Canadian Pacific Railway Cownpany,
which the department of the interior has had since the previous return was presented to parlia-
ment under the resolution of the 20th February, 1882. Presented 19th April, 1899, by Hon.
C.Sifton...... ... L L e e e e e e Not printed.

Return of orders in council which have been published in the Canada Guzette and in the British
Columbia Gazette, in accordance with the provisions of sub section (d) of section 38 of the regula-
tions for the survey, administration, disposal and management of Dominirn lands within the 40-
mile railway belt in the province of British Columlia. Presented 19th April, 1899, by Hon.
CoSifton ...0 ceierriiis ch e e F ...Not printed.

Return of orders in council which have been published in the Canada Gazette, in accordance with
the provisions nf section 46, the North-west Irrigation Act, being 57-58 Victoria, chapter 30, etc.
Presented 19th April, 1899, by Hon. C. Sifton......... ...... . . .. . Not printed.

Return of orders in council which have been published in the Canada Gazette, in accordance with

" the provisions of clause 91 of the Dominion Lands Act, chapter 54 of the Revised Statutes of
Canada, and its amendments. Presented 19th April, 1899, by Hon. C. Sifton....... Not printed.

Return to an order of the House of Commons, dated 21st April, 1899, for a copy of representations
of the high commissioner for Canada and the agents general of the British colonies, respecting the
application of estate duty to personal property situate in the colonies in 1894. Presented 2lst
April, 1899.—8ir Wilfrid Laurier......... .. .. oeeeiiiiiiiinnin. Printed for sessional pupers.
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Return to an order of the House of Commens, dated 21st April, 1899, for a copy of the correspon-
dence between the colonial office and the government of Canada on the subject of the island of
Anticosti. Presented 21st April, 1899.—Sir Wilfrid Laurier. ... ....Printed for sessional papers.

Return to an address of the House of Commons, dated 18th April, 1898, for copies of all orders in
council, memorials, correspondence and every other document in connection with the gramting
150,000 acres of public lands in favour of the university of Manitoba, and the transfer and pa-
tenting of the same to the university. Presented 24th April, 1899. —Mr. LaRiviére.

Printed (in part) for distribution and sessional papers.

Supplementary return to an address of the Senate, dated 31st March, 1898, for a statement of the
quantity of lands allotted for school purposes in Manitoba ; the quantity of said lands sold, and
the prices at which they have been sold ; the amount received on that account; the amounts still
due to the government ; the manner in which this fund is invested and administered ; the amount
already paid to the province of Manitoba, how much on the capital, if any, and how much on the
interest ; the amount still at the credit of the province, whether on the capital or on the interest ;
the dates of payment in each case and the amount of each payment; and also all the correspon-
dence, papers, memoranda and orders in council relating thereto, up to date. Presented 25th
April, 1899.—Hon. Mr. Bernier.... ..... ...ooiiiiiiiiiiiiin ci iiiieaaiaiaaaaas Not printed.

Return to an order of the House of Comnmons, dated 19th April, 1899, for a copy of the report of
the commissioners appointed in 1897 to inquire into the state of the public records and of the
public buildings. Presented 1st May, 1899. —Mr. Beleourt........... ... ........ . Not printed.

Order of the House of Commons, dated 19th April, 1899, for a statement of the number of sheets of
notes of $1 and $2 delivered to the government from the Ist of August, 1897, by the new con- -
tractors, together with the number of back, tint and face plates of the above denominations,
delivered to the government to date, as per the contract. Presented 1st May, 1899.—Mr. Foster.

Not printed.

Return to an address of the House of Commons, dated 19th April, 1899, for copies of all correspon-

. dence with the imperial and colonial governments, and other parties, relative to the proposed

Pacificcable, since the return brought down last session ; also of the report of the imperial commission
on this subject, if leave has been obtained to publish it. Presented 8th May, 1899.—Mr. Casecy.
Printed for both distribution and sessional papers.
Supplementary return to No. 51. Presented 12th May, 1899.
Printed for both distribution and sessional papers.
Return to an address of the House of Commons, dated 29th May, 1899, for copies of all orders in
council and correspondence connected with and relating to the offer of the government of British
Columbia, made in 1899, respecting the Pacific cable. Presented 12th June, 1899.—8ir C. Hibbert
TUPPEr. .. ot e e Printed for Loth distribution and sessional papers.
Return to an address of the House of Commons, dated 30th March, 1898, for copies of all papers and
correspondence respecting the enforcement of coasting laws of Canada on the Pacific or Atlantie
coasts, in so far as it relates to the department of customs. Presented 8th May, 1899.—Sir C.

Hibbert TUPPer... . .ooiv oereetaaninienee e ot e e Printed for sessional papers.
Supplementary return to No. 52 (Department of the Interior). Presented 5th June, 1899.
Not printed.

Return to an address of the House of Commons, dated 24th April, 1899, for a copy of lease of the
property in Quebec known as the *“Plains of Abraham,” or of any other title under which the
government of Canada holds said property ; also of all memorials, correspondence, etc., addressed
to the government on the subject of renewing said lease or otherwise acquiring the same, Pre-
sented 8th May, 1899.—Mr. Casgrain ... ....... ... . ciovee vaer eienneenens Not printed.

Return to an order of the House of Commons, dated 24th April, 1899, for a return showing the
expenditure for each year from 1867 to 1889, inclusive, of the militia department ; also the amount
in each of the above years expended for the staff of the militia; also the amount in each of the
above years expended for the royal military college, Kingston. ‘Presented 8th May, 1899.— M.
Domville. .. ...ttt et it e Not printed.

Return to an address of the House of Commons, dated 19th April, 1899, for copies of all correspon-
dence, minutes of council, commission of appointment relating to the appointment of the hon. the
chief justice of the province of British Columbia from the date of the decease of the Hon. Chief
Juetice Davie to the appointment of the present incumbent ; also relating to the appointment of
the Hon. Mr. Justice Irving and the Hon. Mr. Justice Martin of the supreme court of British
Columbia. Presented 15th May, 1899.-—Si1i 2C'harlcs Tupper... .ccooveeiniininnnnn. Not printed.
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56. Return to an address of the House of Commons, dated 26th "April, 1899, for copy of lease or agree-
ment and of all correspondence relaticg to the occupation of the Champ de Mars in the city of
Montreal by the Montreal authorities and the condition of said occupation. Presented 9th May,
1899, — M7, MONK. .o eeere s mermeiieiir it caee eseaaraeanen, Not printed.

57. Return to an order of the House of Commons, dated 24th April, 1899, for a return showing the gross
working expenses and earnings, respectively, of the Intercolonial Railway for each month from
1st July, 1898, to date. Also the gross working expenses and earnings, respectively, of the same
road for the similar months of the preceding year. Presented 9th May, 1899.—M~r. Foster.

Printed for sessional papers.
57a. Return to an order of the House of Commons, dated 24th April, 1899, for a return showing the total
amount of revenue collected by the government (a) from passenger traffic; (5) from freight traffic
at the stations, freight agencies and passenger agencies along the extension of the Intercolonial
Railway from Chaudiére to Montreal, both included, (1) from the 30th day of June, 1898, exclu-
sive, to the 1st day of March, 1899, exclusive ; (2) from the 1st day of March, 1899, inclusive, to

the 1st day of April, 1899, exclusive. Presented 16th May, 1899.—Mr. Powell.
Printed for sessional papers.

57b. Return to an order of the House of Commons, dated 18th April, 1898, for a return containing a
statement of expenditure out of income made for permanent improvements, extensions, additions
and betterments, exclusive of works for ordinary maintenance and renewals, on account of the
Intercolonial Railway from 30th June, 1891, to 1st July, 1897. Presented 17th May, 1899.—Mr.
POWEH.es oo se e eeaeasnsarmmens s e . Printed for scssional papers.

57¢. Return to an order of the House of Commons, dated 18th April, 1898, for copies of all tenders for
ties for the use of the Intercolonial Railway from 1st January, 1896, to date, giving names, quan-
tities, prices, and which tenders were accepted. Presented 17th May, 1899.— Mr. Foster.

Not printed.

57d. Return to an order of the House of Commons, dated 30th March, 1898, for copies of all tenders
received by the government, or by the department of railways and canals, or by any officials
thereof, for railway ties and lumber of all kinds supplied to the Intercolonial Railway between

July, 1896, and January, 1898, on the division of the railway in the province of Quebec. Pre-
sented 17th May, 1899.—Mr. CasGraif. oo covevannt i in ettt ... Not printed.

57e. Return to an address of the Senate, dated 24th March, 1899, for a statement showing the quan-
tity of rolling stock purchased in connection with the ext'ension of the Intercolonial Railway from
Lévis to Montreal, from whom purchased, and the price paid therefor. Presented 19th May,
1899. —Hon. Sir Mackenzie Bowell ...... ....o.ooeiiiiin il Not printed.
57f. Return to an address of the Senate, dated 25th April, 1899, for a return showing quantity of freight
carried over the Intercolonial Railway from Montreal to Halifax for shipment to Europe, during

the winter 1898 and 1899. Presented 29th May, 1899.—Hon. Mr. Perley.
Printed for sessional papers.
57g. Return to an order of the House of Commons, da.ted 8th M'ay, 1899, for a return showing: 1. The
total amount of expenditure on capital account in connection with the Intercolonial Railway and
the extension thereof to Montreal from 30th June, 1898, exclusive, to the 1st day of May, 1899,
oxclusive. 2. The total revenue of the Intercolonial Railway and the Montreal extension thereof
from 30th June, 1898, exclusive, to the 1st day of May, 1899, exclusive. 3. The total expenditure
charged to revenue account in connection with the Intercolonial Railway and the Montreal exten-
sion thereof from 30th June, 1898, exclusive, to the 1st day of May, 1899, exclusive. Presented
13th June, 1899.—Mr. Powell. ..........cooovvnrnnens e e e Not printed.
57h. Return to an order of the House of Commons, dated 15th May, 1899, for a return showing the
names of persons to whom payments were made of allowance or drawback on freight charges on
the New Brunswick portion of the Intercolonial Railway during the months of January and
February, 1899, the amount and date of payment in each case, and the date at which the
overcharge was made. Presented 13th June, 1899.—Mr. Foster...... ..... ........ Not printed.
57:i. Return to an order of the House of Commons, dated 15th May, 1899, for a copy of lease or contract
under which the Intercolonial Railway management permitted or suthorized the building of a
restaurant on the 1ailway right of way at Grand Narrows. Also copies of all correspondence in
reference to the granting of the privilege of erecting such building on the railway property. and
also in reference to running the same. Presented 23rd June, 1899.—Mr. McDougall. . Not printed.

13
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57;. Return to an order of the House of Commons, dated 19th April, 1899, for copies of advertisements
issued during 1898, inviting tenders for steel rails and fastenings tor the Intercolonial and Prince
Edward Island Railways, copies of tenders received therefor, of all correspondence in connection
therewith, and of any contract or contracts entered into. Presented 27th June, 1899.—Sir Charles
TUPPET . . ittt e e e e e . Ceeiaaes . Not printed.

57k. Supplementary return to 57e. . Presented 28th June, 1899 . . ...... ... ... Not printed.

57!. Return to an order of the House of Commons, dated 26th June, 1899, showing the names of persons
to whom payments were mnade of allowances or drawbacks on freight charges on the Nova Scotia
portion of the Intercolonial Railway from 1st July, 1898, to 31st March, 1899, giving amount and
date of payment and date at which overcharge was made. Presented 13th July, 1899.—Mr. Bell
(PUCOU) « oo vee o aee e e e tn et e e e e e Not printed.

57m. Return to an order of the House of Commons, dated 19th June, 1899, showing: 1. The combined
engine and car mileage—total, and that of the Intercolonial Railway--for each mouth from March
1, 1898, for the terminals, bridge, and the other leased portions of the Grand Trunk Railway, as
contemplated in the third and thirty-third sections of the schedule to Bill No. 188, 2. The
amounts for (¢) maintenance and repairs, and (b) for all other operating expenses separately,
incurred by the Grand Trunk Railway Company and the Intercolonial Railway each month
since March 1, 1898. 3. Copy of returns and information made under section 33 of said schedule
for each moath from March 1, 1898. Presented 18th July, 1899.— M. Foster.... .... Not printed .

57n. Return to an address of the House of Commons, dated 19th April, 1899, for copies of all petitions,
memorials, letters and correspondence addressed to the government, or to any of the members
thereof, since the last session, by the board of trade of the city of Quebec, the council thereof, the city
council of the city of Quebec, or any other public bodies or citizens of the said city, in relation to a
better service between the Intercolonial Railway and the cll:y of Quebec. Presented 29th July,
1899.— Mr. CaSGPAIN ... oottt e it eae ettt as i e eans caeees Not printed.

58. Return to an address of the House of Commons, dated 1st May, 1899, for copies of all orders in
council and all reports and correspondence made by or had between W, J. Christie, late of the
inland revenue department, Winnipeg, and other officers of department in Manitoba, and the
departinent at Ottawa or the minister of inland revenue relating to the removal, the suspension
and fina] dismissal of W. J. Christie, lately one of the chief officers in department at Winnipeg.
Presented 15th May, 1899.—Mr. Roche.... .... ... .. ...cve cevenvninnn . . Not printed.

58a. Supplementary return to No. 58. Presented 30th May, 1899..............cviveennnes Not printed.

59. Return to an order of the House of Commons, dated 24th April, 1899, for copy of all reports to the
minister of the interior, or to the departinent of the interior, or to any officer of that department
from William Ogilvie, or fromn the council of the Yukon district, or from any member of such
council relating to the administration of the said Yukon district or relating to any matter
connected with the administration of the said district. Presented 15th \/la.y, 1899.—Mr. Borden
(Halifax)........c.coovve o onns s e e e e Not printed.

60. Return to an order of the House of Commons, dated 19th Aprll 1899, for copies of all correspondence
connected with the department of the interior at Ottawa authorizing the agent at Yorkton, North-
west-Territories, to grant entry for the S. K. } of section 14, township 24, range 3 west of the 2nd
meridian, to Mr. W. C. Middleton. Presented 15th May, 1899.-—-M7r. Davin........ Not printed.

681. Return toan address of the House of Commons, dated 1st May, 1899, for copies of all letters and
telegrams that have passed between the government and the Ashcroft Water and Electric Com-
pany, or Mr. Peter Ryan, or Mr. John Shi-1ds, or any other person on their behalf in regard to
the purchase of some 4,000 acres of land near Ashcroft, B.C., within the railway belt. Presented
16th May, 1899.—Mr. Prior........ o aeas s eaneua i asaasaaaenEtrEeseesessaaae.. Not printed.

62 Return to an address of the House of Commons, dated 19th April, 1899, for copies of any orders in
. council passed up to date respecting any officers of the department of the interior taking np
. mining claims ; respecting any government officers.taking up mwining claims ; respecting officers of
the depa.rtment of the interior making homestead entries or buymg lands. Presented-15th May,
1899, —Mr.Davin............... ... PR Ween T T A -,....‘.*..Y.Natprmted
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83. Return to an order of the ilouse of Commons, dated 24th April, 1899, for copies of all letters,
telegrams and communications from Archer Martin, of Victoria, B.C., barrister-at-law, to the
minister of interior or to the deputy minister, or to any officers of the department of the interior,
relating to the granting or recognition of any permit or authority to take or import liquor into the
Yukon district or relating to the importation of liquor into the Yukon district, and all replies to
such letters, telegrams and communications. Presented 15th M. ay, 1899.—Mr. Borden ( Halifax).

Printed for sessional papers.
43a. Return t0 an order of the House of Commons, dated 24tk April, 1899, for copies of all letters,
telegrams and communications from Frederick Peters, Q.C., of Victoria, B.C,, to the minister of
the interior, or to any minister of the crown, or to any deputy minister, applying for or relating to
the granting of any peymit to take or impors-liquor into.the Yyukon district, and all replies to such

letters, telegrams and communications. Presented 15th May, 1899. — M. Borden ( Halifa).
Printed for sessional papers.
83b. Correspondence relating to the importation of liquor into the Yukon territory. Presented 16th
May, 1899, by Hon. C. Sifton........ ..... e Printed for sessional papers.
63c. Keturn to an order of the House of Commons, dated 8th May, 1899, for copies of all liquor permits
issued by Major Walsh, and all reports and correspondence respecting his action in this respect.
Presented 18th May, 1899.—Sir C. Hibbert Tupper.............. .. .. Printed for scssional papers.
483d. Return to an order of the House of Commons, dated 15th May, 1899, for copies of correspondence,
telegrams, etc., in connection with the managenaent of 'the Yukon territory, alluded to in the
speech of the honourable the minister of the interior, dut:mg the debate on the address in answer
to His Excellency’s speech at the opening of the session. Presented 23th May, 1899.—Sir C.
Hibbert Tupper. ... . . ..ooiieen e e e e e e Not printed,
63¢. Return to an address of the House of Commons, dated 19th April, 1899, for copies of all correspon-
dence which has taken place between the hon. the ministe.r of. the interior, or any officer of his
department, and the government of the North_-west. fI‘emt.ones respecting the issue, granting or
withholding of permits for the conveyance of liquor into the Yukon territory. Presented 30th
May, 1899.—Mr. Clarke ... .. . ... et L .Not printed.
63f. Return to an order of the House of Commons, dated 19th April, 1899, for a return of all liquors
taken into the Yukon since July 1, 1896, giving the names of the persons or companies taking
them in, the quantity in each case, the date of 'iBB!:’le of penpit and the authority granting the
permit ; also all correspondence had with any parties in connection with the demand for, or granting
of, permits for taking Jiquors into the Yukon. Presented 6th June, 1899.— M7, Foster

Not printed.

‘83g. Return to an crder of the House of Commons, dated 19th April, 189?, for an itemized statement of

the number of gallons of intoxicating liquors taken into the Klondike district since .f uly, 1896, the

number of permits granted therefor, with the. names and post office addresses of those to whom

said permits were granted and the amount paid therefor. Presented 6th June 1899, — a7y, Foster.

Not printed.

‘63y*. Supplementary return to No. 63f. Presented 13th July, 1899......... PILRTTIEEp Not printed.

84, Copy of agreement dated 1st July, 1890, between the Department of Railways and Canals and the
Canudian Pacific Railway Company. Presented 16th May, 1899, by Hon. A. G. Blaijr,

. Not printed.
‘85. Return to an order of the House of Commons, dated 8th May, 1899, for copies of all letters, docu-

ments, memoranda, agreements and correspondence containing, embodying, relating to or referring
to the terms and conditions upon which tenders were asked for the Magdalen Island mail contract,
and upon which the contract was subsequently let to R. J. Leslie, of Leslie, Hart & Co.,
Halifax, N.S. Presented 17th May, 1899.—M». Pope. ... .... e eeeeenna., Not printed .
86, Return to an address of the Senate, dated 24th March, 1899, for copies of all correspondence with
and instructions given to Louis Coste, late engineer in the public works department, with reference
to the Yukon-Teslin route, and the navigation of the rivers and lakes connected therewith, and all
reports thereon, made by the said Louis Coste. Presented 17th May, 1899, — Hon, Sir Mackenzie
Bowell...... ....iiit e e i e e e Not printed .
4€6a. Return to-an order of the House of Commons, dated 24th April, 1899, for a copy of the report or
reports of Mr. Coste, late engineer of the public works department, on the Yukon, more especially
on the Teslin Lake route for a railway into the Yukon ;-also a copy of the report of Mr. Lafon-
taine, or a copy of their joint report, if they made such a report. Presented 18th May, 1899 —
DI DAvIn . ... . veven e et et Printed for sessional papers.
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686, (1898.) Report of commissioners appointed to investigate, inquire into and report upon the state and
management of the business of the St. Vincent de Paul penitentiary. Presented 26th April, 1898.—
Printed for distribution and sessional papers this year (1899). Sce Sessional Paper No. 18, page 221.

67. Return to an address of the Senate, dated 11th April, 1899, for: 1. Copy of the last governmen’
return made by La Banque du Peuple before that bank suspended payment, as well as the name
of the bank official and a copy of the declaration made by him. 2. Copy of the different state-
ments of the affairs of said bank submitted by the directors at each of the public meetings of the
stockholders and depositors which were held since the date of suspension. 3. List of the names
of the directors of the bank at the date of its suspension, and the number of shares held by each cf
such directors on that date. 4. List of sales or transfers, if any, that may have been made of the
stock of any one or more of the directors since ths date of the suspension, and to whom made.
5. List of any vacancy or vacancies that may have occurred since the said date and the cause or
causes thereof, as well as the names of those who have been appointed to fill any such vacancy.
6. The price as near as can be ascertained from the quotations of the stock of any sales or transfers
that were made within the last month immediately before such suspension, and the prices paid for
any such transfer of stock that may have been made since the date of suspension up to 1st April,
1899. 7. List of the names of the stockholders of the bank on the 1st day of April, 1899, and the
number of shares held by each on that date. 8. Statement in detail of the assets and liabilities of
the bank, excepting therefrom the liabilities to the depositors and stockholders which may be
given in the aggregate. Presented 17th May, 1899.—Hon. Mr. McMillan........... Not printed.

68. Return to an address of the House of Commons, dated 8th May, 1899, for copies of all correspon-
dence between the government and B. Haigh & Son, of British Columbia, or any person or persons
acting on their behalf in the year 1880, or thereabouts, in regard to an application for the use of
Deadman’s Island. Also between the Dominion government and the attorney gemeral of the
province of British Columbia or other member of the provincial government in regard to the said
application, or to the subject thersof. Presented 18th May, 1899.—Mr. Prior....... Not printed.

68a. Return to an address of the House of Commons, dated 1st May, 1899, for copies of all orders in
council respecting Stanley Park and Deadman’s Island, Vancouver, B.C., and all correspondence
between the different departments of the Canadian government and the imperial military and
naval authorities respecting the park or island or both. Also for copies of all correspondence
respecting the same with the government of British Columbia, the city of Vancouver and the park
authorities. Also for all correspondence between the member for Burrard, the hon. minister of
militia and defence and the department of militia, the hon. minister of the interior and other
members of the government respecting the same. Also for all correspondence between Mr. Lud-
gate and his representative and any department of government respecting Deadman’s Island.
Also a copy of all applications and correspondence respecting a lease or grant of Deadman’s Island,
Also a copy of all departmental reports, memoranda or letters on file in the departments of justice,
interior, militia and defence respecting the park, Deadman’s Islaud, or the title and disposal of
the same. Also a copy of all grants or leases of the park or Deadman’s Island. Also all reports
or information obtained by the different departments before any lease or grant of Deadman’s
Island was enacted. Also all memorials or correspondence respecting the granting of any lease of
Deadman’s Island. Presented 31st May, 1899.—Mr. Prior.
Printed for both distribution and ional pepers,
- 689. Return to an order of the House of Commons, dated 19th April, 1899, for a return of all papers,
documents and correspondence between the Winnipeg grain exchange and the department of
public works in reference to keeping the harbour at Fort William free of ice to the latest possible
date. Presented 18th May, 1899.—Mr. Roche........ e tieeeieirer ettt Not printed.

70. Return to an address of the House of Commons, dated 19th April, 1899, for copies of letters,
instructions, correspotidence ‘and report of the commissioner appointed to inquire into the
grievances of the workmen on the Crow’s Nest Pass Railway, and into the circumstances attending
the death of two of said employees, named McDonald and Fraser, at or near Pincher Creek,
with report of the commissioner in reinvestigation with respect to all the facts connected with the
death of Charles P. McDonald and E. McC. Fraser, who were employed in connection with the
construction of the Crow’s Nest Pass Railway. Presented 18th May, 1899.— Mr. Bell (Pictou).

Summary Report pronted for both distribution and sessional papers.
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Return to an order of the House of Commons, dated 19th April, 1899, for copies of instructions
given to Mr. F. C. Wade, whether before he left for Dawson to act in several official capacities or
subsequently, more particularly a copy of the permission given him, if the permission wasZin
writing, to stake claims in the Klondike. Presented 18th May, 1899.—Mr. Davin. .. Not printed.

Return to an address of the House of Commons, dated 1st May, 1899, for copies of all correspon-
dence between the government of British Columbia and the government of Canada since J: uly,
1898, to the present date respecting the supreme courts, county courts or any of the judges for the
province aforesaid, the appointinents of said judges or of any of them, or other matters relating to
the administration of justice in the said province. Presented 25th May, 1899.— Sir C. Hibbert
Tupper............ BN e veaeaaes e Ceeereieevraes N Not printed.

Return to an order of the House of Commons, dated 24th April, 1899, for copies of any correspon-
dence in relation to the construction of sheds on the wharfs at 8t. Méthode and Mistassini, and to
the awarding of the contraet for the said buildings to L. P. Bilodeau, of Roberval. Presented
25th May, 1899, — Mr. CaASPrain. ..o vvvv. verrrcnraaaeniis eees averieennnnaaa.. Not printed.

Return to an order of the House of Commons, dated 24th April, 1899, for copies of all papers, cor-
respondence, etc., in connection with the award of the contract to Mr. Thomas Gauthier, of
Montreal, by the departient of public works for the dredging at Coteau Landing ; the call for
tenders, if any ; the amount expended out of the $21,000 voted, and to whom paid. Also corre-
spondence between Mr, Gauthier and Mr. McDonald, who did the work ; the amount of work done
in cubic feet, and how paid. Presentec 25th May, 1899. —Mr. Bergeron.

Printed for sessional papers.

Return to an order of the House of Commons, dated 24th April, 1899, for copies of correspondence
between the government, or the department of public works, and Mr. W. Donaghue, or any other
person, in relation to the building of scows at Roberval to accompany the dredge at that place,
and to the awarding of the contract for the building of the said dredges to the said W. Donaghue.
Presented 25th May, 1899.—M7r. Casgrain.......ooooveieviiiiiiinnniiiinn. o . Not printed.

Return to an order of the House of Commons, dated 10th May, 1899, for copies of all leases, papers
and documents of and concerning the lease of certain property on Isle aux Noix, in the provinee
of Quebec, held by the government and under the control of the department of militia and
defence, showing the names of lessees since st January, 1895, to present timne, and the amount of
rental paid by such lessees. Presented 25th May, 1899.—Mr. Quinn....... e Not printed.

Return to an order of the House of Commons, dated 19th April, 1899, for a return showing when
and for what period the steamer ““ Alaska” was engaged on the survey of the channel in Lake
St. Francis, and the service the steamer ““Alert” was engaged on during the same period.
Presented 25th May, 1899.—M7. Taylor...ceveenmvnieeiemaniaennaa i, [ Not printed,

Return to an order of the House of Commons, dated 19th April, 1899, for a return showing the
amounts paid to Tom S. Rubidge, superintending engineer of the Cornwall canal, for salary and
expenses from 1st January, 1897, to 1st January, 1899. A detailed statement of the amount paid
for cab or hack hire in the same period. A statement of the total expense incurred in connection
with the steamer *Alert” ; also a statement showing how many days the steamer “ Alert ” was
engaged in actual survey work, from st January, 1897, to lst January, 1899, and how many days
in any other service and the nature of the same. Presented 25th May, 1899.—Mr. Taylor.

Not printed.

Return to an address of the House of Commons, dated 30th March, 1898, for copies of all reports to
his excellency the governor general, minutes of council, reports, papers and correspondence in any
way relating to the navigation of the Yukon or Stikine rivers, or to customs regulations in con-
nection therewith, including the transhipment of cargoes; also all reports to his excellency the
governor general, minutes of council, correspondence and papers touching the customs regulations.
and fees imposed in connection with Canadian goods passing through St. Michael's, Dyea,
Skagway and Wrangel. Presented 25th May, 1899.—8ir Charles Tupper.

" Printed for sessional papers,

Return to an address of the House of Commons, dated 19th April, 1899, for copies of all correspon-
dence and papers connected with the removal of Mr. Fawcett from the position of Yukon gold
ozommissioner. Presented 26th  ay, 1899.-;?[7'. Davin..... cererereveccainecann... . Not printed.
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Return to an address of the House of Commons, dated 15th May, 1899, for copies of all orders in
council, ordinances, commissions, appointments, bond certificates and oaths, relating to the
appointment of the sheriff for Yukon territory ; also copies of the same papers respecting the
appointment of the clerk of the court for the Yukon territory. Presented 25th May, 1899, —Si»
C. Hibbert TUPPEr. ..o vttt it tatetatseaieteasseeanssannessaaeseninins Not printed.

Return to an address of the House of Commons, dated 14th March, 1898, for copies of all corre-
spondence between the government of Canada, or any member thereof, and the United States
government, either directly or through the British government or its representative at Washington,
in reference to bonding or transit arrangements on the Pacific coast, and to the relief of destitute
persons in the Yukon or Alaska districts. Also any reports of ministers to the government on
these matters. Presented 25th May, 1899.—Mr. Foster...........oooiiivinninen.n.. Not printed.

Return to an order of the House of Commons, dated 8th May, 1899, for a return showing the number
and names of all United States fishing vessels not possessing modus vivends licenses to which con-
cessions were granted in the Atlantic ports of Canada during the months of November and
December, 1898, and January and February, 1899 ; together with all correspondence between the
government or any member thereof and officers of the government, showing under what circum-
stances privileges were granted to any of said American vessels. Presented 26th May, 1899. —
M. MCAUIStEr. . . oottt ittt it iaaee ittt ittt aae e Not printed.

Return to an order of the House of Commons, dated 30th March, 1898, for a return of copies of all
correspondence, instructions, reports, bills of costs and accounts, together with a statement of all
moneys paid by the Dominion government in connection with the prosecutions arising out of the
Dominion genersl elections of 1896 in the province of Manitoba. Presented 29th May, 1899.—

Supplementary return toNo 84. Presented 2nd June, 1899..........c.cuvenen..... . Not printed.
Return to an order of the House of Commons, dated 7th June, 1897, for copies of all correspondence
between the government and any parties in the county of Brant relating to the appointment of
Dr. Levi Secord, of Brantford, Dr. McKee, of the same place, and Dr. Beer, formerly of Platts-
ville, in the county of Oxford, to the positions of head physician and assistants to the Indians on
the reservation in the township of Tuscarora, county of Brant. Presented 29th May, 1899.—
Mr. ClanCy.. .. oooeiuins et tenrnenoseesaeeensneessnenonasensos somuasnane o Not printed.
Return to an order of the House of Commons, dated 19th Apnl 1899 for copies of all correspon-
dence, from July 1, 1896, to the present date, between the Canadian government and the imperial
authorities and between the Canadian government and the office of the high commissioner for
Canada in London, relating to the cattle embargo. Presented 27th May, 1899.—Mr. Montague.
Printed for sessional papers.
Copy of the order in council of the 7th October, 1898, providing for appointment of Mr. William
Ogilvie as a commissioner, under the provisions of chapter 114, R.8.C., to investigate the charges
and complaints referred to in such order in council ; copy of the commiesion issued under the
great seal of Canada, appointing Mr. Ogilvie such commissioner ; copy of his report of the 27th
April, 1899, and copies of the three public notices referred to in such report and attached thereto.
Presented 30th May, 1899, by Hon. C. Sifton. .. Printed for both distribution and sessional papers.
Copy of commission which issued in favour of William Ogilvie, Eeq., under the provisiuns of
chapter 114 R.S.C., to hold an investigation and take evidence under cath with regard to certain
charges made against officials of the Dominion government in the Yukon territory ; and copy of
the evidence taken under such commission. Presented 9th June, 1899, by Hon. C. Sifton.
Printed for both distribution and sessional papers.
Copy of further report, dated the 27th May, 1899, of William Ogilvie, Esq., commissioner appointed
under the provisions of chapter 114, R.S.C., and by commission issued thereunder, under the
great seal of Canada, to hold an investigation and take evidence under oath with regard to certain
charges made against officials of the Dominion government in the Yukon territory. Presented
7th July, 1899, by Hon. C. Sifton.............. Printed for both distribution and sessional papers,
Copy of the evidence which accompanied the further report of the 27th May, 1899, of William
Ogilvie, Esq., commissioner appointed under the provisions of chapter 114, R.S.C., and by com-
mission issued thereunder, under the great seal of Canada, to hold an investigation and take
evidence under oath with regard to certain charges made against officials of the Dominion govern-
ment in the Yukon territory ; of which further report a copy was laid before the House of Com-
mons upon the Tth July, 1899. Presented 12th July, 1899, by Hon. C. Sifton.
Printed for both distribution and sessional papers.
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Return to an order of the House of Commons, dated 27th July, 1899, for copy of a report of William
Ogilvie, commissioner, relative to the values placed upon the steamers * Pingree ” and  Low "
for customs entry. Presented 27th July, 1899.—Mr. Paterson. ..................... Not printed.

Return to an address of the Senate, dated 22nd May, 1899, for: 1. The original contract entered
into between the government and the proprietors of the Drummond County Railway and the
Grand Trunk Railway Company. 2. The present contract or agreement entered into between the
same persons or companies. 3. A statement of all moneys paid to the proprietors of said railways
from the date of the non-ratification of the first contract to the 31st March, 1894, 4. An account
of the earnings and working expenses of the Drummond County Railway from the time of its
being first worked in connection with the Intercolonial Railway to the 31st March, 1899. 5. And
also an account of the total amount of money paid the Grand Trunk Railway Company for station
accommodation, running powers over its line, for bridge extension, or for any purpose whatever in
connection with the extension of the Intercolonial Railway system to Montreal. Presented
29th May, 1899.— Hon. Sir Mackenzie Bowell.. ................ -+« Printed for sessional papers.

Return to an address of the Senate, dated 22nd June, 1899, calling for copies of any or all supple-
mental agreements and traffic arrangements entered into between the railway department of
Canada and the Grand Trunk Railway Company, in connection with the contract entered into
between the aforesaid parties for the extension of the Intercolonial Railway to the city of Mon.
treal. Presented 26th June, 1899.—Hon. Sir Mackenzie Bowell. . .. ... Printed for sessional papers.

Return to an address of the House of Commons, dated 1st May, 1899, for copies of all petitions
addressed to his excellency the governor general by members of the Turner administration in
the province of British Columbia respecting the conduct of his honour the lieutenant governor
of that province, and praying for the appointment of a commission to inquire into the same,
together with all papers and correspondence connected with said petition ; and also copies of all
papers and correspondence in any way relating to the action of his honour the lieutenant gov-
ernor of British Columbia in dismissing the Turner administration in the said province. Pre-
sented 31st May, 1899. —Mr. Prior............. Printed for both distribution and sessional papers.

Return to an address of the House of Commons, dated 19th April, 1899, for: 1. Copies of all cor-
respondence had with the departmens of inland revenue, during the last ten years, in relation to
the compulsory inspection of potash at the port of Montreal. .2. Copies of all petitions presented
on the same svbject to the honourable the minister of inland revenue. Also copies of resolutions
adopted by the Montreal board of trade and others, urging the government to adopt some measure
to protect the Canadian trade in potash. Presented 31st May, 1899, — M. Préfontaimﬁ“ nted.

pry

Return to an order of the House of Commons, dated 24th April, 1899, for: 1. Statement shpwing
the quantity of Canadian tobacco grown and manufactured during each year since 1890. 2, The
number of factories established since 1890—with the date in each instance—for the manufacture
of Canadian tobacco, or of Canadian and foreign tobacco mixed. 3. Copies of all petitions, appli-
cations and memorials presented to the government since 1896 in relation to the duties on tobacco,
Presented 31st May, 1899. —Mr. Gauthter......... essesienaains Cereentiete saenes Not printed.

Copy of the prospectus of the British Canadian Gold .'I.?lelda of the Klondike Company, Limited,
and copies of correspondence and other papers on 1:xle in the department of the interior, respecti
the alleged connection of Mr. William Ogilvie with that company. Presented 31st May, 1899,
by Hon. C. Sifton...... .... ......... vessrs ves veesesrerieian erese versss ... Not printed.

Return to an order of the House of Commons, dated 19th April, 1899, for statement showing the
amounts voted and the amounts expended, under their proper headings, by the Dominion govern-
ment on the harbour of Montreal during the last twenty-eight years ; also the amounts voted and
the amounts expended, under their proper headings, by the Dominion government on the harbour
of Victoria, B.C., during the last twenty-eight years. Presented 31st May, 1899.— My Prior,

Not printed.

Return to an order of the House of Commons, dated 15th May, 1899, for a return showing the actual
expenditure on reconstruction of the pier at China Point, in the province of Prince Edward Island,
the date of such payments, to whom the payments were made and the amount paid to each per-
son ; the amount paid for actual labour performed; the amount paid for material not used, and
when ; the quantity and kind of material purchased, &I.ld the price ; the present actual condition
of the pier ; the progress made towards reconstructxon. ; and all papers, correspondence and
documents relating to or giving any information or particulars respecting the matters aforesaid.

Presented 31st May, 1899.—Mr Martin. .. 19 e et e e Not printed.



62 Victoria. List of Sessional Papers, A. 1899

95.

96.

97.

97a.

98.

99,

100.

101.

102.

CONTENTS3 OF VOLUME 14—/Continued.

Return to an order of the House of Commons, dated 10th May, 1899, for a return showing all sums
expended to date upon the new wharf at Pointe Claire, P.Q. Also how far the works have pro-
gressed ; a-copy of the estimate of the cost of said wharf and statement showing how much it will
cost to finish said wharf. Copies of all advertisements calling for tenders, as well as of all tenders
and correspondence upon the subject. Presented 31st May, 1899.—Mr. Monk........ Not printed.

Return to an order of the House cf Commons, dated 8th May, 1899, for cupies of all correspondence,
telegrams, papers, etc., in connection with the seizure of traps and ropes belonging to Messrs.
Benjamin Compton & Co., of Belle River, in the province of Prince Edward Island, on 30th July,
1898, by the Dominion cruiser * Acadia.” Presented 1st June, 1899.—Mr. Martin. .. Not printed.

Return to an address of the House of Commons, dated 17th May, 1899, for copies of all letters,
telegrams, cablegrams, memorials and other papers received by the right hon. the prime minister
of Canada, the Hon. J. L. Tarte, the minister of public works, or the Hon. A. G. Blair, the
minister of railways and canals, from the Northern Commercial Telegraph Company, Limited, the
Commercial Telegraph Construction Syndicate, Limited, or the W. T. Henley Telegraph Works,
Limited, or from any director or directors, person or persons on behalf of or as representing any
of these companies, or from the high commissioner for Canada in London, or from any other
person or company respecting the construction by or for the Northern Commercial Telegraph
Company, Limited, of a telegraph line between Skagway and Dawson, or of a submarine cable
telegraph between some point in British Columbia and Skagway or Wrangel, or in any way
relating to either of their objects. Also copies of all letters from the right hon. the prime minister
of Canada, or from either of said other ministers to any of said companies or to any director or
directors or other person or persons acting or purporting to act on behalf of any of said companies
in any way relating to the construction of said telegraph line or cable line by, for or under the
charter of the Northern Commercial Telegraph Company, Limited. Also copies of all correspon-
dence between the Dominion government or any member or department thereof and the United
States government at Washington or any department thereof bearing upon the laying and landing
of a submarine cable between some point in British Columbia and Skagway or Wrangel or any
point between these places. Presented 1st June, 1899.—Mr, Prior...... eeee e Not printed.

Supplementary return to 97. Presented 26th June, 1899...... it eereaeaaaaas Not printed.

Return to an address of the Senate, dated 6th June, 1898, for a statement of the cost of the
voyages undertaken in 1897 by the honourable the prime minister and by the honourable the
solicitor general, to Europe, to the United States or elsewhere, together with the travelling
expenses of their private secretaries or of any other persons composing their following. Presented
29th May, 1899.—Hon. Mr, LaNdry .. ..o .eeee it te e e et aeee e ciiiinn vanen Not printed.

Protocol No. Ixiii of the Joint High Commission, Washington, respecting the boundary between
Alasksa and Canada. Presented 5th June, 1899, by Sir Wilfrid Laurier.

Printed for both distribution and sessional papers.

Return to an order of the House of Commons, dated 17th May, 1899, for copies of all papers, plans,
maps, reports of fishery officers, correspondence and other documents relating to the existence of a
dam across river Jésus, near the town of Terrebonne, and the construction of a fishway therein
according to the requirements of the law. Presented 5th June, 1899.—Mr. Fortin....Not printed.

Return to an order of the House of Commons, dated 19th April, 1899, for a list of all persons
employed since 18t ‘August, 1896, by the minister of interior outside of the civil service employees
in Ottawa, for purposes of immigration, detailing the names and post office addresses of the
appointees, their rate of wages and allowances, the date and reason for dismissal where dismissals
have taken place, and the country or districts in which their work has been performed. Presented
5th June, 1899.—Mr. Foster. ... ... «.iiiiiiiiiiniis ciieiaiae e eine eeeene Not printed.

Return to an order of the House of Commons, dated 19th Apnl 1899, for a statement of all persons
appointed to office or assigned to duties of any kind in the Yukon district since 1st August, 1896,
giving the names, post office addresses, rate of salary and allowances or expenses of each person,
the duties assigned, the date of his appointment, the date of resignation or dismissal, and the
reason therefor in the case of each resignation or dismissal. The above statement not to include
mounted police or Canadian militiamen, but to include paymasters in each branch. Presented 5th
June, 1899.—M7, FOBLEr..... ... ittt ittt e Not printed.

102a. Supplementary return to No. 102. Presented 9th June, 1899........................ Not printed.
102b. Copies of orders in council relating to the Yukon. Presented 21st June, 1899, by Hon. C. Sifton.

Not printed.
20
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103, Return (in part) to an order of the House of Commons, dated 26th April, 1899, for a statement of
" all persons or commissions of inquiry appointed to inquire into the conduct of employees of the
government since 1st August, 1896, giving the names of commissiotiers, their rate of pay and
allowances, the aggregate total amount paid to each as pay and allowance, and the total expenses
of each commission outside of pay and allowance ; also the names and post office addresses of all
persons dismissed on the reports of the commissioners (Marine and Fisheries). Presented 6th
June, 1899, — M7 . FOSLer.........cuvuein  ertenete et e eeiaae e Not printed.

1084. Supplementary return to No. 103. (Customs Department.) Preeented 6th June, 1899.

Not printed.
108b. Return to an address of the House of Commons, dated 14th February, 1898, for a return showing
names of commissioners appomted by the government to inquire into the conduct of all employees
of the civil service in the province of Quebec since the 23rd of June, 1896, and the amount paid to
each commissioner as salary or travelling expenses. Presented 14th June, 1899.—Mr, Monk.
Not printed.
208¢. Return (in part) to an address of the Senate, dated 28th April, 1899, of the names of all commis-
sioners appointed by order in council or otherwise since the 9th April, 1897, to inquire into and
report upon charges preferred against any employee of the government, whether permanent or
temporary, of offensive partisanship, or of any misconduct whatever. 2. The reports of said
commiseioners, or of commissioners previously appointed, not already brought down, and a state-
ment showing the action taken by the government thereon. 3. The amounts paid each commis-
sioner since the 9th April, 1897, in fees, per diem allowance, travelling expenses and incidentals of
all kinds, 4. The names, ages, offices and salaries of all employees in the inside or outside service
of the government, whether temporary or permanent, who since the 9th April, 1897, have been
removed from office by dismissal, superannuation, or otherwise, whether on a report of a commis-
sion or otherwise, specifying in each case the grounds of dismiseal, and the amount of superannua-
tion or gratuity granted, if any ; also the age, office, salary or remuneration of any and every
person appointed in the place of, or as & consequence of every such removal. Presented 28th

June, 1899.—Hon. Sir Mackenzic Bowell. ... .........c.. covein il Printed in abstract form.
103d. Supplementary return to No. 103. (Post Office Department.) Presented 5th July, 1899
Not printed.
103e, Supplementary return to No. 108c. Presented 4th July, 1899..... ... .................. See 103¢.
108f Supplemenmry return to No. 103¢. Presented 5th .J uly, 1899.. ...t o e, See 103¢.
103g. Supplementary return to No. 103. (Railways and Canals.) Presented 29th July, 1899,
Not printed.
103k, Supplementary return to No. 103c. Presented 28th July, 1899...................... +e..See 103¢,

104. Return to an address of the House of Commons, dated 19th April, 1899, for copies of all statements,
claims, memoranda, correspondence, telegrams, etc., with the government of Prince Edward
Island and a delegation from that province, in March last, consisting of the Honourable Hector
C. Macdonald, Jas. W. Richards, and Benjamin Rogers, in regard to questions at issue between
the government of Prince Edward Island and the dominion of Canada. Presented 6th June,
1899, —Mr. Martin. ....ooue vrineecreos innsacenarosacssss cans -« .. Printed for sessional papers.
105. Return to an address of the House of Commons, dated 19th April, 1899, for all papers and corre-
spondence, including orders in council, tenders and contracts in connection with the engraving,
printing and supply of paper for the denominational postal notes, with a sample of the notes
printed. Presented 6th June, 1899.—Mr. Foster ....... «vcoevnveiiiinneini ... ..Not printed.
105a. Return to an order of the House of Commous, dated 19th April, 1899, for a stat.ement of all
separate issues of postal stamps, cards, or notes since 1st Junuary, 1897, noting those that have
gone out of use, the quantity and date of each issue, and a sample of each issue, and giving in the
case of the jubilee stamps, the cos* and amount of cash returned to the treasury for each denomina-
tion. Presented 12th June, 1899.—Mr, Foster . . ... .....c.iiiiiiin viiiinnn.. Not printed.
1055, Return to an order of the House of Commons, dated 24th April, 1899, for a copy of contract for the
production of postal notes, and the cost of such per 1,000 of each denomination, exclusive of paper,
and for all correspondence between the contractor, the government and the queen’s printer. Also
for a statement of the number of reams of paper made for each denomination, by whom ordered
to be made, where made, and name of manufacturer, and who has now possession of the Dandy
rolls from which the paper was made. And also the following statements: Who furnished the
electrotypes, and where they were made, th§ iiate of first delivery of postal notes, and amount of
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gecurity given by the contractor, and whether the contractor has supplied the necessary accommo-
dation for government clerks for superintendence and storage for an ample supply of paper,
Presented 12th June. 1899.—M7. Foster.... .... ... iiiiviiiiinnnananinns . Not printed.
105¢. Return (in part) to an order of the House of Commons, dated 29th May, 1899, showmg in detail all
dies, plates or other parts, wholly or partially engraved, entered or imported by or for the use of
the American Bank Note Comrpany and the British American Bank Note Company, to be used in
the making of bank notes, postage stamps, postal notes and inland revenue stamps for the govern-
ment, with the valuation and amount of duty charged and collected. Presented 12th .June, 1899.
B Y P Not printed.
105d. Return to an order of the House of Commons, dated 19th April, 1899, for all correspondence had
with the post office department, or any member of the government, in reference to the quality of
the post cards issued by the post office department since 1st July, 1896. Presented 19th June,
1899, — M. FOSLer. ... e eer e et et tn s enaannanseentsaneescann s ion arrenne wrees Not printed .
106. Return to an order of the House of Commons, dated 24th April, 1899, for number of jubilee stamp
plates engraved and their denominations, and cost of such plates. Cost of jubilee stamps per
1,000 complete. Also the number of plates engraved for the greater empire stamp, and the cost
per plate, with the cost per 1,000 stamps complete. Presented 6th June, 1899.—Mr. Foster.
Printed for sessional papers.
107. Return to an address of the House of Commons, dated 8th May, 1899, for copies of all papers,
including affidavits, and of all correspondence between the government and the government or
public officials of the United States or other parties, concerning the case of Thomas Meagher, who
was arrested by United States customs officers in Canadian waters, in the river St. Clair, on 19th
August, 1898; was held in custody and grossly ill-treated by said officials tor some time and
afterwards imprisoned, and who was finally discharged without trial by order of the United States
government. Presented 6th June, 1899.—M~». Cowan...............oovvinia.e Not printed.
10S. Return of the names and salacies of all persons appointed to or promoted in the civil service during
the calendar year 1898, Presented 6th June, 1899, by Sir Wilfrid Laurier.
Printed for sessional papers.
109. Return to an address of the House of Commons, dated 14th March, 1898, for copies of all corre-
spondence, reports, orders in council and instructions in reference to the admission of foreign
countries to commercial privileges under the so-called preferential clause of the tariff of 1897.
Presented 6th June, 1899.—Mr. Foster.. ... ............. ......... Printed for sessional papers.
110. Documents relating to the recent disallowance of certain statutes passed by the legislature of
British Columbia. Presented 7th June, 1899, by Sir Wilfrid Laurier.
Printed for both distribution and scssional papers.
110a. Further documents relating to the recent disallowance of certain statutes passed by the legislature
of British Columbia. Presented 21st June, 1899, by Sir Wilfrid Laurier ........ ...Not printed.
111. Return to an order of the House of Commons, dated 18th April, 189€, for a return showing by
departments, the expenditure in each year, beginning 1st July, 1890, for salaries in the outside
service of the post office, customs and inland revenue departments, detailed by posts and sub-posts
in the case of the inland revenue and customs, and by post offices in case of employeesin the
postal service, of all employees, whether temporary or permanent. Presented 7th June, 1899.—
Mr. MECMULEN . ..o oot ie e it ittt it ieiiee ceane e eiaeannes ... Not printed .
112. Return to an address of the House of Commons, dated 15th \dav, 1899, for copies of all complaints,
referred to on page 3 of the report of the deputy minister of interior (Annual Report of the Depart-
ment of the Interior for the year 1897), minutes of council, commission instructions and report of
Mr. Archer Martin, the commissioner, respecting the New Westminster crown timber office.
Presented 9th June, 1899.—Sir Charles Hibbert Tupper .. ........cooiiviennnron... Not printed.
113. Return to an address of the House of Commons, dated 30th March, 1898, for copies of all instruc-
tions given by the government of Canada, orany department thereof, to Charles Russell, Esq.,
solicitor, London, England, or to the firm to which he belongs, or to any member thereof, in
relation to any case or business in which the said government or any department thereof was or is
concerned ; also copies in detail of all bills of costs or accounts rendered by the said persons tothe
government or any department since 1st July, 1896. Presented 9th June, 1899.—Mr. Bergeron.
Printed for sessional papers.
114. Return to an order of the House of Commons, dated 29th May, 1899, for copies of all correspondence
between the Northern Commercial Telegraph Company and the department of public works
during the last six months. Presented 12th June, 1899.—Mr. Mazwell. ... ......... Not printed .
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Return to an order of the Houseof Commons, dated 15th May, 1899, for copies of all correspondence,
telegrams, reports, contracts, tenders and all other papers and documents in connection with the
change in carrying the mails for Prince Edward Island between the Intercolonial Railway and
Cape Tormentine during the past winter. Presented 12th June, 1899.—Mr. Martin. . Not printed.

Return to an address of the House of Commons, dated 10th May, 1899, for copies of all petitions,
correspondence, telegrams and instructions in reference to the granting of a bonded warehouse to
John Gow Scrimgeour at Cardigan Bridge, Prince Edward Island. Presented 12th J une, 1899, —
Mr. Macdonald (King's).......ovveeeeuninenns canian eeteeenaa, Cereene s deeiene. Not printed.

Return to an order of the House of Commons, dated 29th May, 1899, for copies of all correspondence
‘between the government or any member thereof, or any person or official in behalf of the same,
and the Canada Eastern Railway Company, or any person in behalf thereof, and of any reports
and papers in connection with any proposal to purchase for the government the said railway.
Presented 12th June, 1899.—Mr. Foster ...... ......... Crerecraaiee. Cereritieena.. Not printed.

Return to an address of the House of Commons, dated Sth May, 1899, for copies of all orders in
council, and all papers and correspondence had with the department of railways and canals or the
minister of railways by the officers of the Central Railway Company of New Brunswick, or by any
contractors or persons concerned in the construction of the said Central Railway Company of New
Brunswick, or any one in their behalf, in connection with the payment of subsidy or grants made
to the said company. Presented 13th June, 1899.—Mr. Foster.......... ......... .. Not printed.

Return to an address of the House of Commons, dated 29th May, 1899, for copies of all correspon-
dence, telegrams and reports that have passed between the Dominion government and the
provincial government of British Columbia, or any person or persons acting on thsir behalf, in
regard to the Songhees Indian reserve at Victoria, B.C,, since 1st June, 1897, Presented 13th
June, 1899.—Mr. Prior.......- et eee i e e, Not printed.

Return to an order of the House of Commons, dated 15th May, 1899, for copies of all correspondence
between the minister or any officials of the department of interior and Mr. A. Soper, of Port Perry,
or other persons in reference to the suppression of the sale of liquor to the Scugog Indians.
Presented 13th June, 1899.—M7. Foster...... .... ........... e Not printed.

Return to an order of the House of Commons, dated 8th May, 1899, for copies of all contracts or
agreements entered into by or with the postmaster general or the post office department or her
majesty or the government of Canada for the carriage of the mails into or out of the Yukon
territory or district or any part thereof ; and also copies of all advertisements for tenders for the
carriage as aforesaid of such mails, and all tenders received by the postmaster general, the post
office department or the government of Canada or her majesty the queen, for the carriage of majls
into or out of the Yukon territory or district, also copies of all reports, letters and communications
in writing from the post office inspector at Victoria, or any other post office inspector, or any other
officer of the post office department with respect to such tenders or advertisements or with respect
to the acceptance or rejection of any of the said tenders. Presented 13th J une, 1899, —8ir C.
Hibbert Tupper.... .....  cecvevernes ooevreanennies vesenccaentnte e, e Not printed.

Return to an order of the House of Commons, dated 29th May, 1899, for copies of all correspondence,
papers, petitions, ete., in connection with the resignation of Dr. Morris as postmaster at Dundas,
Prince Edward Island, and the appointment of his successor and persons applying for the position.
Presented 13th June, 1899.—Mr. Macdonald (King's)...... «.oooooiiiiiaiino ... Not printed,

Return to an order of the House of ComnYons, dated 8th May, 1899, for: 1. A return showing the
number of letter carriers who were employed in the post office in Victoria, B.C., in the Year 1895-6,
1896-7 and 1897-8 respectively and the number employed at the present time. 2. The salary paid
to each letter carrier employed in 1895-6 and salaries paid in the present year, 3, The provisional
allowance granted to said letter-carrier in 1895-6 and in 1896-7 and 1897-8. Presented 13th June,
1899, ~— M7 Prior. ..o oeeeeeeaeieneaneae teaiiiie  irenn e [N .. .Not printed.

Return to an order of the House of Commons, dated 8th May, 1899, for a statement showing the
weight of every issue of the daily and weekly publications issued in Toronto and Montreal since
the introduction of the law requiring that all publications must be weighed and stamped before the
acceptance of same at the post office of issue of paper. Presented 13th June, 1899, —Mr. Quinn.

Not printed
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Return to an order of the House of Commons, dated 26th April, 1899, for & statement in detail of
all sums expended on account of the joint high commission between Great Britain and the United
States since its inception to date, with the names of all persons .connected therewith as commis-
sioners, secretaries, clerks and attendants and the rate and total amounts of compensation of each
as salary, allowances and expenses itemized. Presented 14th June, 1899.—Mr. Foster.

: Not printed.

Return to an address of the House of Commons, dated 18th April, 1898, for copy of all instructions,
correspondence by letter or telegram between the government or any department or officer thereof
and the representative of the crown, or any other person in relation to the postponement of the
hearing of the appeal before the court of queen’s bench, in the case of the Queen vs. Coulombe
and others during the last term of the said court at Quebec, and of all documents in relation
thereto, Presented 14th June, 1899.—M7», Casgraim. .............cou veennenennnn. Not printed.

Return to an address of the House of Commons, dated 1st May, 1899, for copies of all correspon-
dence, petitions, resolutions and other papers in possession of the government, relating to the pro-
posed branch railway from Southport to Murray Harbour and other proposed railway branches in
the province of Prince Edward Island. Presented 14th June, 1899.— Mr. Martin....Not printed.

Return to an order of the House of Commons, dated 8th May, 1899, showing: 1. Settlements (if
any) that have been made by the department of railways and canals since and during the last
session, with those parties who suffered from the construction of the Roche-Fendue and Calumet
dams in 1883. 2. The names of the valuators who adjusted the said claims, and by whom their
appointment was recommended. Presented 14th May, 1899.— M. Poupore.......... Not printed.

Return to an order of the House of Commons, dated 26th April, 1899, for all papers and correspon-
dence in connection with the claim of the British American Bank Note Company for the balance
alleged to be due to the company for contract work done for the post office department. Presented
15th June, 1899.— M7, Foster.. .. . ..uuiuieineneae ieniennes thvenanneienecnee o Not printed.

Return to an order of the House of Commons, dated 10th May, 1899, showing the names of persona
appointed to positions in the Toronto post office since 13th July, 1896, the date of each such
appointinent, the salary paid to each such person and the office to which each such person was
appointed. Presented 15th June, 1899.—Mr. Clarke..... . .......cov civriineuens Not printed.

Return to an address of the Senate, dated 21st March, 1898, for ooples of all reports and surveys
made by officers of the department of railways and canals, regarding the straightening of certain
curves cn the Prince Edward Island Railway at or near North Wiltshire, and also a statement
showing : 1. The amount expended on straightening the said curves, and to whom paid. 2. How
was the expenditure made, by tender or by day’s work. 3. The nature and extent of the changes
made. 4. What further changes, if any, are contemplated. Presented 13th June, 1899.—Hon.
My, FErgUSOT. .. vt v it tiieiint ettt iiiaaeteass aras saesrasaiteaiiaterea, Not printed .

Return to an address of the Senate, dated the 25th May, 1899, for certified werbatim copies of all
letters or other documents written to the minister or any official connected with the department of
the interior, or to any member of the government, by H. H. Norwood, the person appointed by
the government to the position of gold inspector in the Yukon district. Presented 13th June,
1899.—Hom. Mr. Prémrose.......... co.veverivieis tave ven mrneienesninonescons Not printed.

Return (in part) to an address of the Senate, dated the 23rd March, 1899, showing the amounts of
customns and excise duties collected on goods imported into that part of the Dominion known as the
Yukon and Klondike country, from the first day of September, 1898, to the first day of March,
1899, specifying the character of the goods so imported and the countries from whence imported ;
together with a statement showing the quantity #hd character, as far as practicable, of Canadian
goods sent to the said Yukon district during the same period. Presented 13th June, 1899.— Hon.
Sir Mackenzie Bowell ... ....... oo viiiiniiiiinieaities o v taniase snossmssanes Not printed.

Return to an address of the House of Commons, dated 8th May, 1899, for copy of a memorial signed
by the late Honourable John Norquay, president of the executive council of the province of Mani-
toba, on behalf of said council, praying to be heard before her majesty in council on the inter-
ference of the governor general in council in the practice of disallowing acts clearly within the
power of local legislature and asking that the same be discontinued ; which memorial was addressed
to the honourable the secretary of state of Canada with request that the same be transmitted to
her majesty in council ; also copies of all correspondence, reports to or from, and orders in council
in connection therewith. Presented 16th June, 1899.— Mr. LaRiviére.

94 Printed for sessional papers.
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135. Return to an order of the House of Commons, dated 18th April, 1898, for a return showing the
amount spent by the government in the financial years 1896-7, 1897-8, and the proposed expen-
diture for the year 1898-9 on private piers and wharfs, and piers and wharfs not under government
control and not the property of Canada, together with the names of such piers and wharfs and the
owners thereof, as well as the sums spent on each for years mentioned. Presented 16th June,
1899, —Mr. Martife.. ... ooveacnvnron v caanasns crescevevesusaranaans vevneeesnns. . Not printed,

136, Return (in part) to an order of the House of Comwmons, dated 15th May, 1899, for a return of all
reports and recommendations of the commission appointed to investigate and settle claims for
losses arising out of the Saskatchewan rebellion of 1885 ; also a statement of all claims presented,
the amount paid in each case, also all claims presented and not entertained. Presented 20th June,

1899.—Mr. Davis. ...... Ceseaiien Cerer eeasessaes feeeneceeee sees certienananenes Not printed.
137, Return to an order of the House of Commons, dated 17th May, 1899, for copies of all instructions,
correspondence and reports, accounts and vouchers, for exp co ted with the expedition of

Chief Engineer Coste, of the department of public works, referred to in the annual report of the
minister of marine and fisheries, 1898, page 7, and also connected with the visit subsequently paid

to England by Mr. Coste in the same year. Presented 20th June, 1899.—Sir C. Hibbert Tupper.

Not printed.

138. Return (in part) to an order of the House of Commous, dated 20th May, 1899, for copies of all
correspondence, telegrams and reports between the departments of militia and defence and justice

or their agents, and the following claimants for compensation and damages in respect of the erec-

tion of fortifications at Macaulay Point, British Columbia, viz.: Fred. Bell, J. Jardine, W. F.

Bullen, R. W. Reford, Henry Moss, William Moss, J. G. Tiarks, Charles Kent, Thornton Fell,
Andreas Keating (B. L. Ker), Hans Ogilvy Price, H. F. Bishop, 8. J. Pitts, and any others that

may have presented claims in regard to same. Presented 21st June, 1899.—Mr. Prior.

. Not printed.

1884. Supplementary return to No. 138, Presented 29th June, 1899...... cereienaaas . «..Not printed,
138. Return to an address of the House of Commons, dated 19th April, 1899, for copies of the reports of
Walter Shanly, C.E., and T. C. Keefer, C.E., in connection {with the proposed large locks at
Iroquois and Farran’s Point. Presented 23rd June, 1899.—Mz. Taylor.............. Not printed.

140, Return to an order of the House of Commons, dated 19th April, 1899, for: 1. Statement of the
expenditure connected with the royal military college, Kingston, every year since its foundation.
2. Of the number of graduates in each year, and of their present place of residence and occupation,
a8 far as known to the college authorities, 3. Of all general orders or regulations relating to the
employment of theee graduates in the permanent corps, volunteers or other branches of the public
service, Presented 23rd June, 1899.—Mr. Casey........ e eeere eeeeeraiaaaa. -Not printed.

141,  Return to an order of the House of Commons, dated 18th April, 1898, for copies of all instructions,
correspondence, etc., in relation to the construction of wharfs af: Mistassini and St. Méthode
{Tékouabé) ; a detailed statement showing the quantity of timber, iron and stone used in the said
works ; by whom the said articles were furnished ; the prices paid therefor to each person ; the
names of the carpenters and framers employéd and the prices paid them per day and how much
was received in cash by them, as also by the day labourers who worked with them ; all other
expenditure in relation to the said works ; copies of all correspondence in relation to the contracts
awarded to Messrs. Tétu & Savard, of St. Félicien, for making timber for the St. Méthode wharf ;
copies of the said contracts and of all further correspondence as to presenting payment of their
accounts ; a statement of the quantity of timber prepared by them, and of the amount paid to
them personally. Copies of instructions issued to J. B. Carbonneau, chief carpenter at the Mis-
tassini and St. Méthode wharfs ; correspondence as to cancelling of his instructions at St. Méthode
and the appointment of  chief carpenter in his place. Presented 26th June, 1899.—M7r. Casgrain,

Not printed,

142.% Return to an order of the House of Commons, dated 30th March, 1898, showing the amounts paid

) to each and all persons who worked at the Roberval pier in 1896; the number of days worked ;
the prices paid ; the quantity of timber and iron furnished, and the prices paid therefor; the
place where the same was obtained ; copies of all instructions, correspondence, etc., in relation to
the said work. Presented 26th June, 1899.—Mr. Casgratti....c...cccvvuosaen. coecee NOt printed,
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Return to an order of the House of Commons, dated 27th April, 1899, for a statement of sums paid
as travelling expenses to the judges of the superior court for the province of Quebec coming from
outside districts to sit in the city of Montreal. 1. From the 1st of January, 1898, up to the
coming into force of the statute 61 Victoria (Canada), chap. 52. 2. Since the coming into force of
said statute down to the 1st of March, 1899. Presented 26th June, 1899.—Mr. Monk. Not printed.

Return to an order of the House of Commons, dated 29th May, 1899, for copies of all tenders opened
the 14th day of May, 1897, for works on the Farran’s Point canal, showing the prices of different
tenderers for each item and the approximate quantities upon which the tenders were extended,
also the lump sum of each tender. Presented 27th June, 1899.—M~r. Clancy........ Not printed.

Return to an order of the House of Commons, dated 14th February, 1898, for correspondence and
reports respecting increased wharf accommodation at Pictou, Nova Scotia, in 1892 and since.
Presented 28th June, 1899, —Sir C. Hibbert Tupper .. ...ccviiriiniiniennenneinnns Not printed.

Return to an order of the House of Commons, dated 29th May, 1899, for copies of all reports of any
survey held during 1897 or 1898 of Neufrage Pond, King’s county, Prince Edward Island. Pre-
sented 28th June, 1899.—Mr. Macdonald (King’s)........ PN PPN Not printed.

Return to an order of the House of Commons, dated 10th May, 1899, for copies of all unexpired
leases and unexpired renewals and modifications of leases, and of all papers and plans relating
thereto of all water lots, water power and bydraulic privileges in and along that portion of the
river Ottawsa and its various channels within the city of Ottawa, from the westerly boundary of
the said city to the line of Kent street, produced into the Ottawa river, and commonly known as
the Chaudiére, issued by the government to any person, persons or company, and for plans show-
ing the position of such water lots, water power and hydraulic privileges. Also for a statement of
the amount of power each lessee is entitled to use, and the date of the termination of the lease
under which he is entitled to use it. Presented 28th June, 1899.—M~. Copp. ...... ..Not printed,

Certain correspondence relating to the franchise of the different provinces as the franchise for the
elections to the House of Commons. Presented (Senate) 27th June, 1899, by Hon. Mr. Mills.
Not printed.
Return to an order of the House of Commons, dated 10th May, 1899, giving the names of all the
weirs now under license in the county of Charlotte, in the province of New Brunswick, with loca-
tion of each, with date said licenses were issued, and with the name or names of the licensees of
said weirs ; also the names of all weirs licensed during 1898 that were not built and the names of
licensees of said weirs, and the number of years said licenses have been granted without weirs
having been built by such licensees. Presented 29th June, 1899.—Mr. Ganong.. ... Not printed.

Return to an order of the House of Commons, dated 8th May, 1899, showing : 1. The canals and
river works therewith forming the connection between the great lakes and deep water navigation
at Montreal which were completed on 1st July, 1896, the depth of water in each, and the cost of
each to that date. 2. The canals and connected river improvements which at that date were in
course of construction or enlargement, showing the work which had been done on each, the cost
to 1st July of such construction or enlargement, and the estimated cost to complete the contracts
then existing and amount of each ; the new contracts made since 1st July, 1896, covering work
other than that completed or under contract at that date and the amount of each. 3. The estim-
ated cost of completing these works to the proposed depth over and above the amounts involved
in contracts existing on 1st July, 1896. Presented 29th June, 1899.—Mr Foster...... Not printed.

Return to an order of the House of Commons, dated 10th May, 1899, showing the number of con-
tracts entered into by the government since the 30th June, 1897, in which there is a clause
prohibiting *‘ sweating " ; the total amount involved in such contracts ; the name of the respective
department in which these contracts have been awarded ; the names of the companies, or firms,
or individuals to which such contracts have been given. Presented 29th June, 1899. —Mr. Clarke.

Printed for sessional papers.

Return to an address of the Senate, dated 23rd March, 1899, showing : 1. The number of persons
in the employment of the post office department on the 30th of June, 1896, and the total amount
paid to said employees for the year ending said 30th June, 1896. 2. A similar return giving the
same information for the year ending 30th June, 1898. 3. The number of employees in the said
gservice on the 12th day of July, 1896, and on the 16th February, 1899. Presented 20th June,
1899.-—Hon. Sir Mackenzie Bowell,. . . ... ........... Ceeescaeaneesersenses aans Not printed.
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Return to an address of the House of Commons, dated 29th May, 1899, for copies of all orders in
council, applications, correspondence, papers, plans, etc., in the departments of interior and
marine and fisheries, respecting 37-29 acres or thereabouts of foreshore and tidal lands about two
miles below Steveston, British Columbia, situate west and immediately adjoining section 9, range
7 west, block 3 north, N-W.D. Presented 30th June, 1899.—Sir Charles Hibbert Tupper.

ot printed.

Return to an order of the House of Commons, dated 19th June, 1899, showing : 1. The amount
paid in the province of Prince Edward Island since 1896 as fines for the infraction of the lobster
fishery regulations, the names of persons so fined, and the amount of the fine in each case. 2. A
detailed statement of the fines collected. 3. The disposition of those fines. 4. The cost of pro-
secution in each case. 5. The names of fishery officers receiving a share of such fines, and the
amount received in each by any officer. 6. The magistrate or other officer who tried such cases,
Presented 30th June, 1899, —Mr. Martin......covv oviiriiniiiianiiii .. Not printed.

Return to an order of the House of Commons, dated 19th June, 1899, for copies of all correspon-
dence, petitions, reports, telegrams, etc., in connection with the proposed change of mail arrange-
ments for Grand View, in Prince Edward Island. Presented 4th July, 1899.—Mr. Martin,

Not printed.

Return to an address of the Senate, dated 19th April, 1899, for a statement showing : 1. What was
the total average amount paid to the Ottawa Gas Co., per annum, for lighting the various
government buildings during the two years ending 1898? 2. What is the total cost per annum,
by the present system of lighting? 3. Were tenders called for lighting the various buildings by
either gas or electricity ? To what company was the contract for lighting awarded ? 4. What is
the total number and power of incandescent electric lights now installed in all the public buildings
in Ottawa, and cost of installation, including wiring and all other apparatus? 5. What was the
number and power of electric lights operated by the governruent electric light plant, and annual
cost of the same, during the two years ending 18982 6. What js the original cost and present
value of all governmant electrical plant and boilers in the public buildings in Ottawa? How many
men are employed to operate them? 7. Were tenders called for the wiring of any or all the
government buildings in Ottawa and the supply of all electrical appliances necessary for the same ?
From whom were offers received and what were the respective amounts of such offers? 8. How
was the parliamentary appropriation of $75,000 for extending the government lighting plant, and the
purchase of certain pumps for fire purposes, expended ? What are the items of such expenditure,
and to whom paid? Presented 4th July, 1899.—Hon. Sir Mackenzie Bowell .. ... ..., Not printed.

Return to an order of the House of Commons, dated 19th June, 1899, for copies of all correspondence,
petitions, etc., in reference to the recent appointment of a postmaster at Clifton, New London, in
the province of Prince Edward Island. Presented 10th July, 1899.— Mr. Martin. ... Not printed.,

Return to an o1der of the House of Commons, dated 19th April, 1899, for copies of specifications
and plans for the construction of deep water terminal facilities at St. John, N.B,, including
wharfs, warehouses, elevators, tracks, etc., together with copies of tenders for the said works and
of any contracts entered into therefor. Presented 18th July, 1899. —3ir Charles Tupper,

. Not printed.

Return to an address of the House of Commons, dated 19th April, 1899, for copies of the contract
and specification in connection with the North Channel improvement, below Prescott, with copies
of any supplementary agreement or agreements entered into with the contractor ; also plans
showing the location on which the contract was let and the present location. Presented 18th July,
1899, —Mr. Taylor ... ... ...c.iiiiiiiinin, e e iiieieee iy e, Not printed,

Return to an address of the Senate, dated 20th April, 1899, for all correspondénce with the govern-
ment, or any member thereof, relating to the subject of the introduction of a prohibitory liquor
law by the government, together with all affidavits and other documents having relation to the
vote cast upon the question of prohibition on the 29th day of September, 1898, and the alleged
frauds in connection therewith. Presented 18th July, 1899, —Hon. Sir Mackenzie Bowell.

Not printed.

Return to an address of the Senate, dated the 21st June, 1899, for copies of all correspondence
between the department of agriculture, the Prince Edward Island Fruit Growers’ Association and
the provincial premier, Hon. Mr. Farquharson, with reference to experiments in fruit culture now
being carried on in Prince Edward Island ; said correspondence to include all instructions to
Mr. Kinsman with reference to the nature of the work to be undertaken and the selection of
orchards for the purpose of carrying on said experiments. Presented 18th July, 1899.— Hon. Mr,

Ferguson...... ... ..... e, e Not printed,
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Return to an order of the House of Commons, dated 26th June, 1899, for: 1. Copies of all papers,
documents, correspondence, letters, etc., in connection with the appointment of Dr. Hall,
veterinary surgeon, of Quebec, for the purpose of inspecting cattle for the discovery of tuberculosis
at Hébertville or elsewhere in the county of Chicoutimi. 2. In connection with any part of said
work done by his brother. 3. Statement of the numnber of herds which he or his brother
examined. 4. Statement of sums of money paid for such inspection, travelling expenses, carters,
aids or assistants. 5. Statement of any sum or sums paid to David Ouellet, of Hébertville, in
connection with said inspection. Presented 19th July, 1899.—M~r. Gasgrain......... Not printed.

Supplementary return to No. 162. Presented 26th July, 1899.......... ... Cereeeees Not printcd,

Return to an address of the House of Commons, dated 26th June, 1899, for a copy of the final
estimate or settlement of section number three (3) of the Luchine canal enlargement of 1875-1880
in detail. Presented 20th July, 1899.—Mr. McInerncy ....... .covvven vovne.onns Not printed.

Return to an order of the House of Commous, dated 26th June, 1899, for coples of the plans and
profiles of the substructures of the highway and railroad bridges across the Lachine canal at Wel-
lington street, Montreal, the dimensions to be in figures, also esometrical projections of the pivot
and rest piers (Abutments), showing the figured dimensions and elevations of the several parts,
including turntable, circular girder, wheels and machinery. Presented 20th July, 1899.—Mr
MeInerney . ..o cvenaeueennnaneccoseesrnsnss ariaaes Ce e seiiiieiesesssevanans Not printed.

Return to an address of the House of Commons, dated 26th June, 1899 for a copy of the report of
the royal commission appointed to inquire into the construction of the Wellington street and
Grand Trunk bridges across the Lachine canal at Montreal. Presented 29th July, 1899.—Mr.
McInerney..... i eeeeesenuts setecesaeseresansassenanores seanecs timsesnen Not printed.

Return to an order of the House of Commons, dated 80th March, 1898, showing: 1. How many
were employed on the dredge ‘ Prince Edward ” as caretakers or otherwise since she went into
winter quarters at the end of last season. 2. How many wereemployed during the winter 1896-97.
3. How many cubic yards were removed by dredge * Prince Edward ” during the seasons of 1896
and 1897 respectively, and the cost per cubic yard each season. 4. Thenumber of days the dredge
““ Prince Edward ” was doing actual work in each month during the seasons of 1896 and 1897
respectively. 5. The cost of repairs for the dredge ‘‘Prince Edward” for the years ending
318t December, 1896 and 1897 respectively. Also all correspondence in connection with the dis-
missal of John N. Macdonald from dredge ‘‘ Prince Edward,” and the appointment of his suc-
cessor. Presented 22nd July, 1899.—Mr. Macdonald (King’s). Ce eeeeanas Not printed.

Return to an address of the Senate, dated 25th April, 1899, for: 1 The number of acres of land
set apart for the purpose of education in the province of Manitoba and in the North-west Terri-
tories, respectively, under the authority of chapter 54, Revised Statutes of Canada, section 23.
2. The number of acres sold in Manitoba and the North-west Territories, the amount received in
payment therefor, and the amount now due thereon. 3. The total sum now at the credit of said
fund held by the dominion of Canada, how invested, and the rate of interest paid thereon. 4. The
amount advanced out of said principal sum 1n aid of education in the province of Manitoba and
the North-west Territories. 5. The sum recouped to the said principal out of the proceeds of the
sale of lands set appear for the purpose of education, and the amount now due to the said principal
sum. 6. And all correspondence relating to any further advances out of said school fund, either
to Manitoba or the North-west Territories. Presented 26th July, 1899.—Hon. Sir Mackenzie
BOWell. .o soiie et i e e e tieeieatae eaeiae e aeiaeans Not printed.

Return to an address of the House of Commons, dated 19th June, 1899, for a copy of all corres-
pondence between the government and tne boards of trade of the Dominion in regard to the
passage of an insolvency law. Presented 31st July, 1899.—M», Monk.............. Not printed.

Return to an order of the House of Commons, dated 31st July, 1899, for a statement of the amounts
paid for medical attendar:.ce and medicines for Indians in the electoral district of Yale and Cariboo
during the years 1896-7, 1897-8 and 1898-9, showing to whom payments were made and amounts
paid to each. Presented 31st July, 1899.—Hon. C. Sifton ... ....... .. « . e Not printed.

Return to an order of the House of Commons, dated 25th April, 1898, for: 1. Copies of all tenders
in 1897 for the supply of drugs to the North-west mounted police at Prince Albert and Battleford,
and the name of the successful tenderer and a copy of the contract. 2. Copies of all tenders for
the supply of drugs to the mounted police at Prince Albert and Battleford, for the year 1898 ; the
name of the successful tenderer, and a copy of the contract. Presented 7th August, 1899.—Mr,
Davin. .cceueenensinnnnn.  eeetrereiiiaearias ettt e e e Not printed.
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Return to an order of the House of Commons, dated 8th August, 1899, for copy of correspondence
in relation to the suit Esquimalt and Nanaimo Railway Company, versus the New Vancouver
Coal Company, as to the ownership of the coal underlying Nanaimo harbour. Presented 8th
August, 1899.—Hon. C0 Sifton. ....ooveeeeninneiiininnnnn... e e « .. .Not printed.

Return to an order of the House of Commons, dated 25th July, 1899, for a copy of the report of the
hon. the minister of justice, on which the order in council was passed for the discharge from
prison of J. K. Skelton and T. Dewan, tried and convicted of perjury before Mr. Justice Wetmore,
at Battleford, October, 1897, and subsequently sentenced to a term of imprisonment ; also copy of
affidavits supporting the application for the discharge of the aforesaid Skelton and Dewan.
‘Presented 8th August, 1899. —Mr. Davin........ceevvreennennnn.... e, Not printed.

Return to an address of the House of Commons, dated 24th April, 1899, for : (a) Copy of all corres-
pondence or orders in council relating to the entering into an agreement by the government, or
department of railways and canals, for the operating by the same of the Baie des Chaleurs
Railway during the fiscal year 1896, and a copy of the contract governing the same. (b) A state-
ment containing the period during which the road was so operated, also the total expenses directly
or indirectly connected with such operation, and the total revenue derived from the same,
Presented 8th August, 1899.—Mr. Bergeron............ et e i, PP Not printed.

Return to an address of the House of Commons, dated 24th April, 1899, for : (a) Copy of tenders
for the letting of sections four, five, six and seven of the Soulanges canal; also a copy of
advertisement for the same, and a statement of tenders moneyed out. (b) Copy of tenders for the
reletting of sections four, five, six and seven of the Soulanges canal ; also a copy of advertisement
for same, and a statement of tenders moneyed out. (c) Copy of all correspondence or orders in
council directly or indirectly relating to the letting or the reletting of the above sections, Presented
8th August, 1899.—Mr. Bergeron .......... e Not printed.

Return to an order of the House of Commons, dated 8th August, 1899, for copy of correspondence
relative to the question of reducing the dock charges at Esquimalt dry dock. Presented 8th
Avugust, 1899.—Hon. W. 8. Fielding.... ........ ........ et ereeeeievaeeneaa., Not printed.

Return to an address of the House of Commons, dated 10th July, 1899, for copy of all papers in
conngetion with the applications made for, and the consideration of the commutation of the
sentence of death on Marion Brown for murder. Presented 9th August, 1899.— afr. Wallace,

Not printed.

Return to an address of the House of Commons, dated 8th May, 1899, for copies of all cablegrams,
papers, correspondence and despatches or other writing upon which the right honourable the prime
minister of Canada based the statement in the house of commons on 10th June, 1898, as follows ;
“I have the authority of the secretary of state for the colonies to state that he approves of the
principles on which the governor general acted, as based on the facts set forth in the letter of hig
excellency to Sir Charles Tupper.” Presented 11th August, 1899.—8ir Charles Tupper,

Not printed.
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Experimental Farms,

APPENDIX

TO THE

REPORT OF THE MINISTER OF AGRICULTURE

ON

EXPERIMENTATL FARMS.

Orrawa, 1st December, 1898.

Sir,—1I beg to submit for your approval the twelfth annual report of the work
done and in progress at the several Experimental Farms.

In addition to the duties devolving on me as Director of the Experimental Farms,
T have also continued to carry on the work of the Agriculturist and have prepared for
the present report particulars of the results of the experiments conducted at the Cen-
tral Experimental Farm with field crops and stock. You will also tind appended
reports from the following officers of the Central Experimental Farm: From the Horti-
culturist, Me. W. T. Macoun; from the Chemist, Mr. Frank T. Shutt, and from the
Entomologist and Botanist, Dr. James Fletcher. . Reports are also submitted from the
Poultry Manager, Mr. A. G. Gilbert.

From the Branch Experimental Farms there are reports from Mr. R. Robertson
Superintendent, and from Mr. W. S. Blair, Horticulturist of the Experimental Farm for
the Maritime Provinces, at Nappan, Nova Scotia; from Mr. S. A. Bedford, Superin-
tendent of the Experimental Farm for Manitoba, at Brandon; from Mr. Angus
Mackay, Superintendent of the Experimental Farm for the North-west Territories, at
Indian Head ; and from Mr. Thos. A. S8harpe, Superintendent of the Experimental Farm
for British Columbia, at Agassiz.

In these reports there will be found the results of many important and carefully
conducted experiments in agriculture, horticulture and arboriculture, the outcome of
practical work in the fields, barns, dairy and poultry buildings, orchards and plantations
at the several experimental farms; also of scientific investigations in the chemical
laboratory and the information gained from the careful study of the life histories and
habits of injurious insects and the methods by which noxious weeds are propagated and
8pread, together with the most practical and economical measures for their destruction.

3
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In the report of the Euntomologist and Botanist there will also be found particulars
of the experiments and observations made during the past year in connection with the
Apiary.

The large and constantly increasing demand by the farmers of the Dominion for the
publications issued from the experimental farms is a gratifying evidence of the desire
for informnation among this olass of the ccmmunity, also of the high esteem in which
these records of the work of the farms are held. It is hoped that the facts brought
together in the present issue will be found of much practical value to the Canadian
farmer and fruit grower and that they may assist in advancing agriculture and horti-
culture in this country.

I bave the honour to be, sir,

Your obedient servant,

WM. SAUNDERS,
Director Experimental Farms.

To the Honourable
The Minister of Agriculture,
Ottawa.



Experimental Farms.

ANNUAL REPORT

ON THE

EXPERIMENTAL FARMS

REPORT OF THE DIRECTOR AND ACTING AGRICULTURIST.

(WM. SAUNDERS, LL.D., F.RS.C., F.L.S.)

In submitting the twelfth annual report of the work done on the Central and
Branch Experimental Farms, attention is called to the steady extension of the opera-
tions undertaken and to the multiplicity of the details involved. In the planning of
the different series of experiments to be undertaken, new material is added from year
to year, and their scope is constantly widening. During 1898 the Experimental Farms
have shared in the general success which has attended agricultural operations through-
out Canada, and good crops have been harvested at all the farms excepting that for the
Maritime Provinces, the harvest has brought returns well above the average, while a$
Nappan, Nova Scotia, where the climatic conditions were less favourable, the crops may
be said to have given a fair average yield.

With the growing interest manifested in the mission and work of these farms,
many inquiries are made from time to time as to the agricultural conditions existing
prior to their establishment, also as to the size and location of eich farm, the character
of the land, and the area under cultivation. Many particulars are also sought in reference
to the general objects in view in the conduct of the work and the progress made along
different lines at each farm. To give such inquirers the information sought, brief refer- -
ence will here be made to the state of agriculture in Canada during the earlier history
of this country and some particulars presented regarding each of the Experimental
Farms.

AGRICULTURE IN CANADA IN EARLIER TIMES.

It had long been recognized by the more thoughtful part of the community that
the early practice of farming in Canada had been wasteful. It had consisted mainly of
efforts to take all that could be conveniently got from the land in crops without return-
ing any sufficient equivalent. Such methods had resulted in exhaustion, which although
fortunately not complete was so far accomplished that large areas of land in different
parts of the early settled portions of the country on which fine crops of wheat had been
grown for many years had ceased to give satisfactory returns, and had been abandoned
to pasture and other purposes, while new fields had been sought for the cultivation of
this valuable cereal so necessary for man’s sustenance.

Until recent times it had not been generally understood that every crop grown
takes from the land on which it has been produced, certain ingredients known as plant
food, and that where repeated drafts are made on this store of nutrition, without
making corresponding returns, such soil, no matter how fertile it may have been, will
sooner or later, become so far exhausted as to cease to produce profitable crops.
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Fortunately the stores of fertility in good soil are large, and are mainly held in
insoluble forms, which can only be brought into soluble and available conditions very
gradually. To bring this about the conditions must be favourable. The land must be
diligently worked, to expose the component parts in turn to the action of air and sun-
shine which promote the growth of certain ferments and bacterial forms, which take an
active part in this transformation. Wasteful farming is almost always associated with
a negligent treatment of the land, ploughing being scanty, cultivation practically
abandoned, and the crops largely left to take care of themselves. Under such treatment
nature refuses to open her stores of fertility and the indolent farmer realizes such small
returns, that farming with him soon ceases to be a paying occupation. When an indus-
trious and careful occupant comes into possession of such a worn out farm and ploughs
deeply and cultivates often, gives regular dressings of reasonable quantities of manure,
and otherwise adds to the fertility of the land by the occasional ploughing under of
green crops of clover, and further follows a judicious rotation of crops, the fertility of
such land will soon be so far restored that the toil of the husbandman will receive a
liberal reward.

CONDITION OF AGRICULTURE IN THE LAST DECADE.

Early in the last decade agriculture in Canada was very much depressed. In 1884
the House of Commons appointed a special commission to inquire into this important
industry and to suggest means for its advancement. Evidence was taken from experts
in different parts of the country and opinions obtained from many practical farmers.
The general opinion was to the effect that farmers were much in need of information in
reference to many branches of their calling, and that agriculture in Canada might be
much advanced if some means were adopted whereby the farmer might be instructed how
best to overcome the difficulties which surround his occupation, by practical demon-
strations and the free circulation of suitable literature ; and as a means to this end the
establishment of Experimental Farms was recommended.

ESTABLISHMENT OF EXPERIMENTAL FARMS IN CANADA.

No action was taken on this suggestion until the latter part of 1885, when Sir John
Carling, who had been recently appointed Minister of Agriculture, took steps to bring
about the organizing of these institutions in Canada. Inquiries were made as to the
methods adopted in working experimental farms and stations in other countries and the
writer was instructed to visit a number of such institutions then existing, to prepare a
report and to make recommendations as to the form which it seemed most desirable this
work should assume in this country. This report was prepared and distributed. to
Parliament in February, 1886, when an Act was introduced and passed with the con-
currence of both sides of the House authorizing the Government to establish a Central
Experimental Farm and four Branch Experimental Farms in different parts of Canada.

With the appointment of the Director in October, 1886, the work was begun. Sites
for the farms were chosen, officers were appointed and most of the farms were fairly
well equipped within two years from that date and all doing good work in their respec-
tive spheres of usefulness.

IMPORTANT LINES OF WORK UNDERTAKEN.

Since the primary object in the establishment of these farms was to assist the
farmer in his endeavours to overcome the difficulties attendant on his work and to adopt
such measures as were likely to resultin making farming in this country more profitable,
much attention was given from the beginning to those subjects which lie at the founda-
tion of successful agriculture. Among the most important of these are the maintaining
of the fertility of the soil, so as to provide for a succession of good crops without

6



Experimental Farms.

exhaustion ; the determining of the best methods of preparing the land for different
crops in the several climates of the Dominion ; the finding out the best time for the
sowing of seed and the ascertaining by repeated tests which are the most profitable
varieties of grain, fodder plants and roots to grow, taking into consideration productive-
ness, quality and earliness of ripening.

SATISFACTORY PROGRESS MADE.

During the past eleven years a wonderful change has taken place in the methods
of farming in this country. Instead of selling the coarse grains and thus shipping away
the plant food which these crops have taken from the land, a very large proportion of
these, associated with suitable fodders, are now fed to cattle, swine and sheep and are
thus converted into dairy products, beef, pork, and mutton ; and by this method a large
part of the fertility taken from the land by the crops has been restored to the soil in the
manure. The great value of barn-yard manure is now generally recognized : it is much
better cared for, and the most economical methods of handling and using it are more
generally practised. The practical lessons taught by the experiments which have been
conducted at the Experimental Farms, have been turned to a useful account and much
solid advancement has-been made.

In the meantime the occupation of farming has been elevated in the eyes of the
community. It is no longer looked upon as a sort of drudgery, suited to the dull and
slow-going, but is now regarded as a suitable field for the higher intelligence of more
cultivated minds. It is recognized as a calling requiring much skill to conduct it success-
fully and as giving ample scope for the exercise of the most active and earnest minds,
and one in which information of almost every sort may be turned to practical account.
A few figures will illustrate the progress which has been made along the lines referred
to. In 1884 the value of the cheese exported from Canada was $7,251,989 ; in 1898 it
was $17,572,763. During the same period the value of the butter exported has nearly
doubled. The exports of cattle have also increased considerably, while the trade in pork
has made a phenomenal growth. In 1884 the value of the exports of hams, bacon, pork
and lard was less than one million dollars; in 1898 they amounted to more than 8
million dollars.

CENTRAL EXPERIMENTAL FARM.

Many useful lines of work have been carried on at each of the Experimental Farms,
but the larger part of the special work of investigation has been done at the Central
Farm. As this institution was intended to serve the purposes of a central bureau of
information and to meet the requirements of the two most important provinces, Ontario
and Quebec, a site was chosen near the boundary line between these provinces where the
climate fairly represents the larger part of their area. This farm is located at Ottawa
about three miles from the Parliament buildings and consists of 465 acres in all, which
is divided by a public road, 400 acres lying to the west and 65 acres to the east of that
road. On the 400 acres the buildings are located, which include an office building and
museum and a chemical laboratory. A large barn consisting of a central portion, and two
wings, with silos at one end having capacity for 350 tons of ensilage. The lower story
of this building being on a level with the barn-yard affords accommodation for a consi-
derable number of cattle, while one of the wings is occupied by the pure bred bulls and
the other with the working horses. There is also a piggery, a dairy building and poultry-
houses ; also a sheep building in process of construction. An implement shed, granary
and tool-house, a large root-house, and a conservatory with houses for seed testing and
seed distribution. There are also several dwellings used as residences by some of the
officers and men in charge of the several branches of the work. The soil of this farm varies
much in its character in different parts, some portions are heavy clay loam, some a friable
clay loam with more or less sand intermixed. The larger part, however, consists of varying
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qualities of sandy loam ranging from a heavy loam to one of a light character. About
328 acres of this land is devoted to farming purposes and experiments with farm crops,
42 acres to the testing of fruits and vegetables, 20 acres to the growing of timber trees
and about 10 acres to the buildings and the plantations about them of ornamental trees
shrubs and plants, sample hedges, &c.

ARBORETUM AND BOTANIC GARDEN.

The 65 acres on the east side are devoted to the purposes of an Arboretum and
Botanic Garden where economic and ornamental trees, shrubs and plants have been
brought together from all countries with cold or temperate climates, where they are
tested side by side and their hardiness and usefulness determined. The plantations of
trees and shrubs now include nearly 2,500 species and varieties and about 1,100 varieties
of perennial plants are growing in the borders devoted to this purpose. In the orchards
about 1,200 varieties of fruits are under test, while the trial plots and fields of grain,
fodder crops and roots, include a very large number of different sorts gathered from
many distant countries and supplemented by many promising varieties which have been
produced on the experimental farms by cross-fertilizing and selection.

PRODUCTION OF NEW VARIETIES OF CEREALS.

Among the many lines of scientific investigation carried on at the Central Farm
none have attracted more general attention than the work done in the production of new
varieties of cereals by cross-fertilizing and hybridizing.  Since the Experimental Farms
were established more than 700 new sorts have been so produced. Some of the varieties
of grain used as a basis for this work have heen brought from the northern parts of
Russia, others from high altitudes in the Himalaya Mountains in India. In these
localities some of the earliest ripening varieties of grain are found. These have been
crossed with standard sorts of the highest quality and productiveness with the object of
producing new varieties combining the high quality and productiveness of the one
parent with the earliness of the other.

After careful test all those of less promise arc rejected, but there are still under
trial more than 200 varieties of these hybrid and cross-bred sorts consisting of wheat,
barley, oats and pease. Some of these new kinds have produced heavy crops for several
years past and seem likely to occupy a prominent place among the best sorts in cultiva-
tion. Many new fruits have been similarly produced, especially of hardy varieties
likely to be useful in the Canadian North-west.

DIVISION OF WORK.

The Director, who supervises the work of all the Experimental Fars, resides at the
Central Farm but makes personal inspection of the branch farms at least once a year.
For several years past the Director has also carried on the agricultural work at the
Central Farm, such as the field experiments with cereals, fodder crops and roots, and
the feeding experiments with steers, milch cows and swine, also the work of the dairy.
Associated with the Director are the following officers : —

The Horticulturist who takes charge of the experiments with fruits and vegetables
and acts as Curator of the Arboretum.

The Chemist, who makes analyses of grasses and other fodder crops to ascertain
their feeding value at different periods in their growth. He also analyses soils and fertil-
izers and determines the purity of water supplies on farms, and conducts much other
useful chemical work bearing on agriculture.

The Entomologist and Botanist, who carries on investigations in reference to
injurious and beneficial insects and noxious weeds and tests the value and usefulness of
many native and tinported grasses for hay and pasture, also the relative merits of other
fodder plants. Experiments are also conducted under this officer in bee keeping.
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The Poultry Manager, who carries on experiments with many different breeds of
fowls to find out the best sorts as egg layers, and the best for table use, also the most
satisfactory crosses for rapid growth and early laying, and the best and most economical
methods of feeding.

There is also a Farm Foreman who directs the labour of the workmen and teams, an
Accountant and a suitable office staff for conducting the large correspondence, both in
English and French, which is carried on with farmers in all parts of the Dominion.

The barns are well supplied with milch cows and steers suitable for the carrying
on of experiments relating to the production of milk and beef. Some useful pure-bred
bulls are kept at this farm for breeding purposes, and for the improvement of stock in
the district. The piggery contains a good selection of animals, representing the most
useful breeds of swine. Many experiments are carried on each year in the breeding
and feeding of these different classes of animals, and the information gained by these
tests has been of much practical value to the farming community.

EVIDENCE OF PROGRESS,

Evidence of the progress made in the growing of farm crops under the improved
methods adopted at the Central Experimental Farm at Ottawa is furnished by a com-
parison of the average yields of grain obtained during the early years with those of
more recent ones. The years 1889, 1890 and 1891, the three first after this farm was
fairly established, when compared with 1896, 1897 and 1898, show the following
results : —

(iain in
1889 90-91. 1896--97-98. recent years.
Per acre. Per acre. Per acre.
Bush, 1bs, Bush. 1bs. Bush. lbs,
Oats, average crop for three years 32 17 56 6 23 13
Barley “ “ 31 6 43 13 12 7
Wheat “ ¢ 15 19 20 9 4 50

These additions in the crop have been gained by a moderate use of fertilizers, and
the ploughing under of green crops, the more thorough working of the land, early
sowing and the selection of more productive varieties for seed. All these factors have
assisted in bringing about this gratifying result. The number of varieties under test in
the early years averaged as follows: oats, 28 ; barley, 23 ; spring wheat, 28 ; in the
later years, oats, 62 ; barley, 34, and spring wheat, 39.

When we consider that the addition of one bushel of each of the three cereals
named to the average crop of the province of Ontario alone, would add nearly one
million dollars to the earnings of the farmers, the significance of these tigures becomes
apparent.

EXPERIMENTAL FARM FOR THE MARITIME PROVINCES.

This branch farm, designed to serve the purposes of the three Maritime Provinces,
Nova Scotia, New Brunswick and Prince Edward Island, was located at Nappan, in
the County of Cumberland, N.8,, on the Intercolonial Railway, about eight niles east of
the Loundary line between New Brunswick and Nova Scotia, and easily accessible from
Prince Edward Island. Its distance from the Central Farm at Ottawa is 743 miles.

About 310 acres are included in this farm, of which nearly 100 acres is covered
with wood. The cleared land may be classified approximately as follows: Marsh or
dyke land, valuable for the growth of hay, 50 acres; interval or lower upland, 50 acres,
and higher upland, 110 acres. The higher land faces the west, and overlooks the inlet
from the Bay of Fundy, and commands a good view of the surrounding country. The
soil of this farm fairly represents the better class of farms on the border line of the two
provinces, and for a long distance on either side. It is chietly clay loam, more or less
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mixed with sand, becoming heavy or light as clay or sand predominates, with some parts
gravelly, and having a subsoil varying from clay to gravelly clay. The advantages
embodied in this location include variety of soil, partial shelter from prevailing winds,
a central location and nearness to the main line of travel.

WORK UNDERTAKEN.

Work was begun on this farm in the spring of 1887, Mr. Wm. M. Blair acting
as Superintendent. Under his management the farm was much improved. A large
area of land was drained, and the great value of underdraining in the Maritime Pro-
vinces demonstrated. Much useful experimental work has been carried on with grain,
roots, grasses, Indian corn and other fodder crops, orchards have been planted, and belts
and clumps of ornamental trees and shrubs placed so as to act as wind-breaks and to
ornament the grounds around the buildings. Suitable buildings have been provided for
carrying on the work, including a large barn, a stable, piggery, poultry building and an
implement shed, also residences for the Superintendent, Horticulturist and herdsman.

CHANGES IN STAFF.

In 1896, after nine years of useful service, Mr. Wm. M. Blair resigned his position
as Superintendent, and Mr. Geo. W. Forrest was appointed as his successor. Mr. W. 8.
Blair acting as Horticulturist. Mr. Forrest remained in office one year, when on his
resignation the present Superintendent, Mr. R. Robertson, received the appointment.
Since Mr. Robertson took office, further improvements have been made in the farm
buildings, the area of cleared land has been increased and the dairy herd much
improved by the purchase of & number of excellent milking cows. The production of
milk throughout the year for dairy purposes has become a prominent feature in the work
of this farm. Some further experiments have also been conducted in the fattening of -
steers. The instructive tests made under the former superintendents in the growing of
cereals have been continued, and much attention given to the growing of fodder plants,
grasses, roots and potatoes for the production of which the climate is favourable.

HORTICULTURAL BRANCH.

In the horticultural branch, many new varieties of fruit have been added to those
under test. A large number of experiments have been conducted with vegetables and
further additions made to the ornamental trees, shrubs and plants under trial at this
farm. *

EXPERIMENTAL FARM FOR MANITOBA.

The Experimental Farm organized for the benefit of the farmers of this province is
located at Brandon, which is 132 miles west of Winnipeg and 78 miles east of the
Manitoba boundary. The distance from the Central Farm at Ottawa is 1,437 miles.
This farm is about 14 miles from the city of Brandon, and contains about 675 acres. A
part of the land lies in the valley of the Assiniboine River, and part of it consists of
bluffs and higher table land above the bluffs. The valley land, which varies from 20 to
30 feet above the usual level of the river, has a rich dark clay loam soil and a subsoil
of clay. Leaving the river the slope upward is continued, the soil gradually changing
to a dark sandy loam averaging from 12 to 15 inches deep with a subsoil varying from
sandy to clay. The whole area of land from the river to the foot of the bluffs which
form the boundary of the valley, is over 500 acres. The bluffs vary in their inclination,
some rise with a gradual slope to the top while others are more precipitous, the spaces
between them being broken up into ravilnes of varying width in which grow a consi-
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derable variety of shrubs and plants and some trees, chiefly poplar and scrub oak. The
soil on these slopes is a sandy loam, much of it of good quality and from 9 to 15 inches
deep resting on a gravelly or gravelly clay subsoil.

Some of the higher land above the bluffs—of which there is in all about 100 acres
—is of poorer quality, mixed with more or less gravel, other parts, however, of this
land are covered with a dark, sandy loam of good quality. This farm has many advan-
tages. It has a large area of soil which fairly represents the great grain-growing areas
in Manitoba, it has also that variety of soils which makes it very suitable for the carry-
ing on of experimental work, and has also the advantage of an abundant supply of
spring water. It lies in the centre of one of the large grain-growing districts and is
easily accessible to all the more settled portions of the province by rail. The situation
of the farm is commanding and it can be seen from the city ; a good view of it is also
obtained from the main line of the Canadian Pacific Railway for several miles west of
Brandon.

WORK DONB AND IN PROGRESS.

Possession of this farm was had in the early part of July, 1888. Mr. 8. A. Bedford,
who had resided many years in Manitoba and the North-west Territories and had been
a successful farmer, was appointed Superintendent and has conducted the work ever
since to the great satisfaction of the farmers of the province.

Here much attention is given to methods of treatment of land for crop, different
meti:ods of sowing and the sowing at different depths, to find out which gives the best
results. Many varieties of cereals have been tested to ascertain which are best adapted
to the climate and the trial plots of a large number of varieties of the more important
farm crops have been conducted here for some years past, as at the other farms, to gain
information as to their relative productiveness and earliness.

Experiments have also been made with remedies for the prevention of smut in grain
with much success, also in the growing of flax, millets and Indian corn for ensilage.
The value of many native and imported grasses for hay and pasture has been tested and
satisfactory conclusions reached. Other fodder plants and fodder mixtures have also
been tried, including the growing of mixed cereals and cutting and curing them while
green as hay, and it has been shown that by this method any farmer can provide at very
little cost or labour, a large quantity of excellent fodder material on his own farm.

Bulls of the most serviceable breeds are kept for the improvement of stock. Experi-
ments have also been made in the feeding of milch cows and steers to learn the best
and cheapest methods of producing milk and beef from the fodders most generally
available to the farmers of Manitoba.

TESTING OF FRUIT AND FOREST TREES, AND SHRUBS,

Since this farm was established a large number of the hardiest varieties of fruits
obtainable have been tested there, and while many sorts of small fruits have succeeded
well, very little success has yet attended the efforts made to grow the larger fruits.
Experiments are, however, still in progress along this line. Much success has followed
the planting of forest trees for shelter and large wind breaks have been established. The
main roads have been planted with avenues, and many different sorts of rapid growing
trees have been used to form hedge-like inclosures which furnish excellent protection for
small fruits and such other crops as are apt to be injured when planted in exposed posi-
tions. Much attention has also been given to the growing of ornamental trees and shrubs
of which more than 200 varieties of those tested have been found hardy in this climate.
The work in all its branches has been most helpful to the farmers residing in that
province. ’
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EXPERTMENTAL FARM FOR THE NORTH-WEST TERRITORIES.

Since by far the larger part of the land open for settlement on the North-west
plains consists of open prairie, when selecting the site for an Experimental Farm for
this part of the Dominion, it was thought best that a piece of bare and open prairie
land should be chosen for this purpose. The land selected was a section adjoining the
town of Indian Head, in Eastern Assiniboia. Indian Head is on the main line of the
Canadian Pacific Railway, 44 miles east of Regina, the capitsl, 104 miles west of the
Manitoba boundary, 105 miles north of the boundary line between the United States
and Canada, and 1,618 miles distant from the Central Experimental Farm at Ottawa.
The farm chosen consists of 680 acres and lies on the north side of the railway which it
skirts for about a mile. The soil is of excellent quality. The north half of the section
is covered with a black friable clay loam, mixed with a little sand and varying in depth
from one to three feet with a yellowish brown clay subsoil. The soil on the larger part
of the south half is a heavy clay loam with portions (amounting in all to about 100
acres) of sandy loam. Through this section, running in a winding and irregular man-
ner are- two coulées or ravines, in one of which a small creek flows during the early
spring months, which is fed by a chain of small lakes six miles distant. This creek
dries up during the summer, but by erecting two dams across this ravine a small lake
has been formed, where a good supply of water is retained, ample for the requirements
of stock and for general farm purposes throughout the season.

The relatively short distance, 182 miles, between this farm and the site chosen
for the Experimental Farm for Manitoba naturally raises the question as to the neces-
sity for two experimental farms so near each other. The Brandon site fairly meets the
requirements of the province of Manitoba, also the country for a few miles beyond the
boundary line, but west of this changes begin to take place in the climate, which become
more marked after travelling forty or fifty miles. From thence westward as far as
general settlement has been made, the rainfall is usually less than in Manitoba, and
occasional hot winds prevail during the summer season. Strong winds also during the
spring season are more prevalent, These and other climatic peculiarities compel the
farmers in the Territories to vary their methods in treating the soil to prepare for crop.
Much of the soil also is different in its texture and character, and this feature is fairly
represented by the land at Indian Head. Further, the Indian Head farm was an open
prairie without tree or shrub, while the Brandon site was partly a valley farm with
sheltered ravines in the bluffs, clothed with shrubs and small trees.

THE GROWING OF FOREST TREES GN THE NORTH-WEST PLAINS.,

The question of the growing of forest trees for shelter is of great importance to the
settler on the open plains in the North-west, and while experiments carried on at Brandon
would be of value to most of the farmers in Manitoba, they would not always be a
safe guide to those in the North-west Territories. The differences in climate, soil and
situation between these two sites were thought sufficient to justify the establishment of
the two farms, and the experimental operations in agriculture, horticulture and forestry
which have been carried on since these farms were established has given a vast amount
of useful and practical information most helpful to the farmers in the North-west
Territories which has enabled them the better to meet the varying conditions to which
they are individually subjected.

SITUATION AND SOIL.

The situation at Indian Head is central for the farmers located in the North-west,
It is in the midst of a large and thriving settlement extending to the Qu'Appelle River,
and beyond this north for about 25 miles through the Phtasant Plains. The country is
also settled south of the railway for about 10 miles and the farm is accessible from all points
in the Territories either by railway or trails. The soil is of that varied character which

12



Experimental Farms.

makes it specially useful for experimental purposes, part of it is representative of the
clay and sandy loams to the east, also of the areas which lie to the north and north-west,
while the heavy clay loam on the south half of the section, although somewhat different
in colour and texture, sufficiently represents the large belts of clay lands to the west
and south-west. .

Possession of the Indian Head farm was had early in the spring of 1888, when work
was at onee begun. Mr. Angus Mackay, who was one of the early settlers in that
country and a successful farmer, was chosen as Superintendent and under his judicious
and careful management excellent progress has been made. The farm was fenced the
first season, and land prepared for crop in 1889. To meet the need for shelter on this
open prairie land, tree planting on a fairly large scale was begun as soon as practicable
and although at first progress was rather slow, the trees first planted soon formed more
or less protection for those put in subsequently, and now all are doing well. A shelter
belt 100 feet wide, made by planting the trees 5 feet apart each way, has been located
along the west and north boundaries for 1§ miles. A large number of trees have also
been planted in blocks varying from half an acre to five acres in extent, also in avenues
and in hedges and hedge inclosures, and there are now growing on this farm more than
100,000 trees.

EXPERIMENTS AND THEIR RESULTS.

The results of the experiments carried on in the treatment of land to prepare it for
crop have demonstrated the importance of the summer-fallowing of land in this part
of the Dominion, which consists of early suinmer ploughing and several subsequent har-
rowings to destroy weeds. This treatment conserves the moisture in tte land and puts
it in the best condition for early sowing the following spring.  Different methods of
sowing have been practised, also the sowing at different depths and with different quan-
tities of seed per acre, and much practical information has been gained of great value to
the settlers. Preventives of smutin grain have also been tried here with much success.
Many tests are also made each year with a large number of different sorts of cereals,
fodder crops and roots to find out those which are the most profitable to grow in this
climate. The growing of grasses, mixed grain crops and spring rye to be cut green and
cured as hay has been carried on with much advantage. In this relatively drier
climate the value of good grass for hay and pasture can scarcely be over-estimated, and
among the most important of all the results gained by tests on this farm are those
which have established the value of the Awnless Brome grass, Bromus inermis, in the
North-west. This grass is very hardy, is a strong grower, endures drought well, makes
a very early growth in the spring and yields fine crops of excellent hay very nourishing
for cattle. Large quantities of the seed of this useful grass have been ripened at Indian
Head and Brandon, and several thousand sample bags of about 1 1b. each have been
sent free to farmers in different parts of the North-west Territories and Manitoba for
trial, and the reports received regarding the general usefulness of this grass are most
satisfactory. \

Experiments have also been conducted in the feeding of stock, the fattening of
swine and the management of poultry. Male animals are also kept at this farm which
have been very serviceable in improving the character of the stock in that part of the
Territories. Many varieties of small fruits have been successfully grown at Indian
Head, but of the larger fruits tried none have yet succeeded ; experiments with these
fruits are however still going on. Many species and varieties of economic and
ornamental trees and shrubs have been tested here, and of those tried about 180
species and varieties have proved hardy.
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EXPERIMENTAL FARM FOR BRITISH COLUMBIA.

The most westerly and the last chosen of all the Experimental Farms was that
selected as a site for the conducting of experiments likely to prove useful to the
farmers of British Columbia. This was located at Agassiz in the coast climate of
that province, about 70 miles east of Vancouver and 62 miles from New Westminster,
near which place lie the fertile delta lands of the Fraser estimated at from 75,000 to
100,000 acres. Port Haney is distant 44 miles, where by crossing the river the agri-
cultural municipality of Langley is reached. It is 28 miles to Mission, the terminus of
the railway to Washington and California, and from this point river steamers run up
the Fraser to the farming districts of Sumas and Chilliwack. Eastward the distance
to Hope is 18 miles, to Yale 32 miles and to Lytton 86 miles, and near this latter place
the drier central area of land in British Columbia begins. The distance from Ottawa to
Agassiz is 2,715 miles.

In selecting a site for this farm it was thought devirable that the land should be
of fairly good quality, combining an area of meadow land suitable for stock and the
growing of grain, with higher meadow and bench lands, adapted for fruit growing.
That the land should be high enough above the banks of adjacent rivers to prevent its
being overflowed during the highest floods, also that it should be accessible by rail and
water. It was further desired that the location should be central, and the capabilities
of thefarm fairly representative of the greater part of the farming lands in the coast
climate of this province.

SITUATION, CONDITION AND SOIL,

The land chosen at Agassiz was found to have most of the advantages desired.
The part purchased consisted of about 300 acres of valley land opposite the raiiway
station at Agassiz, and extending eastward, its southern boundary fronts on the line
of railway for nearly half a mile. The eastern boundary lies along the road leading to
the Harrison Hot Springs, which are about 5 miles distant. About 35 acres of this
land had for a time been under partial cultivation but was now partly covered with
scrub. On about 200 acres of the land the larger trees had been cut and removed ; the
stumps however were left in the ground and about them had sprung up a strong growth
of young trees and scrub. Nearly 50 acres were covered with fine timber, chiefly
Douglas spruce, Pseudotsuga Douglasi, with some cedar, Thuya gigantea. There were
also a few acres of higher bench lands at the rear of the farm partly wooded, which
would be very suitable for fruit growing. The farm is protected on the north by a
series of rocky heights ranging from 900 to 1,200 feet in altitude, on which there are
many patches of bench land, some of them covering a considerable area. On the sum-
mit of this ridge there is also a large piece of comparatively level land with a good soil,
of which use can no doubt eventually be made. Eight hundred acres of this broken
mountain land, which was still in the hands of the Government, was added to the
valley land composing the farm, making 1,100 acres in all.

The soil of the land in the valley varies from a good sandy loam, with occasional
patches of gravel, and sandy loam mixed with clay, to a loam almost wholly clay; from
9 to 12 inches in depth. The subsoil is porous, sandy in some places, in others a sand
clay resting on gravel which is everywhere found from 4 to 8 feet below the surface
and affords good natural drainage. All of this land is sufficiently elevated to prevent
its being overflowed by the Fraser River even in the highest floods.

Possession of this farm was not had until September, 1889, when on the 19th of
that month, work was begun under the superintendence of Mr. Thos. A. Sha.rpe, a
farmer with much experience, who has shown himself to be an energetic, capable and
efficient officer. During the nine years which have passed since the work on this farm
was begun, much progress has been made. A large area of land has been cleared and
nearly 150 acres in all, brought under cultlization.
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PLANTING OF LARGE TRIAL ORCHARDS.

The climate here is very suitable for the growing of fruit, and as the fruit industry
is assuming large proportions and promises to become one of great importance to this
province, to aid the fruit growers in the work of selecting the best and most profit-
able sorts for planting large trial orchards have been established on the Experimental
Farm, for the purpose of testing side by side with Canadian sorts, the fruits of all other
countries with similar climates, so that reliable information as to the most promising
and useful varieties for this climate, may be available to guide the planter in his
selection.

Already about 2,500 different sorts have been brought together and are being
tested, not only in the orchards which have been established in the valley lands, but
also on the bench lands on the mountain side, where four orchards have been planted
at different heights from 150 to 1,100 feet, containing in all about 900 trees.

On the sides of the rocky heights forming the background of the farm as well as
on the level land, there have also been planted a large number of forest trees, especially
those representing the more valuable hardwoods of the east, such as black walnut,
butternut, hickory, elm, ash and oak, and many of these are making good growth.
The forests of British Columbia are deficient in hardwood timber trees and if these
can be grown to advantage in that climate on rocky hill-sides, such as are of no value for
agricultural purposes, this branch of tree culture may become a profitable industry.
Many different sorts of ornamental trees and shrubs are also under trial.

OTHER LINES OF WORK CARRIED ON.

As at the other branch farms, many useful lines of work have been carried on in
the cultivation and testing of different sorts of grain, fodder plants and roots to find out
those best adapted to the-climate of this country. Trial plots have also been established
for several years to gain information as to the best time for the sowing of different sorts
of farm crops. Many experiments have also been tried with different breeds of cattle,
swine and poultry. A large number of varieties of vegetables and flowers are also
tested every year, and thus the work is rnade helpful and interesting to all classes of the
community.

GENERAL WORK OF THE EXPERIMENTAL FARMS.

Among the different lines of work which have been carried on at all the Experi-
mental Farms, but more largely at the Central Farm may be mentioned the distribution
of samples of grain for the improvement of seed. These are sent out by mail free on
application, in sample bags weighing three pounds, one sample only being sent to each
farmer. More than 100,000 farmers have received such samples during the past ten
years. More than 12,000 packages of seedling trees, shrubs and plants, and more than
six tons of the seeds of hardy trees suitable for the North-west have been sent out in
like manner, also several tons of the seed of the Awnless Brome grass, Bromus
inermis. The tree seeds, and the Brome grass have been distributed in sample bags of
one pound each. An annual report is published containing particulars of the work
done at each farm, and this report is sent from the Central Farm to every farmer in the
Dominion who asks for it. More than 50,000 copies are now distributed each year.
Occasional bulletins on special subjects are also issued from time to time which reach a
large proportion of the most intelligent farmers in the country. The officers at all
the Experimental Farms attend every year, many of the more important meetings
of farmers held in different parts of Canada, where opportunities are afforded of giving
further explanations regarding the work conducted and the results achieved from year
to year. 15
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EXPERIMENTAL WORK

CONDUCTED AT THE CENTRAL EXPERIMENTAL FARM,
OTTAWA ONTARIO.

EXPERIMENTS WITH OATS.

Sixty-nine varieties of oats have been tested in the uniform trial plots during the
season of 1898 in order to gain information regarding their relative yield, earliness of
ripening and other characteristics. They were all sown from the 14th to 16th of April
on plots of ;th acre each. The previous crop was wheat. The soil was a sandy loam
of good quality which received a dressing of barn-yard manure, about 12 tons per acre,
during the winter of 1895-96, the manure being placed fresh on the frozen ground in small
piles of about half a cart load each and spread in the spring. The land was gang-
ploughed shallow in 1897 shortly after harvest to start shed grain and weed seeds
and ploughed again later in the autumn about 8 inches deep, disc-harrowed twice in the
spring of 1598 and harrowed twice with the smoothing harrow before sowing. The seed
was sown at the rate of two bushels per acre and the land was rolled after sowing before -
the grain came up.

Oars—TEsT oF VARIETIES.
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Hazlett’s Seizure ....JAug. 1..; 108 50-55:Stiff.. ... 9-104 i Branching, 89 | 7 Slightly.
:IEJOanette ........... “g 2., 109 38 46/Weak ... 74-8} ol 86 | 16 ; 36 ‘ConsidZmny.
3Brandon ... .|« 3.1 110 50-55/Stiff.. ... 10§- 13 Half sided| 80 | 30 3¢ "
4{Oderbruch........... “ 2. .1 109) 50-57, Weak ... 83-10} w8030 : 375 "

5 Golden Beauty. ... .. July 30..0 106: 48-52:Stiff.. ..... 9-10 Branching| 80 1 20, 35 "
6'Black Mesdag. ...... w o 27,0 104 £0-55{Medium. . 84-10 " 180, 34 ‘ oo
7:Early Golden Prolific.] « 30..| 105| 46-50Weak .... 9-11 w791 .%iﬁhghtl;.

8 Tmproved Ligowo....| «» 27.. 106i 44-48Stiff .. ... C8A-94 .1 78 . 32 ' 34 {Very slightly.
9 Holland .... ....... Aug. 8..0 115 42-46;Stiff.. . .. 8 97(Sided. . .| 78 | 18 36  Badly.
10 Flying Scotchman... . July 30.. 107, 52-56;Weak ... 10-12 {Branching| 78 | 18 . 38} Considerably.
11{Ruseell .. .. .......... {Aug. 3..| 110 5054 ..._;sg--ng H’lfbr'nchi 78 8 37| "
1I3King.ooooeeovennnn. i 4.0 110 50-54Stiff.. .. .. 91-114|Branching| 77 | 23 | 38 "
13/Abundance. ... ......[July 30. ; 107 44-48 Medium..! 9-104 W .j 7626 33% "
14/ Pense .. ..o.ooo.... Aug. 3. 110/ 47-51/Weak ... 84-91(Half sided 76 ' 26 | 34 Badly.
15/Banner. ..., cv.ooenn July 30.. 105 41 48 Stiff.. .. .. 81-9% Branching| 75 © 39 | 353 Slightly.
16{Barly Archangel. ...} » 27..1 104 42-50{ w ..... 8&4)& " [ 75 i 30 . 41} "
17|White Giant. ........ w30 107; 42-4% » ... 81-10 N ] | 10 | 35; "
18/Master. . .. ........JAug. 4..] 111! 54-58] « ..... 81-10 |Half sided| 75 i-+++1 39 Considerably.
19! American Triumph...|July 28 .} 104' 41-48| » ..... 9-10 |Branching| 74 | 4 ! 34 . “
20/Columbus  .......... v 27,00 108 42-46] w ..... 84-10 " .| 73 1 28 | 35 :Very slightly.
21|Newmarket .. ...... w27, 1103 54-58) W ..... 8-9 " .73 ‘ 18 ' 39 Slightly,
o2l Wallis. ... oo w291 106! 3&:9 w o 82- " .I;gizg 381 f

Thousand Dollar. . ... w27, 104 490 W ... - “ . | i .
2Z'1White Schonen ..... | « 27 .1 103 42-47| « .... |85-10 " ! 72012 33
25|Mortgage Lifter. .| » 27,1103 50-54'Weak ....[10-12 1 v 172 /12 39 Considerably.
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OATs—TEsT oF VaARIETIES—Concluded.
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2% Early Gothland . .. Aug. 2.. 110 50-54 Medium.. 85 ‘H ‘Half sided: 112
27 Milford ............. v 4. 12 50-56) ... .... fo'11 w7126
28(-01den Giant........ [ 8 . 1161 40-44 Stiff.. ... ; 8-9 Slded 20 |
JKendnl . 4..7 112 42.53,. | 70} Half bldedi 1 20
30 Mennonite ...... ... Jul) 30... 106! 3(‘ 39 Weak . | 7 8 Branchmg) 70 { 20
31 Bavarian.. . ...... Aug. 5.0 113 4044 . L 7 | 20
2 Karly Blossora. .. .. 1. 108 50-54;Stiff.. .. .1 7 " Half s1ded 70 120
P S I CTaly 300 106 40-48, . . SO0 70 1 10 | .sci Badly.
34O0live.......... ... fow 300 1060 5O-541 o i 8-9] . 68 | 8|37 ‘Considerubly.
35Miller .............. Cw 300, 106 46-500 . Branching, 43 1 30 | 38 Slightly.
36/Coulommiers. . ...... Aug. 8 . 116 50-54' Weak . " .1 6B | 30 | 355 Badly
37Buckbee’s Hlinois. ... July 29.. 105 10 44IStiff.. A . 64l 8| 353Slightly.
38 Lincoln. ... ......... July 28.. 104 40-44{Stiff . 3 Branching! 63 ; 28 | 85 ISlightly.
39,Improved American..’ «  28..¢ 1041 40-47] ~ ... .. 8] " .63 18] 345w
40! American BEauty o 2800104 40-44) 4 ... 1 " 16318 |32 "
41jDoncaster Prize.. cAug. 40,110 36-41) w0 ... 7-8] " .1 63 | 18 | 363|Badly.
42 Farly Maine......... 'July 30..: 106 50 54| . ... 8] v .1 6282 37 ISlightly.
43)Victoria Prize. . ... | »  27..1 103, 50-54 \Iedmm .1 85-9% " L6222 434 Considembly.
44| Winter Gray .. w2700 103, 40-48\Weak ...“.)j~10 “ . 62122140
45|California Prol. Blk...|Aug. 2. 109; 43-48 Stiff ... ..." 7-8}Sided. . ... 62|22} 36 Sllghtly
46,Bonanza ... ... .... July 27..0 103] 42-46 Weak .../ 9-10 iBranchmg} 61 | 16 | 404/Considerably.
47|White Russian. ..... w300 106, 40-46iStiff.. .... 9-10 | 1 6L, 61 36 iSlightly.
48/Golden Tartarian....lAug. 3..: 110! 44-48] ... \82 10 Sldt’d 61 G| 33 "
49/Scottish Chief.... ...1July 27..: 103/ 41-500Weak ... ' 9-10 anehmg 60 | 20 42}iConsiderably.
80/ Holstein Prolifie. ....[ » 2‘)‘ 105; 38-42|Stiff.. .... ' 89 " .i 60 1 10 | 35 Slightly.
51 Twyported Ivish., .. .| « 27, -1 103, 42-48/Weak . ., 8-10 " 160 .. .. 40 i{Considerably.
52/ Early Dawson. cefom 27,0102 36-40!... ... ... L O8-8 ... 160 | ..
53|Wide Awake.... .... July 28..! 105 40-46{Stiff.. .. .. 759 |Branchingi 58 | 28 35 Slightly.
54| ream Egyptian..... " 27“5 103 40-48: » ... 9-93Half sided} 57 : 32 | 42 |
55/Poland. ............. v 27.. 103 42-48{Weak . .. SfQi Branching| 57 | 22 :{
56|White Wonder. .... ' »  27..0 103 40-44 .184-10 " D531 8 424 Conmderably
57|Siberian O. A. C..... v 28... 104 10- 46[Mednum 9 152 122 1 35 iSlightly.
58 Black Beauty W 20,0104 36-40Weak....| 8-930 . .bBL. 6[36] .
59 Cromwell... ... ... 30, 107 48-52iStiff.. . ...{ 9-11"|Half sided! 50 { 20 | 40 "
60 Rosedale ....... .... w30, 10‘!\ 48-50) w ..., | 810 " .1 50 ; 10 | 40 "
61 Welcome....... ... [ w 27.. 104 4932 Weak ... [94-11 |Branching! 50 i-...| 434 Considerably.
62i Bayonet. ... ... .... Cw 30) 105! 40-46/Stiff.. ... . 10-11 " . 48 | 28 | 384/Slightly.
63 Victoria............ cowo 30..0 1050 40-44) ... |93-104 " .47 112133 "
641 Prize Cluster. ... . .1 w27, 104) 48-42] W ..., 103-12 w147 2142 "
65Medal.... .... ...... (v 30,1 106, 40-46Weak ....[9-104 (Half sided; 47 | 2 | 36}/Considerably.
66 RenmesPnzeWhlte o 27..0 103, 50-D4] ...{10-11 |Branching! 46 | 36 | 39 "
67|Abyssinia..... ... 20,4 100| 37-43/Stiff.. ...| 8-93 |Half sided| 46 | 26 | 3Y Slightly,
68/ Prol. Blk. Tartarian. . »Aug 2,.] 109f 40-45) w ..., 6-7 |Sided. . | 43 | 28 | 36} "
69/Danish Island. .. " 1..7 100! ‘%2-3RlWeakA.,. 8-9 [Brauching| 42 | 12 | 36 "
! i I I

FIELD CROPS OF OATS,

Fifteen varieties of oats have been further tested in field crops, covering 624 acres
in all. The area occupied by each variety and the crops obtained from each sort are
given below in the order of their yield. The soil of these fields varied much in quality,
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which has materially affected the crops. The Abundance, Wallis, and Siberian which
are among the best yielding varieties here stand low in the list on account of the poor
quality of the soil on which they were grown.

- !

Number Yield Weight

Name of Variety. of per per
Acres. Acre, Bushel.

iBush. Lbs, s,

American Beauty ... 5 82 11 364
Banner 4 ) | 35
Mennonite e 3 €4 33 34
Joanette ... ... L. L o e e 1 63 18 37
Improved Ligowo.... ... .. 1 62 27 1 38
" L S 6, 62 10 | 33§
Golden Beauty. . .. ....... ....... ... e ‘» 5 D 3] 1 3
White Schonen. . ... .. o0 i e e : 3¢ 5% 36
Wallis . . . L &5 2l 3
Siberian O, A G R 37
" e 1 11 38 22 I 37
Bavarian .. .o... ... . oo e e e 2} 5 12 i 36
Abundance . . . Lo o0 o0 L o e e e #1056 18 36}
Golden Giant .. .. . e L 10 1 54 91 351
Colambus.. ..... ....... . ... : 3 1 51 1 34
Farlv Gothland 5o 4T 97 30

American Beauty.—5 acres. The soil was a sandy loam of fair quality, a part of
it peaty. The previous crop was hay. The land received an application during the
winter of about 10 tons of barn-yard manure per acre which was distributed fresh from
the barn-yard on the frozen ground in small piles of about one-third of a cart load each,
and spread in the spring. It was then ploughed under with the sod about six inches
deep and harrowed with the smoothing harrow before sowing. Sown 20th April ; 2
bushels per acre ; came up 2nd May, and was ripe 29th July. The time to mature was
100 days. Yield per acre, 82 bushels 11 pounds; weight per bushel, 363 pounds.
Length of head, 9 to 10 inches, branching ; length of straw, 40 to 48 inches. Made a
strong even growth ; all standing well. There was no smut, but the leaves were slightly
rusted.

Banner.—4 acres. The soil was a heavy sandy loam of good quality, more or less
nmixed with clay. The previous crop was roots. The land was manured in the spring
of 1893 with about 18 tons of barn-yard manure per acre. No fertilizer has been
applied since. It was ploughed in the spring of 1898 about 6 inches deep, and harrowed
twice with the smoothing harrow before sowing. Sown 18th April; 2 bushels per acre ;
came up 30th April, and was ripe 27th July. The time to mature was 100 days.
Yield per acre, 77 bushels 31 pounds ; weight per bushel, 35 pounds. Length of head,
8 to 10 inches, branching ; length of straw, 42 to 48 inches. Growth strong and even ;
all standing well. There was no smut, and the leaves were very slightly rusted.

Mennonite. —3 acres.  Soil a light sandy loam of rather poor quality. This land
was manured in 1894 with about 18 tons of barn-yard manure per acre. No fertilizer
has been applied since. The previous crop was hay. The land was ploughed in the
autumn of 1897 about 8 inches deep and cultivated once the following spring, and
harrowed once with the smoothing harrow before sowing. Sown 15th April ; 14 bushels
per acre : came up 28th April, and was ripe 25th July. The time to mature was 101
days. Yield per acre, 64 bushels 33 pounds ; weight per bushel, 34 pounds. Length
of head, 7 to 9 inches branching ; length of straw, 40 to 46 inches. Growth strong and
even ; all standing well. There was no smlét, and the leaves were very slightly rusted.
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Joanetie.—1% acres. The soil was part peaty, and part sandy loam. The land was
manured in the spring of 1897 with about 12 tons of barn-yard manure per acre. It
was ploughed late in the autumn of 1897 about 8 inches deep, and in the following
spring it was disc-harrowed once and harrowed twice with the smoothing harrow before
sowing. The previous crop was oats cut green for feeding. Sown 21st April ; 1%
bushels per acre ; came up 3rd May, and was ripe 1st August. The time to mature was
102 days. Yield per acre, 63 bushels 18 pounds ; weight per bushel, 37 pounds. Length
of head, 7 to 9 inches, branching ; length of straw, 34 to 38 inches. Growth medium
and even ; all standing well. There was no smut, but the leaves were slightly rusted.

Improved Ligowo.—14 acres. Soil a sandy loam of fair quality which received a
dressing of barn-yard manure in the spring of 1896 of about 12 tons per acre. No fer-
tilizer has been applied since. The previous crop was wheat. The land was ploughed
in the autumn of 1897 about 8 irches deep, and in the following spring disc-harrowed
twice and hurrowed twice with the smoothing harrow before sowing. Sown 27th April;
14 bushels per acre ; came up Tth May, and was ripe 29th July. The time to mature
was 93 days. Yield per acre, 62 bushels 27 pounds ; weight per bushel 38} pounds.
Length of head, 7 to 9 inches, branching ; length of straw, 38 to 44 inches. Made a
strong and even growth ; all standing well. There was no smut, but the leaves were
very slightly rusted.

Iimproved Ligowo.—6% acres. Soil a light sandy loam of good quality. This land
was manured in the autumn of 1897 with about 10 tons of barn-yard manure per acre.
The previous crop was partly corn and part potatoes. It was ploughed in the autumn
of 1897 about 6 inches deep, and the following spring it was disc-harrowed once, and
barrowed twice with the smoothing harrow before sowing. Sown 12th April; 13
bushels per acre; came up 26th April, and was ripe 25th July. The time to mature
was 104 days. The yield per acre was 62 bushels 10 lbs. ; weight per bushel, 38}
pounds. Length of head, 7 to 9 inches, branching ; length of straw, 42 to 46 inches.
Made a strong and even growth ; all standing well. There was no smut, and the leaves
were very slightly rusted.

Golden Beauty.—b acres. Soil a sandy loam of fair quality, a part of it peaty. The
previous crop was hay. The land received an application of barn-yard manure of about
10 tons per acre, distributed fresh from the barn yard in small piles of about one-third
of a cart load each, during the winter of 1897-98, which was spread in the spring, and
ploughed under with the sod about 6 inches deep, and harrowed twice with the smoothing
harrow before sowing. Sown 20th April ; 2 bushels per acre ; came up 2nd May, and was
ripe 20th July. The time to mature was 100 days. Yield per acre, 62 bushels 31 pounds ;
weight per bushel, 36 pounds. Length of head, 9 to 10 inches, branching; length of
straw, 42 to 48 inches, made a strong and even growth ; all standing well. There was
no smut, but the leaves were slightly rusted.

White Schonen.—34 acres. Soil a sandy loam of fair quality, which was manured in
the spring of 1898, with about 12 tons of barn-yard manure per acre. The previous crop
washay. The manure was ploughed under soon after spreading about 6 inches deep, and
the land was harrowed twice with the smoothing harrow before sowing. Sown 30th
April ; 13 bushels per acre ; came up 8th May, and was ripe 5th August. The time to
mature was 98 days. Yield per acre, 57 bushels 26 pounds; weight per bushel, 36
pounds. Length of head, 8 to 9 inches, branching ; length of straw, 38 to 43 inches.
Made a strong and even growth ; all standing well. There was no smut, but the leaves
were very slightly rusted.

Wallis. —4 acres. Soil a sandy loan, rather light but of fair quality, which receiveda
coating of barn-yard manure of about 12 tons per acre in the spring of 1895. Nomanure
or other fertilizer has been applied since, except a good crop of ‘green clover, which was sown
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with the previous crop and ploughed under in the autumn of 1897. The previous crop
was barley. The ploughing in the autumn was about 8 inches deep, and in the spring
of 1898 the land was disc-harrowed once and harrowed twice with the smoothing
harrow before sowing. Sown 19th April, 2 bushels per acre; came up 30th April,
and was ripe 28th July. The time to mature was 100 days, and the yield per acre was
37 bushels 2 pounds ; weight per bushel, 361 pounds. Length of head, 9 to 10 inches,
branching ; length of straw, 42 to 48 inches. Growth strong and even, and all standing
well. There was no smut, but the leaves were very slightly rusted.

Stberian 0.4.C.—34 acres. Soil asandy loam; rather light but of fair quality, which
received a coating of barn-yard manure of about 12 tons per acre in the spring of 1895.
No manure or other fertilizer has been applied since, except a good crop of clover.
Clover seed in the proportion of 10 lbs. per acre, was sown with the previous crop of barley
and ploughed under in the autumn of 1897. The autumn ploughing was about 8 inches
deep. In the spring it was disc-harrowed once, and harrowed twice with the smoothing
harrow before sowing. Sown 19th April ; 1§ bushels per acre ; came up 30th April, and
was ripe 29th July. The time to mature was 101 days. Yield per acre; 57 bushels :
weight per bushel, 37 pounds. Length of head, 9 to 10 inches, branching ; length of
straw, 42 to 48 inches. Made a strong even growth ;a few spots lodged. There was
no smut, but the leaves were very slightly rusted.

Siberian 0.4.C.—1% acres. Thisalso was adjoining the 3} acres, and the character
of the land was the same. It received a similar application of manure in 1895, and
also a dressing of barn-yard manure of about 12 tons per acre in the spring of 1897,
In the spring of 1898 it received an application of unleached wood ashes, of about 100
bushels per acre. The previous crop was sunflowers. The land was ploughed in the autumn
of 1897 about 8 inches deep, and in the following spring it was disc-harrowed once, and
harrowed twice with the smoothing harrow before sowing. Sown 19th April ; 1§ bushels
per acre ; came up 30th April, and was ripe 29th July. The time to mature was 101
days. The yield per acre was 38 bushels 32 pounds; weight per bushel, 37 pounds;
length of head, 8 to 9 inches, branching ; length of straw, 38 to 42 inches. Made a
medium and even growth ; all standing well. There was no smut, but the leaves were
very slightly rusted.

Bavarian.—2} acres. Soil a sandy loam, rather light but of fair quality, which
received a dressing of barn-yard manure of about 12 tons per acre in the spring of 1895,
No manure or other fertilizer has been applied since, excepting a good crop of green clover
which was sown with the previous crop of barley in the spring of 1897, 10 lbs. of
Mammoth Red clover seed being used per acre. This produced a thick mat of green
growth which was ploughed under in the autumn about 8 inches deep. In the spring
of 1898 the land was disc-harrowed once, and harrowed twice with the smoothing harrow
before sowing. Sown 20th April ; 2 busbels peracre ; came up 30th April, and was ripe
28th July. The time to mature was 99 days. The yield per acre was 56 bushels 12
pounds ; weight per bushel, 36 pounds. Length of head, 9 to 10 inches ; length of straw,
42 to 48 inches. Growth strong and even ; all standing well. There was no smut, but
the leaves were very slightly rusted.

Abundance.—4% acres. The soil was part peaty and part sandy loam. The land
was manured in the spring of 1897 with about 12 tons of barn-yard manure per acre.
It was ploughed late in the autumn of 1897 about 8 inches deep, and in the following
spring it was disc-harrowed once and harrowed twice with the smoothing harrow before
sowing. Sown 22nd April ; 1§ bushels per acre ; came up 3rd May ; and was ripe 28th
July. The time to mature was 97 days. Yield per acre, 55 bushels 18 pounds ; weight
per bushel, 36} pounds. Length of head, 7 to 9 inches, branching ; length of straw,
38 to 44 inches. Growth medium and even ; all standing well. There was no sasut,
but the leaves were very slightly rusted.
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Golden Giant.—10 acres. Soil a light sandy loam of rather poor quality. The land
was manured in 1895 with about 12 tons of barn-yard manure per acre. The previous
crop was oats. It was ploughed very shallow Sept. Ist, 1897, and subsequently culti-
vated at short intervals as the land was rather weedy, so as to keep down all growth until
late in the autumn. In the following spring it was cultivated twice with a large culti-
vator which stirred the soil nearly six inches deep, and harrowed twice with the smooth-
ing harrow before sowing. Sown 14th April ; 1§ bushels per acre ; came up 28th April,
and was ripe 2nd August. The time to mature was 110 days. The yield per acre was
54 bushels 21 pounds ; weight per bushel 351 pounds. Length of head, 9 to 10 inches :
sided ; length of straw, 42 to 48 inches. Made a strong and even growth ; all standing
well.  There was no smut, and the leaves were very slightly rusted.

Colwmbus.—3 acres. This variety was sown adjoining the Golden Giant, and the
quality of the soil and the preparation and treatment of the land was the same. Sown
14th April; 13 bushels per acre; came up 28th April, and was ripe 25th July. The
time to mature was 102 days. Yield per acre, 51 bushels 19 pounds; weight per bushel,
34 pounds. Length of head, 8 to 9 inches, branching ; length of straw, 38 to 42 inches.
Made a medium growth ; all standing well. There was no smut, and the leaves were

very slightly rusted.

Eurly Gothland.—5 acres. The soil was a sandy loam of fair quality which received
a dressing of barn-yard manure in the spring of 1896 of about 12 tons per acre. No
fertilizer has been applied since. The previous crop was wheat. The land was ploughed
in the autumn of 1897 about 8 inches deep, and disc-harrowed twice in the following
spring and harrowed twice with the smoothing harrow before sowing. Sown 27th April ;
14 bushels per acre; came up 7th May, and was ripe 29th July. The time to mature
was 93 days. Yield per acre, 47 bushels 27 pounds; weight per bushel, 39 pounds.
Length of head, 8 to 10 inches ; half sided. Length of straw, 38 to 46 inches. Made
a strong and even growth : all standing well. There was no smut, but the leaves were
very slightly rusted.

EXPERIMENTS WITH BARLEY.

During 1898 experiments have been conducted with fifty varieties of barley, of
which twenty-two were two-rowed sorts, and twenty-eight six-rowed. These were all
sown in plots of f;th acre each. The previous crop was wheat. The land selected for
the barley plots was adjoining that used for the test of varieties of oats. The soil
was similar and the preparation and treatment of the land the same. These plots were
all sown from the 16th to the 18th of April, at the rate of 2 bushels per acre for the
two-rowed sorts and 1§ bushels per acre for the six-rowed.
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Two-rRoWwED BARLEY—TEST oF VARIETIES.
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Name of Variety. o 52 : L RE Rusted.
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ing. 22 ’ =
Tnches. | : Inches. Bush. Lbs.|Lbs :
1 Beaver............... July 28 101 40- 43 {Weak ..., "33—4) D 20 .)1 Shghclv
2Jarvis.. ... .. ... W 280101 50—55 50 4 “
3 Danish Chevalier. .. .. oo 281101 4347 0 5”3 "
4 Canadian Thorpe. . .. w28 103 40 -45 47 14 52 "
5 Dunbham . . ... ... v 26] 103 4048 @6 2 52 )
6 Leslie........ e w260 1030 41—46 ;-‘ 45 40 52§ "
7 Prize Prolific.... ... W 280101 32 381 43 16 49
8 Bolton.... ......... w25 98! 39- 47 43 6 ) K| "
9 Clifford.............. v 260 99 42--48 41 32 ) !'
10 Vietor. ... ........ w25, 08 42--44 | 39 R 513 “
11 Kinver Chevalier. ... « 28] 101 36—39 38 16 51 "
12 Thanet .. ... .. .. . 280101 36--38 ! 3B 6 494 .
13 Nepean . ............ v 260 99 40—45 3 34 33 .
14 French Chevalier.. ... « 28 101' 30- 38 | 3642 ;51 iConsiderably.
15 Newton ............. w28 108 30-37 3632 | 50 Slightly.
16 Fulton ..... ... ..., w27 100 44--48 35 40 51 .
17 Logan. ... ... ... w27 100 40--47 3020 .51
18 Harvey.. .. R w27 100 40---43 . 33 46 81 .
19 Sidney .... ... ... « 25 984 44-- 48 33 36 52, '
20 Pacer........ .... w26 101 40—44 o 3 6 )2} "
21 Kirby........ ...... w27 100 30--38 ) 31 10 494 .«
22 Gordon . ........ w27 100 46--48 S M 16 07 .
23 Monek .......... ... w28 103 44 46 27 34 51 .
24 Rigid........ .. ... Sow 260 99 40--43 ¢ 26 32 504 .

FieLp Crop oF Two-ROWED BarLuy.

Canadian Thorpe.—4} acres. Soil a sandy loam of fair quality. The land was
manured in 1895 with about 12 tons of barn- yard manure per acre. No fertilizer has
been applied since. The previous crop was oats. The land was ploughed late in the
autumn of 1897 about 8 inches deep, and disc-harrowed the following spring and har-
rowed twice with the smoothing harrow before sowing. Sown 14th April ; 2 bushels
per acre ; came up 26th April, and was ripe 23rd July. The time to mature was 100
days. Yield per acre, 32 bushels 6 pounds ; weight per bushel, 511 pounds. Length of
head, 3 to 3} inches; length of straw, 38 to 44 inches ; ; growth medium ; all standing
well. There was no smut or rust.

[89)
[89]
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S1x-ROWED BARLEY—TEST oF VARIETIES.

1 ﬁ ‘.E‘ . H
®.z % .
L l)afte 2 5 Length: Character] Length  Yield J2
= | Name of Variety. R"))e S =% of - of 0 per  £E Rusted.
E i;:"“ s Straw. - Straw.  Head.  Acre. T&:
- g 7 ‘=
—_————— ___——-;-————-— b m—— —_ e e | e e ——
. !
" Tnches. Inches. Bush. Ll)s.'Lbs‘
i : !
1 Odessa ........ ... July 22 97, 44—48 Medinm. .. 24—--3F 58 16 ' 50 Slightly.
2 iPioneer .. 26 101 40--47 Stiff . . of-3l 57 4 50
3 ‘Mensury ...... ... 25 1000 42—50 . ... 3 —4 DD . 46 "
4 ‘Royal. ............ " 220 07 34—40 Weak ... 2434 a2 34 50} W
5 [Manstield.......... : " 25 100 39--46 Stiff . .. 5 51 32 | 48 None.
6 |Blue Barley ....... It 28 103, 32—-36 ¢+ ... 50 6 - 47 ‘Considerably.
7 Yale ..... ....... 0w 25 190 40—50 iMedium. . 49 28 0 Slightly.
8 iEmpire .. ... w25 1000 40--46 . L. 49 28 504 .
9 lArgyle............. " 20 9 4249 Stiff. ... : # 8 49 "
10 Stella.,.... ...... w25 100 40—46 'Weak ... .| 7 1 51 "
11 .Oderbruch.. ... .... " 21 96 4146 -Stiff .., . . 6 42 52 "
12 Phenix.... ... " 21 96; 41—48 Medium.. 2 4 49 "
13 ‘Surprise.... .. ... w25 100 40- 44 Stif . 2 44 38 505 o
14 Clande, ..... ..., .. " 27102 35 40 ‘Weak ... 3 - 44 B 7 "
15 Nugent...... ... " 25 100 40--46 Stiff. . . 23 41 22 50 "
16 Rennie’s Improved. » 16 91 40 46 Medium.. 2§--3} H 12 4 "
17 ‘Summit.. .... ... w250 100 42--46 Stiff. . 231 40 20 52} o«
18 Albert. .. .. ... T 25100 36 44 0 L. 34 40 20 {51)
19 Common .... .... o 2601010 43 48 0w L 3 —341 40 20 | 49 None.
20 Trooper...... . ... " 220 973843 0w L 240--31 3R 36 | iHlighbly.
21 Success...... ..... " 1T 87 40-44 Weak ... 27211 37 24 | 464 o
22 'Petschora . ....... © 2196 do—44 Medimm.  23--310 37 24 | 45L .
23 Garfield.. ... ..+ 26 99 36-40 oo 3 -8b 37 14 T mb
24 Vanguard.... .. ...« 16 917 36-39 Stiff ... 208 36 32 |50 .
25 Excelsior ... S 21 96 4048 Medium. . 21 3L 36 2 464, o
“6 Brome......... ... " 26 99, 40--43 Weak .. . 20— 35 E500 .
27 |Baxter . .. ..., w220 97 4144 Stiff L ... 2] 35 18 “
B 2 33 16 46 "

9% iChampion... ... .. » 21 96 40 48 .

FieLp Crops oF Six-ROWED BARLEY.

Royal.—7} acres. Soil a sandy loam of fair quality, with patches of heavier soil
which were partly clay. This land received a dressing of about 15 tons of barn-yard
manure per acre in the spring of 1897. No fertilizer has been applied since. The
previous crop was corn. The land was ploughed late in the autumn about 8 inches
deep and disc-harrowed twice the following spring, and harrowed twice with the smooth-
ing harrow before sowing. Sown 15th April ; 13 bushels per acre ; came up 27th
April, and was ripe 13th July. The time to mature was 89 days. Yield per acre, 40
bushels 6 pounds ; weight per bushel, 51 pounds. Length of head, 2% to 3% inches ;
length of straw, 36 to 42 inches. Growth medium and even ; all standing well. There
was some smut, but no rast.

Mensury.—4 acres. Soil partly clay loam, partly sandy loam and part peaty.
This land was manured in the spring of 1896, with about 12 tons of barn-yard manure
per acre. In the spring of 1898 a thick mat of clover was ploughed under. The previ-
ous crop was oats, with which the clover was sown at the rate of 10 pounds of seed per
acre. In the spring of 1898 it was ploughed about six inches deep, then disc-harrowed
and harrowed twice with the smoothing harrow before sowing. Sown 23rd April ; 13
bushels per acre ; came up 3rd May, and was ripe 20th July. The time to mature
was 88 days. Yield per acre, 46 bushels 41 pounds ; weight per bushel, 45} pounds.
Length of head, 3 to 3% inches ; length of straw, 38 to 42 inches. Growth strong
and even ; all standing well.  There was no smut or rust.
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Oderbruch.—4 acres. This and the three following plots were adjoining that of
Mensury, the soil was similar and the preparation and treatment of the land the same.
Sown 23rd April ; 1§ bushels per acre; came up 10th May and was ripe 20th July.
The time to mature was 88 days. Yield per acre, 44 bushels 30 pounds; weight per
bushel, 49 pounds. Length of head, 3 to 3} inches; length of straw, 36 to 40 inches.
srowth medium to strong: standing fairly weli. There was no smut and no rust.

Sucecess.—2 acres. Sown 23rd April; 1§ bushels per acre ; came up 4th May, and
was ripe 16th July. The time to mature was 84 days. Yield per acre, 39 bushels 13
pounds ; weight per bushel, 45 pounds. Length of head, 24 to 3 inches ; beardless :
length of straw, 36 to 40 inches. Growth medium and even, standing fairly well.
There was no smut or rust.

Champion.—2 acres. Sown 23rd April, 1§ bushels per acre ; came up 4th May, and
was ripe 18th July. The time to mature was 86 days. Yield per acre, 41 bushels 18
pounds ; weight per bushel 43 pounds. Length of head, 3} to 3} inches; beardless ;
length of straw, 38 to 44 inches, Growth medium and even ; all standing well. There
was no smut or rust.

T'rooper.—2 acres. Sown 23rd April ; 1§ bushels per acre ; came up 4th May ; and
was ripe 22nd July. The time to mature was 90 days. Yield per acre, 40 bushels 13
pounds ; weight per bushel, 49 pounds. Length of head, 2% to 2§ inches ; length of
straw, 32 to 36 inches. Growth medium and even ; all standing well. There was some
smut but no rust.

EXPERIMENTS WITH FALL WHEAT.

‘Twenty-four varieties of fall wheat have been under trial during the past season,
most of them in plots of g th of an acre each. They were all sown on the 7th of
September, 1897, and harvested from the 14th to the 26th of July, 1898. The soil was
a sandy loam of medium quality which received a dressing of barn-yard manure of about
12 tons to the acre during the winter of 1895-96. This was placed on the frozen land
fresh from the barn-yard in small heaps of about half a cart load each and spread and
ploughed under in the spring. No manure or other fertilizer has been applied since.
The previous crop was pease. The land was gang-ploughed shallow shortly after
harvest in 1897 to start shed grain and weed seeds, and ploughed again in September
about 8 inches deep and harrowed with the smoothing harrow before sowing. The
growth of all the plots was strong and even but three or four of the varieties which
gave the smallest crops were more or less winter killed. Most of the grain harvested
was unusually fine and plump.
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FaLr WHEAT—TEST oF V ARIETIES.

Length Length Kind " Yield Weight

Name of Variety. of o . of per per Rusted.
Straw, Head. Head. Acre. Bushel.
Inches. Inches. ! \ Z % Lbs
i = -
1 Imperial Amber..... . B0todt 3 to4 !Bearded. ... 52 624 'Very slightly.
Poole... .. .... ...... B0 to 5> 34 to 4 Beardless... 50 10 611 ‘Slightly.

3 Russian Amber. ...... 40 to 46 , 31 to 4 Bearded... ; 48 30 62} :Very slightly.
4 Velvet Chaff........... i 46 tc 50 | 3% to 43 W 4720 62 'Sligztly.

5 Egyptian Amber.. .... 46 to 52 - 3 to 3} WL 42020 63, Very slightly.

6 Bommell or Landreth,.. 46 to 50 @ 3 to 3} |Beardless.... 41 C 53] "

7 Dawson’s Golden Chaff.! 46 to 50 & 3 to 3} " PRI §| 61 "

8 Standard. .. .. ....." 46 to 52 3 to4 “ ©39 40 623 "

9 Red Velvet Chaff...... 40 to 48 | 4 to 4} " 39 40 611  Slightly.

10 Golden Cross. ......... " 42 t0 48 | 3 to 3] |Bearded....; 38 61 . w
11 Long Berry Red.... ... | 42to 49 35 to 4 w0 35 40 613 Considerably.
12 Eatly Ripe... .. .....; 40 to 47 3 to 3} oo 34020 61} Slightly.
13 Early Genesee Giant...| 40 to 46 @ 2} to 3 "o 33 40 62 “
14 Jones’ Winter Fife..... i 46to50 + 3L to4 |Beardless...; 33 20 . 62 "
15 Tasmania Red .... .... 41 to 46 3 to 34 |Bearded.... 33 20 62 "

16 Reliable.. .......... .. 40to48 | 3% to 4 WL 33020 614 "

17 Egyptian..... . .. 40todd | 3htod | . ... 32 40 63 "
18 Budapesth.. ...... .... #2to48 | 3 to4 w32 30 63 ‘ "
19 Prideof Illinois. .... .. 42to 50 @ 3 to 3%, |Beardless...| 30 ; 623 Very slightly.
20 Early Red Clawson.... 48 to 51 ° 3} to 4 w2 © 603 Slightly.
2] Surprise. ... ........ 4tod48 | 3 tod M i 20 20 61 ‘ "
22 Siberian..... ......... 40to44 | 3 to 3 " {19 40 0 61 ‘Considerably.
23 American Bronze. .. ... 44to48 | 3% to4 " L 19 605  Slightly.
24 Bulgarian.............. 42 to 48 | 3 to 34 |Bearded... 16 60 "

.
.

EXPERIMENTS WITH SPRING WHEAT.

Experiments have been conducted during the past season with sixty-five varieties
of spring wheat, all grown in plots of ;};th of an acre each. The soil was a sandy loam
of mediumn quality, which received a dressing of barn-yard manure of about 12 tons to
‘the acre during the winter of 1895-96. This was placed on the frozen land fresh from
the barn-yard, in small heaps of about half a cart load each and spread and ploughed
under in the spring. No manure or other fertilizer has been applied since. The previous
crop was pease. The land was gang-ploughed shallow shortly after harvest in 1897 to
gtart shed grain and weed seeds, and ploughed again late in the autumn about 8 inches
deep. In the spring 6f 1898 it was disc-harrowed twice, and harrowed with the smooth-
ing harrow twice before sowing. The seed was sown from the 20th to the 22nd of
April at the rate of 13 bushels per acre and the land was rolled before the grain came up.
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A
X
Nanwe of Variety. b
&
%
a
1 Laurel......... ..... Aug. 2
2 Plumper............. July 29‘
3 Rio Grande......... Aug. 2!
4 Emporium. ......... "
5 Wellman’s Fife. .... " Y
4 Blair............ ... " 1
7 Preston ... ... .. .. July 29
S Colorado x
Y (yo08e..... ... ...
10 Fraser...............
11 Rideau
12 Beaudry............. " .!S)
13 Vernon .......... .... 1Aug. 1
14 RedFern....... ....0 » 2
15 BlackSea............ T ¥
16 Stanley .. ......... .] « 1
17 Percy......... ...... iJuly 29
18 Campheli..... ... | v 29
19 Dion’s... .. e e ‘Aug. 2
20 Weldon .............. w2
21 Crawford .......... ... " 1.
2 Ebert........... .... July 29
3 Pringle’s f‘hmnplam 4w 30
24 Clyde.. .... . |Aug. 2
25 Countess ... ... .. e b
26 B; ) 2 T toon 1
27 " 2!
2
29 Cassel . 6
30 Cartier. 27!
31 Huron 2
32 Prog 1
33 Wh!teChaﬁ Campbeil’s; 1
34 Harold ........ ... WJuly 26
35 Karly Riga.......... jomo 26
36 Golden Drop. . Aug. 2
37 Captor............... Lo 1
38 Hunganan B T
39 Norval.. ...... ... " 2
40 Crown........... ... w2
41 Gehum ...... ... July 27
42 Hastings .... ... ... Aug. 2
43 Roumanian .......... Cow 8
44 Chester ..... ........ e 1
45 Herisson Bearded. .. . . " &
46 White Fife, ...... .. » 4
47 White Conmnell........ " 3
48 Red Fife ............ s 8
49 Allan........ ....... w2
50 Blenheim ....... ... " 5
31 Mason. ... ........ " L
52 Dawn................ " 6
53 Advance............ - 1
54 Dufferin......... .... e 4
556 Ladoga .............. " 1
56 Bishop " 4
57 Alpha n 3
58 Old Red River.. .... " 4
59 Bssex........... JUU 6
60 Admiral.......... ... " 3
61 Beauty . .. ........ w b
62 White Russtan.. . ..« 4
63 Dawson........ .... " ;
4

64 Pride of Baropn. e
65 Angus. e

«

i
I
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SPrRING WHEAT—TEST OF VARIETIES.

ﬁ, R A,H..,.-..«__,,_ﬂ__,f,w I

= LS

Sy -

B Len?th Lcngth Kind Yield | £2 | 1
=3B [s) of of per | <™ | Rusted.
'5_:3 | Straw. Head. Head. Acre. | g I
. S o i B

In. In Bush. Lbs. Lbs. |
102143 49 4} Beardless... 32 30 613 Slightly.
100 | 36—40 ' 314 Bearded.... 31 15 62 | .
104 ; 4448 3144 W 333 063
104 | 46—48 4 - W 062
10(’; i 44--46 ; —5 Beardless. .. 233 % ] g‘z) : “
103 . 40—44 23--34 . .. : 52 1w
100 | 40—43 3 —~—4i Bearded.... 28 50 62 None.
101 | 4146 3r——4$ W % 20 ﬁﬁ ISlightly.
103 1 42—46 - 23—3% : 10 | 64] "
98 | 40—43 ! 2%—32 w ... 28 10| 60 Counsiderably.
101 | 40—48 = 3 --3% |Beardless... 27 20 59 ’Shghtly
99 | 42—46 | 23—3} |Bearded.... 27 20| 634 |V slightly.
101 | 38-46 | 3 —4 w027 10| 62 sng tly
104 | 40—46 | 3 —54 S U &2)5
102 | 4144 3%—4 w2 10
102 | 40—45 | g~~—4i Beardless. .. 26 50 ggi* g'eri slightly,
99 | 44- 48 | 3}—4} W .. 26 40 light
98 | 30—4l ' 3 —4 w0 % 10| 60 Consldembl\.
104 | 40--46  41--5) |Bearded....; 26 40 | 624 |Slightly.
102 | 47—49  23--81 |Beardless...' 26 40 { 060" |Considerably.
103 40,_% ‘ :;,5—4 " 2% 30 té';‘ Slightly.
100 | 34—38 3 -3 w26 {624 "
99 | 3848 31-2% Bearded....' 26 601 "
102 | 4345 :;&4.5 Beardless. ..| 25 4‘3 6(1);; o
102 | 10—44 3 - w2 I N
101 | 38.-40 2 —3% Bearded....! 25 20| 60 !Considerably.
104 | 40--44  33-—44 |Beardless. . 2 20| 61 w
lg'é 3——30 ' fi —3} o 25 605 {Badly.
1 46 3b-- W .. 2 TS
98 ! g— ~2Z 2{ ~I Bearded....” 24 45| 63 iSlightly.
104 | 38—46 | 31— W 2% 10 82 | .
102 | 4044 | 3E-4 Beandlon L 24 61 Co
—43 ' 3}- w ... 23 40 ;
95 | 38—46 : 34—4 |Bearded....' 93 57 ‘meslderabl\.
95 | 38—12 | 33—4 |Beardless.. = 23 59
103 | 40—44 ' 24—3} WL 22 40 %& bh;.'htly
102 | 90—48 314 w22 92 "
104 | 36-- 40 | 2;-43i Bearded....' 22 20 . 63
102 | 42--44 3 -3} " 922 4 61 Coxmdm.bh_
10; ?»—38 3 % " 22 g(l) rSllghtly
9 =39 1 2 9] v 2 5
102 | 38—40 , "%~ Beardless... 22 613 Consnderabh.
108 | 42—52 . 2331 |Bearded..... 22 63 ‘bhghtly
101 | 3739 3i— Beardless. ... 21 50 59 ‘Considerably.
106 | 30—38 ; 2] _3 Bearded.... 21 40 64 Slightly.
106 | 34—38 | 3 —4 |Beardless.... 21 30 60 | "
107 3944 | 3 -3¢ «  ...o21 30 603‘ S
110 | 39—42 | 34— w oo 20, 59%F 0
134 L4143 0 2 31 ST S m "
107 40—43 2133 , 7 21
103 (4044 3 —4 . i 20 45 611; \Consxdemblv.
106 ' 3439 | 31 4 ) 59 Sllghtly
106 4146, 4% Bearded . ... 18 40 61
106 40—43 | 3 w ...l 17 15 60 Conzaldexab]v.
108 3341 3 ol BT 60 ISlightly.
106 32--33 i 3} Beardxess...i 16 40 6240 .
107 38--48 .16 3 60 1
106 40—44 3 -~4 w116 10 60} "
106 40—44 - 3 —4 " b1e 574 "
103 3038 - 3 --3% . " ] 18 20 59" [Considerably.
107 4248, 4 —4%° .15 2 58 Slightly.
104 40-44 ' 33—4) w o 15 S
oSt SR I VI 8‘{* Lo
) ame — " ... "
W05 3-8 -3 . 14 60 'Considerably.
i
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In the foregoing list there are included forty-one of the new cross-bred sorts, which
have been originated at the experimental farms. A list of the names and parentage of
fifteen cross-bred sorts was given in the Annual Report for 1896, page twenty, and a
second list of sixteen more in the Annual Report for 1897, page sixteen. This year
shirty of the thirty-one contained in these two lists have been tried again and the
following eleven new sorts added to the list :—

32. Campbell—Gehun.......... Female with Campbell's White Chaff Male.
33. Weldon—Red Fife....... . “ Hard Red Calcutta... ¢
34. Clyde—Hard Red Calcutta. .. “ Red Fife............ «
35. Byron—Campbell'sWhite Chaft “ Gehun........ e “
36. Benton—Gehun ...... ...... ¢ Campbell’s White Chafft  «
37. Cassel—Hard Red Calcutta. .. “ Red Fife.. ......... «
38. Early Riga—Gehun.......... “ Onega. .. ..... Coeel
39. Norval—Delhi......... ..... “ Manchester,Fall Wheat ¢
40. Hastings—Colorado...... ... “ Gehun.............. ¢
41. Chester—Alpha........ cens « Gehun..... ........ ¢«
42, Allan—Colorado. .... ...... ¢ Gehun..............

Of these results in cross fertilizing one was originated at the Central Experi-
mental Farm by the Director, in 1891, No. 42. Six were the results of the work of
Mr. W. T. Macoun, also at the Central Farm, one was produced in 1890, No. 39, and
five were produced in 1891, Nos. 32, 35, 36, 38 and 40. Four were originated by Dr.
A. P. Saunders in 1892, one, No. 33, at the branch experimental farm at Brandon,
Manitoba, two at the branch farm at Indian Head, N. W.T., Nos. 34 and 37, and one at
the branch farm at Agassiz, No 41.

F1eL.D Crops OF SPRING W HEAT.

Preston.—2 acres. The soil in this plot was a heavy sandy loam of good quality,
more or less mixed with clay. The previous crop was roots. The land was manured in
the spring of 1893 with about 18 tons of barn-yard manure per acre; no fertilizer has
been applied since. The land was ploughed in the spring of 1898, about 6 inches deep,
and harrowed twice with the smoothing harrow before sowing. Sown 18th April; 1}
bushels per acre ; came up 30th April, and was ripe 26th July. The time to mature
was 99 days. Yield per acre, 31 bushels 22 pounds; weight -per bushel, 62 pounds.
Length of head, 31 to 3} inches ; bearded ; length of straw, 38 to 42 inches. Growth
strong and even ; all standing well. There was no smut, and no rust.

Stanley.—-1 acre. Soil a heavy sandy loam of fairly good quality, slightly tending
to clay, which received a dressing of about 15 tons of barn-yard manure per acre, in
the spring of 1897. No fertilizer has been applied since. The previous crop was corn.
The land was ploughed late in the autumn of 1897, about 8 inches deep and disc-har-
rowed twice the following spring, and harrowed twice with the smoothing harrow before
sowing. Sown 16th April; 1} bushels per acre ; came up 27th April, and was ripe
26th July. The time to mature was 89 days. Yield per acre, 18 bushels 29 pounds;
weight per bushel, 624 pounds. Length of head, 23 to 3} inches; beardless; length of
straw, 36 to 40 inches. Growth medium and even ; all standing well. There was no
sSmut or rust.

Dion’s.——1 acre. This and the next four plots referred to were all adjoining the
Stanley ; the soil was similar and the preparation and treatment of the land the same.
Sown 16th April ; 1} bushels per acre; came up 27th ‘April, and was ripe 26th July.
The time to mature was 101 days. Yield per acre, 23 bushels 28 pounds ; weight per
bushel, 61} pounds. Length of head, 3} to 4 inches ; length of straw, 38 to 44 inches.
Growth strong and even ; all standing well. There was no smut and no rust.
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Preston.—2 acres. Sown 16th April ; 1} bushels per acre; came up 28th April,
and was ripe 26th July. - The time to mature was 101 days. Yield per acre, 30 bush-
els 43 pounds: weight per bushel, 62 pounds. Length of head, 3% to 3% inches;
bearded ; length of straw, 38 to 42 inches. Growth strong and even ; all standing
well. There was no smut, and no rust.

Wellman's Fife. —1 acre. Sown 16th April ; 14 bushels per acre ; came up 27th
April, and was ripe 29th July. The time to mature was 104 days. Yield per acre, 25
bushels 6 pounds : weight per bushel, 58 pounds. Length of head, 3} to 4 inches ;
beardless ; length of straw, 38 to 44 inches. Growth strong and even ; all standing well.
There was no smut, and no rust. ‘

Monareh.—1 acve. Sown 16th April ; 1} bushels per acre ; came up 27th April, and
was ripe 29th July. The time to mature was 104 days. Yield per acre, 28 bushels
8 pounds ; weight per bushel, 58} pounds. Length of head, 3 to 3% inches ; beardless ;
length of straw. 36 to 41 inches. Growth strong and even : all standing well. There
was no smut, and no rust.

Percy.—1 acre. Sown 16th April ; 1} bushels per acre ; come up 28th April
and was ripe 23th July. The time to mature was 100 days. Yield per acre, 25 bushels
37} pounds ; weight per bushel, 62 pounds. Length of head, o to 3% inches ; beardless ;
length of straw, 38 to 40 inches. Growth strong and even ; all standing well. There
was no smut, and no rust.

SPRING WHEATS FROM AUSTRALIA.

Nineteen varieties of spring wheat were received from Australia early in the year.
These were all supposed to be freer from rust than other varieties and some of them
were said to be rust proof. As they were received in very small quantities no satis-
factory estimate could be made of the yield per acre. Probably this can be done another
year. The varieties received from this seurce were all beardless. None of them were
entirely free from rust here.

b
Variety. Kown. | Ripe. f Rusted. Kemarks,
|
— | | N
No. 1h, Tweed ... April 27...... ... S lAugust 13 ... L. {Considerably.. . . . Not promising.
w2 oo o 8 Slightly ... ........ ‘Promising.
T P w2 16.... ... .Badly ............ ‘Not promising.
woBU e w27 L0 0 w13 .. ISlightly ... i Fairly promising
w Do w27 L w 8 ... ‘Considerably .. . ‘Not promising,
o Ga el T [T & F ‘Badly ... ... ..... o
w o BLo. A 27 . " 15.... ... " e e e e "
w 7, Felbrig, .. .. 20 " 5., ..., W e "
o 8, llZEl ........ . :.!7. ...... U 3., ) "
o 8 T " 8 ... ... Slightly ...... .... Promising.
v l0a o v 2o oo w13 .00 . Considerably....... Not promising.
w106 L oM S Do Slightly ........ ... Fairly promising.
o 1la, Maiospring.. o 27 ... L. " 15 ... .. Badly ........ ... -Not promising.
o 11b o w2 w1 - "
w 12a, Spring Sure. 20 ... " W he e "
w 126 " oo 2T " 2 2 “
w13, Duff... .. ... T 0. . JS]ight,]y . Promising.
T w20 “ [ R w S
Not prowising.

w1Ba .. e 2 T (A 'Cunsidemb]_\,’.- R

Tt is proposed to give these varieties further trial.
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EXPERIMENTS WITH PEASE.

Sixty-six varieties of pease were included in the trial plots during the past year.
The nine varieties named Harrison’s Glory, Fenton, Alma, King, Kent, Canadian
Beauty, Daniel O’Rourke, Trilby and Prince are not reported on for the following reason.
On the 5th of August, when these were cut and drying in the field, a violent storm of
wind suddenly arose which carried them all to the other end of the field and they were
so mixed that it was impossible to separate them.

The pease were all sown in plots of ;th of an acre each. The soil was a sandy
loam of gocd quality which received a dressing of barn-yard manure about 12 tons per
acre, during the winter of 1895-96. The manure was taken fresh from the barn-yard
and placed on the frozen land in small piles of about half a cart load each to keep it
from fermenting, and spread in the spring. The previous crop was barley. The land
was gang-ploughed shallow, shortly after harvest to start shed grain and weed seeds, and
ploughed later in the autumn about & inches deep. In the spring of 1898 it was disc-
harrowed twice and harrowed twice with the smoothing harrow before sowing. From
2 to 3 bushels per acre were sown, depending on the size of the peas and all were sown
from the 18th to the 20th of April.

PeASE —TEST OF VARIETIES.

= | N
e ]
Date =g {Character! Length | Length | Yield Weight
Name of Variety. of S8 of ! of ! of ‘ K per
Ripening. 5§ | Growth. | Straw. | Pod. | PT AT} Bughel,
A .
T ’ | | | Ty
: i Inches. ‘ Inches. |Bush. Lbs Lbs
; ! i I
1 Arthur ... ...ovennnn AJuly 30,1 102 [Stromg....! 50—062 | 1§—2} 1 46 50 64
2 Elephant Blue..... ...... Aug. 2..! 105 wo.o..r 49-66 2 --3§ 1 45 20 634
3 MAcoun . .ovve i aeaeann " 8... 112 w0 T0—88 ¢ 253 ¢ 40 .. 63;
4 Picton ..., .. cveeieeens W 2.0 105 WL 4153 1828 . 40 L. 631
5 Pride ........... . U aly 2900 100 | W U 8040 0 2 -21 0 40 . 62}
6 PrussianBlue. .......... .. Aug. 2. 106 WLt BO—T78 2 —923 40 .. 64
T Chelsea.. ..coovveeenennn. Y G.. 109 w0 B3--65 0 2 -2% 1 39 50 . 63
8 Perth ....... .... P ] 1..0 104 WL 42--B4 | 2 —2¢ ' 39 30 634
9 Crown .. e iJuly 29... 101 Medium... 4658 @ 2 --24 39 10 65
10 Multiplier. .... ... .. .iAug. 4... 108 |Strong....: 60—72 & 1§-—2} ; 38 40 63
11 Lanark . .. ...ooovnnn.... e 2. 14 WL 42-51 . 2'—2l | 38 30 ! 63
12 Pearl ........c...... ... " 6... 109 " 4759 2 —2§ | 38 30 63}
13 Black-eyed Marrowfat. ... . o 2.4 10 " 50—56 | 23—3 1 38 20 ° 631
14 Centennial................ oo 2.0 105 v, 4959 38 .. 64
15 Archer ............... . g 4., 108 w0 BO—66 . 88 .. 632
16 Large White Marrowfat...| « 8.0 111 W 60—80 37 30 63
17 Vincent ... ...... R T 3.. 107 wo....o 4658 | 37 2 62
18 Oddfellow .. ......... ... v 2.0 106 woo....l 3846 36 40 | 663
19 Elder........... ......... v 4. 108 W, 44--46 | ' S 63
2 German White ... ... .. [July 29..} 101 W D3—65 | © 3 50 6
21 Mackay ... .. ....... ...|Aug. 4., 107 w o o..... 60—64 1 35 40 62
22 Elliott.........oocooit unn " 8. 111 woo... 51—63 i 35 40 63%
23 Chancellor.......... .... July 28.. 100 (Medium..] 56—68 i3 40 85
Dover.... ......ccooovunn 5..0 108 |Strong..... 50—62 I 35 20 63}
25 Herald..... . . 5. 108 wo...] 47—69 ¢« 34 40 64
26 Kingsford 4.. 106 woo 50—61 i 34 30 64
Tracey. . 4. 107 wo... 43-55 | 22 34 2 632
28 Bright.... 6.0 108 wo.... 48—67 § 2--29 ! 34 10 64
29 Derby 6..| 110 W 50—62 | 23—3] | 33 50 63
30 Bedford, .. ... ..... 6.. 109 w o ....] 50—60 2 —2 i 33 20 632
31l Nelson.............. vonus 2.1 104 w o ... 40-52 13—2 33 20 64
32 Mummy " 1.. 104 w o....] 44—66 13—23 ' 33 10 63
Nixon.........coovovvins pon 4.0 108 wooL...] 66—84 223 | 32 40 633
Grant...... ............ [ 8.. 112 " ... 60—82 2&—'3 | 32 40 63
35 Creeper ............ w o 1.0 105 wo....] 48-60 | 2—2% | 32 40 64
36 Kerry . ..o ioiieenn wo 6.0 109 | W L s1-53 | 23—3 | 32 10 63}
37 Prospect......... ........ w o 6. 109 w ...l 4355 | 292 | 32 .. 64
Paragon......... ........ w4 107 w o....| 46-58 | 13—2f ! 31 20 63
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Prase—TesT oF VARIETIES—Concluded.

|
i
1
|

77 )
g L g
Date + 72 Chatacter Length Length. - I 5e
Name of Variety, of 1 of of ng 3 '_{)M X per ‘ 5o
‘Ripening. =2  Growth.  Straw. Pod Aaere. | B/
7 E
Inches, Inches. Bush, Lbs.} Lbs.
B9 Dexter. ..o Aug. 8.. 111 Strong.... L2443 31 20 | 63
40 New Potter ... . ... N U T N I 1 10 |2
41 Fergas . . oo L " D 107 " P2 -2 30 50 | 64
42 Carleton........ . ... ... " 2. 106 " to2 ~—2§ . 30 40 | 61
43 Hazen...... .. ...l " 2, 105 " P23 a0 40 | 64
4 Forbes. ... oo L " 5. 108 " o124 1 30 40 |63
45 Cooper .o oo e W 6. 108 " o142 30 30 |64
46 Dake... ... .. .o Q.. 105 " [t 30 20 | G4
47 Prince Atbert. ... . “ R, 112 " 13—2 30 20 |64
48 Bruce ... ..o L Looon (IR 108 " QL 30 .. 63}
49 Victovia, ... ... ... " G. 109 " - 30 . 633
DO Agnes. ... Lo o w 1. 104 " P ) 0 64
AL Gregory. ... oo " 3. 107 " R} o 0 63
52 Dixon oL e " 2. 106 " = 2) N 62
33 (larke. ... ... ... 0w 9., 112 " 2 ol 2y 20 . 64
54 Moore ... Lo L " 1. 105 " 24 -3 B 50 63
55 Early Britain............. July 26, 99 IR 22 27 M 63}
56 French Canner. ... 0 0 200 102 Weak . | - 1%7 2] 21 €N 62
57 White Wonder ... . .. 27 100 o 142 o 63

Fi:zLp Crors oF PEeasi.

New Potter.—~One-half acre. Soil partly clay loam, and part peaty, which received
a dressing of barn-yard manure of about 12 tons per acre in the spring of 1896, and
has had no fertilizer since. The previous crop was oats, The land was ploughed in the
spring of 1898 about 6 inches deep, turning under a good mat of clover which had been
sown with the oats in 1897. The land was then disc-harrowed once and harrowed
twice with the smoothing harrow before sowing. Sown 9th April ; 24 bushels per acre ;
came up 9th May, and was ripe 8th August. The time to mature was 103 days. Yield
per acre, 25 bushels ; weight per bushel, 62 pounds. Growth medium and even ; pods
medium. Length of straw, 50 to 60 inches.

Canadian Beauty.—One-half acre. This and the three following plots were ad-
joining that of New Potter ; the soil was similar and the preparation and treatment of
the land the same throughout. Sown 27th April; 3 bushels per acre ; came up 10th
May, and was ripe 10th August. The time to mature was 105 days. Yield per acre,
29 bushels 30 pounds; weight per bushel, 64 pounds. Growth strong and even ; pods
large. Length of straw, 55 to 60 inches,

White Marrowfat.—One-half acre. Sown 27th April ; 3 bushels per acre ; came up
10th May ; and was ripe 10th August. The time to mature was 105 days. Yield per
acre, 28 bushels 6 pounds; weight per bushel, 63 pounds. Growth strong and even ;
pods large. Length of straw, 55 to 62 inches.

(‘reeper.—One-half acre. Sown 27th April; 2] bushels per acre; came up 9th
May, and was ripe 8th August. The time to mature was 103 days. Yield per acre,
34 bushels 54 pounds ; weight per bushel, 64} pounds. Growth strong and even ; pods
small. Length of straw, 46 to 54 inches,

Prussian Blue—One-half acre. Sown 27th April ; 2} bushels per acre ; came up
9th May, and was ripe 6th August. The time to mature was 101 days. Yield per
acre, 35 bushels 36 pounds ; weight per bushel, 64} pounds. Growth strong and even ;
pods wedium to small. Length of straw, ;g to 55 inches.



Experifnental Farms.

Common Field Peas,—3 acres. Soil sandy loam of medium quality, part of this
land received in the spring of 1894 an application of about 12 tons of barn-yard
manure per acre. No fertilizer has been applied since. The previous crop on part of
this land was corn and potatoes, the other part had been used as a nursery for young
forest trees and had not received any manure or other fertilizer. The land was ploughed
in the spring of 1898, about 6 inches deep, and harrowed twice with the smoothing
harrow before sowing. Sown 3rd May ; 24 bushels per acre; came up 14th May, and
was ripe 9th August. The time to mature was 99 days.

Yield per acre, 32 bushels 7 pounds. Growth medium and even ; pods small. Length
of straw, 40 to 52 inches.

RESULTS OF EARLY, MEDIUM AND LATE SOWINGS.

These tests were all conducted on similar land, on ;th acre plots, the plots
adjoining each other. The soil was a sandy loam of fair quality which received a
dressing of barn-yard manure, about 12 tons per acre, in the autumn of 1895 when it was
ploughed under. The land also received an application of unleached wood ashes in
November, 1897, of about 125 bushels per acre. No fertilizers have been applied since.
The previous crop was grain in experimental plots, the diflerent kinds of grain being
sown in rotation. The land was ploughed in the autumn, about 8 inches deep, and in
the spring a sufficient quantity of the land for the first set of plots was gang-ploughed
and harrowed twice with the smoothing harrow before sowing, the first sowing being
made as soon as the land was in condition to receive the seed. The oats were sown at
the rate of 2} bushels per acre, the Canadian Thorpe barley, 2 bushels, the Odessa 1§,
the spring wheat 13 bushels, the Mummy pease, 2§ bushels and the Golden Vine, 24
bushels per acre. A sufficient portion of the land set aside for the subsequent sowings
was worked up from week to week in the manuer described, as it was needed, and in
this way any weeds which had started were killed and each series of plots were given
the same chance at the start as far as condition of soil was eoncerned.

OATS SOWN AT DIFFERENT DATES.

No. Weight ;
~ Date Date - of Days| Length of Yield | Weight
Name of Variety. !  of L of Matur- of Straw. per per Rusted.
i Sowing. Ripening.  ing. Straw. per Acre, . Bnshel. :
' i ! Acre.
{
Tuches, Lbs  ‘Bush.Lbs.. Lbs.
Banner..... ... (April 115 uly 23 100 0 36 to 42 2,310 44 4 34 None
W PR w101 42to 48 Bot0 57 82 33¢ Slightly.
" e w25, 29 9 - 32t0 40 3,390 Hhl 8 354 "
w May 2;August 5, W 32 to 40 3,440 . 54 14 341 Considerably.
W T 9 92 | 301038 3,390 43 8 35 iSlightly.
W w16+ 12] 88 3%t0d42 2730 | 40 30 34} |Badly.
Abundance ... . April 11JJuly 23, 103 36to40 2,330 4% R 351 INone
W w180 0 % 10 . 42tod8  A750 0 63 8 33} |Slightly.
“ Lo 2 e 29! 95 34 to 4 3,870 1 Hy 24 34§ ! "
w o May 2August 4 9% 32todo  32l0 a6 o % |
o “ 9 “ 8, 91 30 to 38 3,070 46 6 35 Badly.
1

“ e o160 e mi 86 ! 32 to 40 3,320 ' 47 12 314
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BARLEY SOWN AT DIFFERENT DATES.
| f
i . | .
I Date Date | N0 Length | Veight - ! V\ eight |
Name of Variety, | of lof Days| og o . Yield per } Rusted
| .0“ ing.' Ri Matur- | Straw Straw | per Acre. Bush 1
iR g. lpenmg ing. . STaW. el Acre. ] ushel
[PPSR 1 — ———w-.——i C—— I !“ S m——— e
§ Inches. Lbs  |Bush. Lbs. | Lbs. |
H . ) i
Canadmn Thurpe A]»nl 11 Jul\ ’1' 101 ;: 36 to 40 2,440 38 36 51 !None.
. 18, = 20‘ 98 | 38 to 46 4,660 48 36 531 1w
" L s 271 93 © 36 to 42 3,530 39 38 47 o
" « iMay 2 August 1 91 36 to 42 2,680 41 12 504 ‘Badly
" " Lo 9 u 6! 89 . 32 to 40 3,060 25 40 48; "
" o e 160 10 86 36 to 40 3,380 25 20 48, "
Odessa CApr il 11 July 16 96 36 to 38 2,550 6 2 ! 50 ‘None
[ w18 o 138, 91 ¢ 36 to 40 3,570 59 8 | 5 -« -
" Pow 250 0w 20; 36 ' 36 to 3% 3,470 54 38 | 404 "
u May 2 « 25 8] 36to38 3910 | 3 10 | 463
M e fow 9' i 2 80 | 35 to 38 3,430 31 22 474 Badly
e i 16! August 1| 77 35 to 38 3,050 28 36 16 u
SPRING WHEAT SOWN AT DIFFERENT DATES.
‘ - - -
Red Fife..... ... [April II!Augusc 4, 115 | 36 to 42 1,980 ‘ 13 50 59 ISlightly.
" AU .‘.: 18] § 112 | 44 to 48 | 3,060 29 10!  59% "
" w2 . 9 106(30te34| 2140 | 12 50 57} Considerab]y.
" “ay 2 13. 103 | 20 to 24 2,350 ¢ 10 50 57  |Badly.
S 9 . 13 96 (30t03] 200 | 7 100 52 | .
W 1 .16l 14 90|30t32 280 | 6 5 53 |
Stanley .... ..... |April 11! Julv 97, 107 [32to 38| 2830 | 14 30 4 iSlightly.
" e e { " 18] » 30 103 | 42 to 48 2,47 ! 7 10 ‘ 61, "
" oo oo w 25August G 103 | 30 to 34 2420 ; 12 20 584 !Considsrably.
W ‘M"ty 2‘ 1 9. 99 | 30 to 32 2,530 . 10 10 58 iSlightly.
w o ! W10, 93|30to32] 3150 | 7 30 554 |Badly.
N “ " 1()\ ' 130 89 | 30 to 32 13,060 6 10 55 "
PEASE SOWN AT DIFFERENT DATES.
Mummy April 11July  27] 17 ! 48 to 52 | 2,130 | 2% 30 64
W eieiens v 18 29] 102, 48to 56! 2890 | 37 40 65
W i nw  25{August 5 102 | 46 to 56 ; 3,150 29 30 631
“ " 9 99 146 to 54 © 2,380 30 30 63
“ w10 93 |1 46 to 54 ¢ 3,110 25 40 644
w13 8 1 46 to 54 | 2,650 25 10 60:
Golden Vine. . ... April 11July 23] 108 |50 to 58 | 2,680 | 32 50| 63
" w o 18] u 28 101 | 50 to 60 | 3,310 34 10 64
" w  25|August 8 105 | 50 to 60 | 2,640 30 50 633
.o May 2| « 10 100|50to58| 249 | 37 10 64
n e w9 w10 93 | 48 to 58 | 3,750 30 10 62
. W 16| w 13] 89 |48t060| 2970 | 27 40| &7
i |




Experimental Farms.

SUMMARY OF RESULTS OF EARLY, MEDIUM AND LATE SOWINGS
FOR THE WHOLE PERIOD.

The following are the average crops which have been obtained during the full
period these tests have been continued, that is, nine years with the oats, barley and
spring wheat and four years with the pease :—

"TESTS CONTINUED FOR NINE YEARS. T EST% 53;%:}3';2 FOR
Qats. AX"(::? ° Barley. AS‘(‘:I‘( ¢ Spring As‘f?zﬁe Pease. A‘v[eizl ©
per Acre. per Acre. eat. per Acre. per Acre,

| Bush. Lbs. Bush. Lbs. Bush. Lbs, Bush. Lbs.
1st Sowing..: 53 32 [1st Sowing..| 40 8 |[Ist Sowing..| 17 59 '1st Sowing...| 29 26
2nd o .. B9 13 2nd o ..} 42 47 2nd o .1 20 21 2nd » ...| 33 30
3rd . ..1 B0 17 8ced o .| 34 11 {8ed « .1 14 7 3rd W .. l 32 36
4th woo. : 45 3 '4h o .| 31 16 4th . .. 12 15 4th o .. , 30 23
sth o .| 40 3 Bth . .| 2 22 h . |10 12 st . .. % 4
6th .. 31 3 ‘ﬁth v 23 8 6th o .. 8 40 6th .. " 24 41

EXPERIMENTS WITH INDIAN CORN.

During the season of 1898 twenty-six varieties of Indian corn were tested
side by side on fairly uniform land. The soil was a sandy loam of fair quality, and the
previous crop was hay. The land was ploughed very shallow immediately after the hay
crop was taken off, and cultivated at short intervals to keep all growth down until
autumn. A dressing of barn-yard manure fresh of about 12 tons per acre was distributed
over this land in small piles of about one-third of a cart load each during the winter,
and spread in the spring, after which it was ploughed under about six inches deep and
harrowed with the smoothing harrow before planting. The varieties were
all planted on the 18th of May, and were cut for ensilage on the 17th of September.
The yield per acre has been calculated from the weight of the crop cut from two rows

each 66 feet long.

33
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Inp1iaN CorN—TUEST OF VARIETIES.

‘ roi el
" Character | Conditi A\ el;,ihc Weight
Name of Variety. . of Height. | Leafiness. ondition  per Acre  per Acre
' Growth | when Cut.  grown _grown
‘ . i ; Cinrows, in hills,
— — | I -
! Inches. 25th Sept. | 5 % £ Z
J, | = = = =3
Red Cob Ensilage..... ......;Verystrong.; 108 t0120/Leafy ........ Barly milk..| 24 1,170/ 25 820
Eaily Mastodon...... .... .. 1 W .. 120t01820 W ... Latewmlk ..| 24 1,060. 24 400
Cloud’s Early Yellow...... ..1 Strong . .... 96 t0 1200 o ..., Glazed ..... 124 473,19 1,160
Giant Prolific Ensilage...... [Very strong.| 96t0120f « ........ Early milk..: 22 1,100, 24 1,7¢
Country (Gentleman ......... |Strong ..... 72t0 84 «  ........ Doughy ....: 22 3500 21 1,670
Early Butler........... .. .. W 96 to 108 w  ....... " ... 21 1,340! 22 660
Evergreen Sugar........ ..... "o Yt0102] W ... Watery.....1 21 400{ 20 1,360
Thoroughbred White Flint....|Very strong.! 96 to120|Very leafy .... Late milk ..} 20 1,800; 21 900
Champion White Pearl.. .... Strong . ... | 96 to 108/ Fairly leafy. .. " 20 2471 20 1,490
Sanford..... . ...... . ....... w o .... | 84tol08iLeafy ....... Glazed ... .. | 20 113) 19 1,490
Selected Leaming .... ... wo.o... | 108t01200 W L....... v 19 1,380; 18 300
Pride of the North . . ....... W 96 to 108 Very leafy .... W) 19 940 13 1,903
White Cap Yellow Dent ... W, o] 102 to 1081 Leafy ... ... Late miilk .. 19 170/ 19 1,600
Yxtra Early Huron........... W 96 t0108] « .. ... Glazed ..... \ 1,180 1,110
Mammoth Cuban.... ........ woo.. ... 96to120{Very leafy.... W ; 80 700
King of the Earliest.... ..... w ...l 96to108Leafy ...... 0ol 833
Ruby Mexican. .......... S 84to 96l W ....... Doughy ... .: 1,510
Mammoth Eight-rowed Flint .. wo...... 84to 96 . ... L. Glazed . .... 1,230
Canada White ¥lint.... . ..} » 84to 96 o .. ..... "o : k 1,860
North Dakota White . .. ... w L] 9601200 w .o iil " 1,380
Smut Nose Flint. .. ........\Medium....! 84to 90|Fairly leafy...| « ..... 340
Longfellow. .. .... ... .. |Strong..... 84 to 96|Leafy ... .... W 1,420
Pearce’s Prolific........ .... Medium....| 84 to 90;Fairly leafy... PR i 1,360
Angel of Midnight ...... ... |Strong. ...] 84to 96|Leafy ....... Wt 1,300
Compton’s Early.. ... ...... " . 84to 96| o ..., W e ‘ 800
Mitchell’s Extra Early.. . .. [Medium....| 60to 66 Fairly leafy...|Ripe....... i 480

|

FieLp Crops oF INpian CORN.

The following eighteen varieties were planted in § acre plots, all adjoining each
other on similar soil and with the same treatment. The soil was a sandy loam of fair
quality, and the previous crop was hay. The land was ploughed very shallow imme-
diately after the hay crop was taken off in 1897, and cultivated at short intervals to
keep all growth down until autumn. An application of fresh barn-yard manure of
about 12 tons per acre was distributed in small piles of about one-third of a cart load
each to prevent it from fermenting during the winter, and spread in the spring, after
which it was ploughed under about 6 inches deep and harrowed with the smoothing
harrow, and marked with a wide marker before planting.

1. Rural Thoroughbred White Flint.—} acre. Planted 17th May, in hills 3 feet
apart each way, 4 to 5 kernels in each hill ; came up 30th May, and was cut for ensilage
8th September. The growth was strong and even, leafy from top to bottom, and 8 to
9 feet high ; the stalks well eared ; ears in the early milk stage. Yield per acre, 17 tons
526 pounds.

9. Mammoth Eight-rowed Flint.—% acre.  Planted 17th May, in hills 3 feet apart
each way ; came up 29th May, and was cut for ensilage 3rd September. Growth strong
and even, leafy from top to bottom, 7 to 8 feet high ; stalks extra well eared, and the
ears well advanced in the glazed condition, some of them beginning to harden. Yield

18 tons 500 pounds per acre.
34
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3. Compton’s Early.—} acre. Planted 17th May in hills 3 feet apart each way ;
came up 29th May, and was cut for ensilage 3rd September. Growth strong and even ;
leafy from top to hottom ; height, 7 to 8 feet ; stalks well eared ; ears well advanced
in the glazed condition, some of them beginning to harden. Yield 17 tons 40 pounds
per acre.

4. King of the Earliest—% acre. Planted 17th May in hills 3 feet apart each
way ; came up 29th May, and was cut for ensilage 6th September. Growth strong and
even ; leafy on top, fairly leafy at bottom ; height, 8 to 9 feet; stalks well eared: ears
well advanced in the glazed condition, some of them beginning to harden. Yield 18
tons 660 pounds per acre.

5. Eatra Early Huron.—% acre. Planted 17th May, in hills 3 feet apart each
way ; came up 29th May, and was cut for ensilage 6th September. Growth strong and
even ; leafy at top and fairly leafy below; height, 8 to 9 feet ; stalks well eared ; ears
well advanced in the glazed condition, some of them beginning to harden. Yield 13
tons 1,420 pounds per acre.

6. Cloud's Early Yellow.—% acre. Planted 17th May, in hills 3 feet apart each
way ; came up 29th May, and was cut for ensilage 6th September. Growth strong and
even ; leafy at top, fewer leaves at bottom ; height, 8 to 10 feet; stalks well eared ;
ears well advanced in the glazed condition, some of them beginning to harden. Yield
19 tons 1,820 pounds per acre.

7. Red Cob Ensilage.—% acre. Planted 17th May, in hills 3 feet apart each way ;
came up 29th May, and was cut for ensilage 6th September. Growth very strong and
even; leafy at top with very few leaves at bottom ; height, 10 to 11 feet; ears not
plentiful, some beginning to form. This variety was too lata in ripening to make en-
silage of best quality. Yield 23 tons 160 pounds per acre.

8. Giant Prolific Ensilage.—% acre. Planted 17th May, in hills 3 feet apart each
way ; came up 29th May, and was cut for ensilage 6th September. Growth very strong
and even ; leafy above, with very few leaves below ; height, 10 to 12 feet ; stalks fairly
well eared ; ears in the early milk state. Yield 22 tons 1,840 pounds per acre.

9. Champion White Pearl.—} acre. Planted 17th May, in hills 3 feet apart each
way ; came up 29th May, and was cut for ensilage 6th September. Growth very strong
and even ; leafy above, fairly leafy below ; height, 9 to 11 feet ; stalks well eared ; ears
in late milk state. Yield 20 tons 1,490 pounds per acre.

Early Mastodoti.—} acre. Planted 17th May, in hills 3 feet apart each way ;
came up 29th May, and was cut for ensilage 6th September. Growth very strong and
even ; leafy throughout; height 10 to 12 feet; stalks well eared; ears in early milk.
Yield per acre 23 tons 570 pounds per acre.

11. Canada White Flint.—} acre. Planted 19th May, in hills 3 feet apart each way ;
came up 30th May, aad was cut for ensilage 8th September. Growth strong and even;
leafy from top to bottom ; height 7 to 8 feet; stalks very well eared ; ears beginning to
ripen. Yield 13 tons 970 pounds per acre. .

12. Pride of the North.—} acre. Planted 19th May, in hills 3 feet apart each way ;
came up 30th May, and was cut for ensilage 9th September. Growth strong and even;
leafy on top, fairly leafy at bottom ; height 8 to 9 feet ; stalks well eared ; ears beginning
to ripen. Yield 16 tons 1,730 pounds per acre.

35
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13. Early Butler.—% acre. Planted 19th May, in hills 3 feet apart each way ; came
up 30th May and was cut for ensilage 9th September. Growth strong and even ; leafy
at top, fewer leaves at bottom ; height 8 to 9 feet ; stalks well eared ; ears beginning to
ripen. Yield 16 tons 1,080 pounds per acre.

14. North Dakota.—% acre. Planted 19th May, in hills 3 feet apart each way ; came
up 30th May, and was cut for ensilage 19th September. Growth strong and even ; leafy
throughout ; height 8 to 9 feet; stalks well eared ; ears almost ripe. Yield 15 tons 770
pounds per acre. .

15. Sanford.—% acre. Planted 19th May, in hills 3 feet apart each way ; came up
30th May and was cut for ensilage 19th September ; growth strong and even ; leafy
throughout ; height 7 to 9 feet ; stalks well eared ; ears in the glazed condition, some
of them beginning to ripen. Yield 14 tons 440 pounds per acre.

16. Mammoth Cuban.—% acre. Planted 19th May, in hills 3 feet apart each way ;
came up 30th May, and was cut for ensilage 19th September. Growth very strong and
even ; leafy above; very few leaves below ; stalks well eared ; ears in late milk:
height, 9 to 11 feet. Yield 17 tons 790 pounds per acre.

17. Selected Leaming.—% acre. Planted 19th May, in hills 3 feet apart each way ;
came up 30th May, and was cut for ensilage 19th September. Growth very strong and
even ; leafy at top ; very few leaves at bottom ; height, 10 to 11 feet ; stalks well eared,
ears beginning to ripen. Yield 19 tons 254 pounds per acre.

18. White Cap Yellow Dent.—% acre. Planted 19th May, in hills 3 feet apart
each way ; came up 30th May, and was cut for ensilage 8th September. Growth very
strong and even ; leafy on top ; fairly leafy at bottom ; height 10 to 12 feet; stalks well
eared ; ears in late milk, some of them beginning to ripen. Yield 19 tons 1,010 pounds
per acre.

InpiaNn CorN SowN IN Rows at DIFFERENT DISTANCES.

Three varieties of Indian corn were selected for this test. The rows most closely
planted were 7 inches apart—the width of the seed-drill—and the other distances were
14, 21, 28, 35, 42 and 49 inches respectively. The object was to gain information as to
weight and crop when grown under these different conditions, also the number of cobs.
or ears, produced both large and small. The soil was a light sandy loam of fair quality.
The previous crop was hay. The land was ploughed in the summer of 1897 very shal-
low, immediately after the hay crop was harvested, and disc-harrowed, and subsequently
cultivated at intervals to keep down all growth. During the winter this land received
a dressing of about 12 tons of fresh barn-yard manare per acre which was placed on the
frozen ground in small piles to prevent fermentation, of about a third of a cart load each.
This was spread in the spring, ploughed under about six inches deep and harrowed with
the smoothing harrow before sowing. The plots were all sown with the seed drill on
17th May, closing the spouts not required as the distance between the rows was
increased, and they were cut for ensilage on the 12th of September. When harvesting
the yields per acre have been estimated from rows cut from the middle of each”plot.
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CorN—TEsT oF THREE VARIETIES WITH Rows PLANTED AT DIFFERENT DISTANCES.

| : NI
E : ¢ L <g
Width | Character Descrip- =g . | &8
Name of Variety. of ¢ of tionof |Height,: O3 ‘g}?ndl%m; ‘} § g
Row. | Growth. Variety. | , 32 en bub. | =z
i 1‘ S i g ‘&3
L }‘ R Z e
. ; ‘ I
| Inches. ‘Per acre 5 2
! i PE
Longfellow.. ... .......| Tin. a.part"Strong, partlyY ellow, 62- 72 None. |No cobs or nub-; 25 1501
. lodged. | Flint. | bins. |
“ U 5 T S " .. woo..l 72- 841 9,360 Few cobs, begin-i 24 132
; } ning to ripen.
" e 21w . " o w0 72- 84 17,160{Fairly well cob-| 28 194
: 3 bed, beginning
: i to ripen.
W e 28 o . ’Stamlilingfair]y w0 84 900 15,608 " ..| 25 1762
well. ;
W e 35 o .iStanding well. v .. 84-960 19,460iWell cobbed....| 27 82
W e e 2 . " .. w0 84-96] 20,365 " ... 20 T
" e e 49 . . " .. noo.. 84~ 96 19,401 " Lo..) 24 1297
Selected Leaming. .. .. 7 v .iCons. lodged..|Red & yel-| 64- 74/ None. |Nocobs.... .... 24 8
i low Dent.
W e 14 « . Standingfairly woo..| 72- 84 591|Very few cobs..| 24 1782
well. i
v 21 . Strong, stand- w o .. 84- 96, 11,691|Late milk. .... | 26 1177
ing fairly well !
" I 28 o . " . v .. 96-108, 14,425|Beg. toripen....| 30 248
W e 35 « .!Standing well. woo..| 96-108 19,686 " Lo.. 241782
v e 42 . " .. v 96-120. 18,480 " ... 24 1592
L R 19 " . " .ol " . 96-120; 25,376 " oo 28 490
Champion White Pearl.- 7«  .|Badly lodged . Wh. Dent| 120-125 None. (Nocobs .. ..... 29 268
" ..14 . Beginning to ..1 120-182] 18,668/Fairly well cob-' 27 308
lodge. | | bed.
" .21 .‘Standing well.! . .. 124~130| 13,388 " .0 22 508
" L 28 L " A .. 124-136, 13,294 " ..| 27 1864
" 3o woiow 1241360 12,672 " 29 4p
" .42 " . ! " oat " . 120‘132! 17,725 Well cobbed....: 26 1564
" R L AT " L .. 120-132] 12,203 " .. 20 247

EXPERIMENTS WITH TURNIPS.

There were tested during the past season twenty varieties of turnips, all sown side
by side on similar soil. The soil was a sandy loam of good quality, which was manured
in the autumn of 1895 with about 12 tons of barn-yard manure per acre. The previous
crop was oats. The land was ploughed early in the autumn of 1897 about 8 inches
deep, and again in the spring of 1898, and harrowed twice with the smoothing harrow.
The land was then made up in drills two feet apart and subsequently rolled with a
heavy land roller which flattened the drills nearly one-half, leaving a firm seed bed.
The seed was sown at the rate of 3 pounds per acre, and immediately after sowing there
was applied on the drills, at the rate of 500 pounds per acre, a mixture composed of the
following fertilizers : Odourless phosphate, 1,200 pounds ; kainite, 600 pounds ; super-
phosphate No. 2, 400 pounds, and nitrate of soda, 300 pounds. Four sowings were
made of each variety, the first on 28rd April, second on 6th May, third on 21st May,
and the fourth on the 11th of June, and all were pulled on the 13th of October. The
yield per acre has been calculated from the weight of roots pulled from two rows each
66 feet long.

These turnips were sown in rows of 200 feet or more in length, which gave oppor-
tunity for further experiments after the two rows of 66 feet each, used to ascertain the
yield in the first place, had been pulled. A portion of the roots in this area was left in
the ground until later. to gain information as to what advantage, if any, results from

37



62 Victoria Sessional Papers (No. 8B.) A 1899

leaving turnips in the ground after the middle of October. Nineteen plots were so left
until the 3rd of November, which allowed 21 days for additional growth, with the
following results :—

TurNIPS—TEST OF V ARIETIES.

|
l | } i
Vield | Yield | Yield { Yield | Yield | Yield | Yield | Yield
: . I acre, |per acre, |per acre, |per acre, per acre,|per acre, per acre, |per acre,
No. Name of Variety. PO PO e D e b ond 1 ard | 3rd - dth | 4th
Plot. Plot. Plot. -| Plot. § Plot. | Plot. | Plot. Plot.
& ] ]"cm % 2 % |2 28 % @ g 2 2 | = %
< L1z E-2] — = 2.0 Sz £ O =
o q‘;m SE Rl BE 2@ Se S& A
1 Giant King..... ... ...... 120 740979 24 1,500! 825 21 1,570,726 10,25 1,593.859 53
2 1Purp]e Top Swede ......... 120 740979 29 1,665 992 4528 1,040 950 4021 240,704 7
3iWumbo ... 27 1,275,921 1526 1,790{ 846 3022 375,739 35;28 8701947 50
4 'Mamymoth Clyde......... .27 1,275,921 15[26  470] 874 3022 1,045750 4523 200,770
5 jDrummtmd’s Swede. .. ... 27 1,110’918 30127  120] 902 256 160[836 19 1,160:619 20
6 ]Marquis of Lorme........... 27 TN0913 26 1,130) 885 30{20 1,2501687 3021 1,890]731 30
7 'Shamrock Purple Top.......|26 1,625!803 45|26 1,295) 888 15‘23 1,685:794 4524 1,940q‘832 20
8 {Bangholm Selected . ......... 26 800/880 24 1,095 833 1524 15|815 121 130,702 10
9 |Skirving’s Improved ....... 26 470!874  30{27  615) 910 15124 1,665827  45'27 1,220920 20
10 {Halewood’s Bronze Top.....25 1,(i45i860 45127  615| 910 1521 1,935‘732 15:28 1,090951 30
11 |Prize Purple Top ........... 25 820847 21 1,735] 728 5520 920,682 122 440740 40
12 [Perfection Swede . ....... ..: 25 820(847 29 4101 973 30}'23 860 781 1‘25 1,2(30‘,854 20
13 !Prize Winner...... ....... 25 4901841 30,26 305 871 45’24 1,665:827 4527 120,902
14 'Hall's Westbury... ... ... 25 320,838  45{23  860{ 781 ‘27 285004 421 250705 BO
15 Hartley’s Bronze. ........... 24 1,335“822 15125 655 844 15:)21 1,560\726 27 1,000916 40
16 |Sutton’s Champion......... 124 840814 26 1,625 893 45123 1,850:797 3026 1,460/891
17 gSe]ected Champion. ... ..... 23 200770 23 1,850 797 2022 1,3701‘764 3027 1,990933 10
18 ‘Carter’s Elephant.. . .. ...122 880|748 26 1,955 899 1517 48! 474 4522 1,540759
19 East Lothian...... e 22 385|739 4530 1,710/1028 30(23 35767 1526 360872 40
20 Empress.......oooiiiiieien i [ [ .............. foonennns
| Average of all sowings. 120 1,818,........ ‘26 905).. ..... :23 330i ........ ‘24 1,413 ........
! YierLp oF Roors PER ACRE FROM EARLY AND Late PuLLING.
_cf‘é T ES l-cg,s TEL 288 - g < £ 8 'E -
2% [RIz RES (BIE BEr P2 EEE BEZ
hal Pl '«“ e IR =R I Y :.4 """3‘;"
\ jety =23 IS EE 285 Z8Z £E2% EEE |22 =EE S
No. Name of Variety. _g‘é % 5’-%%'53"2%@:‘1&%%?%35535? Eé::—' 252
2 Cw RO 8 < =8 Tz - 33 T o
C8ES s B SS&R xa 82 L8ES wr ER LSRR R RS
A & = 8 = & = &
& £ . |# @ @ I % |2 .
=} » | &5 %z 9 o o L 2 &£ ’; ® | & B o
L 1 Q =2 < : =2 =
e AE A AR 318 2E B¢ AR A
1 |Giant King..... .. oo 20 740133 1,320124 1,500124 1,335/21 1,57026 96525 1,593|25 1,315
2 {Purple Top Swede... .29 74033 577(29 1,565131  40(28 1,04032 350121 240127 1,605
3 Jumbo ... o ... 127 1,275:34 310126 1,790124 1,335 37527 697,28 870128 1,750
4 {Mammoth Clyde........... 27 1,275!33 1,81526 470123 695122 1,045:21 1.31323 200125 490
5 [Drummond’s Swede. .. .. ... 27 1,110032 1,587:27  120{25 1,48025 160126 1,212(19 1,160(29 575
6 |Marqguis of Lorne...... . . 27 780128 1,173 26 1,130{22 38520 1,250.21 57021 1,890{21 1,56
7 |Shamrock Purple Top. ..... 26 1,62527 1,192:26 1,295!25 1,150123 1,68527 1,687:24 1,940{27 1,605
8 {Bangholin Selected. ...... . 800131 1,603 24 1,995/24 1,83024 22 79821 130/25 1,815
9 {Skirving’s . . .... . .. . 70129 1,40027 615129 1,730 24 1,665.27 1,935:27 1,220:28 1,585
10 {Halewood’s Bronze Top.. ... 1,645133 8297 61524 1,995 21 1,935:29 90528 1,090,129 1,235
11 (Prize Purple Top ..... ..... 820‘30 14321 1,73526 30520 920123 1,52022 44020 590
12 [Perfection Swede. ... ... ... 820\‘28 1,42029 41027 78023 86031 1,855 25 1,26036 600
13 |Prize Winner .. . 490‘28 1,17226 305129 57524 1,665/27 1,440 27 120127 1,440
14 {Hall’'s Westbury .. ‘

26
26
25
25
25
25
L1250 32530 1,38023 86025 820127 235
24
24
23
22
22

T ‘ 0 27 5% 49021 35025 1,315

15 Hartley's Bronze...... ..... 1,335:29 1,89525 655 27 1,505‘;21 1,'5")0*?:3 490127 1,009;24 3456

16 {Sutton’s Champion. ..., ..[24 34030 1,380 26 1,62524 100523 L5025 1,727|26 1460126 1,995

17 [Selected Champion.......... 200125 98523 1,85027 1,61522 1,870:29 90527 1,990/27 1,275

18 Carter’s Elephant... 880/23 1,768 26 1,95527 1,110]17 485123 530{22 1,540122 385

19 |Bast Lothian................ :§85i2(5 1,707 30 1,710 27 1,275/23 3524 757l2(i 360325 160
; i ; i |




Experimental Farms,

These figures show the following results :—

Tons. Lbs.
Avera.ge yield per acre from 1st sowmg, lst pulling.. 25 1,818
1st sowing, 2nd pulling. 30 364

An average gain in 21 days of 4 tons 546 pounds per acre.
Average yield per acre from 2nd sowmg, Ist pulling. 26 905
2nd sowing, 2nd pulling. 26 687

An average loss in 21 days of 218 pounds per acre.

Avera.ae yield per acre fromn 3rd sowing, 1st pulling. 23 330
« 3rd sowing, " 9nd pulling. 26 639

An average gain in 21 days of 3 tons 309 pounds per acre.
Avexa,o'e yield per acre from 4th sowing, lst pulling. 24 1,413
“ 4th sowing, 2nd pulling. 26 1,226

An average gain in 21 days of 1 ton 1,813 pounds per acre.

The results of these experiments although somewhat variable, and not so striking
as those of last year, point to the same conclusion—which is, that growth in turnips as
a rule proceeds rapidly late in the season as long as the weather remains open.

EXPERIMENTS WITH MANGELS.

Nineteen varieties of mangels were under test during 1898. These were all sown
side by side adjoining the turnips. The land was similar but rather lighter, and the
treatment and preparation was the same. The drills were made up two feet apart and
rolled with a heavy land roller to make a firm bed before the seed was sown. Three
sowings were made, the first on the 28th of April, the second on the 6th of May, and
the third on the 21t of ) May, and after sowing, the same mixture of fertilizers as was
used on the turnips was applied on the drills of mangels in the proportion of 500 pounds
per acre. The roots were all pulled on the 13th of October, and the yield per acre has
been calculated from the weight of roots obtained from two rows each 66 feet long.

MANGELS—TEST OoF VARIETIES.

i [
i I
Yield | Yield Yield Yield Yield Yield
per Acre | per Acre | per Acre | per Acre | per Acre | per Acre
Name of Variety. i from from from from from from
1st 1st booond 0 2nd 3rd 3rd
Sowing. i Sowing. | Sowing. | Sowing. | Sowing. | Sowing.

Tons. Lbs, ! Bush. Lbs.|Tons. Lbs. Bush, Lbs. |Tons. Lbs.|Bush. Lbs.

1 Gate Post. ...l 33 1,485 {1,124 45, 26 800 | 880 16 1,330 | 5655 30
2 Giant Yellow Globe. ......... .. 33 1,118 20 { 24 345 | 805 45 K 22 220 | 737
3 Golden Tankard.... . ... . . .. |32 1,505 1,001 45120 951668 15|13 1,390 | 456 30
4 Yellow Intermediate.. ..... ... 131 1,525 | 1,068 456 | 24 1,500 825 20 425 | 673 45
5 Giant Yellow Half-long....... ... 30 1,215 | 1,020 15| 23 1,620 | 792 22 7151746 16
6 Mammoth Yellow Intermediate... | 30 390 | 1,006 30 | 26 305 ' 871 46 i 18 1,455 | 624 15
7 Canadian Giant. ... ....... L...128 b9 | 943 15120 951668 15 16 1,660 | 561
8 Mammoth Long Red. . .... ......| 27 1,770 | 929 30 | 23 1,355 ' 789 15|16 670 | 544 30
9 Prize Mu.mmotﬁ Long Red. . .....027 615 | 910 15| 23 1,685 794 45 | 15 1,020 | 517
10 Giant Yellow Intermediate......... 26 1,130 | 885 30 | 23 860 | 781 17 1,145 | 585 45
11 Norbiton Giant.... .. ......... ... 26 965 882 45 | 25 1,150 | 852 30 | 18 960 | 616
12 Golden Fleshed Tankard. . ... ... .. 24 1,605 | 827 4516 1,165 | 552 45|13 730 | 445 30
13 Champion Yellow Globe.. .. . ....1 24 345 805 45 21 735 712 15| 14 1,205 | 486 45
14 Ward’s Large Oval-shaped... ... .. 23 1,850 ] 797 30 118 300 ! 605 19 280 ! 638
15 Warden Orange Globe.............. 23 860 781 19 1,600 | 660 15 690 | 511 30
16 Selected Mammoth Long Red..... 23 860 781 20 260 | 671 16 1,990 | 566 30
17 Red Fleshed Globe .. . ... 120 1,415 690 15 1 14 1,040 | 484 18 1,620 | 627
18 Gate Post Yellow....... .... .. L1116 8350 547 1520 590 | 676 30 |15 855 | 514 15
19 Red Fleshed Tankard.............. 16 10. 533 30 | 16 670 544 30 | 12 1,740 | 429
Average of all sowings....... | 26 T92 ... ... 21 1162 ... . ..., 17 216
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These results point to the importance of the early sowing of mangels.

The mangels in these tests were sown in rows 200 feet or more in length, which -
gave opportumty for further experiment, after the two rows of 66 feet each, used to
determine the yield, had been pulled. A portion of the roots in this area was left in
the ground until later, to gain information as to what advantage, if any, results from
leaving mangels in the ground after the middle of October. Nineteen plots were so
left until the 3rd of November, which allowed 21 days for additional growth, with the
following results : —

MaNGELS—YI1ELD PER ACRE FROM EarLy aND LaTe PuLLING.

i

i
!

|
|
i

]
i
|

l
|
I
\
|
1

s2u wEs ZZu | TEw ZEe  TEw
S & o= o = =W e reli~3-) = 19
"Ege . | %Ee . BEge ®Ee ®2= S
Soogd e e gshe TS e
‘ %0;35.‘ Sz ¥y EEE gc,;a’ﬁ Pz
0 =E° =] - o= . O = 2O
E22< 53 £33 3835 £4:= Fie=
Name of Variety 28eE | P2.5 1 E8Te  SETm  E5TE 2iIoE
e ety. n A S : - 5 <
; SOZR | gwzif . o088 | <Z88  JO&R | TZAR
[ 3] I m L= - =)
- aN Lo -3} — ]
. \—

!
i
{
'
i

‘1 Per acre. | Per acre. . Per acre. | Per acve. . Per acre. . Per acre.

Tons. Lbs.|Tons. Lbs. Tons Lbs.:Tons. Lbs. Tons. Lbs, ‘T«ms Lbs.

1 Gate Post............. . .. ...... 33 1,485 38 725 26 800 28 1,265 16 1, 330 38 230
2 Giant Yellow Globe......... .... 33 36 221 249 345 M4 1,830 22 2200 3t 122
3 Golden Tankard............ .. ... 821,505 34 1,548 20 45, 24 510/ 13 1,390 27 4H0
4 Yellow Intermediate............. [ 381 1,625, 34 1,795 24 15001 29 905 20 425] 34 1,547
5 Giant Yellow Half-long...... . 30 1 215’ 30 1427 23 1,6200 23 860, 22 715] 27 1,688
6 Mammoth Yellow Intermediate....| 30 28 183] 26 305 24 675 18 1,455] 24 965
7 Canadian Giant................. .. 28 5‘)5 27 1,440 20 95| 23 365 16 1,660 32 597
8 Mammoth Long Red.............. 27 1,770 27 1,687 23 1,855 23 1,850 16 670| 27 1,192
9 Prize Mammoth Long Red......... 27 615 30 637 23 1,685 25 1,233 15 1,020, 22 1,210
10 Giant Yellow Intermediate .. ...} 26 1,130 24 15 23 860, 23 35 17 1,145 28 925
11 Norbiton Giant........... ... .... 26 965 19 1,353] 25 1,150 17 1,145 18 960. 19 115
12 Golden Fleshed Tankard . ... .. 24 1,665 30 1,627| 16 1,165/ 22 1,875 13 730 29 657
13 Champion Yellow Globe........... 24 345, 31 370; 21 735 24 180, 14 1,205, 24 510
14 Ward’s Large Ovalshaped... .....| 23 1,850( 24 510 18 300/ 13 960| 19 280, 23 1,025
15 Warden Orange Globe............. 23 860, 27 1,192 19 1,600 24 1,005 15 690, 19 775
16 Selected Mammoth Long Red ... .. 23 8600 17 155) 20 260, 15 1,845/ 16 1,990' 16 175
17 Red Fleshed Globe.......... ..... 20 1,415] 20 95 14 1,040] 15 855 18 1,6200 19 1,848
18 Gate Post Yellow.................. 16 835/ 18 877, 20 590 20 590 15 855 18 135
19 Red Fleshed Tankard......... .... 16 100 16  670f 16 670; 14 1,370; 12 1,740° 20 1,580

These figures show the following results :—

Tons. Lbs.
Average yield per acre. from 1st sowmg, 1st pulling . 26 792
2nd ¢ .. 27 479

An average gain in 21 days of 1,684 lbs. per acre.
Average yield per acre from 2nd sowing, Ist pulling. 21 1,162
¢ 2nd ¢ .. 22 676

An average gain in 21 days of 1,514 lbs, per acre.
Average yield per acre from 3rd sowing, lst pulling.

17 216
« “ 2nd « .. 25

1,255

An average gain in 21 days of 8 tons 1,039 1bs. per acre.

It will be observed that these comparative yields of the individual varieties are
very irregular, and it is probable that other factors besides the extra time have
influenced the yield, especially in the plots of the 3rd sowing.
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Experimental Farms.

FieLp Prots oF MANGELs.

The following five half-acre plots were all sown in the same field with the smaller
plots reported on. The soil was similar and its preparation and treatment the same.
‘These were all sown 6th May ; came up 18th May,and the roots were pulled 24th to 26th
October.

Yield per acre.  Yield per acre.
Tons.  Lbs. Bush. Lbs.

Mangels, Yellow Intermediate.......... 16 520 542 —
“ Mammoth Long Red (Grabam).. 20 1,505 691 45
« Champion Yellow Globe........ 23 436 773 56
“ Mammoth Long Red.......... 20 1,471 691 11
“ Gate Post.................... 22 381 739 41

EXPERIMENTS WITH CARROTS.

Sixteen varieties of carrots were under trial in 1898. These were all sown side by
side adjoining the turnips and mangels. The land was similar but rather lighter, and
the treatment, and preparation was the same. The drills were made up two feet apart
-and rolled with a heavy land roller to make a firm bed before the seed was sown.
Three sowings were made, the first on the 28th of April, the second on the 6th of May,
and the third on the 21st of May, and after sowing, the same mixture of fertilizers that
was used on the turnips was applied on the drills of the carrots in the proportion of 500
pounds per acre. The roots were all pulled on the 13th of October, and the yield per
acre has been calculated from the weight of roots obtained from two rows each 66 feet
long.

CARROTS—TEST OF VARIETIES.

i .
| Yield , Yield Yield Yield Yield Yield
Name of Variety. i per Acre, | per Acre, per Acre, | per Acre, | per Acre, | per Acre,
| 1st Plot. | 1st Plot. 2nd Plot. | 2nd Plot. | 3rd Plot. | 3rd Plot.

,
|
1
| 1
) ;!
i

B 3 2. B Rja RARlEBE A&/ =~
1 Mammoth White Intermediate, .. .. © 28 1,000 951 30 27 1,110{ 918 30, 20 1,580, 693
2 Giant White Vosges............... 23 35| 767 15; 18 640{ 610 40/ 16 1,825 563 45
3 Improved Short White..... ...... 22 1,870 764 30! 22 220, 737 16 1,185 553 5
4 EarlyGem .. ..................... 22 1,705 761 45, 20 1,415 690 15 18 1,785 629 45
5 Ontario Champion................. 21 1,230 7 30, 13 730; 445 30] 13 400| 440
6 Iverson’s Champion.. .... ... ... 21 900] 715 19 280] 638 17 1,815, 580 15
7 Half Long White ... .... ......: 20 95; 668 15 21 1,560 726 21 70 701 15
8 Guerande or Ox Heart....... . ..... 19 1,600, 660 19 280{ 633 17 ¢80 583
9 Green Top White Orthe . ... . . * 19 940; 649 14 1,862] 497 42| 12 1,265 421 5}
10 Half Long Chantenay.............. .16 175 536 15} 14 1,370[ 489 30 14 380, 473
11 Yellow Intermediate ... . ....... ' 14 1,3701 489 30{ 13 1,225] 453 45[ 13 70) 43¢ 30
12 White Belgian . .... .. .. .. ... 14 710/ 478 30| 18 1,950/ 632 30 14 50/ 467 30
13 Carter’s Orange (Giant... . ... .. 12 1,905, 431 450 12 915 415 15! 11 1,430] 390 30
14 Long Orange or Surrey..... ..... C 12 780] 412 30 11 605) 376 45| 9 1,635 327 15
15 Scarlet Intermediate..... ... ... .. 12 255, 404 15 11 110; 368 30, 10 1,120! 352
16 Long Scarlet Altringham.. .. .. .. 7 1,510{ 258 30| 8 1,8201 297 ! 11 1100 368 30
i —
Average of all sowings. ... 18 278 ... . 16 1,506.. ....... |14 1,969) ...
i t |

These results point to the importance of the early sowing of carrots. .
These trial plots of carrots were sown in rows 200 feet or more in length, which
gave opportunity for further experiment, after the two rows of 66 feet each had been
41
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pulled to determine the yield per acre.
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A portion of the carrots in this area was leftin

the ground until later, to gain information as to what advantage, if any, results from

leavmc the roots in the 0r0und after the middle of October.

Sixteen plots were so left

until the 3rd of November, which allowed 21 days for additional growth with the

following results : —

CARROTS—YIELD PER ACRE

rroM EarLy axp Lare Puruine.

|
/

i

2848 TES £E2E [ EEE SE% TEE
27 Fip |23z (BEE 2 A2
g Fow g FO[EE 7w [ Ew
. g8 EFE ¥-E ESE P.E L ELE
Name of Variety. 2% . Zgsx . |=32% 1F=3 528 | ZEz
£357 523% |E335R¥2s Feig B8Ry
By ig2es | SEEE (£ fE8 2838 | wlSTaE
5O0m< | ZAAY | RO8R& | §AKRAE RORE | ghwe
— Y — -1 — | ]
—_—— T T T T | R ; i
Tons. Ll)s.gTons. Lbs.{Tons. Lbs. \ Tons. Lbs. Tons. Lbs. ‘Tom Lbs.
1 Mammoth White Intermediate.....1 28 1, 0‘)0 25 490, 27 1, 110’ 24 1,335, 20 1, 080 2T 697
2 Giant White Vosges. .. ....... .. D93 T35 23 1,520 18 6400 18 135 16 L2 20 95
3 Improved Short ¥ hlt,(, .......... 22 1,8700 27 1,110] 22 2200 20 95 16 1,185, 25 1,727
4 Barly Gem .......... ............ 22 1,705 22 1,540; 20 1,415 18 960 18 1,7 21 323
5 Ontario Champion ....... ...... .. 21 1,230 18 1,950, 13 730/ 12 1,493, 13 900< 15 1,185
6 Iverson’s Champion. ..... .. ....| 21 900 24 1,170| 19 280 19 857 17 1,813 14 610
7 Half Long White ................. 20 950 23 865 21 1,560 19 610, 21 75! 18 1,620
8 Guerande or Ox Heart ............ 19 1,6000 19 1,930; 19 280° 17 897 17 980, 19 1,105
9 Green Top White Orthe . ...... ... 19 940] 18 9601 14 1,8620 15 1,185 12 1,265 15 1,140
10 Half Long Chantenay ............. 16 175 16 422! 14 1,370° 18 630 14 380 13 1,720
11 Yellow Intermediate ............ | 14 1,370 15 6901 13 1,225, 13 4000 13 70 14 1,943
12 White Belgian .................... |14 710) 16 175) 18 1,5)504 15 1,928 14 50, 14 457
13 Carter’s Orange Giant ......... ... 12 1,905 14 958 12 915 14 7100 11 1,430, 14 215
14 Long Orange or Surrey ... ........ 12 7500 12 255 11 605/ 11 770, 9 ]()35 10 1,780
16 Scarlet Intermediate .. ........ .. .. 122550 12 1,245( 11 110{ 1t 1,760 10 1,120, 11 770
16 Long Scarlet Altringham .......... T 1,510[ 10 1,285} 8 1,8200 8 1, ].60 11 110 10 1,037
! ! '
These figures show the following results :—
Tons. Lbs.
Averaoe yield per acre from lst sowing, 1st pulling.... 18 278
Ist sowing, 2nd pulling..... 18 1,785
An average gain in 21 dayq of 1,507 pounds per acre.
Av erage yield per acre from 2nd sowing, 1st pulling ... 16 1,506
o 2nd sowmo 9nd pulling... 16 432
An average loss in 21 days of 1,074 pounds per acre.
Avera"e yle]d per acre from 3rd sowing, 1st pulling.... 14 1,969
“ 3rd sowing, 2nd pulling... 17 151

An average gain in 21 days of 2 tons 182 pounds per acre.

FieLp Prors oF CaRROTS.

The following five half-acre plots, and one quarter-acre plot, were sll sown in the
The soil was similar, and the preparation

same field with the smaller plots of carrots.
and treatment of the land the same.

Mammoth White Intermediate . .. ..

Improved Short White
Iverson’s Champion.... .. ...
Pearce’s Half Long White
tuerande............
White Belgian, } acre

All were sown 6th May :
the roots were pulled 28th to 31st October.

came up 20th May

Yield per acre. Yield per acre.

Tons, Lbs. Bush.  Lbs.
29 1,606 760 6
32 1480 8 .
21 1,383 723 3
19 1416 656 56
15 1,330 592 10
14 1520 192 .

and



Experimental Farms.

EXPERIMENTS WITH SUGAR BEETS,

Six varieties of sugar beets were tested in 1898. The land was a sandy loam,
adjoining that used for the test plots of turnips, mangels and carrots. The soil was
similar and the treatment, preparation and method of sowing was the same. Three
sowings were made, the first on the 28th of April, the second on the 6th of May, and
the third on the 21st of May, and after sowing, the same mixture of fertilizers that was
used on the turnips was applied on the drills of the sugur beets, in the proportion of
500 pounds per acre. The roots were all pulled on the 13th of October, and the yield per
acre has been calculated from the weight of roots obtained from two rows each 66 feet
long.

SUGAR BEETS—TEST oF VARIETIES.

J |

j i

. Yield Yield | Yield ! Yield Yield Yield
per Acre | per Acre | per Acre | l er Acre | per Acre | per Acre
from 1st | from lst : from 2nd | from 2nd | from 3rd | from 3rd
' Sowing. | Sowing. ' Sowing. 1 Sowing. | Sowing. | Sowing.

Name of Variety.

|
\
[
| £
i sh
1 Danish Improved.. . . ........ ‘ {’Z
5

. = ré = . 4 , = .
2 % 4 E 2! % o4E 4| o4
= S ] - s S ] = A -
1,970; 599 30! 18 3000 605 19 1,105 651 45

2 Wanzleben ... e 51,0200 517 116 340 539 (19 280 638
3 Danish Improved Red I‘op ......... 41,7000 495 - 14 1,390, 489 50 28 430, 940 30
4 Jmproved Imperial... 13 1,720, 462 i 15 525, 508 45 19 1,765 662 45
5 Red Top Sugar 12 1,905) 431 45 14 1,370 489 30 21 1,725 728 45

6 Vilmorin’s Improved DRI

9 975 3i6 15{ 10 2057 338 15 16 1,990 566 30

Average of all sowings. .. ‘ 14 215 ... ... 14 1,703‘ .......... S 20 1,882

In this instance, the advantage in crop has been with the later sowings.

A portion of each of the varieties of sugar beets were also left in the ground after
the first lots were pulled, to gain information as to what advantage, if any, results from
leaving the roots in the ground for a longer period. Six plots were so left until the 3rd
of November, which allowed 21 days for additional growth, with the following results : —

YieLDp oF RooTs PER ACRE FROM EARLY aAND LaTE PULLING.

|

i
Vi
!

i
|

| 82 |E55 |S5E |EEE S8z | DEE
i RER | M ER oo gD e en e o
| ":u-'l : = H"'bf) g ""«-u-) IR
| 9.8 (Eef g f Eof g B I EE
. &2 =2 £ == LR e e
Name of Variety. :"_55_”:5:;.;,—;35 =z2 1E5%  EEz
ZSCE 122822 | ZR2F . | 298, i S8dsi 29% .
ZT2FL L ASER 2O > as n'zgv:%‘;>m>.
~S e | e :“‘SE.S 2o a :_0'2_5; C'U-“}
. i G -~ K
2Oi4 | TA< | oO8F | T2 &2 2OHE | TLES
— S o PN — ' &

|

i i
Per acre. . Per acre, | Per acre. | Per acre. ‘] Per acre. - Per acre.
|

Tons. Lbe. Tons. Lbs.;Tons. Lbs.|Tons. Lbs. ' Tons. Lbs. Tons. Lbs.

\
|
|
i
i
|
|

I

1'Danish Improved.. ............... 17 1,970 23 282 {18 300 | 16 1,330 | 19 1,106 23 777
2iWanzleben. ... ... .  .......... 15 1,020 21 57 ‘ 16 340 1| 15 30119 280 19 363
3iDanish Itnproved Red Top.. .......0 14 1,700 | 22 550 | 14 1,390 | 17 1,310 | 28 430 | 26 470
4|Impmved Imperial.... ............ 13 1,720 | 24 1,500 | 15 525, 14 50 1 19 1,765 | 20 1,085
5|Red Top Sugar ... ....0 .1 12 1,905 | 20 '343 | 14 1,370 ' 20 1,58 21 1,725 | 23 1,520
6V1lmmm~; Improved.......... . .. 1 9 97 i 18 1,372 [ 10 295 13 1,720 ‘ 16 1,990 | 21 1,065 -
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These figures show the following results :—

Tons. Lbs.
Average yield per acre from 1st sowing, Ist pulling.... 14 215
“ “ “ 2nd  “ ... 21 1,436

An average gain in 21 days of 7 tons 1,221 lbs. per acre.
Average yield per acre from 2nd sowing, 1st pulling... 14 1,703
« “ “ 2nd ¢ ... 16 670
An average gain in 21 days of 1 ton 967 lbs. per acre.
Average yield per acre from 3rd sowing, 1st pulling... 20 1,882
“ « “ 2nd « ... 22 880
An average gain in 21 days of 1 ton 998 lbs. per acre.

EXPERIMENTS WITH POTATOES.

The report on the results of the tests made with varieties of potatoes will be found
this year in the report of the Horticulturist, Mr. W. T. Macoun. The following table
gives particulars of the results obtained from fifteen quarter-acre plots which were all
grown adjoining each other in the same field. The land was similar throughout, and
the preparation and treatment was the same for all. The soil was a light sandy loam,
which was manured in the autumn of 1897 with about 12 tons of barn-yard manure per
acre. The previous crop was hay. The land was ploughed in the spring of 1898, about
6 inches deep, and harrowed twice with the smoothing harrow, then made into drills 23
feet apart and 6 inches deep for planting.

FieLp Prors or Poratoss.

i '
Name of Variet  Size of Plot.. vhen Came 1 When d Yield

A R y : 4 " Pli\“t&‘d. e ll). nen aug. ]bel‘ acre.

1

: : | Bush. Lbs
American Wonder ........ ..... . .. } acre. 'May 17. . ’Ma_v 30.. .! 299 35
Early Harvest ....... P | " w17 o0 o 30 286

Burnaby Seedling......... .... . | " TR i (RN TRR- ) SN 270 38
Carman No.1............... 1 " EERETERD VU YRR § I 262 46
Queen of the Valley .... .. i " I ITEED ¥ TR ) DU 257 12
Late Puritan ..... .... .. .. . " [T [T- ) DU 256 45
Dakota Red ........... .- F SNt w1700 w81 L. 251 52
‘Wonder of the World . . o oo 17000 W 3L 247 19
Rochester Rose . ....... .. [ w1700 e 8L 237 383
Everett e o o 170000 w0 30 226 b
EarlyRose............. .......... ' w17 [T ) 21 9
DaIBY . oot e Lo w18 . 3l | 218 47
L X L 3 o 8. 31. o202 29
Burpee's Extra Karly........ ......... " w180 e 31 193 41
May Queen Karly... .............. .. " 18 [T ) DA 172 15

! |

EXPERIMENTS WITH CLOVER.

The many experiments which have been conducted with clover at the Central
Experimental Farm during the last four years have attracted much attention, especially
those which have been made of sowing red clover with grain, and the ploughing under
of the green clover erop late in the season to enrich the land. This subject has been
much discussed, and by many the method recommended has been practised with manifest
. benefit. .

Further trials have been made during the past season, and some very convincing
results obtained as to the value of this green crop as a fertilizar when ploughed under.



Experimental Farms.

On page 33 of the Annual Report of the Experimental Farms for 1897, reference
was made to eight trial plots of grain grown that year of ;5 acre each, four of which
had been sown with red clover, and the clover crop subsequently ploughed under, while
on the other four plots the grain was sown without clover. Plots Nos. 1 and 2 had
been sown with Preston wheat, Nos. 3 and 4 with Odessa barley (six-rowed), Nos. 5 and
6 with Bolton barley (two-rowed), and Nos. 7 and 8 with Banner oats. Ineach instance
on one plot Red clover in the proportion of 10 pounds to the acre had been sown with
the grain, while on the other plot the grain was sown without clover.

In October, 1897, this land was all ploughed about 8 inches deep, and in the
spring of 1898 it was disc-harrowed and twice harrowed with the smoothing harrow,
after which all the plots were sown with one variety of oats, the Banner. The oats
were sown on the 27th of April and came up on the 6th of May. The difference in the
growth of the grain on these plots was soon very noticeable, and as the season advanced,
especially just before the heads appeared, the difference in height and vigour of growth
in favour of the plots where the clover had been grown was very remarkable. So clearly
was this manifest that the difference could be distinctly seen at a considerable distance,
and the outline of those plots on which no clover had been grown could be readily traced
by the manifestly shorter and less vigorous growth. After the grain was fully headed,
the difference in appearance was not so clearly seen at a distance, but by a careful exam-
ination it could be easily traced. When ready to harvest the boundaries of the several plots
were accurately marked, they were cut and threshed separately and the following
particulars obtained :—

i
|
i
|

Straw, = Oats,
REsurrs, yield per | yield per
Acre. Acre.

]
i
)
i Lbs. } Bush. Lbs.
|

Plot 1—On which Preston wheat was sown in 1897 with clover .... ............ . 3,770 | 56 6
Plot 2— After Preston wheat without clover............ ..... ...... .. ... ..... 2,160 . 37 2
An increase in yield of oats atter wheat on the plot with clover of 19 i
bushels 4 pounds per acre with an added weight of straw of 1,610 pounds. | |
Plot 3—O0n which Odessa barley was sown in 1897 with clover.................... o 2,180 i 37 12
Plot 4—After Odessa barley withoutelover ........ ............. ... . .. ... i 1,450 | 30 10
An increase in yield of oats after barley on the plot with clover of 7 i
bushe]s 2 pounds per acre with an added weight of straw of 730 lbs. ;
Plot 5—O0n which Bolton barley was sown in 1897 with clover.. ........ . ........ 3,180 ‘ 51 26
Plot 6—After Bolton barley without clover ..... ... ... ... ... ... .. 2,000 | 4 24
Showing an increase in yield of oats after barley on the plot with clover i
of 7 bushels 2 pounds per acre with an added weight of straw of 1,090 lbs. | |
Plot 7—On which Banner oats was sown in 1897 with clover ....... .... ... ... 5110 l bb) 0
Plot 8—After Banner cats without clover ..... ...................... L 2,260 1 44 4

An increase in yield of oats after oats on the plot with clover of 10 i
bushels 30 pounds per acre with an added weight of straw of 2,850 pounds, :

The lower yields reported on plots 3 and 4 were due to the poor quality of the soil,
which was a light sandy loam. The other plots alongside had a heavier sandy Joam
soil of much better quality.

The results of these tests are very encouraging, the average increase in the yield
of grain on the four plots with clover being over 11 bushels per acre more than on those
‘where no clover was used.

RESULTS OF GROWING INDIAN CORN AFTER CLOVER.

Favourable results have also been had from a series of plots on which Indian corn
was planted after clover of different varieties and grown from different quantities of
seed per acre had been ploughed under. These tests were conducted on 15 plots of
o5 acre each which were sown with a grain crop in 1897 when different sorts and

¢
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quantities of clover were sown with the grain, excepting plots 7, 10 and 12, which were
left as check plots, on which the same sort of grain was sown, but without clover. The
soil was a sandy loam of fair quality which received a dressing of about 12 tons of
barn-yard manure per acre in the fall of 1896. No fertilizer has been applied since.
In this case the clover was allowed to remain during the winter and to grow until the
23rd of May following, by which time most of the plots had made a heavy growth, when
the land was all ploughed about 6 or 7 inches deep, and harrowed twice with the
smoothing harrow before planting. .

The variety of corn chosen for this test was the Longfellow, which was planted on
the 25th of May with the seed drill in rows 3 feet apart, and was cut on the 15th of
September. This corn made a medium and even growth of from 7 to 8 feet, was
leafy from top to bottom, and the stalks were well eared, many of the ears then begin
ning to ripen. The following results were obtained :—

QUANTITY AND KIND OF CLOVER SOWN, 1897.

L1898,
Plot. Varieties of Clover Sown. i Yield of
{Fodder Corn
per Acre,

|

’ITons. Lbs.

Mammoth Red clover 4 lbs. peracre........ e e e ( 15

1 560
2 " " W Glbs. P 15 1,720
3 " woow Blbs, v e 15 1,440
4 " u w10 lbs. " e 15 1,360
5 0 “ w12 Yhs. LR 16 1,920
6 “ " LE T 3 17 1,860
7 {Check plot, noclover sown....... ...l Lol i s 13 160
8 ICommon red clover, 101bs, peracre........ ..... ... coees L ...l Lo 22 200
9 JAlsike clover, 6 Ibs. peracre.... ...... .. ... Ll e 15 640
10 |Check plot, noClOVer BOWN ........ «cooiviiiin il L i e 14 960
11 |Alfalfa, 14 1bs. peracre. ... ....... «ceoeenriiiiin. o oLl e 14 1,320
12 {Check plot, no ClOVer SOWN. .. .. .vuveet i Lot ciii i e e 13 280
13 {Crimson clover, 24 lbs. peracre ......... ........ e e e 14 20
14 |Alsike, 6 lbs., Orchard grass, 141bs. peracre ... ..... ..... ... .. ... 19 200
15 |Alfalfa, 6 lbs., Orchard grass, 14 lbs. ... .. (.. ... ... .. e e el 14 1,280

These results clearly show the influence of the green clover as a fertilizer.

The beneficial effects on subsequent crops observed when clover is ploughed under
is due largely to the fact that clover in common with most other leguminous plants has
the power of taking nitrogen—one of the most valuable of fertilizers—from the air and
laying this up in its roots and leaves, and when these are buried in the soil by ploughing
the added fertility becomes available as plant food for subsequent crops. If a clover
plant be dug there will be found attached to its fine branching roots many small nodules
or swellings, each of which contains a colony of bacteria, and these microscopic organisms
are the active agents employed in taking nitrogen from the air and converting it into
plant food. Cultures are now made of these bacteria and sold under the name of Nitragin,
to promote the growth of clover.

The extensive root system also which clover plants have, enables them to penetrate
deeper in the soil than other plants, and to draw from the lower portions of the soil and
subsoil other important constituents which growing plants require, and when the clover is
turned under and decays, these also become available to after crops. Green crops when
ploughed under also improve the texture of the soil by adding to it organic matter and
thus make it more retentive of moisture and more suitable for sustaining plant

growth.
° 46
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RESULTS OF SOWING GRAIN WITH AND WITHOUT CLOVER.

Further experiments along this line have been tried during the past year at the
Central Experimental Farm which furnish additional proof of the fact that the sowing
of clover with grain does not affect the crop of grain for that year. The variations in
yield shown in the series of results given below are no doubt due mainly to slight
variations in the quality of the soil. The soil was a sandy loam of fair quality which
was manured during the winter of 1896-97 with about 15 tons of barn-yard manure per
acre. No fertilizer of any sort has been applied since. The previous crop was horse
beans. The land was ploughed in the autumn of 1897, about 8 inches deep, disc-
harrowed in the spring and harrowed twice with the smoothing harrow before sowing,
The plots were all sown on the 27th of April, came up 6th of May, and was ripe from
25th to 30th of July. The wheat was sown at the rate of 13 bushels per acre; barley,
six-rowed, 1} bushels ; barley, two-rowed, 2 bushels ; and oats, 2 bushels per acre. The
wheat was ripe 30th July, six-rowed barley, 25th July, two-rowed barley and oats, 27th
July.

GRAIN SOWN WITH AND WITHOUT CLOVER.

Name of Variety. Yield
per Acre.
!
Bush. Lbs.
i

1 Preston wheat with 10 1bs. clover seed peracre...... .. ... .............. e 31 40
2" " w without clover..... ........ ... ... ..o 0. 9 50
3 ;Odessa barley with 10 lbs. clover seed peracre.............. ... e 56 42
4 " w without clover. ... ... L e 55 30
5 'Bolton barley with 10 1bs. clover seed peracre... .. . . ..................... ... 52 44
6 " w o without clover ... ... . L. e e 54 48
7 'Banner oats with 10 lbs. clover seed peracre... .......................... ... ..... 87 32
8 " v without clover............... ... L. 0 L0 o ..o 89 14
9 Mensury barley with 4 Ibs. Mammoth Red clover seed per acre 29
10 m 0 6 lbs. " " m " 30
11 “ " 8 1hs. " “ Lon W 8
12 " " 10 lbs. " " m " 4
13 m m 12 1bs. m “ m " 928
14 " m 14 1hs. " m m " 8
15 " “ 10 lbs. Common Red cloverseed peracre............. . . .. ... 38
16 " o withoutelover. .. . ... .. L. 16
17 " # with 8 lbs, Alsike clover seed peracre .... ....... e . . 12
18 " “ 61lbs. » " B e i 46
19 " " 14 Tbs. Alfalfa " " o8 28
41 u w withoutclover. . ... Lo o0 oL L 22

WEIGHT OF CLOVER LEAVES, STEMS AND ROOTS PER ACRE.

Some further examinations were made during 1898 to ascertain the weight of the
leaves and stems also of the roots per acre on land which had been sown with different
quantities of seed. Such plots of the Mensury barley mentioned above as were sown
with clover were chosen for this test. An area of 4 feet by 4 (16 square feet) was dug
to the depth of 9 inches, and all the roots and tops of the clover carefully gathered and
weighed, and the weight of the material thus collected formed the basis of the estimate
of the weight per acre. These were dug on the 5th of November.

Plot 9. Mensury barley with 4 pounds Mammoth Red clover seed per acre :—

Tons. Lbs.

Weight of clover leaves and stems peracre ........... ... 2 1,189
" TOOULS PET ACT€. . .. vouiin veiienannen.. . 2 934

TOWL. e evevve et e e e 5123
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Plot 10.

Plot 11,

Plot 12.

Plot 13.

Plot 14.

Plot 15.

Plot 17,

Plot 18,

Plot 19.

Mensury barley with 6 pounds Mammoth Red clover seed per acre :—
Tons. Lbs.

Weight of clover leaves and stems peracre ... ... ... ... ........ 2 764
" TOOUES PET ACTE . ...\ \viint et vt e 2 1,870
Total.............

........... 5 634

Mensury barley with 8 pounds Mammoth Red clover seed per acre :—

Tons. Lbs.
Weight of clover leaves and stems per acre ... . 2 1,785

TOOLS Per acre . . ... oo Lo e oo 2 1870

Mensury barley with 10 pounds Mammoth Red clover seed per acre :—
Tons. Lbs.

Weight of clover leaves and stems peracre.. .. ... ..... ... ... .. 3 806
" TOOUS PET ACTE. ...t it vn iin i ieenaien i 3 436
Total.. oo e 61,262

Mensury barley with 12 pounds Mammoth Red clover seed per acre : —
Tong. Lbs.

Weight of clover leaves and stems peracre.............. ... .. ... 3 5b1
" TOOtS PET ACTe. ... v vvvnrvnn.... e e 3 210
Total ... i e e 6 761

Mensury barley with 14 pounds Mamnimoth Red clover seed per acre :—
Tons. Lbs.

Weight Of clover leaves and stems peracre.... ... iiiiiea..... oo 3 380
TOOLS PET ACTE ..\ iiven.t o v aennanenn. eeeee 3 1,486
Total.... oo e 6 1,866

Mensury barley with 10 pounds Cenimon Red clover seed per acre :—
Tons. Lbs.

Weight of clover leaves and stems peracre........ .................. 2 1,955
" TOOLS POT ACTE. .. ittt tie ittt neees e . 2 1,615
Total. ... o i e e iiereieeeeaas b5 1,570

Mensury barley with 8 pounds Alsike clover seed per acre : -
Tons. Lbs,

Weight of clover leaves and stems per acre 1§1,658
" roots per acre. ..., . 2 509
Total...oovivvnna.... v

4167

Mensury barley with 6 pounds Alsike clover seed per acre :—
Tons. Lbs,

Weight of clover leaves and stems peracre........ ... ... ........ 2 509
" TOOIS POP ACTE . ... . i o i e o 2 1,615
Total. ..o o 512

Mensury barley with 14 pounds Alfalfa seed per acre ;—

Weight of Alfalfa leaves and stems peracre....... .. ... ... ... .. ... 1 892
“ TOOUS PEL ACTe. . ..oL Lo . . L e 1 .raq1
Total. ... o e i é 933
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WEIGHT OF CLOVER LEAVES AND STEMS AND ROOTS ON PLOTS ALLOWED TO GROW UNTIL
SECOND YEAR.

In the annual report of the Experimental Farms for 1897, page 37, reference is
made to the weights of leaves and stems and roots per acre of clover in a series of plots
ranging from Nos. 5 to 17, all of which were sown with Odessa barley on the 6th of
May, 1897, with different quantltles and kinds of clover ; and on the 20th of October of
that year the weight of the leaves, stems and roots Were ascertained in the manner
already explained and the results published in that report.

These plots were not ploughed in the autumn but the clover was left undisturbed
until the 21st of May, 1898, by which time it had made a strong and heavy mat of
growth and the plants had reached a height of nearly 2 feet.

Similar blocks to those already referred to, 9 inches deep and covering 16 square
feet, were cut out of these plots on the 21st of May, when the following results were
obtained :—

Plot 6. Sown with 4 pounds Mammoth Red clover seed per acre:—

Tons. Lbs.
Weight of clover leaves aud stems peracre... .. .. .. . ... ., .. 6 1,442
" TOOUS PEL ACTC.c .o u 'y ettt e e 6 1,783
Total ... 13 1,22
Plot 7. Sown with 6 pounds Mammoth Red clover seed per acre :—
Tons. Lbs.
Weight of clover leaves and stems peracre...... ........ . ... ...... 7 1,484
" TOOLS PET ACT€... .. . .....ov  eeeiiiiiiiiieeanen 5 1,741
Total ... ....... R s e.. 131,225
Plot 8. Sown with 8 pounds Mammoth Red clover seed per acre :—
Tons. Lbs.
‘Weight of clover leaves and stems per ACTE. ... et e e 8 1,356
" Toots per acre... e e e 6 1,783
Total . .. ..... ... ... ... e e 1@_1_143&
Plot 9. Sown with 10 pounds Mammoth Red clover seed per acre :—
Tons. Lbs.
Weight of clover leaves and stems peracre..... .... ............ .. 9 887
" FOOES PEF 8CT€.. ... ........ ceooiniivniaennne oun 7 633
Total ... . ... e 16 71,520
Plot 10. Sown with 12 pounds Mammoth Red clover seed per acre:—
Tons. Lbs.
Weight of clover leaves and stems peracre...... . ............... 8 1,356
" TOOES PEX 8CT€.e et v vn veee et e 6 1,272
Total ..... . (. L 15 628
Plot 11. Sown with 14 pounds Mammoth Red clover seed per acre:—
Tons. Lbs
Weight of clover leaves and stems per acre. .. ... e 8 845
" TOOES POY BCI€.. ..ot veeeet teeiee i 4 1,358
Total. . ..o e e e 13 203
Plot 12. Sown with 10 pounds Common Red clover seed per acre :(—
Tons. Lbs.
‘Weight of clover leaves and stems peracre........................ .. 9 717
" TOOLE PET ACTR.. ... o\t enreineeaeainennancnn oo 6 421 )
Motal. ... .. i eerieeaeiee e e 15 1,138

8b—4
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Plot 14. Sown with 14 pounds Alfalfa seed per acre:-—

Tons. Lbs.
Weight of Alfalfa leaves and stems per acre........ e teereenennnenaea 3 816
" TOOLS PET ACTO ..+ vevverovne cosvossononasans 2 254
TOtl.. .. ceeeeeiae eeeer e eeern e e 5 1,070
Plot 17. Sown with 6 pounds Alsike clover per acre:—
Tons. Lbs.
Weight of clover leaves and stems per acr 1 631
" TOOt8 per acre......... esereieriesensainens .. 4 1,018
TOAL ..o tevei e e e s 151,649

These figures give much food for thought. They show an enormous increase in
the useful fertilizing material which can be had, when clover is left over, for ploughing
under in time for an Indian corn or potato crop, and indicate that the best results
are likely to attend the pasturing of the clover in the autumn, and leaving it to be
turned under in May following.

Thirty-six acres of field crops, chiefly oats and barley, were sown with clover last
spring; the plants made good growth, although not quite so strong as in 1897
Nevertheless there was a fine mass of leaves, stems and roots turned under with the
late autumn ploughing.

ResuLts oF SowiNGg CLOVER SEep TREATED wiTH NITRAGIN.

Experiments were tried during the past year in the sowing of clover seed inoculated
with a culture of Nitragin. This material was obtained in bottles from the manufactu-
rers, Messrs. Meister, Lucius & Bruning, of Germany. As received, the material was
in a soft, gelatinous condition, easily liquified when slightly warmed. This was diluted
with water in the manner and quantity directed and sprinkled on the clover seed which
was subsequently dried, partly by exposure and partly with dry sand. Before treat-
ment a definite weight of clover seed, sufficient for the experiments to be undertaken,
was set aside for {reatment, and a similar weight of the same lot of seed put by tor
use in the untreated condiion. Each of these lots were divided into five portions,
one of which was reserved for the trials to be made at the Central Farm, and the other
four portions were sent. to the brancn farms.

The following are the results obtained at the Central Farm. The seed was sown
on sandy loam on the 14th of June at the rate of 10 lbs. per acre. Both lots
of seed germinated well and made good growth. On casual examination both looked
very much alike as to strength and vigour, but on a wmore careful scrutiny the treated
seed appeared to promise the best results,

On the 24th of November a piece of the soil 2 feet by 2 (8 square feet)and 9 inches
deep was cut out of each plot, and the leaves, roots and tops carefully gathered, when
the following particulars were obtained :

Plot 1. Seed inoculated with Nitragin ;— Tons. Lbs.
Weight of clover leaves and stems per acre.............. 4 507

" n TOOUSPEracre........... ....... ..... 4 167
Total..................... e 8 674

Plot 2. Seed untreated :— Tons. Lbs.
Weight of clover leaves and stems per acre............. 2 1445

" n roots peracre............. fee e 2 760

Total . ................ o eeeeeenaea o 5 205

From this experiment it would appear that there may be a decided advantage in
wsing Nitragin to inoculate the seed of clover under some conditions.
50
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EXPERIMENTS WITH SOJA BEANS.
(Soja hispida.)

The Soja or Soya bean was first grown at the Central Experimental Farm as
a fodder plant in 1897, when two varieties, a late and an early sort were tested. The
early variety, the seed of which was obtained from Peter Henderson & Co., seedsmen,
of New York, proved very promisiug and produced on the small plot grown a weight
of fodder equal to 15 tons 855 lbs. per acre. In this case the beans were sown in rows
9 inches apart. Further experiments have been tried with this early ripening Soja
bean during the past season, when two sets of plots were sown at different dates and
of different widths in the rows with the object of finding out the best time to plant and
the most profitable method of planting. The soil was a sandy loam of good quaiity,
which received a dressing of fresh barn-yard manure of about twelve tons per acre,
distributed in smail piles of about one-third of a cart load each during the winter of
1897-98. This was spread in the spring. The previous crop was hay. The land was
ploughed very lightly after the hay was taken off, and disc-harrowed and cultivated at
intervals during the remainder of the season to keep down all growth., In the spring
of 1898, the land was ploughed about 6 inches deep, and harrowed twice with the
smoothing harrow before sowing. The beans were sown with the seed drill, from 1
to 2 inches apart in the rows.

Plot 1. Soja beans, sown in drills 35 inches apart. Sown 26th April, came up
14th May, and was cut for ensilage 12th September. The growth was strong and even,
the plants were very leafy and grew to an average height of 42 to 46 inches, and they
were very well podded. The beans in the pods were fullgrown and beginning to
hardeu at the time of cutting. The weight of green fodder was at the rate of 9 tons
520 pounds per acre.

Plot 2. Sown indrills 28 inches apart. Sown 26th April, came up 14th May,
and was cut for ensilage 12th September. The growth was strong and even, the
plants were very leafy and grew to an average height of 42 to 48 inches. They were
very well podded, and the beans in the pods were full-grown and beginning to harden
at the time of cutting. The weight of green fodder was 9 tons 890 pounds per acre.

Plot 3. Sown in drills 21 inches apart. Sown 26th April, came up 14th May, and
was cut for ensilage 12th September. The growth was strong and even, the plants were
very leafy and grew to an average height of 42 to 44 inches. They were very well pod-
ded, and the beans in the pods were full grown and beginning to harden at the time of
cutting. The weight of green fodder was 10 tons 1,760 pounds per acre.

Plot 4. Sown in drills 21 inches apart. Sown 17th May, came up 31st May, and
was cut for ensilage 12th September. The growth was strony and even, the plants were
very leafy and grew to an average height of 42 to 44 inches. They were very well
podded, and the beans in the pods were full grown and beginning to harden at the time
of cutting. The beans appeared to be as far advanced in ripening in this plot as in those
sown 26th April. The weight of green fodder was 11 tons 1,480 pounds per acre.

Pot 5. Sown in drills 14 inches apart. Sown 17th May, came up 31st May, and
was cut for ensilage 12th September. The growth was strong and even, the plants were
very leafy and grew to an average height of 42 inches. The plants were not as strong or
woody in this plot as in the forier; would have lodged very easily. They were fairly
well podded and the beans were beginning to harden at the time of cutting. The weight
of green fodder was 12 tons 1,800 pounds per acre.

Plot 6. Sown in drills 7 inches apart. Sown 17th May, came up 31st May, and
was cut for ensilage 12th September. The growth was strong and even, the plants
were very leafy and grew to an average height of 40 to 42 inches. The plants were
not so strong or woody as where they were wider sown ; would have easily lodged.
They were fairly well podded, but the pods were not nearly as plentiful as when sown
in rows 21 inches apart or as ripe at the time of cutting. The weight of green fodder
was 12 tons 1,260 pounds per acre.

From these experiments it would appear that the best results may be looked for
from planting these beans about the middle of May in drills 14 inches apart.
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EXPERIMENTS WITH HORSE BEANS.

Two sets of plots were sown at different dates, and of different widths, during
1898. The soil was a sandy loam of good quality, which received a coating of barn-
yard manure of about 12 tons per acre, distributed in small piles of about une-third of a
cart load each, during the winter of 1897-98 which was spread in the spring. The
previous crop was hay. The land was ploughed very lightly when the hay was taken
off, and cultivated at short intervals afterwards to keep down all growth until autumn.
In the spring of 1898, it was again ploughed about 6 inches deep, and harrowed twice
with the smoothing harrow before sowing. The beans were sown with the seed drill.

Plot 1. Tick beans, imported seed. The seed on this plot was sown in rows 35
inches apart. Sown 26th April, came up l14th May, and was cut 25th August. The
growth was weak and even. Height 30 to 38 inches. Blight was first noticed on the
leaves on 27th July, and spread so rapidly that all the plots had to be cut on 26th
August. Yield per acre, 2 tons 340 pounds.

Plot 2. Seed sown in rows 28 inches apart. Sown 26th April, came up 14th May,
and was cut 25th August. The growth was weak and even. Height 30 to 38 inches.
Yield per acre, 2 tons 340 pounds.

Plot 3. Seed sown in rows 21 inches apart. Sown 26th April, came up 14th May,
and was cut 25th August. The growth was weak and even. Height 30 to 38 inches.
Yield per acre, 2 tons 1,940 pounds.

Five additional plots were sown adjoining the first three. The soil was similar,
and the preparation and treatment of the land the same.

Plot 4. Seed sown in rows 35 inches apart. Sown 17th May, came up 31st May,
and was cut for ensilage 12th September. The growth was weak andeven. Height
36 to 40 inches. Well podded, and a large proportion of the beans ripe. Yield per
acre, 4 tons 1,840 pounds.

Plot 5. The seed on this plot was sown in rows 28 inches apart. Sown 17th May,
came up 3lst May, and was cut for ensilage 12th September. The growth was weak
and even. Height 3¢ to 40 inches, well podded, and a large proportion of the beans
ripe. Yield per acre, 4 tons 1,360 pounds.

Plot 6. The seed was sown in rows 21 inches apart. Sown 17th May, came up 31st
May, and was cut for ensilage 12th September. The growth was weak and even.
Height 36 to 40 inches, well podded, and a large proportion of the beans were ripe.
Yield per acre, 3 tons 1,730 pounds. .

Plot 7. The seed was sown in rows 14 inches apart Sown 17th May, came up 31st
May, and was cut for ensilage 12th September. The growth was weak and even. Height
36 to 40 inches, fairly well podded, not as many as on plot 3, beans beginning to ripen,
Yield per acre, 3 tons 1250 pounds.

Plot 8. The seed was sown in rows 7 inches apart. Seed sown and cut for ensilage
on same dates as No. 7. The growth was weak and even. Height 36 to 40 inches.
There were very few pods. Pods beginning to ripen. Yield per acre, 2 tons 1,730
pounds.

FieLp Prots oF Horse BEANs.

Two field plots of half an acre each were sown with horse beans during 1898. The
soil was & heavy sandy loam of good quality, partly clay, which was manured in the
autumn of 1894 wisn about 18 tons of barn-yard manure per acre. No fertilizer has heen
applied since. The previous crop was oats. It was ploughed in the autumn of ;397
about 8 inches deep, and in the following spring it was disc-harrowed once, and ha.rrowe(i
twice with the smoothing harrow before sowing. The beans were sown with the grain
drill in rows 3 feet apart, using about 50 pounds of seed per acre.

Plot 1. One half acre. Tick beans, imported seed. Sown 26th April, came up
14th May, and was cut for seed 22nd August. The growth was weak and even
vines fairly well podded, pods quite ripe5.2 Height 30 to 33 inches. Blight was first
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noticed on the leaves 27th July, and spread so rapidly up to 22nd August, that all had
to be then cut. Yield per acre, 3 tons 304 pounds; yield of seed per acre, 10 bushels 72
pounds. :

Plot 2. One-half acre. This was adjoining plot 1, on similar soil and the land had
similar preparation and treatment. The seed was also of the variety known as Tick,
but of Canadian growth. Sown 26th April, came up 14th May, and was cut for seed
22nd August. The growth was weak and even, vines fairly well podded, pods quite
ripe. Height 30 to 33 inches. Blight was first noticed on the leaves 27th July.
Yield per acre, 3 tons 740 pounds ; yleld of seed per acre, 9 bushels 8 pounds.

EXPERIMENTS WITH SUNFLOWERS.

Two field plots covering 1 acre were sown with this crop. The soil was a heavy
sandy loam, partly clay, of good quality, which was manured in the autumn of 1894 with
about 18 tons of barn-yard manure per acre. No fertilizer has been applied since. The
previous crop was oats. 1t was ploughed in the autuinn of 1897, ahout 8 inches deep,
and in the following spring it was disc-harrowed once, and harrowed twice with the
smoothing harrow before sowing. The seed was sown with the grain drill in rows 3
feet apart, using 3 to 4 pounds of seed per acre, and the plants were thinned out when
they were 3 or 4 inches high so as to leave them from 18 to 20 inches apart in the rows.

Plot 1. One-half acre. Mammoth Russian Sunflowers, biack seeded variety. Sown
26th April, came up 11th May, and the heads were quite ripe when cut for the silo on
9th September. The plants were of medium growth, and the yield of heads was 5 tons
970 pounds per acre.

Plot 2. One-half acre. Mammoth Russian Sunflowers, light coloured seed. Sown
26th April, came up 11th May, and the heads were quite ripe when cut for the 'silo on
9th September. The plants were of medium and even growth. Yield of heads per
acre, 5 tons 990 pounds.

EXPERIMENTS WITH FLAX.

The experiments which were begun with flax in 1896 to gain information as to the
best timne for sowing and the quantity of seed which should be sown to give the heaviest
crops, have been continued. The sovil was a sandy loam of medium quality, rather
heavy, which was manured during the winter of 189697 with about 15 tons of barn-
yard manure per acre. The previous crop was horse beans. The land was ploughed
in the autumn of 1897, about 8 inches deep, and in the following spring it was disc-
harrowed once and harrowed twice with the smoothing harrow before sowing.

FIRST SOWING.

Plot 1. Forty pounds of seed per acre. Sown 25th April, came up 8th May, and
was ripe 29th July. Made a strong and even growth, all standing well.
Weight of straw peracre................ ......... 3,200 pounds.
Yield of seed per acre.... ....... . ev.-.... 13 bushels 12 pounds.
Plot 2. Eighty pounds of seed per acre. Seed sown and ripened on same dates as
plot 1. Made a strong even growth, all standing well.
Weight of straw peracre.... ... . ............... ... 3,390 pounds.
Yield of seed peracre.. . .................. 15 bushels 42 pounds.

SECOND SOWING.

Plot 3. Forty pounds of seed per acre. Sown 2nd May, came up 11th May, and
was ripe 29th and 30th July. Made a medium and even orowth all standing well.
Weight of straw peracre......................... 2,960 pounds.
Yield of seed per acre.. ... .9 bushels 16 pounds.
Plot 4. Eighty pounds of seed per acre. Seed sown and ripe on same dates as
plot 3. Made a strong and even growth all standmg well.
Weight of straw per acre.. e e 3,260 pounds.
Yield of seed per acre. . | bushels 44 pounds.
53



62 Victoria Sessional Papers (No. 8B.) A. 1899

THIRD SOWING.

Plot 5. Forty pounds of seed per acre. Sown 9th May, came up 17th May, and
was ripe 6th August. Made a medium and even growth, all standing well.
Weight of straw peracre..........coovviiee onnn. 2,880 pounds.
Yield of seed peracre. ..................... 8 bushels 32 pounds.
Plot 6. Eighty pounds of seed per acre. Seed sown and ripe on same dates as
plot 5. Made a medium and even growth, all standing well.
Weight of straw peracre................... ... 2,580 pounds.
Yield of seed per acre............... e 12 bushels 18 pounds.

FOURTH SOWING.

Plot 7. Forty pounds of seed per acre. Sown 16th May, came up 23rd May, and
was ripe 9th August. Made a medium and even growth, all standing well.
Weight of straw peracre........ ............ ....2,150 pounds.
Yield of seed peracre....................... 7 bushels 18 pounds.
Plot 8. Eighty pounds of seed per acre. Seed sown and ripe on same dates as
plot 7. Made a medium and even growth, all standing well.
Weight of straw peracre....... . ......... ...... 2,630 pounds.
Yield of seed peracre..... ... .............. 11 bushels 54 pounds.

These four sets of plots were sown a week apart, beginning with the 25th of April.
On the first plot in each group 40 pounds of seed were used, and on the second 80
pounds. The heaviest weights both of seed and straw have been obtained from the
earliest sown plots.

SPECIAL EXPERIMENTS WITH FERTILIZERS.

In the annual report of the Experimental Farms for 1893, details were given on
pages 8 to 24 of the results of a series of tests which were carricd on during the previous
five or six years with the object of ga'ning information regarding the effects which
follow the application of certain fertilizers and combinations of fertilizers on the more
important farm crops. The particulars there given covered the results of six years’
experience with crops of wheat and Indian corn, and five years' exprrience with crops
of oats, barley, turnips and mangels. The results of similar tests conducted for three
years with carrots and one year with sugar beets were also given.

These experiments have been continued ; and as explanatory regarding the prepar-
ations made and the general plan, together with the way in which they have been
carried on, the following paragraphs are quoted from the report of 1893 :—

« A piece of sandy loam, more or less mixed with clay, which was originally covered
with heavy timber, chiefly white pine, was chosen for these tests. The timber was cut
many years ago, and among the stumps still remaining when the land was purchased,
there had sprung up a thick second growth of trees, chiefly poplar, birch and maple, few
of which exceeded 6 inches in diameter at the base. Early in 1887, this land was
cleared by rooting up the young trees and stumps and burning them in piles, on the
ground from which they were taken, the ashes being afterwards distributed over the
soil as evenly as possible, and the land plonghed and thoroughly harrowed. Later in
the season it was again ploughed and harrowed, and most of it got into fair condition
for cropping.

“The plots laid out for the experimental work with fertilizers were one-tenth of an
acre each, 21 of which were devoted to experiments with wheat, 21 to barley, 21 to
oats, 21 to Indian corn or maize, and 21 to experiments with turnips and mangels. It
was not practicable to undertake work on all the plots the first season. The tests were
begun in 1888 with 20 plots of wheat and 16 of Indian corn, and in 1889 all the series
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were completed excepting six plots of roots, Nos. 16 to 21 inclusive, which were avail-
able for the work in 1890.” 1n all cases the plots in each series have been sown on the
same day.

“In 1890 it was found that all the grain plots had become so weedy that the growth
of the crops was much interfered with, and with the view of cleaning the land one-half
of each of the wheat and oat plots was sown with carrots in 1891, and one-half of each
of the barley plots with sugar beets. In 1892 the other half of each plot in each of
these series was sown with carrots. In 1893 it was thought desirable to continue this
cleaning process, and carrots were again sown on the half of the wheat and ocat plots
occupied with this crop in 1891, and also on the half of the barley plots cropped with
sugar beets that year.” In 1894, 1895, 1896, 1897 and 1898 the one-half of the oat
plots were sown again with carrots and the half of the plots devoted to wheat and barley
were planted with potatoes.

TREATMENT OF S8OIL.

“The treatment of the soil on all the grain plots has been to gang-plough soon
after harvest, and after the shed grain and weeds have well started to plough again
later, about 7 inches deep. In spring the plots have been gang-ploughed cnce before
applying the fertilizers, which are then scattered over the surface and harrowed with
the smoothing harrow before sowing. On those plots where barn-yard manure has been
used, the manure has been lightly ploughed under as soon as possible after it has been
spread on the land and just before sowing Wherever barn-yard manure is spoken of,
it is understood to be a mixture of horse and cow manure in about equal proportions.”

A summary of these permanent fertilizer plots is given each year, taking the aver-
age yield of the whole of the previous period, adding the results of the current year, and
then giving the average yield for the full time.

CHANGES IN THE FERTILIZERS USED.

Ten yeurs’ experience bas shown that the finely ground untreated mineral phosphate
is of no value as a fertilizer. This substance has heen heretofore used every year on
wheat, on plots 4, 5, 6, 7 and 8, also on the plots similarly numbered in the experiments
with fertilizers on barley, oats, Indian corn, carrots and potatoes, and in the experi-
ments on roots on plots 4, 5, 6 and 7. TIn all these plots the use of the finely ground
untreated mineral phosphate has been discontinued this year and in its place similar
weights of the Thomas’ phosphate powder used.

WHEAT PLOTS.

The seed sown on each of these plots from the beginning has been in the propor-
tion of 14 bushels per acre, excepting in 1894 ; and the varieties used were as follows :
In 1888-89.90 and 1891 White Russian, and in 189%-93 Campbell’s White Chaff. In
1894 the Rio Grande wheat was used, and shortly before sowing it was tested as to
vitality and found to be deficient in germinating power,—less than half the kernels
sprouted. As it was not practicable then to secure better seed, double the usual quan-
tity was sown, namely, three bushels per acre, which gave a proportion of growth on
each plot of about the usual thickness. In 1895, 1896, 1897 and 1898 Red Fife wheat
was used in the usual quantity of 14 bushels per acre. In 1898 the Red Fife was
sown 27th April, came up 8th May and was harvested 4th August, requiring from the
date of sowing to maturity a period of 99 days.

The season of 1898 at Ottawa has been fairly good for the growing of spring wheat,
and has given in general, crops above the average. In the plots referred to in the follow-
ing table, those treated with barn-yard manure have exceeded the average of past years,
all the others have fallen below it.
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# ™ ACRE EACH.

Yertilizers applied each Year.

! No. of Plot.

v
'

AvVERAGE YIELD 11TH SEasoN, 1898

.. AVERAGE YIELD

FOR . V ARIETY, FOR
TEN YEARS. i Rev Five. ELEVEN YEARS.
| —
Yield Yield © Yield ' Yield Yield Yield
of of ~of © of of of
Grain.  8traw.  Grain. = Straw. Grain. ' Straw.

Per acre. Per acre’ Per acre.

1'Barn-yard manure (mixed horse and cow
manure) well rotted, 12 tons per acre m<
1888 ; 15 tons per acre each year since. .

Barn- \ard manure (mixed herse and cow»
manure) fresh, 12 tons per acre in 18883,
15 tons per acre each year since. ....... i

Unmanured . e

Thomas’ phmphate, 500 1bs. per acre .. . |

Thomas' phosphate, 500 lbs. ; nitrate of!
soda, 200 lbs. peracre.... ... ..,. ...

Baen- )nrd manure, partly rotted and acl
tively fermentmg 6 tons per acre
Thomas® phosphate, 500 1bs. per 'wre,}
composted together, intimately mixed,!
and allowed to heat for several days
fore using .

Thomas’ pho-phate, 500 Tbs. ; "nitrate of:
soda, 200 lbs. ; wood ashes, unleached,’
1, 000 lbr. per acre.

Thomas’ phosphate, 500 1bs. ; ‘wood asheq,
unleached, 1,500 lbs. per acre

Mineral superphosphute. No. 1, 500 1bs. per
acre.

Mineral superphosphate, No. 1, 350 Ibs, ,‘
nitrate of soda, 200 lbs. per acre . .

Mineral su nrphosphate, No. 1, 350 Tbs. .1
nitrate (r! soda, 200 lbs. ; wood ashes,|
unleached, 1.500 1bs. per acre

Unmanured

Bone finely ground, H00 lbs. per acre.. ... ..

Bone finely ground, 500 1bs. ; wood aqhes,\
unleached, 1,500 Ibs. per acre. .

Nitrate of su(h 200 s, per acre. . .... .

Muriate of pota.sh, 150 1bs. per acre.

Su}phate of ammonia, 300 lbs. per acre. ...

Sulphate of iron, 60 Ibs. per acre..........

Common salt (bodlum chloride) 300 1hs per
acre.

Land p‘aster or gypsum (Calcium su]phate)

Ibs. peracre............ ...l

Unmanured in 1889, mineral superphos-
phate, No. 2, 500 1bs. per acre, each yem}
since

[\

& Ot U3

-1

x

o] M e e ot N T 56 s, o

10
1

12
13
i

15
16
17
18
19

20

!Bush.

1bs.  Lbs. :Bush. 1
20 .. 1 3544 30 20
t
20 475 3,598 | 28 5
10 861 1,869 | 7 ..
10 33% 1,803 | 8 30
|
12 43 i 2,805 | 10 50
t
|
1
17 067 3,004 | 20 40
"
12 504 2188 ] 11 30
10 519, 1,693| 9
11 485 17381 9 40
13 8  29%7| 10 10
t
13 48 26761 10 40
9 58  1635| 7T 20
11 484 1,807 | 10 20
15 1684 2205 | 14 30
13 4381 2316 9 50
15 364, 1,981 9 40
12 oyl 233 9 10
12 495 1.843] 9 30
13 165%) 1,625 | 13
12 57 | 1878] 9
12 335 1,850 | 11 10

S,

‘Per acre! Per acre. Per acre

i

| Lbs.  Bush. lbs.  TLbs.
[ 5,360 | 20 368 3,709
4,710 { 20 524 3,609
2200 | 10 16¢ 1,899
2190 | 10 227 1,920
Poopto| 12 328 2,865
| \
i
! N
4,000 | 18 117 3,0M
Co2710 | 12 483 29235
L3610 | 10 a1y| 1,867
| 2160 | 11 874 1,776
boamol 12 51y 3,035
|
i
2,450 | 13 3019 2,665
1800 | 9 437 1,650
' 2100 | 11 408 1.834
2800 | 15 120] 2,974
Cozu0 ! 13 22| 2300
D200 0 15 20| 2001
CoLTo0 |11 w4 2277
I 1810, 12 31| 1840
[ 1,780 1 13 15 | 1,63
5 1,900 | 12 3550 1.880
i 1
{
; 1,850 | 12 263| 1,850

BARLEY PLOTS.

The quantity of seed sown per acre on the barley plots was 2 bushels in 1889, 1890
and 1891, 14 bushels in 1892 and 1893, and 2 bushels in 1894, 1895, 1896, 1897 and
1898. Two-rowed barley has been used for seed throughout the whole pemod The

varieties used were as follows :

1889, 1890 and 1891, Saale ; 1892,

Goldthorpe ; 1893,

Duck-bill ; and in 1894, 1895, 1896, 1897 and 1898, Cana.dla,n Thorpe a selected form
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of the Duck-bill. In 1898 the Canadian Thorpe was sown on 28th April, came up 8th
May and was harvested 8th August, requiring from the date of sowing to maturity a
period of 102 days.

In 1898 the yield of all the barley plots has been less than the average of past
seasons, excepting the two plots fertilized with barn-yard manure, which have exceeded
the average.

EXPFRIMLVTS WITH FFRTILIAERS ON PLOTS OF BARLEY lla'rH ACRE

i o 1 o I
. { ]

AVERAGE 10TH SEASON, 1898.! AVERAGE
YIELD For NINE V ARIETY, 1 Y1ELD ror TEN
' YEARS. ICANADIAN THORPE. | YEARS.

!
| - —_— !
| !

. Fertilizers applied cach Year. i Yield Yield Yield Yield  Yield { Yield

of of of of of i of

Girain. Straw. © Grain. | Straw. . Grain. | Straw.

Per acre. {Peracre.: Per acre. {Per acre; Per acre. Per acre
i

! Number of Plot.

Bush. lbs.|

Lbs. Bush. lbs.] Lbs. |Bush. 1bs.! Lbs.

1{Barn- yard manure, well rotted, 15 tons per

3052 42 14 | 3,070 | 34 3470 3,054

|

acre .., 33 423 |
|Barn y.u'd manure fresh 15 tons per acre.. 34 45§ 3,305 39 38 | 3,060 35 3,280
3Unmanured ... ......... il 4 M) 1592, 8 6 | L610| 13 325 1.504
lThomas phosphate, 500 1bs. per acre ... 14 26;;‘. 1,463 7 44 ] 1,330 13 4280 1,470

5/Thomas’ phosphate, 500 lbs. ; nitrate of ! I
soda, 200 lbs. per acre  ............. 19 3630 2,224 13 46 | 1370 | 19 87| 2,15

G6!Barn-yard manure, partly rotted, and ac- i

!
tively fermentmg, 6 tons per acre; :
Thonias’ phosphate, 500 lbs. per acre,

composted together, intimately mixed and | |

allowed to heat for several days before H | {

using. .. ... 28 10}y 2466 27 4 | 2,200 | 28 47 2,430
7/Thomas’ phosphate, 500 1bs. ; nitrate of soda, 1 ‘

200 ths.; wood ashes, \mleached 1,000/ ! ‘ \

1bs. Peracre. ... o 22 475 | 24041 18 26 1,860 . 22 263 2,350
8 Thomas’ phosphate, 500 1bs, ; wood a‘;hes, ) ‘

unleached, 1,500 lbs. per acre. . ... 19 3% 1 1,702 15 40 L4400 19 1685 1,676
9!'\lmeral superphosphate. No. 1, 500 lbs. per i '

ACTE. ... v tiiien sieee ae e 21 364 2,023, 16 2 1,530 | 21 9 1,974
10| Mineral superphosphate, No. 1, 350 lbs. ; ! |

nitrate of soda, 200 lbs. per acre .. ... 26 358 ] 2,452 | 23 36 1,760 | 26 2140 2,383
11/Mineral superphosphate, No. 1, 350 lbs. ; | i I

nitrate of soda, 200 Ihs. ; wood asheﬂ un- ‘ ! !

leached, 1,500 lbs. peracre.... .. ...... 26 1331 2,568 1 20 20 2,220 | 25 337%| 2,533
12[Unmanured . . ....ooeenen P13 365 1,2421 8 46 | 1,080 1 13 131»0 1,226
13|Bone, finely ground, 500 Ibs. peracre.. .. 14 63 1,376 10 .. 1,420 | 13 35 1,380
14|{Bone, finely ground, 500 lbs. ; wood ashes, : :

unleached, 1,500 lbs. per ACTE. . oo L0220 B8 20200 21 12 1,680 | 22 1%| 1,986
15| Nitrate of soda 200 Ibs. per acre......... ; 22 3731 2,468, 9 28 1,440 | 21 22 ,36")
16{Muriate of pomsh, 150 lbs. per acre. ...... 22 24 | 1,047 l 16 12 1,240 © 21 42 | 1,876
17'Sulphate of ammonia, 300 lbs. peracre .... 18 43 2,068 | 13 6 1,420 : 17 28¢5 2,003
18‘Sulph.ute of iron, 60 lbs. Yer acre. ... .... 18 343 1,794 9 38 1,170 | 17 35{‘54‘ 1,732
19/Common salt (bodlum chloride) 300 1bs. per\ ! ! : :

ACTE . ittt ceiin e 28 304 | 2,143 | 28 16 1,850 | 28 5 @ 2114
20Land Fhster or gypsum (Calcium sulphate),“ i | !

300 1bs. peracre.. ... ........... .. 20 3 1,766 ; 11 32 1,020 © 19 394 1,601
21|Mineral superphosphate, No. 2, 500 lbs. per! ‘ i i

LY : 21 30§ ] L7211 10 30 ‘ 1,100 | 20 26 | 1,860

i i ! i
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OAT PLOTS.

The quantity of seed sown per.acre on the oat plots, was 2 bushels in 1889 and
1890 ; 1% bushels in 1891, 1892 and 1893, and 2 bushels in 1894, 1895, 1896, 1897 and
1898. The varieties used were as follows: In 1889, Early English ; 1890, 1891, 1892,
1893, Prize Cluster; and in 1894, 1895, 1896, 1897 and 1898, Banner. In 1898 the
Banner was sown 27th April, came up the 8th May, and was harvested 1st August,
requiving from the date of sowing to maturity a period of 96 days.

0

EXPERIMENTS WITH FERTILIZERS ON PLOTS OF OATS, &tH ACRE.

|
. AVERAGE YIKLD [10TH SEASON, 18‘18[ AVERAGE YIELD
! \ FOR V ARIETY, i FOR
! | NixE YEaRs. BANNER. { TEN YEaRSs.
k] Fertilizers applied each Year. - ! Yield Yield Yield ! Yield Y)eld | Yle]d
[ of of 0 i o I
s Grain. | Straw. | Grain. | Straw. (;mm Straw
§ Per acre. {Per acref Per acre. |Per acre; Per acre. gPer acre
— ———— i —_— 1 |
i | |
Bush. Ibs.! Lbs. ‘Bush. lbs,] Lbs. Bush. Ibs.| Lbs.
1{Barn-yard manure, well rotted, 15 tons pel\ | i |
BOTE. ... ittt e 46 23§ 3191 1 63 28 ¢ 3,630 | 48 14 |, 3,28
2|Barn-yard manure, fresh, 15 tons per acre.; 53 194 3,452 | 62 32 l 3,670 | 54 17 ! 3,467
SUnmanured. ..., ... .......... .. . ... 30 825 | 1,559 28 8 . 1,340 30 232 1,534
4/Thomas’ phosphate, 500 lbs. per acre ... i 30 18! 1,810 30 20 | 1‘330 P30 1845 1762
5!Thomas’ phosphate, 5001bs., nitrate of soda, i
200 1bs. peracre. .. ........... ...... 48 5F| 2771 48 18 | 2,190 )’ 7 278
6{Barn-yard manure, partly rotted and ac-’ ! : '
tively fermenting, 6 tons per acre;
Thomas’ hosphaw, 500 lbs. per acre,' i :
compoctec? together,intimately mixed and. i i !
all(med to heat for several days before’ : . ; :
T 43 313 1 2661 | 47 12 0 210 4 9 | 2614
7 Thomas phosphate, 500 1bs. ; nitrate of soda, 1 i ; i
200 1bs.; wocd ashes, un]ewohpd 1, ()00 k : |
Ibs. peracre. ... ... ... ... 4401251 3248 | 49 24 | 2,260 1 44 3050 3,140
8|Thomas’ phosphate, 500 1bs.; wood ashes, | ; !
unleached, 1,500 lbs. per acre.... ..... 10 114 2376 | 35 10 ! 1,610 39 285 2,299
9{Mineral superphmph.ne No. 1, 500 Ibs. peq ' i !
BETE . ou ittt e 35 12} 2,021 31 26 ; 1,280 ; 35 oo 1,947
10/Mineral superphosphate, No. 1, 350 lbs.; } i !
nitrate of soda, 200 lbs. per acre. . B 283 2,888 | 47 22 ¢ 2130 4 1 2,812
11/Mineral superphosphate, No. 1, 350 Tbs.; |
nitrate of soda, 200 lbs.; wood ashes, na-; ‘ i
leached, 1,500 lbs. per acre...... e [ 36 15| 2466 | 37 2 0 1,920 36 oi: 2411
12{Unmanured... . .. ....... ccoeeeienn L2 4 159 | 15 . 0 L4021 14 1560
13)Bone, finely ground, 500 1bs. per acre... . ... 33 113 2,008 3 1 | 1,620 33 1 | 1,99
14 Bone, finely ground, 500 1bs.; wood w;hes ‘ : |
unleached, 1,500 1bs. per acre. e 37 258 2,263 | 32 2 . 1,490 37T 6F5 2186
15{Nitrate of soda 200 1bs. per acre. . ... c 4D 93% 0 27381 45 30 1 2,000 . 45 24581 2,669
16! Muriate of potash 150 Ibs. per acre....... . 35 222 2,256 | 25 10 | 1,150, 34 21 | 2145
17|Sulphate of ammonia, 300 1bs. peracre... i 43 174 | 37118 | 45 10 | 2,210 i 43 235! 3,027
18 Sulphate of iron, 60 1bs. peracre ......... 36 2451 292241 30 .. 1 L1800 36 17 2,120
19/Common salt (Sodmm chloride) 300 lbs. per, ! | i
BOTE .o oo 35 244 | 2,056 | 33 28 l 1,260 0 35 18 | 1,076
20| Land plaster or gypsun (Calcium sul phabe) | |
300 Ibs. peracre............ 33681 2123 28 8 1 1130 ¢ 32 24 i 2024
21 Mineral superphosphate, No. 2, 500 Ihs. peN ! : i
BOTC < oo oo eaasneee e e o] 330531 1,039 32 32 0 1,260 33 450 1,871
| ? ‘

In 1898, the crops from plots 1, 2 and 6 on which barn-yard manure was used
were all conmderably above the average. This year plot 1, on which rotted manure was
used, has given 30 pounds of oats more per acre than that of plot 2 where the manure
was a.pphed in a fresh condition. The crop of plot 2 has, however, during the ten
years’ test given an average of 6 bushels 3 pounds per acre more than plot 1. Of the
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Experimental Farms.

other plots, treated with chemical fertilizers, all have fallen much short of the results
obtained from barn-yard manure. Seven of them have given returns a little above the
average, while 11 have fallen below the average of past years.

CORN PLOTS.

The experiments with the plots of Indian corn have been conducted with the
object of obtaining the largest weight of well matured green fodder for the silo, and to
have the corn so far advanced when cut, that the ears shall be as far as is practicable in
the late milk, or glazed condition. Each plot has been divided from the outset into two
equal parts, on one of which—known as No. 1—one of the stronger growing and some-
what later ripening sorts has been tried, and on the other, marked No. 2, one of the
earlier maturing varieties. During the first four years one of the Dent varieties was
tested under No. 1. The Mammoth Southern Swveet was tried in 1888, 1889 and 1890.
In 1891 the Red Cob Ensilage was used, and in 1892, 1893, 1894, 1895, 1896, 1897
and 1898 a free growing Flint variety, the Rural Thoroughbred White Flint, was tested.
On the other half of the plot (No. 2) the Canada Yellow Flint was used in 1888, 1889
and 1890, the Thoroughbred White Flint in 1891, Pearce’s Prolific in 1892, 1893 and
1894, and the Mammoth Eight Rowed Flint in 1895, 1896, 1897 and 1898. For the
first four years the No. 1 series was planted in drills 3 feet apart, using about 24
pounds of seed to the acre and thinning the plants, when up, to 6 or 8 inches, and the
No. 2 in hills 3 feet apart each way and 4 or 5 kernels in a hill. During the past seven
years both sorts have been grown in hills. The corn in both series of plots was planted
in 1898 on 16th May, and cut 15th September. In most instances the yield of fodder
on these plots during the past season has been below the average of past years.

With Indian corn the rotted manure has given in both plots aslightly larger return
this year than the fresh manure, but the average of ten years’ tests still shows the fresh
manure in advance of the rotted in plot 1 by 1 ton 484 pounds per acre, while in plot 2
the advantage is with the rotted manure by 1,911 pounds per acre.

”

EXPERIMENTS WITH FERTILIZERS ON PLOTS OF INDIAN CORN, AT1H ACRE
EACH, CUT GREEN FOR ENSILAGE.

1 i
f AVERAGE YIELD | AVERACGE YIELD
H ‘ FOR ‘11TH SEASON, 1898. FOR
: i TeN YEARs. | ELEVEN YEARs.
i - |"5$i5»"'“:—:'“533|;-';"65 |88 | |55
e % [ =] -tf-“:.__’:u'c ™ 22% o N,
Fertilizers applied each Year. i SE& ,d:;;g‘ ls SR =8 S w3S| S= E 5.:3
. i A ARSIV - SENrvaal F st Z o 7z
] ! a-—«: aw"' o &2.58 aEB= a'—": u-"':
= 23g |2c8 B2Ecg 8.8 Bof | 89§
i Feg |Reo peBehraTh &k Neh
© - - ‘-—m e -~ -~
zo Per acre. |Per a,cre} Per acre. |Per acre| Per acre. | Per acre
- | 4
| i
Tons. 1bs.Tons lbs'Tons. lbs. Tons lbs|Tons. 1bs..Tons lbs
1!Barn-yard manure, well rotted, 12 tons per |
ACTE.. .  .... o et e 16 299‘]2 78615 1,66011 1,800 16 240|112 696
2|Barn-yard manure, fresh, 12 tons per acre. 17  1,08611 82115 1,10011 43017 724111 785
3iUnmanured.... ........e.....o. ..., ... 8 306' 5 1,583 2 1,000 2 1,220 7 1,278/ 5 1,004
4/Thomas’ phosphate, 800 Ibs. per acre . ... .. "6 1,843 4 1,890 8 1,820, 7 240/ 7 204| 5 285
b{Thomas’ phosphate, 800 lbs.; nitrate of i
soda, 200 lbs, peracre .... ... ....... 10 1,474; 8 1,128 12 5011 1,00010 1,708 8 1,662
6/Barn-yard manure, partly rotted and act- ! }
ively fermenting, 6 tons per acre; Thomas’ i i |
phosphate, 500 lbs. per acre; composted |
together, intimately mixed and allowed ‘ : .
to heat for several days before using... |16 866/11 1,11415 1,360{10 750|16 72911 899
7/Thomas’ phosphate, 500 lbs.; nitrate of i
soda, 200 1bs.; wood ashes, unleached, |
1,000 1bs. peracre. ... ................. 15 484/10 1,930 14 520110 300(15 30510 1,782
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EXPERIMENTS WITH FERTILIZERS, ON PLOTS OF INDIAN CORN--Concluded.

‘ i AVERAGE YIELD ' AVERAGE YIELD

| : FOR 11TH SEASON, 1898. FOR

! . TEN YEARS. ELEVEN YEARSs.

; - e

) | Y 1 - T b U~ et Ut B

| oD (SR ~ a2 ' > '

| CAL32 A5 4R 5 E 158 ) 158

e . ] ] el - R . .

! Fertilizers applied each Year. :ZJ:E ! é_:;g_ ; 4\:3'900,9?;2 92.2 023
sl ‘ oo P FAERWa AT Awy | Bwy
3 w3 w8 L EE~ELEFE L8 @ g
= 2vi | Sep |SEfrifagd Sof | 833
ﬁ% Lk | mEE MRS rhmeON MR O|AER
cl s —~ ] -~ e - -

5 [ T + R
Z i Per acre. lPer acre| Per acre. {Per acrei Per acre. |Per acre
e e e s e ] | —_— ! - ——
} i !
|T0ns. 1bs.{Tons 1bs|{Tons. lbs. Tons 1bs!Tons. 1bs.[Tons 1bs
|

8Thomas’ phosphate, 500 lbs.: wood ashes,| i !
unleached, 1,500 1bs, peracre. .. ...... 111 1,642, 8 1,322 9 300, 7 .... 11 1,156 8 1,020
9 Mineral superphosphate, No. 1, 500 lbs. per; : )

acre .. [ 110 1,453 8 215:8 1,830 6 1,8305 10 1,129) 7 1,997
10iMineral superphosphate, No. 1, 350 lbs.! : i

nitrate of soda, 200 Ibs, per acre... ..... § 13 1,082110 87113 340 9 1,1600 13 1,014{10 718
11 Mineral superphosphate, No. 1, 350 lbs.;, :
! nitrate of soda, 200 1bs.; wood ashes, un-! i
i leached, 1,500 lbs. per acre .. .......... D16 492012 1,152114 610

'

9 1,940 16 139111 1,769

12| Unmanured P L0100 13,7991 8 1,931 7 140 5 1,540 10 1,103 8 1,350

13 Bone, finely ground, 500 lbs. per acre..... | 11 1,402 9 10810 1400 7 60; 11 1,105 8 1,740
14{Bone, finely ground, 500 1lbs.; wood ashes, t -

unleached, 1,500 lbs. per acre........ .. 12 676) 8 1,973/10 1,040 9 170} 12 345 8 1,990

15{Nitrate of soda, 200 lbs. per acre ......... 12 14,627, 9 1,789/10 720| 5 1,910{ 12 1,181| 9 1,073

16/Sulphate of ammonia, 300 1bs. per acre... . 13 719 1,802i 8 1,950 8 660{ 12 1,696| v 1,516

17:Mineral superphosphate, No. 1, 600 lbs.;
. muriate of potash, 200 lbs.; sulphate of
i ammonia, 150 lbs. per scre.............. 13 2631 9 1,35814 1,460
18! Muriate of potash, 300 Ibs. per acre. . ... i) 187] 6 2316 1
19 Double sulphate of potash and magnesia,
300 1bs. per acre in 1889 an1’90 ; (muriate
of potash, 200 1bs., substituted each year; ;
since); dried blood, 300 lbs.; mineral |
i superphosphate, No. 1, 500 1bs. per acre..| 11 1,386 7 1,760111 1,710} 8 1,000: 11 1,415, 7 1,873
20{Wood ashes, unleached, 1,900 lbs. per acre.| 10 1260 7 181/ 8  1,7801 7 980 9 1,913) 7 254
21! Bone, finely ground, 500 lbs.; sulphate of !
ammonia, 200 lbs.; muriate of potash,i i
200 lbs. peracre.... ... .. . i 3 2411 9 31 8 1,190 6 830‘ 12 1,418 8 1,558
! - |

1

1
780 13 554] 9 760
1,630 9 15| 5 1,987

‘.é.

—

PLOTS OF MANGELS AND TURNIPS.

In conducting these experiments the roots only have been taken from the land, the
tops have always been cut off and left on the ground to be ploughed under so that the
plant food they have taken from the soil may be returned to it. One-half of each one-
tenth acre plot in the series has been devoted to the growth of mangels, and the other
half to turnips, and these crops have been alternated from year to year. The preparation
of the land has been the same for both these roots. Tt was ploughed in the autumn
after the crop is gathered, gang-ploughed deeply in the spring after the barn-yard manure
has been spread on plots 1, 2 and 6, and after gang-ploughing the other fertilizers were
spread by scattering them evenly over the surface, after which it was all harrowed with
the smoothing harrow, then made in ridges 2 feet apart, rolled and sown.

Tn 1889, the variety of mangel used was the Mammoth Long Red. In 1890, three
varieties were sown : 13 rows of Mammoth Long Red, 6 of Mammoth Long Yellow, and
6 of Golden Intermediate on each plot. In 1891, each plot again had three varieties :
18 rows of Mammoth Long Red, 3 of Yellow Fleshed Tankard, and 6 of Golden Tankard.
In 1892, 1893, 1894, 1895, 1896, 1897 and 1898, one variety only was used, namely,
the Mammoth Long Red. About 4 pounds of seed have been sown per acre, each year.
In 1898 the mangels were sown 5th May, came up 15th May, and were pulled 17th
October.
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Experimental Farms.

Two varieties of turnips were sown on the half plots devoted to these roots in 1889 :
25 rows of Carter’s Prize Winner, and 2 rows of Carter’s Queen of Swedes, and in 1890,
a single variety, Carter’s Elephant Swede. In 1891, six varieties were sown: 6 rows
of Lord Derby Swede, 4 of New Giant King, 3 of Iinperial Swede, 6 of Champion
Swede, 4 of Purple Top Swede, and 4 of East Lothian Swede. In 1892, the Improved
Purple Top Swed~ only was sown, in 1893 and 1894 the Prize Purple Top Swede, in
1895 the Imperial Swede, and in 1896, 1897 and 1898 the Prize Purple Top Swede.
The land used for the turnips, which are usually sown later than the mangels, is pre-
pared in the same manner and the fertilizers are spread on it at the same time as they
are for the mangels. It is then allowed to stand until the day before sowing, then
gang-ploughed shallow or cultivated to kill weeds and loosen the soil, ridged, rolled and
sown. In 189§ the turnips were sown 10th May, came up 17th May, and were pulled
18th October. The rotted manure has averaged better results throughout than the fresh
manure with the mangels, but the turnips have given better results with the fresh
manure.

EXPERIMENTS WITH FERTILIZERS ON ROOTS; PLOTS OF MANGELS AND TURNIPS,
#TH ACRE EACH.

|
! 10TH SEASON, 1898,
i AVERAGE YIELD V ARIETIES. AVERAGE YIELD
i FOR — FOR
i NiINE YEARS. West Half|East Half TEN YEARS.
Plot. Plot.
3 Fertilizers applied each Year |‘ Mangels, T}l’lmi{)s'
8 2ers App ' Mangels, | Turnips, | Mammoth %rpe Mangels, | Turnips,
B Weight | Weight [LongRed: S 05' . | Weight | Weight
- of Roots. | of Roots. | Weight vene: | of Roots. | of Roots.
= Weight of
- of Roots. Roots
ki X
= : —
52 Per Acre. | Per Acre. | Per Acre. | Per Acre. t Per Acre. | Per Acre.
- —_ - i
|
Tons. 1bs./Tons. lbs.;Tons. lbs.[Tons. lbs. Tons. lbs.[Tons. lbs.
1iBarn-yard manure, well rotted, 20
tons peracre. ... .......... .. ... 22 1,953 { 14 1,700 { 24 bH40 | 17 660 | 23 212 | 156 196
2|Barn-yard manure, fresh, 20 tons per
F 22 420 |15 784 |21 910 |15 1,488 {22 269 | 15 854
3Unmanured.............. .. .... 9 5251 7 1,026 7 1,410 3 10 9 214] 7 124
4 Thomas’ phosphate, 1,000 lbs. per ac.! 8 1,351 | 7 1,327 | 7 850 | 4 60 [ 8 1,101 | 7 599
5 Thomas’ phosphate, 1,000 1bs. ; nitrate
of soda, 250 lbs. ; wood ashes, un-
leached, 1,000 lbs peracre ........| 13 1,325 | 9 367 | 16 1,930 | 12 1,060 | 13 1,986 | 9 1,086
6/Barn-yard manure, partly rotted and :
actively fermenting, 12 tons per i
acre; Thomas’ phosphate, 1,000 !
1bs. per acre, composted together, i
intimately mixed and allowed to
heat for several days hefore using..| 18 819 | 13 516 [ 18 1,220 | 13 500 | 18 859 | I3 514
7{Thomas’ phosphate, 1,000 1bs. ; sul-

phate of potash, 200 lbs. in 1889 and i
1840 (substituted by muriate of !
potash, 250 lbs. in 1891 and subse-
uent years); nitrate of soda, 200 ’
1bs. peracre. .............. ... 110 618 9 389 |12 600
Mineral superphosphate, No. 1, 500
1bs. ; sulphate of potash, 200 lbs.
in 1889 and 1890 (substituted by
muriate of potash, 250 1bs., in 1891
ani subsequent years); nitrate of

9 1,360 | 10 1,012 9 486

®

soda, 200 lbs. peracre ........... 14 834! 12 50 {14 690 |14 100 {14 820)12 455
9|Mineral superphosphate, No. 1, 500
1bs. per acre........... e 91014 9 356! 81,140] 6 600 | 9 827 | 8 1,78
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EXPERIMENTS WITH FERTILIZERS ON ROOTS; PLOTS OF MANGELS AND
TURNIPS—Concluded.

10TH SrRASON, 1898.

[em———

AVERAGE YIELD V ARIETIES. AVERAGE YIELD
FOR ——— ———— FOR
Nixe YEARs. West Half|East Half TeN YEARS.
Plot. Plot.
Fertilizers applied each Year .. | Mangels, | Turnips,
. Mangels, | Turnips, | Mammoth PurpteTop| Mangels, | Turnips,
. Weight | Weight Long Red:] Swede : Weiggt of Weight of
3 of Roots. | of Roots. | Weight {Weight of] Roots. Roots.
oo of Roots. | Roots.
o
3 i —_—
:2 Per Acre.|Per Acre. Per Acre.,Per Acre. Per Acre./Per Acre.
Tons. lbs.|Tons. 1bs.iTons. lbs./Tons. Ibs.Tons. Ibs.Tons. lbs.
10| Nitrate of soda, 300 lbs. peracre....| 14 1,127 | 9 114 | 17 1,610 | 11 830 (14 1,776 | 9 586
11}Sulphate of ammonia, 300 1bs. per ac.| 11 1,119 | 10 1,161 | 13 1,930 | 13 390 [ 11 1,600 | 10 1,684
12/Unmanured . .. .. ..... .. ..... 7 721, 7 400: 8 1,590 6 730 7 1,008 7 5
13 Bone, finely ground, 500 lbs.; wood
ashes, unleached, 1,000 lbs. peracrej 10 796 | 8 1,069 {11 880 | 7 1,080 | 10 1,004 | 8 870
14/Wood ashes, unleached, 2,0001bs. p.acl 11 494 | 7 1,972 | 9 1,780 | 6 1,350 | 11 223 | 7 1,710
15'Ccigismon salt (Sodium chloride), 400, 0 183
. PET ACTE . »0 ceee coens ane 839 71,093 8 210 6 78 | 91,476 7 8
16{Mineral superphosphate, No. 1, 500 { ’ 62
lbs ; nitrate of 8o 1a, 200 lbs. perac.| 13 1,265 | 10 1,418 | 14 1,910 | 9 300 | 13 1,530 | 10 1,106
17i{Mineral superphosphate, No. 1, 500
1bs. ; wood ashes, unleached, 1,500
Ibs peracre. ... ... . . ......[12 1,270 9 957 {16 720 7 1,980 |12 1,816 | 9 659
18|Mineral superphosphate, No. 1, 500 i
1bs. ; muriate of potash,2001bs. p.ac.| 12 756 1 10 1,075 | 14 830 | 7 760 ! 12 1,163 | 10 444
19 Double sulphate of potash and mag- :
nesia, 300 lbs. per acre m 1889 and !
1890 (muriate of potash, 200 lbs., !
substituted each year since); dried
blood, 256 1bs. ; mineral superphos-
phate, No. 1, 500 1bs. peracre... .| 14 126 | 11 1,313 |12 10|10 770 | 13 1,714 | 11 1,059
20{Wood ashes, unleached, 1,500 lbs.;
common salt (Sodium chloride), 300
Ibs. peracre ..........cooveen ... 14 1,134 | 10 1,098 { 14 520 | 7 1,940 | 14 1,073 | 10 582
21)Mineral superphosphate, No. 2, 500
bs. peracre ............ ... S....| 15 455110 1,774 | 13 1,170 | 9 1,470 | 16 127 | 10 1,544

.

CARROT PLOTS.:

Carrots have been sown on alternate halves of the oat plots for the past seven years,

for the purpose of cleaning the land from weeds.

This work was begun in 1891, and

the plots have been sown each year with the variety known as the Improved Short

White.

In 1898, carrots occupied the west half of the plots. The seed was sown 27th

April, came np 15th May, and the roots were pulled 21st October. The crop this year
has been comparatively light and all the pluts have been below the average in yield.
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EXPERIMENTS WITH FERTILIZERS ON HALF PLOTS (4TE ACRE) OF CARROTS
(IMPROVED SHORT WHITE), AFTER OATS.

: AVERAGE STHISSggSON, AVERAGR
ol B0 | upuoveo |, Y10
SHORT R EigHT
) YEARS. WHITE. YEARS.
3 Fertilizers applied each Year.
3
o) Weight of | Weight of | Weight of
3 roots roots roots
e per acre. | per acre. per acre.
4 i
!
Tons. lbs. ;Tons. lbs. |[Tons. lbs.
! P
1 |Barn-yard manure, well rotted, 15 tons per acre........... 19 1,749 ‘ 15 1,820 ] 19 758
2 |Barn-yard manure, fresh, 15 tons per acre........ .. e 21 20! 16 1,700 | 20 980
3 |Unwmanured ........ e e e o deees oo .. 12 14010 6 1,820 11 1,953
4 [Thomas’ phosphate, 500 Ibs, peracre....... . .............. 12 1,565 ¢ 1,650 | 12 576
5 |Thomas’ phosphate, 500 1bs. ; nitrate of soda, 200 lbs. per i
BET@ . .. .+  eere eh eeeiiiiieientieraesaas -...] 15 551f 9 860 14 1,090
6 |Barn-yard manure, partly rotted and actively fermenting, 6
tons per acre ; Thomas’ phosphate, 500 Ibs. per acre, com- '
posted together, intimately mixed and allowed to heat |
for severaf days beforeusing...... ..... ... ..., 19 99 13 330 18 628
7 |Thomas’ phosphate, 500 lbz. ; mitrate of soda, 200 lbs, ; wood i
ashes, unleached, 1,000 lbs. peracre .. .... ... .....; 15 13829 11 1,310 15 327
8 |Thomas’ phosphate, 500 lbs. ; wood ashes, unleached, 1,500 !
IDS, PR BETE ... « c. teie et el it ieeieien aaeas 12 920 1 850 | 12 661
9 |Mineral superphosphate, No. 1, 500 lbs. per acre....... ... 9 1,878 4 1,080 9 628
10 {Mineral superphosphate, No. 1, 350 lbs. ; nitrate of soda, 200
lbs. peracre .... .....oi.ae. iiaaan. P e e e 12 579 7 1,450 | 11 1,438
11 |Mineral superphosphate, No. 1, 350 lbs. ; nitrate of soda, 200
1bs. ; wood ashes, unleached, 1,500 lbs, per acre.......... 15 1,257 | 12 810 | 15 451
12 {Unmanured .. . ..... .... . ... ... e et el 100 BTT 4 180 9 1027
13 |Bone, finely ground, 500 lbs. peracre.. ................. ... 11 843 *3 310 10 776
14 |Bone, finely ground, 500 lbs. ; wood ashes, unleached, 1,500 '
Ibs. PEFACTO . .. .. et th teiaieieiiieiecneaanaaa, 16 1,233 | 11 280 15 1,684
15 |Nitrate of soda, 200 lbs. peracre.... ... ..o.ooou..... e 14 1,913 5 1,960 | 13 1,669
16 {Muriate of potash, 150 lbs. peracre............. e .| 16 678 ) 11 1,040 [ 15 1,473
17 |Sulphate of ammonia, 300 1bs. peracre. ... .... ... ...... 10 1,931 5 760 | 10 652
18 [Sulphate of iron, 60 lbs. Yer'acre ........................... 11 1,788 5 33| 11 106
19 |{Common salt (Sodium chloride); 300 Ibs. peracre . ..... .... 13 1,393 8 1,690 ] 13 180
20 [Land plaster or gypsum (Calcium rulphate) 300 lbs. per acre.| 13 1,355 5 1,920 12 1,426
21 |Mineral superphosphate, No. 2, 500 lbs. per acre...... e 11 689 6 1,790 10 1,577

*This plot was on a ridge and the soil béing sandy, many of the plants were destroyed in 1898 by
a wind storm.

POTATO PLOTS.

The alternate halves of the wheat and barley plots which were occupied by carrots
and sugar beets in 1891, 1892 and 1893 were planted with potatoes in 1894, 1895,
1896, 1897 and 1898. These were planted in rows 24 feet apart, with the sets about
one foot apart in the rows.

Those grown in 1898 after wheat, were planted 14th May, came up 1st June, and
were dug 22nd September. On each of these plots there were nine rows each of Empire
State, Early Sunrise and Clarke’s No. 1.

Those grown after barley, were planted 12th May, came up 21st May, and were
dug 19th September. On these plots there were nine rows each of Vanier, Lee's
Favourite and Northern Spy. In the tables following, the yield of each variety for each
plot is given, also the crop, in bushels, per acre.
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EXPERIMENTS WITH FERTILIZERS ON HALF PLOTS (#tH ACRE) OF POTATOES

AFTER WHEAT.

} No. of Plot.

Fertilizers applied each Year.

WesT HaLr or Prorts.

[
Yield of{Yield of Yield of

9 rows | 9 rows | 9 rows |y ;"It"'l )
Empire| Early [Clarke’s, lZérel)el

State. |Sunrise.! No. 1.

Barn-yard manure (mixed horse and cow manure), well rotted,
12 tons per acre in 1888 ; 15 tons per acre each year since.
Barn-yard manure (mixed "horse and cow manure), fresh, 12 tons
per acre in 1888 ; 15 tons per acre each year since.. R
Unmanured ... ... ... it
Thomas’ phosphate, 500 1bs. per a ACTE. .o e
Thomas’ phosphate, 500 lbs.; nitrate of soda, 200 lbs. per acre, .
Barn-yard manure, partly rotted and actively fermenting, 6
tons per acre; Thomas’ phosphate, 500 Ibs. per acre, com-
posted together intimately mixed and allowed to heat for
several days before using . ......... .. . ... o0 L
Thomas’ phosphate, 500 Ibs.; nitrate of soda, 200 lbs.; wood
ashes, unleached, 1,000 lbs. peracre ....... .........
Thomas’ phosphate 500 1bs.; wood ashes, unleached, 1,500 Tbs.
EE QCTE. . .t ettt e e
Mlmera] superphosphate, No. 1, 500 1bs. per acre.
Mineral superphosphate, No. 1 350 bs.; nitrate of soda,
Ibs. per acre ..
Mmeml 8u rphosphate, No. 1, 350 Ibs.; H “nitrate of soda, 2
bs.; wooé ashes, unleached, 1,500 Ibs. per acre.. . ..
Umuanured ...........................................
Bone, finely ground, 500 1bs. per acre.......... .. .
Bone, finely ground, 500 lbs.; wood ashes, unleached, 1,500 lbs.
DET AC © ... it e e e e e i
Nlltrate of soda, 200 1bs. peracre....... ... ... .. ... ..
Muriate of potash 150 Ibs. peracre .. .............. . L.
Sulphate of ammoma, 300 1bs. peracre. .. ................
Sulphate of iron, 60 lbs. Yer ACTO. ... ivee it e .
Common salt (Sodium chloride), 300 lbs. per acre.. .
Land plaster or gypsum (Calcium sulphate), 300 1bs. pex acre ..

Unmanured in 1889 ; mineral superphosphate, No. 2, 500 lbs.
per acre each yearsince.......... ... ... ... L.

64

Lbs. Lbs. | Lbs, |Bush.Lbs.

320 290 268 | 292

281 278% 28 | 262

643 | 84
95 58 51° | 68
1064 773 68 | 84

1844 | 17 109 | 157
128° 1 1 125 | 119
138 17 130 | 198
101 71 033 | 7
91 58 58 | 69
65 51 41 | 53
97 69y | 51 | 72

40
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Experimental Farms.

EXPERIMENTS WITH FERTILIZERS ON HALF PLOTS (s5TH ACRE) OF POTATOES

AFTER BARLEY

! No. of Plot.

S 1

8

9
10

11
12

13
14

b

]
16
17
18
19
20

1<

1

East Havr or Prots.

Fertilizers applied each Year. ' Yield of } \f)“:'k}vr?f \;";?“gf © Total
( i ! n
e SR ogthem | Y e
avourite.| Spy. | T
Lbs Lbs. Lbs. Bush. Ibs.
iBarn-yard manure, well rotted, 15 tons per acre. .... . 169 2184 264 217 10
‘B&rn yard manure, fresh, 15 tons per acre L2614 200 238% | 233 20
iUnmanured ... . ... ...... R . 13l 73 119 101 50
{Thomas’ phoaphate "500 1bs. per acre. .. 4124 56% 110 97
('lhmnas phosphate, 500 lbs. ; nitrate of soda, 200 Tbs.!
per acre .. .. s 60} 89 89 10
i {Barn-yard manure, partlv rotted and dct]\(l) “ferment-!

ing, 6 tons per acre ; Thomas’ phosphate, 500 Ibs.'

per acre, composted mgether, intimately mixed and

allowed to heat for several days before using. . ... 2134 1504 199 188 2

7 {Thomas' phosphate, 500 1bs. ; nitrate of soda, 200 1bs. ;

wood ashes, unleached, 1,000 lbs. per acre ... ... 187 105 1344 142 10
Thowmas’ phosphate, 500 1bs. ; wood ashes, unleached,

1,500 lbs. per acre. .. .. .. ‘ 1814 1053 1213 136 10
‘Mineral superphosphate, No. 1, 500 Ibs. per acre .. . | 1641 131 1204 138 40
iMineral superphosphate, No. 1, 350 Ibs. ; 5 nitrate of mda,

' 200 1bs. peracre. ...  ............ 108 ‘ 9RY 70 92 10
\'\flmeml superphosphate, No. 1, 350 lbs.; nitrate of soda., i

200 1bs.; wood ashes, unleached 1, 500 1bs. per acre; 226 . 136 188 183 20
‘Unmanured ................. .. 111 . 88 513 80 10
iBone, finely ground, 500 Ibs. per acre. . ... . ... 73 GO 451 59 30
]Bone, finely ground, 500 lbs. ; wood ashes, unleached

1,500 lbs. peracre ...... ........ . .......... 172 973 144 137 30
Nitrate of soda, 200 Ibs, peracre. .... ... ..... ..... 834 633 Rxﬁ 7w 10
Muriate of potash, 150 lbs. per acre.... ... ... . ... 155 801 s 107
Sulphate of ammonia, 300 1bs. per acre... .. ........ 49 42 46 45 40
Sulphate of iron, 60 lbs. }fer ACPE. ... ..vvr ven n .. 93 723 55% T340
Common salt (Sodium chloride), 300 lbs. per acre. ..... 133 91 89 104 20
Land plaster or gypsum (Calcium sulphate), 300 1bs. per

BCTE. . ite. tetirian e ee e e 1024 1 1193 1483 123 30
Mineral superphosphate, No. 2, 500 1bs. per acre. ....| 162 ] 88 104} 114 50

In the following table particulars are given of the crops of potatoes obtained each
year from 1894 to 1898, inclusive, from each of the plots devoted to experiments with

fertilizers, also the average results of these tests for five years.

It will be seen that

plot 1, to which well rotted barn-yard manure has been applied, has given the best
average results in the plots after barley, while in those after wheat plot 2 on which fresh

manure was used, has the advantage.

None of the artificial fertilizers or mixtures of

these fertilizers have given results as good as those obtained from barn-yard manure.
Of the single fertilizers tried, the best crops have been had from the mineral superphos-
phate of lime, and the next best from muriate of potash.
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TaBLE showing Crops of Potatoes obtained during five years from Fertilized Plots.

) - e . i AVERAGE
JOILER 18G5, 1866, 18497, 1RGNS, Fol FIVE Y EAks

1

Sl . [ e e

] ‘ : “ ‘ ?

51 After © After  After  After  After | After © After  After i After | After | After  After

5| Wheat. Barley. Wheat. Barley. Wheat.! Barley. Wheat. Barley.: Wheat.: Barley.| Wheat. Barley.

Z : ! i | ! !

— ,, . - o - k

1
i

| ' ! i \
l:Bus.]l»s.?Bll.x.lbs.B\ls.lbs. Bus.lbs. Bux.1bs.{Bus.lbs.; Bus.lbs. Bus.lbs.: Bus.Ibs, Bus.1bs, iBus.1bs. Bus. 1hs.
Dagt 50 v "3 0t 214 10 | I

1, 264 50 247 20 306 200 241 400 302 H0 253 500 244 100 202 5 292 40. 21T 10 282 100 250 24
20 234 20 265 40 366 .. 249 50 270 100 233 40 248 30, 261 20| 262 30, 233 20 29 18| 248 46
3i 141 10, 123 50 144 40. 101 30- 90 .. D

: 99 50 102 20 123 30| 84 30 101 50 112 32! 110 6
4 142 500 128 10 127 50; 93 40, 84 40 48 10, 96 50, 103 5 68 .. 97 .. 104 2| 104 10
D150 .. 104 40 157 40 95 30 94 .. 48 50 113 30 105 30] S84 . 8% 10 119 H9 99 20
6l 218 10 150 10 317 20 243 50 256 20 196 40 215 500 214 40 216 40 189 20 244 52| 204 O
7172 .. 156 30 213 .. 151 200 165 .. 135 20, 163 50/ 158 50| 128 30. 142 10 168 28| 148 50
8/ 155 50: 162 30 174 20 150 40| 133 50 128 20° 127 30, 163 31 112 10 136 10. 140 148 14
9] 178 50, 197 10 169 10 152 10. 130 .. 147 10' 104 30 156 30| 107 50! 138 40 1385 4 158 26 -

10/ 174 501 172 50 169 30 123 40' 119 30 99 50, 145 20. 172 30, 99 100 92 10 141 44] 132 12
11 175 20, 232 40 274 30 163 ..' 182 30 193 30, 209 50, 181 20| 171 .., 183 20 202 36 190 46
12| 102 30; 118 30 119 50 71 200 77 40 80 .0 98 40 95 10 54 .. 80 10 90 32 8 =
13/ 109 10 97 50 102 50 82 30! 85 50 64 ... 108 50 116 10| 74 20 59 30 96 12 84

140 180 400 172 .. 204 20 181 20 176 .

20, L1156 .. 150 30 196 10) 157 20 137 50 173 46“ 160 28
150 174 . 114 40 99 50 81 20, 105 30 88 50| 111 10 101 . | 119 30 77 10 122 .. | 92 36
16| 146 20 141 40| 148 .. 133 _.[ 131 40 119 10/ 128 40 122 50 128 20 107 ..} 136 36 124 44
17) 98 50: 93 10/ 95 50: 94 . 69 50 >4 50 8L 50 111 20; 78 40 45 40, 85 .. T 4%
18] 89 40 Y7 100103 20 97 10 69 10 71 50 103 . 120 40 69 10 73 0 8 16 9

19 64 10:156 .| 73 ... 59 . 52 500109 .. 101 .. 105 50/ 33 20' 103 20 68 52 106 50
20 5 .. 171 10/ 60 40 49 10 83 10° 107 . 112 50' 136 50' 72 30 123 20| 82 50 117 36
210105 "0 155 10] % 20 119 10 95 50 119 16 118 50 154 40 85 .. 114 0 9 .. 132 3

'

The varieties which have been tested during the five years named and the weights
obtained of each sort in pounds per row are here given. These rows have in each case run
through the whole series of fertilized and check plots, and as the conditions under which
the different varieties have been grown may be considered as very similar, if not identical,
the results may fairly be regarded as indicating the relative productiveness of the
different sorts under trial.

| ]
Name of Variety. . 1894, 1895. 1896. 1897, | 1898. | Average,
| j— e —— —

Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.

Northern Spy.......coovieii oo N P DT e 434 279 356
‘Queen of the Valley ! : 462 358 ‘l ................ . 410
Vanier ... ... ... T, . 387 333 360

Karly Sunrise .. ... P ‘ 107 367 | 321 277 343

Thorburn .... ... ....... ... oL 357 329 3Bl e e 346
Wonder of the World.......... e 106 344 247 e 332

Empire State ..... . ........ ... i R ST B 398 390 - 324

Beauty of Hebron .............. ... 406 | 87 | 308 ... 393
Doy .. e e Lo 4 3% 268 ..ol Ll 392

Early Rose...cooooeiiiiiiaiann. i 235 | 126 204 ... C 318

ClarkesNo. L........c. . ceeiiienn.. loeenn. AT S, ; 317 243 280
Lee’s Favourite........... .... e ] 333 i 284 295 247 230 280
Burpee's Extra Early.................. . .. .. fee o 206 . ....... . 76
May Queen Early ....... . e l .......... l 269 259 ... Cefreeen ! 264

I



Experimental Farms.

DISTRIBUTION OF SEED GRAIN.

Another distribution of seed grain was made in the spring of 1898, consisting
mainly of samples of the most promising varieties which were grown at the several
experimental farms. These were sent to farmers on application one sample only to each
applicant. The object of this distribution was to place within reach of farmers for the
improvement of seed, pure samples and true to name of the best and most productive
sorts in cultivation. By the careful handling of these samples any farmer can soon
obtain sufficient seed for a large area and may thus be provided with the best sorts of
grain without any cost beyond that of his own labour. That this part of the farm work
is appreciated by farmers throughout the Dominion is shown by the very large demand
each year for samples.

Preparations have been made for another distribution in 1899 which will consist as
heretofore of the most promising sorts of oats, barley, wheat, pease, Indian corn and
potatoes. The several branch farms will also again distribute samples to farmers residing
in the provinces and territories where these farms have been established.

The samples sent out from the Central Experimental Farm at Ottawa during the
early months of 1897 were distributed as follows :—

'
i
|
i
i

3, F B
2 i =] : i b 3
! =. 1 % é ‘t s @ BE E
Kind of Grain. - 7 & p 2 £ | EE _E
$2 ’ 2 ) i 5 0 2 &2 E3
2 5 T2 F O F %
) =® ; Z Z & & = Z | A
| T T T
ORES . i e i 426 932 | 1,235 3,858 | 2471 741 492 96
Barley Sl 135, 396 a2 9so | 589 217 | 138 . 24
Wheat. ... oo i 292 674 | 1,165 , 2,801 & 1,019 489 302 | 50
Pease. . ....ooiii e e 52 3611 3951 1,181 695 238 153 i 59
Indian corn.... ...... ........ 53 159 . 208 i 983 724 7 | 34 | 25
Potatoes. . . ... oov e e 169 639 . 503 2,580 | 2,085 ! 372 219 93
Total number of samples sent. 1,127 3,181 3,788 ! 12,383 | 7,583 i 2,132 | 1,338 347
' ' R o i

Total number of samples distributed, 31,879.
Number of applicants supplied, 31,825.

The following list shows the number of three-pound packages of the different

varieties which have been sent out :—

Banner
Abundance ...
Improved Ligowo
Wallis
(volden Beauty .... ....... ... ...
Bavarian
Golden Giant. .
American Beauty.. .. ........ . .
Early Gothland
Siberian O.A.C.... ...
White Schonen
Joanette.......... P
Holstein Prolific......... ..
Mennonite........
Flying Scotchman. .. B
Early Archangel...... .......... ..
Rosedale.. ..........

Columbux

CTotal ... i

BARLEY, SIX-ROWED.

Odessa. ... ... |
Royal... . .............. .o L 313
Oderbruch.. ......... .. ........ 261
Mensury. .. ... o, ; 234
|| Trooper........cooooooiiiii il I 60
Success .. oo el ! 58
Champion... ............c........ ! n
|
Two-ROWED. i
Canadian Thorpe.... ....... .......
French Chevalier............ ....... :
Sidney. .........
. Beaver.......... ...
} Total
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List of the number of three-pound packages of the different varieties sent out——Concluded.
Prask. f { Ixp1ax Corx. |

; i
Canadian Beauty ... ....... . .. ... 1 1,247 Angel of Midnight .. ... ........... E 392
Prussian Blue ....... .. .. ... . ... ! 410 Champion White Pearl . A 396
Large White Marrowfat. .. . ...... i 369 Longfellow..... ....... ...... sl 244
Mummy.. ........ . ‘ 367 || Mammoth Eight-rowed Flint. ... ..., I 157
Creeper..... ... .... 277 Selected Leaming ............. ... N 218
French Canner 134 White Cap Yellow Dent . ............ | 98
Arthur. ... 0L ‘ 133 |} King of the Earliest .. .. ........... 88
i\{gnes,....,.. e e 82 | Mischell’s Extra Early..... ... 45
ACOUN ... ... i . . 58 | Compton’s Karly.... .... .... .. .. 40
New Potter ... ......... ....... 20 i} Pearce’s Prolific.......... ... ... .. . 20
Golden Vine............. ..... . ... 9 || Thoroughbred White ¥lint... ....... 15
Total.... ...... .... ... ... 3,106 Total......... ... ... ... 2,219

WHEAT. ‘ PotaToks.

‘ ' Northern Spy.................. .. .. 1,208
Red Fife........ ....... .. ........ 2,083 Wonder of the World.. ........... . 940
Preston“ JE 1,054 ! Empire State. . ..... ...... ....... 917
308 [ Vanier........... ... ... 591
341 May Queen Early .. 413
471 Clarke’s No. 1.... ........ ........ 365
: 351 Lee’s Favourite. . .. 327
White Russian .. ...... ... ... ] 269 ) Early Rose.......... ........... .. t 301
Monarch ................. ... ... ... .. ! 268 Larl{ Sunrise......... e e 225
White Connell. .. ............ ... .. | 254 LX.Lo.. oo i 182
Dion’s........ ... . ' 250 CarmanNo. 1................. . | 181
Emporium ....... .. .. ... ... ! 187 American Wonder....... ..... 163
Stanley ..... .... ...... .. ... : 142 Burpee's Kxtra Earlv ............... 152
Crown ......ooviiiiviiii e | 121 Burnaby Seedling.. . ....... ... ... i 140
j——-———-=i| Late Puritan.. .. ... ... .. ... .. 127
Total................ . .... | 6,794 Everett.... . ....... ... ... .. ... 121
\—-——-—————— Early Harvest. .00 95
Rochester Rose...................... 34
l | Daisy ....... ..o 80
5 i Total...................... 6,612

| 1
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Experimental Farms.
DISTRIBUTION OF SAMPLES FROM THE BRANCH EXPERIMENTAL
FARMS.

Samples of three pounds each were also distributed from the branch experimental
farms as follows :—

Experimental Farm, Nappan, N. S. Experimental Farm, Brandon, Man.
Oats. .o oooiiin, e e Lo 232 Grainof allsorts........ .. ........ ....... 361
Barley....... ... oo . 122 Potatoes. .. . ... ... 129
Wheat............ . ... L P & 1) —_—
Pease. ... o i i 93 1490
Buckwheat............ ... oo 13 —
Rye ... oo .. 4
Potatoes.........o. o i 385
986
No. of applicants supplied.. .. ............ . 533
Experimental Farm, Indian Head, N.W.T. Erperimental Farm, Agassiz, B.C.
Oats ... . ..o e oo 332 Oats. ... . e 61
Barlev.. ........ ... ... Lo 1820 Barley . oL L 2
Wheat .. . ... ... ool S s Wheat. .. .. e e e e .. 43
Pease. ..... . ... i 20 Pease . ...... ........ ... .. R 1
Flax. ... ... ... o e e 10 Poratoes..... .. ... ... .0 ... L. 137
Rve......... . .. ... ... 11 ——
Potatoes........... 81 317
1,298

These samples added to the number distributed by the Central Experimental Farm
make a total of 34,970. This distribution has awakened much interest among farmers
regarding the choice of better varieties for seed, and many of the more productive sorts
are by this means fast finding their way into general cultivation.

TESTS OF THE VITALITY OF GRAIN AND OTHER SEEDS FOR 1898.

The number of samples of seed grain and other seeds which were tested during the
season of 1898 to ascertain the proportion which would germinate was 1,834, The
following figures show the variations in the average vitality of the more important
cereals during the past six years.

Average,

Oats ... oo 93 ‘
i J ‘V

18493, : 1R94, ‘ 1895, 1896, 1897 1848, for the Six
i | Years.
e — ‘ — e e oo
Wheat...ooooo S8 L s 88 877 83H 654 86°3
Barloy. oo , 849 } 89 857 90°1 W . 913 885
I A RO X 92-4 92-¢

i

Many of the samples sent for test are much below the average in vitality and on
this account the figures given do not fairly represent the vitality of grain of average
quality grown in different parts of the Dominion. The chief object in continuing these
tests from year to year is to give farmers the opportunity of having any samples which
may be of doubtful vitality, through injury during harvesting or storing, thoroughiy
tested so that their value for seed purposes may be.known. Samples may be sent free
through the mail,-—the quantity of grain sent should not be less than one ounce,—and
this work is done and reported on free of charge. The vitality of samples can usually
be ascertained within a fortnight after they are received.
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Resurts of Tests of Seeds for Vitality, 1897-98.

f

y ! Number = Highest | Lowest cen%;j;‘ (,fécens:g; of| Average
Kind of Seed. ; of Per- Per- Strong | Weak Vitality.

Tests. centage.  centage. Growth. | Growth.

- — | N
1

Wheat ... ... ... 520 100°0 00 813 | 51 1 864
Barley .......... . ... .. ... .. i 334 100 0 590 83°0 83 [ 91
OQats . ...... ... ... ... 153 1000 17°0 87°8 | 46 | 924
Rye............ ....... .. ... .. 1 84°0 840 76°0 30 840
Pease..... ... .. ... ... ... 194 100°0 40 oL Lo 864
Corn....... .. 18 92-0 280 .0 L. [ 55D
Grass ...... 13 980 2600 . Lol 74°0
Clover.... .. ...... . 11 790 1000 ..., L 632
Turnips. . 22 0 1000 350 i 738
Mangels . 3 980 38°0 L 760
Carrots.......... ... N 12 740 120 oo N 512
Cabbage. .... ...... ... ... ... . 23 99-0 34-0 B P 63 8
Tomatoes............... ...... ... 20 90°0 240 Do 559
Millet...... . ... .. ... ..., ' 3 7o 50 R D, 386
Radish. ... ... ..... .. ... L 10 - 78°0 190 . 354
Lettuce. .......... ... ... ... 13 960 | 160 ... ..., [P 681
Spinach... . R, AV 7 430 18 0 294
Onions.  ................. . ....... i 19 70 21°0 507

2N 17 940 40 816
Celery..... ................ .. ... 9 0 150 405
Beans . .......... ..... ... ... 2 i 1000 960 980
Salsify......... . . ... 2 340 330 335
Cauliflower........ .. ... ... ... 9 89'0 210 635
Brussels Sprouts ............ ... .. 3 70°0 - 190 506
Borecole..... ..... ... .. .. 2 84-0 670 55
Cress.. ... ... o 3 900 10 38°0
Tobacco . ........... . 4 740 140 185
Pepper A, 9 310 ! 10 135
Parsnips. .. ... . .. . 3 150 00 63
Parsley... .. .. .. ... ... ... .. 3 740 190 443
Cucumber . ... . . ... 4 56°0 240 340
Squash ...... ... ... 0 13 900 10°0 192
Pumpkin ................ ... 4 700 00 100
Water Melon . .. .. L 10 800 200 190
Musk Melon.. .. 11 900 1070 6070
Citron. ... ................... . 2 50°0 10°0 450
Sweet Peas ... .. e e e 10 10070 480 6
Nasturtiums... ... ... ... .. . 2 6570 600 625
Mignonette . . . .. e e 2 510 210 360
Flax Seed.... ....... ..... o 3 810 480 685
Buckwheat. ... .. ... oo 2 92:0 82-0 87y
Sunflower ... e 20 1000 980 ... Lo . 990
Tares ... ........ .. ... ... .. ] 940 MO0 L | 90
Canary Seed.. .. .. .. ... ..., 1 70 70 L0 L 70
Manitoba Maple . .. .. e 1 00 00 ... feee e | 00
Caraway Seed.. ...... .. : 1 460 46°0 L L [N g 460
Asparagus. ... . ...... ! 1 - 310 ! 3100 L L [ : 310
Chicory ... .. e e o 1 730 730 . : : 730
EBggPlant.. .... ... ...... . ..., ; 1 50 | 560 oL o 56-0
Rhubarb... . ...................0 10 900 , 90 900
Sage ... ........ AU } 2 WO 250 2675
Sweet Marjoram . ... ... e 2, 2000 1o .. 200
Saffron......... ... . ... o : 1 280 () el e 20
Summer Savory... ... ... ... 11 26°0 260 ... ... Dee el 260
Sweet Baail. ... .. .. 1 350 380 | ' 580
Balm.. .. ... .. ... ... ... 1 10 10 | oo ) 10
Rice .o o o i Lot 1 . 370 870 R P, 370
Lavender ....... ... ... ... . ... ! 1 270 27°0 & ... [N 270
Horehound ............ ............. i 1 360 360 | ..., [ 3670
Fennel.... ... ....... ... ... ... : 1 350 30 | l ,,,,,,,,,, 350
Chervil..... ... . ... .. 1 80 80 | ..o 80
Mustard .. ... .oooo e, ‘ 1 880 | 80 880

Total number of samples tested, : ""l - - o
highest and lowest percentage. 1,834 100°0 i L1
| i




Experimental Farms.

TaBLE showing Results of Grain Teste for each Province.

ONTARIO.
Number | High o Per- Per-
umber ighest west | centage | centage.
Kind of Seed. of er- er- of ng\ge Average
Tests. | centage. | centage. | Stro Weak | Vitality.
Growth. | Growth .
Wheat....... ...... .+ ..o 204 1000 00 731 71 802
Barley..... ... ... . ... ... 144 100°0 720 793 10°1 894
Oats ... ... e 258 100°0 530 90°8 31 93°9
QUEBEC.
Wheat. . ... ivvie v e e e 56 100°0 610 87°0 42 91-2
Barley . .. ... .... ... 22 T 970 680 781 10°8 88'Y
Oats ... ....... ... oo ol 14 990 37°0 744 75 81'9
MANITOBA.

Wheat.............. ..o il 65 100°0 62°0 90°4 31 935
Barley ............. ... ... 45 1000 690 907 58 9%°0
7\ . 60 1000 17°0 886 57 943
NORTH-WEST TERRITORIES.

71 1000 630 79°0 55 845
53 990 79°0 884 41 925
85 980 390 80°8 75 883
NOVA SCOTIA.
Wheat..... .....o.ooiiis oo il 59 1000 620 880 34 914
Barley........... ......... .. 37 100°0 660 80'5 10°6 911
Oats............. ... o 9 100°0 81-0 90°1 47 948
NEW BRUNSWICK.
Wheat........ocoiiiiiiiin i 35 100°0 67-0 887 38 92'0
Barloy .. oo 15| 1000 590 82°0 77| 4897
Oats. . ...oiiie i 10 100°0 880 867 72 93'9
PRINCE EDWARD ISLAND.
Wheat ........ coovveiiii o e 22 100°0 620 884 33 917
Barley......... ... ceeeiiiiiiinnn 11 100°0 670 877 68 45
Oats. ....... . (oo e 10 100°0 940 931 36 96
BRITISH COLUMBIA.
Whet.. .. «cooooii e 8| 1000| 80| 90 07 ' 97
Barley...............ooiiiis . 7 1000 92'0 913 ('3'3 I 976
Oats. ... ...t e e 7 92'0 680 774 G0 x 834
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METEOROLOGICAL OBSERVATIONS.

TasLE of Meteorological Observations taken at the Central Experimental Farm, Ottawa
1898 ; maximum, minimum and mean temperature for each month, with date of
occurrence, also rainfall and snowfall.

i
|

- ; | g ”"52:’
-] 2 | L. '_,: L]
! = - . i PO . BONEC—
.- £ . 3 s Z 0= 5.3 52
Mounths. - E % 2 < - ‘ z . S ‘g 2 ”-.‘2‘} AT .
|z e z F = & i X 2 | £ EFE Ga . %
s e E 2 2 3 ] & | g 23/ N, &
| = = o = = = 3 a X, & 4 T 4
] -
u ; In. ! In. | | In.
- o - Lo j b en
19:8% @91 3R-9  8th —24-6 30th  0-66; 3800, 19: 080, 24th

1573 18°950 43°00 11th'—20'5' 2nd  0-90] 34-25] 18 12°00  21st
17°40 3364 5700 26th— 1°2  1st. 2713

2309 4337 71°0) 13th 107 4ch 055 200, 9 033 20th

: 572 ® 3lst 320 6th 245 .. t 14! 067 22nd

‘ ! 30th 431 15th, 2°061...... 13, 082 12th

July., . L8296 3rd 41°0. 10th, 2-87 [ 12 078 18th
August ... ST 1th 42°6 28th| 322 {160 0°80. 25th

September.. ... 72 1th' 33°2) 2lst!

=

OOV WYY

¢ 2 5 102

October..... .. 5400 39°19 1490 4664 77'1 2nd) 26°0) 98th| 568 s | 15 112 22nd

November. ... .. 40705 252 2 32°64 60°0  Sth, 65 12th 036 10'75 1> 0°40| 10th

December..... 26:00 923 1677 1761 : '.’3\‘(1}—23'3 14th; 411 2725 220 1100 Bth
‘ ’ 2475112°25 183 :

Rain or snow fell on 183 days during the 12 months.

Heaviest rainfall in 24 hours, 112 inches on October 22nd.

Heaviest snowfall in 24 hours, 1200 inches on February 21st.

It will be seen the highest temperature during the 12 months was 95°*0 on July 3rd.

The lowest temperature during the 12 months was—24°6 on January 30th.

During the growing season rain fell on 9 days in April, 14 days in May, 13 days in June, 12 days in
July and 16 days in August.

April shows the Jowest number of dsi:s;s on which rain fell, viz., 9.

Rain or snow fell on 22 days during December.

Total precipitation during the 12 months 37°17 inches, as compared with 3308 inches during 1897.

WILLIAM T. ELLIS, Observer.

RECORD OF-SUNSHINE AT CENTRAL EXPERIMENTAL FARM, OTTAWA, 1898,

f :
| [
| Number

Number ’ Average
. ; K of i Total hours . & 8
Months. i“fsdayﬁ.“‘th days without: Sunshine. b}g“ﬂ"""
| unshine, © Sunshine. ' ‘ per day.
—_ — i I : J—

January . . 21 10 974 314

February . ...... ... ... 15 . 13 675 241

March ... .............. ... 2 5 1715 553

April .. ......... ... .. 2 1 233'8 | 779

BY ... e e 30 . 1 1863 601

June 29 1 184°9 616

July..... ...... ..ol L 30 1 2728 8 80
August ... ... ol e {Instrument ‘out of order..

September.... ..... . . .0 oo L 7 3 166°9 593

October .... . ..... . . L.l e ’ 21 10 1060 341

November.... .... .ooviiuiiiii i ou. e 21 9 91°3 3:04

December ...... ... o e 1 15 16 ( M3 175

WILLIAM T. ELLIS, Observer.



Experimental Farms.

LIVE STOCK

AT THE

CENTRAL EXPERIMENTAL FARM.

The live stock at the Central Experimnental Farm consists of the following animals :

HORSES.

Of these there are fourteen in all, eight of which form the four working teams of
the farm. Of the other horses two are used principally as drivers and the other four
for miscellaneous work, including omnibus service. This vehicle which carries the mails,
also passengers to the city, makes three trips each day, which requires the services
of three horses in order to provide for the necessary changes in the team from day to
day. Most of these horses have now been in use for about eleven years, and hence have
reached an age when they cannot be expected to render profitable service much longer.
Tt is expected that they will gradually be replaced with younger animals as soon as they
begin to fail to do useful and satisfactory work. No horses are now kept for breeding
purposes,

CATTLE,

The cattle comprises in all thirty-eight animals, four of which are bulls, twenty-
two cows, five heifers and seven heifer calves. There are also thirty-two steers which
were bought in the autumn from farmers in the neighbourhood of Ottawa for the pur-
pose of carrying on feeding tests, with different sorts and combinations of fodders, grain
and other concentrated food products, to gain information as to the most economical
methods to follow in the feeding of steers. These will be sold for beef in the spring.

Part of the milk from the cows is sold to the residents on the farm and the
remainder delivered to the dairy where it is made into butter and disposed of at market
prices; the skim-milk being used for calves and pigs. The bulls are kept partly for
their use on the farm and are available also to farmers at very moderate charges for the
improvement of stock.

The cattle may be grouped as follows :—

Guernseys- -1 bull, 4 years.
1 heifer calf.

Ayrshires —1 bull, 1} years.
1 heifer, 3 years.

Jerseys — 1 bull, 14 years.
2 heifers, 3 and 2 years.

Shorthorns—1 bull, 3 years.

Canadians—@6 cows, varying in age from 3 to 11 years.
1 heifer calf.

Grades —16 cows of different ages from 3 to 12 years.
2 heifers, 2 years.
5 heifer calves.

In October, 1898, these animals were again tested with tuberculine and all were
found to be quite free from disease.
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SWINE.

The following is a summary of the pigs in stock on 30th November, 1898 : —

Yorkshires—1 boar, 2 years.
l sow, 3 ¢
1 ¢ 5 wmonths.
Berkshires—1 boar, 21 years.
1 sow, 3 «
1 ¢ 6 months.
Tamworths—1 boar, 1 year.
1 sow, 3 years.

1 &« 2 113
1 “ 6 months.
Poland Chinas—1 boar, 3 years.
1 sow, 3 ¢
1 ¢« 6 months.
Chester Whites—1 boar, 2 years.
1 sow, 3
Grades—S8 pigs, 6 months.
13 “ 4 13

POULTRY.

The total number of birds on hand in the poultry houses was 240, and consisted of
the following :—14 cocks, 18 cockerels, 149 hens, 52 pullets, 2 drakes, 4 ducks and 1

gander.

The following ave the breeds represented and the number of each :—

White Leghorns—2 cocks, 3 cockerels, 24 hens, 8 pullets.
Black Minorcas—3 cocks, 4 cockerels, 7 hens, 8 pullets.

White Minorcas—1 cock, 2 hens, 7 pullets.

Andalusians—1 cock, 2 cockerels, 10 hens,

Brown Leghorns—1 cock, 8 hens.

Light Brahmas—1 cock, 7 hens.

Langshans—3 cockerels, 8 hens, 8 pullets.

Silver-laced Wyandottes—9 hens.

White Wyandottes—10 hens.

Barred Plymouth Rocks-—3 cocks, 3 cockerels, 21 hens, 8 pullets.
White Plymouth Rocks—1 cock, 3 cockerels, 8 hens, 8 pullets.
Coloured Dorkings-—1 cock, 7 hens.

Cross-breds—28 hens.

Pekin Ducks—1 drake, 3 ducks.

Aylesbury Ducks—1 drake, 1 duck.

1 Wild Goose, male.

APIARY.

In the apiary there are 55 colonies of bees.

EXPERIMENTS IN THE FEEDING OF STEERS, 1897.98,

~ Twenty-two steers, divided into 11 groups of two each, have been fed with different
kinds of fodder mixtures and feeds at the Central Experimental Farm during the past

year.

The feeding period was divided into four equal portions of four weeks each,

making sixteen weeks in all. The bulky fodder rations have been varied, but the parti-
culars of their combination will be found at the head of each group. The meal referred
to in the tables has been made of equal parts by weight of pease, barley and oats. In
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estimating the cost of the rations, the mixed meal has been valued at the uniform rate
of one cent per pound, corn ensilage at $2 per ton, roots $2 per ton, hay at $8 per ton,
and straw at $4 per ton. Bran has been valued at $10 per ton, and ground oil-cake and
cotton seed meal each at $25 per ton. The price of these products will vary in different
localities and in different seasons, but the figures given are about the cost of production
or purchase at Ottawa and will afford a basis of comparison for other parts of the
Dominion.

In the feeding of farm animals with combinations of fodders and grain, it is desira-
ble to know how far such rations conform to the standard known as a balanced ration
in each case. In estimating the food value of a ration it is considered mainly from the
relative proportions it contains :

1st. Of protein or nitrogenous matter, the function of which is to build up, to supply
the nitrogen compounds required for satisfactory growth and at the same time furnish
material for repairing and keeping in healthy action the working machinery of the
body, and, in the case of milch cows, to provide for an ample secretion of milk.

3nd. Of carbo-hydrates and fat. These, although quite distinct in their character,
are conveniently grouped together when considering their feeding value. The carbo-
hydrates consist of such materials as starch, sugar and gum, together with fibre, the
woody portions of the plant. These form the largest part of vegetable foods and when
digested are either converted into fat or used to produce heat and energy in the body.
Fat taken into the animal economy serves a similar purpose to that of the carbo-
hydrates, but is more effectual, one part of fat being equal to 21 parts of carbo-
hydrates.

In estimating the value of a ration for any particular class of animals, the propor-
tion of protein it contains is compared with the carbo-hydrates and fat added; the amount
of fat having, as already stated, been multiplied by 2}, and the relation which the
protein bears to the carbo-hydrates and fat is known as the nutritive ratio, and a food
is said to be a balanced ration when it contains the nutritive materials referred to in
about the proportions which experience has shown to produce the best results.

A ration with a large proportion of carbo-hydrates and fat as compared to its
protein, is said to have a wide nutritive ratio, while one having a relatively small pro-
portion of carbo-hydrates is spoken of as having a narrow nutritive ratio.

With the object of making this matter clear and of enabling those who desire to
ascertain for themselves the nutritive ratio of any foods or combinations of foods they
may desire to use, a list is submitted of such coarse fodders, grain and other feeding
materials as are tommonly used by farmers and stockmen, with the proportions of dry
matter in each pound, also the digestible protein, digestible carbo-hydrates and fat,
total digestible constituents and nutritive ratio all in adjoining columns. These figures
correspond with those given by Prof. W. A. Henry, of Wisconsin, in his recent book
on “Feeds and Feeding” which is now generally accepted as a reliable guide on this
subject.

Total " Carbo- !
- Dry Mat- ot hydrates . I Nutritive
Nanie. ter in ! Protein. 4 (fat x Totul. ' Ratio.
each Lbh. L2-25). !
Hay, Straw, &c.
Timothy Hay.. ... .. ... ............ ........ ‘ 87 028 | 467 493 1:16°6
Red Clover... . ... ... .. ... ... ... ...... 85 ) 068 “396 164 1:5°8
Alfalfa.. ... ... . ... 92 110 423 533 1:3°8
Oat Straw .. ...... ... ... . ‘91 02 404 416 1:33°6
Wheat Straw .. ... e e i 90 1004 372 376 ¢ 1:93
Pea Vine Straw, ... . ... .. L. . 86 ¢ 043 . 341 341 1: 7Y
CornFodder.......... ... .. .. * “HR 025 373 308 1 L1149
Corn SEOVer. .o Ul 60 017 ! -340 . BT 15199
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Fodders, grain, &c., proportion of dry matter in each pound, &c., &c.—Comeluded.

i

! DTO";&] ) Carbo-
- ry Mat- o hydrates . Nutritive
Name. ter in Protein. + (fat X! Total. Ratio.
. each Lb. 2.95).
| : ]
e e - —,
GRAIN. ) : ' | f
ORES, oo e 89 092 568 | 660 . 1:6°2
Bavley.. ..o oo 00 L ] 087 692 | 770, 179
Wheat ...... FR 90 “102 T30 ¢ 832 172
Pease ... ... ... ... R 490 168 *H34 702 1:3°9
Corn.. ... ...... P . 89 O79 T64 843 197
Rye . . . . ... ... e e ‘88 1099 TO0 ‘799 1:7°1
Buckwheat....... ... ... e e e 87 07T 533 | 610 1:6-9
MiLL Propuoers. |
Wheat Bran ... ... P "88 | 122 453 - 5T i
o Middlings..... ... L0 88 128 607 T35 7
Buckwheat Bran. . .........0 ... . RUUN 074 347 ¢ 421 T
Buckwheat Middhngs .. ..... ... ........... 87 “ 220 456 ! 676 1
Bye Provuers. .

Malt Sprouts . ... ..... R 90 186 | 409 05 . 1:2°2
Brewers’ Graing, wet ... . B ‘24 039 125 | 164 1:3-2
. ooodry L 92 157 478 635 RE
Gluten Meal........ ... .. S s e e 02 258 66 ! 914 1
Linseed Meal (old process).. ...... .. . ... ‘91 293 485 ¢ T8 1:

" wo(new process) . .. oL ...l . 90 (282 464 ‘746 1:
Cotton Seed Meal. ... .. ... ... e e 92 372 444 ‘816 1:
Skim-milk...... ... e e e 1094 1029 ¢ 1059 ! 088 1:
Buttermitk.... . ... .0 o0 . 10 - "039 065 ! 104 1:
Whey ... L 066 008 | 054 ! 062 1:6

RooTs axD ENSILAGE : i
Mangels. . oo e 09 ot oo T L5
Tumips oo o0 L e e 09 1010 . 078 | L0881 18
Carrots ... ... ... e e 11 (008 | ‘082 | 090 | 1:10°8
Sugar Beets .. . ... ... .. A ‘13 ‘011 ‘104 | ‘115 1: 94
Potatoes.... ... ... ... el e 21 | 1009 | 165 | ‘174 1:18°3
Ensilage (Corn). ... ..o oo 21 1009 129 138 1:14°3
So1LiNGg FobpER. ‘
Fodder Corn...... ....... e 20 010 | 125 135
Pease and Qats ...... .. ... .. ...... ... e 16 018 1 - (076 ‘094
Pease and Barley . ... ... .0 oo 16 o 07T 094
Red Clover..... .. .............. ........... 29 029 ¢ 164 | 193
Alfalfa.. . . Loooo0 0 ool o Ll L 28 03 138 B Y
! I i

The figures forming the nutritive ratio are obtained by dividing the carbo-hydrates
and fat by the protein. As an illustration as to how this table may be used to ascer-
tain the nutritive ratio in any fodder mixture, let us take the bulky fodder ration No. 1
used in the feeding experiments to be presently referred to:

: Carbo- | l Nutritiv
—_— Dry Matter.] Protein. hydrates | "Total, | * l‘i"".t“e
: | and Fat. { atio,
50lbs, Com enstlage. ................. 10°50 l 450 6450 6900 |
251bs. Roots (mangels)..... .. ........ } 2:25 275 1400 1675 |
Blbs. Clover hay, cut ....... ... .... , 425 | 30 1-980  2:3%0 |
5lbs, Oat straw, cut ... ... ......... : 455 { 060 2:020 1 2080 l 1:10°5
1
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This ration is rather wide to obtain the best results, but it is easily made narrower
by the addition of grain and other concentrated feeds—3 pounds of meal, equal parts
of oats, barley and pease with 1 pound of oil-cake or cotton seed meal fed to each animal
per day, with an average consumption of 40 pounds of coarse fodder per day, will narrow
the ration down to about 1:7-2, whereas the accepted standards for the feeding of young
steers range from 1:6 to 1:8.

The amount of dry matter in the food would, however, in this case be short of the
quantity said to give the best results, but this could be increased by adding to the
quantity of hay consumed, which would again widen the ration somewhat and require a
further addition of grain or bran to correct this.

The objects in view in conducting these experiments have been to gain such informa-
tion as will show how beef can be produced at the smallest cost, how such products as
the farmer can easily grow may be used to the hest advantage, and what results are had
“where rations are fed the nutritive ratio of which is wider than is usually recommended.

No strict uniformity in results can be expected even where the same ration is fed :
the breeding of the animal, its individual vigour and capacity for digestion, the tem-
perature of the stables, and the quality of the food where ensilage forms any considerable
part of it, are all factors which influence the results to a considerable degree, never-
thelesss much useful information may be gained by repeated tests of this character
which will be helpful to farmers and stockmen.

During the course of these tests the steers were given all the bulky fodder they
would eat up clean, they were watered regularly twice a day and supplied with salt in
a small box at the side of the manger.

The steers were weighed on the 18th December and again three times at the close
of the period of preparatory feeding on the 18th January. The first weights taken and
the average of the three last weighings were as follows, the weights being given in the
order in which the animals were finally grouped :—

WEIGHT OF STEERS.

; ) ‘ ]
{ Dec. 18, | Jan. 18, Dec. 18, l Jan. 18,
‘l 1897, 1898, || 1897. | 1898.
‘ i
{ |
Group No. 1— i Lbs. Lbs. i Group No. 7— . Lbe. Lbs,
Noo 1. oo L 810 800 || "No.13.... ... S 980 | 1,06
Now 2ooiiion i 810 870 11 No.l4. ........o...o.... 875 840
1,620 L710 i 1,850 1,905
]
Group No. 2— Group No. 8—
No.B. oo e 875 940 No. 15. .. .. 850 935
Nood.eovien el e 975 1,015 No. 16, ........ e 740 820
1,850 1,965 1,600 1,766
Group No. 3— | ‘
No B civiiiniieiiiennn : 910 990 720 760
No 6. oeinnnn, e 3 850 940 1,060 1,120
1,760 1,930 1,880
Group No. 4— ;’
B S i 855 l 905 855
Noo8. .ooiet i, | 790 830 910
" o1646 1,735 1,666 1,765
Group No. 5— Group No. 11—
No.9. ... .o 800 890 0.2, .. 675 730
No.10..o..oooue. ... o 800 515 No.22......... s ‘ 605 660
| 1,600 1,705 1,280 1,390
Group No. 6— i — I — |
No.1l . . ....... ... ; 890 %0 |
No.1Z............ L. 866 95 ;
U 1756 | 1046 4




62 Victoria Sessional Parers (No. 8B.) A. 1899

The eleven groups of steers referred to in the adjoining tables were fed as follows ;-

Groupr No. 1.—Two StEERs, Nos. 1 AND 2.

Bulky fodder ration No 1.—

Ensilage, 50 Ibs.............. 1st 4 weeks, no meal.
Turnips, 25 lbs,,...... ... ... Ind 4 weeks, no meal.
Hay, cut, 5 lbs..... e 3rd 4 weeks, 2 pounds meal per day.
Straw, cut, 5 lbs,..... ...... 4th 4 weeks, 6 pounds meal per day.

Nutritive ratio: 1st and 2nd 4 weeks, 1:10°5; 3rd 4 weeks, 1:8'9; 4th 4 weeks, 1:7°5.

GrouP No. 2.—Two Steers, Nos. 3 anp 4.
Bulky fodder ration No 1.--

1st 4 weeks, no meal.

2nd 4 weeks, 1 1b. meal and 1 lb. cotton seed meal per day.
3rd 4 weeks, 2 lbs meal and 2 lbs cotton seed meal per day.
4th 4 weeks, 4 1bs meal and 2 lbs cotton seed meal per day.

Nutrtive ratio: st 4 weeks, 1:10°5 ; 2nd 4 weeks, 1:6'6; 3rd 4 weeks, 1:5'2; 4th 4 weeks, 1:5°2.

Group No. 3.—Two STEERSs, Nos. 5 and 6.

Bulky fodder ration No. 2—

Ensilage, 50 Ibs................. 1st 4 weeks, no meal.
Hay,5lbs...................... 2nd 4 weeks, 2 lbs. meal per day.
Straw, 5 pounds................. 3rd 4 weeks, 4 lbs. meal per day,

4th 4 weeks, 6 1bs. meal per day.
Nutritive ratio : 1st 4 weeks, 1:12°3; 2nd 4 weeks, 1:10°2; 3rd 4 weeks, 1:9°1; 4th 4 weeks, 1:5°3.

GrouP No. 4.——Two Steers, Nos. 7 and 8.

Bulky fodder ration No. 2—

Ensilage, 50 1bs, ... ... .. 1st 4 weeks, no meal.
Hay, 51bs..... .... ...2nd 4 weeks, 1 Ib. meal and 1 lb. oil-cake per day.
Straw, 51bs............. 3rd 4 weeks, 2 lbs. meal and 2 lbs. oil-cake per day,

4th 4 weeks, 4 1bs. meal and 2 lbs. oil-cake per day.
Nutritive ratio : 1st 4 weeks, 1:12'3; 2nd 4 weeks, 1:8'2; 3rd 4 weeks, 1:6'6 ; ith 4 weeks, 1:64,

Group No. 5.—Two STeERs, Nos. 9 and 10.
Bulky fodder ration No. 1—

Ensilage, 50 lbs...1st 4 weeks, 2 lbs. meal and 2 lbs. bran per day.
Turnips, 25 1bs....2nd 4 weeks, 2 lbs. meal and 2 lbs. bran per day.
Hay, cut, 5 Ibs....3rd 4 weeks, 3 lbs. meal and 3 lbs. bran per day.
Straw, cut, 5 lbs..4th 4 weeks, 4 lbs. meal and 4 lbs. bran per day,

Nutritive ratio : 1st and 2nd 4 weeks, 1:7'7 ; 3rd 4 weeks, 1:7'1; 4th 4 weeks, 1:6°7,
78
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Groupr No. 6. —Two STEERS, Nos. 11 and 12.

Bulky fodder ration No. 1—

Corn ensilage, 50 lbs.1st 4 weeks, 2 lbs. meal and 2 lbs. bran per day.

Turnips, 25 lbs.,....2nd 4 weeks, 1 1b. meal, 1 b, cotton seed and 2 Ibs. bran per day.

Hay, 51bs..........3rd 4 weeks, 1% lbs. meal, 1} lbs. cotton seed and 3 lbs. bran
per day.

Straw, 5 lbs.........4th 4 weeks, 2 lbs. meal, 2 lbs. cotton seed and 4 lbs. bran p. day.

Nutritive ratio : 1st 4 weeks, 1:8:7 ; 2nd 4 weeks, 1:6°8 ; 3rd 4 weeks, 1:5'9; 4th 4 weeks, 1:5°3.

Grour No. 7.—Two STeERs, Nos. 13 aND 14.

Bulky fodder ration No 1—

Ensilage, 50 lbs. .. . 1st 4 weeks, 2 lbs. meal and 2 lbs. bran per day.
Turnips, 25 Ibs....2nd 4 weeks, 3 lbs. meal and 3 lbs. bran per day.
Hay, cut, 5 lbs... .3rd 4 weeks, 4 lbs. meal and 4 1bs. bran per day.
Straw, cut, 5 1bs. . 4th 4 weeks, 6 lbs. meal and 4 lbs. bran per day.

Nutritive ratio : 1st 4 weeks, 1:8°7 ; 2nd 4 weeks, 1:7'9; 3rd 4 weeks, 1:7°3; 4th 4 weeks, 1.7.

Groupr No. 8, —Two Stegrs, Nos. 15 axp 16.

Bulky fodder ration No. 1—

Ensilage, 50 1bs. . ..1st 4 weeks, 2 lbs. meal and 2 lbs. bran per day.

Turnips, 25 lbs. ....2nd 4 weeks, 2 1bs. meal 1 b, cotton seed and 3 lbs. bran per day.
Hay cut, 51bs.....3rd 4 weeks, 2 lbs. meal, 2 lbs. cotton seed and 4 lbs. bran per day.
Straw, cut, 5 lbs. ....4th 4 weeks, 4 1bs. meal, 2 lbs. cotton seed and 4 Ibs. bran per day.

Nutritive ratio : 1st 4 weeks, 1:8:7; 2nd 4 weeks, 1:6'4; 3rd 4 weeks, 1:5°3; 4th 4 weeks, 1:5°3.

Groupr No. 9.—Two SreErs, Nos. 17 axp 18,
Bulky fodder ration No. 3—

Timothy hay, 20 ibs...1st 4 weeks, 2 lbs. meal and 1 lb. bran per day.

Turnips, 40 1bs...... 2nd 4 weeks, 1 lb. meal, 1 lb. cotton seed meal and 2 lbs.
bran per day.

3rd 4 weeks, 1} 1bs. meal, 1% lbs. cotton seed meal and 3 lbs.
bran per day.

4th 4 weeks, 2 lbs. meal, 2 lbs. cotton seed meal and 4 lbs.
bran per day.

Nutritive ratio: 1st 4 weeks, 1:10; 2nd 4 weeks, 1:7°4; 3rd 4 weeks, 1:6°4; 4th 4 weeks, 1:5°8.

Gour No. 10.—Two Stegrs, Nos. 19 anp 20,

Bulky fodder ration No. 4—

Brome grass hay, 20 lbs..1st 4 weeks, 2 Ibs. meal and 1 lb. bran per day.
Turnips, 40 lbs. ... ....2nd 4 weeks, 1 Ib. meal, 1 1b. cotton seed meal and 2 lbs.
bran per day.
3rd 4 weeks, 1% lbs. meal, 14 lbs cotton seed meal and 3
lbs. bran per day.
Fed for twelve weeks only.

The Brome grass has so nearly the same nutritive constituents as Timothy that the same figures may
be taken : Nutritive ratio 1st 4 weeks, 1:10° ; 2nd 4 weeks, 1:7°4; 3rd 4 weeks, 1:6'4.
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Group No. 11.—Two sTEERs, Nos. 21 axp 22.

Not on test for first half of first 4 weeks.

Bulky fodder ration No. 1.-—Ensilage, 50 pounds ; turnips, 25 pounds : hay, 5
pounds ; straw, 5 pounds.

The last half of first 4 weeks they also received 3 pounds of meal per day, com-
posed of equal parts by weight of pease, barley and oats, all ground. During the
remaining 12 weeks each steer received 2 pounds of cornmeal per day, with a gradu-
ally increasing quantity of a mixture composed of } ground oil-cake, } cotton seed meal
and 3 bran, and a feed of long hay at noon.

Nutritive ratio: 1st 4 weeks, 1:9°8; 2nd 4 weeks, 1:8°2; 3rd 4 weeks, 1:7°2; 4th 4 weeks 1:6'8,

Grour No. 1.—Two STEERS, FED AS FOLLOWS :

T

| ‘ |
- 1 Total  Increase ! ¢ Cost | Average
Steer c};[?gg::;d‘ Meal | increase in i Cost  jperlo0lbs.| cost per
" . or da per day m Weight | per day. of 100 fbs. for
. : per day. | t Weight.  per day. | Uinerease, | Group.
' Lbs. | Lbs. } Lbs. Lbs. Cts. | & cts.| § cts,
.. 2576 L 15 033 318 593
PR 360 5 u3
Averages.. ... .booren L. L 3-39
2nd 4 weeks-— . :
No.l ... 25°39 ... ... 35 125 313 250 |
No.2 ..ol o L3260 35 125 402 321 i 28
Averages . ... . 2899 I....... . B 1B 357 f
| — i | _ i
3rd 4 weeks— l
No.l.. ... 3121 2 Bl 1o 585 3 64
No.2.....0 o0 | 36°60 2 ’ 55 196 6°52 3 31 3 45
i ! —— —_—
Averages........ L3390 2 T i 178!l 618
4th 4 weeks— ‘ i ; . !
No. 1 L 3439 q T : 275 1024 372
No.2 ool i i 3582 | 6 19 | 175 10°79 6 16 4 67
| |
Averages....... 36°60 6 | 63 : 225 10°51 422
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GrouP No, 2.—Two STEERS, FED AS FOLLOWS :

| ‘ T i fﬁi o T T
- Total | Increase | Cost per | Average
Steer ‘ (:}‘(:?lcll::d Meal increase | in . Cost 1001bs. | cost {):r
pteer. L oy | per day. in Weight « per day. | of 100 1bs.
i v l W elght i per day. . increase. (for Group.
Lbs. | Lbs Lbs i Lbs. - Cts. 8 cts| X cws.
Ist 4 weeks— ‘ ]
42°28 ... L. e e e 522 |
3910 . L. 30107 483 } 4 50
Averages .. . ' 40069 oo L | 502
2nd 4 weeks— Meal, C.8. i
No.3..... . .. 42°00 1 1 60 2-32 743 3 20
No.do oL 3842 1 1 65 2-32 699 301 310
~~—-—-.‘-.. _’ —— — B g - —
Averages. ... | 4021 | 1 |1 65 232 721
—— i — —
3rd 4 weeks— ! |
No.doo 20 "2 2! 65 232 68 . 416 !
No 4o 4000 | 2 2 35 125 944 7 65 535
—_ j — E —— | J— —
Averages. .. .. 4100 2 2 50 177 | 936
[ SRR B B R o
4th 4 weeks--- ; ‘
NO.B i 4314 4 |2 34 121 | 1182 973 |
No. 4. viiii i 4307 . 4 ‘ 2 37 310 1 11°82 3 80 551
Averages B0 | 4 | 2 60 215 | 1182 | 161
1 l :

T T LTI T T o T T T T I e T e a amm '——~: T : < . ':?i, [ —
N Total Increase | Cost | Average
Steer n‘:}]?f" 4l Meal increase in | Cost [perlﬂo Ibs.! cost per
eer. Oowr d;e per day. in Weight | per day. of  1001bs. for
per day. Weight. | per day. increase. t Group.
1st 4 weeks— Lbs. Lbs. Lbs. ' Lbs. Cts. $ cts., 8 cts.
No.5 . . ........ 2964 ... ...... e L 394 i
No.6.... ... ... .. 2896 |.... . 10 35 386 10 80
Averages ........ 29°30 |..... ' - 390
2nd 4 weeks— !
NO. D, ... 38" 2 50 178 706 39
No.6........... .. 3542 2 45 1-60 672 418 4 06
Averages . .... ... 36°71 2 ; 4750 169 689
3rd 4 weeks |
No. 5 38°60 4 55 1-96 914 4 65
No.6....... ...... .. 37-67 4 50 1-78 902 5 05 4 84
Averages........ 3813 4 52750 | 1-87 908
4th 4 weeks—
4335 6 62 2-21 1178 5 32
3857 6 34 | 1-21 11-14 917 6 63
40 96 6 48 171 1146 6 59
|
81
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Group No. 4. —Two STEERS, FED AS FOLLOWS :

. R Total | Increase Cost Average
N P(:ldﬂl Meul inereas: ‘ in L Clost per B0Ths. cost per
Rteer C"""‘é‘_“‘f‘ ¢ per day. in Weight | per day. . of 100 Ibs, for
per day. Weight. | per day. ‘l lincrease.  Group.
B — ; — B R [ —
! f | ) !
1st 4 weeks- - Lbs. ‘ Lbs, Lbs. | Lbs. ; Cts. | & cts. S octs.
NooToiiiiii v, 20050 ... B l v | 39 315
Noo§ e 1932 ... SUUTRSRIES b2
R — — : e
Averages. .. 44 | N
2nd 4 weeks— | Meal.0.C. i -
No. 7 L8350 1|1 60) 2 GR35
No.Sooo 2721 1 1 G0 214 58T 2 73 299
Averages ... ... 0% 11 60 214 642
3rd 4 weeks— l i T
No.T.. ..o ool 3600 2 2 25 89 930 10 41 !
No Booiiie e 2014 [ 2 2 15 1-60 838 | H21. TO7
B L T p— —_— | O
Averages ... ... 3257 | 2 2 & J 1-24 884 |
4“] 4 weeks— ? { 1‘ T ~7V—j T
I O U aer |42 @ 1w 152 . 620
No. & 3264 | 4 | 2 l 5 178 10°85 607 613
- ——e e e e | —— R e P— e
Averages........ ®15 | 4 2 ] 51 ¢ 181 I N 483
| | o . B
Group No. 5.—Two STEERS, FED AS FOLLOWS :
f \
Total Increase | Cost . Average
Steer ! 05;1 (:lil?l?gd Meal increase in ! Cost |perl00lbs.. cost per
’ | ber da: per day. in Weight | per day. of 1100 1bs. for
| per day. Weight. | per day. ' increase. ! Group.
i i Lbs. Lbs Lbs. Lbs. Cts. % cts. & ots,
1st 4 weeks— Meal Bran I
No. 9................ 2807 r2 35 125 646 516 |
No.10....... ... 2803 | 2 2| 20 071 6°46 904 i 657
‘ Averages. ... 2805 | 2! 2| 2750 0-98 646 |
f— S . ; .
2nd 4 weeks— i i
No. 9. ..ooovinnit 3242 2 2 50 ; 1'78 700 392 |
No.10...... ...ovenn, 3439 2. 2 55 | 1-96 7°24 3 68 : 379
Averages....... 840 | 2. 2| o200 | 18 712 |
3rd 4 weeks— { i ! J
No. 9...vviivinatt. 36°57 3 3 25 89 901 10 09
No.10.. oot coovinnnn. 3964 | 37 3| 20 071, 9739 ‘ 1314 | 1144
—_— . —_ —_ —— e
Averages. ... .. 3810 | 3 3| 250 080 i 920 . 1
—_—— e . [ :
4th 4 weeks— ! ‘
No. 9..... e 3882 4 4 7 2:82 10-91 3 86
No.10. ... oo el 39°17 4 4 55 196 10°83 531 | 4 54
e e . S o . e —
Averages..... . 3949 4 4 67 2:390 | 1087 | | 658
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Group No. 6.—Two STEERS, FED AS FOLLOWS :

Fodder Total | Increase . Cost | Average
Steer. consumed 31:12;1‘ ‘increase inlin Weight (’c('ft ‘per 1(;0 lbe’ cost per
per day. | P * Weight, | per day. | PeET 48y © | 100 Ibs.
! : ! increase. ifor Group.
’ | TLbs | Lbs Lbs. Lbs. Cts. S ots|  § ots,
1 — ,
- :
i i‘ 1 Z g i
! S0 lA :
1st 4 weeks — i [
No ... . ... D102 L2 o012, w0 142 817 571
No.12. ... } 4100 2 02 60 2:14 813 . 379 456
Averages........... e 2002 M 178 815 | T
2nd 4 weeks— ! i R
No.il ... .. ........0 4200 1:-1:21 8 285 843 ' 2:95
No12. .. ... ‘ 4200 1 112 55 1-96 843 f 429 3-49
Averages........... 4200 1i1l2] 670 | 240 | 843 o
3rd 4 weeks— . !
No.11... .......... .. 42°35 1} 143 3 8H 303 10°10 332
No.12.... ... 4235 1{;]; s 5 1°96 10-10 514 404
| PRPS, PENE ——
Averages...........0 4235 ' 13 13| 7o 249 10-10
4th 4 weeks — . ; )
No. 11............... 4378 2 ‘ 24 12 042 1190 27776
No.12................ 4378 212 4 49 175 11'9%0 6 80 10-92
Averages. ... ... Pogze 202040 3000 108 | 11'90 575
. .
Group No. 7.—Two STEERS, FED AS FOLLOWS :
. S s e o I
- i Total Increase Cost Average
Qtecr “I;l:;?l?:;d' Meal ; increase _in Cost  |per1001bs.! cost per
) ' r day, | Perday. | in Weight | per day. of 100 1bs. for
per day. : i Weight. | per day. increase. | Group.
Lbs. | Lbe | Lbs Lbs. Cte. 8 cts.| % octs.
1st 4 weeks— 'Mea][Bran‘
No.13. ... . ... 4391 2 2 071 833 11 66
No.14... ... 000 2100 | 2 [ 2 T 565
S PRSI PV | — _ —— e —
Averages.. .. 323 12 (2 (oo 6°99
2ud 4 weeks—
No. 13, ... 42 00 3 { 3 920 321 a8 301
No. 14 ................ 3914 3 8 105 376 0-33 2 48 270
Averages.. ... 05 3 3 IR 9°50 B
—_— — i - ——
Ard 4 weeks— ! ‘ ; i
NO I3 Loa2ay 4 04 2 71 11°28 17
No.W......... ........ [ 8s2 440D 2:67 10°91 407 6 52
Averages........ CU4lR 44 4Th0 ) 16 1107
4th 4 weeks— ‘ ) l
No 13,0 L 43R )64 L e e\ 13:40 4 36
No.ld, ... .. ... 4258 6 4 ‘ T 203 13°2) 6 56 524
Averages... ..., 4315 | & 4 } 71500 20 | 1332 653
83
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Groupr No. 8.—Two STEERS, FED AS FOLLOWS :

Fodder Total  Increase

Meal c I‘ Cmsibs " Average
e g - Mea increase | in ost  per1001bs.i cost per
Steer. consumed o day. - in Weight  perday. | of 100 bs. for
: 1 ¥ i Weight.  per day. |‘ increase. | Group.
" Lbs.  Lbs. [ Lbs.  Lbs Cts. |  Sots.' % octs
! —_— l »
J ERZE ;e’:_! ! 5
1st 4 weeks-— =] . /Q i i
No.1b... ..o S28°50 2 : 2 40 ; 1-42 652 4 56
No. 16, ... .ol L 26071 2 C 2 40 142 629 4 40 4 48
Averages... ... | 2060 2.2 40 142 6740
2nd 4 weeks-— : '
No.15. . . ... ..o M4 2 1 3 (153 232 892 3 85
No. 16 | 2 1'3 o 2-67 828 309 3 44
Avelages...... .| 3132 2 1:3 g0 | 249 861 )
3rd 4 weeks- - i ‘ b :
No.15 . ... 37'3B 22 i 4 40 142 11-11 T
No.16. ... .. 34°32 224 50 178 10°33 6 06 6 82
~ S . _— _
Averages....... .| 358 [2 2|4 15 1-60 10 97 |
4th 4 weeks— i o ) i !
No.15 ... ... Co] s la2la 157 | 1302 8on |
No.16....... C 3785 ' 4:2:4: 15 160 1317 319 8 23
Averages.........| 3122 |42 ‘ s a4z0| 1858 | 1309 CoaT4
! |
GrouP No. 9.—Two STEERS, FED AS FOLLOWS :
ford : Total i Increase £ Cost Average
St e (fn:(li:li;: q Meal increase | in Cost,  per100lbs.| cost per
eer. erday, | berday in | Weight | per day. ©  of 1100 1. for
! Yo Weight. | per day. . increase. | Group.
T Lbs. Lbs. Lbs, z_ Lbs. Cts. = 8 ots.| R cts.
= = i ;
g % 2 1
15t 4 weeks—- PRS- N
No. 17..... .. . ... .. 2800 2 ....1 45 : 160 810 504
No. 18... ........ . 3850 2 ....1 B i 160 10°20 6 34 5 69
Averages........ 332 2.1, 4 | 160 915
Ind 4 weeks— .
No. 17..... e e 20096001 1.2 35 125 024 739
No. 18.... . ........ ) 40000 1 12 50 1-78 11°25 6 30 674
e e — —— [ P
Averages........ P34 1112 4250 | 151 10°24
3rd 4 weeks— | _ .
No. 17...... ... oo 3B 115 133 Do i 178 11-97 6 70
No.18 ... ...l 8807 b k3| o » 0 12 1248 1 9w 1 805
Averages. ....... 36080 |13 13 3 4250 | 151 | 122 |
4th 4 weeks— | ' : |
No. 17, ... . ... .. 1 3278 12:9 4 12 150 13-05 870
No, 18... ... ... P36 12524 74 ! 2:64 1403 | 8 30 6 53
S e [ e —_— — : —
Averages........ [ 3522 |2i2(4]| 88 Lo2or 1354 | 6 75
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GrouP No. 10. —Two STEERS, FED AS FOLLOWS :

\ ! v Average
N Total | Inc reasc i Cost
Fodder . i : cost
! Meal increase | Cost  per1001bs, 3
Stecr ct:lflgxpd per day. in : \V( 1ght per day. of per IfO(‘)lbs.
b Y- Weight. | ]wr day. * incrense. (}rg\l\p
L. Lbs.  Lbs. | Lbs Ot $ ot | % ot
— i
1st 4 weeks— s U i
No.19.... ... ...... 32-57 2.1 5 i 1-96 901 4 58
No. 20, ... ........ 3264 2, 1 I 45 160 ! 902 5 61 5 04
Averages . ..... 32°60 | 2 1 50 178 9:01
S S P | R
2nd 4 weeks—- | |
No.19....... . ..., 325% 1 1,2 15 H3 97y 0 1820
No.20 ... L 3400 ;1 | 1 %) 196 10705 512 792
Averages........ 33-26 i1 1. 2. 3 12 900
3rd + weeks— P Vﬁ‘ o _—‘
No. 19 .. ... ... 3585 113 15 3 50 1-78 12:04 6 74
No.20 o 3589 } 3. 2% 89 12:04 13 48 98
Averages........ 387 |11y 3, 3750 1-33 12:04 | 731
e i |
GrouP No. 11.—Two STEERS, FED AS FOLLOWS :
' Total I Cost Average
Fodder Meal i ., Tota ncrease | Cont lgls)lbs‘ cost
Steer. consmmed vea ; Imcrease I ‘ ey per ! per 100 1bs.
per day. in Weight | per day. of
per day. ! f + for
i Weight. | per day. “ increase. | Group.
— — — - -
Lbs. ; Hay Lbs. Lbs. Lbs. i Cts. & cts.: 8§ cts.
Last half of 1st 4 weeks—
No. 21 122°14 3 3! 20 1-42 693 4 85 |
No. 22, . 22714 3. 3 ! 30 214 693 323 388
. . —_— —_— R I —_
Averages...... 22°14 3 3 25 } 178 693
i | Corn Mix'd (l ! i
2nd 4 weeks—- ‘Meal. Meal. : ;
No. 21 . 125°92 |3:42 2] 2 20 : 71 8-30 11 62
No.22........ .. 25°92 |3-42 2 2 GO : 213 | 8-30 3 87 H 81
—_— —_— i PR [— -
Averages...... Be2ldee 20 2 0 | 14 &R |
3rd 4 weeks — . [
No. 20 ... L 2857 4 2 3 80 : 2 85 973 3 40
No. 22, ... ....... | 2857 4 2 3 40 X 142 - 973 6 51 ‘ 4 D4
——— ey i e— . ; )
Averages...... 57 4 2 i 3 60 2:13 973 !
4th 4 weeks— i | ) :
No.21.. .. ........ 20°03 4 21350 . 42 1-50 10°22 6 81 _
No.22..... ... 2003 4, 2|850 60 2413 10°22 476 5 61
Averages. ... .. 2903 4. 2135, ol 181 1022 496
: I :
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The foregoing experiments show the following results :—-

Average Cost per 100

Total gain cost per day 1bs. of mcrease

per Steer.

! per Steer. per Group.
- | — Jal—
5 Lbs. Cents. S cts.
Group No. L. ... 0 0 L0 Ll e i 1554 591 422
" e e e e e e ' 188 810 4 61
woBe st M0, 785 G54
" oo : 163} ! "4 4 83
" S e ! 1649 i 6 58
" .. L. PR ‘ 218 | BaYp)
It Tl ol e e e 2163 6 53
" B s s e P 1994 ‘ 574
" G i e e e 188 | 675
w10, fed for twelve weeksonly .. ... oL ' 1224 ; 731
[T PO e e 1981 1 196

+
{
'

From the above it will be seen that the best results have been had from the rations
fed to groups 1, 2, 4 and 11.

EXPERIMENTS IN THE FATTENING OF SWINE,

Experiments in the fattening of swine have been continued during the past year.
These experiments have been conducted at intervals since 1890, using different rations
from year to year for the purpose of gaining information regarding the best methods of
producing pork of the highest quality and at the least cost. Particulars are submitted
as to the different sorts of food used, the quantities cansumed and the increase in live
weight of the animals under test.

THE FEEDING OF SWINE WITH A MIXTURE OF WHOLE GRAIN, DRY,

Lot 24.—This pen contained four cross-bred swine, two Poland China sire, with
Tamworth dam, farrowed 7th April. 1898, one Tamworth sire and Chester White
dam, farrowed 1st April, 1898, and one Poland China sire and Yorkshire dam, farrowed
31st March, 1898. These were fed entirely on a mixture of equal parts of unground
oats, barley and pease and balf a part of bran. The food was all used dry, but the
swine had all the water they required in a separate trough ; as much food was given
them as they would eat up clean. This feeding test was begun on the 20th July, 1898,
and continued for fourteen weeks, or until the 26th of October. The pigs were weighed
every two weeks, and the increase in weight and the quantity of food consumed during
each four weeks are given in the accompaying tables.

!
|
i
|

‘0. of Swine, F | 20th 171h Lith 12th 20eh
No. of Swine, Four. © July. Angust. September. October. ' Octol.er, Totals.
| ‘
| Lbs. Lbs, Lbs. Lbs. Lbs, Lbs.
Total live weight ... . ........ ... ! 304 490 65H SoT02
Tncrease in weight. .. ...... ... ..., e T 126 146 I (1] 432
Feed consumed. ...... .. e R 330 42 624 270 1,766
o ¢ perlb of increase ... ! 351 130 375 5 86 108

Nutritive ratio of mixture fed, 1:4°'7.
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The average live weight of each pig when this feeding test was begun was 673}
pounds ; the average weight at the conclusion of the experiment was 175} pounds. -

THE FEEDING OF SWINE WITH A MIXTURE OF WHOLE GRAIN, SOAKED.

Lot 25.—This pen contained four cross-bred swine, two Poland China sirefand
Tamworth dam, farrowed 7th April, 1898, one Tamworth sire and Chester White dam,
farrowed lst April, 1898, and one Poland China sire and Yorkshire dam, farrowed 31st
March, 1898. These were fed for the full period of fourteen weeks on a mixture of
equal parts of unground oats, barley and pease, with half a part of bran, all soaked on
an average for 30 hours in cold water. They received as much of the mixture as they
would eat up clean.

]
|
. . o 20th 17th | 14th 12th 26th -
Number of Swine, Four. July. August. September October. October. | 1Otals.
Lbs, Lbs«. | Lbs. Lbs, Lbs. Lbs.

Total live weight . ...... ... .... . 263 357 494 638 68 ... ...
Increase in weight. ... .. PR 94 137 144 47 422
Feed consumed ... ... L. e e 345 519 566 208 1,638

" per pound of increase .. ... ..., 367 ¢ 378 393 142 3-88

Nutritive ratio of mixture fed, 1:4°7.

The average live weight of each pig in this group when the test was begun was 654
pounds ; the average weight at the conclusion of the experiment was 171} pounds.

THE FEEDING OF SWINE WITH A MIXTURE OF GROUND GRAIN, DRY.

Lot 26.—This pen contained four cross-bred swine, two Poland China sire and
Yorkshire dam, farrowed 31lst March, 1898, one Tamworth sire and Chester White
dam, farrowed lst April, 1898, and one Poland China sire and Tamworth dam, farrowed
Tth April, 1898. These were fed for the full period of fourteen weeks on a mixture of
equal parts of ground oats, barley and pease, with half a part of bran, all fed dry. As
much food was given to them as they would eat up clean, and they had all the water
they required in a separate trough.

. " P 20th 17th  14th 12th | 26th ’
No. of Swine, Four. July. August.  September October. | October. Totals.
Lbs. Lbs. | Lbs Lb, Lbs. Lbs.
Total live weight. ........ . .. e 275 406 5t | 716 780
Increase in weight.. ... ... .. .. [ 125 151 162 64 50D
Feed conswmed. ... ... e e 360 A0 HUKR ONT 1,800
oo per pound of increase.. .... ... 2042 357 369 448 356

Nutritive ratio of mixture fed, 1:4°7.

The average live weight of each pig in this group when the test was begun was
683 pounds ; the average weight at the conclusion of the experiment was 195 pounds.

THE FEEDING OF SWINE WITH A MIXTURE OF GROUND GRAIN, SOAKED.

Lot 27.—This pen contained four cross-bred swine, two Poland China sire and
Tamworth dam, furrowed 7th April, 1898, one Tamworth sire and Chester White dam,
farrowed 1st April, 1898, and one Poland China sire and Yorkshire dam farrowed 31st
March, 1898. These were fed for the full period of fourteen weeks on a mixture of
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equal parts of ground oats, barley and pease, with half a part of bran, all soaked on an
average for 30 hours in cold water. They received as much of the mixture as they
would eat up clean.

1

|
H ' |
. N . i 20th | 17th 14th 12th | 26th | .
No. of Swine, Four. July. ' Augnst. September October. ‘\ October. Totals.
) i I
; ‘
e — — 1 —
i Lbs. . Lbs. - Lbs. Lbs. | Lbs. | Lbs
Total live weight .. ...... ... .. b 266 381 524 711 T2
Increase in weight.. ... ...... e foereene o 115 143 187 i 51 L 406
Feed consumed. ... ...l Lo L L 411 5306 637 boo28’ - 1,867
" per pound of increase. I ....... 357 374 340 . 54 376

i i

Nutritive ratio of mixture fed, 1:4°7.

The average live weight of each pig in this group when the test was begun was 663
pounds ; the average weight at the conclusion of the experiment was 190} pounds.

ON THE FEEDING OF SWINE ON A MIXTURE OF GROUND GRAIN, SOAKED, WITH CLOVER
ADDED.

Lot 28.—This pen contained four cross-bred swine, one Poland China sire and
Tamworth dam farrowed 7th April, 1898, one Tamworth sire and Chester White dam
farrowed 1st April, 1898, one Poland China sire and Yorkshire dam farrowed 31st
March, 1898, and one Tamworth farrowed 12th April, 1898. These were fed for the
full period of fourteen weeks on a mixture of equal parts of ground oats, barley and
pease, with half a part of bran, and cut clover added in sufficient quantity to make a
mixture of three parts of meal to one part of clover by weight. The mixed meal and
clover was soaked on an average for 30 hours in cold water, and the pigs were given as
much of the mixture as they would eat up clean,

|
i

|
;
|

weh | o12n | o6tk

20th | 17th ! October. Totals.

Number of Swine, Four.

July. i August. |September; October.
! |
_ I | | —
Lbs, | TLbs. | Lbs. , Lbs. Lbs. Lbs.
Total live weight.. ......... ....... 23 320 - 402 o B00 547
Increase inweight............. ..o .0 oo 47 l 82 | 98 47 274
Feed consumed, meal ......... AP ‘ 201 2834 345 | 159 9884
" clover ........ . ... o 67 | i, 15 53 3291
" per pound of increase, ; : : i
meal. ... ... e 127 345 352! 338 360
" per pound of increase, ! ! i |
clover. ... ..ol Core 1w R 112 1'%

Nutritive ratio of mixture fed, 1:4°9.

The average live weight of each pig in this group when the test was begun was 68}
pounds ; the average weight at the conclusion of the experiment was 136§ pounds.

VISITS TO THE BRANCH EXPERIMENTAL FARMS,

NAPPAN, NOVA SCOTIA.

A visit was paid to the Experimental Farm for the Maritime Provinces at Nappan,

N. 8., during the second week in July. The various branches of work at this farm were

making fair progress, and although seeding had been so very late that crops were neces-

sarily backward, they nevertheless looked healthy and vigorous and promised well.
88



Experimental Farms.

The stock was found in good order, the dairy herd much improved and the cows
giving a good supply of milk, which was proving a creat assistance to the Government
Dairy Station near by. Some additions to the buildings were needed, and these have since
been made. Arrangements were also effected at the time of my visit for a good supply of
excellent water from a spring found at the rear end of the farm. A reservoir has since
been constructed near the source of the spring and pipes laid to the barn and dwellings,
which will supply an abundance of good water which has long been needed. |

In the horticultural division of the work the fruit trees had for the most part
wintered well, and many of those in the orchards were bearing fruit. A large number
of small fruits and vegetables were under test and most of the ornamental trees, shrubs
and hedges were making satisfactory progress. The flowers, both perennial and annual
were making a very attractive display.

BRANDON, MANITOBA.

The annual journey of inspection westward was made in August. The crops at the
Brandon experimental farm, notwithstanding the very dry weather in the spring, were
very good. The various sorts of wheat under test there averaged about 30 bushels per
acre, barley from 40 to 50 bushels, and many of the varieties of oats being tested in
experimental plots exceeded 100 bushels peracre. This farm was in good order, the
land had been carefully prepared and the weeds were kept well under. The corn and root
crops also promised well, and the yield of potatoes was unusually good.

The forest belts, avenues and ornamental trees and shrubs are all making good
progress, and add very much to the attractiveness of the farm and furnish much useful
shelter. The stock also was found to be in good condition and satisfactory progress in
this branch of the work had been made. Some of the small fruits had given fair crops
and quite a number of wild plum trees were found fruiting. The large collection of
trees and shrubs and ornamental hedges, which have been planted about the Super-
intendent’s residence, associated with large beds of annual and perennial flowers, now
forms a very attractive feature at this farm and receives much attention from visitors.

INDIAN HEAD, N. W. T.

Although this district had suffered much from dry weather in the spring, the
copious rains which fell late in June had brought the crops along at a marvellous rate
of growth so that by harvest time the fields were as heavy with grain as I had ever
seen them. Oats were scarcely so heavy as at Brandon, but the best yielders ran from
70 to 80 bushels per acre. Barley also was a good crop, much like that at Brandon,
most of the varieties ranging from 40 to 55 bushels per acre, while the wheat was a
heavier yield than at Brandon, many fields giving from 35 to 40 bushels per acre. These
good crops have again prevailed over the greater part of that fertile district and in
every instance where the land has been well prepared the labours of the husbandman
have been amply rewarded.

The large plantations of forest trees, the avenues and wind breaks of various sorts
in which there have now been planted over 100,000 trees are making excellent progress,
and have made this once bare prairie farm a veritable garden spot on the plains, adding
greatly to the beauty of the farm and at the same time affording shelter for buildings,
stock and crops.

Continued success attends the experiments with Brome grass, some of the fields at
the time of my visit affording excellent pasture. Owing to the very dry spring and the
fact of this being a very early grass, the crops both of hay and seed were much lighter
than usual. In spite of these drawbacks some of the newer fields did very well. The
cultivation of this grass is spreading with great rapidity and it is proving a boon to
the settlers everywhere.

The stock, buildings and crops on this farm were all found in good condition and
gave evidence of constant and thoughtful care.
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AGASSIZ, B.C.

The grain crops at the experimental farm for British Columbia were found to be
very fair. Spring wheat ranged from 20 to 25 bushels per acre, oats from 50 to 75 and
barley from 30 to 40 bushels. Indian corn has done very well and has given from 20
to 35 tons of well wmatured fodder per acre, while the crops of field roots and potatoes
have been unusually large. The orchards had made very satisfactory growth and
many of the younger apple trees were bearing heavily while many older trees were
giving light crops. Pears were only a fair crop.but included some new sorts of much
promise. Plums produced most abundantly and a large quantity was being marketed
at the time of my visit. Many of the new sorts were also fruiting. Some very fine
varieties of peaches were produced, but the crop of this fruit was light. Many additions
have béen made to the plantations of small fruits, and also to the number of large fruits
under trial.

An additional area of land has been cleared and brought under cultivation. The
forest trees, hedges and ornamental trees and shrubs, had all made satisfactory growth,
and the general appearance of the farm and the condition of the buildings and stock all
indicated careful management.

CHANGES IN THE STAFF.

The only change made during the past year has been the appointment of Mr. W.
T. Macoun, formerly the Director’s Assistant and Foreman of Forestry, to the position of
Horticulturist, occupied until recently by Mr. John Craig.

CORRESPONDENCE.

The following is a suimmary of the letters received and sent out at the Central
Experimental Farm, from 30th November, 1897, to 30th November, 1898, also of the
number of reports, bulletins and circulars forwarded by mail during the same period.

. Letters Letters

. Recetved. Sent.
Director and Acting Agrvieulturist ... ... . . . ... S 49,899 16,425
Horticultuvist . .. ... ... ... .. e e 6490 1,073
Chemist... ... ..... e . P 1,208 1,904
Entomologist and Botanist ... .. U 2,331 25006
Poultry Manager e e e e e 1,583 1,429
Accountant. .. .. ..., e e 1,403 1,510
Totals .. ... ... L i 57,204 25,147

Ciircular letters sent, including circulars sent with samples of seed grain, 152,351.
Number of reports and bulletins mailed, 214,532,

The volume of correspondence veceived during the past year has been larger than
in any previous year. Much of the increase, however, in letters received by the
Director and in circular letters mailed was due to a revision of the mailing list made
during the year.
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REPORT OF THE HORTICULTURIST.

(W. T. Macoun.)

Dr. WM. SAUNDERS,
Director, Dominion Experimental Farms,
Ottawa.

Sir,—I have the honour to submit for your approval my first anuual report as
Horticulturist to the Central Experimental Farm. In this report it has been my
endeavour to present only such results and features of the work of my department as I
consider will be the most valuable to the farmers and fruit growers of Canada, as it is
quite impossible in the limited space at my disposal to take up in detail all branches of
the work carried on this year.

CHARACTER OF SEASON.

Last winter was not a hard one on trees, shrubs and plants, and the losses and
injuries from winter-killing were not great. There was an abundant snowfall, which
afforded good protection and prevented the alternate thawing and freezing of the
ground, which caused such injury to the fruit trees during the winters of 1895-96 and
1896-97. The spring was an early one, being 10 days earlier than 1897, un the 15th of
April ;about 7 days earlier on the 1st of May : and about 7 days earlier on the 1st of June.
The frost was out of the ground sufficiently to use the spade on the 12th of April.
Nearly all of April was mild, the weather getting cooler, however, towards the close of
the month, and on the 19th the temperature went down to 6 degrees below freezing.
May and June were warm and little rain fell during those months. There was frost on
the 5th and 6th of May, but little injury was done to vegetation. Most of July was
dry and hot, but on the 10th the temperature fell to the freezing point in low spots, but
did not do any noticeable injury to the fruits and vegetables. August and September
were, for the most part, warm and dry, but towards the end of the latter month there
were welcome rains, which were much needed, as the season on the whole was very dry.
Since that time there has been plenty of rain. The first severe frosts occurred on the 7th
and 10th of October, killing the leaves of the grape vines, the cannas, and most of the
annuals.

Winter set in on the 26th of November.

FRUIT CROP.

Early apples were a good crop, but some of the winter varieties, though of better
size than many of the summer and fall sorte, did not bear heavily this year. There
was an abundant crop of both plums and cherries, which were of good quality. Owing
to the long, dry, warm fall, the grapes ripened very well this year—130 varieties
reaching maturity—and there was an average crop of good fruit. Currants for the
most part yielded well, but the English gooseberries were again so badly affected with
mildew that there was scarcely any good fruit on the bushes. The American
varieties produced good crops. especially the seedlings. A large quantity of gooseberries
was destroyed by sunscald this year, owing to the bright, hot weather when they were
approaching maturity. This scald was at its worst about the 7th of July. There was
only a fair crop of strawberries, owing to the hot weather shortening the season consi-
derably, and the blossoms not being properly fertilized. There were no raspberries of
any account, as the plantation is young, but the crop was only fair in this vicinity.

Y3



62 Victoria Sessional Papers (No. 88B.) A. 1899

PROGRESS OF THE WORK.

Since my appointment to the position of Horticulturist, in April last, I have tried
to master as many details of the work that I was not hitherto familiar with as time
would permit, and have continued the work of testing varieties of fruits and vegetables,
taking such notes on the same as were likely to be most valuable.

During the summer especial study was made of the Russian apples, of which there
are a large number growing in the orchards. It is unfortunate that so much confusion
exists in regard to the nomenclature of these fruits, as it is very difficult to determine
when a variety is correctly named. The number of names could be reduced considerably
with profit, for as many as four synonyms have been found of one variety.

The thorough spraying of the orchards, small fruit plantations and vineyard were
also carefully conducted, to prevent the ravages of insect enemies and fungous diseases.

Measurements have again been taken of selected trees in the forest belts, of which
the annual growth of the past seven years has been recorded.

Notes were taken, as formerly, on the hardiness, vigour and other characteristics of
the trees, shrubs and plants in the Arboretum, and 345 trees and shrubs added to the
collection. The labelling of the specimens in the Arboretum has been continued, and
more than 500 plants were collected and dried for a herbarium of the Arboretum and
Botanic garden.

This autumn, 500 trees, raised from seed of Pyrus baccata, hybridized with the
larger varieties of apples, were planted in the orchard along its northern boundary.
There were also planted at this time 104 shrubs, produced from seed of Pyrus Maulei
hybridized with Pyrus japonica.

All of these hybrids were originated by Dr. C. E. Saunders, or by the Director.

There was also planted along the northern and part of the western boundary, a
row of Norway spruce trees for the purpose of forming a wind-break. These trees were
planted five feet apart in the row, it being the intention to cut out each alternate one,
if deemed necessary, later on. In all, 382 of these trees were planted.

The following is a summary of the approximate number of species and varieties of
fruits, vegetables and ornamental trees and shrubs tested at the Experimental Farm
this year, which will give some idea of the labour, care and forethought required to
carry on the work with accuracy and success :—

Apples........ ..... ... 633 | Vegetables.... ...... .. 1,000
Pears ....... .......... 69 | Tobacco.. ...... .. .... 35
Plums.. ... ............ 130 | Ornamental trees and

Cherries. ... ....... ..... 50 { shrubs........ ... .. 2,700
Grapes ...... ..... ..... 169 | Perennial flowers. ...... 1,200
Currants ...... ..... .... 80 | Gooseberries..... ...... 154
Raspberries .... ........ 128 | Strawberries...... ..... 290

Making in all a total of about 6,658 species and varieties under test this year.

The correspondence connected with this division has been considerable, but replies
were given as promptly and as satisfactorily as possible. A large number of samples of
seedling apples were sent in for examination, the results of which were reported to the
sender and opinions given as to their merits,
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To those who have assisted me in naming fruits, identifying diseases of plants,
recording the blossoming periods of fruits, and giving me other information sought, I
beg to convey my sincere thanks. Among such I would especially mention:—Mr. R.
Brodie, St. Henri de Montreal ; Mr. W. H. Dempsey, Trenton, Ont. ; Mr. R. Hamilton,
Grenville, Que. ; Mr. R. W. Shepherd, Como, Que. ; Mr. W, W. Dunlop, Outremont,
Que. ; Mr. Dearness, London, Ont., and Dr. B. D. Halsted, New Brunswick, N.J., U.S.
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My secretary, Mr. J. ¥. Watson, on account of his familiarity with the records of

this division, has been of great assistance to me.

H. Holz, the foreman of this division, who

I Leg also to testify to the zeal of Mr.
has endeavouréd to keep everything in first

class condition and to carry out the work which was planned.

DONATIONS.

The following donations were received during the year, which I beg to acknow-

ledge with thanks :—

Sender.

Donation.

Anderson, J. R., Dept. Agr., Victoria
Arnold Arboretum, Boston, U.S. A
Buzzell, Miron, Cherry River, Que
Beach, Prof. S, A., Geneva, NY..... ........ .. ...
Bergeron, B., Sherbrooke, Que. ...
Bennett, Maurice, Ottawa, Ont
Black, R. J., Bremen, Ohio...............
Burpee, Atlee, Philadelphia, U.S.A
Burpee, Mr., Gibson, I\})S

Botanic Gardens, Belgrade, Servia.... ........ ...
Botanic Gardens, Lausanne, Switzerland.. ... .
Bulley, A. K., West Kirby, Cheshire, England ... ..
Craig, Wm., Maritana, Que..... ..... ... . ... ...
Doherty, G. A., Leamington, Ont
Darling, J. K., Almonte, Ont. . .
Faraho, J. P., Wetaskiwin, NW.T.... ... ... .. .
French, G., Melbourne, Australia.... ... ... ..
Gilchrist, A., Toronto, Ont...... ..... ...........
Girdwood, Mrs., St. Anne de Bellevue, Que........

Graves, W. J., Perry, Ohio, U.S.A........... . ..
Hamilton, R., Grenville, P.Q ... ...... .........

Hobron, Rev. H. E., Yatung, Tibet.................
Hutt, Prof. H. L., Guelph, Ont
Jephson, Mrs. S. Nenagh, Ont
Kew, Royal Gardens, ¥ngland .. . ...............

Lagace, Jules, St. Hilaire, P.Q...... ... ..... ..
Leef, W, H., Orillia, On
Mclntosh, A., Dundela, Ont ........ e
Macoun, Prof. J., Geological Survey.... . .........
McCurdy, M., Burlington, US.A........ . ... ...,
Marsh, H. C., Muncie, Ind., U.S.A
Marsh, J. D., Mille Roches, Ont.............. ....
Meany, E. S., Seattle, W&Bi‘l., U.S.A
Perron, A., St. Hilarion, Que
Stephens, C. L., Orillia, Ont
Spramoter Co., London, Ont
Whyte, R. B., Ottawa, Ont............ ....... ...
Washington, Dept. of Agr., U.S.A ... .. ........

Yeisley, Chas., Lisbon, Towa, U.S.A. ..............

'Roots of Arctostuphylos media.

Seeds of trees and shrubs.

‘Champion of the Earlies potato.

Seeds of shrubs.

‘White Giant, Rose of Erin and Pink Eye potatoes.

... Scions of Pomme Royale apple.
. Scions of Wells apple.

Seeds of new varieties of fluwers and vegetables.

:Scions of Mudpig apple.
‘Seeds of trees, shrubs and perennials.

.. 79 packages of seeds of perennials,

Seeds of perennials.
Scions of Guerin apple.

.... Seedling potato.
..:Samples of potatoes and Craig seedling potato.

Seeds of Prunus domestica besterciensis

. Seeds of economic plants.

Plants of Hybrid roses.

Roots and cuttings of climbing plants, greenhouse
plants.

1Two trees of Graves peach.

Scions of Amtmann, St. Peter, Flat Aport and

i seedling apples.

[115 packages of seeds of trees, shrubs, and perennials.

'qumnt cuttings.

ESclous of seedling pear.

,lwlpmkages of seeds of trees, shrubs and perennial
plants.

Scions of red and yellow seedling plums.
Three trees of McIntosh Sweet apple.
Seeds of Western plants.

Purple potato.

Early Andes, Karly Dawn potatoes.
‘Scions of seedling apple.

.Seeds of Western trees, shrubs, and plants.
No. 1 and No. 2 potatoes.

Seedling plum tree.

. ;Apple scions.

T8 ray pump.

‘Curiants, raspberries, perennials.

Young trees and shrubs; scions and cuttings ; seed
of Russian cherries.

tsrape scions.

I have the honour to be, Sir,

Your obedient servant,

W. T. MACOUN, _
Horticulturist.
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HISTORY OF RUSSIAN FRUITS AS GROWN AT THE CENTRAL
EXPERIMENTAL FARM, 1888-1898.

As much time as possible was devoted, this season, to the study of the Russian
fruits growing on the Farm, for the purpose of determining those varieties which were
suvceeding best and those which were of the best quality; and also of ascertaining
which of the so-called varieties were synonyms. The history of these fruits up to the
present time as grown at the Central Experimental Furm has also been worked up as
far as possible, partly from the reports of the late horticulturist, partly from other data
regarding them, and partly from the trees as they now stand in the orchards. The
results of this work are here given.

A large number of Russian fruits have now been tested for ten years at the
Central Experimental Farm. In the year 18388 there were planted in the orchards here
133 supposed varieties of apples, 28 of pears, 8 of plums, and 38 of cherries. Since that
time, others have been added at intervals, and notwithstanding those which have been
winter-killed, there are now about 160 supposed varieties of apples in the orchard, 18 of
pears, 28 of cherries, and 7 of plums. A few of the apple trees planted in 1888 fruited
in 1890. The trees did well and made vigorous growth up to the year 1892, when
blight appeared in the pear orchard and continued to spread throughout that summer
and autumn, notwithstanding all efforts to hold it in check. All the Russian varieties
of pears were affected, 25 trees being killed to the ground. The apples were also affected
that year, though not so seriously. Tn 1893 the disease appeared earlier in the season
and committed great ravages, both among the apples and the pears. Many apple trees
were reduced to stubs, while the pears were still more badly injured than in 1892. This
left these orchards in a very dilapidated condition. Some trees had died altogether,
others were reduced to stumps, and again others, which had large diseased limbs sawn
off, had lost their symmetry. The trees were not so much affected in 1894 and 1895,
but owing to the severity of the winter of 1895-96 a large number were root killed ;
the last of the pear trees originally planted going at that time. Further injury from
root killing occurred in the winter of 1896-97. During the past two seasons, most of
the apples and pears which have been replaced, made good growth, and some of the
apple trees which were badly affected by blight are regaining symmetrical proportions.
Out of about 288 apple trees planted in 1888, there are now 149 trees living, 139 having
died, of which 104 died in the spring of 1896, 27 in the spring of 1897, and 8 this year.

The cherries did well at first, beginning to fruit in 1890. In 1895 a very fine crop
was produced, but during the following winter nearly all of the trees were root killed.
This was owing, in a large measure, to their being grafted on tender stocks. Since
that time they have heen propagated to some extent on Bird Cherry (Prunus pennsyl-
vanica) stock. Some trees propagated on this stock in 1891 continue to do well. An
exception to the almost general winter killing of the cherries in 1895-96, was the Koslov
Morello, sent out by the Ontario Fruit Growers’ Association in 1890. Qut of 24 trees,
only 5 died from the effects of that winter. These cherries are, however, on their own
roots.

The Russian plums planted in 1888 have all been winter killed with the exception
of two trees, Early Red and Voronesh No. 102, and these two trees are not very healthy.
Other varieties have been planted of late years, and some of these are doing fairly well.

Russian Fruirs, 1898.

Last winter was not a hard one on trees and there were scarcely any losses. Most
of the trees in the Russian apple orchard, which were old enough, produced a good crop
of fruit this year. Owing to the extremely hot dry weather, the summer apples, to
which class nearly all the Russian varieties belong, dropped very badly. The trees on
the whole made fair growth, No blight was noticed. About 50 varieties among
those planted in 1888 and 1890 look thrifty, but some of these are evidently synonyms,
which would reduce this number somewhat.
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Of the varieties which fruited this year, the followingseem to be the most promising :—

Livland Raspberry (Melonen). ‘There seems to be no difference between these apples
as grown at the Experimental Farm from observations made this year. Tree upright,
fairly vigorous ; fruit medium size, roundish conical; skin pale yellow, well splashed
and washed with bright red ; flesh white, tinged with pink near skin, firm, crisp, juicy,
sub-acid, pleasant flavour ; good quality. Ripe 3rd August.

Switzer : The Switzer grown at the Experimental Farm does not colour so highly
as that grown by Mr. R. W, Shepherd, of Como, P.Q., fruit of which was examined during
the summer. Tree moderately upright, fairly vigorous ; fruit medium size, oblate ;skin,
pale green, almost white, splashed and streaked with bright red ; flesh, white, firm, crisp,
juicy, sub-acid with a high aroma ; good flavour ; very good quality. Ripe 10th August.

Pointed Pipka (Summer Arabka, Broad Cheek, Throne, 135 Budd): All the trees,
under these names seem to be of the same variety, as fruited this year. Tree spreading,
vigorous ; fruit above medium size, oblong, conical, ribbed ; skin, pale yellow, well
splashed and streaked with purplish-red ; flesh white, rather coarse, juicy, mild sub-acid,
pleasant flavour, good quality.

Romna (Hibernal, Aport, 244 Beadle, Longfield 56 M. —not Longfield as generally
grown—, Silken Leaf): These are all apparently the same apple, as fruited at the Expe-
rimental Farm this year. Tree vigorous, spreading; fruit above medium size, some-
times large, oblate, conical ; skin greenish-yellow, streaked and splashed with purplish-
red ; flesh yellow, tender, melting, juicy, acid; quality medium. Ripe last week of
September. This is more valuable as a cioking apple than as a dessert fruit. It is one
of the most vigorous trees that we have.

Plikanoff : Tree planted 1893, vigorous, spreading. Fruited for the first time this

ear. Fruit large, roundish, slightly conical ; skin, yellow, well washed with bright
red and splashed with a darker shade; flesh yellowish, tinged with red, rather coarse,
fairly juicy, sub-acid, good flavour ; good quality. Season probably October.

Repka Winter : Tree upright, fairly vigorous; fruit above medium size, oblate,
flattened ; skin yellowish-green, lightly streaked and splashed with purplish-red ; flesh
white, crisp, fairly juicy, mild sub-acid ; quality medium. Will probably keep until
February.

Antonovka : Though sowetimes favourably mentioned, this will, on account of its
lack of colour, it being & yellow apple, probably not be a profitable variety.

Winter Arabka: Did not fruit here this year. It is considered one of the best of
the Russian varieties, and is a winter apple.

The Switzer and Pointed Pipka are the only two varieties fruiting this year which
can compare with dessert apples of their season in the best apple districts of Ontario.

In the year 1890 a Russian seedling orchard was planted, comprising about 3,000
trees grown from seed, imported from E. Goegginger, Riga, Russia. The seed from which
these were grown was said to have been taken from apples grown north of Riga. Of these
there are now 1,016 remaining, the rest having been killed by blight or winter. These
began to fruit last year, and this year about 60 trees bore. None of these apples
are sufficiently promising to be worthy of special mention, but a few of them are as good
as the majority of the Russian varieties. They will he further tested at Ottawa, and
scions sent to the farms at Brandon and Indian-Head to determine whether they are
hardy there or not. The rest of the trees which fruited this year will be cut out.

Pears.—The Russian pears, planted since 1895, have done well and have not been
much affected by blight since that time. Only one variety, the Baba, fruited in the
pear orchard this year, but two others, Gliva Kurskaya, and Sapieganka, which have
borne heavy crops annually in the Director’s Experimental garden for some years, were
again loaded this season. The Russians pears yet tested at Ottawa are in season but a
very short period when they get soft and mealy. If used at the proper time, they are
fairly good to eat raw and are very nice when preserved, but are not worth planting
where other varieties will succeed.

Plums.—The European plums have not done well in the orchard at the Experimen-
tal Farm. The situation is very exposed and the trees have suffered severely. This
: 97
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year, four Russian varieties fruited, namely, White Nicholas, Early Red, Voronesh
(blue) and Yellow Voronesh. All of these but Voronesh (blue) are of good quality. The
Yellow Voronesh is almost as large as Yellow Egg and of somewhat the same shape, is
fairly juicy, sweet, and of good flavour ; cling stone ; good quality. Ripe 22nd August. Two
of the hardiest of the European class of plums yet tested here are the Glass Seedling
and Richard Trotter.

Cherries.—Of the cherries planted in the orchard from 1888 to 1895, the following
varieties have survived : Strauss, Minnesota Ostheim, Ostheim, Cerise d’Ustheim, No. 207,
Koslov Morello, Heart-shaped Weichsel, Orel 24, Riga 18, Orel 27, Shadow Amarelle,
No. 206, Orel 25, Griotte du Nord, Spate-Amarelle, Brusseler Braun, June Amarelle,
Lutovka, Amarelle Hative. Most of the trees of those varieties which were planted in
1888 do not look as if they would live much longer. These trees are on tender stocks.
Trees of a number of varieties in a nursery row, propagated on the bird cherry, Prunus
pennsylvanica, in 1891, are very healthy, and produced a heavy crop of fruit this year,
as did also most of the other cherry trees which were old enough to hear. The best of
the European and Russian cherries ripened in the following order this year: Amarelle
Hative, 26th June. June Amarelle, 2nd July, Shadow Amarelle, 3rd July. Heart-
shaped Weichsel, 8th July. Griotte du Nord, 8th July. Orel 25, 8th July. Cerise,
d’Ostheim, 12th July, Brusseler Braun, 25th July, Koslov Morello, 26th July. These
cherries gave a continuous succession of fruit for about five weeks. The apparent gap
between 12th July and 25th July is filled up by the Ostheim, the fruit of which ripened
rather unevenly this year.

The Koslov bush Morello cherries, received fromn the Ontario Fruit Growers’ Asso-
ciation in 1890, deserve special mention. These little, bush-like trees, after eight years
growth, now average only about 5 feet 6 inches in height.

There are 21 trees yet living out of the original 25 planted. Of these, 15, nearly all
of which appear to be different, produced fruit this year. This is the first year that
they have fruited toany extent, although planted for eight years. Most of the trees
produced fruit of inferior quality, some being bitter, and others very acid. Two of the
most promising, on account of their hardiness and lateness in ripening, are the
following :—

Koslov Morello (R. 6. T, 29). Tree bushy, height, 5 ft. 7 in. Heavy crop ;
fruiv large, long, heart-shaped, slightly flattened, firm ; stalk verylong, slender; suture
rather indistinct ; skin, deep red ; flesh deep red, juicy, very acid; pit large, long.
Ripe 20th July. Would probably make a good preserving cherry.

Koslon Morello (R. 6. T. 27). Tree bushy, height, 6 ft. 6 in. Fair crop; fruit
large, heart-shaped, rather deep red, firm ; stalk long, stout ; suture, distinct ; flesh
bright red, very acid ; pit large, oval, flat. Ripe 26th July.

The observations made this year, and the opinions drawn, are unbiassed, and should
another year’s experience change my views on the varieties mentioned, I shall be glad
to express them.

APPLES.

There are about 653 varieties of apples in the orchards, of which, as already stated,
about 160 kinds are Russian. Of this large collection 191 varieties fruited this year.
The crop, on the whole, was good, the summer and autumn sorts especially being heavily
loaded. Owing to the continued dry weather, the fruit dropped very badly, as was the
case in other sections of the country. The fruit of the winter varieties was of good size,
but the earlier sorts seemed to be prematurely ripened, and were small, Wealthy, espe-
cially, which fruited very heavily, was considerably under-sized. The crop from each
tree was measured and a record made of it. This will be done from year to year, in
order to learn the productiveness of the different varieties. The trees, for the most part,
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made good growth, the leaves being dark green and healthy looking, but in many cases
the heart wood of the trees is of an unhealthy colour, indicating that they are not in
the condition they should be. This may be due either to the unsuitableness of the
climate, to the character of the sub-soil, or some other cause not yet known. Aphides
were not troublesome this year. In the spring, before the buds expanded, they were
covered with these insects. The trees were sprayed at that time with a mixture of tobacco,
water and whale oil soap, made with 10 Ibs. of tobacco, 2 Ibs. of whale oil soap, and 40
gallons of water. They were sprayed again on the 2nd and 5th of May. The aphides
did not occur in sufficient numbers, throughout the summer to cause appreciable injury.
The trees received 1 spraying with a copper sulphate solution and 4 with Bordeaux mix-
ture and Paris green. There was searcely any scab on the fruit, but the Codling Moth,
notwithstanding the thorough sprayings the trees received, did considerable injury,
especially during late summer. Many of the trees, especially those that are unhealthy,
are affected with Oyster-shell Bark-louse, and this is a troublesome insect to fight.

Only 13 trees died during the winter of 1897-98, and these were all injured
previously at the roots by winter-killing. On the 25th of July a windstorm uprooted and
destroyed 14 trees. All of these also had been previously injured at the roots. The
following is a list of most of the standard varieties which appear to be thriving best :

List of standard varieties of apples shriving best.

Baxter. Malinda. Salome.
Ben Davis. McIntosh Red. Scott’s Winter.
Canada Baldwin. McMahan White. Stark.
Delaware Red Winter. Missouri Pippin. Swayzie Pomme Grise,
Duchess. North Star. Tetofsky.
Duke of Connaught. Patten’s Duchess. Wealthy.
Gano. Patten’s Greening. ‘Winter Bough.
Gideon. Pewaukee. Winter St. Lawrence.
Haas. Plumb’s Cider. ‘Wolf River.
Lawver. Red Astrachan. Yellow Transparent.
Longfield. St. Lawrence.

PEARS.

Pears have not been a success in the orchard at the Experimental Farm. From
year to year since the first trees were planted, they have been winter-killed or destroyed
by blight, so that to-day nearly all the trees in the orchard are comparatively young. None
of the trees died last winter, and this year they made good growth and were free from
blight. Only four varieties fruited this year, namely, Baba, Coleman’s Butter, Long-
worth, and Flemish Beauty. The Baba is larger than any of the other Russian pears
fruited at the Experimental Farm, but is no better in quality. Flemish Beauty seems
to be the hardiest variety of the better class of pears yet tested here.

Arrangements have been made to top graft some of the Russian varieties next
spring with scions of the better class, in the hope that they will succeed better.

This autumn there were 69 varieties of pears living in the orchard, of which 18 are
Russian.

PLUMS.

There are now 130 varieties of plums in the orchard, a large proportion of which
have been planted during the past three years, as during the winter of 1895-96 many of
the tenderer sorts were root-killed, and these have been replaced by others since that
time.

Throughout most of the fruit growing districts of Ontario and Quebec, plums were
a heavy crop this year. A plentiful supply of snow prevented root-killing, little injury
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was done to the fruit buds, and the flowers seemed to have been well fertilized, so that
these three important factors were favourable to the production of a good crop. At the
Experimental Farm most of those trees of the American varieties of plums which were
old enough were heavily laden with fruit. Our native varieties also produced large
crops, and the few European sorts which were in bearing, yielded well.

The aphides, (which were very troublesome), plum blight and curculio were all
successfully combated by the use of tobacco water, whale oil soap, Bordeaux mixture
and Paris green, prepared in the manner mentioned elsewhere.

The following American varieties were the most promising this year from the
standpoint of hardiness, productiveness, vigour of tree, and quality of fruit. They
ripened in the order given: Cheney, 26th Aug. ; Wolf, 3rd Sept. ; Wyant, 9th Sept. ;
Stoddard, 9th Sept. ; DeSoto, 14th Sept. ; Van Buren, 26th Sept. Hawkeye which is
one of the best of the American plums did not fruit this year. There are a number of
other varieties of good quality which began to bear this season, among which are New
Ulm, ripe 29th Aug; Ocheeda, ripe 4th Sept. ; Comfort, 20th Sept. ; Forest Garden,
26th Sept.

CHERRIES.

During the winter of 1895-96 the trees in the cherry orchard were nearly alt
destroyed by root-killing. This was due partly to the severity of the winter and partly
to the fact that the trees were grafted and budded on tender stock. The late horticul-
turist, since that time, propagated a considerable number of trees on Prunus pennsyl-
vanice stock, which has proved very satisfactory here. Those found in the nursery
rows were too small to be planted in the orchard last spring, but will be utilized next
year. A large number of additional varieties were crown grafted this year, some of
which have made 6 feet of growth during the season. There are now 50 varieties in
the orchard, of which— were planted this year. Cherries, like plums, were a heavy crop.
at the Experimental Farm in 1898 on such trees as were old enough to bear.

GRAPES.

There are now 169 varieties of grapes being tested, of which 130 ripened this year.
This was a good season for grapes, as the weather was bright and warm during most of
September, being very favourable to the ripening of the fruit. The vineyard, which is.
about 2 acres in extent, is situated on high, light sandy loam soil with a southern
exposure. It received a dressing of farm-yard manure last spring, which was ploughed
under. It was found that the roots of a cousiderable number of vines had become
exposed by reason of continuous cultivation for the past nine years and on account of
the shifting of the soil by the wind, the vineyard being in an exposed situation. It was
decided, therefore to discontinue cultivation for this year. After the manure was
ploughed under, the ground was harrowed and a strip 5 feet in width seeded down on
the 14th of June with Mammoth Red clover and Mammoth Red and Lucerne mixed, at
the rate of 12 pounds per acre. The space between this strip and the vines was mulched
with strawy manure to prevent the growth of weeds and to conserve the moisture. The
clover took well and there is a fine cover crop this autumn. 1t is proposed to give the
vineyard a dressing of wood ashes in the spring, which, with the manure applied this
year, should be sufficient fertilizers for some time to come, as it is not deemed advisable
to encourage too much growth.

The work of renewing the vines was begun this autumn, as many of the old ones
were not very vigorous. This was done by cutting out the old canes and leaving the-
younger ones to bear the crop.

As, on account of the short season, earliness is one of the chief requisites in varieties
of grapes for Eastern Ontario and the pro(‘)rince of Quebec, the following table of the
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earliest 25 is given to assist planters in making a selection. In this table are given
the number of vines of each sort being tested ; the date of ripening ; colour of the fruit ;
average yield per vine for several years, and remarks as to quality, etc.
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Florence .. . .. ...l 3 1Sept. 2 8 .1 6 86| 7 6 Black. |Above medium.. Poor.
Champion .......... I; 6 " 321 .. ) 16 11116 .. . .- " . "
Pattison ..... ... .0 3| «» 6/10 4 7 15| .. .. .. Medinm. . ... Medinm.
Moore’s Early .... | 4| « 6, 6 8| 4 5| 3 11 « .. Above medium.. "
Peabody..... ..... 20w 807 .0 6 2,5 4. . ..iBelow w .. Above medium.
Moyer.... .. ..... P20 0w 6 7T 12 6 8 5 2 Red.... w .. Good.
Moore’s Diamond .." 3| 6 3 4 2 sl 4 10 White. . Medium.. ...... "
Cottage............ g w 10010 4 7 3! 7 8 Black ..lAbove mediuns. . Above medium.
Potter.... ......... 3 « 100 6 8 4 137 9 6. . . W "
Jessica. ... 34w 1007 .. 5 157 9 3 White,.|[Small .. ... ... Good.
Lady......... ... P50 w100 6 8 3 120 4 6. « .. Medium.. . . Above medium.
Barly Victor. ... .1 6! v 1024 .. :15 1111 3 Black.. W e Medium.
Golden Drop. . .. w 100 4 .. 2 101 2 11 White .:Small..... .. ... Above medium.
Canada,. .......... w 100 8 41 7T 1 4 5 Black .| « ..... ... "
Belvidere....... .. w1011 8311 8¢ 6 20w ..o Medium.. ..., "
Telegraph...... ... ; oo 12020 12 13 14111 12 .« .. Above medium,. "
Aminia .......... " 12 1 4., 141 2 3 3 " D " .. "
Merrimac.......... 1 w13 13 \ 8 4, 9 6 « .. Large...... ... n
Eumelan .... ... ! v 1817 .0 10 7114 8w .. Medium.. ... [Good.
Herbert (Rogers 44).: w 1315 8 11 3116 12| » .. Large.... ... |
Brant. ... .. . 6 e B4 8 1L 6,6 4w L oSmalll L Above medium.
Antoinette ... ... 2w 183 5 8 5 .. .. . . w ..Above medium.. "
Rogers 17.......... C3 0w 112 Ly {14 141 « .. Large.......... "
Marioti ..o ... 0 30 w1312 4 11 .. 110 141 » .. Below medium. .| Medium.
Janesville. .. ...... (3] e 1316 8 } 13 .0 6 10 « .. Medium.. ..... “
! ‘ i i

The following varieties of grapes, which ripen later than those mentioned in the above
table, have been grown with success at Ottawa, and most of them being of better quality
may be planted with advantage, if the locality is favourable :—

Red.—Delaware, Brighton, Lindley, Agawam, and Vergeunes. ~Vergennes, al-
though a late variety, is a good keeper, and should be grown in localities where it will
ripen.

White.—Eldorado, Niagara, Duchess. Eldorado sets its fruit badly, but is of very
good quality. Niagara, though a good bearer, is very foxey, and on this account is not
liked by many.

Black.—Worden, Wilder, Burnet.
CURRANTS.

The currant crop was good this year, and most of the 80 varieties which are being
tested, that were old enough to bear a crop, yielded well. Those varieties which were
planted recently did not fruit, and of these 16 were planted this year. The planta-
tion of currants is now made up of 44 black varieties, of which 26 are seedlings
originated by Dr. Wm. Saunders ; 32 red varieties ; and 4 white varieties. The seedling
black currants, of which special mention was made of the most promising in the report
of the horticulturist for 1897, again yielded well this year. Standard, Success, Climax,
and Beauty being worthy of special notice. Among the newer red varieties, that known
us Greenfield is one of the best. This is a seedling originated by Mr. S. Greenfield,
Ottawa East, Ont. For habit of bush, productiveness, and size of fruit iv ranks among
the best.
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In the following table will be found the yields of the different varieties for this
season, with other data regarding them :—

CURRANTS RED.

l

Date Size Number Yield Average
Name. of of of per Yield

. Ripening. Fruit. Bushes. Bush. | per Bush.

i

]
; - Lbs. Oz 5 Lbs. Oz
Greenfield ..... ... ... ..o July - 7. Medium to Jarge. .| 5 3 12 1 7 49
Red Dutch _.... ............ o 6. Small to medium. . 5 33 1 6 10
London Red... . ... ........... Pa 9.0 Medinm to lnge o B 29 8 5014
202 L i T " . ) 27 4 b 7
Red Grape...... .....coo coioiuionn wo b " . 5 25 + 5 1
Wilder, ... L w 9. Large . . ! 50w 2113
Raby Castle. . " 7. Small to mediwn, . 5 23 .. 4 10
La Conde. .. .. " 7. 5 23 .. 4 10
Cherry ....... ... ... ... " 7. \1((11\111\ . b) 21 4 4 4
North Star....... ... ... ... ... " 6.. Medinm to L‘mm B 15 . 3 0
Prince Albert. ... .. ... . ...... w20, Large . ... .. 5 11 .. 2 3
Versaillaise.. ............. ..... ... . 9.. Verylarge.... ... 5 10 8 2 2
Vietoria...... ... ... " 7.. Large . . B 5 12 1 2
Ribes Striatuom.. ... ... w4 \n,a\l . 35 3012 0 12
Fay’s Prolific.. . ............. ... " 7.. Very large. . 5 3 12 0 12
Fertile ’Angers . ...... ........ ... w 7.. Large . ..., 5 2 12 0 9

WHITE.
Climax................ ..o . Inh 6. Medium...... .. 5 19 12 3 15
White Grape . .. ... ... ... ... " 2 “ 5 19 10 3 15
White Duteh............. ....... T 2. " 5 1 3 12 12
I
BLACK.

Ethel.. ... ... ... July 2., Medium to large. . 35 27 8 . 5 8
Kerry............ C e e 2.. " .. 5 26 4 . H 4
Stewart.... ............... T G . Large .......... B 24 12 0 4 15
Fagle ............ .... .. ...... " 2., Medinm .. ..... I 21 4 ] 4 4
Black Chs.mpu)n ................... « 13, Small to medium . . 5 20 12 1 2
Charmer .. .... . ... ... ... 2., Large. . & ... B 20 8 4 2
Climax . . o " 7.. Medium to large. . b 20 .. 4 0
Prince of Wales ... ......... w11, Medium. . . 5 19 12 3 15
MEATIO. .. .. .. .. .. . " 2 . Medium to large. . D 17 + 03 7
Eelipge. .......... ..... . . June 29 . Large..... b 16 o003 3
Mattie......... ......... ... ..., R A b} 15 8 3 2
Ortom ... ......... . ... . ..., July 3. Medinm to lar ge. . b} 15 .. 3 0
Winona.... . . ceiv e codune 28,0 Large to very large G 14 .. 2 5
Standard.......... .......... July 2., Large...... .. 5 13 12 2 12
Vietoria Black ............ ... ... v 7..Verylarge.... ... 5 1 13 8 2 1
Monarch........ June 29.. Medium .. ...... 5 | 13 . 2 10
Dominion ...........c.... ... July 4.0 . L ] 12 12 | 2 9
Clipper....... ... ..o ... L. SN 4 Small to medium. . 5 12 3, 2 3
Stirling... . .. ... ... w4 . Medium. ..... . 5 11 12 2 6
Beauty PR 2. W 3 11 8 2 5
Black Lng]lsh ............... .. " 4.. “ 5 10 3 2 2
Perry . .............. . e e TR TR 5 10 3 l 2 2
Suceess. ... ... ... L. June 28.. Verv lnrge . 5 9 8 1 14
Ogden ... . .. ..... .......... July 7.. Small to medium. .| 30T 12 ] 2 9
Oxford. ... ................. ... June 28.. Medium to large. . | 5 6 12 1 6
Star.... ... ... e July 4. AMedium, ... ! 5 5 12 1 2
Black Naples’.... 0. L0 . ST 4 >4 12| 0 15
Perth ....... . .o cceeee e o | Large. . , 5 I 3 4| 10
Lewis . . ... el ol “ 1. !Sumll to medium ., .- 3 0 3 o 10
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RASPBERRIES.

The present raspberry plantation was begun in 1896. Most of the plants were put
out in the autumn of that year, but a large proportion of these died. In 1897 little
replacing was done, so that the plantation this spring presented a very broken appear-
ance. As many varieties as possible were procured from Canadian nurserymen, but
their lists were limited and there was not time to procure many others from Europe,
and the San José scale bill prevented importations from the United States, hence this
autumn there are yet a large number of blanks to fill. It is expected that a sufficient
number of varieties will be procured before next spring to fill the vacant places, but it
will be at least two years before uniform and comparative results can be obtained from
many of the varieties. There are now in the plantation 75 varieties of red, purple, and
yellow raspberries ; 18 of blackcap raspberries ; and 35 of blackberries and dewberries
or 128 varieties in all.

STRAWBERRIES.

There are about 290 varieties of strawberries in the plantation which are all being
tested under as nearly similar conditions as possible. These wintered well and most of
them produced fairly good crops vhis year. In the Ottawa district a large proportion
of the strawberries were more or less deformed and those at the Experimental Farm
were not an exception. This was not caused by the bi-sexual and pistillate varieties
not being properly intermixed, as those at the Farm were planted with that end in
view. The cause was probably due to the hot winds and the unusual dryness of the
atmosphere this year, which may have injured the pistils and prevented the proper
formation of the berries. The earlier varieties did not seem to suffer so much as the
later sorts, although their season was shortened. Preparations have been made for a
new plantation of strawberries next spring.

The following twenty-five varieties have given the best returns this year, these being
arranged in the order of their yield :—

|

—5 g Dafte ; l)afte ; l)afte lee]d Estimated
Variety. % = NS (I ¢ rom Yield
- % 5 Firt . First | Last 1 v
= £ Bloom. | Picking. | Picking. ;20 ft. long. per acre.
- = I !
! Sex. - ] Boxes. Boxes,
Wilson. ..o oo o e B May 19, June 16, July 5., 23 9,645
John Little .. ... ... ..o .. 0] B v 23 o 18 4.. 21 8,712
Clyde.. ... ........ ... ... N T S VAT 1 l w20 195 . 8,159
Glen Mary, ... 0B L. 2. 1. . 5l 8,090
Boynton..... ..o il e P w19 160 W bl 7,675
Great Pacifie..... ....... ... . .. .....; P w2400 2‘2..j " 2.. 7,053
Buster. ... ... e P " T e 22, o 5. 7,001
Mary ...... . iiiiiin v i e .. P w2 e 220w 4.. 6,776
Crescent... . ... ... ciiiiii il P " 22.. " 18.. ’ " 4.. 6,638
Carleton.......... .. ... .. ... .. P w240 w0 2200 0., 6,638
Beder Wood......... ... oo oL B wo 1.0 w20 ‘ " 5.. 6,223
Carrie. ... ... . U ¢ w1900 w2200 H.. 6,119
Lovett .... ... .. o B e o2 e 200w sl 5,912
Daniel Boone.... .. e e .| P w240 w2200 3. 3,912
Cosette ... o.oooooieeiiiin Lo R w24 w22 . 2 5,808
Wesley ... ........ c.oooin o il B w2200 0 1800 5.. 5,704
Shirts.. ... o e B wo 26w 22,1 4.. 5,689
Edgar Queen...... . .. ... .. L P wo 22,00 W 22,0 2.. 5,601
Logan.. ... PPN B w230 0w 18w 5. 5,601
Tubbs., o B w28 v 2300 4. 5,601
Green Prolific ................ ... .....1| P [TREZ S T . 5.. 5,497
Barton’s Eclipse..................... .... P w 2200w 2. b, 5,289
Cvelone ...... .. .. .. ... ... B w 220 o 180 u 2. i 5,255
Stayman’s No.1 ...... ... ... ... P w2 W 2.0 W B 5,186
BPDING ¢ oenrno L I N NS ORI 5117
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The yields of some of the well-known varieties, which do not appear in this list,
estimated on the basis of 1 row 30 feet long, were :

Princess. ..... ..... 12} boxes. Greenville......... 112 boxes.
Parker Earle...... .. 113 Warfield...... .... 104w
Martha...... ceen l% 1 Wm. Belt......... 10&‘ "
Williams...... ..... 9% « Bubach ..... .... 8%
Haverland.......... 8 u Marshall.... ..... 4%

Other varieties which did well on smaller areas, the yields of which are here
estimated on the basis of 1 row 30 feet long, are :

Ada..... ceveveeo.. 25 boxes. Bisel.... ........ 23} boxes.

Schuster’s Gem. .. ... 14 1 Saunders. ... ..... 133

Margaret.... ..... .14 " Charlie........... 124
GOOSEBERRIES.

In the gooseberry plantation 154 varieties are being tested ; of these 105 are
European, 6 American named varieties, and 43 seedlings and cross-bred sorts. Nearly all
the European varieties were injured to such an extent with mildew that they have proved
quite unprotitable here. This is probably due, in part, to the fact that the soil is un-
suitable, it being sandy loam and not very moist; as in some gardens in this vicinity
where the soil is heavier and more moist goo:eberries do not seem to suffer much from
mildew. All the varieties were layered this year and a new plantation will probably
be made next spring, if the layers are sufficiently rooted, on heaver and moister ground,
although there seems to be no soil in the orchard enclosure quite heavy enough for this
fruit. The European varieties, which were freest from mildew were Whitesmith, Ric-
cardo, Crown Bob, King of Trumps, Red Humbro, Riflem.an, and Slaughterman. Owing
to the continued hot weather this year, in July, when the gooseberries were approach-
ing maturity, the fruit suffered badly from sunscald. For two years in succession
this has injured the fruit very much in this neighbburhood. Those who allowed the
saw fly to eat the leaves off their bushes, lost a larger per ceat of fruit than vhose who
sprayed, as the leaves were a protection from the sun. A nuwber of cross-bred and
seedling varieties, originated by Dr. Wm Saunders, are quite promising. Some of these
are almoust as large as the best English varieties, and were free from mildew this year,
except in rare instances, grown under the same conditions as the other varieties. The
following are descriptions of a few of them :—

Saunders.—Bush, a vigorous grower and a moderate bearer. Fruit very large,
nearly round, sometimes slightly oval, brownish red, smooth ; pulp sweet, sprightly and
of fine flavour. Quality very good. Ripe 22nd July. One of the best of the many
seedlings grown here. Free from mildew.

Kideau.—Bush, a strong, vigorous grower and a heavy bearer. Fruit medium to
large, round, green, smooth with pale prominent ribs; skin moderately thick, but
tender ; pulp sweet, sprichtly but not high flavoured. Quality good. Ripe 26th July.
This is a prolific seedling resembling Downing and Pearl. Fruit almost free from
mildew. Rarely a few berries slightly affected.

G'ibb.—Bush, a strong grower and a medium bearer. Fruit large, oval, sometimes
oblong ; skin green with an amber tint, smooth; pulp sprightly and of good flavour.
Quality good.  Ripe 27th July. The amber colour of this seedling makes it easily
distinguishable from other varieties. Fruit almost free from mildew ; a few berries
very slightly affected.

Ruth.—Bush, a strong grower and a very heavy bearer. Fruit medium size, oblong,
sometimes oval; skin green, smooth, moderately thick but tender; pulp sprightly,
sweet but not high flavoured. Quality good. Fruit nearly, free from mildew ; a few
berries, only, being slightly affected.
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Experimental Farms.

FUNGOUS DISEASES.

Owing to the large amount of other work to be done in connection with this
department, not much time has been devoted to this branch of the work. The spraying
for the prevention of fungous diseases was, for the most part, such as has been recom-
mended by the late horticulturist, but it is hoped that next year more experiments will
" be conducted and new experience gained.

A considerable number of samples of diseased fruit, bark, branches, and leaves were
received for identification and for information as to remedies. As far as possible, and
with the help of experts, satisfactory replies were given.

The species of dry rot of the apple of which mention was made in the reports of
the Horticulturist for 1896 and 1897, was again troublesome this year. Red Astrachan,
Shiawassee Beauty, Fameuse, Borovinka and Romna were affected. Fameuse was the
least affected, but nearly all the fruit of Red Astrachan was spoiled, almost all of one
tree of Romna, and the greater part of one tree of Shiawassee Beauty. Most of these
trees are too far distant apart to be affected one from the other. This disease is not
confined to Eastern Canada, as specimens of fruit affected with it have been received
from British Columbia. The cause and life history of this disease is being investigated
by Dr. Connell, of Queen’s University, Kingston. Samples of diseased fruit were sent
to him in 1897, and again this autumn. Under date of 2nd Dec., 1898, he gives the
results of his investigations up to that time, which are as follows :—

“TIn two of the Shiawassee Beauty apples received this autumn I obtained micro-
organisms from a single rot ‘ spot.’ in each. Inall other apples and in remaining ¢ spots’
of these two I could detect no micro-organisms. The organisms obtained in the spots
differed from each other; one being a white micro-coccus, the other a yellow bacillus.
Evidently both are present in the role of invaders, not as causal agents.

% To sum up roughly my work so far in connection with the dry rot spot. In the
first samples sent me early in 1897, I found almost constantly present a fungus
resembling Gloeosporium fructigenwin. Later, however, in other samples obtained from
other localities this form was abseat, and when I got any micro-organisms ag all they
were of different species—other fungi, yeasts, sarcina, micrococci, and bacilli.  All these,
to my mind, have no causal relationship to the trouble, and when present they are like
those in my recent samples, almost certainly secondary. If the cause be micro-organ-
ismal—which I much doubt—then certainly I have so far failed to find any constant form
present. Puncture of insects or some nutritional cause are the other factors to be
considered.”

SPRAYING.

The spraying of the different fruits, ornamental trees, shrubs and flowers was
carried on from early spring until it was' thought to be no longer necessary, the good
results of which were very apparent on nearly everything so treated.

Apples and Pears.—The apple and pear trees were sprayed 8 times, the first spraying
being with a sulphate of copper solution on 22nd April, one pound of sulphate of copper
to 25 gallons of water. They were sprayed on 13th and 31st May, 16th June and 6th
July, with Bordeaux mixture and Paris green, the formula of 4 pounds lime, 4 pounds
sulphate of copper, and 40 gallons of water being used. On 23rd April, 2nd May, and
5th May, the trees were sprayed with tobacco water and whale oil soap, made by soak-
ing 10 pounds of waste tobacco in 40 gallons of water and adding two pounds of whale
oil soup.

Plums.—The plum trees were sprayed nine times : with Bordeaux mixture and
Paris green on 27th May, 7th June, 16th June, and 5th July; with tobacco water on
26th April, 6th May, 28th May, 31st May and 6th July.
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Cherries.—The cherry trees were sprayed twice: once with tobacco water and
whale oil soap, on 26th April ; once with Bordeaux mixture, on 27th May. One more
spraying with Bordeaux mixture and one with ammoniacal copper carbonate are recom-
mended, but were omitted this year.

Grapes.—The grape vines were sprayed five times: once with the sulphate of
copper solution and Paris green, on 2nd May ; and with Bordeaux mixture and Paris
green, on 27th May, 16th June, 4th July and 23rd July.

Gooseberries.—The gooseberries were sprayed with Bordeaux mixture and Paris
green three times, namely, on 10th May, 30th May and 9th June.

Besides the above, certain ornamental trees and shrubs and flowering plants,
affected with different diseases and insect pests, were sprayed when it was deemed
necessary. The Larch trees, for instance, were sprayed with Paris green to kill the
saw-fly ; the roses were sprayed with Paris green and tobacco water; the snowbalis
were sprayed with tobacco water to kill the Aphides. The dogwoods were sprayed
with kerosene and water to kill the oyster-shell bark-louse, and the irises were sprayed
with Bordeaux mixture to prevent disease. Owing to the depradations of the forest
tent caterpillar in this district, there were more people than usual inquiring about
spray pumps, and after seeing those in operation at the Experimental Farm they went
away with the determination to purchase one.

COVER CROPS.

‘The clover sown for cover crops on 1st August, 1897, in the orchards, mention of
which is made in the report of the Horticulturist for that year, came through the winter
in splendid condition. Nowhere was there any winter-killing and when growth began
it was a fine sight to behold. On the 13th June cloverin the crab apple, pear, and plum
orchard was turned under. Part of this land was re-seeded on the 14th July, with Mam-
moth Red clover, at the rate of 12 pounds per acre, and part with about equal parts of
Mammoth Red clover and Lucerne mixed. This forined a good covering by autumn, In
a part of the apple orchard where the soil is very poor, the clover was ploughed under on
the 26th May. The land was harrowed and pease were sown at the rate of 24 bushels to
the acre on 1st of June. On the 22nd July, when the pease were heginning to bloom, and
about 2 feet 6 in. high, they were turned under, and, after harrowing, equal parts of
Mammoth Red and Lucerne clovers were sown at the rate of 12 pounds to the acre.
Owing to the very dry autumn, the Mammoth Red clover did not make as vigorous
a growth as could be desired, but the Lucerne was 11 inches in height when frozen.
These two crops of leguminous plants ploughed under this season will improve the tex-
ture of the soil and enrich it considerably. The clover in the greater part of the apple
orchards was not ploughed under this year. This is contrary to what is usually recom-
mended, but it was left for several reasons. In the first place, the soil in the oichard
is a sandy loam which is easily moved by the wind. During the years in which the
orchards have been under cultivation, the soil has blown away so much from a number
of the trees that the roots are more or less exposed. A second reason why it was left,
was to determine whether the trees would seem to suffer in time of drought. Notwith-
standing the exceptionally dry summer which we had, neither the clover nor the trees
seemed affected by drought, except in a small portion of the Russian orchard. This
would seem to indicate that the soil in the orchards does not lack moisture. Taking all
things into consideration, namely, the texture of the soil, its capacity for holding mois-
ture, the exposure of the orchard, the destriction of purslane, which it seemns impossible
otherwise to kill, even with thorough cultivation, and the belief that it is better not to
encourage too vigorous growth when so near the limit of the successful growing of large
fruits, it was thought better not to cultivate this year.

106



Experimental Farms.

SEEDLING FRUITS.

Besides the fruits sent in for name this year, a number of seedling apples, pears and
plums were received for examination. Most of the varieties sent, were not of sufficient
value to recommend their being propagated to any extent. A few, however, were
promising, and these are described below. The descriptions here given may require
modifications in future, as in some cases only one sample of the fruit was received,
which may not have been a typical specimen.

Tt is hoped that correspondents will continue to send samples of fruit in the future,
which will be carefully tested and the results of observations made, given to the sender.
As there is a special committee of the Ontario Fruit Growers’ Association, of which the
writer is a member, whose work it is to report on new fruits, brought under their notice,
it is desirable that at least four—and if possible, eight—samples of the fruit be sent
from persons living in that province, in order that they may be submitted to the four
men, who comprise this committee, as in this way the opinions of four, instead of one,
would be had of the fruit, and fairer conclusions could be drawn.

141 P.E.1 . .\ P. Robertson, New Perth... ... |Apples of medium quality.
1420 o ..'R. Macneill, M.D., Little York. .. .. |A streaked apple ; quality, medium.
143, « .00 H, Gil), Little York... ....... .. iProbably a seedling ; red; quality, above medium.
144w AL W. Tanton, Southport........... 1A large, sweet apple, of meéium quality.
145|N. B. ...'F. 8. Taylor, White’s Cove ....... iToo small to be valuable.
146/P. Q... .IR. Boa, Lachute...... ... ........ 1A pretty ap}g}le of medium quality.
147« ... C. Stockwell, Danville.. ... . .. !Resembles Princess Louise somewhat.
148] » ... Mrs. S, C. Smith, Sherbrooke Fast. :Probably seedlings ; of not high merit.
149/ « ...:R. Hamilton, Grenville............. |Promising, early red apple of good quality.
1500 « ... W.T, Johnston, Inverness.......... ’Two seedlings ; neither promising.
151) + .. .J. Lagace, St. Hilaire ........ . Medium size and quality ; red.
152 o . " " veie. -v... . 'Medium quality.
153|0Ont ..... J. 8. McCallum, M.D., Smith’s FallsjAbove medium size; yellow and red; good quality.
154] » . .S. Greenfield, Ottawa. .... .. .... ‘;Larg:e ; handrome ; mediuin quality.
155) o ..o " " veeerieoooo.. Medium size ; red ; medium quality.
156 « ...iP. Selwyn " .« «.. ... Small; yellow ; medium quahty.
157 o ... T. A. Harsant, (:len Orchard........ Small ; red ; medium quality
158 o ... " W e }Mediuni gize ; splashed and washed with red ; medium
‘ quality.
159 «w ...IT. Sole, 3arnia...... RO Probably seedling ; large ; red ; medium quality.
160 o . W e e e |Large : green ; good quality ; late winter.
161 « ...|L. L. Livingston, Frankville .. ... .iA large, green apple, of medium quality.
162 w ...lJ.D. Marsh, Mille Roches...... .. iNo. 1. Quality, above medium ; late winter.
630 o ... " W e e No. 2. Promising ; quality, good ; late winter.
164 o ... " W ‘No. 3. Quality, medium ; late winter.
163] w ... |Wm. Craig, Maritana. ....... .. . Lazure, No. 1. Medium quality.
166] « \ " W e e ‘ v No. 2. Quality, below medium.
167 o ; " " e e Dumon.  Quality, medmn.
168| i " W e Guerin. Quality, above mediun.
! Prars. J
| |
169 » [ Mrs. 8. Jephson, Nenagh...... ......Medium size ; good quality.
| .
| Pruws. ;
|
170, v ... .G. H. Fawcett, Ottawa...... AP Fruit received not quite ripe.
171 « ...'S. Greenfield, W e e e Fruit large ; good quality.
172| w ... E. D. Smith, Winona........... .... Emerald. Yellow; good quality.
178 o .. ;i\V. H. Leef, Orillia . .. «......... | Yellow ; too overripe to test ; said to be very hardy.
174w ..l " W e e [Resembles Lombard scmewhat,
175 » ... F. Latchford, Ottawa.......... ... iLarge, blue plum ; quality above medium.

Record No. 153. Apple seedling. Tested 19th October, 1898. From J. S.
McCallum, M.D., Smith’s Falls, Ont.

Description.— Above medium, oblate ; skin yellow, splashed and washed with dull
red ; dots numerous, prominent, yellow. Cavity narrow, moderately deep ; stalk short,
stout ; basin narrow, moderately deep, smooth; calyx open. Flesh yellowish, juicy,
subacid with a pleasant, sprightly flavour. Core small. Said to keep until April.
Quality, good. Supposed to be a seedling of Baxter. Scions received, 1897.
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Record No. 163. Apple seedling. Tested 16th November, 1898. From J. D.
Marsh, Mille Roches, Ont.

Description.—Above medium size, conical, prominently ribbed towards basin.
Skin green, splashed and washed with purplish red; cavity deep, moderately wide ;
stalk short, slender ; basin narrow, shallow, wrinkled ; calyx closed. Flesh greenish-
white, juicy, brisk sub-acid, pleasant flavour, not unlike that of Rhode Island Greening.
Core, medium size. Quality good. Season, late winter. Tree said to be fourteen years
old and very hardy. Scions asked for.

Record No. 168. Guerin apple. Tested 14th October, 1898. From Wm. Craig,
Maritana, Que.

Description.—Large, roundish. Skin greenish-yellow, washed and splashed with
deep purplish red ; dots fairly numerous, white, distinct on sunny side. Stalk short,
fairly stout ; cavity medium depth and width; basin narrow, round, smooth, shallow ;
flesh white, fine grained, fairly juicy, mild sub-acid. Quality above medium. Season
probably October. Said to have originated on the Indian reserves of Caughnawaga.

Record No. 149. Apple seedling. Tested 14th October, 1898, from Robert
Hamilton, Grenville, Que.

Description.—Medium size ; skin pale yellow, almost entirely covered with deep
red ; dots few, gray, obscure ; cavity deep, open ; stalk long, slender ; basin of medium
width and depth, almost smooth ; calyx open ; flesh white, tinged with red in places,
fine grained, fairly juicy, mild sub-acid ; flavour slightly resembles McIntosh Red;
core, small. Quality good. Season probably September and October. Scions asked for.

Record No. 154. Seedling apple. Tested 9th November, 1898. From S. Green-
field, Ottawa East.

Description.—Large, rcundish, slightly conical ; skin pale yellow, splashed and
washed with bright red, mostly on sunny side; dots fairly numerous, gray, rather
prominent on shady side ; cavity narrow, moderately deep ; stalk short, stout ; basin of
medium width and depth, slightly wrinkled ; calyx partly open: flesh yellow, juicy,
acid ; core large. Quality above medium. ,

Record No. 169. Pear seedling. Tested 9th November, 1898. From Mrs. 8.
Jephson, Nenagh, Ontario.

Description.—Medium size, obtuse pyriform, surface irregular, with small pro-
tuberances ; skin green, with a pink blush; cavity shallow ; stalk three-juarters of an
inch long; basin moderately deep and open, smooth; calyx open. Fiesh pale yellow,
juicy, sweet, rich, high flavoured; core small. Quality good. Season probably
late October and early November. Tree said to be 11 years old and has been fruiting
for two years. Scions asked for.

Record No. 173. Emerald plum. Tested 4th August, 1898. From E. D. Smith,
‘Winona, Ont.

Description.—Above medium size, oval; skin yellow ; suture distinct; cavity
narrow ; stalk short, stout; flesh yellow, juicy, sweet, rich, good flavor; freestone.
Quality good. Said to bear annually and ripens in July. Scions asked for.

Record No. 176.  Seedling plum. Tested 24th September, 1898. From F. R.
Latchford, Ottawa.

Description.—Large, oval, deep purple with a blue bloom ; suture obscure ; cavity
narrow, shallow ; stalk three-quarters of an inch long; flesh greenish-yellow, juicy,
sweet ; pit of medium size, oval, clingstone. Quality good. A promising late p'um.
Tree said to be about 50 years old, producing a full crop every three years, when
it bears very heavily. Scions asked for. :
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Record No. 172, Seedling plum. Tested 21st September, 1898. From S. Green-
field, Ottawa East.

Description.—Large, roundish, almost oval ; skin purplish-red with a slight purple
bloom ; suture distinct, shallow ; cavity shallow, of medium width; flesh greenish-
yellow, juicy, sweet, rich ; pit, large, clingstone. Quality good. Scions asked for.

LIST OF BEST VEGETABLES FOR FARMERS.

When the farmer begins to think of getting his garden seeds, he is often puzzled
as to just what to select from the large list of varieties offered for sale by seedsmen.
Often, also, he is mislead by the glowing descriptions given by the seed dealers, and pur-
chases varieties which are not satisfactory to him. Still more frequently, however, he
has no seed catalogue to gnide him, and he simply purchases from a local firm whatever
is offered to him. The following list is given of those vegetables which have proved
the best and most satisfactory at the Central Experimental Farm, with the hope that it
will prove useful to the farmers of Canada in the selection of their garden seeds. In
making this list, the quality, yield and time when they are fit for use have been taken
into consideration. Quality being considered the most important :—

Asparagus.—Seven varieties are being tested. Connover’s Colossal is the best all
round variety.

Beans.—Seventy-four varieties were grown this year. Golden Wax or Wardwell’s
Kidney Wax, for early crop; Early Refugee, for medium ; and Refugee or 1,000 to 1, .
for late crop, are the most satisfactory dwarf varieties. Southern Crease-back and
Asparagus, (early) and Golden Andalusia, (late), are the best pole varieties.

Beets.—Thirty-twe varieties tested. Egyptian Turnip, Eclipse, and Bastian’s Blood
Turnip are three of the best varieties.

Borecole or Kale.—Four varieties tested. Dwarf Green Curled Scotch is the best.
Broceoli.—One variety tested ; White Cape which is good.

Brussels Sprouts.—Four varieties tested ; Improved Dwarf proved the most satis-
factory.

Cabbage.—Fifty-two varieties tested. Early Jersey Wakefield (early, Succession
(medium) ; Late Flat Dutch, Drumhead Savoy, (late) ; Red Dutch, (red), is a select list of
the best varieties of cabbage.

Cauliflowers.—Thirty-one varieties tested.—Extra Early Dwarf Erfurt and Early
Snowball, (early); Kronk’s Perfection, (medium) and l.arge Late Algiers are among the
best.

Carrots.—Sixteen varieties tested. Chantenay and Guerande or Oxheart are two
of the best carrots, but if a good extra early sort is required the Early Scarlet Horn can
be planted with advantage. It is a small variety.

Celery.—Twenty-nine varieties tested. Golden Self-Blanching, Paris Golden Yellow,
Improved White Plume, (early); London Red, White Triumph, (late), are among the
best.

Corn.—Thirty-six varieties tested. Early White Cory, Croshy’s Early, Henderson's
Metropolitan, (early) ; Perry’s Hybrid, Stabler’s Early, (imedium) ; Stowel!’s Evergreen,
Country Gentleman, (late.) In planting, the Country Gentlewan should not be omitted,
as it lenghtens the season very considerably, and is of fine quality.
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Cucwmnbers.—Thirty-three varieties tested. Peerless White Spine or White Spine,
Cool and Crisp, and Giant Pera are three of the most satisfuctory slicing varieties.
Boston Pickling is a good pickling sort.

Egg Plants.—Six varieties tested. New York Improved and Long Purple succeed
best.

Lettuce.—Twenty-nine varieties tested. Black Seeded Simpson, New York, (curled) ;
Tennis Ball, Salamander, and Golden Queen, (cabbage); Trianon and Paris White Cos
lettuce make a good list. :

Melons, Musk.—Nineteen varieties tested. Long Island Beauty, Hackensack and
Montreal Market, of the Nutmeg type, and Surprise, Bayview and Christiana, of the
other types, are all good.

Melons, Water.—Ten varieties tested. New Imperial, Ice Cream, and Phinney’s
Early, are water melons of excellent quality.

Onions.—Vifty-five varieties tested. Yellow Globe Danvers, and Large Red
Wetherstield, are two of the best onions in cultivation.

Parsnips.—Three varieties tested. Hollow Crown and Dobbies Selected are both
good sorts.

Parsley.—Eight varieties tested. Double Curled is as gsod as any.

Peppers.—Fourteen varieties tested. Cayenne, Cardinal, Squash, and Golden Dawn
are four of the best.

Pease.—103 varieties tested. Nott’s Excelsior, American Wonder, Gradus and
Gregory’s Surprise, (early) ; Heroine, Improved Stratagem, and McLean’s Advancer,
(medium). None of these are tall growing varieties. Juno (dwarf), Telephone, Veitch’s
Perfection (tall), (late).

Potatoes.—Extra Early : Earliest of all and Burpee’s Extra Early (pink and white).
Early : Everett and Rochester Rose, (pink), Early Puritan, (white). Medium : Carman
No. 1, (white), Empire State, (white). Late: Late Puritan, (white), American Wonder
(white), Rural Blush, (pink).

Radishes.—Forty-two varieties tested. Early: Rosy Gem, French Breakfast, Red
Rocket, Late: White Strasburg, Long White Vienna. Winter : Long Black Spanish,
Chinese Rose-coloured.

Rhubarb.—Six varieties are being tested. Linnzus and Victoria are the most
satisfactory.

Salsify.—Four varieties tested. Long White is the best.

Spinach.—Eight varieties tested. Victoria and Thick-leaved are the best.

Squash.-—Twenty-four varieties tested. Early : White Bush Scalloped and Summer
Crook Neck. Late: Hubbard.

Tomatoes.—OUne hundred and three varieties tested. Early :—Earliest of All,
Dwarf Champion, and Early Ruby. Main crop :—Brinton’s Best, Livingston’s Favorite
Matchless, and Baltimore Prize Taker.

There are many varieties of this vegetable which are almost equal in excellence
and productiveness.

Turnips.—Twenty-four varieties tested. Early :—Extra Early Milan and Red Top
Strap Leaf. Swedes:—Champion Purple Top, Skirving Improved.
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EXPERIMENTS WITH POTATOES.

This year was not very favourable for potatoes, as the weather was dry throughout
most of their growing season and the yield on that account was not so large as usual. In
a test of 116 varieties, however, grown under as nearly uniform conditions as possible,
the average yield per acre of the whole series was 253 bushels 19 pounds, which is 170
bushels 59 pounds above the average for Ontario for this year, and 138 bushels 19
pounds above the average for the past 17 years. The average of the best twelve was
243 bushels 21 pounds above the average for Ontario, and of the poorest twelve 61
bushels 34 pounds above. The average for Ontario, for 1898, was 84 bushels. This
would seem to indicate that the farmers throughout the country are not adopting the
best methods of cultivation, or are not growing the most productive varieties, The
potatoes were planted this year in the orchard enclosure in sandy loam soil, which was
in good condition. This land was ploughed in the autumn of 1897, and again in the
spring of 1898, shortly before the time of planting; then disc-harrowed, and finally
brought into condition for planting, by the smoothing harrow. The drills were made
about 6 inches deep and 2% feet apart, and the sets, which had, as a rule, three eyes,
were of good size and were dropped 1 foot apart, each variety occupying one row 66 feet
long. The potatoes were covered with the hand-hoe to insure the most uniform conditions.
Just as the vines were coming through the ground, the land was harrowed to kill weeds.
The potatoes were cultivated three times throughout the summer, but were not hilled
up. They were sprayed once with Paris green alone ard five times with Bordeaux
mixture and Paris green mixed. The potatoes were planted on May 26th and 27th,
and dug on the 6th and 7th October.

Besides the uniform test plots, experiments were conducted to determine the best
time of planting, the best depth to plant, the best distance apart in the rows to plant
and how the seed should be cut to produce the best crops. Results of tests of this kind
vary so much, however, from year to year, and with different varieties, that several
seasons trials are necessary before satisfactory data can be obtained.

PoraTors—TEST oF VARIETIES.

b Total Yield Yield per
Name of Variety. | Quality. + Yield per : per Acre of |Acre of Un- Colour.
i Acre. Marketable.| marketable.
————— »1 ———— —— e ——— . e

' i .

i Bush.  lbs. Bush. 1lbs.|Bush. lhs.
Holborn Abundance. .... ......... "Medium. L1393 48 1 347 36 46 12 White.
Early White Prize.. .. .... .iGood. ... I 369 36 I 294 48 7448 o
Late Puritan ............. .. ... [ 358 36 | 349 4y $ 48 | .
Rose No. 9 ... R ..... Medium..! 35¢ 12 1 314 36 39 36 Pink.
Empire State .....coceeennn... AGood. .. .. | 345 4 | 2 12 68 12 |White.
American Wonder ..... ... ... ..., woooLe| 838 481 323 XM 15 24 "
State of Maine................ . [T 325 36 1 299 12 26 24 "
Rural Blush .... .............. ... [T 325 36 ¢ 272 4% 52 48 |Pink.
Northern Spy...........coooiiiinld Poor......| 325 36 | 286 .. 39 36 |Bright pink.
Seedling No. 7o ~.... Medium ... 321 12 | 268 24 52 48 “
Rural No. 2...............0 oo [ N 319 e 286 .o 33 .. "
Carman No. 1..oeeoiiiiiininenn. .. TR 316 48 | 202 36 24 12 |White,
Polaris .. . ... o [T 316 48 l 286 .. 30 48 "
Green Mountain,. ........ .. .... [T - ) € S 1] i 286 .. 28 36 "
Seattle.........coocoen vin vl . Poor......] 308 .. | 255 12 82 48 "
Peerless Junior .... ..... ..........Good.... 308 .. | 286 .. 2 .. "
Rose of the North...... e e b | 305 48 | 215 . 30 48 |Pink.
ClayRose ... .....c « v+ veven o . iPoor,.... v 303 36 268 24 30 48 "
Lee’s Favourite.. ............ e iGood. ...| 303 36 259 36 4 .. "
Napoleon .. ........... ... ... T 303 36 267 24 46 12 "
Burnaby Mammoth. .... ......... Geeeeoo.o..0 301 24 | 264 .. 37 24 |Pink and white.
Pride of the Table ... ....... ..., Poor......| 299 12 | 272 48 | 2% 24 |Pink.
Flemish Beauty Seedling..... .. .. I v e i 299 12 261 48 37 24 |Bright pink.
Rochester Rose ... ... e e 1Good. .... 297 272 48 24 12 |[Pink.
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PoraToes—TrsT oF VARIETIES—Continued.

x | s
? Total Yield | Yield per
Name of Variety. . Quality. | Yield per | per Acre of |Acre of Un- Colour.
: Acre, “Marketable. marketable.
. L
; Bush.  lbs.|Bush. lbs./Bush. Ibs.
Rawdon Rose................... .. ‘Good 24 48 233 12 61 36 [Pink and white.
Canadian Beauty............. . .. .0 « 294 48 253 .. 41 48
Burnaby Seedling....... .. . ... (N 4 48 259 36 1 35 12 Pink and white.
Money Maker ... ....... ... e 294 48 224 24 1 70 24 |White.
Amernican Giant. .............. .. Medmm 290 24 237 3G . 52 48 "
Record ......c.ieviiiiiiiiiii it cee e 288 12 222 12 66 .. "
Dreer’'s Standard ............. .... ‘Good..... 288 12 250 48 37T 24 "
FarlyOhio .................... .. TR 286 . 221 24 61 36 (Pink,
Irish Cobbler.. e e | a7 24 254 36 19 48 |White.
Reeve's Rose..... ...... ....... .. | 279 24 242 . 37 24 |Pink.
Earliest of All ... ciGood. L 209 24 200 .. | 70 24 iPink and white.
Sir Walter Ralugh . o 277 12 255 12 22 .. |White.
NewQueen..................o.oo... Good. ... | 277 12 233 12 44 .. |Pink and white.
Early Norther .... ................ ,Medmm 277 12 215 36 61 36 |Pink.
New Variety No. 1....... . ........ Poor. ....| 275 .. 228 48 46 12 White.
Ul Nye .... ....... .o oo . 276 .. 215 36 59 24 |
Maggie Murphy ................. ‘Medium..| 272 48 242 P30 48 "n ht pink.
Daisy ....... .. .. ... ... Good. ... 270 36 2:6 46 I 4 .. Pin and white,
chk s Extra Farly .......... [ TR 270 36 222 12 . 48 24
Oregon Beauty . . 268 24 242 .. 2% 24 ‘Whlte
BOVES . ... i e 26 12 204 36 . 61 36 Pinkand white.
CarmanNo. 3............ ... ..., Guod ‘‘‘‘‘ 266 12 244 12 22 .. White.
%ueen of the Valley ............ ... tMedmm . 312 222 12 44 .. Bniht, pink
vereth. ... ... uiiin i vl o .. 231 .. 33 ..
Troy Seedling .. e \Iedmm .. 206 48 57 12 |White.
Good News. ... ... ..oooveenad oo, .. 231 .. 33 .. |Pink.
Delaware . 1Good. 2 .. 239 48 24 12 [White
Dakota Red '\Iedmm. . 261 48 213 24 48 24 ‘Red.
Honeoye Rose 'Good. ... © 261 48 244 12 17 36 Pink.
Early Six Weeks.... ... .... ...... W 261 48 193 36 68 12 |
IrishDaisy .......... .. .... . ... " ;250 36 158 24 101 12 White
Early Rose......cco.ooovivin .o, [ © 259 36 189 12 70 24 'Pink.
Thorburn ... ... . .. ..., .. ... W i 259 36 198 .. 61 36 ‘Pmk and white,
Seedling No. 230 ... .. Medium..! 259 36 215 36 4 .. |White
Crown Jewel...... . ....cooinn.... 1259 36 206 48 52 48 ‘Pmk and white.
Pearce’s Extra Karly....... .. ... oo 257 24 178 12 79 12 Pmk
GeneralGordon. .. ...... .......... W 257 24 224 24 3 ..
Beauty of Hebron......... ... .. Medium..| 255 12 202 24 562 48 1Pmk and white,
White Beauty ............ .. ...... ood..... 255 12 158 24 96 48 [White.
Monroe County ................. . |[Medium... 255 12 215 36 39 36 Pink.
Cawmbridge Russet 253 .. 231 .. 22 .. Whlte
Vanier.... ... 253 .. 220 .. 33 .. [Red
Early Sunrise. ... o 250 48 206 48 44 .. |Pink.
Early Harvest..... .. . . W 250 48 171 36 79 12 |White.
Satisfaction ........ ... ... L [T 250 48 215 36 3B 12 | .,
Clarke’s No. 1 ... .............. Pn e 248 36 204 36 44 .. (Pink,
Ch\eago Market.. ... ...l Good 248 36 202 24 46 12 |Pink,
............................. T 248 36 | 233 12, 15 24 |
Wunder of the World.... .... . .. 1Good. 248 36 200 12 - 48 24 'Pink and white.
Columbus .................... .. D e e 244 12 224 24 ;19 48 "
Hopeful .. ... ©eeooiieieinn i i h 48 | 215 36 24 12 White
OhioJunior ... ....... ......... 48 191 24 48 24 Pink.
Ea.r]ly Puritan ................ ... 48 211 12 © 28 36 'White.
Unele Sawm............. ... ..., 18 198 00 ' 41 48 '
Lizzie's Pride ................. ... 36 145 12 92 24 Pink, red eye.
BlueCup......... ... ool 24 198 .. 37 24 Blue and white,
Rea.dmg Giant. ... ..o L. P 24 169 24 66 .. 'Pink.
Brown’s Rot Proof................. 12 195 48 37 24
Early Fortune.. e e 12 187 .. 6 12 !,
Maule’s Thoroughbred 48 187 .. . 41 48 |
Stourbridge Glory .. . 48 160 36 68 12 Whlte
Early Gem ....... . 56 143 32 | 8L 24 Pink.
_(l;uaker City..ovvvviiii 12 198 .. ' 24 12 ‘White.
able King..... ........... ....... 12 156 12 66 .. .«
White Llephnnt ................... 12 193 36 26 24 Pink and whiet
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Poratoes—TEsT oF VaRIETIES—Concluded.

|
| .
I Total ' Yield  Yield per
Name of Variety . Quality. | Yield per per Acre of |Acre of Un- Colour.
| I Acre.  Marketable marketable.
i i

1

‘Bush.  1lbs. Bush.  lbs. jliush. lbs.

Orphans. . ...... ... . .. Medium.. 220 .. | 167 12 . 52 48 White.
Sharpe's Seedling.. ............... .. Good. .. ... 2200 .. 1 127 36 | 492 24 Pink and white,
Pearce’s Prize Winner. .............. "o 215 36 176 .. | 39 36 ink.
Worlds Fair . . ..... ceeeeeeaoomo 0215 360 158 24 1 BT 12 White.
Sutton’s Main Crop........ ....... W 21 12 16 12 | 55 L. "
Prize Taker...... .. R TR 211 12 49 36 ¢+ 61 36 Pink.
Hale's Chawmpion ........ ... ... .. ... o211 12 1490 36 61 36 'White.
Freeman.... ............ ... Good.....| 29 .. M7 24 61 36 . .
LX L. ........ ce e e o209 0 0123 12 0 85 48 (Pink and white.
Victor Rose .................... ... ‘Medium .., 206 48 © 1514 . 52 48 Pink.
Pride of the Market. ....... ... ... Good . ... 202 24 184 48 17 36 White.
Great Divide.. .. ..... . ... "o, Co198 L 136 24 | 61 36 |
McKenzie...  ........ .......... w198 0 ] 149 86 L 48 24 | .
Burpee's Extra Barly .. ....... ... S0 10198 36 0 132 .. | 61 36 |Pink and white.
Sutton’s Abundance. ..... . ..., W ; 182 36 - 112 12 T 24  [White.
Algoma No. 1 ..., "o L1800 24 136 24 44 .. |Pink.
Harbinger........ .. ....... . v P12 o2 36 39 36 |Pale pink.
London..................... ....... Medium..; 167 12 : 136 24 30 48 |Pink.
Brownell's Winner .. ........ . . Good. . .i 165 .. . 112 12 52 48 |Red.
Houlton Rose... ............. ... S T T (I $] 136 24 19 48 |White,
Fillbasket.. ........ ..o oL L 154 .. | 140 48 13 12 |Bright pink.
Seedling No. 214.............. ... Good..... 154 .. ¢ 127 36 26 24 |White.
Charles Downing......... ... .... oo 151 48 0 94 86 57 12 "
Lightning Express ........... ... .. coeeo .. 151 48 | 140 48 11 .. [Pink.
Russell’s Seedling. ....... ... ...... Poor . . 149 36 . W . 50 36 |White,
King of the Roses .................. ........ 45 12 1 105 36 39 36 |Pink and white.
White Kidney.. .. ................ ... ... 4 M 12 88 57 12 [White.

|

Every year samples of potatoes are received for test, which are either seedlings not
vet named, new named varieties, or varieties for identification. As the quantity received
of each of these is usually smalier than that used in the uniform test plots, the compari-
son of yields between these and the named varieties would not be very conclusive. For
this reason, the results of the samples received this year are put in a separate table.
Those varieties, also, not yet named which we have had for more than one year, are not
included in the uniform test plots, and another table shows the results obtained fro
them. :

POTATOES RECEIVED FOR TEST BEFORE 1898.

kA
¥
2 Total | Yield Yield
Adaress of Sender. s Yield per  per Acre {per Acre Un-
= Acre. !;\lm'ketable, marketable.
Z z
Bush.  1bs.|Bush. 1bs.|Bush. 1bs,
No address (Smooth White Variety) .... ............. . 66 | 391 36 | 378 24| 13 12
J. N. Bergeron, Somerset, P.Q..... ....... e 66 | 365 12 | 343 12| 22 ..
H. S. Sabean, New Tusket, N.S.. ....... . .. .... ..... 66 | 292 36 | 246 241 46 12
R. Edwards, Mohawk, Ont. (11:10. 3). 66 | 200 24 | 215 361 74 48
A. S. Brosseau, Abbotsford, P.Q... .... 66« 264 .. 242 L 22 ..
B Lortie. . ..ot e e 66 | 261 48 | 209 . 52 48
R. Edwards, Mohawk, Ont. (No. 2)................. ..... 66 | 250 48 | 193 36| 57 12
W..J. McCord, Marchurst, Ont .. . .. e 66 | 213 24 | 178 12| 35 12
D. R. Mackintosh, Pleasant Bay, N.B.... ....... e 66 | 211 121 99 o112 12
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POTATOES RECEIVED FOR TEST, 1898.

s ]

kA
[ @ Total Yield Yield
Address of Sender. - Yield per per Acre |perAcreUn-
5 ! Acre. Marketable .| marketable.
zo |

"Bush.  1bs.iBush. 1b<|Bush. Jbs.

Mills Prize. .. . ... oo coon i e e o0 331418 36 | 396 . n 36
No. 2 from A. Perron, St. Hilarion, P.Q................ N 6} 290 24 | 266 12 24 12
Rose of Erin, B. Bergeron, Sherbrooke, P.Q .. .. ... .. ... L33 297 12 | 255 12 2 ..
Early Dawn, H. C. Marsh, Muncies, Ind. . ... ... .1 33 )24 1] 208 13 36 18
J. K. Dasling, Almonte, Ont.... . . . ... ... ..... . 331237 36 | 198 .. 39 36
Early Andes, H. C. Marsh, Muncies, Ind. .. ..... ... 33 ] 220 o184 48 3B 12
White Giant, B. Bergeron, Sherbrooke, P.) .... . .......0 16 217 47 1190 34 27 18
Seedling, G. A. Doherty, Leamington, Ont ... ..... S0 33 2n 12 | 176 .. 3 12
Pink Eye, B. Bergeron, Sherbrooke, P.Q......... . ... .. | 330189 12 | 140 48 1 48 24
No. 1, A. Perron, St. Hilarion, P.Q............... oo 10188 16, . .. ..

Champion of the Earlies, M. Buzzoll, Cherry River, P.Q....| 33 | 176 . 140 48 35 12
Craig Seedling, J. K. Darling, Almonte, Ont . . ... .. 160 90 +4 i 81 40 9 4

TOMATOES.

There were 103 varieties of tomatoes under test this year, the experiments con-
ducted being to determine the productiveness, earliness and freedom from rot f the
different sorts. These were wrown under as nearly uniform conditions as possible, so
that the results might be more reliable. The seed was sown in hot-beds on the 11th of
April ; the plants transplanted into strawberry boxes and put into cold frames on the
3rd of May ; and transplanted to the field on the 3rd of June. Six plants of each
variety were used in the uniform test plots and were planted 4 x 4 feet apart. The early
part of the season was dry, and during this period the yield was light, but later on there
was a good crop and the total yield was large. 1n the following table particulars are
given regarding the different varieties tested :—

i S

23 53 |
IR
. £5 £z |
b H
:E ) })%te Su; 33 YT(;fial ; Yield per | Yigld per Yield per
- . of first  BE; @I ield o Acre .  Acre Acre
f Variety. Ripe ik 8 E’ Ripe of Ripe ' of Green of Rotten
15 Fruit. °gZ | 2gE Fruit. Fruit. ©  Fruit. Fruit.
z T I EER :
v BEZ | REER X
S > - ’
T ) o , . o o T
1898, —5-4 O\ é 5 Lbs. oz |Tons. Uis.iTons. 1bs, Tons, 1bs,
1 (New Golden Queen.... ... Aug. 8...24 3 116 .. ' 140 3131 1,610 2 9u1, . ..
2 'Ex. Ey. Advance ......... “ 5...20 9103 6123 15|28 237 31,2601 .. D0
S jAlpha . ... w 4.3 8:.92 81123 .. 09 LBI1] 11,630 .0 .
4 Mikado..... c.oooo o fow 150010 12 110 0 11200 12527 T} 1 L1760 .. 458
H ;8all?du Vietor....... .... July g}‘) é’i’ %g _»1?3 .. 120 10 37 . (7):]36 2 1,49 . .
4 |Conference ............... " 02 12,9 8121 4127 1,017 6 705 | .. ..
7 Earli(-s(g Market. .. . ... » % ?4 2 I 63 8,117 1026 1,372 | 1 1,1176 2 991
8 iComrade ... .. .......... " o1 4198 8113 12125 1,614 | 4 167 | . ..
Freedom ... ..... ..... Cedaly 300, ¢ ¢ b . ,242 | .. ..
1 }Ea}‘liesto}f){\ll. ce e gg g 10 l g 81107 2! gj ’% L2 B3T| . 453
12 ‘Atlantic Prize. .. ... " .. 7 .. 1106 71 6 8 806 : 1,815
13 ‘Conqueror ........... .... w29, .20 7 ‘ 84 8!104 151!23 1,615 3 1,260 1 1 808
14 Trophy...... ... .o .. Aug. 15. | 8 294 4,102 623 453 1 495! .. ..
15 iEx. Ey. Richmond... .... " 4...19 68 .. 1100 6122 1,545 2 537 . 680
16 Rarly Jersey............. July 28,017 .. |80 8 9 8 22 2411 4 167 .. ..
17 :Livingston’s Favorite. ... .. Aug. 21..114 1281 .. 95 12121 1,447 9 150 .. 1,588
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TOMATOES —Continued.

1
|
1
|
|
j
|
i

4
28 135% !
£Z | EE s
R R : !
Date 2o | E, Total | Yield per | Yield per | Yield per
Variety of first 'gg Rk g Yield of Acre Acre Acre
Y- Ripe - 2.7 % Ripe of Ripe | of Green |of Rotten
‘ Fruit. _g g2 ‘& _g £ Fruit. Fruit. ‘ Fruit. Fruit.
' TEE | TEA »
>~ | > \
, | B
a 1898, £ 512 & Lbs. oz|Tons. lbs. Tons. lbs. .
i 3 Sia 3 ; |,Ton 1bs. | Tons. lbs
IKarly Ruby. ... ......... July 297 . 67 . (M4 .. 21 652 11,176 1,815
‘Early Bermuda. ........... v 30..040 10|53 4 E 93 14 21 595 | 11 687 1,560
‘Bonds Ey. Minnesota.. wo 27,032 8|61 4 93 12 21 539 3 806 ..
New Combination. ....... Aug 4..,16 14|74 .. } 9 14120 1,235 4 1,982 ..
‘Mouney Maker. . July 30..026 4,63 12. 90 .. 2 837 11,176 1 1 98
Brinton’s Best. CAug. 15,0 8 11176 & 8 319 654 14 1,040 765
Democrat ... ...... .... w 4. 2 13|81 8! 8 519 257 ¢ 21 ..
AULOCTAE . oor e w209 4073 81 8 12119 2 9 150 .. 147
Faultless Barly.. .... .. . July 30../19 15!62 12. 82 11 !18 1,519 4 1,982 1,106
Matchless. . ..o o Aug. 5. 5 15|74 12 80 11]18 ‘611 13 771 ..
Mitchell's No. §. ......... W 100 5 6174 .. 79 618 17 17 1,846 1 268
Red & Yellow Pear Shaped « 4..| 7 9 71 78 9017 1,648 6 951 .
Large Red Perfection... ... 18... 9 7 67 w71 68 4 621
Horsford Pielude.. R 4..{ 20 . 54 8 74 8 (16 1,804 .. 1,815
New Golden Queen ....... " .. 8 8169 8 73 .. |16 1,123 7 66 1,134
GoldenTig... ....... .. . » 4...14 1058 .. 72 10|16 953 3 1,260 .. ..
Golden Jubilee. ... . .. W 210 3 12 168 12 T2 8116 897 41,18 4 621
Nicholson...... ... ..... . 4...16 8:H4 .. 70 8115 1,980 . 4 167 453
jiLorillard. .. ... . . 4.2 .. 15 4 70 4|15 1,816 4 621 ..
7 Virginia Corker...... .... « 150 8 12]60 8 69 6|15 1,479 6 1,159 | .. 1,702
Table Queen ... . 4.0 8 8i60 8 69 . 1151309 9 150! 453
Yellow Peach ....... .. .. " 4.. 4 .. 64 .. 68 .. 115 85 10 1,326 ..
Upn ht Station Tree ... " 4...27 7 40 8 67 15,15 827 11,630 ] 1 1,630
Ten Ton....... .... w2103 4 64 81 67 12115 742013 771 1 1,176
2 |Livingston’s Stone. .. ...... w2100 6 121061 L0 67 1215 742 0 7 1,881 1,248
Fordhook’s Fancy........ WJuly 30.. 18 4 49 .. 67 16 515 4 621
|Livingston’s Beauty . Aug. 15,011 10 ' 56 81 67 15 457 . 9 1,511 | 1 1,176
\Baltmmre Prize Taker. ... - 4..19 8|47 8| 67 .. |15 401 5 209! 1 155
Cana.da, e e o 4., 6 460 8 '[ 66 12,15 288 5 1,797 | 1 1,290
‘Terra Cotta. ..... ........! W 100011 12054 00 65 1214 1,834 10 1,32 .
'Boston Market. . ... July 30,012 453 ... 65 {14 160" 6 1,612 1 1 1,630
‘Potato Leaf. e Aug. 15... 6 4,57 .. 63 114 700 9 1,965 1,560
0 :May’s Favorige ... ... o 15000 4 1158 8 63 14 671 11 234) 2 83
State Fair, .. ... " 4.1 153 .. 63 | 14 615, 4 1,982 453
Stone F v 10, 8 4753 8 61 12 14 19 ] 12 1,864 .
Golden Queen ...... w 10,3 458 ... 6] 4113 1,792° 9 504 T94
Ruby Queen .. .. w150 4 9 56 41 60 13 113 1,594 9 150
Royal Ited w 18,0 5 14154 8, 60 3013 1,395 0 9 150 11, 17b
o6 Golden Sunrise . .. W 1. 4 41565 12, 60 .. 13 1,225 9 1,067 1 722
Dwarf (mldm(h‘unpum oo 1100 9 12150 00 B 12013 1,111 7 66 1,248
‘Maule's New Imperial. w150 8 705 40 b9 11013 1,083 7 5201 2 991
Aristocrat (Bruce). ... ... w 1600010 849 0 59 13 998 5 840 ..
Vick’s Early..... ........ " G..1 8 6150 12 59 113 828 5 1,797 ..
‘Honor Bright. . .......... w4 14 8P4 8By 18 TTL 8 789 907
Maytlower ... . L w1000 6 Lo AE L B i 13 771 10 872 ..
3 Long Keeper W 60100 2748 .. B8 2113 374 41,529 1 949
iAristoerat.. ... ... July 30..1 13 245 . . 58 2 13 374 3 352 964
Brandywine .............. Aug. 15,0 8 .. 560 SA8 13 317 11 L1411 42
Peach..... ... . .......... w 1. 7 12749 8 51 47121977 9 1,611 1 .. ..
Diadem . . . ... ... w 15,18 15| 47 4| 86 3,12 1,49 6 251 .. G80
(New Imperial. w 16,0 5 3 ‘ F3) 56 312 1,495 4 1,075 . ..
Acme .. .. . ... " 7.0 8 3y . ho) 8§12 ],183 5 1,684 3 1,130
(zolden !'mph\ w16 0 3 14 51 L. 54 14,12 899 9 150} 2 1,785
\Vald(nf AU .. " 40002 .. 52 121 H4 12 12 843 6 1,141 | .. 1,049
Cheney’s har]\ R v Ibo 9 8 44 12 54 4 .12 616 4 1,0"‘3 1 155
Chemin .... ........... w1600 8 T 45 120 M 3. 12 5388 8 1,79 | .. 1,021
Suttom’s Best of All.......0 4. 9 9 44 B8 b4 1i12 531 8 1,79 | 1 42
Novelty 112 8 . 53 1212 389 9 1,611 2 1,445
3 (Essex Hyvbrid ......... ... Aug. 4.0 8 1. 4 8 53 9 12 304 6 L,797 ' 1 1,913
Cardinal ... .. ... ... .. w 15,0 4 .48 8 52 8 11 1,822 9 150 .. 1,475
3 {Buckeye State ... .. ..., wo 1500 .0 L] 02 52 0.1 1,505 9 1,965 | 1 496
Trophy .... .. ..... v 4.1 8 843 51 8 11 1,368, 7 66 ' 1 42
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TOMATOES—Concluded.
. £2 E2 i
g Date 2o 2, Total \ jeld per ! Yield per Yield per
b Variety of first 8.5 5 ‘ Z.Z 5 | Yield of T Acre f Acre Acre
AR Ripe - Bl Ripe of Ripe | ot Green of Rotten
© Frait. 22 ' S g2 | Fruit Fruit. Fruit. Fruit.
z T8¢ T2 |
= [ EEER G EEE | w
S R ‘ 1
1898 i é N i é N |Lbs. Uz."['ons. Ihs.'Tons. lhs. Tons. lbx.
: ~ | ~ J ;
S0 "Ah\(“\ Karly. ... ... ... JJuly 3000 5 2 45 Ry 50 10 11 9710 9 1,067 0 1 212
31 General Grant . Aug. 4., 3 1 47 8\ 50 9 11 942 9 1,965 1 836
82 {Large Yellow....... w o 15, 2 11 46 8 49 3 11 319 14 1,494 2 1,558
33 I)Iatch\ess ............. w21 + 4+ 4. 48 8 11 11 234 1 1,20
84 |Dwarf Champion ... ... " 5 010 15 31 12 42 11 9 1,368 4 621 1 6M
S5 JQUEEn - o\ e o 31 9 0 0 s 0 oee6 11 234 . =22
86 |Royal Red ............... [ 15,03 11 38 12 42 7 91,2560 11 1,141 1 2497
87 {Red Currant ..... ... ..., [ w 4.0 . 42 0 e 9 1,057 .. e ..
88 [Red L\pple ..... Lo 200 2015 378 r 40 T 9 348 11 1,595 1 98
89 "Thorbum’s New York. ... w1600 T 2 032 120 39 140y 93 9 1,511 2 1,558
90 |Lomon Blush.......... ... w1504 635 R 19 92 9 L7, 2 99
91 Michigan........ ... ..., wo 100007 1 ‘ 32 .. 39 1] 8 1,72 6 1,159 ; 1 1,630
92 County Fair. .. ... ... July 30...11 12 2 8 38 4 i 8 1,356 4 1,075 . 1,588
Y3 Beauty .... Aug. 190 1 T (36 .. 30 T 8 984 10 1,3%| 1 1,517
94 \Vol‘l(i ]‘an ............ " G... 5 10,31 .. 3610 8 618 6 251 ] 2 S3
95 Station Tree ... ... .. w210 3 8 34 31 7 1,004 4 1,982 .. T
96 Picture Rock.... . ..... [T s SO B 3 LD T2 09 1300 2 310
47 New Jersey. ... .. w6003 1930008 0330 90 T LEy Y LL.o29p
98 Volunteer...... ... ....... " .. 4 1228 .. 32 12 “ T80 9 2 1,440
99 Ivory Ball.......... . W 160 4 628 4 32 10 7 803 11 L
100 Fordhook .. ............. w0012 112 4 32 L7 T 2 1,105
101 Chml)mg ........ v 180 2 8 2R 12 31 4 | 7 180 17 . 1,135
102 iStrawberry or ‘Giround ! i ;
Cherry . .everennnnn. TR - P12 29 12| 61 1,49 | 2 %
103 Pavagon............ .... ‘Aug. 1., 2 22 0 24 0B 890 | , 234 0 1 1,176
104 ‘Ignotum.. ... ... P 18001 4022 23 4 5 549 : 10 1,326 : 1 13
105 ;Burbank Presernug ...... Fe 15 1 15119 81 21 7 [ 4 1,727 ¢ 31,764 . ..
o L o . o '
The six wrinkled varieties which have given the best average yields in three years
are :—
Lbs. oz
Early Bermuda..... ... .... ... ... 17 12 per plant
Extra Early Jersey. .......... ... ... .. ... 17 9
Early Richmond.... ........ . ...... ... .. 17 6 «
Money Maker ...... ... ... .. ... ... 17 2 ¢
Democrat. .. . ...... ... .. 16 11 “
Conqueror..... ...........c.cciiiiianea... 16 10 o

The twelve smooth varieties which have given the lest average yields in three
years are i—

Lbs.
Brintons Best. .. ... ... ..., ... . 17
Baltimore Prize Taker.............. ..... .. 16
Extra Barly Advance................ ... .. 16
Canada Victor. ..... . ......... .. ......... 16
Comrade .. . ....... ... ... 16
Mayflower.............. .. ... ... 16
Livingston’s Favorite............... .. 16
Barly Ruby...... ... ... o il 16
Cardinal ... ... .. o o 15
Atlantic Prize. .. ... ... ... .. oL, 15
Thorburn's Long Keeper............... ... .. 15
Matchless ... .. . i e 15

116

OZ.

10 per plant



Experimental Farms.
GARDEN PEASE.

There were 103 varieties of garden pease tested this year, but as a list of 101
varieties was given in the report of the Horticulturist for 1896, with informatien
regarding them, a full list is not published this year. In the following table, however,
will be found a list of the earliest 25 varieties tested, with notes as to time of blooming,
time when ready for table use, productiveness, quality, etc. The pease were planted on
13th April, in rows 15 feet long, 200 pease of each sort being used. A list of the best
varieties covering the whole season will be found in the  List of Best Vegetables
for farmers,” which appears on page 109 of this report.

TWENTY-FIVE KARLIEST VARIETIES OF PEASE.

b3 = Iz T -
z = XX X | % <
z E £ i
= . z z Z - ' % =
Name, i g "5_%0 :E_._ gx b oS ,“5:5'*:2 2 2
¥ £z =5 el T X P R E
7 = zZ < o = =]
i : i iLbs. oz., b Feet.
Cleveland’s First and Best. | Ewing....[May 29. .. June 15.. 6 1 7S 13to 35. . 'Good.
Early Frame Improved.. .. |Landreth.i  30...0 « 15.., & 1121 | S, 13to 3}.. Medium,
Exonian.... ... ....... Thorburn.] « 20.. 7 » 16... & IR W. 1to2.. Very good.
Extra Early Star... ...... Ewing....p » 200 » 16... 3 | 2 6 8 !3tot..Good
Thorb. Extra Farly Market/Thorburn.| » 29...0 « 16... 6 : 1 64 5. 3to35 . Medium.
Extra Early Pioneer....... Dreer ....0 o 29...0 o 16, 5 1 17 S jlto2 .. "
Tom Thumb....... ...... Thorbwrn.; « 30...0 » 16... 6 21 0 8 25to3. .. "
Rural New Yorker. ... v w80« 160 b 21 18 Btod.. "
Gregory’s Surprise . ....... " Jow 200000 0 100 6 T T WL 12 to 3... Very goordl.
Bergen Fleetwing. ... .... Gregory ... w 20...0 » 17... O, 2 13 S 2t024.. Good.
Daniel O’Rourke Tmiproved{Thorburn.| « 29...¢ « 17... T 1 4 . 8. (2to3... Medium,
Larly Kent. ... coJEwingopow 2w 10 B 21 0 W. 3te3s.. .
Early Dexter..... ........ Farquhar.: « 20...1 « 17... 7 ° 2 7 ' 8 3t03}. . !Good.
Farly May Iwproved...... Landreth.; « 29...{ « 17...0 7 115 | S 3to4. 1 "
Hancoek........ .... .... Gregory..: o 29, « 17...0 3 2 200 8 2tod... «
Station.......... ... s-oo Thorburn., « 29...) « 17.. 6 1 1! w.o 2. [
sanol... T Gregory .l w8000 W 17508 11l 8 8l e
American Wonder.... ... Thorburn.| w 30. .} « 17...0 6 1 8}, W. 1tol}..'Very good.
Alaska. ... . L " ] w 30, o 17,0 D 1 718 2t02) . Good.
Extra Barly.. . ... ..., Landreth.] « 30...0 « 17...} 5 11 | 8. leo1d..| o
Evergreen Pod .. . 1. w300l 6 8 WL 2003
New Maud S.... ... ... Buckbee . ‘ w 300, o 17,00 b 2 7 S, 4 to43.. ' Medium.
Philadelphia.. ...........{Thorburn./ « 3L.... » 17...0 5, 111 S, [4todb.. "
Gradus (Prosperity).. .. . \Dreer.. ... « 20, . 18..1 7 | .. 12 W. [2t035.. Very good.
Alpha...........0 .o ‘Thorburn.| « 29... « 18.. & ;| 1 LI W, ‘l«i to 4k, . Good.
i \ :

| |

Note.—Exonian, Gregory’s Surprise, Evergreen Pod and Gradus did not germinate
well, which accounts, in part, for the small yield of vhese varieties. Nott’s Excelsior,
which was ready for use on June 20th, and is one of the best early pease, is deserving
of special mention.

TOBACCO.

The testing of different varieties of tobacco was continued this year, 35 sorts being
planted. The seed was sown in a hot-bed on the 16th April ; the young plants trans-
planted into a co!d frame on 30th May, and most of them planted in the field on the
13th June.

The tobacco was grown on a sandy loam soil, enriched with a heavy dressing of
farm-yard manure and a crop of Lucerne clover, which was ploughed under on the 20th
of May. The land was then disc-harrowed. Previous to planting it was disc-harrowed
again, and brought into good condition with the smoothing harrow. The tobacco was
planted in rows 4 feet apart and 3 feet apart in the rows. TFifteen plants of each
variety were set out in uniform test plots, while larger plots were also planted of some
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sorts. The soil was cultivated at intervals (four times in all) to kill weeds and preserve
moisture, until the plants were too large to admit of the passage of a horse between the
rows without injury to the leaves. As the different varieties were not in the same
condition at one time, the topping and priming of all could not be done on the same
days. The tobacco made very satisfactory growth, and most of the varieties matured
sufficiently to be in good condition for cutting on the 9th September, when the
plants were cut and taken to the curing house, where, after they were cured, the leaves
were stripped off, weighed, and piled for fermentation. '

In the following table particulars are given of the date of topping, total weight of
first grade dried leaves, weight of second grade dried leaves, weight of third grade dried
leaves and estimated total weight per acre of dried Jeaves : —

}

Date Yield l Yield | Yield _T]odtul
- o per acre | per acre, : per acre, ! yield per

Name. Seedsman. To o){ N dry leaves,!dry leaves, ldry leaves,:  acre
PPING. | 15t grade. >2nd grade.i3rdgrade. dry leaves.

— % ‘

Lbs. Oz.l’Lbs. Oz Lbs. Oz 'Lbs. Oz,
Maryland .... ... ... ... ... .Evans ....... ‘August 12..; 899 Y | 73 9 211 12, 1,844 14
Graunville Co. Yellow. . ....... . Henderson.. . [ 2.0 787 13 801 10 ‘ 166 6 ‘ 1,755 13
Kentucky Burley ... . . .... Thorburn .... " 12..} 703 5| 650 6 393 4 l 1,746 15
Oronoko Yellow .......... .o " . " 2.0 6783 1] 771 6] 196 10 ! 1641 1
Tennessee Red ... . ..... ... " " 2..0 847 .. | 680 10 105 14! 1,633 8
White Stem.... ... ............ Henderson....| « 2. 654 8! 759 4| 200 121,614 8
Hyco.. . ... . ..o ... " w20 642 1310 TI8 7| 242 11,603 4
Yellow Mammoth . .. ........ Thorburn ... " 2.0 794 17 673 1| 128 91,505 11
Safrano..... ... ...l | W w1200 741 20 680 10 l 166 6 1,588 2
Hartford............ . ... ...Evans . .. w1200 756 4 506 11| 294 15 ) 1,657 14
Brazilian American Thorburn .. .1+ « 12..; 801 10| 650 6| 105 14 ' 1,557 14
Yellow Pryor . ... .. " w20 9 s70 50 154 11 | 1,53 9
Sumatra ....... .. ... L. " w2000 400 13 l 778 15 3556 71,534 9
Oronoko White Stem . .......... " Sl 2o 710 140 627 110 166 6 1,504 13
Connecticut Seed Leaf....... .. Evans ..... | " 2.0 548 4 661 11 217 7 1,427 ©
Conqueror. ...... ....... . .... Thorburn ....; o 2..] 680 10 589 14." 151 4 | 1,421 12
Hester . ...... . ........... Evans .o " 2 529 6 582 5 310 11,421 12
Gold Leaf .. ................. Ao Coow o120 o867 3 607 11, 218 12 1,393 10
Pennsylvania Seed Leaf....... .Thorburn ....! w12, 400 13 635 4, 355 7 1,311 8
Virginia One Sucker.... .... .. " - w 12,0 536 15 703 5 151 4 ' 1,301 8
Chmax ..........cooieiiiana, " st o 12,0 627 11 574 12| 180 1 11,3911 8
Bradley's Broad Leaf. ......... Chevrier . .. .. ; w12, 736 .. 476 7 0 113 71,325 14
White Burley ....... ... ..... Evans ..... . ' w120 642 183 521 13 158 1311323 7
Virginia Oak Hill .... ... .. . [Thorburn ... oo 12000 544 8 544 B 196 10 ] 1,285 10
Sterling.......... ... ... .. Bvans.. ... w12, 582 5 552 1 121 .. 1,255 6
Honduras ... ....... ......... {Thorburn ... “ 2., 506 11 582 H i 143 11 1,232 11
Sterling... ... .. ... ......... [Thorburn .... August 12..| 478 15 567 3. 163 1.1,209 3
Zimmer’s Spanish ... ..., {Henderson.... July 30..; 499 2| 605 .. 98 51202 7
Big Boston.. .. ............. .. Evans... .... w 12 597 7| 491 9 113 7 1,202 7
Tuckahoe ....... ..... ....... Thorburn E w2, 468 14| 521 13 196 10 1,187 5
Primus....... ...... . .... .. {Henderson... | " 2.0 521 13| 461 H ! 181 8| 1,164*°10
Havana ... ...... ............ {Thorburn ... \July 21. 0 211 12 393 4| 491 9 1,00 9
Cuban Seed Leaf.. . . ....... iChevvier. .. ..., August 2. 354 81 283 9 382 14 1,020 15
Bullock’s Tongue........... . " o w120 380 .1 391 140 154 11 876 9
Havana........................ Evans... .... P 12000 198 S| 397 .. 254 120 850 4
Florida..... .. ........ .... Henderson. . ..’ w 12..0 178 15| 211 12 363 .. | 748 11
Persian Rose .... ..... .. ....|/Thorburn .... " Zl 242 .. | 181 8 287 6 710 14
Cannelle...... .... ............ Chevrier. . .. .. July 18..0 132 8 132 8 i 19 7 HB5 7

The Kentucky Burley, White Burley, Yellow Pryor, Yellow Mammoth, Connecti-
cut Seed Leaf, and Pennsylvania Seed Leaf are, taking everything into consideration,
probably the most profitable varieties to grow. Some of those which yielded heavier
than these were too late in maturing to reach the best condition.
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FOREST BELTS,

The work of taking measurements of the growth of the trees in the forest belts has
been continued this year. The trees, on the whole, have not made very strong growth,
but the -white, Scotch, and Austrian pines and European larch have done well. The
white pine, especially, which, in some places, is growing on apparently almost pure sand,
continues to make a growth of from 2 to 3 feet each year.

Cultivation was continued in those parts of the belts where the trees do not wake
suflicient shade to prevent the formation of sod or the growth of weeds. The belt planted
in the autum of 1894 was cultivated during part of the season, but the trees in the
greater part of this belt will not require cultivation in future. Tamnarac and canoe and
yellow birch, which were pulled up in an adjoining swamp with very few roots, und
planted in this belt, have become well established and made good growth this year.

In the mixed forest belt, where the different varieties are intermingled, some of
the faster growing trees had begun to exclude the light from those which had not made
such rapid growth. A man with a hook was sent through the belt and the obstructing
branches cut back, so as to allow the full rays of the sun to reach the leaders of the
over-shadowed trees. This, in many cases, saved the pine trees, and in other ca-es
preserved their leaders from destruction. It will be necessary to continue this work
from year to year, in order to save the more valuable timber trees and to assist in the
formation of tall, straight trunks.

The Russian poplars continued to die from the species of dry rot mentioned in
previous reports. The variety known as Populus alba bolleana, which makes such a
handsome tree, has, during the past two years, become badly affected, and numbers of
them have died and are still dying. Each year’s experience demonstrates that black
walnut will not succeed where there is a cold, wet subsoil. The trees in the forest belts
where the soil is of this character are almost at a standstill, while in other places on the
farm where they are in warmer soil, they make a growth of from 2 to 4 feet in a season.
The black walnut trees planted in 1888 in clay loam soil began to fruit last year, and
again had some nuts this year, but the boys got them before they reached maturity.

In order to give some idea of the height and circumference which a few of the best
known timber trees reach in a few years when planted on suitable soil, the following
figures are given, but for exact measurements and fuller details the reader is referred to
my report, as Foreman of Forestry, for 1897.

! .
. Circum-
! Wh Height App r&“' ference, One
Name. ! “ - or Age when ma Foot from

 Planted- Tpjnted. | Helght | Ground,

i 1898.

{ Ft. Inches.
White Pine—Pinux Strobus. e e e 1889 8to10inches 18 114
Scotch Pine--Pinus sylvestris . . ... . .. .. ... . | 1888 18 inches ... 20 13
Austrian Pine—-Pinus austreaca. ... . ... ... 1889 18 .« ... 14 13
White Spruce— Picea alba. ... ... ............. Ll 1889 15 . ... 11 8
Norway Spruce—Picea excelsa. .. ................ ! 1888 15 o o 18 124
White Ash —Fraxinus americane... . ............. 1889 3 years...... i 2 ! 8%
European Larch—Larix Europea. .. .. . . ... .. : 1888 2feet . . . 23 14
Black Walnut—Juglans nigre. .. ... ... . ..... .. 1888 1 year.., ... 14 9
Canve Birch— Betula papyracea . .. . . e e i 1889 3 %eet ..... 27 11
Yellow Birch—Betula lutea. ......... ...... ........ 1 189 3 o ... 19 103

ARBORETUM.

The collection of trees, shrubs and perennials has been considerably augmented
this year. Of trees and shrubs 314 species and varieties have been added, and of peren-
nials 285 species. There were living in the Arboretum this autumn about 2,700 species
and varieties of trees and shrubs, and about 1,200 species and varieties of perennials.
This collection, which has been gradually brought together, contains many rare and
beautiful species, some of them of peculiar interest to the botanist, and others to the
lover of ornamental trees shrubs and flowers.
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PROGRESS OF THE WORK.

During the summer, notes were taken on the hardiness, dates of blooming, and
growth of the different species and varieties. A herbarium of the plants growing in
the Arboretum is heing made, for which 535 specimens were dried and will be mounted
this winter. The work of labelling the additions to the Arboretum was also carried on.
Last winter an alphabetical list was prepared of all the trees and shrubs growing in the
Arboretum, with notes on the hardiness and date of planting of the different species and
varieties. It is hoped that this list will shortly be published, There was little increase
in the amount of hand labour required to keep the Arboretum in order, the bulk of the
work being the cutting of the grass, which is done by the pony lawn wmower, and the
season being dry it was not cut so often, as it otherwise would have been. A new one-
horse tield mower was procured this year, which proved very valuable on side hills, and
when the grass became too long to be cut well with the pony mower. An additional
three acres were seeded down during the sumwer, on most of which was a good catch
of grass this autumn.

ADDITIONAL LIST OF CHOICE HARDY PERENNIALS,

In my report for 1897, a list of 100 of the best hardy perennials was given, with
short descriptions of them. There are so many beautiful flowers and so many new ones
appearing from time to time, that a few additions to that list are here given, in the hope
that it will help others in the selection of choice perennials for their gardens. One
correction should be made in the list published last year. The plant at the Experi- .
mental Farm which was supposed to be Campanula Grossekii is not thav species. The
true Grossekit does not deserve a place in the list of 100 of the best varieties.

dethionema  coridifolia.—Mount Lebanon Candytuft (Orient) : This is a charming
little plant ubout six inches in height. It begins to bloom in the third week of May,
and stays in tlower from four to six weeks. Flowers, small, bright pinkish lilac, borne
profusely in heads. Leaves, narrow and glaucous.

djuga genevensis.—Geneva Bugle (Switzerland): Height, four to six inches.
Begins to bloom in the last week of May. The flowers of this pretty dwarf perennial
are bright blue, and being a profuse bloomer it presents, when in full bloom, a very
attractive appearance.

dsclepias incarnata.— Flesh-coloured Milkweed (Canada): Height, three to four
feet. In bloom, July and August. Flowers, bright purplish red. This fine native
wild flower accommodates itself well to the perennial border, and in large collections it
should not be omitted.

Helenium grandicephalum striatum.—Large Striped Sneezewort. United States.
Height, 3 to 4 feet. In bloom August, September and part of October. Flowers, deep
yellow, streaked with brown. This is a very striking and unique looking plant, blooming
over a Jong period.

Campanula latifolia macrantha.—Large Flowered Bell-flower (Europe). Height, 3
to 4 feet. In bloom first week of July. Flowers, large, deep blue, borne on a long
spike. A very handsome variety.

Echinacea purpurea.-—Purple Cone Flower (United States). Height, 2 to 3 feet.
In bloom August and September. Flowers, large, deep reddish-purple, borne singly on
long stems. A very fine antumn flower.

Epimedium pinnatum (sulfurum).—Yellow Flowered Barrenwort (Persia). Height,
8 to 12 inches. In bloom second week in May. Flowers, bright yellow, borne in a
loose panicle. This species and Z. rubrum make a charming contrast when planted
together. It is one of the most dainty early flowering perennials yet tested.
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CGroup of Arbor-vitae in the Arboretum at the Central Experimental Favm, Ottawa, Ontario.

Group of Pines and Spruces in the Arboretun: at the Central Experimental Farm, Ottawa, Ontario.
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Heliopsis pitcheriana. —Pitcher’s Ox-eye (United States). Height, 3 to 4
feet. Blooms during July, August and September. Flowers, large, deep yellow and
very abundant. This is a tine late summer and autumn tlowering perennial ; its time of
bloom covering a long period.

Iris aurea.—Golden Iris: (Himalayas). Height, 3 to 4 feet. In bloom during the
first week of July. Flowers, large, deep yellow. One of the most beautiful of all irises.
Its lovely colour, stately appearance, and its lateness in blooming make it very desi-

rable.

Iris pallida.-—Pale Iris.  (South Europe). Height, 2 feet. In bloon, first week
of June. Flowers, lilac purple and bright purple. This is a very delicately tinted iris,
of which there are some fine varieties.

Polemonium humile pulchellum.—Pretty Dwart Jacob’s Ladder. (Canada, United
States. Height, 6 inches. In bloom second week of May. A very pretty free blooming
perennial with violet-blue flowers and small, narrow leaves.

Phlox ovata.—Ovate-leaved Phlox. (United States). Height, 12 to 18 inches. In
bloom first week of June. Flowers, rich pink. One of the best coloured phloxes tested.
It continues in bloom most of the summer, and is very showy.

Trollius Ledebourii.—Ledebour’s Globe Flower, (Siberia). Height, 12 to 18 inches.
Flowers, large, orange-yellow. This species has deeper coloured flowers than most of the
other sorts, and on this account is highly recommended.
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REPORT OF THE CHEMIST.

(Fraxx T. Suvrr, M.A,, FI1.C, F.CS.)

Dr. WM. SAUNDERS,
Director, Dominion Experimental Farms,
Ottawa.

Otrawa, 1st December, 1898.

Sikr,—1 have the honour to submit herewith the twelfth annual report of the
Chemical Division of the Experimental Fars.

The various branches of work reported on by this Division in previous years have
again received attention. As far as was practicable, original investigation and chemical
work in connection with experiments on the farms have taken priority, but the large
amount of work of an urgent nature that has come in from farmers during the past year
has obliged us to relinquish, or at least to leave unfinished for the time, much interest-
ing research work that we had undertaken and hoped now to be in a position to reporv
upon. Every year sees an increase in the number of requests for examination of
soils, cattle foods and many other matters pertaining to agriculture. The correspondence
yearly makes greater demands upon our time. In consequence of all this there is now
a considerable number of sumples awaiting examination and analysis. It is our hope to
attend to these as opportunity permits. Those who have thus sent samples to the
laboratory and have not yet received any report, may rest assured that press of work
alone has prevented us from making the desired analysis. All samples are duly recorded
in a register as received, and are taken in hand, as time allows, in the same order.

All research and analytical work, whether in connection with our experiments or
with samples submitted by farmers, is uandertaken with the hope of furnishing results
of importance and practical value to Canadian agriculture. This object has been kept
well in view during the past year, and we feel assured that the information presented
in this report, as well as that given by correspondence, will be found of service by
farmers in general and those engaged in one or other of the special branches of Canadian
husbandry.

The present report may be briefly summarized as follows :—

The Preservation of Manure.-—The results of an extensive investigation on this
important subject show (1) the relative value, weight for weight, of fresh and rotted
manure, (2) the losses that occur during the rotting of ¢ protected” and *exposed”
manure, (3) the effect of rotting on the availability of the plant food contained in
manure aund (4) the effect of adding ground gypsum to fermenting wanure. The data
and the conclusions drawn from this investigation will undoubtedly prove interesting
and valuable to our readers.

Inoculation with nitragin for the growth of lequmes.—This work, commenced in
1897, has during the past seasun been continued. Though the results are not, perhaps,
on the whole, so encouraging as those recorded in last year’s report, they nevertheless
point to the efficacy of this new agent in promoting the growth of clover and other
members of the legume family. Further experiments, tried in various parts of the
country, will be needed before we can definitely say whether nitragin can be used
economically in the field.
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Forage Plants, Fodders and Feed Stufls.—Grouped under this heading are to be
found vesults obtained on the following :—

1. The native prairie hays as grown in Manitoba and the North-west Territories.
The composition of hays produced on lowlands (principally sedges) as compared with
that of uplands, and their relative feeding value considered.

2. The compusition of timothy and brome grass hay as grown at Ottawa. Since
brome grass of late years has attracted so much attention, both in Ontario and the
North-west, the results of these analyses will undoubtedly be of wide interest.

3. Soja beans as a forage crop for the silo. This is practically a new tield crop and
has been 1ecommended for ensiling with Indian corn to supply nitrogenous matter and
thus make the ensilage nearer a ‘““balanced ” ration. Analyses are given depicting the
composition of the beans grown under different methods of seeding and culture.

4. Oat feed, oat dust, etc., are by-products in the manufacture of oat meal. They
have been largely sold of late to dairymen. Our examination of several samples
furnishes information as to their nature and feeding value.

5. Molasses rvefuse from the sugar refinery. This also, in certain parts of
Canada has appeared upon the market as a feeding stuft. The analyses made in the
farm laboratories clearly define its character and value as a cattle food.

6. Cocoa shells. This is a waste product from the cocoa and chacolate factory and
a hivzhly nitrogenous material that may prove of value, locally, as part of the concen-
trated or meal portion of the ration.

7. Sugar-beets as grown in British Columbia.

Flours.—This work includes a careful analysis and a critical study of the results
of representative samples of Canadian and Hungarian flours.

Soils.—Some of the more important soil examinations made during the past year
are here reported on, and suggestions (which will prove of value to others having
similar soils) for their treatment and improvement have been added.

Lertilizers. —We present data on several samples of swamp muck recently analysed
in the laboratories and also furnish information respecting “ Thomas or Basic slag ” and
“South Carolina Rock,” two phosphatic fertilizers now largely advertised in Canada.

Well-waters from jarm homesteads.—More than one hundred samples have been
received for examination during the twelve months ending 30th November, 1898. Of
these seventy-five have been submitted to analysis. In connection with the results of
these, certain information has been given on the important subject of the farmer’s
water supply, which we trust will prove of practical value and lead to greater care being
taken in preventing pollution of the farm well.

Tt should be distinctly understood that samples from farm howmesteads only can be
examined. The printed instructions issued by the Farm should be obtained before
sending a water for analysis, since the probability is that otherwise a mistake will be
made respecting the quantity required or in the matter of collection and shipment.

In connection with the work ot this Division the results of which cannot of necessity
appear in the report, we have to speak as follows :—

Correspondence.—From November 30th, 1897, to December 1st, 1898, 1,298 letters
were receivel and 1,904 letters were despatched. Since the greater number of letters
received contain requests for information on soils, fertilizers, cattle foods, etc., it is
scarcely necessary to add that a considerable portion of my time is taken up with this
branch of our work.

Tuberculin.—By direction of the Departinent of Agriculture we have prepared and
forwarded to veterinary surgeons throughout the Dominion 595,320 minims or 9,922
doses of diluted tuberculin during the twelve months ending November 30th, 1898.
This is practically three times the quantity sent out in 1897. This work has consumed
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much time and has now assumed such large proportions that it becomes necessary in the
near future to provide special assistance to carry it on, or the purely chemical work of
the division must suffer.

Samples received for analysis.—The appended schedule denotes the number and
nature of the samples received at the farm’s laboratory since our last report.

SampLEs received from Farmers for Examination and Report, November 30, 1897, to
December 1st, 1898,

s w3 by 2
2 %E . |k £
B2 £ o R 3
- i€ £ £ f %% %
5 = 30 0F % 5%
= s A c =2 \ 7 7
_.W_E -
Soils . e 5o 3 5 9. 6 S -
Mucks, mud and marls. ... .. o 1 .. 1 9 3 10 10 16 Bll] i 2
Manures and fertilizers. . ........... ‘ 7 1 .. 2 | 2 2 71 2 23 9
Forage plants aud fodders. ... ..... 17 10 5 16 °.... 2 11 21 63 2
Well waters . ....... ....... ... P2 5 8! 6l 21 2 1 1107
Miscellaneous, including dairy pro- : ‘
ducts, fungicides and msecticides.. | 2 6! 3 8 6 . 3 Hioo33 12

| ‘
C34 92 o200 11 41 2 38 1 2 ¢ 307 103
| ; . . I i

i

As shown above, many of these, for want of opportunity, still await examination.
All the waters and samples of a perishable nature have, however, been reported on;
the remaining samples, the analysis of which has been necessarily postponed, have been
prepared and bottled, so that they can be examined as soon as time permits.

Mineral specimens.—We would again call attention to the fact that it does not
come within our province to examine and report upon mineral specimens.

The Assistant Chemist.—In April last, Mr. H. S. Marsh, who had been with us
since November, 1894, resigned the post of assistant chemist. The vacancy was tilled
by the appointment of Mr. A. T. Charron, who entered upon his duties July 1st.

Mr. Charron, who is a graduate of Ottawa University, passed some years ago the
Departmental examination qualifying him for the post of Public Analyst in the Dominion,
since which time he has had considerable experience in analytial work, both in Ottawa
and Montreal. Tt is with the greatest pleasure that I can bear testimony to Mr Char-
ron’s ability and skill as a chemist. He has shown himself a careful and assiduous
worker and the lively and intelligent interest he has evinced in the work of the Division
has rendered his services of great value. My thanks are due to him for many of the
“data presented in this report.

T have the honour to be, sir,
Your obedient servant,

FRANK T. SHUTT,

Chemist, Dominion Experimental Farms.
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THE PRESERVATION OF BARN-YARD MANURE.

Further investigations into the losses that occur in the rotting of barn-yard manure
under different systems of preservation were commenced two years ago.* The analytical
work in connection with these experiments was not completed till the early part of the
present year, and consequently this is the first opportunity of presenting the results in
detail to the farmers of Canada.

THE ROTTING OF MANURE: ‘“ PROTECTED ’ AND ‘° EXPOSED.”

Series 1 : This experiment consisted in taking two lots of fresh manure, equal in
weight and alike in composition, and placing one in a closed shed, the other in an open
wooden bin with a practically water-tight floor, both lots being weighed and analysed
month by month for the period of a year.

The objects of this investigation, stated briefly, were to ascertain, under the
“exposed” and “protected” conditions just described, (1) the losses in plant food
(nitrogen, phosphoric acid and potash) that may occur, (2) the changes, as regards
availability of the nitrogen, phosphoric acid and potash, that may result, (3) the relative
values, weight for weight, of fresh and rotted manures and also of the latter at certain
times throughout the fermentation period.

In April, 1896, horse and cow manures, produced at the Experimental Farm,
Ottawa, and consisting of the solid and liquid excreta and the litter used in bedding
these animals, were taken in equal proportions by weight and thoroughly wixed. Four
tons of this resulting manure were placed in a small wooden building which was
weather-proof, and a similar amount—four tons—was placed in an open bin constructed
with double flooring and sides. The manure, both in the building and in the bin
(designated in this report as “protected” and “exposed”, respectively) was kept as
compact as practicable throughout the experiment, care being taken after each weighing
and sampling, to render the manure as close and dense as might be possible by tramping
and pounding.

As already stated, samples of each of the manures were taken monthly, the total
weights at these periods being also ascertained. The initial and subsequent samplings
were done carefully and with thoroughness, and all precautions taken to obtain for
analysis representative portions.

Notes on the appearance of the manures were made monthly at the times when the
samples were taken. These serve to indicate the degree to which fermentation or decom-
position had advanced, at the several periotls ; in other words, the condition or character
of the manures as fermentation proceeded.

The analysis consisted in determining (1) moisture, (2) organic or vegetable
matter, (3) ash or mineral constituents, (4) total nitrogen, (5) nitrogen present as
ammonia and in nitrates and nitrites, (6) total phosphoric acid, (7) available phos-
phoric acid, (8) total potash, (9) available potash. The amountsof “ total * phosphoric
acid and potash obtained were those dissolved out of the manure by hot strong hydro-
chloric acid (sp. gr. 1'115) at the temperature of boiling water ; the amounts of these
constituents designated as “avuilable ” were obtained by treatment with dilute citric
acid (1 per cent) in the cold. We may suppose that the nitrogen present as ammonia,
nitrates and nitrites, and the phosphoric acid and potash soluble in dilute citric acid, to
be more or less immediately available to plants. The value of these estimations as a
means of tracing the conversion of the plant food into assimilable forms will, therefore,
be apparent.t

* The results of previous experiments in the preservation of barn-yard manure are published in the
Report of the Experimental Farms for 1895 and 1896.
1Dr. Bernard Dyer, in 1894, showed that the sap and exudations of rootlets had a solvent action
approximately equivalent to that of 1 per cent citric acid solution, and this was therefore the solvent used
in the determination of the amounts of ‘‘available ”lferetilizing constituents present.
2
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The composition of the fresh manure experimented with, as revealed by the initial
analysis, was as follows :—

Per cent.
Water. . .. i e Cee.. .. . 6861
Organic matter... ... e e e e 2423
Ash or mineral constituents, ... ... ... ... oLl 7°16

Total nitrogen.. .... ..... ... .. ... . .. L.ooiee. .. 601
Nitrogen, as ammonia, nitrates and nitrites. ... ......... ... .. 083
Total phosphoric acid... ...... ... .. L.

Available phosphorie acid o
Potash ............ ...... .. .. 76
Available potash. ..... .

It will be instructive in passing to compare this manure with that ordinarily
produced throughout the country. As regards nitrogen, it is considerably richer than
that usually met with, chiefly due no doubt to the fact that greater care is exercised on
the Experimental Farm than on the majority of farms in retaining and preserving the
liquid portion, and, secondarily, to the liberal diet fed on the Experimental Farm. The
manure experimented with is also much ahove the average in phosphoric acid and
potash. These facts are set forth in the following table :—

COMPOSITION OF FRESH MANURE.

P .1 Average obtain-
Constituents. E\pl?‘l;:::?lltdl ed from other
. samples.

] Lbs. per Ton. . Lbs. per Ton.
i

NISTOREN . ..\ o vtiiiiiaiis ceee e 12°0 78
Phosphoricacid.. ... il \ 62 31
Potash ... oo e 15 2 90

THE AVAILABILITY OF THE PLANT FOOD IN FRESH MANURE.

The data on this point are of great interest; a consideration of the foregoing
analysis allows us to draw the following important conclusions,

Of the total nitrogen present, 13-8 per cent was as ammonia or in the oxidized
form of nitrates or nitrites—compounds of nitrogen that may be utilized more or
less directly by the growing plant. In manure that is absolutely fresh, that is, just
produced, there is no ammonia and no nitrogen in the form of nitrites and nitrates.
The manure which in these experiments we designate as fresh had been accumulating
about ten days before the experiment began, and consequently the first stages.of fermen-
tation had set in. As a result of this fermentation, these assimilable compounds of
nitrogen (representing 138 per cent of the total nitrogen) had been formed. QCalcu-
lated per ton of manure, we have, then, 12 lbs. of total nitrogen, about one and a half
pounds of which is immediately assimilable.

Of the total phosphoric acid, 613 per cent may be regarded as available. The
amount of this element per ton of manure is 6:2 pounds, of which 3-8 pounds is available.

Of the total potash present, no less than 89-5.per cent is soluble. The manure
contained 152 pounds per ton, of which 136 pounds were, we may suppose, immediately
assimilable.

Notg. —The fact that approximately 60 per cent of the phosphoric acid and 90 per cent of the potas‘h
in, comparatively speaking, fresh ianure are assimilable by crops, is one worthy of remark. In arriving
at this we have necessarily assumed Dr. Bernard Dyer’s conclusion, already referred to, as correct.
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THE CONDITION OF THE PROTECTED AND EXPOSED MANURES AT VARIOUS PERIODS
THROUGHOUT THE EXPERIMENT.

The following notes were made when the manures were weighed and samples taken
for analysis, monthly, for the period of a year. Both manures rapidly decreased in weight
during the first three months, but more especially during the first month of fermentation.
From the third month on there was, under the conditions of the experiment, but little
decrease in weight of the “Protected” manure, and in the case of the “ Exposed”
manure the fluctuations in weight after the third month, were principally due to rainfall
and evaporation. The total weights of the manures at the periods mentioned are
recorded in the first column of table II.

At the enrd of one month.—Protected manure : quite hot and steaming ; consider-
ably “shorter ” than at beginning of experiment, but not fully rotted ; mould showing
in upper six inches of manure.

Exposed manure : not so “short ” as protected manure, straw being longer ; mould
more apparent than in protected manure and showing more or less all through the mass.

At the end of two months.—Protected manure : slightly warm in lower layers ; some-
what ¢ shorter ”, drier and more mouldy than in month previous.

Exposed manure: not quite so dry or so mouldy as protected manure ; fairly
rotted. (Vide foot note.)

At the end of three months : Protected manure; well rotted, short and mouldy ;
very dry all through. Exposed manure : thoroughly rotted ; appears to be in excellent
condition ; short and quite damp, owing to heavy rains during the previous month.

From this period on, no great differences were to be noticed, though notes taken at
the samplings and weighings show that both manures became gradually more homo-
geneous. For all practical purposes, however, three months, under the conditions of
this investigation, were quite sufficient to thoroughly rot the manures, and judging
from appearances no benefit was to be derived from fermenting for a longer period. The
exposed manure necessarily varied in wetness, according to the rainfall of the pre-
ceding month ; the protected manure became more and more dry and crumbly.  Since
the losses of rotted manure by leaching are greater than those of fresh manure, the
folly of fermenting manure in exposed piles throughout the greater part of the year, as
is the custom with some, becomnes apparent.

COMPOSITION OF FRESH AND ROTTED MANURES : PROTECTED AND EXPOSED.

Data representing the percentage composition of the manures taken at twelve
stages throughout the experiment are presented in table 1. Those of the original
manure have already been discussed. We may now consider the composition of the
manures and the changes that occur in the condition of the elements of plant food,
as rotting proceeds. The losses that necessarily ensue will be spoken of when explaining
the results set forth in tables IV and V.

Note.—The analytical data for the manure samples of this date are, unfortunately, incomplete, the
tire that vecurred in the laboratories destroying the samples and many of the results, as the work was in
Progress.
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TABLE I

PErceNTAGE CoMposiTiON oF FrEsuH AND RoTTED MANURES, PROTECTED AND EXPoSED.

NITROGEN. P v POTASH.
Mineral T 3
MANURE. : Total. | Avail- | Total. | Avail-
(Horse and cow manure! Water. %f}:’;;c M?)t‘t,er As Am-| — able. — able. .
in equal parts.) 4 ‘| Ash monia |(Soluble —  {(Soluble —
* | Total. |Nitrates; in l{Soluble in  |(Soluble
and | hydro- in 1 p.c.| hydro- |in 1 p.c.
i Nitrites | chloric | ecitric | chloric | citric
! acid). | acid.) | acid.) | acid.)
Protected. !
1896 — A pril 29th, fresh ..| 6861 | 24-23 7°16 601 083 -81 19 76 ‘68
May 29th......... 61°04 2890 | 10°06 836 094 | 48 ‘43 126 1'12
June 29th ........ 5852 | 27°52 | 13:96 |........ L S O U P R
July 29th. ....... 51°33 | 29°51 1916 | 1-33 053 ! ‘83 67 2°19 2:06
August 29th...... 49°24 | 3163 19°13| 1-48 061 |‘ 97 63 229 2:00
September 29th...| 4839 | 32°19 19-42 1-51 ‘099 ¢ 102 74 2:41 219
QOctober 29th. . .... 42°90 | 34-43 ) 22°67 | 170 107 E 1°12 "81 2°53 2:22
November 29th ...| 43'44 | 3312 | 2244 163 ‘087 1 1'04 78 267 2°43
December 29th ....| 43°04 | 34°15 | 22'81 | 1'71 108 1°13 ‘86 2:75 267
1897—January 29th . .... 42°90 | 34'14 ] 22°96 164 030 1°13 97 271 253
February 28th....! 41°25 | 35-02 | 23783 | 177 154 117 ‘85 2°89 260
March 20th....... 42°89 | 34'95 | 22'16 174 ‘120 1°08 '82 2°75 2°44
April 29th........ 41°71 3542 | 2287 172 120 1-08 86 276 252
Exposed.
|
1896—A pril 29th, fresh..! 6861 | 24°23 7°16 601 083 ‘31 19 76 ‘68
May 29th......... s 6469 | 21'381{ 13931 703! 025 -39 ‘24 “80 -80
June 29th ........ | 60°96 [ 2388 | 1516 |........ 052 Lo
July 29th......... | 627701 2027 | 17°03 - 869 035 "58 -39 123 1°16
Angust 29th...... i 6318 | 18°37 18-45 ‘776 029 51 37 120 1'10
September 29th...| 67°23 | 1649 16-28 ‘786 1040 57 31 119 ‘97
October 29th ... ... 6690 | 15°71 17-39 ‘803 1038 54 36| 107 102
November 29th....| 6925 15°88 | 1487 730 ‘036 48 39 ' 105 ‘01
December 29th....| 70°14 | 1507 | 14'79 715 027 52 34 90 79
1897—January 29th..... 6921 1546 [ 15°33 ‘701 1038 51 41 l 97 “92
February 29th....| 68°98 | 15°08 15°94 T 1042 ‘53 36 i 103 ‘91
March 29th....... 70°45 | 1474 14°81 ‘746 *033 ‘49 361 108 ‘96
April 20th ....... 6655 | 1582 | 17°63 %02 1032 | 56 43 | *96 ‘Y2
NITROGEN.

Protected manure. —At the end of one month the percentage of nitrogen was 836,
as against ‘€01 in the fresh manure; in other words, weight for weight, the rotted
manure contained one-third more nitrogen than the fresh manure. At the end of three
months the nitrogen in the rotted manure was, weight for weight of the manures,
slightly more than double that in the original. At the close of the experiment, the
nitrogen in the rotted manure was, for equal weights of the manures, somewhat more
than two and a half times that in the original fresh manure.

The immediately assimilable nitrogen represented by ammonia, nitrates and
nitrites, somewhat contrary to expectation, did not increase in the same ratio or in the
regular way, as did the total nitrogen, just discussed. Indeed, our results show not
only great fluctuations, but frequently that there was a less percentage of nitrogen in
these forms as rotting proceeded, than was present in the original manure.

Exposed manure.—As with the protected manure, the percentage of nitrogen
increases, so that the fermented manure, weight for weight, is richer in this constituent
than the original fresh manure. The ratio of increase is, however, very much less, in
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part due to the fact that the exposed manure contained more water than that pro-
tected, but in part due to a greater loss of nitrogen. At the end of one month the
manure contained, weight for weight, one-sixth meore nitrogen ; at the end of three
months, one-third more nitrogen than the original. At the close of the experiment
this Jatter proportion had not materially changed.

In available nitrogen, the amount, though fluctuating, is seldom as large as that
in the protected manure. Approximately, the exposed sample contains but one-third
to one-fourth that in the protected.

ORGANIC MATTER.

Though not a direct form of plant food, organic matter, as is made clear in Bulletin
No. 31 of the Farm series, is a most important and valuable constituent of manure. It
is desirable, therefore, that the percentages contained in manures rotted under different
conditions should be known.

Protected Manure.—Throughout the experiment the percentage of organic matter
steadily increased, and at the expiration of the twelve months, was half as inuch more as
it was at the outset. The original fresh manure contained 2423 per cent, the manure
one year old contained 35-42 per cent.

Exposed Manure.—The percentage of organic matter in the exposed manure steadily
decreased, so that at the end of the investigation is was but slightly more than one-
half of the percentage contained in the fresh manure. The figures are 24-23 per cent
in the fresh and 15-82 per cent in the manure one year old.

PHOSPHORIC ACID.

Protected Manure.—Speaking in round numbers, the phosphoric acid increased in
percentage fourfold during the year's rotting; stated otherwise, weight for weight,
the rotted manure contains four times as much phosphoric acid as the original.

For every 100 pounds of phosphoric acid present there were 61 pounds available
in the fresh manure and 80 pounds so available in the rotted manure at the end of the
experiment.

Exposed Manure.—Manure rotted under the exposed condition possessed about
double the amount of the phosphoric acid contained in the fresh manure,

1ts available phosphoric acid was just half that of the rotted “ protected ” manure ;
thus, the “protected ” manure contained 1-08 per cent of phosphoric acid at the close of
the investigation, the “exposed ” contained but ‘56 per cent.

POTASH.

Protected Manure,—1In the fresh manure, about 90 per cent of this fertilizing con-
stituent may be considered as assimilable. During rotting the total potash increased
from -76 per cent to 276 per cent, and the available from -68 per cent to 2:52 per cent.
According to the results obtained in this investigation, fermentation has practically no
effect on the availability of the potash compound.

Ezxposed Manure.—The potash in this manure has increased from ‘76 per cent to
1:23 per cent at the end of three months, but at the expiration of twelve months this
was found to be reduced to ‘96 per cent. This shows an increase only of about one-
third, comparing the first and last samples of manure, weight for weight,.

Similarly the amount of available potash was approximately only one-third greater
at the end than at the beginning of the experiment, the figures being ‘68 per cent and
92 per cent respectively. As in the case of the “total” pctash, the percentage of
“available” was somewhat greater at the end of three months than at the expiration
of twelve months.

The foregoing remarks only outline the composition of these manures and the
changes that occurred as rotting proceeded, but they will be suflicient to guide the reader
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in the study of the data presented in table I. These results will well repay careful
perusal, since they make clear the value, weight for weight, of manures rotted under
these two conditions of protection and exposure. (Vide foot note).

It should be borne constantly in mind, that in the study of the facts revealed by
table I., we are not considering the losses in plant food that have followed fermentation.
‘We are simply comparing the percentage composition of manures rotted under different
systems ; that is, comparing their values, weight for weight. The losses that have
ensued under the two systems of rotting will be treated of subsequently.

Since many may be able to more clearly comprehend the facts set forth in table I.,
if presented in pounds per ton, and a pecuniary value assigned, the following table has
been constructed. Nitrogen has been valued at 12¢. per pound, phosphoric acid at 5}c.
per pound, and potash at 5}c. per pound, the average price as paid for these elements of
fertility in commercial fertilizers. No regard, in these valuations, has been paid to
the proportions of the phosphoric acid and potash classed in the table as assimilable,
though, of course, we must suppose the available phosphoric acid, for instance, to be of
greater agricultural worth than that not so immediately assimilable :—

TABLE II.

Pounps AND VALUE PER ToN oF CuIEF FERTILIZING CONSTITUENTS IN PROTECTED
AND ExPoseD MANURE AT THE DIFFERENT PERIODS DURING ROTTING.

ProsphORIC -
o 5 | AQiD. i PorasH.
& -
8 b= |
2 ]
MANURE. = s g l < 3
(Horse and cow manure in equal parts.) ) —'E-g g '.§ Sd Value,
=} o — — ] f]
& | 5| 2 | S F| 8| %
B = > > 5 >
S = Al el e\ A
Protected. [ $ cts.
1896—April, 29, Fresh........... ...... .. L] 4851 1431120 ‘{ 621 381152136 2 61
May29 . .. . ... ....eeeooeee weo..| BT8 ) 2011 16°7 96 86252224 390
June 2. .. ....... . 560 | 279 R P N P P .
July 29 . 690 | 383 1266166134 | 438 | 41°2 6 47
August 29 633 | 3831296 ‘ 194 | 126 | 45°8 { 40°0 7 09
Septcxnber29 644 388 | 30°2 \ 204 | 14°8 | 48°2 | 43'8 7 34
October 29... ....covvrvins coivn onn | 689 | 453 | 34'0 | 22°4 i 16°2 | 50°6 | 444 8 04
Noyember29......... .covieiiiin.. | 662 | 449 1 32°6 1208 1 15°6 | 53°4 | 48°6 7 94
December 29.... .. . ...l ; 683 456 ) 342 226 117°2 ) 55°0 | 51°4 8 32
1897—TJanuary 29 .. .. ... oeeiii i 683 | 459 | 32°8 ' 22°6 1194 | 54°2 | 50°6 811
February29 ............ R L 700 | 474 { 354 l 23°4 1170 | 57°8 | 52°0 8 66
March24..... e e e e 699 | 444 | 34'8 . 21°6 | 16°4 | 55°0 | 488 8 34
April 29 ... oo o ol 708 | 457 | 34°4 | 21'6 | 17°2 | 55°2 | 50°4 8 30
Exposed. !
1896--April 29 Fresh ... ..... ...... ... 485 | 1431120, 62| 3.81152| 136 2 61
May29 ..... .... e e e e 428 | 2791 14'1| 7'8! 481160160 2 98
June 29 .. .. 478 303 |. . P e T P D
July 20 oo 405 ' 340 1 174 | 11°6 | 7'8 | 246 | 23°2 405
August 20 ... 0L L] 867 | 369 155|102 74 | 240 | 92270 372
September, 20, ... ..o L 340 | 326 - 167 11°4 | 62} 238|194 379
October 29 ....... .. ... el \ 314 348 16°1 108 | 72| 21'4| 204 3 68
November29 ... .......... ... ..... 317 | 297 '146| 96| 781210182 341
December29.. ..............o Lo 301 | 296143 ) 104 ) 68| 180 158 3 26
1897-—January 20, ... e e e e 309 307 1401102 82194184 329
February 29..... ......... .. ... 3021 319 11551106 | 7°2(206| 182 3 55
March 29,....... ..... N s 2950 296 149 98| 72216 19°2 349
April29.............. e e | 352 352 l 16°0 | 11°2 | 86 192|184 357

—_—

Nore.—It is important here to point out that even the ‘‘exposed ” manure of this investigation, was
rotted under conditions much more favourable than those usnally and ordinarily existing on the average
faam, We therefore feel justified in saying that greater losses of plant food occur in rotting manure gene.
rally throughout Canada, than are indicated by the results of this investigation ; in other words, the
averagejrotted manures of Canadian farms is much poorer in plant food than the “exposed ” manure of
our experiment.
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In the foregoing tables (I. and II.), the composition of the manures is represented
as they were at the end of each month throughout the experiment. In the case of the
‘“exposed ” manure, especially, the percentage of water present necessarily varied from
month to menth. This fact in part accounts for certain apparent discrepancies in the
results. Thus, one ton of the exposed manure is said to contain on 29th January, 309 lbs.
of organic matter, whereas, for the month previous, and that following, the amounts
are stated at 301 and 302 pounds, respectively. These fluctuations, as already remarked,
are caused largely by the varying water content, but it is only right to add, not wholly
so. The difficulty in obtaining a thoroughly representative sample for analysis from such
large masses of wet material, consisting of dung, litter, &c., is very great. There are
also the necessary errors of weighing the manures and of analysis. The weighings of
the manures, the sampling and the analysis were, however, all done with the greatest
care, and, indeed, the general agreement of the data prove that such has been the case.
These remarks necessarily apply also to tables III. and IV.

In order to trace more clearly the effect of rotting these manures under the different
systems employed, we may eliminate by calculation the water, which we have observed
varied from month to month, and compare the amounts of the chief fertilizing elements
present as if the manures were in a water-free condition, Table III., series I., contains
such data.

TABLE IIL

CowmposiTioN of DrRY MATTER i.e., WATER-FREE MANURE.

[ e S e
i 2 ‘ |

A ! p .
f i NITROGEN. : P H?&’,&? RIC i PorasH.
5 i :
. I H $m T e e e e e —_—
MANURE. RN FEEE TN ET
° ] !':: 2 Eim Il B | ELTB <
(Horse and cow manure in equal 2 = | EF 1 Egg l=sg  Eo8 | Beg
parts.) - - I Ezf l#E=E 278 @hz =78
E g < | REE|STE I Zig 2TE 212
g | 2 V2232 B85 |52 138
5 S = iééﬂlg.-o!<:o &~ é:o
| } i
! !
Protected. per cent. | per cent. |per cent. per cent.{percent.lpercent. per cent. per cent.
1896— A pril 29th, original, fresh..| 772 22°8 19 26 | ‘9 6 24 2:1
May 29th.......... Veneieen 742 258 21 24 0 12 11 32 29
June20th....... ........ 664 336 | ....... B O O R S
July 20th....... ......... 607 | 393 2:7 ‘11 | 17 13 45 7 42
August 20th. .............. 604 396 28 ‘120 19 12 45 40
September 29th............ 60" 4 39°6 2'9 ‘19 20 14 46 42
October 29th............. 60°0 400 30 20 209 14 43 38
November 29th.......... ..l 596 40° 4 29 ‘16, 19 14 48 43
December 29th... ........ 600 400 30 ‘19 1 20 15 18 45
1897—January 28th. . . sl 6000 400 2:9 e L2090 16 47 44
February 28th. ........... 596 | 404 30 26 | 20 14 49 44
March 28th .. ........... 61°2 388 30 21 0 19 14 4'8 43
April 28th ... ............ 60°8 392 29 20 l 18 15 47 43
Eaxposed. ‘ !
1896— A pril 28th, original, fresh..| 772 228 19 26 9 6 24 | 21
May 29th................. 60°6 39-4 20 07 4 11 7 23 | 23
June29th......... .. ..... 610 390 (... .... 13 L | D [
July 29th...... ..... ..., 541 459 2:3 09 1 15 1 10 33 31
August 29th. .............. 19-9 501 24 09 1 16 101 37 34
September 29th ....... ... 50°0 | 50°0 24 121 17 1 10 37 29
Qctober 29th........... .. 475 525 2°4 ‘11 : 16 11 32 30
November 29th........... 486 514 2:4 ‘12 16 ¢+ 1'3 33 30
December 20th........ .... 48°2 51'8 2:4 09 17 ¢ 11 30 26
1897—January 29¢h.. ... ...... 500 500 23 ‘12 17 , 13 32 30
February 28th. ...... ..... 496 51-4 25 ‘13 17 1 12 33 30
March 29th..... e 499 501 2'5 ‘11 17 'i 12 36 ¢ 32
Apri}29th ................ 502 498 2:4 ‘08 16 1 12 28 ! 26
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Without discussing at any length these data, we may point out that it is apparent
that very little, if any, advantage is to be obtained from rotting manure for a longer
period than three months, even under the best conditions. The chief fermentation
changes, which render more available the manurial constituents and * break-down” the
organic matter, have by this time accomplished their work. The manure rotted under
exposure continues to get poorer and poorer, especially in organic matter and potash.
The protected manure remains practically constant in composition after the third month.
The greatest changes due to fermentation (not to leaching) are seen to t ke place during
the first month of rotting.

THE LOSSES THAT OCCUR IN ROTTING ‘ EXPOSED” AND “ PROTECTED ’ MANURE.

By far the more important deductions of this investigation are those relating to
the losses that occur under the two systems of preservation used in this experiment,
and the effect of rotting upon the availability of the elements of fertility. Table IV.,
contains in the first column the weights of the manures at the several dates when the
samples were taken for analysis. The figures in the columns following have been
obtained by multiplying these weights by the percentages of the constituents found by
analysis at the dates indicated (see table I.). They consequently represent the amounts
of the fertilizing ingredients in the whole mass of the manures at these periods. The
last column gives the total value of the nitrogen, phosphoric acid and potash present.*

The importance of these data merits their careful consideration.

TABLE 1V.
AMOUNTS AND VALUES OF FERTILIZING CONSTITUENTS IN FRESH AND RorTED MANURES.

|

I | e | AEL

- I N o | PHOSPHORIC | Ta g

L3 ! NITROGEN. ’ Actp, | PorasH Egt

oz o | | _ =3}

MANCRE. ; < £ ‘ 42 i% o%‘? § IZemito “Jé-g

ha = ! = | = — P a e = =T A o e Ve

{Horse and cow manure in equal o S 3 ¢ j—z-c‘g vfffc ,é-c'g “9,9-72 Z z E

parts.) > f)’ ' E%fi;’*oé:gmhogﬁ";cg

= ‘= . |Eg8==ga-~o =238 02
—_ = - dEDi= 8§28~ BlEgf8—Ye .
3 & 2 | 2282 2E B2 EEE Bl
= & £ |ZAAERTLEEEST LET SERE
Protected. ! Lbs Lbs. Lbs. [ Lbs. | Lbs. - Lbs. ; Lbs. | Lbs. | % cts
1896— April 29th, original, fresh....... 8,000 | 1938°4 | 48°1 66 248 152 61'2 | 544 10 43
May 29th ... . ...... . .....0 5,006 | 1446°7 | 41°9 47243 .22°0 ;630|560 9 76
June 29¢h.. .0 UL LT 8d4eL | 949 T U 2h Lo .
July 29th, ...... ceee .. 29800 8794 13961 16247 2000 656°2; 614 9 63

August 29th . . ! 2,452 | 7755 136:3| 15 1 239|154 56°3 | 49°0 87
September 29th | 2,391 7696 | 361 2412441176 1 B7T°7T | 523 8 78
October 29th ........ . .. Seel 2,308 80279 | 39°6 1 25 26°1 | 18°9 . 590 | 51°8 9 36
November 20th.. . ........ | 2,298 1 7841|374 20230 17'9 | 613|558 9 11
December 29th ......... .... ©02,264 ¢ 7778 1385 | 24 254|194 | 61'9 | 57°9 9 35
1897—-January 29th. ... ....... ... | 2224 7593365 07 2511215 | 60°2 | 56°3 9 01
February 28th ..... .... ..... | 02,2081 773°0139°0| 34 ,2>8|18'8 618|574 9 43
March 20th............. .... { 2,207 771°3 13851 26 (238181607539 9 20
April 20th.......... ... . .. ; 2,185 | 7739 37°6| 26234187 603|550 9 05

Exposed. i

1896—April 29th, original, fresh. | 8,000 19384481 66248 152612544 1043
May20th ............... ... 5113 010931 | 359 1°3 199 122 | 40°9 | 40°9 7 59
June29th.. . ... .. 4124 9848 | . 21 .. S T
July 29¢h. . ...l 3,903  791°1 339} 13224 15°2 | 476 456°2 7 86
August 29th........ .. ... ... 3,568 6554 277 | 1°0 [ 182 1321428 139°2| 653
September 29th ... .... e e 4310 7100 {338 17 |24+5 133 ,51'3]|41'8 877
October 29th . .... . .. . ... 4,124 © 651'9 | 33°1 161222 i 14°8 | 441 | 42°0 7 56
November 20th.......... ... 4,194  666°0 | 30°6 | 15201163440 382 715
December 20th . ... ... . 14,097 0 617°4 | 29°3 1-1 1213 ' 139 | 38°0 | 32°4 673
1897 —January 29th. .. . ........... 4,189 6476 1293 161212 17°1 | 40°5 | 38°4 6 85
February 28th....... Ceeean 4,097 617°8 | 318 1'7121°6 { 14°7 | 41°'8 | 37°3 724
March 28th. .. .... ... .. 4,145 610°9 13009 | 13203 ,14'9 447 | 39'8 813
April 20th............... .. 3,838 0 607°2130°7]| 1'3121'5,1651368353 6 65

* Nork.—In calculating the pecuniary values we have not taken into consideration the amounts of
phosphoric acid and potash that are available, but simply calculated from the *totals ” of these consti-
tuents present. Were we to assign higher values to the former than to the latter, which we should be

quite justified in doing, the differences in value, in favour of the protected manure, would be much greater
than those stated in the table,
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Organic matter.—In the protected manure the total amount of organic matter was
reduced from 1,938 pounds to 774 pounds ; in the exposed manure, from 1,938 pounds
to 607 pounds.

Nitrogen.—The loss in nitrogen from the protected manure was 105 pounds; that
from the exposed manure, 174 pounds. This means that the former lost practically
one-fifth of its nitrogen, while the latter lost something more than one-third.

Phosphoric Acid.—In the protected manure there was virtually no loss of this cons-
tituent. Rotting had increased the amount of available phosphoric acid 3} Ibs.

In the exposed manure there was a loss of 33 lbs in total phosphoric acid, while of
the available phosphoric acid there was only 1 Ib. more at the end of the experiment than
at the beginning. ‘

Potash.—The total and available potash in the protected manure remained practi-
cally constant throughout. There was but little loss, if any.

In the exposed manure there was a loss of 24} Ibs. of potash (two-fifths of the
potash originally present), and the available potash was 21 lbs. less than in the fresh
manure.

From the facts represented in table IV, the following percentages of loss have been
“calculated.

TABLE V.

T.oss oF FERTILIZING CONSTITUENTS IN THE ROTTING OF MANURE.

At the end of \ At the end of ]’ At the end of At the end of
3 months. 6 months. 9 months. 12 months,
e 'LOSS Uf . _— — -
Fertilizing Constituents. Pro- Ex- Pro- | Ex- ; Pro- Ex- Pro- | Ex-
tected. | posed. - tected. | posed. | tected. | posed. | tected. | posed.
T | - i [ I
p.e. | pc | po | pc p.c. p.C. p.c. % D .
Loss of organic matter. .. ..... 55 60 | 58 65 . 60 67 60 T 69
| ;
w  nitrogem..... ...... ... 17 29 | 19 30 | 93 10 23 1)
w  phosphoricacid ......... None. 8 ’i None, 12 ; None. 16 4 (7. 16
woopotash....ooalol ! None. 2 3 29 3 31 3 36
I — i ‘- H - —_—
Loss in value per ton of orig-~ T ]
inal manure............. l 20 cts. | 64 cts. ; 27 cts. | 80 cts. ; 36 cts. | 90 cts. | 36 cts. 95 cts.

Value of fresh manure $2.61 per ton.

In concluding the discussion on the results obtained in this investigation, we may
sum up briefly as follows :—

1. That there is a greater loss of nitrogen and organic matter from the exposed
manure than from that protected. The former lost one third of its nitrogen, the latter
about one-fifth. Ten per cent more organic matter was destroyed in the exposed than in
the protected manure.

2. That there is practicaily noloss of potash and phosphoric acid from the protected
manure.

3. That the exposed rotting manure lost about one-sixth of its phosphoric acid and
somewhat more than one-third of its potash.

4. The chief changes, due to fermentation, take place within the first months of
rotting, and as far as this experiment goes there is no apparent benefit in rotting for a
longer period than three months.
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The benefits of rotting manure may be summarized as follows :—

The manure becomes disintegrated and of uniform character throughout, resulting
in easier and more uniform distribution in the field and allowing a more intimate mixing
with the soil ; the coarse litter is decomposed and its plant food thus made more avail-
able ; compounds are formed from the organic matter that more readily produce humus
within the soil : the availability of the nitogen of the solid portion of the manure is
increased ; the phosphates are made more assimilable ; there is less weight of manure
to haul tothe fields ; the larger number of weed seeds that may be present are destroyed.

We may again be permitted to call the attention of the reader to the fact—since it
is an important point—that the conditions under which manure is kept ordinarily in barn-
yards ar: such as would lead to a much greater loss of fertilizing constituents, both from
excessive fermentation and leaching, than resulted even from the “exposed ” manure of
this investigation.

THE PRESERVATION OF MANURE WITH GYPSUM.

This investigation was undertaken with the view of ascertaining the effect of
ground gypsum in retaining the nitrogen of fermenting manure in the pile. Three tons of
horse and cow manure, mixed in equal proportions, were allowed to ferment without the
addition of any preservative, and an equal weight of the same manure was mixed inti-
mately with ground gypsum or land plaster at the rate of 50 pounds per ton of manure.
Thes« lots were fermented at the same time in separate bins inside the small building
used in the previous experiment (see illustration). The manures were placed in the
building on 15th July, being then fresh, made as compact as possible and not stirred or
otherwise disturbed till the close of the experiment, 15th November, when they were
again weighed and san:ples taken for analysis. From time to time both lots of manures
were moistened. Both manures, therefore, were, with the exception of the presence of
gypsum in the one, rotted under the same conditions.

The results of our analysis of the fresh manure and the same manure rotted alone
and with gypsum after four months are preented in Table VI At *he time when the
final samples were taken, both manures appeared to be thoroughly rotted.

TABLE VI.

PrrceENrAGE CoMposiTION OF MANURES ROTTED WITH AND WITHOUT GYPSUM.
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|
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‘ s B £ zv $E5 85585823
2 lsl® 8 4 & < a4
o | T
i } :
July 15th, 1897, original, fresh .... ...... 70°43 24'51 5‘06i 515, 049 32| 21 1°15] 1°07
i ! i I
November 15, 1897, with Gypsum... . .... 71'77; 17°97: 10 26 '783i 057 53 46 137 1°29
. { | :
November 15th, 1897, without Gypsum....: 70°04 19°79, 917 -911] 067, ‘G4 47 1°64 1°64
: ‘ I i

As we noted in the previous investigation the rotted manures are richer in all the
essentials of plant food than the fresh manure, weight for weight.
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Calculating these data to a water-free basis, we obtain the figures given in Table
VTII. These permit a closer comparison of the composition of the manures and show the
same general result as regards the increase in the percentage of the elements of fer-
tility, as were noticed in the previous experiment.

By multiplying the percentages in Table VI. by the weight of the manures, the data
of Table VIII. are obtained. From these we may deduce the losses due to fermentation,
and also learn what action the ground gypsuin may have had in retaining or fixing the
nitrogen which may escape as ammonia, or more strictly speaking, carbonate of ammonia.

In considering the organic matter, it would appear that the presence of gypsum
had had a beneficial effect. From this experiment, it seems that gypsum retards to a
certain extent the destruction of this constituent.

With respect to nitrogen, however, no useful result is to be observed under the
conditions of this experiment from the use of gypsum. The amounts in the manure
rotted with and without plaster are practically the same.

Ground gypsum, undoubtedly, may be used to advantage in the stable. The nitro-
genous compound in the urine (urea), by the aid of certain micro-organisms, always pre-
sent in the air, is converted very quickly into carbonate of ammonia. This is volatile
and will escape if some suitable absorbent or fixer is not present. Gypsum is such a
fixer, converting the carbonate into sulphate of ammonia, which is not volatile.

From the results of the investigations under discussion, it might be inferred that
the greater part, at all events, of the nitrogen that escapes from fermenting manure is
in the free state, that is, as gaseous nitrogen. If the manures had not been kept con-
stantly moist, the results might have been different.

The practical conclusions from this part of this investigation are (1) that the
proper place to use gypsum is in the stable, where undoubtedly the greater waste of
nitrogen, as ammonia, frequently occurs, and (2) that when the manure heap is kept
compact and moist there is not any considerable escape of ammonia.

Fermentation, it will be seen (table VIII.)as in the former experiment, has increased
the availability of the phosphoric acid.

It is to be noticed that a considerable loss of potash has taken place in both
manures. This must be due to a certain amount of drainage from the manures soaking
into the board floor upon which they rested. This drainage was no doubt increased by
the water used in keeping the manures constantly moist. This result corroborates the
conclusions reached from a consideration of the foregoing investigation with exposed
manure, namely, that loss of potash cannot be entirely guarded against without a water-
tight, concrete floor, if the manure is to be kept moist by rain or artificial means.

TABLE VII,

CompositioN oF DRY MATTER, 7.e., WATER-FREE MANURE.

' ! s
i 0 Nitrogen. Phosphoric Acid. Potash
Manure, 5005 | e gimliel 2iz io
(Horse and cow manure in equal | & & g% E25g Ttz Ekg SRz
parte) - frg 3550279 338 s
2 £ - | <EE |5 |2lei_=E =T
| B | & | § .25 EeF|E2E03s% Eis
] = 8 < & <77 A <"°
e S e
) | | ‘ |
July 13th, 1897—Original, fresh..! 8288 | 17°12 1-95 165 108 ‘71 387 360
Nov. 15th, 1897—With gypsum . | 6363 | *36°37 273 " 202 1-89 163 484 458
. | ‘
w  15th, 1897—\V1thoutgypsnm; 69°37 | 30'63 304 +22 2:14 . 157 543 543
: ; |

* Containing added gypsum.

136



Experimental Farms.

TABLE VIII.
AMouNTs OF FERTILIZING CONSTITUENTS IN MANURES ROTTED WITH AND WITHOUT
GyYPSUM.
< Nitrogen. Phosphoric Acid. Potash.
et
S
Manure. g & T T ae e i s T
= N g EE B2T |Eis|29% | Zis
(Horse and cow manure in equal ] = i Sa. BRI vET | 2 | -y
b P= L E% =2 S'U S| ord %'U e | oD
parts.) - ° — | 28% Zro | 223|202 |23
.8 ) P EeR o [ RE 5 =E
a g —_ - - R =) —g Q'g .—":,2 é’ @-2
& | £ g ,ZZ $s%|F5E|3s% 535
s | = & < L= <% & <77
Lbs. | Lbs. | Lbs. | Lbs. Lbs. | Lbs | Lbs | Lbs,
July 13th, 1897 —Original, fresh,| 1470°6 | 3036 345 2:9° 19-2 12°6 69°0 639
6,000 1bs. :
Nov. 15th, 1897—With gypsum,} 727°8 | *415'5 316 23 216 186 555 52°2
*4050 Ibs. ;
Nov.15th,1897—Without gypsum,| 680°7 | 315°9 314 23 220 17°0 56°9 56-9
3,445 lbs. ! :

* Containing added gypsum.

SOIL INOCULATION FOR THE GROWTH OF THE LEGUMES.

THE USE OF NITRAGIN IN AGRICULTURE.t

Nitragin is a bacteriological preparation containing the germs that reside in the
nodules on the roots of leguminous plants, and which enable the host plant to utilize
and appropriate free atmospheric nitrogen. Its use, by inoculation of the soil or seed,
has been recommended to induce a more vigorous growth of the legumes, and in order to
test its practital value for this purpose, experiments at the Central Farm were begun
during the season of 1897. The results of these investigations and the deductions
therefrom were set forth in the report for last year. A distinct increase in the amount
of nitrogen, presumably from the application of nitragin, was observed in the crop in
several of the inoculated series of plants.

To obtain further evidence on this subject, experiments of a similar character
have been conducted during the past season, the treatment and method of culture
being practically the same as in 1897,

PEASE.

The seed was sown on 2nd June; plants thinned to 11 in each pot ; experiment
closed and samples taken on 4th August, when most of the pods were fully formed.

The vines were, however, still quite green and possessed some flowers. Culture used,
Pisum sativum.,

Grams.

Pots 13 and 14, untreated, 11 plants, stems, leaves and roots.. 907
¢ 15 and 16, soil inoculated, “ “ 10709
“ 17 and 18, seed inoculated, “ « ..132-0

. TA detailed account of Nitragin, its nature and uses, und of the principles of inoculation for free
Ritrogen appropriation in the growing of clover, pease, beans, etc., is to be found in the report of this
Division for 1897, p. 141, et seq.
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All the roots of the untreated pots possessed some nodules, showing that the soil
used contained naturally the germs.
thus assist the growth of the legumes, are widely prevalent in the soil of this district,
since but little difficulty is experienced in obtaining a good crop of clover, pease, etc.

The nodules on the roots of the ¢ soil inoculated” plants were apparently in about

the same number as on the untreated plants.

judged by abundance of nodules, was not noticeable.
On the roots of the “seed inoculated ” plants the nodules were more numerous
and larger than on either of the preceeding.
The analytical data are presented in the following table :—

TABLE L

It would appear that the micro-organisms, which

The effect of the nitragin, therefore, as

PEAS : WEIGHTS OF CROPS, AMOUNTS OF NITROGEN, ASH CONSTITUENTS AND ORGANIC MATTER.

Pots 13 & 14. Pots 15 & 16. Pots 17 & 18.
Sown, June 2nd, 1898. Not inoculated. Soil inoculated. Seed inoculated.
Cut, Aug. 4th, 1898. Stems : Stems ! ) | Stems )
and | Roots. | Total. ! and  Roots. 1’ Total. and | Roots. | Total.
Leaves. | Leaves. i Leaves.
i ! | |
Grams. | Grams. , Grams. iGrams. ' Grams. | Grams, | Grams. | Grams. | Grans.
; | |
Weight, when cut ... . l 65°2 | 255 | 907 Try5 1 324 11079 855 46°5 | 132°0
" nitrogen. .... 430' 48| D8 535 *172| <707 546 *193 ‘739
w  ash or mineral i | i j
constituents..| 2'58 396 654 } 287 | 242 529 252 642 894
w  organic matter.| 1429 355 \ 17 84 | 1611 356 1967 | 1786 522 2308
" “dry matter”..| 1687 751 : 24:38 0 1808 [ 598 24796 | 2038 | 11°64 | 32702

Taking an increase in weight of crop as evidence of the activity of nitragin, we
may conclude that both in the soil and seed inoculated series this fertilizing agent has
been effective. In the first place, it is to be noticed that the weights of the roots, as
well as of the stems and leaves, are greater from the treated than from the untreated
plants. Secondly, that the amounts of nitrogen, both in foliage and roots, of the inocu-
lated plants exceed those in the plants from the untreated pots. Thirdly, that the
amounts of “dry matter”, that is, the organic and mineral substances of the plant, are
also greater in the crops of the treated than in the untreated pots, showing greater assi-
milation on the part of the treated plants.

The nitrogen in the roots in all the trials was approximately one-third that in the
stems and leaves, or one-fourth of the whole nitrogen present.

Comparing the value of soil inoculation with that of seed inoculation, this experi-
ment shows that the latter was more effective.

In tables I1. and III. we record the percentage composition of the fresh material
and of the “dry matter.” They allow a closer comparison of the composition of the pea
plants, treated and untreated, and furnish corroborative evidence in favour of one or
two conclusions drawn from last year’s experiments.

The data of Table II. show that as regards the percentage composition of the foilage
(stems and leaves) there is practically no difference between the treated and untreated
plants. The larger amounts of nitrogen contained in the former are therefore due to
the larger weight of foliage, produced presumably through. the agency of the nitragin.
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TABLE IL

PEAS: PERCENTAGE COMPOSITION OF FRESH MATERIAL.

Pots 13 & 14. Pots 15 & 16. Pots 17 & 18.
Not inoculated. Soil inoculated. Seed inoculated.
Constituents. . - — ‘
Stems and Stems ana ~ Stems and
| Leaves. Roots. "7 eaves. i Roots. | Leaves. ‘ Roots.
- - -\ - - | i - ‘ T
Nitrogen.... .. 64 *58 709 53 639 416
Ash or mineral matter .. .oos e 395 1553 381 } 747 2:95 13'81
Organic matter ... ........... .... 2192 13-93 21°32 | 1098 20°88 1122
Drymatter........ ... ... ou.. 2587 29" 46 2513 | 18'45 2383 2503
TABLE III.
PEAS : PERCENTAGE COMPOSITION OF DRY MATTER.
‘ Pots 13 & 14. Pots 15 & 16. Pots 17 & 18.
! Not inoculated. Soil inoculated. Seed inocn]at,ed.
Constituents. . : —_ —
Stems and, Stems and Stems and
; Leaves. l Roots. ™Y eaves. | Roots. Leaves,  Roots.
e — . — — i — R
Nitrogen.... . ....c.oooviiiinin.. 2:70 | 1.97 2:82 2-87 2'68 1'66
‘Ash or mineral matter. 15°28 5271 15°15 40°46 12°38 55°19
Organic matter ....... 8472 | 4729 84°85 5954 8762 44°81

Though there are some differences in the composition of the dry matter of the
treated and untreated plants, these are slight and may be partly accounted for by the
unavoidable errors of analysis. It is to be noticed that the composition of the pea plant
throughout the series is quite similar. It is not apparent, therefore, from this
investigation as some suppose, that the plants inoculated with nitragin are relatively
richer in nitrogen than those not so treated In this connection, however, we should
state that the check or untreated plants were nbt grown in sterilized soil, so that the
present results do not altogether refute that conjecture. In last year’s report we said
that ““the larger amount of nitrogen in the treated crop is rather due to a greater deve-
lopment of root or foliage or both, under the stimulating effect of the micro-organisms
furnished by the preparation.” This deduction receives confirmation from this year’s
work.

HORSE BEANS.

The seed was sown on 3rd June, plants thinned to 11 in each pot ; experiment

closed and samples taken August 30th. Culture used ; Vicia faba.
Grams,
Pots 7 and 8, untreated, 11 plants, stems, leaves and roots. . .... 3025
Nodules large, but not numerous.
Pots 9 and 10, soil inoculated,11 plants, stems, leaves and roots...324-0

Nodules large and very numerous.
Pots 11 and 12, seed inoculated, 11 plants, stems, leaves and roots. .
Nodules, about the same as in 7 and 8.
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The data obtained from this series are as follows :—

TABLE 1V.

HORSE BEANS: WEIGHTS OF CROP, AMOUNTS OF NITROGEN, ASH CONSTITUENTS
AND ORGANIC MATTER.

I Pots 7 & 8. Pots 9 & 10. Pots 11 & 12.
Sown, June 3rd 1898 Not inoculated. Soil inoculated. Seed in;cxxlaw(i.
Cut, August 30th 189‘5. Stems | Stews Stems
! and | Roots. | Total. and | Roots. | Total. | and | Roots. | Total.
. Leaves, Leaves. . Leaves.

i
;(}rams. Granis. | Grams. | Grams. | Grams, | Grams. | Grams. | Grams. | Grams,

Weight, wheneut .... | 2590 435 | 8025 | 2740 50°C | 3240 | 222°0 395 | 261°5
w of nitrogen. . .| 110 ‘51 161 110 5 1-60 ‘94 30 124

w  ash and mineral|
constitutents. y 489 1571 19°99 473

v organic matter., 31'71 | 13°48 i 45719 | 32°91

w  ‘““dry matter” } 36°60 | 2858 r 6518 | 37°64

:

16°93 489 6-33 | 11-32
44°61 | 28°70 787 | 3657
61°54 | 3359 | 1420 | 47°79

t
D etes
w110

The largest yield of crop was obtained from the ¢soil inoculated ” plants; the
smallest, from the ‘ seed inoculated.”

With regard to nitrogen, the amounts in the untreated and “soil inoculated ” plants
are practically identical ; that in the “seed inoculated ” plants is somewhat less.

The results in this series with horse-beans are certainly not such that definite con-
clusions may be safely drawn therefrom. With the *“soil inoculated ” plants there was,
apparently, a benefit from the nitragin, but on the other hand, better returns were
obtained from the untreated than from “seed inoculated ” plants The cause for this
unsatisfactoriness is difficult to find, more particularly as the experiment was carried
out in a similar way to vhat of 1897, when nitragin gave marked results with horse-
beans. It is quite possible that the “culture” u-ed had become impaired through the
action of time, light or warmth. The manufacturers of nitragin, Messrs. Meister, Lucius &
Bruning, Héchst am Main, Germany, now add a special caution on these points and say
that it should be used within four weeks of the date of purchase at the latest.

In tables V. and VI. the percentage composition of the fresh material and dry
matter is given.

TABLE V.

HORSE BEANS: PERCENTAGE COMPOSITION OF FRESH MATERIAL.

Not inoculated. Soil moculated.

Constituents. - —_

Pots 7 and 8. Pots 9 and 10. ‘ Pots 11 and 12.
; Seed mocula.ted

b |
Stems and ‘Stems and: Roots, Stems and

Leaves. Roots. | Leaves. ! ™ | Leaves. Roots.
| i |
Nitrogen .. . *425 1117 | 402 110 425 764
Ash or mineral mattcr . 1°89 3470 . 172 1 244 2°20 16-03
Organic matter....... e .. 1223 3100 : 1203 | 234 12-93 19-92
Dry matter..... .... ... .... el 1412 65°70 { 1875, 478 1513 3595
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TABLE VI.

HORSE-BEANS : PERCENTAGE COMPOSITION OF ‘ DRY MATTER.”

i
From Pots 7 and 8. | From Pots 9 and 10. {From Pots 11 and 12.
Not inoculated. Soil inoculated. Seed inoculated.
Constituents. ]‘ R
Stems and Stems and Stems and
Leaves. Roots. Leaves. Roots. Leaves. Roots.
Nitrogen...... .......... ...... .. 30 1'80 2:92 209 281 212
Ash or mineral matter..... ... A 13-35 5283 12-58 5114 14:55 44°60
Organic........ ...cc..o. .. e 86°65 4717 8742 4886 8545 5540

The results in table V. show that differences of note exist in the composition of the
roots, mainly due to varying percentages of water. While it might be interesting
from a scientific standpoint to discuss the cause for this, we are at present unable to
draw any conclusions of practical value, and can only hope that future investigations
may give clearer evidence as to the value of this preparation.

PLOT EXPERIMENTS WITH NITRAGIN: CLOVER, PEAS, BEANS.

The experiments, the results of which have already been recorded were made in
pots of special construction, as explained in our report for 1897. In order to test the
effect of nitragin in the field, an area of 10 square yards was staked off and fertilized
by the following mixture : —Superphosphate, 12 ozs. Muriate of potash, 4 ozs. These
chemicals were well mixed with sand previous to application in order to facilitate uni-
form distribution. The soil selected was almost pure sand, humus and nitrogen being
present only in exceedingly small quantities. The area was sown 13th June, as follows :—

Clover ........... 2 rows, seed untreated, 2 rows, seed inoculated.
Horse-beans . ..... 2 rows, seed untreated, 2 rows, seed inoculated.
Pease............ 2 rows, seed untreated, 2 rows, seed inoculated.

Clover.—On 28th October, the experiment was closed. The plants from four feet
in each row were carefully dug and weighed. Culture used, Zrifolium pratense.

From From
Clover. untreated | inoculated

rows. rows.
Weight of foliage, green..... e e e eiiieieneee e 8 oz. 9% oz.
" POOLS, BIEeTl. . .u.vininnn e tiieieaaeeiaas iernen e aian. 8 9 w
Total...onen i e e 16 oz. 184 oz.
Weight of foliage, air-dried .......................... .. e 3 oz. 3§ loz.
" roots, air-dried..... .. 2%« 3t
Total..o.oooo e e 54 oz. 7 oz.

The crop from the inoculated seed was much more luxuriant than that from the
untreated seed, and the above results show that the yield was considerably heavier. In
this case it would appear that the nitragin had exerted a beneficial influence of almost
marked character. :
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Horse-beans.—The beans were allowed to grow until 10th October, when the crop
was dug. The best twenty-four plants from the untreated rows were selected and a
similar number of the best plants from the inoculatad seed were taken. The data as to
weights were obtained from these selected plants. The roots were weighed with the
stems and leaves.

i From From
Horse Beans. untreated | inoculated
| seed. seed.

1 Lbs. oz. Lbs. oz.

Weight of 24 best plants, green..... .......... . P 1 1 1 104
" “ air-dried. . ....... ... oo ' 7

‘ .

It is not apparent from these results that the nitragin was of of any value in
encouraging the growth of the horse-beans. 1In the pot experiments with horse-beans,
already recorded, it will be remembered that this year no result from the nitragin was
observed, which lends further weight to the doubt regarding the vitality of the prepara-
tion used.

Pease.—The plants, roots and foliage, were gathered on 9th August, six feet from
the untreated and inoculated seed rows being taken for the yield.

! From From
Pease. | untreated | inoculated
| rows. | rows
‘i Lbs. oz Lbs. oz.
Weight of plants, green....... _....... .... .... e e e d o1 1 2
" Sir-dried. . ..ol e e I 8% 9

Here again, though the difference is not a large one, the crop from the inoculated
seed is the larger.

Our pot and plot experiments with nitragin for 1898 may, therefore, be said on
the whole to confirm the results recorded in last year’s report, and furnish further
evidence towards establishing the usefulness of this agent in fostering the growth of the
legumes.

FORAGE PLANTS, FODDERS AND FEEDING STUFFS.

THE GRASSES OF THE UPLANDS AND LOWLANDS OF MANITOBA
AND THE NORTH-WEST TERRITORIES.

Information on the relative feeding value of grasses is useful to all engaged in stock
raising and stock feeding, but especially so, we may say, to farmers and ranchmen of
Manitoba and the North-west Territories, where frequently the native grasses must be
relied on to supply the chief cattle fodder.

In order to gain further knowledge on this subject, as well as to be in a position to
answer the many questions sent us repecting the relative merits of the native grasses and
hays as grows on the uplands and sloughs, respectively, in the Canadian North-west, we
have during the past season submitted a number of such grasses to analysis. Nos. 1 to 5,
inclusive, were collected and forwarded by Mr. S. A. Bedford, Superintendent of the
Experimental Farm, Brandon, Manitoba ; Nos. 6 to 11, inclusive, by Mr. Angus Mackay,
Superintendent of the Experimental Farm, Indian Head N.W.T.; No. 12 was received
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from Col. Herchmer, Comptroller N.W.M.P., Regina, N.-W.T. ; No. 13 was sent by Mr. J.
A. Smith, Saskatoon, N-W.T. The following notes regarding the botanical character of
the samples were kindly furnished by Dr. Fletcher, Botanist of the Farms, who carefully
examined these grasses on their arrival. For the other particulars I am indebted to Mr.
Bedford and Mr. Mackay.

No. 1.—Grown at St. Norbert, 12 miles S.E. of Winnipeg, Man., on a stony, clay
loam. Lowland (open prairie) partly flooded in June. Probable yield 2 to 2} tons per
acre. 1898 crop. The sample consisted alinost entirely of the barren stems of the
following sedges, Carex aristata and Carex stricta, the fine stems of the latter prepond-
erating*.

No. 2. Grown at St. Vidal, 5 miles S. of Winnipeg, Man., on clay loam. Lowland
(open pmme) ; wet in June. Probable yield, 2 tons per acre. 1897 crop. The sample
consisted chiefly of barren stems of carices and grasses in equal proportion. Probably
Carex stricta and Deyeuxia neglecta (Neglected Blue-joint), with a few fragments of
Potentilla.

No. 3. From Red River Valley, 10 miles N. of Winnipeg on clay loam. Lowland,
vather wet in June. Cut, lst July. Probable yield about 2} tons per acre. It
consisted of fine, barren stems of Carex, probably straminea.

No. 4. Grown in Manitoba, on Lowland. The sample consisted entirely of a
a sedge probably Carex aristata.

No. 5. From West Selkirk, 23 miles N. of Winnipeg ; grown on black, medium
loam, Upland, and well drained ; yield, 1 to 1% tons per acre ; 1898 crop. This sample
consisted chiefly of the following grasses in approximately equal proportions: Poa
serotina (Fowl Meadow grass), Poa pralensis (June grass), and Phleum pratense
(Timothy). Probably one fourth of sample was made up of weeds, including Stink-
weed, Canada Thistle, Heliopsis, Dandelion and leaves of Milfoil.

No. 6. North-west Territories. Lowland grass. It consisted chiefly of Deyeuxia
confinis (Rough Pony grass), but contained some Hordeum jubatum (Squirrei-tail or
wild barley grass), and Glyceria aquatica (Reed Meadow grass).

No. 7. North-west Territories. ZLowland grass. Consisted entirely of Fluminia
arundinaceae (white top) and had been cut when the seeds were about half ripe.

No. 8. North-west Territories. Lowland grass. Chiefly Deyeuxia confinis, with
a few stems of Hordeum jubatum and Beckmannia.

No. 9. North-west Territories. Upland grass. Chiefly Festuca scabrella
(Harsh fescue), Agropyrum glaucum (Colorado Blue stem) and Agropyrum caninum
(Bearded Wheat grass ; also a few stems of Stipa spartea (Spear grass), and Koeleria
cristata (Western June grass).

No. 10. North-west Territories. Upland grass. Chiefly barren stems of the
following grasses: Agropyrum glaucum, A. caninum, Festuca scabrella. There were
also in the sample Stipa spartea, Avena pratensisand leaves of wild rose and Artemisia.

No. 11. North-west Territories. Upland grass. Very similar to Nos. 9 and
10, consisting of Agropyruw glaucum and A. caninum, mixed with alittle wild rose and
‘Western snowberry.

No. 12. From Regina, N.W.T.; sample of hay as fed to horses of North-west
Mounted Police. It consisted entirely of the sedge, Carex aristata.

No. 13. From Saskatoon, N.W.T., consisted entirely of Sporobolus cuspidatus,
genevally considered a grass of but little agricultural value.

The foregoing data may be summarized as follows :—

Lowland hay from Manitoba, Nos. 1, 2, 3, and 4.
“ “ North-west Territories, Nos. 6, 7, 8 and 12.
Upla.nd hay from Manitoba, No. 5.
“ North-west Territories, Nos. 9, 10 and 11.

* The carices are pe r»nnnl grass- lxl\e‘ylantu of the sedge family and are characterized by solid, gener-
ally triangular, stems and rough-margined leaves.

143



A, 1899

Sessional Parers (No. 8B.)

62 Victoria

S LTACN ‘uoogeyseg
coc pueImor,, “IMCN ‘eurday

‘e " " 1

’ .utc.—w—ﬁ—ﬁﬂ " " "

b " " "
«Duermog,, " M "N ‘Ped ] werpuy eaN
T puepdu,, Cuvpy PD{PRG 90M
vqOUR
‘. pug[mor,, “uspy ‘Bad
-UULA JO 90U “AS[[R A I0A1Y PRY
‘uBy TePIA 18

« DURIMOL,, “UBIY JIaqION IS

*Kypeoory

9¢.L |96.08 |9L.6F ﬂNc.m MHM,& Mcaé G988 _m:m...cw ¢33 ”ﬁa.m €6-9 B
23-8 |26.23 [62.08 £8 € 169-6 (©9-L (80.9% 23.lF (01.€ [00-6 |¢6.9 |
16 8 [68.¥8 |0L.€F ‘ha.n 166-8 _Na.h Lv.g¢ Fu.ev 0L.€ 168 |¥6-9
GF.8 |6G.€8 \@L.TF W‘wv.v “—m.w l8-L 168.1¢ |LL.1¥ 1.7 (SG-8 [9¢-9
8%-8 |08.88 [61.GF uwm.v th.w 0L.2 196.08 :66.1F [90.F [GZ-8 [v0.2
19.9 |e¥.88 |6P-FF ¥6 & 0¢.L 039 88.9¢ G.1F GL.Z |00-L ]99.9
8p.9 |68.9€ |80..1¥ /:?m _mm.m 0.9 |8T.¥¢ (19-8¥ 3.6 (GL.9 0%-L
G6.L &F.1¢ 130.¥¥ ‘wa.w ,Nw.h oe. L |99.¥6 9L.0F 9L.3 |90.L OIV.L
1.8 110.0¢ |00.0G «Nﬁ.m .,:ﬁ.m 9.1 11682 |68-9F 9% [39-8 1029
16.9 |1L.08 |20.8% ob.8 Jw.aﬁ 6¢.9 |SF.8G 09-¥F GI.€ [00.0T 8%-L "
ly.¢ |€G.1¢ |28.29 Mw;w vom..w G- 16966 |IV-6V 19-C 90-L 889
8.9 61.08 6G.8¥ ”E:m ¢9.01 (1¥.9 [08.8C |6¥-GF WN.m.m 00-0I 82-9 | ~°°°° "
96.9 160.18 11L.G¥ Wmm G 169-1 Iv.9 168.%8 |6€.2¥ M,.RW,N l21-2 188-L | "
| | ﬂ
> | 2| o sl g 2|2 F &=,
G — 2
wﬁw.houw\“”ﬂa% Qm%ﬁzoﬁo “fuonipuo)) paup-11y) AVH

| s sngepidsua snjoqododg :sseanel

T cegegsle xele)) : a8peg(gl
jas
(118

*. *c speem pue ‘uwd 013y ‘-one(d 01dy : sowselr)
‘Spoom
pue ‘0® ‘wmutued "0a3y ‘wnone(d 013y : sessviy)
2y ‘urd-013 v “-one[d '013y ‘e[[o1qeos *3sa ] : SARERLL)((;
Ceeees s o guguon BIXNRAR(] ¢ SREAN)|G
sroet (doy 91y AN ) @SDRUIpUNIE VIUIINE] © S8RaE)|)
9y ‘umguqn{ WNOPIOE] ‘S1uPuod eIXnafe(] : 88Nl

rasusguad wmayyd
‘eurjolas B0 ‘sistuojend 8o :Spaom puv sosseIy)

144

e Sreee e (g) BYUISIIE X0ar)) : sadpaglp
Teretcoeee ceeeseec(0) gOUIIIR LS XIB)) : 898pogle
*ejolIgs Xaae)) puv ‘Jou
_,a_xsozoﬁ :suorgaodoad penbe ur sessead pue sadpag|g
EEREE ©r 0 RJOLIE Xoaw)) ‘ejeisue Xe1e)) :sedpegly
2
]
3
g
e
g
]
ETNCING w
®
8
=l
2

‘SHTHOLINYE ], ISAM-HLION ANV VHOLINVI{ NI dAIDATION ‘SANVIMOT, ANV ,SANVIA(),,

NO¥A SUSSVHY) HALLVN 40 NOLLISOdWO))



Experimental Farms.

Inorder to understand the significance of the data contained in the foregoing table,
it is necessary to know somewhat of the nature and functions of the nutritive consti-
tuents of fodders. We accordingly furnish this information briefly in the following
paragraphs, referring our readers to previous reports for a more detailed account of the
facts in this connection :

Albuminoids. —A collective name ap-plied to the nitrogenous organic substances. They are the
most valuable of all fodder constituents, and are essential to the formation of muscle, cartilage
and the tissues generally, and of the animal fluids, blood and milk. Hence, they are known as
¢“flesh formers.” Though their principal office is repairing waste and making new tissue, they also
serve to develop heat and energy when fat and the carbo-hydrates are lacking or in insufficient
quantities. They may also serve %or fat production. VWhether animals are laying on flesh, producing
wool or milk, or working, a supply of albuminoids is necessary, and experience has shown that
economic feeding consists largely in obtaining these constituents at a minimum cost and feeding them
in correct quantities.

Fai.—This ingredient has a high nutritive value, and in this respect ranks next to the albunii-
noids. By its combustion it generates the greater part of the heat of the body. Further, it is
readily transformed into fatty tissue in the animal. It aids the digestion and assimilation of the
albuminoids and preserves them in the animal economy from undue waste. It is the chief energy-
producing constituent.

Carbo-hydrates. Consist of sugars, starch, gums [and allied substances, and form a large per-
centage of the organic matter of plants. They are readily assimilated and oxidized in the animal
system, producing much heat and energy. Under certain circumstances they may serve for fat
production. They are not stored up by the animal. Carbo-hydrates are frequently classed as
*“Nitrogen-free extract.”

Fibre.—-Compared with the constituents already discussed, fibre has a low nutritive value. It
forms the woody parts of the stems and leaves of plunts and a large part of the hull or husk of seeds.
As a rule, the fibre becomes harder and less digestible as the plant approaches maturity. In chemical
composition and function as a food, fibre is similar to the so-called carbo-hydrates.

Ash or Mineral Matter.—This contributes to the formation of bone and supplies the tissuee
throughout the body with the minute quantity of mineral matter they require. It also replaces
those saline substances daily excreted.

It will be observed that the Lowland hay is chiefly, sometimes wholly, com-
posed of sedges, which are usually considered as decidedly inferior to the true grasses
in feeding value. It is quite doubtful if the sedges are as palatable or digestible
as the grasses, being, as a rule, somewhat harsh and tough ; yet we have the testimony
of many ranchers and stockmen that both horses and cattle thrive well and fatten upon
hay entirely made up of sedges. Colonel Herchmer, who sent sample No. 12, informs
us that the horses of the North-west Mounted Police eat the sedge hay with avidity
and keep in good condition. '

The principal sedge in these lowland hays is Carex aristata. In albuminoids it
compares most favourably with many grasses, and indeed all the data show it to have
nutritive qualities of a high order. The various analyses of this sedge here tabulated
lead us to infer the samples were not all obtained at the same stage of growth. We
may presume that the richer samples are from the earlier cut hay, since in all probability,
as with the grasses, the sedges deteriorate as they ripen. .

This series contains too few samples of Upland native hay to allow any decisive
conclusions being drawn as to their relative merits compared with hay from lowlands.
Indeed, the differences, as revealed by the analytical data, are by no means marked.
The following averages, prepared from the foregoing table, are, however, interesting :—

|
Number i : Fat. !
i i Albumin- 1, Carbo- i .
Hay. of Water. | . (Ether ex- Fibre. Ash.
Y - Samples. ‘\, oids. tract.) hydrates. | .
: \ ! !
Lowland hay, principall l
Gon ..y prnARRY, 8 696 | 803 29| 4409| S137| 664
Upland hay, grasses with i
weeds. . .. oceo.iin e, 656 839 344 4310 3071 7:80
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The analysis of the hay of Sporobolus cuspidatus (No. 13) from Saskatoon, shows
this to be rather a poor grass and decidedly inferior as regards albuminoids to the other
hays of this series.

As pointed out in Bulletin Xou. 19, grasses, like all cereals, are particularly suscep-
tible to environment, improving greatly under cultivation. The rich fertile soils of
Manitoba and the North-west Territories should be conducive to the growth of grasses
containing high percentages of albuminoids, and we may, therefore, expect that the
native grasses of the prairies will under cultivation become still more nutritious than
the present results indicate. This deduction must not be understood as in any sense
contradictory to the statement made from previous work (Bulletin 19) that these North-
west hays are highly nutritious and furnish a coarse fodder of valuable feeding quali-
ties. Regarding the sedges, we must admit to some surprise in finding them cownpare
so well with the grasses ; nevertheless it is only to be expected that as the growing of
grasses receives more attention in the North-west their use will become confined to
certain more or less restricted areas.

TIMOTHY AND BROME GRASS HAYS.

Attention was directed to the composition and feeding value of Brome grass in the
report of the Division of Chemistry for 1897. The analyses of Brome hay, the results
of which are there stated, were made on samples grown on the Experimental Farm,
Indian Head, N.-W.T. The data showed that this hay possessed nutritious qualities of
a high degree.

During the past year we have made a comparative study of the hays of Timothy
and Brome grass as grown on the Central Farm, Ottawa, during the season of 1897.
Both grasses were cut when considered in the best condition, the samples were taken in
February from the barn. The analytical data are presented in the following table : —

v

ComposiTioN oF THE HAys oF TimorHY AND BroME GRAss, GROWN oN CENTRAL
ExpPERIMENTAL FarM, Orrawa, 1897,

|
oy |
. Tat ;
Hay. Moisture. Al(l)’i‘:]';f"" (Ett::crt )ex- hgc?::tts, Fibre, '\ Ash.
. |
S, - _— o |
!
: i
Timothy hay............. .... ..... 972 594! 538 43°% 330 44
Brome grass hay........ N 10°76 661 451 4101 386! 5%

The nitrogenous compounds, grouped under the term albuminoids, are the most
important from a feeding standpoint, and in this regard the Brome grass is seen to be
somewhat the better of the two. Stated in pounds per ton, we have the following
figures :—

Albuminoids

. pounds per ton.
Timothy ....... ... .. .. .. ... . e 118-8
Brome grass hay... ...... ... ... .. . ... . L. 132-2

By calculating our data to a water-free basis, we may make a closer comparison of
the composition of the real cattle food in the two hays.
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ComposITioN OF THE “ DrRY MatTER ”: TiMoTny AND BROME GRrass Havs.

| l ﬁ ‘
l Albumin- | },Fat Carbo | ‘
. - the - fibre. .
Hay ! oids. } e(x Lmé:. ) | bydrates. | Fibre Ash
| ! | !
,_.__,.___________.___Q_..,—_..—_—-v———li—il —— —_— o
| | |
Timothy hay. .. ...oooo vvioaen e ¢s~5s‘; 596 47°90 | 3467 4-89
i |
Bromegrass hay.............. ... ) 7740 | 505 4595 3569 591

SOJA BEANS (Soja hispida.)

During the season of 1897, this annual legume was first tried as a field crop on the
Central Farm. The results obtained gave promise of it becoming a valuable fodder for
siloing in conjunction with corn. The indications were that it could be grown with
greater certainty of success than horse beans—being better able to withstand drought
and hot weather. Soja beans share with other legumes the property of being rich in
nitrogenous matter.

Further experiments in growing this crop have been made during the past summer,
the details and results of which will be found in the report of the Director and Acting
Agriculturist for the current year. In connection with those results, we here present
analytical data obtained from plants which had been grown with varying distances
between the rows and from crops sown at different dates ; the object of the investigation
being to ascertain what effect, if any, these conditions and factors had upon the nutritive
value of the crop.

In the first series, six average-sized plants, from the crop sown 26th April, were
taken, severally, from rows (a) 3 feet apart, (b) 2 feet 6 inches apart, and (c) 2 feet
apart.

P In the second series, a similar selection was made from the crop sown 17th May, the
drilis or rows being (a) 21 inches apart, (b) 14 inches apart, and (¢) 7 inches apart.

All the samples were taken on 12th September, the plants being quite green, well
podded and in good condition generally.

The analytical data showing the composition of these plants have been arranged in
the following tabular form :—

SOJA BEANS—PERCENTAGE COMPOSITION OF FRESH MATERIAL.

Lo 31 a8
P £g 0 0§ | &&
= & T
| Eg e £ 53 o
Soja Beans. Water. . % | ot ;' &35 | Fibre. | Ash.
| 2% 1 T | 3gE
<5, B | gZx
R B’ 1 8eH
Soja Beans, sown 26th April, cut 13th Sept., .
" " v drills 3 ft. apart. ....| 7125 | 2°58 1-53 1368 | 885 2:11
" " " 2 ft. 6 in. apart] 71°89 | 2-80 171 1262 ; 899 2:09
" " " 2 ft. apart..... 7316 | 265 115 12°00 | 908 196
AVETAEE o e eee e 7210 | 268 | 146 | 12773 | 897 | 205
Soja Beans, sown 17th May, cut 13th Sept., 1 !
u " w  drills 21 in. apart....| 74'03 ; 2°62 . 89 11-57 | 885 2:04
" " " 14 in. apart....; 7148 | 2°22 1-01 1442 | 879 2:08
" " " Tio.apart....\ 7264 | 2719 | 121 | 1339| 853 | 204
AVerage ... ... 72:72 ] 234 | 104 | 1318 | 872 | 205
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It is not observable in the first series that the varying distances between the drills
has had any marked effect upon the composition of the plants; the differences, as
revealed by the foregoing results, being small and irregular, might legitimately be
attributed to other causes. In the second series, the later sown plants, those planted
with the greatest distance between the rows, are somewhat the richer, since they contain
a slightly higher percentage of nitrogenous compounds (albuminoids).

Comparing the composition of the plants from the early and late sowing, we again
notice but very little difference. Such as there is, however, is in favour of the earlier
sown beans.

" To enable the reader to form some estimate of the food value of this new crop, as
compared with other legumes, we append the following table, containing results obtained
in the Farm laboratories during recent years together with other data gleaned from the
publications of the United States Experiment Stations :

PERCENTAGE COMPOSITION OF LEGUMES.

| !

I . H
v, ¢ Albuwin- | N . Carbo- s ! .
Nawme. . Water. L oids. | Fat. hydrates. Fibre. i Ash,

— 1 { i ‘

' } i
Red Clover, inbloom.... . ... ... | 7270 4°30 ‘90 ’ 1340 650 | 220
AlMalfa ... ... ... ..ol 71°75 | 484 07 12°39 739 266
Serradella, in bloom . ........... .... 79'85 | 2-87 ‘74 | 9°95 345 312
Bokhara Clover, in bloom ............ 7652 ‘ 277 44 12:06 6 59 162
Vetch, in bloom................ 8390 | 4°04 63 619 - 324 2°00
COWpPEa 1 ov s 8603 ' 39 62 | 534 2-87 189
Beans, Broad Windsor, in bloom . . 84°59 3:33 ‘63 567 414 1°64
w  English Horse " 8924 275 73 226 27 109
w  Telephone v 83°81 | 299 100 | 679 370 171
w o Soja W 72°10 ! 2-68 146 ' 1273 8497 i 205

BY-PRODUCTS OF THE OAT : OAT DUST: OAT FEED

In the manufacture of oatmeal, now so largely and almost universally used at
breakfast, several by-products are formed, which find a more or less ready sale as feed—
more especially for cows—under the name of oat feed, oat shorts, oat dust, oat dust
feed, etc. These may vary greatly in character and feeding value, according to the
part of the oat grain predominating and the presence or absence of mill sweepings.
The hulls and the hair of the kernel probably form the basis of most of the feeds known
as oat dust, and must be considered of low, or, at best, but medium feeding value. There
are feeds, however, suld sometimes under the name of oat shorts and oat feed that
contain large quantities of broken grain, a very small proportion of hulls, and no
sweepings. These have a clean, bright appearance, are heavy, close and fine and must
be considered as valuable feed, especmlly at the price they can frequently be obtained
from the oatmeal mills,  *

Many correspondents during the past year have made inquiries respecting the value
of these by-products, and several samples of these new feeding stuffs have been received
for analysis. The results obtained from their examination are tabulated as follows :—

i
i

COMPOSITION OF “ QAT FEED”, ‘“0AT DUST”, “ OAT SHORTS”, &c.

2 Sent by. Moisture, Alg)il:ilgln- Fat. Cg:al?&l';y "1 Fibre. Ash.
1|T. S. Eager, Heckston, Ont. ... ..., e £-20 17-93 654 5600 992 4-41
2R0ht Holmes, Langton, Ont..... ..... 506 11-25 508 51-68 2024 6°69
3|McKay Millin Co., Ottawa, Ont .... 525 1102 509 5116 2143 . 605
4|Thos. uller, renton, Ont ............ 571 12-81 583 ! 5782 1340 443
5|C. E. ¥., Ottawa, Ont.. . 669 1281 397 478 18°98 1177
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No. 1. 'Was sent by T. S. Eager, Heckstone, Ont., and purported to be a sample
of “oat shorts ” from the Kemptville Milling Co., and was selling at about $10.00 per
ton. Tt was the best of all the samples examined. In its percentages of albuminoids
and fat, the two most important constituents, it stands highest, and in fibre, the
least, valuable element, it is the lowest. It must certainly be considered a feeding stuff
of high value.

No. 2. Forwarded by Robert Holmes, Langton, Ont., waslabelled ‘“Oat Dust from
the Tilson Mills, Tilsonburg, Ont.” This and the following samples are inferior in feed-
ing value to No. 1. They are somewhat similar as regards composition, though No. 4
should rank next in value to No. 1, owing to its low percentage of fibre.

No. 3. Obtained from the McKay Milling Co., Ottawa, Ont. A good average
sample.

No. 4. Sent by Thomas Fuller, Trenton, Ont., and labelled ¢ Oat Meal Dust”
from Messrs. Sadler, Dundas & Flavelle Milling Co., Lindsay, Ont.

° No. 5. Isa sample from the “cleaning up” of oats on the Central Experimental
Farm, and is consequently somewhat inferior to the feeds just discussed.

A mechanical separation of these feeding stuffs was made with the results found in

the following table :—

OAT FEED, OAT DUST-—MECHANICAL SEPARATION.

Material. E —
|«

I !

FiNek, | MEDIUM. |
‘ =  Hull
Passed mesh | (Passed mesh ! wils.

#5inch.) | grinch) |

' |
No. 1—Oat shorts ... .............coooon L L ‘ 655 i 30°0 ' 45
2—Qatdust. ...... ... 52°0 | 300 ; 180
3— W e e e e e 440 | 40°0 { 16°0
4—Oatmeal dust... ....... ... : 430 i 280 ! 29-0
5—Oat screenings ... .. ...... .. ... ... ....] 380 ", 400 ! 22°0

As before remarked, the larger the proportion of “fine” and “medium”, the
better quality, in all probability, will be the feed. A careful scrutiny will often enable
the farmer to arrive at a fair estimate as to the worth of these materials.

Professor Henry, in his work entitled ‘“Feeds and Feeding,” gives the following
data as representing the digestible nutrients in oats and their by-products :—

DIGESTIBLE NUTRIENTS OF OATS, OATMEAL, OAT DUST, ETC.

DiGESTIBLE NUTRIENT IN 100 LBs.
Dry Matter |
Name of Feed. in —_
100 Pounds.
. Albuminoids. I Fat. Carbohydrates.
! .

Per Cent. Per Cent. l Per Cent. Per Cent.
Oats. . . 890 92 | 4'2 47°3
OatMeal..............c... v ... 921 116 50 521
Oat Feed or Shorts......... .......... 92-3 126 2'8 469
Oat dust .......... ......... oov .el. | 935 89 51 38°4
Oat hulls. .. .. e i i 906 18 6 40°1

Until quite recently, oats, it may be said, were grown almost exclusively as feed
for animals, and more especially for horses. Since preparations of oats are now so
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popular for human consumption, the probabilities are that the supply of these by-
products will increase. Dairymen and stockmen, therefore, will do well to know that
these materials are exceedingly variable and that good judgment must be exercised in
their purchase.

FEEDING VALUE OF MOLASSES REFUSE OR SYRUP.

In the refining of sugar, especially that made from the beetroot, a by-product of
the nature of molasses is obtained from which it is impossible with profit to crystallize
the remaining sugar, owing to the presence of albuminous materials and saline matter,
which latter consists more especially of salts of potash. This molasses refuse has been
manufactured on the European continent into a cattle food by being mixed with meals
of various kinds, and sometimes with turf or moss litter, and subsequently dried and
pressed. The product is a “cake”, which has been used with great success for milch.
cows, fattening stock and horses. When the molasses is fed by itself, that is, unpre-
pared, in large quantities it loosens the bowels ; but fed judiciously say, in quantities of
2 or 3 pounds daily as a part of a well balanced ration—it has given excellent results
and has proved itself a valuable and economical feeding stuff.

In the early part of the present year, inquiries were received from correspondents
in Nova Scotia and Quebec as to the composition and value of this crude syrup, and
samples were forwarded from General J. W, Laurie, Oakfield, N.S., and Mr. James W.
Stairs, Halifax, N.8,, for examination. These samples were duly analysed, with the
following results : —

COMPOSITION OF MOLASSES REFUSE.

No. 1. No. 2.

Water...... ... 24-89  26-42
Cane sugar..... e 50-27 50-05
Glucose........ .............. e e 1-95 5-00
Nitrogenous organic matter.... .......... e 71081 6-85
Nitrogen-free organic matter (undetermined)...... 5-98 310
Ash ormineral matter......... ........ ..... 910 8-58
100 00

100-00

i
i

As regards the important feeding constituents, these samples are practically iden-
tical, so that individual consideration will not be necessary.

The large proportion of sugar—which we must regard as immediately digestible
food—makes this material undoubtedly a very valuable feed stuff.

Though not wanting in nitrogenous matter, its use for due economy should be
supplemented with a certain proportion of some concentrated meal or meals rich in flesh-
forming constituents.

The large percentage of “ash” is to be noted, one-half of which is potash. It is
the presence of this, no doubt, that is the cause of the looseness of the bowels in cattle
fed above a certain quantity per diem. When symptoms of this condition are observed,
the quantity of molasses fed should be reduced. Since the potash is not retained by the
animal, but is eliminated by the kidneys, the urine will be especially rich in this element
and, therefore, should be carefully preserved by the use of absorbent bedding.

General Laurie, who has fed the molasses to fattening steers (at the rate of from 3
to 5 pounds per diem), diluted somewhat and poured upon the cut roughage or coarse
fodder, reports that the animals develop a great liking for it, and that to all appearances
it is giving good results.

The most important points in favour of this new feeding stuff may be stated as
follows :—(1) that it contains a large percentage of sugar, the most assimilable form of
carbo-hydrates found in cattle feeds. This class of nutrients is used by the animal for
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the production of energy the maintenance of the vital heat and the production of fat;
(2) that it stimulates the appetite, and (3) probably increases the digestibility of the
other constituents of the ration.

The cost of the crude syrup we understand, is three-quarters of a cent per pound at
the refinery, and at this price it should prove a profitable feeding stuff. The amount
that can be economically or safely fed per day is probably between 2 and 4 pounds.

COMPOSITION OF COCOA SHELLS.

This is a waste or by-product from the cocoa and chocolate factory. A sample
received from Halifax, N.8., with a request for a report on its feeding value, furnished
the following data :—

Per cent.
Moisture. .. ... ..o e e e 5-12
Albuminoids (flesh formers)...... .. ......... .. ..., 16-44
Fat . o 12:92
Carbohydrates—sugar, etc...... ..... ... ............. 45-43
Fibre. ..... ... .. ... ... e e 1317
Ash ormineral matter......... ... ... .. ... .. .. .. ... .... 6-92

FERTILIZING CONSTITUENTS.

Nitrogen.......oooo ittt i s 2-63
Phosphoric acid............cooon i ‘98
Potash .. ..ot i e e e e e 2:59

The analysis makes clear that it contains a high percentage of albuminoids, and is
also rich in fat—two of the most important constituents of a feeding stuff. Providing
it is fairly digestible, a point upon which we have no information, save that cocoa butter
or fat is readily assimilated,—this refuse material is a concentrated feed of high order.
If ground to the condition of a fine meal, I am of the opinion that its digestibility
would be much increased, and that it would prove serviceable as furnishing a part of the
concentrated portion of the ration.

The. quantity that could safely or profitably be fed per diem would have to be
ascertained by actual experiment ; probably about 2 pounds a day, with other meal,
would be the limit. Again, it is not known whether it would impart any flavour to the
milk or butter produced, but we should not expect to find any, if used in the amount
already indicated.

Attention is directed to the richness of this material in fertilizing constituents,
more especially nitrogen and potash. These, for the most part, would be recovered in
the solid and liquid excreta of the animals to which it was fed.

SUGAR BEETS.

At the request of the Department of Agriculture of British Columbia, a chemical
analysis has been made of certain samples of sugar beets grown in that province. The
beets, comprising 17 samples, were received during December, 1897 and January, 1898.
Nearly all the roots had sprouted, and consequently had deteriorated as regards sugar
content.

Many of the roots were too large for the sugar factory ; from 1 pound to 2 pounds
is the weight sought by experienced growers. Beets heavier than this are invariably
low in sugar. Again, many of the beets were forked and irregular in shape, showing a
poor tiith and probably a hardy and stony condition of the soil. Such roots are not
liked at the factory, as they entail a considerable waste of material.

151



62 Victoria Sessional Papers (No. 8B.) A 1899

The following data are furnished by Mr. J. R. Anderson, Deputy Minister of
Agriculture, Victoria, regarding the beets. The seed had been supplied to the grower
by the Department of Agriculture for British Columbia :—

PARTICULARS 7¢ SUGAR BEET SAMPLES SENT FOR ANALYSIS.

] f

I

g . ;

E : Name of Grower. whlggaé:-?;»n. Naturg of Soil. » Culture.
|
i

1 W.le Poer Trench. ... North Saanich..|. ..

2 S. Knight...... . ~....|Popcum .......

3 R. McBride..... ... Sea Island . ...

4 D.Rowan............ Lulu Island..... Planted May 18, lifted Nov. 13;
18 ins. between rows, 10 ins,
between plants.

5 H.T. Thrift ..... .... Hall's Prairie. . .|Black bottom soil; heavy{Planted May 12, lifted Nov. 9;

clay subsoil. 18 ins. between rows, 10 ins.
! ’ between plants.
6 iJ. A. Catherwood.. .... Mission .. ..... |Dark sandy loam soil (a|Planted May 24, lifted Nov. 13.
year previous was
i ¢ alder bottom ).
7 'W.J. Harris.... .... Pitt Meadows ..|Clay loam .. ......... . |Planted May 24, lifted Oct. 20;
! 2 ft. between rows.

8 G. H. Hadwen ........ Quamichan .........................

9 iR. H. Breeds.......... North Saanich. .|......... .. ...........

10 'T. W. Graham ...... Shuswap ...... Loam with clay bottom. . Planted May 16, lifted Oct. 3;

i | drilled 26 ins. apart.
11 |G. Hutcherson.... .... Delta. ....... PR Rows 12 ins. apart.

12 J. T. Mcllmoyl ...... North Saanich..)......... ... ........]

13 H. V. Baker... ....... Cranbrook. .... |Heavy loam ............ IPlanted middle June, lifted end
| i of Aug.; 18 ins. between rows
: and plants.

14 jA. C. Wells & Son. ... |Chilliwack ..... iClay loami............ .|Planted May 14, lifted Nov. 4;
H

‘ 2 ft. between rows, 9 ins. be-

4 . tween plants.
15 {H.F.Page ........... Matsqui........ Sandy loam............. Planted July 1, lifted Nov. 10;
| i 18 ins. between rows, 9 ins. be-

: ; tween plants.
16 [Thos. Kidd... ..... Lulu Island..... ;Alluvial loam. ... ..... Planted May 26, lifted 1st week
i in Nov.; 18 ins. between rows,

‘ 8 ins. between plants.

17 |J. M. Manley ......... Agassiz ........ Sandy ; some little clay|Planted May 25, lifted Nov. 1;
mould. 2 ft. between rows, 6 ins. be-

, tween planta.

The value of beets for the manufacture of sugar depends upon their richness in sugar
and the purity of their juice (coefficient of purity). To obtain beets with a high sugar
content and pure juice, it is not only necessary to procure sow seed from tested roots or
varieties of acknowledged richness, but also to pay great attention in the selection and
preparation of the soil and the subsequent culture of the beets. For information on this
subject the reader is referred to pages 132, 133 of the Report of the Farms for 1890,
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The results of our examination have been prepared in tabular form, as follows :—

ANALYSES OF SUGAR BEETS FROM BRITISH COLUMBIA, 1897,

| l
| Percentage | Percentage | ~ . {
i Co-efficient | Aversge |
No. of bixgar i of Solids of Weight of | Remarks.
" Juice i J\i?tﬂ Purity. one Root. |
- 1 — ‘; — —_
‘ ; Lbs, Oz |
1 1571 ! 180 839 1 8 |Medium size, regular, good shape.
2 114 154 740 2 3 [All sprouted " "
3 11'8 163 72°4 3 0 '1‘00 large, all sprouted
4 10" 4 152 684 3 5 " " much forked.
5 14 8 18-3 809 2 9 " some roots forked.
6 153 182 882 0 9 All sptoucvd of good shape and regular.
7 110 14°1 783 0 12 [Very much sprouted.
8 119 162 738 1 15 Regular, not sprouted.
9 14-7 ! 178 82°8 1 9 Several roots sprouted, fair shape and size.
10 125 1 165 760 3 1 |All sprouted, good shape, but too large.
11 15°0 | 180 833 1 6 |All somewhat sprouted, forked.
12 132 | 18-2 726 3 12 ; " " toolarge, several forked.
13 16°0 ! 217 739 1 6 " " good size, but forked.
14 122 ; 169 764 | 3 12 | " " good shape, not forked,
: | too large.
15 130 I 184 707 ! 1 12 good size, but irregular.
16 135 : 185 730 1 1 ‘Not spronted regular good size and shape.
17 14-2 ! 186 76°3 0 13 ’(rood size and shape.
! i

These figures do not indicate, in the majority of instances, either a rich or pure juice,
but as many of the roots had not received any special culture and were badly sprouted,
they must not be regarded as demonstrating the possibilities of British Columbia in
producing beets profitable for sugar extraction. There is no reason to suppose there are
any conditions of soil or climate in British Columbia inimical to the production of rich
beets with a high percentage of sugar.

CANADIAN AND HUNGARIAN FLOURS.

At the request of the Hon. Minister of Agriculture, the following critical study of
samples of Canadian and Hungarian flours was made. The flours selected were * Best
Patent,” Lake of the Woods Milling Co., and ¢ 5-Star best grade E.O.P.O. Hungarian.”

ANALYSIS OF FLOURS,

Best Patents. 5-Star

Lake Best grade.
- of the Woods! E. O. P. O.

Milling Co. | Hungarian.

Moisture . .. .... . 1147 | 11°51
Albuminoids 12569 11-27
Fat or oil o 1-82 1-87
Ashormineral matter...... .. ......... .. .eiiiir i "37 34
Wet gluten.. .... ..... ...... e e e e e 34-22 26°17
Dry gluten .... ... . (... oo e e R 12°33 979

Ratioof ““dry” to “wet” gluten...... ............. ... e e 2-77 2:67
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Moisture.—The percentages obtained are so close that the flours, as regards this
constituent, may be considered as practically identical.

Total Albuminoids or Protein :—The percentages of total albuminoids—the most
important constituent of flour from a nutritive standpoint—have been obtained by the
usual method, the multiplication of the percentages of nitrogen (directly estimated) by
6-25. )

The present results show the Canadian flour to be much the richer of the two
(approximately, 10 per cent calculated on the albuminoid content) in these nitrogenous
substances, of which the special function in the animal economy is the formation and
repair of the principal tissues of the body.

Fat and Ash.—As in the case of the moisture, the data representing these two
constituents in the two samples differ so little that special comment as to the relative
percentages is unnecessary.

Gluten— Wet and Dry.—Though not of the same accurate nature as the foregoing
analytical data, the determinations recorded under these headings are exceeding useful
as indicating the relative ‘ strengths” of the flours. The term stremgth, as used by
millers and bakers, denotes, chietly, the bread yield, which is largely dependant upon
the power of a flour to absorb and retain water ; it also includes, however, ‘ capacity of
a flour for producing a well-risen loaf ”, that is, it takes into consideration other physical
properties besides that above mentioned—qualities usually concomitant with the absorb-
ent ratio.

The weights of moist and dry gluten from the Lake of the Woods flour exceeded
those from the Hungarian sample. If the amounts of moist and dry gluten in the
former be each represented by 100, then 77 and 79 will represent the moist and dry
gluten, respectively, in the latter. We may therefore, conclude as regards yield of
bread from a given weight of flour, that the Canadian brand is far superior. The
“falling off ” in the oven would be somewhat similar for both flours.

Respecting the quality of the gluten, that prepared from the Lake of the Woods
sample was found to be firm, tough and elastic ; indeed, as far as one could judge, these
properties—so valuable in bread-making—were more marked in the gluten from the
Canpadian flour than that from the Hungarian flour.

The chemical data, strength and gluten estimations, in our opinion, all point to the
superiority of the Canadian flour for bread-making purposes.

CANADIAN SOILS.

But very few soils have been submitted during the past year to complete analysis,
owing to the large amount of other and more pressing work. There now awaits examina-
tion a considerable number of samples of virgin soils, which will be taken in hand and
reported upon as opportunity permits. Certain samples have received a preliminary or
partial analysis, and suggestions as to the treatment of these soils drawn from the
results obtained, have been furnished to the interested parties. A few of the more
important of these reports are here inserted, in the belief that they will furnish useful
information to many of our readers.

From Grindstone Island, Magdalen Islands, Que. Two soils, the one a virgin soil ; the
other, cultivated for some years, but never manured, were forwarded by Mr. A. S. D.
Van Barnveldt, estate agent and representative, Grindstone Island, who is anxious to
establish agriculture among the fishermen there. He requested that the analysis be
accompanied by suggestions for economically increasing the fertility of the soil and the
most profitable chemical fertilizers to apply. Both samples show the red colour so
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characteristic of the soils of Prince Edward Island. They are light, sandy loams, full
of small pieces of the sandstone which has formed the basis of the soils. The fine soil,
separated by sifting, was submitted to analysis, with the following results :

A. Cultivated, but never manured ; had grown oats and hay for several years.

B. Virgin soil—unmanured and uncultivated.

ANALYSIS OF SOILS FROM GRINDSTONE ISLAND, MAGDALEN ISLANDS, QUE.

GAM % “«B?
Constituents, Cultivated soil' Virgin soil.
MoOISEULE . . o\t e e e 249 314
Loss on ignition (organic matter). ... R . 631 979
Insoluble residue (clay andsand).................... ... ... ... ..., 8113 77:04
- Oxide of iron and alumina. ...... .... .. ... ... ... . 8-85 8:90
{‘Iime. e e . '{1’7 133
Magnesia. . . 97 :
Potash .... .... ‘14 19
Phosphoric acid. 22 24
Soluble silica. 05 <05
100°33 100°93
NIEFOZeN.. . ot i e i e e e 162 189

Though these soils, as regards chemical composition and texture, must be considered
below the average, they are by no means wanting in the elements of fertility, and their
improvement might be undertaken with a fair hope of success, providing the climatic
conditions for crop production are not unfavourable.

First, we would advocate the addition of organic matter. This would be especially
valuable in making the soil more firm and compact and more retentive of moisture,
warmth and plant food. The further decay of such organic matter within the soil would
assist in liberating mineral plant food in an available condition. Barn-yard manure, of
course supplies organic matter in large quantities, but as I understand there is not an
adequate supply of this material on the Island, the use of such naturally occurring
fertilizers and by-products as sea-weed and fish offal, both of which contain other
elements of fertility in large proportions——the former being rich in potash, the latter,
in phosphoric acid—is to be strongly advised. Further, the growth of clover or
some other ot the legumes would be most beneficial. The turning under of such a
crop would not only enrich the soil in humus and available potash and phosphoric
acid, but would also increase its percentage of nitrogen. The extensive growth of
clover is sure to be followed with good results. It may be sown with all grain
crops, the clover being ploughed under as late in the season as the weather allows,
or in the following spring. Tt would also, no doubt, be an economical method to sow
clover expressly for the purpose of turning under. This so-called * green manuring” is
perhaps the most profitable and permanent method for the enrichment of such soils that
could be recommended. To induce a good growth of clover, the soil should receive an
application of potash and lime. Wood ashes, kainit, or muriate of potash would supply
the former; lime, marl, or gypsum, the latter. If wood-ashes are used, there would be
no necessity to add lime or any of its compounds, since they contain about 30 per cent
of lime.

These soils are especially poor in lime, and consequently a dressing of lime (20-40
bushels per acre), or gypsum (say, 200 to 500 pounds per acre) would be most advan-
tageous. Nitrogen and phosphoric acid would be furnished by fish offal, of which I
suppose there is a more or less ample supply on the islands.

Respecting commercial fertilizers, I would say that their use should only be supple-
mental to the treatment already outlined. These soils are leachy and must be made
more retentive before the greatest good can be expected from the use of soluble plant
food as is supplied by chemical fertilizers,
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If organic matter and nitrogen can be furnished in the way indicated, and phos-
phoric acid and potash added hy means of fish waste and sea-weed, the further impro-
vement by potash salts, superphosphate, or Thomas slag (for phosphoric acid) and nitrate
~f soda, will be accompanied with profit. It is impossible to state exactly the amounts
of these materials that will give the best results, but the following quantities will serve
as a guide. The character of the crop to be grown will necessarily determine this to a
large extent :—

[ Superphosphate...... ...... ... “ve « «... 300 lbs. per acre.
- or

| Thomas basicslag......................... 300-500 lbs. «
Kainit ... ... 200-400 lbs. «

to be harrowed in after autum ploughing.

After growth has appeared in the spring, broadcast 50 pounds of nitrate of soda -
per acre, to be followed by another dressing of 50 pounds some three weeks or a month
later.

In the treatment of light soils, such as we are now considering, it is always better
to apply manures and fertilizers in moderate quantities annually, than large dressinge
at less frequent intervals.

In comparing the analytical data of the two soils, the exhaustive effect of the
cropping without replacing the plant food is quite apparent. In all the principal
constituents that go to make up soil fertility—humus, nitrogen, potash, lime, and phos-
phoric acid—the virgin soil (b) shows much larger amounts. These facts teach a lesson
that should not be neglected, for under the present onesided method of farming it will
not be long before the store of plant food in the soil is so reduced that crops cannot be
profitably grown.

Prom Peflerlaw, Ont.—Forwarded by Thos. Corner : A grayish black, sandy loam of
a very loose texture. From appearance, it would be judged as warm and responsive,
but light and apt to dry out quickly.

ANALYSIS OF S0IL (AIR DRIED.)

Per cent.
Moisture .. ... ... e 1-99
Organic and volatile matter. . ... ... ................. 9-62
Mineral matter, soluble in acid, chiefly oxide of iron ... ... 5-76
“ insoluble in acid, chiefly sand... ...... 82:63
100-00
Lime. ... i e Very small quantity.
Per cent.
Nitrogen ........ ... .. ... i cen .. 264
Sand (approximately)...............c. oo L 78-00
Clay, organic matter, &c. (approximately)... .. ... .... 22-00

For a sandy soil it may be accounted rich in organic matter and nitrogen, though
it is doubtful if any large percentage of the latter is in a condition immediately avail-
able as plant food.
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In mineral constituents, save iron and alumina, it is poor, and therefore fertilizers
supplying phosphoric acid, potash and lime, as well as available nitrogen, should be
employed.

In recommending a fertilizer for onions, especially asked for by one correspondent,
on this soil, we would point out that if any way possible, the land should have a coating
of well-rotted barn-yard manure, poultry manure or rich compost. As it is stated that
wood ashes are not obtainable, the following fertilizer would probably be most econo-
mical and profitable to use : —

Superphosphate . ............... ... 250 pounds per acre.
Muriate of potash....................... 200 « «
Nitrate of soda........ R 51V “

Apply the superphosphate and muriate of potash in the autumn, if possible, lightly
ploughing or harrowing under the mixture. Apply the nitrate of soda broadcast in,
say, three top dressings, the first being given soon after the growth of the young plants
has begun. The second and third applications may be made at intervals of three weeks.

From Township of Nepean, near Ottawa, Ont.—Forwarded by Mr. Hugh Hinds : A
grayish red, sandy loam, and would be termed a very light soil.

ANALYSIS OF SOIL (air-dried).

. Per cent.
MoOISbULE . ..o o it e e 1-31
Organic and volatile matter....: .............. ....... 5-63
Mineral matter, soluble in acid, chiefly oxide of iron....... 645
“ insoluble in acid, chiefly sand. ... .. e 86-61
100-00
Lime.... .... ..o ..Only present in traces.
Per cent.

Nitrogen.............. 154
Sand (approximately)................................. 86:00

Clay, organic matter, &c. (approximately).......... o 1400

For a soil of this character, it would not be considered deficient in organic matter
and nitrogen, though both of these must be greatly increased, either by stable manure
or ploughing under green clover or peas, if the best results are to be expected. The
soil would also respond to liberal applications of lime, phosphoric acid and potash. It
also stands in need of lime. .

To furnish the soil quickly with humus (vegetable matter) and nitrogen, no better
material than stable manure—and the soil would easily stand 20-30 tons per acre—
could be advised. If wood ashes can be readily obtained, they will probably be the
cheapest form of potash available. They also furnish phosphoric acid and lime. For
potatoes, vegetables and fruit trees, use from 50 to 100 bushels per acre, lightly ploughed
or harrowed under as early in the season as possible.

During the early weeks of growth, give a top dressing (broadcast) of nitrate of
soda, for vegetables, and if it can be afforded, for all crops, save the larger fruit trees.
It is well to apply this fertilizer in two dressings, a few weeks apart, using about 50 to
60 pounds per acre at each application.
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From near Port Arthur, Ont.-—A yellowish-red sandy Joam, and, from appearance,
as well as from the analytical results, would be considered a light soil, somewhat below
average fertility :—

ANALYSIS OF soIL (air-dried).

Moisture. .. ... ... i e 1-58
Organic and volatile matter ...................... ... 448
Mineral matter, soluble in acid, chiefly oxide of iron ... ..... 15-01
Mineral matter, insoluble in acid, chiefly sand .......... ... 78-93
10000
Lime .. .. ... ............. ... ...only present in traces.
Nitrogen................ ... ... N 075
Sand (approximately).... ........ .. ... ... ... ... 30-8
Clay, organic matter, &c. (approximately). ............. 19-2

Its chief deficiencies are humus and nitrogen, though in the mineral constituents of
plant food it might also be enriched to advantage. Lime is preseunt only in traces, so that
an application of marl, gypsum or lime in any form would undoubtedly give a profitable
return. If wood-ashes were cheaply obtainable, we could not advise a more economical
mineral fertilizer, for they supply potash, phosphoric acid and lime—all of which would
increase the fertility of the soil. Instead of wood-ashes, a mixture of superphosphate
kainit (the latter contains about 12 per cent of potash) may be used.

Regarding humus (vegetable matter), barn-yard manure, of course, would be most
valuable, but as the supply of this material is no doubt limited the deficiency can be
made good by the growing of clover alone or with grain crops. In this connection, it is
gratifying to learn that this soil will grow good crops of elover. This is due, probably,
to the potash, resulting from the ashes of the fire that passed over the district some
years ago.

If there are any deposits of muck in the district, the farmers should be advised to
utilize them. After digging and piling the muck it should be allowed 10 weather and
air-dry by exposure. It will then form an excellent absorbent to use about the farm
buildings and in the barn-yard. In this way much valuable liquid manure will be
saved and the inert plant food in the muck rendered available. The resulting manure
will prove most valuable to soils of this character.

Being a light soil, it would not be advisable to plough too deeply, but where there
is a sub soil of clay within easy reach of the plough I should advise a judicious admix-
ture with the surface soil.

This soil appears to be very similar to a sample sent by Mr. Wm. Wilson, from
about six miles west of Port Arthur, the analysis of which appears in the Farm report
for 1894. Unfortunately, this sample was destroyed in our disastrous fire in 1896, so
that no comparison can be made as to the appearance of these two soils,
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FERTILIZERS.

SWAMP MUCK.

From the correspondence and the number of samples of this material received for
examination during the past year fron: farmers in the Dominion, it is evident that the
testimony given in former reporte of this Division regarding the value of this naturally-
occurring fertilizer has attracted attention to many of the muck deposits of Canada.
Since, however, we have in previous years devoted considerable time to the analysis of
swamp mucks, and being much pressed with other work, these samples have not been
submitted to a complete chemical examination. Sufficient work in most instances was,
however, done to enable the writer to forward a preliminary report to the sender as to
the general character and value. As time permits, these samples, or such as are from
districts from which samples have not hitherto been sent, will be analysed and the
results published in the annual report.

The following table presents the composition of six samples that have been analysed
the past year.

ANALYSIS OF SWAMP MUCK (AIR-DRIED), 1898.

T

NITROGEN. !
i : Mineral
) . ‘ }i,;:u;;ges ;Org]::.(xinc Sand | matter
No.! Locality. Sender. | Per = ton volatile c:i.nd soluble , Water.
i | cent. | of air- matter. ay. md !
; | ! dried aad.
! i | material |
i !
‘l T 1 e
; % ; Lbs.
1 Georges River Station, N.S..John McMullen..., 234 46°8 \ 6287 | 15°28 937 1248
2 " " .. 1°77 3541 5275 | 2741 10°48 9-36
3! " A " .0 1'33: 266 | 38°0L| 40°26| 1299 | 874
4 iChurchill, Ont.......... . F. A. Rogerson. .. 1°04 : 208 4059 170 8:02 | 4969
5 Little York, P.EI......._J. H. Gill...... 2111 422 55'84, 2422 8:98 | 1096
6 W U T ST 208 7801 ! 422 | 488 11'9
; i

i

Nos. 1, 2 & 3.—1t will be noticed that the chief differences between the samples
lie in the proportion of vegetable and mineral matter, and that as the organic matter
decreases, so does the nitrogen. Since this latter element is the one of greatest impor-
tance in mucks, the samples receive their value in the order given. All three specimens
would make fair absorbents and prove useful for composting purposes.

No. 4.—A very fair sample. If further allowed to dry by exposure it would make
an excellent composting material.

Nos. 5 & 6.—Usually, the amount of vegetable matter is a measure of the nitrogen
present ; such, however, in this instance is not the case; that with the largest amount
of organic matter contains the least nitrogen, and vice versa.

Although swamp muck contains considerable quantities of plant food—and espe-
cially of nitrogen—we would remind farmers that this plant food needs preparation
before it can be of any service to growing crops. By exposure in the pile, the muck is
“ weathered ” and dried. It is then in a excellent condition to use in conjunction with
litter in the cow-house, pig-pen, &c., indeed, everywhere about the farm buildings where
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there is liquid manure to absorb and retain. It will also prove a valuable addition to
the manure heap, keeping the mass moist, and thus controlling fermentation. When
thus further decomposed by rottting manure, the manurial value of the muck is much
increased.

For a more detailed account of the methods of treatment and uses of muck the
reader is referred to reports of the Division of Chemistry for 1896.

BASIC SLAG: THOMAS PHOSPHATE.

This comparatively new phosphatic fertilizer is now extensively advertised in
Canada, and consequently many inquiries have been received regarding its nature,
composition, value, etc. To furnish this information the following short article has
been written :—

In the manufacture of steel by the Bessemer process a slag is formed rich in phos-
phoric acid. It is, in fact, chiefly, basic phosphate of lime. This by-product (it was
until recently also a waste product) produced by the union of the phosphorus of the iron
with the lime of the flux employed, is reduced to a fine powder and put upon the mar-
ket as an agricultural source of phosphoric acid under the name of Gilchrist Thomas’
Slag, Basic Slag, Thomas’ Phosphate, etc. Without any further treatment it is applied
to the soil.

" Basic Slag contains from 15 to 20 per cent of phosphoric acid. In the Report on
Fertilizers by the Department of Inland Revenue (Bull. 55), March, 1898, analysis of
two samples are given, as follows :-—

Basic or Thomas Slag. { No.820. © No. 848,

|
Total phosphoricacid . ...... ... o e e l, 16-76 1625
Total available phosphoric acid .. . .. .. ... ..o oo 593 780

Tt also possesses a certain amount of free lime.

As regards the availability of its phosphoric acid it may be said to rank next to
superphosphate, for though not immediately soluble in water, it is readily soluble in
dilute acids. For this reason we may suppose it to be easily acted upon by the exuda-
tions of rootlets and absorbed.

Many agricultural chemists place the phosphoric acid in Basic Slag on a par with:
the “ reverted ” phosphoric acid in superphosphate. Extensive experiments in Germany
by Wagner and others have established its value for all crops requiring phosphoric
acid ; this value is approximately estimated at one-half that of superphosphate.
Wagner recommends for ordinary crops an application of 500 pounds per acre.

It should always be bought on analysis, and since its usefulness depends upon its.
ﬁixeness, farmers should see that they buy only that which is in the form of an impalpa-
ble powder.

p?t can be used in mixtures with nitrate of soda and the German potash salts with--
out detriment, but should not be previously mixed with sulphate of ammonia as such
would result in the loss of valuable nitrogen.

Basic Slag responds best on peaty soils, soils that are sour through insufficient.
drainage, soils rich in humus and those deficient in lime.
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SOUTH CAROLINA ROCK.

This is another phosphatic fertilizer that has found its way on to Canadian
markets, though as yet it has not received an extensive trial in the Dominion.

“ Phosphate Rock ” occurs naturally and in vast deposits in North and South
Carolina, Florida and Georgia. Two varieties may be recognized, the so-called “river”
and “land ” phosphates. The river phosphate is dredged from the beds of rivers or taken
from swamps ; it varies from gray to black, and contains from 50 to 60 per cent of phos-
phate of lime. Itis usually put upon the market in three grades. The ‘“land” phosphate
is of a yellowish colour, and frequently contains large percentages of iron and alumina.

These rock phosphates are ground extremely fine and sold as ‘“ floats,” to be applied
directly to the soil. The finer it is ground the more immediately will be its effect upon
the crop. For most crops and under ordinary farming conditions we could scarcely
advise the use of this untreated phosphate rock, even if finely ground, since but a very
small percentage of its phosphoric acid is soluble, and its action is consequently
extremely slow. Treated with sulphuric acid it makes excellent superphosphate—a
fertilizer valuable for supplying immediately available phosphoricacid. The phosphoric
acid in phosphate rock is rated at about 2c. per pound, making the selling price of
material worth about $10.00 per ton.

WELL WATERS FROM FARM HOMESTEADS.

As in former years, a number of waters from farm wells have been examined in the
Experimental Farm laboratories. The results obtained have already been reported in
full to the senders of the samples, but it has been thought that the insertion in the
annual report of the Chemical Division of the analytical data, together with a brief
remark as to the purity or otherwise of the waters—as has been customary in the past—
would be both useful for reference and valuable from an educational standpoint. In
the following table the results of the examinations are given. These waters, received
between 30th Nov., 1897, and 1st Dec., 1898, are, as will be seen, from many widely dis-
tant points in the Dominion. Of these, thirty per cent have been passed as free from
impurity, sixteen per cent have been reported as decidedly suspicious, and fifty-four per
cent have been condemned as dangerous to health.

The desirability, or rather the necessity, of pure water, if the health is not to be
endangered, must be realized when we remember the very important part that the water
we drink and consume in our food plays in the nourishment of the system. The body
is made up largely of water, a man, weighing, say, 148 pounds contains about 90 pounds
. of water. The biood which bathes every tissue and which carries the digested food
products to every part for the growth of bone, flesh and brain, and which constitutes
about one twelfth of the body weight, islargely water The food is digested and assimilated
by the aid of water. The waste products of the vital processes within the body are got
rid of largely by means of water. All this water, the water that becomes part of our
very selves, is the water we drink or take in our food.

The pollution so commonly found in the water of the farm well is of the nature of
drainage from the barn-yard, stable, privy or some similar source, in other words, the con-
taminated water contains liquid excreta or matter dissolved by the rains from the solid
excreta. The danger to the system from this may be considered as two fold. First, it
acts as adirect poison. Though probably slow and insidious in its action, it nevertheless
has a decidedly injurious effect, lowering the tone of the system, undermining the con-
stitution and rendering it liable to catch any disease that may be prevalent, cauring sick
headache, nausea, indigestion and many disorders of the intestinal tract. Secondly, such
polluted water is a most favourable medium for the growth and multiplication of those
germs which are the cause of typhoid fever and other diseases caused by the microscopic
organisms. Once such germs find an entrance into the well—and this is generally
brought about by drainage from the excreta of patients, as for instance, suffering from
typhoid—the water becomes a source of infection.
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l |
| | g
| |
. Locality. : Marks. | Date. | £
£ ; - >
E i | E
z 3 =
1 Strathroy, Ont................ R Ce2
2 Colborne, Ont . .. .. ' : fracex.
3 Rockburn, Que 1:075
4 Hazel Hill N.S 63
5 ! Free.
6 St. H( anri de Mascouche, Que. . . [Rev. K. P00 ) ‘30 274
! |
| - 1898,
' |
7 (ladstone, Man . . A H. W T oo Jan., 5 1032
b Westbourne, Man.. ... CPC SFeb. 7o 2240
):3t. Henri de Mascouche, Que. LRev. ELPOT Lo n 25, Free.
10 ~\lmunte, Ont........... .K. D, N -3
]7 Purple\llle, Ont... ...........
13 South Wentworth, Ont. ........
14 Nelson, P.O., Halton, Ont.....
15 Chelsea, Que............. .....
16 Strathroy, Ont.......... ...
17:Chelsea, Que...... ... ... .. .
18 Cartwright, Man. .. ........ . C.
19:Rockland, Ont. .. ... ... .... M.
20 St. George, Ont..... .
21 Hintonburg, Ont. N1
22 Rockliffe, Tp. Nepean. Ont. . . T.F.. .. June 9 03
23 Souris, Man.............. .. .. CdeCL&HLLLL L w18 209
24 Wyoming, Ont. ... .. e W w200 025
25 Hydtnhmn Ont .. ‘ A Gy Nolooo w2 195
26w i e e ST, O 2. woo & 17
27 Riv eraulo Albert Co.,, N.B.... ' H.A. T .. ........... w23 02
28 Bervie P, () chardme, ont.. 1J. G oo w24 1045
29 Billings Bridge, Ont . P p 1095
30 Rathwell, Man ................ . | 02
31 Grenfell, Assa, N.W.T. . . .. .. .G, E el ¢ 40
32 Dalesboro, Assa., NNW.T .H.C. e 02
33 Kirks Ferry, Que.............. .G ; 057
34 Curran, Onte. . .ooooveiienn, . 5 5013
85 Powell P.O., Carleton Co., Ont.|S. S. H................. o 15 02
36 Minnedosa, N.W.T... ........ R.PLF w2 51
87 Alexandria, Ont . .............. E A H......... ...... w26 02
38 London, Ont. .. .......... ... JS P v 30 268
39 Chelsea, Que.......... .... .... H.B P..... .......... Aug. 8. 05
40 (Glacier. B.C.......... .. ... Dr. . Foo.....o.o0 .. w13 018
41 The Brook, Ont........... .... AcGo oo . w13, 6755
42; Chelspa, Que.......oo.et ol ABH,A. . (... w18 03
83 U I B w18, -024
44 (xlauer BC........ Dr. Wm. S... ..... ... w23 018
45 Port bvdney Ont.............. J.F.C,No1....... e 23 (036
461 .............. ! " No.2 . sl 23 1021
47, Sussex, \ Bl e 1092
48 \'hddlechurch, Man............ R. -096
49' Ameliasburg, Ont......... . IS 352
50|Chelsea, Que............. ... .. 1. 1026
HliCrossland, Ont................. . -38
52/ Alberton, PET ..o ‘02
53! W e . 102
Y . 02
5all’lm~:mw Que. . ooiiiii. ¥ 7]

]
|
|
|
1

A. 1899

ANALYSIS OF

RESULTIS STATED IN

|
|

{
|
|
|

Ammonia.

\ Nitrogen in Nitrates'!

6672

05

‘16 418 ' 136 0
6 04 10
096 1°573 226
o7 1’139 . 78
020 2238 20
12 01 1140
00 47271 23070
052 1°460 76
032, 4860 70°0
0241 1°98 220
156 0198 340
072 | 1°043 44
08 695 2300
080 | 4°061! 310
028 | None. | 60
08 | 34621 6370
"384 | 117183 | 11670
44 44 1 40
-024 0R2 | 38
128 | 1573, 1370
“085 ‘8871 30
075 156 | 3250
21 “088 ¢ 210°0
373 0871 15
08 | 1518 40
063 0351 35
189 118641 ¢ 310
10 1 1891 350
25 033 1 1050
3% 1 157 | 1140
1000l | 1095
145 1 04 4
428 | 068 ' 436070
055 0 179 . 85
205 0 1R 1570
09 1031 4
10 1 CTI8 | 140
265 1 4685, 16°2
027 10246 ‘10
198 “0568. 440070
263 34261 270
157 310 | 102°0
-037 0447 10
12 2:676 76
182 1 4-20 19°2
-08 0971 25
“139 ‘196 | 54°0
‘1741 *830 680
092 21198 76
“60 044 | 140
076 . 2°708 | 62°0
0361 26431 550
032 - 211 59°0
817 0620 740




WELL WATERS, 1898.

PARTS PER MILLION.

Experimental Farms.

|

R |
- o b i
= 3 R Phosphates. ! Leport.
xn 1 =
= 2 °
5 = | i
3 B =
_____! 7 | e . .
| i
i !
480°2 ; 3232 | 166°0 Traces.......... ... ‘Considerably polluted ; unwholesome.
10688 ‘8 ‘0 {Very heavy traces. .. Seriously polluted ; dangerous to health.
1930 ! Probable organic pollution.
160-8 : 1048 56°0 {Heavy traces.. ... Undoubtedly polluted.
508, 22°8 28°0 |Slight traces. Suspicious.
588 188 00 (Free ............. ..Decidedly suspicious.
|
|
618-8 | 3848 | 2340 Traces.. .......... Pure.
2166°0 © 970°0 | 1196°0 ;Heavy traces ...... Most seriously polluted.
520 1 32°0 200 {Traces.............. Pure.
6464 | 326°4 | 320°0 iHea.vy traces . ..... Most seriously contaminated.
406°0 1 266°0 | 140°0 Slight traces Probably a safe water.
466°0 . 254 0| 2120 |Traces......c....... Polluted. :
416°0 1 2860 | 130°0 W e e Suspicious.
1205°2 1 681°2 | 524°0 {Very heavy traces...|Polluted.
2680 ¢ 116°0 | 152°0 [Traces .. ......... Coutaminated.
256°0 | 190°0 660 |Large traces........ Pure.
........................................ Contaminated.
2374°0 | 1536°0 1 8380 |Slight traces........ {Seriously polluted.
1100 70°0 | 40°0 [Heavy traces ...... Free from pollution.
886°0 1 7140 i 172°0 [Slight traces........ Free from organic impurity.
306°0 i 21070 96°0 |Heavy traces .. ... Free from pollution.
2720 | 18670 86°0 INone. ... ......... Pure.
1538°0 | 145870 80°0 [Traces.............. Seriously contaminated.
656°0 , 5620 940 M veseenee ae e Wholesome.
37501 227°0| 1480 |Heavy traces . .... ‘Decidedly impure.
240°4 1 15070 904 |Traces............. Seriously contaminated.
130°0 79°6 504 {Slight traces....... Free from all organic pollution.
5584 | 2940 | 264°4 |Heavy traces...... :Undoubtedly polluted.
2696 1 172°6 97°0 |Traces.......ooen... "Polluted.
4183°0 | 3640°0 | 548°0 [Slight traces....... ‘Mineral water free from organic pollution.
32090 | 2711°0 | 4980 |Traces............. Polluted.
2576 : 1640 93 6 |Heavy traces ... . Free from pollution.
535 ¢ 325 210 [Slight traces........ Not contaminated.
960170 | 9112°0 | 4890 W e Mineral water not suited for household purposes.
432°0 1 3580 740 (Traces....... ...... [ Polluted by drainage.
2263 6 | 1865 6 | 400°0 |Very heavy traces.. .‘Most seriously polluted.
22000 1 127°2 92°8 |Traces....coouvnvnn. |Free from pollution.
2232 1664 568 W veeeeraianes ‘Seriously contaminated.
261°2 1 1700 91'2 |Heavy traces ....... Polluted.
16°8 20 48 (None........... .|Pure
90040 | 8506°6 | 497°4 !Slight traces........|Mineral water not suited for household purposes.
279°6 |« 208°0 716 Traces....... PP 'Polluted.
443°8 | 275°2 1 173'6 Slight traces...... A "
16 00 16 None.....oooovnnnsd Pure.
1880 830 | 1030 Traces.............. Polluted.
190°0 600 | 130°0 :None............... ‘Seriously contaminated.
70°0 46°8 23-2 Traces .'Suspicious.
838 8 | 626°4 1 262°4 Slight traces.. ./ Decidedly suspicious.
483°4 | 356'4 | 13270 |Traces...... .. ‘Seriously poliuted.
163°5 | 1095 B4'0 | v cieeeeen ans :Contaminated.
G476 | 400°0 | 247°6 None........ooeuon. | "
461°6 7 341°6 | 12000 | v ... eaeenoen ‘Suspicious.
364°8 2304 | 1344 W i eeeinen "
470°8 | 342°0 | 123'8 |Slight traces........ "
980°0 { 796°0 84'0 |Heavy traces ..... -
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ANALYSIS OF

RESULTS STATED IN

; | g
‘ & <
: . ‘g £
g 3 £
{ [ 2 g | Az
' 2 Tz | =8
Locality. I Marks. Date. E T4 | T35 .
£ | g z EA 3
2 < | Z &
] | g | 2 5% =
E 4 = - =
Z ] ! < < | & [&]
1898. 1
{
56 South March, Ont ............. Sept. 177 024 088 | 4-114 360
57| W i w17, 03 ‘113 | 362 3470
58 Ste. Anne de Bellevue, Que..... w19l 10774 40 2:922 148
59 Pickering, Ont................. : 128 | 1414 300
60 W e i e 066 166 34°0
61:Port Sydney, Muskoka, Ont 092 517 44
62, “ " ‘212 166 16
63 " " 04 %) 54
64/ Yorkton, NW. T .... ......... 993 18121 760°0
65 Hull, Que ..................... 26 237 19
66 Fenaghvale, Ont...............1J. G. *24 ‘69 | 5520°0
67 :South March,Ont............ iC. M. C. 016 223 645 1072
68 " e e . 06 2-121 188
69 L .. 0 03 *133 1°785 880
70 " e - ’ ‘04 795 . 50
71 n 25 3669 516
72/ Merrivale, Ont. 135 | None. ‘1
73[Lakeview, On 06 " 700°0
74/Souris, Man...... [ 1025 463 | 3280
75 Portsmouth, Ont........... ... 165

349 | 6-352 |

The well located in the barn-yard or near the privy, really acts as a cesspit. The
water, and with it the organic filth in the soil of the vicinity is drawn into the well,
since water always seeks its lowest level. This is true no matter how impervious the
soil is through which the well is dug—though of course the time elapsing before the
well is polluved depends upon the character of the soil and the amount of drainage
matter. The number of our farm wells which are true springs, that is, in which water
is received from a distant subterranean source, is not large. The common practice,
then, of sinking the well about the farm buildings is one that we must strongly con-
demn, for it is sacrificing, or at all events jeopardizing, health to convenience. It would
be much wiser and safer to put the well in the front of the farm-house than at the back,
as is now the custom.

‘We are constantly being asked if such contaminated water cannot be purified and
rendered harmless and wholesome. Our reply is that by far the safest plan is to abandon
such a well and seek another where there is no danger of infiltration of filth. But until
this can be done, the only safeguard is to previously boil all water used in the house.
This destroys the poisonous compounds and kills any harmful germs that may be
present. The ordinary household filters are practically useless for this purpose. Freshly
boiled water is flat and insipid to the palate, but if it is allowed to cool in the open it
becomes brisk and pleasant again from re-absorption of air.

The following suggestions and advice are offered to those who are interested in this
important subject :—

1. If possible, utilize a spring or pure stream some distance from the farm
buildings, and if gravity cannot be used for bringing the water in pipes, a windmill
pump or ram, neither of which are expensive affuirs now-a-days, should be employed.
If, however, it is necessary to sink a well, place it at a sufficient distance from all source
of pollution as to be beyond possible contamination. No matter how impervious
the soil may appear to be, never sink the well in the barn-yard, under a building
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WELL WATERS, 1898—Continued.

PARTS PER MILLION.

2 g l
2 E | £ !
= = 2 ‘
r-‘—? & ,g‘/ Phosphates. Report.
& < £ ‘
— z <] i
£ = 2
& 2 | 3 |
|
|
531°2 © 8824 | 148°8 |Traces.............. Seriou:[]j' polluted.
4392 1 278'8 | 160°4 W veieaeee s .|Polluted.
642°8 | 4644 | 1784 Heavy traces...... |Seriously contaminated.
392°8 ° 276°8 | 1160 iTraces.............. Polluted.
435°2 | 314'4 | 120°8 {Slight traces........ Contaminated.
544 L e Good and wholesome.
960 I........ T Contaminated.
L5 R [ Suspicious.
53676°0 :47100°0 | 6576°0 |Very slight traces. ..|Exceedingly bad.
260°4 | 184°0 764 Free from sewage pollution.
102944 1 9891°2 | 4032 .|Contaminated.
2232 186°4 36°8 .1Free from contamination,
2060 | 240°0 56°0 | Heavy traces . .| Polluted.
5688 © 374'4 | 194'4 |Very heavy traces...|Contaminated.
2470, 172°0 75'0 (Slight traces .. ....|Free from pollution and wholesome.
531°2 1 375°2 ) 156°0 |Traces.... ......... Polluted.
270°0 | 2016 68°4 |Slight traces .. .... Free from sewage pollution.
2339-0 | 2177°0 | 1620 N e Saline water not suited for general household purposes.
1639-2 | 1471°2 |  68°0 |Heavy traces . : " " " "
14016 | 11784 | 2232 " .- .....|Contaminated.

sorn;a.ining animals, or near the privy or the back door. Convenience should be
acrifi ced, but health should not be jeopardized. Put the well in the front garden rather
than in the back yard.

2. Surface and local sewage water should be kept out by lining the well with brick
or stone work, laid in cement, to the ground water line. Glazed drain tiles of & foot or
80 in diameter, cemented together at the joints, make an excellent well, and are not
costly.

)i;. The well should be protected by a closely fitting top, protecting slightly above
the level of the ground.

4. The well should be examined and cleaned periodically—frogs, rats, mice, &ec.,
frequently find therein a watery grave.

5. Garbage, household slops, and the like, should never find a resting place near the
well. Their proper place is in the compost heap. The habit of throwing both solid and
liquid waste outside the back door is both dangerous and wasteful.

6. The well should never be used as a cold storage receptable—accidents will
happen. Neither should the milk cans, &c., be washed at the well, unless there is a
very efficient drainage therefrom to carry to a safe distance the waste water.

The subject of cleanliness about the farm buildings is intimately connected with
that of pure water, as well as that of economy in fertilizing material ; but in this connec-
tion I shall only say at present this: that air-dried swamp muck is an excellent absor-
bent and composting material. Deposits of this naturally-occurring fertilizer are to be
found on many farms, and in many localities where such is not the case, it may frequently
be obtained for the expense of hauling. It is a material rich in nitrogen, and, there-
fore, valuable in itself. Its free use in and about farm buildings, where there is liquid
manure to be absorbed, will be found profitable, and, at the same time, valuable in
keeping the surrourndings healthy, and, possibly, the well water pure.
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REPORT

OF THE

ENTOMOLOGIST AND BOTANIST

(James Frercner, LL.D,, F.R.S.C, F.LS.)

1898.

Dr. W. SAUNDERS,
Director, Dominion Experimental Farms,
Ottawa.

Sir,—1I have the honour to hand you herewith a report on some of the most impor-
tant subjects which have been brought officially under my notice during the past season.

As in former years it is, of course, impossible and unnecessary to treat in the annual
report of the Division of many subjects which have required attention by the Entomolo-
gist and Botanist and his Assistant during the year. The correspondence has increased
considerably and is of a varied character ; there were 2,771 letters received and 2,906
sent out.

I have had several opportunities of studying important outbreaks of injurious
insects and noxious weeds in the field and of attending meetings in widely separated
parts of Canada, where it has always been my endeavour to bring prominently before
farmers the work which is being done for them in my Division. These occasions have
been of inestimable service to me in learning the different conditions prevailing and the
methods of farming in vogue in the various parts of the Dominion.

The experiments with grasses and fodder plants have been continued and are al-
ways of great interest to visitors. It is satisfactory to be able to record the great success
which has attended the extensive introduction of Awnless Brome grass into the arid
regions of the West. Where it has been tried in the East it is also spoken of very highly
and is a heavy producer of excellent fodder and hay.

Mclver's Rye-grass or Western Rye-grass, a form of Agropyrum tenerum, Vasey,
found wild in Manitoba and cultivated for some years by the introducer, Mr. K. McIver,
of Virden, Man., has given most satisfactory results as a hay and pasture grass. Mr.
S. A. Bedford, Superintendent of the Brandon Experimental Farm, who has grown it
for many years has always spoken of it in the highest terms. This is also the case with
Mr. Angus Mackay, at Indian Head, and with some others who have tried this grass.

Of many mixtures for permanent pastures, grown together under the same circum-
stances, that known as the Experimental Farm Mixture has again given the best results.
This mixture consists of : Timothy, 6 pounds, Meadow Fescue, 4 pounds ; Ovchard-grass,
2 pounds; Kentucky Blue-grass, 1 pound (where the ground is low, add 1 pound
of Red Top) ; with the above sow the following clovers: Cominon Red, 1 pound ; Mam-
moth Red, 1 pound; Alsike, 2 pounds; Lucerne, 2 pounds; White Dutch, 2 pounds.
The above quantity of seed is for one acre.

Some rather important experiments have been begun along the Ottawa River in
the province of Quebec to utilize the swampy lands in places subject to denudation or
drowning out during the spring freshets. Mr. C. D. Tylee, of Ste. Thérése de Blainville,
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has been very successful in seeding.down some land of this nature which had been broken
up and from which the surface soil was carried away or much impoverished by the over-
flowing of the river in spring.

Another series of experiments is being carried on at the suggestion of Dr. T. Christie,
M.P., near Lachute, where there is now a large tract of shifting sand, some five miles in
length by about half a mile to one mile in width. The provincial Government of Que-
bec has encouraged the farmers and assisted them in planting trees. Many of these
have done well, and the farmers being all interested are working hard to bring back this
tract to what it was only fifty years ago, a beautiful undulating forest land. For the last
few years the desert tract has spread very much, the shifting sand drifting over good farm
lands and rendering them useless. Several sample packages of seed of the Awnless
Brome-grass have been distributed, which it was advised to mix with white clover and
sow among the trees. As this land was within quite recent times covered with trees
and as all the farmers around it are keenly interested, there is every reason to hope that
if all will keep on doing a little every year, planting trees and sowing grass and clover,
in time the encroachments of the sand will cease, and the land will be brought back
again to usefulness.

Several thousand specimens of plants and insects have been sent in for identification
from naturalists in all parts of the Dominion. From these collections several additions
have been made to the museum. Many rare and valuable specimens have been added
through the kindness of Mr. J. R. Anderson, the Deputy Minister of Agriculture for
British Columbia, and from my own collections in British Columbia and the Rocky
Mountains during the past suinmer.

Subjects requiring special attention since I last reported were the following :—

The Rocky Mountain Locust and wheat insects among the enemies of cereal
crops ; these are treated of fully in this report. Root maggots did much harm throughout
the season to cabbages, turnips, radishes and onions.

Of fruit insects, particular mention may be made of the San José Scale and many
other scale-insects sent in by correspondents who had noticed them in looking for the
San José Scale. The efforts which have been made to control and prevent the spread of
the San José Scale, have been so far successful that it may still be said, I believe, that
none of our Canadian nurseries are infested, and, as no nursery stock is now allowed to
be imported from infested countries, there is every reason to hope that Canada will soon
be free from this terrible scourge of the fruit growers to the south of us.

An unusual outbhreak was of the Green Fruit-worms on fruit trees in Western
Ontario and on maple trees at Niagara, and near Ottawa at Aylmer and Hull, Que.

Tent Caterpillars were enormously abundant in nearly every province of the
Dominion, and no important occurrence of parasites was noticed except in British Colum-
bia, where the caterpillars died in large numbers about the time they began to spin their
cocoons.

Plant-lice were very destructive to cherries, currants and turnips. This last named
attack on turnips was very severe in Manitoba and also in Ontario, where it constituted
one of the chief injuries of the year to field crops.

The apples in British Columbia were much injured by the Apple Fruit-miner and
by a small moth which has not been much mentioned of late years but which many
years ago, under the name of Plum Moth, was described as destructive to plums in
Illinois. It also attacked plums as well as apples in British Columbia this year. I have
no doubt that the caterpillar of this moth is the one which has frequently been erron-
eously referred to by British Columbian correspondents as the Codling Moth.

In the province of Quebec a serious and rather remarkable outbreak was by the
Plum Curculio in apple orchards at Chateauguay Basin, the fruit being much distorted
and rendered unfit for the market.

A few new insect pests must be mentioned :(— .

In British Columbia the larvee of an extremely rare longicorn beetle, Xylocrius
Agassizii, Lec., were imported as borers in the stems of young gooseberry bushes from
Oregon. This insect I hope and believe is not likely to become a serious pest.
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In New Brunswick the larve of a sawfly belonging to the genus Lyda occurred
abundantly upon raspberries at St. John. There is no mention in literature of a similar
attack, but several larve are wintering in our breeding jars and it is hoped that the
perfect insect will be reared next spring and the species identified.

In Ontario, considerable injury was done in beds of violets, grown by Mr, J.
Dunlop, the well known florist, of Toronto, by the larve of another sawfly, Emphytus
Canadensis, Kirby. These false-caterpillars have been complained of occasionally in the
Past as attacking the foliage of pansies (Viola tricolor, varieties), but no great injury
by then has been previously recorded.

The Bean Weevil, often mentioned as injuring stored beans in the United States,
has this year been found at Strathroy in Ontario. :

. Meetings attended.—Under the instructions of the Hon. Minister of Agriculture and
In accordance with plans made by you as Director, I have taken part in several impor-
tant meetings during the past year. In January last I attended a convention of fruit
growers, nurserymen and official entomologists at Washington, D.C., to discuss the
question of legislation with regard to the San José Scale. During the same month,
farmers’ meetings were attended at Lachute and Cowansville, Que. In February, a
series of several meetings was held in New Brunswick in company with Mr. W, W.
Hubbard, of Sussex, N.B., and Mr. J. E. Starr, of Nova Scotia, who had just returned
from England, where he had been examining into the transit and sale of Canadian fruit.
This series ended with a grand convention at Fredericton. On the 24th and 25th of
the month meetings were attended in Montreal and at Huntingdon, Que. On May 7th
I visited Lachute to examine grass experiments. On June 15th a large farmers’ pic-nic
was attended at Farrelton, Que. June the 16th and 17th were spent in the Niagara
district, driving with Mr. Geo. E. Fisher, the energetic San José Scale Inspector, who
}Slas done excellent work in detecting and destroying trees infested with the San José
cale.

On June the 27th I left for the West: the first half of July was spent in the pro-
Vince of Manitoba, holding meetings in company with Mr. Hugh McKellar, the Chief
Clerk of the provincial Department of Agriculture. There is probably no one better
Informed as to the history of the development of Manitoba and its requirements than
Mr. McKellar. I, therefore, obtained much valuable information from him with regard
to the capabilities of the province. The subjects treated at the several meetings wereall
In connection with weeds and the legislation relating thereto. The meetings this year
Wwere held in parts of the province not visited by us during the two previous years. The
Subject of weeds is of great interest throughout Manitoba and the Territories. It was
a great satisfaction to me to notice a decided improvement in the condition of the farms
In this respect since four years ago. This must certainly be credited to the vigorous
policy adopted by the Hon. Thomas Greenway, the Minister of Agriculture, and his
Deputy, Mr. McKellar. A popular feature of this year’s campaign was the establish-
ment of a Weed Tent at the Winnipeg Exhibition, whers large bundles of all the weeds
of the province were exhibited. This tent was always under the charge of some official
from the provincial Department of Agriculture, and I was able myself to be present for
the first three days. This exhibit may fairly be said to have been thronged by inquiring
farmers who wished to examine the specimens or brought with them weeds to be named
and to get advice as to their treatment.

On July the 20th I joined Mr. J. R. Anderson, the Deputy Minister of Agriculture
for British Columbia, and travelled with him continuously till August the 8th. Through
Mr. Anderson’s intimate knowledge of the country, no time was lost and a much larger
Rumber of meetings was held than could otherwise have been the case. He being also
an enthusiastic botanist, assisted me very much in procuring many valuable specimens
of rare plants. By many acts of kindness he added much to the pleasure of my visit.

On my way back to Ottawa, in response to a telegram from the Hon. J. H. Ross,

ommissioner of Agriculture for the North-west Territories, I stayed off at Regina,

and addressed a meeting of farmers upon weeds and their eradication. This meeting, of

Which Mr. Gerald Spring-Rice was chairman, was fairly well attended and considerable
Interest was shown in' this important subject.
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With the consent of the Hon. Minister of Agriculture, I had the pleasure of pre-
paring for the Hon. J. H. Ross, a Bulletin on the Worst Weeds of the North-west
Territories. This bulletin of 29 pages and containing many illustrations, has been
widely distributed and has been received with favour by North-west farmers.

‘While in Manitoba in the beginning of July, and again on 16th August, I had an
opportunity of investigating an occurrence cf the Rocky Mountain Locust. The out-
break had been referred to in several newspapers, and there was much anxiety among
farmers. I was pleased to be able to detect a great many parasites and to explain
through the newspapers the true state of affairs; at the same time farmers in the infested
district were advised what should be done to avoid a recurrence of the injuries
experienced this year.

I returned to Ottawa on 20th August. On the Sth September I attended a
meeting at Toronto of the new Canadian Horticultural Society, and delivered an address
on fungous diseases and insect pests. The Tth and 8th of November were spent at
Lachute and Ste. Thérése examining the progress of grass experiments, and on the 9th
November I attended the annual meeting of the Entomological Society of Ontario in
Montreal.

Acknowledgments.—1 am under many obligations to kind friends and scientific
specialists for much assistance. Mention must first of all be made of my colleagues,
Prof. John Macoun, and Mr. W. H. Harrington, of Ottawa, also of Rev. Dr. Bethune
of Port Hope, Ont., for valuable help on many occasions, as well as of the following who
have extended many courtesies and furnished me with their invaluable publications :—

Dr. L. O. Howard, United States Entomologist, and his staff at Washington, D.C.;
Dr. J. B. Smith, of New Brunswick, New Jersey ; Professor W. G. Johnson, of College
Park, Md.; and Professor T. D. A. Cockerell, of Mecsilla Park, N. Mex., for special
identification of insects; Professor L. R. Jones, of Burlington, Vt.,, and Mr. .J.
Dearness, of London, Ont., for the identification of many plants and fungous diseases.
I must again thank my kind friend, Miss E. A. Ormerod, for her continued interest in
our work and much valuable advice always freely given.

In conclusion, I beg again to acknowledye the great help I receivelcontinuously 1n
all branches of the work of the Division from my assistant, Mr. J. A. Guignard,’ B.A.

I have the honour to be, sir,
Your obedient servant,

JAMES FLETCHER,
Entomclogist and Botanist,
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CEREALS.

The season of 1898 has been a very anxious one for the farmer in Canada. From
all quarters correspondents have reported unusual climatic conditions with extremes of
heat and drought or low temperatures and heavy rainfall. On the whole, the wheat
crop of the Dominion at the end of the season turned out better than could have been
anticipated. In British Columbia, with its diverse climates, the small grains gave good
returns, particularly on Vancouver Island, in the rich lands along the Fraser River and
in the Okanagan Valley. From the North-west the accounts both as to quality and
yields are very satisfactory, notwithstanding almost unprecedented rains after the grain
wasg cut.  Mr. Angus Mackay, Superintendent of the Experimental Farm at Indian
Head, says at the end of September : ‘“From all parts of this district the wheat crop is
better than was expected. The lowest yet reported is 28 bushels per acre on stubble
land, while many have over 30 bushels per acre. The crops on summer-fallow run
from 30 to 45 bushels per acre. There will be an average of from 30 to 35 bushels per
acre.” In the Manitoba Crop Report of August 22, we find: “Perhaps in no year in
the history of the province has the productive nature of our soil been so noticeable as
the present season. Seeding time was unusually favourable, but for a month or six
weeks after seed was sown there was no rainfall. In many fields seed did not even
start to grow until late in June, so that, up to the first week in July, prospects were far
from promising. A change came during the second week in July, when hot, growing
weather gave crops a good start.

“ From that time to maturity conditions were favourable. After this, however,
another six weeks of cold wet weather set in, from which the wheat suffered consider-
ably. This loss varied much in the different sections of the province, and is variously
estimated at from 1 to 33 per cent of the crop. The best reports were from the North-
central, South-central and Eastern districts. In the South-west, particularly north of
the Turtle Mountains, the crops suffered much from want of rain, and in restricted areas
from the ravages of the Rocky Mountain Locust. Some fields never recovered, but
others picked up in a most remarkable manner, giving the whole country a strange
patchy aspect. The spring drought, followed by rain and growing weather, brought on
a copious second growth of grain which, from lack of moisture, had been unable to
germinate in the spring.”

Mr. Wm. Scott, of the McKay Milling Co., Ottawa, who purchases large quantities
of grain both in the Province of Ontario and in the West, says: ‘“ The wheat crop this
year throughout the Province of Ontario was of exceptional quality, the grain being
clean, hard and heavy, some samples grown in the Ottawa valley going 641 pounds to
the bushel. We have received from our correspondents no complaints of attack by
weevil or any other insects. The wheat from Manitoba and the Territories is this year
of exceptionally good milling quality. The weed question, however, is still one of
enormous importance in the Prairie Provinces, and notwithstanding all that has been
done, even more effort will have to be put forth by our western farmers in sowing clean
seed and weeding their cgops, if they hope to maintain their grades of hard wheat and
to get the best prices in foreign markets.” -

In the Ontario Crop Report for November, 1898, we find: *“Fall wheat: poor
yields were exceptional, and large yields were common. The plumpness of the grain is
frequently alluded to, in many cases the weight going over the standard and as high
sometimes as 63 or 64 pounds to the bushel. Here and there only did correspondents
complain of rust, midge or other injury to the crop. The yield is 24 bushels per acre.
The acreage of spring wheat is only a little over one-third of that of fall wheat. The
crop has been over an average in yield and the quality good.”

In the eastern parts of the province of Quebec and through the Maritime Provinces
the reports are less statisfactory, rust being frequently complained of ; oats, barley,
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rye and buckwheat were below the average. The early summer months were very
favourable to growth, but the autumn being rainy and foggy had a bad effect on nearly
all crops.

“&]berton, P.E.I.—The wheat was very badly rusted, totally ruined in some
sections, much damaged everywhere. I never remember a season since I began to make
observations when the grains were so universally rusted. The Campbell's White Chaff
wheat was being pretty generally sown and this kind suffered most, although no kind was
exempt. This was all the more regrettable since the whole crop was so promising. Up to
the harvest all went so as to cause us to expect an extraordinary return; such a
growth of straw and such fine roots we seldom see; but then came close, damp
weather suited to the spread of rust, and the whole province was afllicted with the
evil. Besides this we have a short crop of potatoes, and even turnips are not up to the
average. The hay crop alone was good, extraordinarily so; but, owing to the great
quantities everywhere available, it sells at only half figures. A very moist season like
the past advances growth here in this sandy loam of the island wonderfully, if it does
not continue too late ; if it does, all grain crops are subject to rust. There is this to
be remarked, which might well be expected, however, that in these years of blight
those who farm intelligently, manure and work well the soil, escape very much better
than the makeshift farmers. T would estimate the farm crops of the whole province, as
follows : Wheat, a quarter crop ; oats, a half crop; potatoes, a half crop; turnips, an
under crop ; hay, an extra crop.”—[Rev. Father Burke.]

¢ Pleasant Grove, P.E.I., Sept. 9.—All wheat in this section, with the exception of
‘White Russian, is a failure, with rust, mnaggots or blight. Harvest is about over with
us now, all wheat being housed.”—{Edward Wyatt.]

WHEAT INSECTS.

It seems strange that there should be so much lack of knowledge and confu-
sion with regard to the few insect enemies of such an important crop as wheat. The
different kinds of wheat insects are few in number and unlike in appearance, but there
is no crop with regard to which for purposes of exact identification it is so necessary to
see specimens of the pests complained of as in the case of wheat. The words weevil, fly,
maggot, joint-worm, rust or blight are made to do service for almost any insect or
disease which may occur. The chief insect enemies of wheat in Canada in the past
have been the Wheat Midge, the Hessian Fly, the Wheat-stem Maggot, the American
Frit-fly, the joint-worms, and the Grain Aphis. There are of course some others, such
as wireworms, cutworms, and the Wheat-stem Sawfly, which attack the wheat plant
occasionally or locally, but the above mentioned are those most frequently inquired
about and which, therefore, are of most interest to wheat growers.

With regard to WirEworMs, which are sometimes the cause of much injury to
grain crops, unfortunately it must be acknowledged that up to the present no practical
remedy has been discovered. The only agricultural treatments which have proved
beneficial are late fall ploughing and sowing infested land to rye or barley which it is
claimed that wireworms do not attack badly.

It may be convenient for reference to give a very brief account of each of the
worst pests.

THE WHEAT MIDGE or ‘“ Weevil ” (Diplosis tritici, Kirby).—Several small red-
dish maggots crowding around the grains of wheat in the ear and causing them to
shrivel. Some of these when full-grown fall to the ground and pass the winter beneath
the surface. Others remain in the ears of wheat and are harvested with the grain.
The eggs are laid in June among the flowers of the wheat, being pushed down between
the chaff by means of the long slender ovipositors of the females. There is only one
brood in a season.

Remedies.—(1.) Burn all rubbish and screenings from the threshing machine.
(11.) Plough deeply as soon as the crop is carried.
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Formerly this insect was enormously abundant in the older provinces of Canada, so
much so that wheat growing was given up in many sections. Of late years the Wheat
Midge almost entirely disappeared from Ontario until the present season, and, although
mentioned occasionally by correspondents, no specimens were submitted or those sent in
proved to be something else. Wheat Midge injury is probably more wide-spread in the
Maritime Provinces just now than in any other part of the Dominion. Mr. Wm.
O'Brien, of Windsor, Hants Co., N. 8., writes: ‘The wet weather forced the hay and
grain to make very rapid growth. But the grain did not appear to fill well, especially
wheat and oats. Wheat only about two-thirds filled and very much affected with weevil.”
At Middle River, Victoria Co., N.8., there was also slight injury by Wheat Midge.

A restricted but severe outbreak of this insect occurred during the summer of 1898
in the Niagara peninsula, Mr. A. T. Small writes :— :

“Beamsville(Lincoln Co.,Ont.).—I send youa packet of Wheat Midge sifted from one
gallon of tailings, some from each of my two neighbours. One of these, Mr. Tufford, a
reliable farmer of long experience, who remembers the Midge when it was so bad here
25 or 30 years ago and who has done most of the threshing in this locality, estimates the
damage at about 25 per cent. He says that all fall wheat had Midge more or less,
Dawson’s Golden Chaff and Seneca suffered most. Spring wheat was not affected, but
little is grown here. Goose wheat and White Fife were sown last spring.”

. Mr. Wolston Small, of Ottawa, who spent the summer of 1898 in the Niagara
peninsula, saw the Wheat Midge larva ¢ so abundant at the time of threshing that
the ground beneath fanning mills was quite yellow.” He reported the insect as very
destructive all along the lake shore in the county of Lincoln.

Toe Hessiaxn Fry (Cecidomyia destructor,
Say).—This insect has been at different times
the cause of serious injury to the wheat
crop of all the older provinces, covering
practically the same area as the Wheat Midge.
The adult is a very small sooty two-winged
mosquito-likefly about  of an inch long (Fig.1).
The females lay their minutereddish eggs singly
or in clusters on the upper side of the leaf.

i The young white maggots as soon as hatched

Fig. 1.—The Hessian Fly—enlarged and work their way down to the bases of the

natural size. 1 .

eaves, those of the autumn brood becoming

imbedded in the crown of winter wheat, and

those of the summer brood at the base of the

first or second joint of the stem under the

leaf sheaths ; there they attack the stem, weak-

ening it so that it very easily breaks down
at the point where the injury occurs.

‘When full-grown the outside skin of the mag-

ots hardens and turns dark brown in colour,
when they bear a very close resemblance to
small, slender flax seeds,
for which reason the pupal
stage is frequently spoken
of as the “flax seed " stage
(Figs. 2and 3). Thereare
two broods in the season ;
the flies from the autumn
f:i% 9. Hessian Fly : brood which winter over

pupa-cases or “flax in fall wheat appear in

seeds "—natural size May and June, together

and enlarged. with some of the flies
from the first summer brood which did not
emerge in the autumn ; the flies of the autumn
brood appear in August and the early part of
. September. The change from the maggot to
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1, elbowed down ; 2, showing ¢ flax seeds.”
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the pupal condition takes place inside the brown hardened skin of the flax-seed-like
pupa-case a short time before the fly emerges.

Remedies—The remedies most relied on are: (I.) Late sowing. The postpone-
ment of seeding until after the third week in September delays the appearance of the
oung plants above the ground until all the Hessian Flies of the second brood are
dead. (II.) Burning refuse. As a large proportion of the ¢ flax seeds” are
carried with the straw and at threshing are dislodged and tbhrown down beneath
the machine among the rubbish and broken straw, it is of great importance to
destroy all rubbish or screenings wherever it is known that grain has been infested.
(II1.) Treatment of stubble. As soon as the crop is cut, a harrow should be run over
the field so as to start a volunteer crop from the grains which have dropped in harvest-
ing. By the time the fields will require to be ploughed, many flies of the August
brood will have emerged and laid their eggs on these plants. The eggs will thus be
destroyed at the same time as many seedlings of weeds, when the land is ploughed in the
autumn, If fields are conveniently situated away from barns, houses and stacks, much
good may be done by burning over the stubbles before ploughing, for the pupz occur, as
a rule, at the first and second lowest joints of the stem. To facilitate burning, a little
dry straw may be scattered lightly over the stubble. Should the Hessian Fly ever
develop as a serious enemy of wheat in Manitoba and the West, where fall wheat is not
grown, burning over and ploughing down of stubbles immediately the crop is cut, will
be the best remedies. (IV.) When it is found that a young crop of fall wheat has been
injured by the Hessian Fly, it is a good plan to apply the following spring a light dress-
ing of some quick-acting special fertilizer.

The worst attacks by the Hessian Fly which have come under my notice this year
have been in Prince Edward Island, and in the province of Ontario in the counties lying
between Lake Ontario and Lake Huron. References to injuries by the Hessian Fly
in the province of Manitoba were, as far as I could learn, erroneous, although this
insect may at some time be expected to appear there also as an injurious species, for
Prof. Otto Lugger finds it in Minnesota, in the Red River valley, where the conditions
are similar to those of a large part of Manitoba, he says: ¢ A large areaisinfested, especi-
ally the western part of Central Minnesota from Brown’s Valley to the Mississippi
River at St. Cloud. Further north and south the fly is found in lesser numbers, and
only afew occur in the northern part of the Red River valley and along the Iowa State
line. The damages in some places amounted to more than 25 per cent, in others to 5
per cent and less, but on an average our farmers lost from 5 to 10 per cent of their en-
tire wheat crop.” (Otto Lugger, 2nd Ann. Ept., 1896.)

“ Pleasant Grove, P.E.I., Sept. 9:—1I send you two samples of infested straw, one
from my own field and the other from my neighbour’s, which fell down badly this year.
There were only a few plants in my field which fell down this season. Since learning
from your reports the history of these pests, I have grown good crops of wheat by sow-
ing late and dressing the land with a coat of good manure. My crop this yearis a good
one, the straw is as yellow as gold and almost free from rust.”—[Edward Wyatt.]

Mr. Wyatt kindly supplied me with several samples of infested wheat straws and
also with many stems of grasses from a field which had been badly attacked by Hessian
Fly. Among these it may be mentioned that two stems of Timothy grass (Phleum
pratense, L.) contained undoubted puparia of the Hessian fly. This was a matter of con-
siderable interest to me because from the statement made in Miss Ormerod’s well-known
Manual of Injurious Insects I have frequently endeavoured to find traces of the Hessian
Fly in any of the wild grasses. The statement referred to (quoted from Dr. C. Lindemann,
of Moscow, Russia) is as follows: “Two kinds of wild grasses subject to the attacks of
Hessian Fly are Timothy grass and Couch grass. In 1887 the first named of these was
found to be severely attacked in the Russian Government of Tambov, and Couch grass
was attacked in the Government of Tambov and also of Woronetz ; Couch grass was so
severely attacked ‘that in whole districts covered with this grass, it was destroyed.”
This statement is of interest because of its possible bearing on the question of the
original home of the Hessian Fly, A species which attacked a wild grass so severely as
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above mentioned would appear to be much more at home than where it attacked only a
cultivated plant of exotic origin, such as wheat is in America.

From Mr. Wyatt’s observations it would appear as though at least two or three
different kinds of insects were attacking the wheat on Prince Edward Island.

Samples of Hessian fly were received from several other places on Prince Edward
Island. One sample, which came through Mr. F. G. Nash, of the Charlottetown
Latriot, and was taken from a field of wheat on the farm of Mr. Joseph Wise, was found
to be very much parasitized by minute hymenopterous enemies.

Tur WHEAT-STEM Maccor (Meromyza Americana, Fitch).—The presence of this
insect in a crop of wheat is very easily detected in the summer time when the ears of
attacked stems turn white before the rest of the crop ripens. This injury is known
under various names in different parts of Canada, such as  white heads,” “bald heads,”
“silver top.” If these stems are examined, it will be found that the base of the top-
most joint of the stem has been gnawed away by a slender glassy green maggot a quarter
of an inch in length, pointed at one end and having
black horny mouth parts ; to this injury is due the
dying of the heads before the grain ripens. In
addition to the above, there is another attack on
the wheat crop by the same insect, similar to that
of the autumn brood of the Hessian Fly, in the root
shoots of fall wheat ; it also occurs in many kinds
of wild grasses. There is besides an intermediate
brood which feeds upon grasses aud volunteer wheat
and barley. The severity of the summer attack in
wheat fields seems to vary very much in different
¥ig. 4.—The Wheat-stem Maggot: a, egg; Years, according to the season. Occasionally the

b, maggot ; ¢, pupa; d, fly—allenlurged. injured stems will constitute as much as 5 per cent

(Figure by Trof. H. Garman.) of the crop. This was the case nine years ago in
Ontario. When full-fed the larva of the brood which attacks the stems works its way
up to the upper portion of the sheath and turns to a slightly flattened and very trans-
parent green puparium, from which the fly emerges at the end of July and during
August.

i The perfect insects, of which three distinct broods appear at Ottawa, viz., in the
beginning of June, at the end of July, and at the end of September, are active, greenish-
yellow flies, one-fifth of an inch in length, with shining green eyes and three dark stripes
extending down the back (Fig. 4d). The hind thighs are much thickened, and when the fly
is at rest the fore part of the body is raised. Very soon after emerging, the sexes pair and
the eggs for the next brood are laid. These are snow-white, spindle-shaped, beautifully
marked with narrow longitudinal lines, some of which run into each other. These lines
are connected with each other by much slighter transverse lines. When looked for,
the eggs are easily seen on the upper sides of the leaves, owing to their white colour,
although, of course, they are comparatively minute, about % of an inch (Fig. 4a).

The Wheat-stem Maggot, which, owing to its attack at the roots of wheat, is also
called the Wheat-bulb Worm, occurs all through Eastern Canada, and although the
adult flies are enormously abundant in meadows and prairies all the way from northern
Quebec through the Lake Superior region, Manitcba and the North-west Territories, its
attacks in grain fields have not been complained of under its own name until last season,
when it was discovered by Mr. George Greig, the Manitoba agent of the Farmer’s
Advocate, that thisinsect is the cause of a considerable part, at any rate, of the injury to
wheat in Manitoba which has of late years attracted so much attention under the name
of *dead heads”. In company with Mr. Greig, I was able to confirm this obser-
vation at several points in the province of Manitoba during the past summer. There
were, however, several stems of wheat which showed the ¢ dead heads”, in which we
could find no injury by the Wheat-stem Maggot. Some of these stems in one locality
had been bruised, without being broken down, by hail. In no case could I find any trace
of fungus attack. From the observation of Prof. Otto Lugger, it appears that * dead
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heads ” are also caused by the attacks of a Frit-fly (Oscinis soror, Macq.), the maggot of
which is described as boring inside the lower portion of the culm. Throughout the pro-
vince, although many enquiries were made, there were far fewer complaints of ¢ dead
heads ” this season than last.

Mr. Peter Elder, of Blyth, near Rounthwaite, Man., showed me all through one of
his large fields where last year a serious loss occurred from * dead heads,” and not a
trace was this year to be seem. Mr. A. C. Hawkins, of Swan Lake, Man., cited in my
last report, writes : “ Sept. 10.—According to promise, I endeavoured to procure speci-
mens of the larva causing damage to wheat, known as ‘ dead heads’; but the only sign
of insect work I found was an empty cocoon a little over } of an inch long and yellowish-
white in colour. (Undoubtedly of Wheat-stem Maggot.—J.F.) There were very few
‘dead heads’ in the crop.” Mr. George C. Mannix, of Stonewall, who suffered last
year, also writes : “ I am happy to say there are no ¢ white heads’ in the wheat this

ear.”

Y References to “ dead heads ” made by Manitoban farmers all speak of this injury
as being a new one, and, judging from the behaviour of the Wheat-stem Maggot in
Ontario, and in Manitoba during the past season, I think it may be confidently hoped
that this is not going to be a constant source of loss to the wheat farmers of the West.
The insect feeds naturally in the grasses of the prairies, to which under ordinary
circumstances it will chiefly resort, and 1 believe that its attacks upon wheat occurring
s0 occasionally are due to climatic conditions which are not likely to occur every year.
Moreover, wherever I have collected the mature flies by sweeping the prairie grasses
with a collecting net, I have invariably found large numbers of its special parasitic fly,
Celinius meromyze, Forbes. Notwithstanding the above, however, Prof. Otto Lugger,
of Minnesota, who has also studied it in his State, where in 1895, 1896 and 1897 it was
common from the Red River valley to the central part of East Minnesota, says that it
threatens to become in the future a serious enemy of their crops of small grain. “In
some parts of the State the late sown rye, which had made but little growth during the
autumn and which grew slowly in spring, was greatly damaged, in some cases to the
extent of one-tenth of the crop. Wheat did not entirely escape, and the plants infested
by the insects showed their presence by their small size and general weakly appearance.”

Remedies.—(1.) Should the attack of the Wheat-stem Maggot increase seriously
and its presence be shown by the “dead heads,” certainly much may be done towards
reducing the numbers of the next brood by sowing a drill or two of wheat or barley
in close proximity to the infested fields. This should be sown as soon as the injury is
detected, so that the young plants may be up in time to attract the females for egg
laying. After the middle of August these strips should be fed off by sheep or ploughed
down. All stubble should be harrowed as soon as possible after the crop is carried, so
as to start a volunteer crop, which should be ploughed down early in September. The late
sowing of fall wheat, where this crop is grown, could not profitably be delayed long
enough to escape the egg-laying period of the last brood.

(IL) The application of special fertilizers as a top dressing when young wheat is
known to be attacked, will help injured plants to throw out new stools and overcome to
some measure the effects of the attack.

Tue AMERICAN FRIT-FLY (Oscinis carbonaria, Loew.).—The maggot of this enemy of
the wheat is only {; of an inchin length and yel-
lowish-white in colour. These maggots may be
found in autumn destroying the bases of the stems
of several kinds of grasses and of fall wheat. They
also occur in spring wheat and grasses in June, at-
tacking the young root-shoots close to the ground
and either destroying or seriously weakening
them. Some eight or ten years ago the American
Frit-fly was the cause of extensive and widespread
i ) i loss in Canadian wheat fields, but since that time
Fig. 5~—Thil)‘3\;‘e§g’“ Frit-fly — hardly a mention of it has been made by cor-

ged. respondents ; nor have its attacks been noticed
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on grain crops at Ottawa. In 1890 this insect was very injurious in Kentucky, and
was well worked up by Prof. H. Garman, who published an excellent bulletin thereon
under the name O. variabilis, Loew. (Bull. 30, Ky. Ag. Ex. Sn.) Prof. Garman writes :

“T think it very likely that the Oscinis carbonaria of Coquillett’s notes is the O.
variabilis observed by you and me in 1890. I never felt quite satisfied with the deter-
mination. The flies were abundant here at that time, but have not been seen since.” The
life history in many particulars agrees with those of the Wheat-stemn Maggot and the
Hessian Fly, but there is still some uncertainty as to the range of variation in its habits.

Such part of the life history ashad been worked outup to 1890is given in the Annual Report
of the Experimental Farms for that year. In Prof. Lugger’s Second Report, 1896, what
is apparently an allied species is described with the important diffe-
rence of habit that the larva bores inside the stems of wheat caus-
ing them to break down, and before that producing the appearance
known as “ dead heads.” This attack was not observed at Ottawa
when the American Frit-fly was so abundant, but the family to which
this insect belongs is one which is remarkable for the diversity
which is found in the feeding habits of the larvea.

Remedies.—The remedies for this insect are the same as those
for the Hessian Fly, viz,, the late sowing of fall wheat, the har-
1owing of stubble (or in the West the burning over or p]oughmor
down of stubble), and the application of special fertilizers in spring.

As some of my correspondents have had difficulty in distin-
guishing between the American Frit-fly, the Hessian Fly and the Fie. 6.—The Am
root-infesting larvee of the Wheat-stem Maggot, I quote from my i fly : pﬁpa c:;lca"
annual report of 1890 the chief differences:— enlarged.

“The three insects are easily distinguishable in all their stages.

In the larval or maggot stages, in which they do all their injury to crops, they may be
known by the following characters :—

1. The American Fritfly :—Maggot long and slender, yellowish-white with two
small but distinet black hook-like jaws. The last, division of the body bears two little
knob-like processes. Length when full grown ;% of an inch.

2. The Wheat-stem Maggot :—This resembles the last named in shape and structure,
but is conspicuously different by reason of its clear glassy green colour, and also by its
much larger size, } of an inch when full grown.

3. The Hessian Fly :—This is proportionately much broader than the other two, of
a clearer white than the American Frit-fly maggot and nearly always shows a green
stripe down the centre. Instead of the two hook-like black jaws which are present in
the two previously mentioned maggots, the Hessian Fly larva has a horny forked drgan
sometimes called the ‘breast-bone.” Length when full-grown, } of an inch.

“In the chrysalis stages the differences are equally marked :—

1. The American Fritfly.—The pupa-case is shaped as shown above (Fig. 6) and
is of a pale chestnut brown.

2. The Wheat-stem Maggot.—Changes to a pale translucent pale green pupa-case
(Fig. 4c).

3. )The Hessian Fly.—The pupa-cases of this insect are of a deep rich brown, like

" small flax seeds (Figs.2 and 3), and it is in this stage that farmers will most easily recog-
nize the Hessian Fly.

*“The perfect insects are very unlike. The American Frit-fly is shown at Fig. 5
very much enlarged. The colours are black and yellowish-white. It is a very small
insect, large specimens being only j% of an inch in length. They are extremely active
and hard to observe. The fly of the Wheat-stem Maggot is a slender yellowish-green
fly 3 of an inch in length, with three dark lines down the back , eyes golden green
(Fig. 4d). The Hessian Fly is a delicate dusky gnat, well shown in Miss Ormerod’s
excellent figure where it is represented mugnified and enlarged (Fig. 1).”
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The Joixt-worms (Jsosoma). — There are probably more species thzm” one
Lelonging to the genus Isosoma which attack the wheat‘. plant in C{madz}. llle.?e
injuries appear to be of rare occurrence, but have sometimes been serious ir certain
localities. In 1895 specimens of fall wheat infested by a Joint-worm were recel\:e(l
from Meaford, Ont., on the Georgian
Bay. This attack, although amounting
to  per cent of the entire crop in the
year named, has not occurred since.
The galls made by this insect were
almost entirely in the sheaths of the
leaves and not in the tissues of the
stems. Last year infested straws con-
taining joint-worins were received from
Mr. Win. Welsh, of Verdun (Bruce Co.,
Ont.). Although from a district less
than 100 miles from Meaford, and
further, strange to say, although it is the
only other report of noticeable injury
by joint-worms to wheat which has

o i been reported to we for some years, it
o “lﬁt::,"\’;t\:‘,fm;h221,1,’1;;;;‘]'"‘L ST would appear from the different nature
of the galls which are entirely in the
tissues of the stems and not in the leaf sheaths, that this occurrence may be of a
different species of joint-worn. Mr. Welsh writes at the end of the season of 1898 :
¢ The joint-worm, which was so abundant last year has done little injury this season. I
made many examinations for the insect but could find very little damage. In the grain
after threshing there were very few of the hard broken pieces such as 1 sent you last
spring. This disappearance, I think, may have been due to the very wet spring and
early summer we had.” Unfortunately, the exact identity of the Meaford specimens
could not be determined ; but, through the kind assistance of Mr. Welsh, who has sent
several pavcels of infested straw from Verdun, large numbers of the flies have been
Lred. These were chiefly from stubble collected in the spring, April 15, in a clover field,
where they had lain on the ground from the time the fall wheat was cut the year
before. Specimens of stubble from the same field, but collected in November, 1897,
and broken joints from the stems taken from the threshed wheat which had been kept
in breeding jars through the winter, failed to produce more than two or three specimens
of the perfect insect, whereas the stubble which was left in the field all through the
winter. gave hundreds of specimens of the gall-former, all the feinales of which were
winged like the males. Besides these there were two kinds of hymenopterous parasites.
Specimens of all of these were submitted to Dr. Howard, so as to get an authoritative
decision on the species.

Dr. Howard reports as follows : *“ The species is undoubtedly Isosoma tritici, Fitch
(nee Riley). If you will consult my Bulletin 2, Technical Series, page 17, on Phytophagic
Eurytomin:, you will find that this is the species called 1. hordet by Walsh. T think
Walsh's specimens also came from Canada. Among the material sent by you after it
was mounted I found two species of parasites, viz., Homoporus chalcidiphagus, Walsh,
and Bupelmus epicaste, Walker.”

There are so many discrepancies between the descriptions of the galls and their
niodes of occurrence and with regard to important points in the life histories of the
joint-worms that with a view to working out the identity of the different species I shall
be pleased to receive specimens from anyone who may find his crops attacked by joint-
worms. The galls will somewhat resemble the figure (¥ig.7), given herewith or may be as
in the case of the Verdun specimens mentioned above, merely hardened and somewhat
curved portion in the siraws of wheat, barley or rye.

Remedies.—There is only one brood of the joint-worws, and as they pass the winter
in the straw, for the most part so near to the ground that a large proportion of the
larvas occur in the stubble left on the fields, they can be largely reduced in numbers by
burning over the stubble or by ploughing it down deeply. The broken off hardened
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pieces of straw observed in threshing and cleaning should be carefully gathered and
burnt. Somnetimes, as stated above, there are no galls formed, the presence of the
larvie causing merely slight swellings and the hard thickened coudition of the straw.
These portions break off in threshing and many are carried throush with the grain. The
threshed straw should be examined, and if the larvie are found therein it should be
destroyed either by feeding or some other consumption before th; ensuing spring.

THE GralN Avuls (Siphonophora avene, Fab.).—The green, yellow, red or blackish
plant-lice which are frequently seen upon all the small grains ar? well known by muost
farmers. These insects are found in some numbers every year and in occasional seasons
increase to such an extent as to cause widespread alarm. Notwithstanding this general
increase in numbers, it cannot be said that their attacks have ever materially decreased
the wheat crop of the year, for they are invariably accompanied by various parasites which
graduallyincreasein numbers and feed upon the plant-lice until most of them are destroyed.
The two most numerous of these parasitic species in Canada are Aphidius granariaphis,
Cook, and A. obscuripes. In addition to these there are always many of the leech-like
larvie of the Breeze-flies, Syrphide, which crawl about among the colonies of plant-lice
and every day destroy large numbers, as they teed entirely upon plant-lice.

The Grain Aphis multiplies with great rapidity and the insects may be found of all
sizes and colours all on the plants at the same time. The females bring forth living
young continuously and these young lice are in a few days full-grown and themselves
begin to propagate in the same way. There are no practical artificial remedies which
can be applied on a large scale to fields of grain.

The WneaT-sTEM SawrLy (Cephus pygmeeus, L.), treated of at length in my
report for 1896, has only been mentioned by one correspondent.

* Buffalo Lake, Moose Jaw, Assa., March 3, 1898.—T send a few heads of wheat
such as appeared in one of my fields last year. This field was hailed out in 1896 and
having been sown on summer-fallow the straw was burnt as it stood in the spring of 1897,
.\ week or two previous to cutting, I noticed a great many straws and heads like those T
enclose scattered loose among the grain, fully 5 per cent of the crop. You will notice
that the heads were well developed at the time. Is this the work of the Wheat-stem
Sawfly ?7-—[George S. Tuxford.

1t may be hoped, I believe, that the attacks of this insect upon grain will be only
of an intermittent nature, for where the insect was abundant at Souris, in Southern
Manitoba, no appearance of it has since occurred. Mr. J. Wenman writes me again this
year that he has not heard of nor seen any trace of the insect since 1896. In company
with Mr. Angus Mackay, I examined carefully the wheat fields around Indian Head,
where I had collected specimens in 1895 and at the date the mature insects should have
been flying, but although the standing grain was swept with a collecting net at all times

=]
of the day and in several different localities not a single fly could be found.

CurworMs in grain.—Occasionally considerable harm is done in grain crops by
cutworms. There are several grass-feeding species in this large family which are liable
to attack cereal crops. The injuries to Indian corn are well known and can be prevented
to a large measure, but when a field of the small grains is attacked the only recourse is to
adopt some agricultural treatment founded on the known life-history of the depredator.
The exact identity, then, of the species is of importance, so that the life-history, if
recorded, may be used as a guide to escape loss. An instance of the value of such
information is found in the following correspondence : —

«Carleton Place, Carleton Co., Ont., May 26.—We send a box containing some
cutworms. They have destroyed two fields of our cats. What can be done to prevent
them from destroying sll our crop? Would spreading lime over the fieid kill them, and
how long will it be until they have passed away, so that it will be safe to sow some
other grain or to plant corn on the tields where they ate the crop off ?”—[J. Yuill & Sons.]

Reply: ¢ Your letter of the 26th inst. containing cutworms from your oat field
came to hand, but the cutworms had eaten each other until only one shrivelled up bitten
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specimen remained alive. Please send me some more, and if possible in a tin box with
plenty of food. There are two kinds of these cutworms much alike, and I cannot, from
the specimen I have, tell whether they are of one which matures early, or of the other
which does not reach full-growth sometimes till July. In this case exact identification
is very important before I can advise you what crop to sow on your land. Corn for
ensilage may, I suppose, with you be sown as late as 12th or 14th June, turnips up
to 20th June and rape or Hungarian grass up to lst July. Spreading lime would
have no effect whatever on these caterpillars.”

“June 2.—We send you another sample of cutworms, as requested, and have culti-
vated the field again. We are now waiting your answer to know when we shall be safe
to sow again. If it would be safe to sow oats soon, we should prefer that crop.”--
[J. Yuill & Sons. |

Reply: “I am in receipt of your letter of the 2nd inst. as well as the cutworms

sent. These are the Glassy Cutworm, the caterpillar of the Devastating Dart Moth
’ (H{adena devastatrix, Brace). 1 have waited a day or
two before answering your letter so as to be able to say—
what I now believe to be the case—that you can sow oats
safely on your land. If you have any convenience for
turning chickens or turkeys on to the field for a day
before the oats are sown, they would doubtless destroy
large numbers of the caterpillars or their chrysalids. I
shall be very much obliged to you if you will let me hear
from you later in the season what success you obtain
from sowing oats on this Jand so late in the season.
You will, I suppose, probably cut. them for green feed.

“ The other cutworm referred to which resembles very wuch the Glassy Cutworm, but
is whiter and has a redder head, is the caterpillar of the Amputating Brocade Moth
(Hadena arctica, Bdv.), a species which also attacks the roots of grasses and grain. This
caterpillar does not reach full-growth usually till after
the middle of June.” ‘ar

“ Dec. 28.—We broke up about 30 acres of sod rk
land. The autumn before being so dry, we did not get
it ploughed. Ten acres of this were sown in peas, the
remainder was sown in oats. There were no cutworms
in the peas, but all the oats that were sown on sod were
eaten more or less. About ten acres was eaten clean
out. Following your advice, we turned the turkeys
and chickens on the fields and have no doubt but they
would have cleaned the cutworms, had it not been that the crows took so many of the
young chickens that we were obliged to bring them home. -

“On the eighth of June we sowed with peas and oats, about 3 parts oats to 1 of
peas. This crop was not injured by the cutworms. We had a very heavy crop which we
cut a little green and are using for fodder.”—[J. Yuill & Sons.]

Fig. 8.— The Glassy Cutworm.

Fig. 9.—The Glassy Cutworm Moth.

THE ROCKY MOUNTAIN LOCUST
(Caloptenus spretus, Uhler).

It is now some years since any serious injury has been reported in Canada by the
Rocky Mountain Locust, although from time to time mention was made in newspapers
of the temporary spread up into Southern Manitoba, of small swarms from parts of the
Turtle Mountains in North Dakota, where the species breeds probably every year.
Such was the case in the autumn of 1897, and the females were seen laying their eggs
on the farm of Mr. John Scott, near Deloraine. From these eggs enough young locusts
hatched in the spring of 1898 to cause considerable loss in grain crops. The season was
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exceptionally dry, and there was no green thing in the country for the young locusts to
eat except the settlers’ grain crops. The injury of this attack was augmented by the
fact that from lack of spring rains a large proportion of the seed grain had failed to
germinate, and, consequently, all crops were very thin on the ground.

T visited the infested localities, in company with Mr. Hugh McKellar, Chief Clerk
of the Manitoba Department of Agriculture, and drove with him to all the places at
which it was known that locusts had been observed. None of the farmers, with the
exception of Mr. John Scott, remembered seeing locusts in injurious numbers before.
Considerable damage was done on the farms of Mr. J. H. Urie, Messrs. Leonard and
Robert Sawyer, Mr. John Scott and Mr. D. 8. McLeod. The farm of the last named is
at Lennox, the most westerly point visited ; this is just round the spur of the Turtle
Mountains fromn Deloraine. I was unable to visit some farms said to be infested near
Boissevain, but through the kindness of Mr. Arthur S. Barton, of the Dingle, Bois-
sevain, and Mr. Charles A. Sankey, of Boissevain, I was kept well informed as to the
visitation and provided with specimens for examination. On my return to Ottawa and
at the time when the farmers would have finished their harvesting and be at liberty to
plough their land, I prepared the following article upon this important subject, and so
that it might reach as many farmers as possible, sent it to the Farmer’s Advocate, which
has a very large circulation and which published it both in its Manitoba and its
general edition. Similar articles were also published in the eekly Star of Montreal
and two or three in the Winnipeg Free Press.

THE ROCKY MOUNTAIN LOCUST.

During last June notices appeared in the newspapers that injury was being done

by grasshoppers or locusts in southern Manitoba. These reports naturally caused much

’ : anxiety among the old settlers who had been in the

Prairie Province at the time of the serious locust
depredations during 1868, 1870, 1872, and 1874.

By instruction of the Honourable Sydney Fisher,
and at the request of the Hon. Thomas Greenway, 1
visited the localities reported to be infested in the
beginning of July and again in the middle of August.
The reports of injuries to growing crops were found to be correct, and the locust
which was doing the injury was, as in the former invasions referred to, the Hateful or
Rocky Mountain Locust (Caloptenus spretus, Uhler).

The exact identification of the species was in this case a matter of no little
importance, for it is well known that, although there are many kinds of locusts in the
west, none of them are to be feared as crop destroyers to anything like the same extent
as ¢he above named, which has exceptional powers of flight and is gregarious in its
habits.  As is usually the case in such matters, when conviction on this point involved
a good deal of extra labour, some farmmers were slow to believe that such an ordinary-
looking insect could be so serious an enemy as was claimed by those who recognized in
the grasshopper of this year their old enemy of the early seventies, and doubts were
being cast on the correctness of the identificition. This question was at once decided
upon catching a few specimens near Deloraine. To one who has studied these insects it
is, of course, just as easy to distinguish the Rocky Mountain Locust from its near allies
as it is for a farmer to tell wheat from rye, barley or oats.

A good use of this special knowledge was made by Mr. John Scott, who has lived
a few miles south of Deloraine for many years. He noticed a swarm of the locusts to
alight on his farm last autumn, and this spring warned his neighbours to be on their
cuard and take some steps to protect their crops, similar to those he himself adopted.
As soon as the grasshoppers hatched he spread rows of dry straw across the field where
they were most numerous ; the young hoppers gathered into these at night in large
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numbers and were destroyed by the straw being set un fire after nightfall. This was
repeated four nights running, and myriads were thus killed before they had spread far
from their hatching grounds or had done any appreciable harmn. Had Mr. Scott’s
neighbours followed his advice and example, there is no doubt that the loss would have
been much less than was the case in that district last summer.

The area over which the Rocky Mountain Locust occurred in Manitoba this year
was a narrow strip only a few miles in width, lying to the south of Deloraine and
Boissevain, and running along the northern slope of the Turtle Mountains. It is
probable that this locust breeds regularly every year in parts of the Turtle Mountains,
but it is many years since it spread from these breeding grounds north into Manitoba.
1t has, however, shown only too well in previous years that it is able to breed and
multiply on our prairie lands when once established there, As, therefore, judging from
the experience of the last twenty years, it is unlikely that fresh swarms will for some
time again spread from their permanent breeding grounds, it is of the utmost importance
that everybody in the infested region should do everything possible to help in exter-
minating this formidable foe. This is particularly the case in the present instance,
because if all will work together complete extermination should be a matter of compa-
rative ease. The life habits of the insect are well understood, and the experience of
farmers living in regions where it occurs much oftener than with us, shows that by
making a very small change in the ordinary methods of working their farms, and at no
very large extra expense, this dire enemy can be practically wiped out, even where eggs
have been laid in enormous numbers.

WHAT TO DO.

It is conceded by all that the best remedy is the ploughing down of the eggs o
deep—five or six inches is suthicient—that when the young locusts hatch in spring they
may not be able to work their way up to the surface. The important things. then. for
Manitoban farmers to do now are to discover where eggs have been laid on their farms
and to see to it that every rod of this land is ploughed either this.autumn or nexs
spring before the young locusts emerge and move off into the crops.

WHERE THE EGGS ARE LAID.

The places where the mother insects lay their eggs can be discovered only by
seeing them at work, or by examining the soil carefully for the egg-pods. The time
required for boring the hole and laying the complement of eggs is three or four hours.
The appearance of the insect itself. the
pods and the separate eggs are well
shown of natural size in Dr. Riley’s
excellent figure herewith.

The female locust lays her eggs in the
ground, about an inch beneath the sur-
face, in small pod-like masses, as shown
in the figure. The egg-pod consists of
a coating of a waterproof mucous mi-
terial, which is deposited ut the same
time as the eggs. There are in each
pod about 30 eggs, and each female lavs
about three pods during the autumn.
There is only one brood in a season, the
winter being passed in the egg. When
the young locusts hatch, they emerge

Fig. 11.-- Locusts laying their eggs. through the upper end of the egg-pod.
In Manitoba last season the young hop-
pers were noticed about the st of June, but they probably hatched early in May,
because it takes seven or eight weeks for the insects to attain full growth, and winged
hoppers were abundant by July 3th at Deloraine. —
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The aggs are laid for the most part in stubble tields. They are very seldom laid in
thick sod or in loose, newly-ploughed earth. In the first case it is dithicult for the
female to form the chamber in which she lays her eggs, owing to the numerous roots of
the grasses, and in the second case the burrows could only be mace with great ditticulty
in the dry, powdery earth. All observers report that eggs are rarely laid in newly-
ploughed and well-harrowed land.

The late Dr. C. V. Riley wrote: “ The egg may be laid in almost any kind of soil,
but by preference they are laid in bare ea.ndy places, especially on high dry ground,
which is tolerably compact and not loose. . . . Newly plou0hed la.nd is not
liked, it presents too loose a surface ; but new breaking is often filled with eggs.” (This
is doubtless owing to the firm surface of the sod before backsetting.) *Sandy soil that
is compact, especially when having a south or east exposure, is much chosen; but in
loose and shifting sand the eggs would perish.”

Prof. Otto Lumrer State Entomologist of Minnesota, writing in July, 1889, after
examining a district which had been de\ astated, says as to the places chosen for egg-
laying : ¢ CA elose inspection soon revealed the fact that fields with last year's stubble
contained large numbers of eggs, whilst stubble land of the previous year and oldet con-
tained none or but very few. . . . There were some eggs in denuded spots of
timothy fields; . . . where the timothy plants covered the ground entirely no
eggs could be detected ; a similar observation was made in pastuves ; if well sodded, no
eggs; if bave of vegetation, a few could be detected. No eggs could be found in the
native prairie land, “and but a few along roads and the elevated beds of railroads.”

In the Special Bulletin issued on this subject by the North Dakota Agricultural
Experiment Station in 1891, it is stated : *“ As the egys are never laid in thick sod nor
in loosely ploughed earth, it will be seen that the ploughing need not extend to any
land except the stubble fields.”

From the foregoing extracts by three of the leading authorities on the subject, it is
evident that if farmers will attend carefully to their stubble lands, where by far the
greatest proportion of the eggs are laid, there is every hope that next year there may be
no trouble from locusts ; but, at the same time, it must be borne in mind that unless
all help, there were certainly sufticient locusts this year in the district I visited, for the
young to comiit serious depredations next year, and to spread over a much wider area
in the Province.

REMEDIES.

Ploughing.—The remedy above all others, as stated above, which has given satis-
factory results is the ploughing down of the eggs, and although harrowing hus been
recommended by some, it canunot be relied on. Knowing the importance of giving
definite advice to the farmers of southern Manitoba, T conesponded with the State
Entomologists of Minnesota and North Dakota, both of whom have had extensive
experience in fighting the Rocky Mountain Locust. T submit herewith yuotations from
recent letters giving ‘most valuable information :

“St. Xnthony Park, Minn.,, August 23.-—Ploughing from 4 to 43 inches deep is
the only true remedy. It is not necessary to plou(rh l]lll‘ll)"’ the fall, fhouwh best ; if
pl()u‘rhed early in the spring the surface of the field will l)ecome quite CUmpdct by rain,
even by the wind. None or but very few young locusts will reach the smfdce, and
these will starve before re.mhmg plantb upon which to feed. Permit no stubble fields.
They should all be ploughed, as in them most of the eggs will be deposited. A few
acres of stubble land can and will breed enough locusts to endanger the crops of all the
surrounding fields. 1n the past 1 have |epeatedly tried the plan of harrowing in the
autumn imteld of plouﬂrhmfr and have iuvariably failed, since sufficient numbers of
locusts hatched to destroy the crop. In fact, the trouble near Perham was almost
entirely caused by a palt) who insisted on harrowing the fields containing eggs instead
of ploughing them. He harrowed thoroughly duuntr the autumn, but in spring [
found numerous eggs and egu-pods. At my request he harrowed again in spring (would
not piough) and seeded with a drill. This field was the pr incipal one in which numerous
ocusts hatched and from which they migrated to others.” —[Prof. Otto Lugger.]
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« Agricultural College, N. Dak., Aug. 30.—There is no question as to the efficacy
of ploughing. Fields lying side by side on the same ridge of land that were visited by
Rocky Mountain Locusts last fall showed this point very clearly. One of the fields was
left unploughed, and from this small area probably 250 bushels of grasshoppers hatched
out, while in the fields that were ploughed no trace of grasshoppers could be found
except as they came from unploughed tields. The farmers in parts of this State find
that early fall ploughing gives a much better yield of wheat than either late fall plough-
ing or spring ploughing, and, for this reason, as well as for the destruction of the locusts,
we recommend that all fields in the infested localities be ploughed as early as possible.

** So far as ploughing simply to destroy the eggs of the locusts, there is no reason
why this need be done in the fall any more than in the following spring. In fact, in
the localities where grasshoppers appeared this year, fields that were ploughed immedi-
ately before seeding were as free as those ploughed shortly after harvest, though the
ground in both cases was undoubtedly filled with eggs.

** Now, in regard to harrowing, there is no doubt that if the egg masses are brought
to the surface and broken at this time of the year the vitality of the eggs will be
destroyed. The only question connected with harrowing is how thoroughly the egg-
masses will be broken up. Where soil is firm I have recommended harrowing, and then
cross-harrowing, so as to disturb every portion of the surface. The disk harrow used
for pulverizing sod about five or six weeks after breaking would probably do good work
if the ground is too firm for the ordinary harrow. The heavy rains which usually come
in August and September here, compact the soil so much that ordinary harrowing would
probably fail to serve the purpose. Disking the fields immediately after harvest would
leave the soil in such loose condition that the insects would probably avoid that locality
for egg-laying.”—{Prof. C. B. Waldron, Horticulturist, N. Dak., Agr. Exp. St.]

To secure the best results as far as the destruction of the locusts is concerned, fall
ploughing is undoubtedly the most effective method ; but, if from press of other work
it is impossible to plough all land which was under crop this year, much good may be
done by early spring ploughing before the insects hatch or before they are large enough
to move from their hatching grounds to adjacent crops. Stubble land which it is
intended to summer-fallow next year must be turned down, if possible, before the 1st of
June, and at the latest by the middle of that month.

Other Remedirs.—Should grasshoppers, notwithstanding all precautions, be found
abundant, farmers may have recourse to burning by means of strips of straw, as was
done by Mr. Scott this year, or to the use of hopper-dozers or tar pane, which are imple-
ment< made of sheet-iron, containing some tar or coal oil in the bottom. A cheap and

Fig. 12.-—tirasshopper Dozer.

simple plan of one of these, costing from %1.50 to $2, was described many years ago by
Prof. Riley. It consists of a strip of sheet-iron, 8 or 10 feet long, turned up 1 inch in
front and 1 foot behind, with pieces soldered in at the ends (or made of wood) and hooks
placed in front at both ends for the attachment of ropes. If to run on rough ground,
it will be better to put runners, 1} or 2 inches high, underneath Into this pat a layer
of coal tar 4 inch deep, or water and coal oil. The implement can be drawn by a boy at
each end, or by a horse if preferred. (Farmer's Advocate, Winnipeg, 5 Oct., 1898.)
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When examining the insects on Mr. Leonard Sawyer’s farm a few miles south of
Deloraine, on 8th July, Mr. Sawyer took me to a ravine where he had noticed a great
many dead locusts lying among the grass. These were found to have been destroyed
by the larvee of a dipterous parasite. By digging down into the ground beneath the
dead locusts, from | to 8 of these larve could be found, and the dead locusts were so
numerous that they lay in every direction among the grass at a distance of only an inch
or two from each other. Tachina flies and Flesh-flies were extremely abundant. Upon
catching several of the locusts in both the pupal and the perfect stages, by far the larger
proportion of them were found to contain the maggots of a fly, and in addition a great
many of them were infested with locust mites, Trombidiuim locustarum, Riley. Although
many of the maggots of the parasites had buried, none were found which had hardened
into brown puparia. This was on 8th July, which may be considered the time when
the first brood of maggots leaves the locusts. These latter were just passing the last
moult and assuming the winged form. They were hanging in every direction from the
stems of grasses, stretching thelr tissue-paper-like wings by means of their long hind
legs. A ‘box was filled with the parasitic maggots and from these were bred ( 22nd to
26th July), both at Ottawa and by Dr. Scudder, at Boston, large numbers of a flesh-fly
which has been named through the kindness of Mr. D. W. Coquillett, of Washington,
and pronounced to be “a species of Sarcophaga near incerta, Walker.” They were
bred from the living locusts, some of the larve being actually taken from insects caught
flying in the field.

Dr. Scudder, who kindly furnished me with this identification, alsc named some
other locusts taken at Deloraine among the specimens of M. spretus, as Melanoplus atlants,
Riley, M. minor, Scudd., Camnula pellucida, Scudd., and Gomphocerus sp.

Efforts were made during the past autumn to discover where egys were laid and to
secure specimens, but all to no avail. Many observers in all the infested localities tried
to help me in this matter, but none could find that eggs had been laid. The weather
was exceptionally dull and wet. Notwithstanding that no eggs could be found, farmers
are earnestly urged to plough all the stubble land that is possible, and endeavour to do
this before the middle of June, whether it is to be cropped or summer-fallowed. This
matter is one of far too much importance for any one to run the risk of trusting to luck
that all will be well, when so much is at stake. Although no eggs have been found, I
observed the locusts copulating on 17th August, and large numbers of healthy females
with their abdomens well filled with eggs.

I append extracts from letters referring to this outbreak in which most of the
points of importance are brought forward :—

“ Boissevain, July 9.—I received your letter respecting the locust invasion in
southern Manitoba. I have made general inquiries and had extracts from your letter
published in local papers. So far, no one has observed any parasitic destruction of the
pests ; but that may have been from the fact that, soon after I reported to you, the colony
which appeared close to the bush on two farms near here seemed to disperse in a
northerly direction. Some were found three miles north of the point where they first
appeared. Of course, in this scattered fashion no immediate or general destruction of
crops has been observed, but the danger may be all the more serious for another year.
I understand that extensive precautions are being taken to the south in the way of deep
ploughing, &c.”——[Charles A. Sankey.]

‘ Boissevain, August 14.—T have been unable to discover any number of dead
locusts or any of the parasites you asked about. The swarm is now scattered over a
distance of a five or six mile radius from the spot where they were first observed, in
varying numbers ; we have them here in small quantities. I found one farm, near the
bush, where small patches of the wheat heads appeared to have been stripped of the
grains, and I discovered a few locusts and a number of several species of ordinary grass-
hoppers in the grass surrounding the field. I hope you will discover from your
investigations that the danger for next year is, after all, not so great as we fear, but I
do trust that if there is any danger you will not minimise it in the least, as farmers
are only too ready to put off the thought of an evil day, especially if they can avoid
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thereby any present inconvenience or expense. There are a number, however, who are
only waiting for your report to take energetic action, should you consider it neces-
sary.”—[ Arthur 8. Barton.)

“ Boissevain, September 10.—1 have not yet found any eggs of locusts. They
are still pairing, and great numbers can he found on the lee side of the wheat stooks.
TIs there any dxstmfrmshmﬂr mark on the ground where they lay their eggs ?”-.[Charles
A. Sankey.!

“Deloraine, September 14.—1 met Mr. D. Steedsman to-day. He has his
man ploughing the ground you advised him to, and the man reported that he had notv
seen a single grasshopper. Yesterday, Mr. Steedsman himself went with the plough all
round the field and did not see a single grasshopper nor any trace of eggs. Per contra
T have noticed several hoppers six miles north of Deloraine. There is one point which
it may be of importance to mention: during the two weeks preceding Friday, 9th
September, we had very unusual weather—cloudy, heavy fogs by night, occasional
heavy showers of rain, one especially so on Friday, 2nd Neptember, when for two hours
we had a perfect deluge. On Thursday, 8th September, we had a sharp frost, since
which the weather has cleared, but to-day (14th September) is again cloudy and threat-
ening rain.”-—[Dr. Robert 5. Thomton]

“Bowsevam September 24.—“1 have not been able to discover any locust eggs
as yet, and I have delayed writing in the hope of finding some. There are locusts on
1early every stook of grain. ﬂmy are still mating, but appear very sluggish, fre-
quently being lifted on to the stack on the sheaf and not attempting to move; this is
principally in cloudy weather. I havescraped and dug, and exawined (and so have my
friends and neighbours), but so far we have not discovered a single egg.  Can you tell
me, if not too late, if there is any indication or mark left on the surface of the ground
that would guide one in looking for the eggs?

“ T saw a pretty sight last Friday : a large flock of Black-headed Terns or gulls
came swooping down the field : dividing at the leeward side, they ranged the rows of
stooks to the other side of the field : returning with the wind ina body, they again and
again quartered the tield. T was near enough to see them picking the locusts off the
stooks as they passed. T came to the conclusion that it was not their first experience,
and it would be interesting tou learn if their absence this summer was due to locusts
further south (in Minnesota), or whether their u«ual breeding place at Whitewater
Lake was too dry for them. In other years we have a constant procession of them
backwards and forwards from the lake to the hush, and constancly they follow the plough,
picking grubs and larvie out of the freshly turned furrows.”—| Arthur S. Barton.]

* Boissevain, October 22.—1 have made a close search for eggs of locusts, but so
far with no result. Mr. Barton has also been unsuccessful, though it seems almost
incredible to think that none have been laid ; appavently a disaster in the shape of a
severe snow-storm and frost has destroyed them. T do not think more than one supply
of eggs can have been laid.”.—[Charles A. Sankey. ]

“ Deloraine, November 14.—With regard to grasshopper eges: I have not written
to you sooner because I had no 1nfolmatmn tn give you. I have scraped and looked
on our wheat stubble and on my neighbours’ tields and have seen but one female
loaded with eggs and no eggs in the ground. I heard of some being found two
miles north-east of here and I went there to get some, but I could not find any. Mr.
David Steedsman said that they had all moved north from his place ang he did
not think that there were any eggs laid on his land. Mr. Leonard Sawyer says he
saw numbers of small grasshoppers full of eggs. I caught lots of them, and a good
many had those worms in them which you showed me when you were here. I
do not think many eggs have been laid here, where we had them thickest last year.
The grasshoppers seem to have moved north and east and cover more territory
than they did last year. While some farmers have plonghed a good deal of land, the
fall has been so backward and the harvest prolonged that people have, on the
whole, done very little work. I believe we all intended to follow your instructions
as much as possible, but now we are frozen up. I heard of eggs being found 8 miles
north of Deloraine, through reading your description of them in the Weekly Star.
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I may find some yet, and if I do will forward them to you without delay. T am very
much afraid the province may have more hoppers next year than most people have any
idea of. I know that Mr. C. A. Young was trying to gct information to send you. but
he has nothing definite, so has not written lately.”—[John Scott.]

Another outbreak of locusts occurred in the Nicola Valley in British Columbia.
This was brought to my notice by Mr. Hewitt Bostock, M.P., who also forwarded speci-
mens for examination.

Reports were also received from Mr. Pooley and Mr. Sidney J. Solomon as follows :—

“ Nicola Lake, B.C., September 7.—Yours received re grasshoppers. [ am
sending oy this mail some grasshoppers and their eggs, which 1 hope will be of some
use to you in determining the species. The injury done by the hoppers was principally
to the ranges and bunch grass pasture fields : also considerable injury to the oats, by
their eating off the small stem which connects the grain with straw, and consequently
all the oats were lodged on the ground. Injury to wheat, not any : peas, scarcely per-
ceptible. This is the second time the grasshoppers have appeared in our valley. The
first time (which was in 1890) they made complete havoe, and unless something happens
10 destroy the eggs before hatching, it will be very little use putting in a crop next
spring. The egus are deposited on gravel and sandy hills (about an inch below the
surface). Some of the eggs seem to have become dried, but the majority are quite
fertile. Nearly all the grasshoppers have disappeared and a great many have died.”—
[ William Pooley. ]

¢« Nicola Lake, B.C., Dec. 31.—1I could not grow enough feed to keep any quantity
of hogs. The grasshoppers were very bad last summer and laid their eggs, so that we
are expecting our crops will be all eaten by them next year. I shall put in very little
wheat or oats, but principally peas and potatoes, as they do not bother these crops so
much.”—{8idney J. Solomon. ]

The early disappearance of the locusts mentioned by Mr. Pooley would indicate the
probable presence of parasitic insects or some fungous disease. As it was important to
know the exact identification of the species which were committing these depredations,
the specimens received were forwarded to Dr. Scudder, who reported :— -

¢ Cambridge, Mass., U.8,, Dec. 2.—The mass of the material was a species of
T'rimerotropis, probably cincta, Thom. Out of the balance, I made out Camnnla pellucida,
Scudd., (many specimens), Cércotettie verruculutus, Kirby, and Melanoplus atlanis,
Riley.”—[Dr. 8. H. Scudder.]

The most numerous species was Camnula pellucida, which is sometimes extremely
abundant and destructive in the West. This was the case between Kelowna and
Vernon, B.C., in 1895.

In the case of this species, undoubtedly the use of hopper-dozers hefore the locusts
have developed their wings would he attended with good results, and if, as is frequently
the case with Camnula pellucida, the places chosen for egg laying arve restricted areas,
these nay be treated carly in June with much less trouble than later.

The poisoned bran remedy recommended for cutworims, page 190, has also been
found very eflective against locusts in California.

When the eggs are found to be laid in cultivated ground, the ploughing of this in
fall or spring would destroy all the young locusts contained in these eggs, and, if cir-
cumstances would permit of it, it might be tried in the Nicola Valley, by placing several
smal! piles of the poisoned bran in the hatching grounds. This material seems to have
a wonderful attraction for the locusts.
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VEGETABLES AND ROOT CROPS

Curworms. —The complaints of injury to garden vegetables and root crops have
been this year fewer than usual, most references to the ordinary garden pests, such as
cutworms, Tarnished Plant-bug, plant-lice, etc., being merely to mention their absence.
In the province of Quebec, however, there was serious loss in some localities from cut-
worms, both in gardens and field crops. Very few specimens were submitted for ex-
amination, so only general instructions could be given. If correspondents would always
send in specimens with their inquiries it would be far easier for the Entomologist and
Botanist to give definite information and instructions, and he could thus be of more
service to inquirers than is now sometimes the case when no specimens are forwarded.

“Quebec, June 14.—We are receiving from different parts of the province of
Quebec letters informing us of the immense damage which is being done to vegetables
by the plague of cutworms, against which our farmers do not appear to have any meuns
of protecting themselves.”—[S. Sylvestre, Secretary, Dept. Agr.]

‘Causapscal, Rimouski Co., 30th May.—I am instructed by the Directors of the
Agricultural Circle to send you the accompanying specimens of caterpillars which are
occurring here in large numbers and eating up completely our peas, at first the stems
and then even the seed pease in the earth. Farmers have been obliged to sow their
fields of peas over again. Can you tell us where this pest comes from, how long it will
continue to devastate our crops, what it will change to, and above all the best means of
destroying it? If we are not able to check this plague, our crop will be a total failure.”
—[V. 0. Morrissette. ]

As specimens accompanied this inquiry it was seen at once that they were the so-
called Black Army-worm (Noctua fennica, Tausch.) and had reached full-growth, so that
the application of a remedy was not necessary. These caterpillars were also somewhat
abundant in gardens at Ottawa, where they attacked every kind of vegetables, and also to
some extent in clover fields. This insect is one which from time to time appears suddenly
in large numbers, and then does a good deal of harm. In the last stage of its growth 1t
isa voracious caterpillar which eats indiscriminately almost every kind of vegetation.
Prof. Lugger, who treats of it under the name of the Erratic Army-worm, when record-
ing an outbreak which occurred in the State of Minnesota, says that : “The caterpillars-
devoured every green thing upon the face of the ground. They preferred, however,
such plants as were bitter, hence the foliage of cherries, willows, poplars and sumachs
was the first to be eaten. After these nearly all others were devoured.”

From my own observations of several occurrences of this insect at Ottawa T believe
its natural food plants to be the Leguminose—cultivated peas and clover being par-
ticularly relished. The early maturing of the caterpillars (generally by the end of May
or very early in June) frequently prevents the injuries of this insect from being as
serious as they might be and actually often seem to be. In 1891 a three-acre field of
peas upon the Central Experimental Farm was swept bare by an army of these cater-
pillars. The damnage was stopped promptly by spraying a strip 50 feet wide ahead of
the caterpillars with Paris green, one pound in 100 gallons of water, to which 4 pounds
of soap had been added to make the solution adhere to the pease. This was applied
with knapsack sprayers. Although the pea plants were eaten down entirely on three
acres of the field mentioned, owing to the injury being done so early, the plants threw
out fresh roots and gave actually a better crop than an equal area in the uninjured
portion of the field.

Professor Lugger gives a similar instance in his Second Annual Report, as follows :
“Nor was the actual damage done very great, as all the wild plants soon recovered and
made a denser growth. The cereals which had been cut down to the very ground,
assisted by the moist warm days which followed this invasion, not only recuperated
but were in some cases even improved as they stooled better than those not cut by
the worms.”
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The full-grown caterpillar is a handsome creature between 14 inches and 1% inches
in length, cylindrical in shape, about s'v of an inch in diameter. The general colour
being velvety black, with white longitudinal stripes; head, red, black in front; legs,
reddish. The dorsal area is more or less shaded with brick red ; dorsal stripe of velvety
black diamond-shaped marks; the lower edges of the dorsal area clearly detined by a
black line, shaded beneath with an equally distinct white thread; sides dull-black,
spotted with a few white points which hardly form a line. Spiracles black ; sub-
stigmatal band distinct, white and undulating, bearing in the centre a very ragged
black line washed with yellow, the upper margin dipping below each spiracle and then
running up considerably higher than it towards the posterior margin of each segment.
Ventral surface semi-translucent, dusky, mottled with white, the green contents of the
body showing through the thin skin. When full-grown, about the end of May, the
caterpillars burrow rather deeply into the ground and turn to dark brown chrysalids
from which the moths emerge about a month or six weeks later. The perfect insect is
for a cutworm moth handsome, and all the markings are sharply defined. It expands
about 1} inches across the wings. The upper wings are dark blackish-brown, the orbi-
cular and reniform spots white, bearing a few yellow or reddish scales and outlined
with black. In the male the inner margin of the upper wings is yellowish brown,
by which this sex can be recognized at once. The lower wings are gray, darker at the
margins. There is in Professor Lugger’s Second Report a beautiful plate by L. M. Hart,
showing the caterpillars, the chrysalis and the perfect moths.

Remedies.— When the Black Army-worm attacks field crops, remedial measures
must be taken with due regard to the nature and condition of the crop to be protected.
In all instances which I have seen when the caterpillars were abundant enough to march
in swarms, it has been possible to forestall them by adopting the well known methods
used against the true Army-worm, namely,
running a deep furrow in advance of them,
burning them in wiad-rows of straw, or poison-
ing them by spraying a strip of the vegetation
before they reach it, with a strong poisonous
mixture. In gardens, they may be advantage-
ously combated by the same methods used
against other cutworms. Owing to their large
size at the time when garden vegetables ure
very small, two or three caterpillars can in a
, single night work terrible havoc in young
vegetables grown in rows. This was the case
at Ottawa last spring where the larve of this

. . : species worked at the same time with the cater-

Fig: 13.—The White Cutworm. pillars of the White Cutworm (Carneaes

scandens, Riley, Fig. 13) and the Red-backed Cutworm (Carneades ochrogaster, Gn.) and
all three species were particularly troublesome in radish beds.

Toe Wuite-CorworM (Carneades “scandens, Riley), “The Climbing Cutworm ”
of Dr. Riley, is an uncommon species at Ottawa and has not been sent in from else-
where, although it is recorded as having done much damage to orchard trees in
Western Ontario some years ago. The full-grown caterpillar measures about 1% inches
in length. Its general colour is a pinkish white. The head, the thoracic feet and the
thoracic and anal shields are yellowish-brown, dotted with minute black points The
spiracles are deep black and the piliferous tubercles very dark, but not so black as
the spiracles. This cutworm is easily recognized by its delicate whitish almost glaucous
colouring. I was surprised to find it in large numbers at Ottawa in a garden with
only two small poplar trees growing near. These were in no way injured, but it
seemed as though the cutworms spread from a bed of Couch-grass (Agropyrum repens,
Beauv.) which was growing at the base of one of these trees. The White Cutworm
passes the winter about half grown, but in the piece of sandy land where the attack
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referred to occurred some individuals did not revive until a surprisingly late date
last spring, namely, the end of May. Some half grown specimens were dug from the
bed of Couch-grass in November last. The moths expand about 11 inches across the
wings. The general colour of the forewings is pearly bluish-gray, tinged in some speci-
niens with pink or brown scales ; different specimens vary very much in distinctness of
the transverse lines, but all show a well defined white subterminal line shadowed on the
inner side by a row of davk triangular marks, and the reniform spot shows more distinctly
than any of the other markings. Hind wings whitish, with a broad, pale fuscous band
and discal spot. Head and body concolorous with the forewings.

Rewmedies.—When it is known that cutworms are abundant in gardens or even in
tields, much can be done by the use of well-known and well tried remedies to destray
them and prevent injury. Several correspondents have borne testimony to the benefits
of clean culture, by which all haulns, vines, stems and leaves of crops which had been
gathered were promptly destroyed and the land kept free from weeds, so that the female
cutworm moths when egg laying were not attracted to the spot. The banding of
freshly set out annual plants, either with rings of paper or tin, has as- usual given good
results.  An enterprising Ottawa tirm, Messrs. Taylor and Gilbert, has put out a device
made of a specially prepared stiff paper 10 inches long by 3 wide, called the Taylor
Plant Protector for tobacco, cabbayge, tomatoes, etc. These are stated to be a sure pro-
tection against cutworis, cold winds, light frosts, ete. The price, less than $1 a thou-
sand. brings them within the reach of all. A great many were used at the Experimental
Farm both in this Division and by the Horticulturist and were found to be extremely
satisfactory. Cutworm injuries arve of so much interest to every grower of vegetables,
flowers and fruits in all parts of the Dominion, that I think it well to draw attention to
the above device. [ may mention that identically the same thing has been used for
many yvears by Mr. George Thurber, of Upton Village, Que., to protect tobacco plants
from frosts and cutworms.

The most striking results have been obtained from the use of the poisoned bran
remedy, which consists of a mixvure of bran and Paris green in the proportion of
50 of the former and 1 of the latter. In making this mixture (which may be applied
either wet or dry) it is best to dampen the bran slightly with water containing a
little sugar. After mixing thoroughly, so that the whole mass may be permeated
very slighly with moisture, add the Paris green by shaking on a very little at a
time and stirring it in. If the Paris green be added to the bran when it is perfectly
dry, it will, owing to its weight, sink at once to the bottom when stirred. If it is desired
to use this mixture as a wet application, wore sugar and water must be added until it
is of about the same consistency as porridge ; but if to be used dry, a little more dry bran
may be added until the mixture will run through the fingers easily. Mr. F. A. Sirrine,
of Geneva, N.Y., drew attention to the fact that the mixture could be used dry with
even better results than when applied wet. Tt is far easier to distribute and lasts
longer without getting mouldy. A convenient implement for distributing this poisoned
mixture, among crops which are grown in drills or rows, is a combined wheel hoe and
seed drill. The seed box is filled with the poisoned bran, and lines of it are run across
the field or along the rows close to the crop. In sandy land it was found convenient first
to run a shallow furrow and then drop the bran into this shelter, which prevented the
bran from being blown away by the wind. Strange as it may seem, it certainly appeared
as if the bran mixture was more attractive to the cutworms than the living plants.

This remedy is, after all, only a modification of the poisoned trap remedy which
has Leen used so successfully for many years, and which will continue to find favour
with many, as green succulent vegetation suitable for the purpose is nearly always to
be had, for it must be remembered that any weed will answer the purpose, whereas
bran or shorts would have to be purchased.

Tur Curwory Liox (Calosoma calidum, Fab. j.-—Cutworms have many enemies.
In addition to various insectivorous birds and small mammals, there is a host of parasitic
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and predaceous insects which hunt them out and devour them. One
of those most often inquired about is the Fiery Ground beetle
{Fig. 14) and its voracious black grub, the Cutworm lion (Fig. 15).
Specimens of these are sometimes sent in by observant corres-
pondents. The beetle is a large showy and bold species, which is
seen in pastures running about quickly and hunting for its prey.
Too often, we fear, through ignorance as to its good offices it is
destroyed by the many thoughtless people who seem to think that
every insect seen should e stepped upon and killed. The appear-
ance and habits of this good friend of the husbandman should be
known to every one. The beetle is truthfully portrayed life size
at fig. 14. Ttis a brownish-bLlack beetle, having the wing cases
Fig: 14.—Cutworm gpotted with coppery red in nearly all of the eastern specimens,
Lion beetle. although occasionally a green spotted specimen is seen. In British
Columbian specimens the spots are alinost invariably green, the red spotted form
heing exceedingly rare.  Both as a perfect beetle and us a grub (Fig. 15) this insect
destroys enormous numbers of cutworms. The following letter is similar
to many others which have been reccived concerning this useful insect :
“ Mattawa, June 25.—1 applied to you last June for instructions
how to fight the cutworm which had made a complete havoc of my
garden, and I received your valuable treatise on insects that are destruc-
tive which gave me valuable instructions. I followed your advice and
kept down weeds during the later summer and iy the fall. After [
got the crops off T cut all weeds in field corners, raked them up together
with all potato tops and other refuse and burnt all ; the result is that
this year, while the cutworm has destroyed everything in my neigh-
Fig. 15, —Cutworm bours’ gardens, they have troubled me very little ; in fact, nothing to
Lion. cowplain of, for of 2,000 plants transplanted, T have not had two per
cent loss caused by the cutworms, and in plants grown from seed what little harm they
may have done was not perceptible. 1 inclose you a specimen of a little insect that
seems to be a mortal foe to the cutworms. One day recently I noticed a cutworm
making very fast movements and contortions, so I picked it up and found one of these
insects fastened to it just at the back of the head. I put both into a tin can and
watched for the result of the combat. Several times I caused the insect to loosen its
liold and placed each as far as possible apart; when the insect was let go it would
immediately attack the cutworm again, always trying to fasten about the back of the
neck. The result was that the cutworm was dead in twenty minutes. On Thursday
last I found the inclosed specimen and then secured a cutworm and put both into a
can, when the combat of the few days previous was renewed, with the same result. I
put two more cutworms, one each time, into the can, and the black grub killed both.”—
[C. G. Hurdman.]

Tue Pra Mot (Senasia nigricana, Steph.).—In previous reports I have referred
to the common injury to green peas, particularly the large late garden varieties, by
the caterpillars of a small moth. During the past summer this insect was found in
many districts, where it had doubtless always occurred, but from which no reports had
been received. One of the localities where the insects has done most harm is Constance,
in Huron Co., Ont.  Mr. John McMillan, M. P., puts the loss in 1897 at no less than
one-third of the crop. Up to the present no specimens of the moth have been caught
in the field, but some specimens were reared in the insectary during 1897, which
emerged between the 12th and 15th of July, and last summer three more specimens
emerged at the same dates, namely, from 13th to 15th July. This would indicate that
the natural time for egg laying is not till after the middle of July. Therefore, if peas
are planted in good time and of early varieties—of which there are now several of high
quality—good crops of green peas for the table can be secured before they are liable to
be attacked by the caterpillar of the Pea Moth. At Ottawa several varieties of the
small early peas can be picked by the first week in July, and the first crop cf all the
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best large varieties before the end of the month. The caterpillars of the Pea Moth
would not be large enough to enter the pods and injure the green peas at earliest before
the end of the month ; consequently, at Ottawa and in localities with the same summer
climate, green peas for the table can always be grown if early varieties are chosen and
seed is got into the ground in good time. Mr. W. T. Macoun, Horticulturist of the
Central Experimental Farm, has furnished me with the following list of what he con-
siders the six best early varieties and of the dates when they were ready for picking :—

Alaska............... June 17 Gradus............... June 18
American Wonder. . ... *“ 17 Nott’s Excelsior.. .... .. “ 20
Gregory’s Surprise.. . . .. “ 17 McLean’s Little Gem.... ¢ 23

In his annual report for this year is given a list with dates of maturing of 25 of
the best varieties of all kinds. Where peas are grown for the seed they will be injured
in districts where the Pea Moth is prevalent. Experience would indicate that early
sowing is in all cases advantageous, but it is also possible that late sowing, so as to hold
back the podding, if possible, late enough to escape the geason of egg-laying, might give
a crop of uninjured seed.

Tue Pea WErEvIL (Bruchus pisorum, L.).—This perennial pest is, year after year,
the cause of enormous loss, notwithstanding the fact that millions of the beetles are
destroyed every season in the “ bug houses ” of the large seed dealers. Prof. C. C. James
says in his November Crop Report :—* Pease seem to have been the most unfortunate
ot the grain crops. vIhe drought of the early part of the summer and a frost about the
10th July told upon the growth, and the bug made its appearance in nearly every sec-
tion of the province. Some of those reporting are inclined to take a discouraging view
of the outlook for pea growing, owing to this pest.”

It is probable that there has been some confusion in the reporte of which the above
extract is a summary, between the injury of the Pea Weevil and that of the Pea Moth,
The distribution of the Pea Weevil is very much more restricted than that of the Pea
Moth, and there are large areas in the province of Ontario where the highest quality of
seed pease can be grown without any danger of infestation by the Pea Weevil.

Tue BeaN WERVIL (Bruchus obtectus, Say).—Attack.—Small beetles closely
resembling in shape and movements the Pea Weevil, but only half its size, namely, J};
of an inch long, oval in form, with the head bent down and more or less concealed as
seen from above, and prolonged into a short squarely cut snout. Antennz distinctly
jointed and enlarging towards the tip ; the first 4 and the last joints reddish. The wing
covers marked with ten impressed and dotted longitudinal lines. The whole body
covered with short silky hairs. The lines on the wing covers are broken up into pale
yellowish dashes and dark brown spots. The tip of the abdomen extends beyond the
wing covers and is of the same reddish tinge as the tips of the antennz and the legs,
but 13 covered more or less with short silky hairs and bears a central white line, but
there is no appearance of the two black spots which are so conspicuous in the Pea Weevil.

The life-history of the Bean Weevil differs in some important points from that of
the Pea Weevil. The eggs of both are laid upon the pods while these are young and
tender. On hatching, the young grub of the Bean Weevil eats its way inside and pene-
trates one of the forming beans, several grubs entering a single bean, each one forming for
itself a distinct cell. They become full-grown and change to pupe in the autumn and a
little later tc the perfect beetles. The date of emergence from the seed depends very
much, as in the case of the Pea Weevil, on the temperature in the autumn months; it
may be in the late autumn or not until the spring ; when the seed beans are stored in a
warm building, the beetles may emerge at any time through the winter. One of the
important differences between the life-histories of the Pea and Bean weevils is that,
whereas in the case of the former the young grubs can only enter the soft green seeds,
those of the Bean Weevil can propagate for three or four generations in the dry stored
seeds. This fact renders the well known domestic remedy for the Pea Weevil of holding
over the seed for two years quite ineffective in the case of the Bean Weevil ; that is, if a
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bag of pease infested with Pea Weevil were put away for two years, the Pea Weevils
would emerge the first spring and die in the bags. But, in the case of a bag of beans
infested by the Bean Weevil kept in the same way, the beetles on emerging would at
once set to work laying eggs upon the beans. The young grubs when hatched would
penetrate the dry seeds and go through all their stages, and this breeding might be
repeated as long as the supply of beans lasted. Curiously enough, the Pea Weevil does
not bore holes through the paper or cotton bags in which infested seed has been stored,
but in the case of the Bean Weevil such bags are readily perforated and the beetles
escape,—frequently, when this happens in houses, as is sometimes the case, to the great
consternation of the inhabitants.

The Bean Weevil seems to be a cosmopolitan species, the original home of which
was in Asia. It was probably introduced into America through commerce and has been
the cause of considerable damage in various States of the American Union. It has been
mentioned in the reports of several United States entomologists, full articles heing given
by Professors Riley, Popenoe and Lintner. There has been a great deal of discussion
as to the proper name of the species. The last decision seems to be that the beetle
should be called Bruchus obtectus of Say. The Bean Weevil has never been recorded as
an injurious insect in Canada until the present year, when I received from Mr. B. Gott,
of Strathroy, Middlesex Co., Ont., specimens of the beetles and some seed beans which
had been entirely destroyed for seed or food purposes. Each seed had been so perforated
and the contents eaten away that it could be crushed with gentle pressure between the
fingers. These specimens answered in every particular to Dr. Riley’s description of
Bruchus fabee given in his Third Missourt Report, but authorities now consider that
B. fabe, Riley, and B. obtectus, Say, are identical.

Mr. Gott stated that the beans had been held over from the spring in strong paper
bags and put away in a cool room. At the time of his writing, December, 1898, large
numbers of the beetles had been found in his house. They were thought at first to be
Pea Weevils, but Mr. Gott noticed shat they were different, and after some search found
that they came from the bags of beans, of which the paper was perforated with nume-
rous holes.

Remedies.—As in the case of the Pea Weevil, the best remedy for this insect is the
destruction of the weevils inside the beans as soon as possible after the crop is ripe.
Fumigation with bisulphide of carbon is the best treatment in every way. It must not
be forgotten that this liquid and its vapour are very dangerous to use, owing to their
extreme inflammability. The most convenient way to fumigate seed is to place it in an
ordinary coal oil barrel and pour on the beans one ounce of the bisulphide of carbon for
every 100 pounds of grain, then close the barrel tightly, first with a wet canvas or
cloth and, on the top of this, boards which should be left undisturbed for two days at
least.

THE Carror Rust-FLY (Psila rose, Fab.), mentioned in my last report, has been
sent in as having appeared in injurious numbers at two new localities in the province
of Quebec and also occurred in small numbers at Ottawa. This year white field carrots
were attacked, as well as red ones. The semi-transparent yellowish maggot } of aninch
long perforates the roots in every direction, leaving dirty brown burrows. The maggots
are blunt at the tail end, but taper towards the head, where is a black hooked tip
forked at the base, by means of which the maggots burrow their way through the roots.
The pupa-case is reddish-brown and, as a rule, is found in the earth outside the carrots.
The mature fly is } of an inch long, bright shining black with yellow legs and red eyes.
There are at least two broods, if not more, in a season.

This is a serious pest of the carrot, rendering the roots quite unfit for table use. Its
occurrence, however, has been intermittent, bad attacks one year being sometimes
followed the next season by a total absence of injury.

“ Knowlton, Brome Co., Que., July 6.—I send you to-day by mail a little box in
which are a few carrots badly infested by a small white maggot. Nearly one-third of
my patch of carrots are dead from the effects of it, and it is only a few days since they
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began eating them. Can you give me any information as to what to do to get rid of
them ? What 1s it that lays the eggs? It is something new to me as I never noticed them
before.”—[J. Raymond Ball.]

“Quebec, Oct. 18.—I send you herewith a White Belgian carrot. My crop this
year has been almost ruined by this disease, which you will be able to examine on the
samples sent to you. Please tell me what is the matter and how to prevent it.”

“ Quebec, Oct. 27.—In reply to your inquiry as to whether my crop is the only one
in this neighbourhood which has been injured by the Carrot Rust-fly, I beg to inform
you that this year is the first that I have known the carrots to be injured by this fly. I
secured a superb crop from the same field last year without any trace of the disease.
My farm is situated at Ste. Marie, Beauce, and all the crops of carrots in the district
have been attacked by the fly this season.”—[A. B. Dupuis.]

Remedies.—Spraying the carrots along the rows with kerosene emulsion, 1 part to
10 of water, by means of a knapsack sprayer, or sprinkling along the rows dry sand,
land plaster or ashes, with which coal oil has been mixed at the rate of half a pint o 3
gallons of the diluent, or crude carbolic acid at the rate of half a pint in 5 gallons, are the
only applications which I know to have been used to any advantage. This should be
done once a week through June from the time the roots begin to form and particularly
after the rows have been thinned. Late sowing has also been found very useful.

Changing the location of the beds as far as possible from infested land has also been
attended with excellent results and this common sense precaution should always be prac-
tised, when possible, in the case of all attacks of injurious insects. Where carrots are
stored during the winter in sand or earth, this, of course, must be treated to destroy the
pupz which leave the roots and enter the soil to pass their last preparatory stage. Miss
Ormerod suggests that this earth might be put into a wet manure pit so as to prevent
the hatching out of the flies. Should neither of these methods be convenient, at any
rate, the earth might be buried in a deep hole dug in the ground for the purpose.

Tue TurNip APHIs (Aphis brassice, L.)—One of the worst attacks upon root crops
this year has been by the Turnip Aphis. In many parts of Ontario Swede turnips were
badly injured. In Manitoba, likewise, an outbreak of this pest was brought to my
notice by Mr. Bedford. The following extracts bring out the chief points upon which
information was asked by correspondents :—

“ Eddystone, Northumberland Co., Ont., Sept. 2.—On account of the very
hot weather, lice are threatening to destroy the turnip crop in this part of the country.
Is there any cure or preventive for it? Can spraying be successfully done ! "—[W. G.
Sargent.

B Slgerwood, York Co., Ont., Nov. 25.—In reply to your letter I would state
that lice on turnips are not an entirely new pest, but they have never appeared in such
numbers or with such destructiveness as this year. They have appeared in past years
in small patches and were not considered very damaging. I think the reason that they
were so numerous was the dry weather, as we had no rain from 1st July till the begin-
ning of September, and it was exceedingly hot also. It wilted the mangel leaves in
some localities. In the townships east and south of us, where they had more rain, the
injury to the crop was not so great. In answer to your other question, I notice that the
pest was destructive on all soils except perhaps some very low wet soils where sufficient
moisture was obtained to keep up a steady growth.”—[James H. Keffer.

“Morden, Man., Sept. 28.—I send herewith a turnip leaf infested with some sort of
insect. Last fall the same insect attacked the turnips, destroying the crop entirely.
The root starts to decay as soon as the plant is attacked. All the turnips in this dis-
trict went the same way. Ishould like to know what can be done to save the crop
another year. I am taking up those turnips not already affected.

¢« Morden, Man., Dec, 28.—When you replied to my inquiry re turnip aphis, you
asked me whether there had been much damage done in this neighbourhood. I have been
inquiring of those who grow turnips, and find that nearly all the turnips in this district
were damaged. In some cases the turnips were not attacked till late in the fall, and
these were not damaged to any great extent.”---[ Alfred Bradshaw.]
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The plant-louse which does most harm to the 8wede turnips in Canada, is the same
species which is also sometimes destructive to cabbage and is better known as the Cab-
bage Aphis. It does not usually appear on turnips until August, and is stated by many
correspondents to be worst in dry years. There is a general impression that nothing
can be done to prevent injury, and as a consequence these insects are, as a rule, left un-
molested and a great loss sometimes occurs.

Remedies.—At the time these plant-lice first appear in fields, they are nearly always
found in patches of restricted area. These should be looked for at the time the turnips
are hoed and thinned, when good service may be done by simply hoeing out the infested
plants and, having pulled some earth over them with the hoe, then pressing it down
firmly with the foot. When the plant-lice are too numerous for this simple treatment,
the plants should be promptly sprayed with a knapsack sprayer, using as an insecticide
kerosene emulsion, 1 part to 9 of water, or whale-oil soap, 1 pound in 8 gallons of water.

Roor MaGaoTs in turnips are seldom complained of in the West, where radishes are
grown to the greatest perfection. Occasionally, however, there is a local outbreak
of these troublesome insects. Mr. T. N. Willing, of Sylvan Glade, near Olds, Alta.,
sends specimens of the Cabbage Root-maggot (Phorbia brassice, Bouché), which, he
says, “ are from a larva about § of an inch Tong, whitish with black hooks at end, which
feeds in the Swede turnips. From one small turnip I found about 75 had entered the
sand in which I had placed the turnip, and were in the pupa form. I inclose some
with the flies. I had the turnip in the house about three weeks before these flies hatched
out. Quite a large proportion of my turnips were damaged by this fly. I suppose it
would be well to change the location of my turnip patch next seasoun.” )

There were, as usual, inquiries from several other parts of Canada where the maggots
of this fly are known to occur injuriously, one of the worst occurrences being along the
shores of the lower St. Lawrence in the province of Quebec, where sad havoc was wrought
in the gardens of the poor fishermen, who have to depend to a large measure on the
products of their gardens. An account of this outbreak was sent to me by Dr. A.
Mackenzie Forbes, of Montreal.

Remedies.—A sure remedy for these troublesome maggots is still much needed.
Every year they are the cause of much loss in crops of great importance to a large
number of people, such as cabbages of all kinds, turnips, radishes, onions, and sometimes
beans and corn. A great many experiments have been tried with the object of discove-
ring something of use. Many materials give partial immunity in ordinary seasons, but
in bad years everything seems after a time to fail.

With onions and radishes, kerosene emulsion of the ordinary strength, 1 to 9, or
carbolic soap-wash sprayed along the rows once a week gave tolerably good results,
indeed some of the best results of many applications tried. The carbolic wash was
made as follows: Dissolve 2 quarts soft soap in one gallon of boiling water, add 1
pint cwude carbolic acid ; when required for use, take 1 part with 50 of water. The
most satisfactory application, but only to a small measure and early in the season, was
White Hellebore or Pyrethrum powder dusted dry along rows of radishes at the time
they appeared above ground and once a week afterwards. This is only applicable on a
small scale. Experiments with kainit showed that this material assisted the plants very
much in outgrowing injury, which in the case of cabbages is of very great importance.
Kainit has also insecticidal value; but not, I think, to the degree which is claimed
forit. It was tried (i.) broadcasted along the rows of onions and radishes, (ii.) sunk in a
drill close to the rows and (iii.) in solution. When sunk in a drill it seemed to give better
results than with the two other methods. In solution, when used strong enough
to affect the maggots, it also injured the bulbs of the radishes, causing black spots,
which afterwards rotted. Onions, however, were not injured, and the treated rows
were decidedly better than the untreated. Experiments with cabbages showed that the
best results were secured with a mixture of 4 ounces of kainit and 4 ounces of hellebore
in 2} gallons of water, half a teacupful being poured round the base of each cabbage
after pulling away the soil down to the true roots and applied in the third week of June,
Just as soon as the maggots were detected.
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Through the kindness of Mr. M. V. Slingerland, of Cornell University, I was sup-
plied with a number of the Goff tarred-paper cards. These are hexagonal pieces of
ordinary tarred building paper, 3 inches in diameter, with a slit from one angle to the
centre, where there is a star-shaped perforation to allow the placing of the card around
the stem of a young cabbage. These were asked for rather too late in the season to
give them a fair trial, but the plants upon which they were tried were well protected
by them, and all those growers of cabbages who have used them speak highly in their
favour.

POTATO INSECTS.

The potato crop in Ontario has been a good one. The seed was got in early and
the plants suffered no checks from severe frosts. The Colorado Potato Beetle was less
destructive than usual. Fine weather at the time of digging, except in some parts of
the Maritime Provinces, allowed the crop to be got in in excellent order. There were very
few complaints of insects or potato rot. In Manitoba and British Columbia the only
adverse reports were from the drier sections, where in some instances the sets had failed
to sprout. This was almost entirely where the tubers had been cut before planting.
Moderate-sized whole potatoes had given by far the best results. In the Maritime Provinces
potatoes were not so favourably reported upon as usual, owing to the wet autumn. Mr,
B. W. Chipman, the Secretary for Agriculture of Nova Scotia, in his November Crop
Report, says: * The potato crop this season, owing to the rains, which caused a great
deal of rot, is only 68 per cent of an average, just the same as last year, but the prices
have been fair.” In Prince Edward Island where potatoes are a crop of very great
importance, Father Burke estimates that there was only half a crop. He says: ¢ The
crop came up well and showed every sign of being large. The potato beetle came so
late that many thought we were going to escape it. The wet early season was against
its spread ; later the beetles multiplied fast enough, but were controlled by Paris green,
which everybody but those a thousand years behind the age now uses. The potato
beetle did no injury to our crop this year.” Several correspondents in Nova Scotia,
Quebec and Ontario refer to the small losses from the Colorado Potato Beetle, but in
Manitoba where this insect is very seldom a serious pest, it occured in injurious numbers
in several places and required constant attention.

White Grubs and Wireworms have been reported as doing more harm to potateoes
than for many years, and unfortunately nothing can be suggested as a remedy. In Nova
Scotia where wireworms are sometimes very destructive in potato fields, it is a practice,
when digging or ploughing up a crop in infested land, to pick up the potatoes
immediately they are dug, when most of the wireworms will be taken with themn from
the field. After a short time, the wireworms will leave the potatoes and, if the crop is
gathered in sacks or in carts, when the tubers are emptied out the wireworms will be
found at the bottom and can be killed.

The Four-LINED LEAr-BUG (Pecilocapsus lineatus, Fab.).—A somewhat unusual
attack on potatoes, which early in the season appeared as if it might prove serious, was

by the Fourlined Leaf-bug at Carrville, York County, Ont. Mr. J. Lahmer sent
specimens and told of their ravages on some rows of potatoes which

% this particular one was described. Later in the season, Mr. Lahmer
wrote that the bugs did not spread further over the potato patch,

ed Leaf-bug. DOt a new pest lost interest in the matter and neglected to apply

any remedy. The Fourlined Leafbug attacks many kinds of

brown spots about as big as a pin’s head upon the leaves near the tips of the branches.
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he had seen in a neighbour’s garden. In acknowledging receipt the

usual remedies for sucking insects were given and the life-history of

p but merely remained on the plants first attacked or on the bushes

i ) near by. The owner of the garden when he learnt that they were

li;. 16.—The Four-
mn

plants in gardens, having a special liking for sage and mint, currants, gooseberries and
several other plants. The presence of the bugs is easily detected by the numerous
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The remedies consist of (I.) Spraying the nymphs or partially developed bugs which
cannot fly, with a strong kerosene emulsion (1 to 6); (II.) The jarring or beating of the
nymphs and perfect insects from the attacked plants into open tins containing coal oil
and water ; and (ITI.) The destruction of the eggs, which are always laid in the twigs
of bushes, particularly the currant, near the tips ; these are white, and, as they protrude
slightly through the bark, when once seen they are easily recognized again, and thus
this attack may be controlled to a large measure by winter pruning.

FRUITS.

The fruit crop of Canada has again been a good one. In Ontario, apples, as stated
in the November Crop Report, were considered more than sufficient for home consump-
tion ; very large shipments were made to England and the United States from the
western fruit-growing sections ; pears, peaches, plums and smaller fruits were also
shipped from many localities. From Nova Scotia, the other large fruit exporting pro-
vince, Mr. R. W. Starr, of Wolfville, N. 8., a successful fruit grower and shipper of
lgany years' experience in the Annapolis Valley, writes: “The spring opened early ;
fruit trees showed a mass of bloom everywhere, but cold rainy weather set in; bees
and other insects could not work and pollination was imperfect, especially among apples.
Many orchards that showed much young fruit apparently well set, some ten days later,
had the ground covered with young apples, leaving apparently very few on the trees.
As the season passed on we had frequent showers, but the total rainfall was not more
than usual. All the fruit that set healthily developed rapidly, and the extra size made
up largely for lack of numbers ; the export will, after all, be a good average quantity,
say, 200,000 barrels, and the quality better than usual.”

Mr. 8. C. Parker, Secretary of the Nova Scotia Fruit Growers’ Association, says :
“The damage to crops this season by insects has, perhaps, been the least of any season
in my experience.  All insects noted in the orchard and garden were fewer in numbers
than for some years past. The means of combating these difterent pests and the best
remedies have been made so widely known that farmers are on the alert to clear them
out when they show themselves. Cutworms were conspicuous by their absence.
Curculio did not appear to be as destructive as usual, at any rate, did not materially
lessen the enormous plum crop. There were no complaints of Codling Moth or Shot-
hole Borer, and the Bud-Moth was not as common as usual. Apples were good, more
than usually free from Black Spot ; the prices were away up and there was a fair crop.
There were two bad enemies, however, of plum trees: the Shot-hole Fungus (Septoria
cerasina, Peck) has devastated many plum orchards, and I expect to see a lot of dead
trees next spring; the Black Knot (Plowrightia morbosa, Sacc.) has been very bad.
Many have about given over fighting it. 'With plums a drug on the market, the game
is not worth the candle.”

With reference to the prevalence of fungous diseases, Mr. R. W. Starr also writes :
“In most plum orchards rot set in badly, and as a rule, there was more fruit left in
the orchards than was picked for the market. Some kinds were worse than others,
especially Lombards ; whole orchards also were ruined by Leaf Blight and were bare of
foliage when the fruit was two-thirds grown. The Japanese varieties seemed to stand a
wet season better than the descendants of Prunus domestica, . Burbank did especially
well. Abundance seemed to be rather susceptible to Shot-hole Fungus. Most of our
early peaches rotted on the trees. Red Rust Fungus on the quince formed lumps
somewhat resembling Black Knot in shape. Currants and gooseberries were stripped of
their leaves by a blight, and pears showed more Fire Blight than for many years. You
will gather from the above that fungous diseases have been very prevalent. I think we
must ascribe this to the dull showery weather. I have wondered how the apples
escaped as well as they did. Former experience would have led me to forecast a very
different result.”
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It is satisfactory to hear from Prof. F. C. Sears, the Director of the Nova Scotia
~ School of Horticulture, at Wolfville, N.S., that ¢Spraying was much more generally
practised this year than ever before, and the results were very satisfactory, especially
8o in the use of Bordeaux mixture to control the Black Spot of the apple and the Shot-
hole Fungus of the plum. I held about fifteen spraying weetings in different parts of
the province and induced fruit growers to experiment also for themselves. I sprayed
some rows and left others. The results have been very conclusive in most cases.”

In Prince Edward Island, Father Burke says: “ Despite our spraying, we had our
share of apple-worm, some sorts of apples being badly injured ; the season being so wet,
the Bordeaux mixture did not stay on long enough to do its work. Owing to the wet
season, there was also a lot of Black Spot, but, on the whole, we have a fair apple crop.”

In British Columbia, fruits of all kinds were abundant, but there was much loss
from insect pests. The two worst enemies of the apple growers were the Apple-fruit
Miner (Argyresthia conjugella, Z.), and the small moth described by Walsh in First
Illinois Report under the, as it has since been ascertained, rather inapt name of the
Plum Moth (Grapholitha prunivora, Walsh).

The fruit interests of the Pacific province are well looked after by the energetic
officers of the provincial Department of Agriculture. The Deputy Minister, Mr. J. R.
Anderson, and his Assistant, Mr. E. A. Carew-Gibson, have done excellent scientific
work in investigating the botany and entomology of the province, particularly in solving
some doubtful points in the life-histories of important enemies of crops. Mr. R M.
Palmer, the Inspector of Fruit Pests, has devoted special attention to the practical
questions of orchard treatment, of making known the best remedies for pests and the
way to apply them, of keeping the provincial markets clear of infested fruit, and thus
incidentally creating a better market for home products. Brivish Columbia is blessed

. to a remarkable degree with a climate and soil suitable for the production of fruits of

many kinds, and the wise and energetic measures which have heen adopted and fear-
lessly carried out by the officials of the provincial government have certainly been
attended with much success. Up to the present time, notwithstanding statements to
the contrary, the Codling Moth has not been detected in any British Columbian
orchard.

Tue AprpLE FRUIT-MINER (4rgyresthia conjugella, Z.), which has called for so muclf
attention of late years by its injuries to apples in British Columbia, was again this year
the cause of considerable loss. In mixed orchards containing several varieties of apple
trees, I noticed last summer that crab-apples were more particularly attacked than the
larger kinds. Mr. Palmer makes the following report on the occurrence of this insect
in British Columbia during 1898 :—

“Victoria, B.C., Dec. 15.—On the Islands, especially in the neighbourhood of
Victoria, the Apple Fruit-miner (Argyresthia conjugella) has been very prevalent this
year. The native crab-apple crop was a failure, and this pest attacked cultivated fruits
(apples) to an alarming extent. It preferred cultivated varieties of crab-apples to
ordinary varieties of apples, and a much larger percentage of larve completed their
growth in infested crab-apples than in the finer fruit. The entire crop of many crab-
apple trees (cultivated varieties) was completely ruined, being tunnelled in every
direction, all through the pulp of the fruit. Every effort has been made to get infested
fruit destroyed, as, although in 1896 some loss was sustained from the pest, it was not
nearly so large as in this season, and I now apprehend there is some danger of the
insect becoming a constant feeder on cultivated varieties at least of crab-apples, and
possibly of some others.—[R. M. Palmer.]

An interesting account of a Japanese insect, Laverna herelella, Dup., which, if dif-
ferent, resembles in most respects the Apple Fruit-miner in a very remarkable manner, is
given with an excellent figure in Bulletin 10, New Series, Div. of Ent., U.8. Dept. Agr.,
by Prof. Matsumura, of Sapporo, Japan. In a foot-note to this article, Dr. Howard has
suggested, from the resemblance of Prof. Matsumura’s figure to bred specimens of the
Apple Fruit-miner from British Columbia, which he was good enough to examine, the
iden ity of the two insects. Altbough it is true the figure cited and the perfect moths
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of the Apple Fruit-miner do agree closely, the habits of the larva as given by Prof.
Matsumura (loc. cit) and as described in my annual report for 1896, differ upon what
seem to be such important characters that for the present I can hardly think that the
two attacks are by the same species. The writer of the article referred to says that the
larve live only in apple cores, injuring the seeds, that there is usually only one egg
deposited on each apple, and that the cocoons are made in the earth whenever possible.

The British Columbian insect very rarely attacks the cores and seeds of the fruit.
There are usually several, two, three or more, larve in each apple, and the cocoons are
made beneath flakes of the bark on the trees or beneath leaves or rubbish on the sur-
face of the ground.

I have lately received the following interesting note from Prof. Enzio Reuter, of
Helsingfors, Finland, on the occurrence of 4. conjugella in Europe :—* I have read
your report with great interest. Argyresthia conjugella has during the past summer
infested the fruit of apple trees throughout the whole of Finland. This is owing ¢ a
total failure of sorb-apples (Sorbus Aucuparia, L.)* and bird-cherries (Prunus Padus,
DC.), in which the larve commonly feed.”

All efforts to discover the egg or the egg-laying habits of the moth have so far
failed, and no proved, practical remedy is yet available. At Mr. Palmer’s suggestion,
many of the fruit growers in the districts where this insect has been troublesome, have
adopted the wise precaution of picking and destroying every apple which showed the
attacks of the larve.

Prof. Matsumura suggests the catching of the moths of the Japanese insect by
suspending large-mouthed bottles containing sweet solutions beneath the trees at night;
he points out that these should be closed during the day time so that many useful or
harmless insects may not be destroyed.

Tue Prom Morn or LESSER APPLE-WORM (Grapholitha [Semasia] prunivora,
Walsh). —For many years British Columbian apple growers have referred to a small
caterpillar which in every thing but size answered to the caterpillar of the Codling
Moth. The insect was not abundant and all efforts to obtain specimens to rear the
moth failed. Last year a few were secured by Mr. E. A. Carew-Gibson and success-
fully reared to maturity. The perfect insect, a small moth, was kindly identified by
Dr. L. O. Howard, the United States Entomologist, and proved to be the same insect
as was treated of and figured by Benjamin Walsh in his #irst Report as State Entomo-
logist of Illinois, under the name of the Plum Moth (Semasta prunivora). Walsh bred
specimens of the moth from plums, from the fungous growth known as the Black Knot of
the plum, from the Cock’s-comb-like hollow gall (w/micola, Fitch) on the leaves of elms,
which is produced and inhabited by plant-lice, and lastly from a hollow gall on the leaf of
red oak. In addition to the above, the late Dr. C. V. Riley (Adm. Ent. (III), n. s., I,
131) adds that he has bred the moth from galls on oak, from haws, from crab-apples and
abundantly from cultivated apples. I have at different times bred the moth from
apples and haws at Ottawa, from near Toronto and from Lachine, Que. I can find no
reference in recent publications to serious injury to either applesor plums by this moth.
Single specimens of the caterpillar have been sent in occasionally from Quebec and
Ontario, but, as far as I am aware, they have never been sufficiently abundant to be
more than noticed by the curious. Last year, however, Mr. R. M. Palmer expressed
fears, from the numbers he was finding in British Columbian apples, that the insect
might develop into a pest of importance. At that time he complained only of the com-
monest form of attack by the caterpillar, which is to feed beneath a web upon the skin
. of the apple, around and inside the cup at the calyx end, or occasionally to burrow
more or less extensively under the skin. When visiting British Columbia last summer,
in the last week of July, I was shown by Mr. Carew-Gibson a large number of apples
which had been handed over to him by Mr. Palmer, which were very seriously infested
both by this insect and also by the Apple Fruit-miner. Upon cutting open several of
the infested apples, I was surprised to find how exactly in many instances the work o

-

* In this country called ** Mountain Ash ” or *‘ Rowan tree.”
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the larvee of G. prunivora resembled that of the Codling Moth (Carpocapsa pomonella,
L.). Not only was the skin and flesh just around the calyx eaten, but the apple was
bored into extensively, the core being frequently reached and the pips eaten in precisely
the same way as is done by the Codling Moth caterpillar. Every specimen was examined
carefully and proved to be G. prunivora. This same frait was also found, as stated
above, to be badly infested by the Apple Fruit-miner, as well as the Lesser Apple-worm,
both kinds occurring in the same apple.

“ Victoria, May 8.—The specimen that I am sending is the ozly adult that T have
managed to rear ; you will note in size it is not more than half the size of the Codling
Moth ; it has also different markings and its larva never reaches more than half the size
of the Codling Moth larva when full-grown. This is the insect whose larva is so often
mistaken in this province for the larva of Codling Moth and reported as such. It is
fairly common in some spots, but owing to its size cannot do so much damage to the
fruit it attacks.”—[E. A. Carew-Gibson |

“ Victoria, Dec. 15.—The larva of Grapholitha prunivora has been found this season
widely distributed all through the lower mainland and the Islands as well. Although
usually attacking apples, feeding at the calyx end of the fruit for about 4 an inch down,
it is also often found inside the fruit, and has been been frequently mistaken for the
larva of the Codling Moth (Carpocapsa pomonella). 1t has also occurred quite often in
plums and prunes, and specimens of fruit so infested have been sent in or collected from
the whole of the districts named.

“This pest and the Apple Fruit-miner evidently need more attention at the hands
of our fruit growers in the future than has heretofore been accorded them. In the case
of the Lesser Apple-worm, I think that spraying with Paris green as for the Codling
Moth may be of considerable value. I shall be glad of any suggestion you can make as
to dealing with these pests.

‘“ A large number of the larva collected this season have been carefully attended
to by Mr. E. A. C. Gibson, and it is hoped that a number of speciinens of the perfect
insects and perhaps some parasites will hatch out in the spring.  Many specimens of fruit
collected contained larvie of both species.”—[R. M. Palmer.]

From the past history of this insect, particularly in British Colummbia, and after talk-
ing the matter over with Mr. Palmer and Mr. J. R. Anderson, who three years ago found
numbers of apples badly infested in Capt. Gaudin’s garden, at Victoria—from which,
however, the insect has since entirely disappeared—I think it hardly likely that this
caterpillar will develop into a serious pest of apples or plums. It is probable that the
injuries of this year, which are certainly exceptional, were due to the failure of the wild
crabs to produce fruit this year in British Columbia, and that both this insect and the
Apple Fruit-miner were driven to cultivated fruits, as it is related in Dr. Reuter’s
interesting letter was the case with Argyresthia conjugella in Finland this year.

Should injury by the Lesser Apple-worm continue, I have no doubt, as suggested by
Mr. Palmer, that spraying with Paris green should be the first remedial experiment tried.

Notes on the Lesser Appleworm, by Mr. E. A. Carew-Gibson.

Aug. 16, 1897.—Received from Hernby Island, a number of apples infested with
a small boring worm.

Sept. 17.—Found six larvze from above apples spun up, five in the paper beneath the
apples, using the paper fibre for their cocoon, and one spun up on the cork of a small
specimen bottle using cork dust for its cocoon; all the spun up larve at this date
unchanged. The specimens are § inch long, . inch in diameter, tapering slightly
towards both extremities : reddish pink to pale pink in colour, lightest in colour between
the segments. Head smaller than 1st segment, with blotchy darkish brown markings,
thoracic and anal plates also darkish, marked with brown. Body covered with white
bristles, with finely dotted surface to the skin (under the microscope). Surface with
lumps and depressions. Very active when placed in the sunshine, evidently at once
seeking shelter for spinning up. The larva spun up on the cork very closely covered over
with cork dust.

May 7, 1898.—One very active little moth emerged.

E. A. Carew-G1Bsox.
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The moth expands about § of an inch across the wings. The ground colour of the
front wings is black, with large patches of rusty red and a central steel blue blotch.
Along the costa are seven very conspicuous short white streaks, arranged 2, 2 and 3
together, of which the longest are the lst, 3rd, 5th and Tth ; these streaks are nearly
parallel to each other and are obliquely directed toward the posterior angle of the wing.
The hind wings are dusky gray at the base, shading into black at the tip.

The other insects which have attacked fruit trees during the past summer are well
known species. Of these none have called for more attention by their excessive numbers
than the TENT CATERPILLARS, which swarmed on forest and orchard trees in iany sections
of almost every province of the Dominion.

Enormous numbers of Tent Caterpillars of the two common species, the Forest Tent
Caterpillar (Clistocampa disstria, Hbu.), and the American Tent Caterpillar (C. dmeri-
cana, Harr.), occurred in the woods and on trees in gardens and
orchards for many miles around Ottawa and through the counties of
Carleton, Russell and Grenville ; nor were they confined to this part
of the province, for speciimens or letters of inquiry came in from every
direction. Aspen peplars, maples and basswood seemed to be the
favourite food plants, but where the caterpillars were abundant the
foliage of all plants was eaten.

“ Victoria, B.C., Dec. 15.—On the Lower Mainland the most
troublesome pests of the season were the Forest-tree Tent Cater-
pillars. They were present in countless thousands and fruit trees in
proximity to native trees such as alders and willows, where the pests
hatched undisturbed, were in danger of being defoliated, even when
considerable attention was devoted to fighting the pests. Fruit trees
. from which the leaves were eaten, put on foliage again later in the
Fig. 1%“Am.°ifi°3“ summer, but went into winter in poor condition to withstand vieissi-

entCaterpillar. ¢ des of weather. Fortunately, by far the larger proportion of the
larvee were parasitized and egg masses of the pests are not nearly so numerous as last
Year ; besides this, fruit growers were roused as a rule to the danger from these voracious
insects and better prepared to fight them both by the destruction of eggs during the
winter months and by means of Paris green
spraying later on.”—{R. M. Palmer.]

When I was in British Columnbia last August,
Mr. T. A. Sharpe, of Agassiz, drew my atten-
tion to the fact that a very large percentage
of these caterpillars had been destroyed by a
very fatal disease after they had spun their
cocoons. He examined one hundred cocoons
before he found one con-
taining a living pupa. ¥

N Unfortunately no such
Fig. 18— rore aternillar state of affairs happened
" huater on i1 0r ot il = in the Ottawa outbreak,
size; ¢, d, eggs—enlarged. for at the present time the
egg clusters (Figs. 18 and 19) are to be found abundantly on
trees and shrubs in every direction. On one small cherry tree 10
feet high, I collected no less than 37 egg clusters. The eggs in
every one of them appeared to be in a healthy condition, and the
young caterpillars hatched out in thousands in my office. There
13 the greatest necessity for all who wish to save their trees to take
steps next season, in the first place, to clear from the trees during _.
the winter such eggs as can be reached, and to provide themselves F‘fge‘i;fﬁgﬁ“%ﬁf{ of
With spraying apparatus so as to be ready to destroy the caterpillars Caterpillar.
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next spring while they are still small, using the ordinary standard mixture for foliage-

eating insects, namely, 1 pound of Paris green, 1 pound of quick lime, and 200 gallons
of water.

Tue Prum Curcurio (Conotrachelus nenuphar, Hbst.).—Plum growers have
pretty generally adopted spraying with Bordeaux mixture and Paris green as the best
remedy against the Plum Curculio upon plums. The treatment, however, is by no means
claimed to be a perfect remedy, although I believe that the saving in the quality of the
crop will always make it pay handsomely to spray plum trees, and in the mean time it
is the best remedy. The fact that most of the large plum growers have adopted
spraying as a regular practice speaks for itself and shows that it pays them to do so.
Spraying cherries and peaches has not been quite so satisfactory as in the case of the
plum, and upon the apple to which the Plam Curculio is sometimes very destructive it
would appear that spraying is even less effective. Nevertheless, it pays to spray as in
the other cases.

In October last, I received through Mr. W. T. Macoun, some specimens of apples
which had been utterly ruined for the market by the Plum Curculio, being gnarled and
indented wherever the beetles had bitten (*stung”) them. At the same time the
growers of the apples, Messrs. R. Jack & Sons, of Chateauguay Basin, Que., sent a
bottle filled with specimens of Plum Curculio taken on the apple trees from which the
injured fruit was sent. Messrs. Jack & Sons write :— .

¢ Chateauguay Basin, Que., Nov. 8.—You ask if plums are badly affected by Curculio
with us. They are, very badly, both on the farm and all round this section of country.
I have known the pest sometimes to destroy the whole of the crop on some of the trees.
You ask also whether the female uses the young apples to deposit her eggs in. That is
the way in which most damage is done. Sometimes we have not been able to find a
sound apple on some trees with about a bushel of apples on. Most of the apples had
eggs deposited in them or had been punctured, and some of the apples would have as
many as three or four eggs in them. We have noticed some apples injured within two
or three days after the blossoms have fallen. We notice very little difference between
sprayed and unsprayed trees. They seem to be very little affected by Paris green.
Last season we used Paris green in the first two applications of Bordeaux mixture, ..,
once before blossoming, and immediately after the blossoms had fallen, at the rate of 8
ounces to 50 gallons of water, and still they injured great quantities of apples. The
kinds which they seem to have a preference for are Duchess, Yellow Transparent,
Astrachan, Grimes Golden, and Golden Ball, but if these kinds are scarce they work on
the other varieties. In fact, the Curculio does us more damage than all the other pests
and fungous diseases combined. A good many apples fall prematurely with the larva in
them. Do you think it would be any advantage to pasture the orchard with sheep, so
that they would eat the fallen apples and so destroy the grub? We send you under
separate cover samples of apples which have been injured by them.”

“ November 18.—Your favour of the 12th instant to hand. In it you ask how
long it is since we noticed the Curculio destroying the apples. We would say that it is
about six or eight years since we have noticed them doing any injury to any extent to
apples, but they have troubled the plums for a good deal longer period. They also do
considerable damage to cherries. We have along one of the line fences between our
neighbour and ourselves, a row of common red plums which have been infested with
Curculio as long as we can remember, but the place where the Curculio is worst is at
the other side of the orchard. We intend to have these old plum trees cut down this
fall and have the land cultivated for a couple of years. There is in a field next to the
orchard a clump of hawthorns of which the haws have been infested with little grubs,
but we have never experimented to see if they were Curculio or not. Perhaps you
could give some information ? T notice that the Curculio does not seem to do so much
damage where the trees are cultivated often.”—|R. Jack & Sons. ]

The above letters were in reply to questions which are well indicated by the answers
given. Some of the apples forwarded by Messrs. Jack had from 5 to 25 punctures
and were utterly useless for the market. It is well known that the Plum Curculio lays
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its eggs in apples and that the larve can develop in this fruit, but most of the injuries
in this case were of the nature of a hollow cavity beneath the skin, the flesh appearing
to have been eaten out through a central orifice. Frequently these cavities were at the
bottom of deep depressions, and there were no galleries in the flesh of the apple. That
the injury to apples extended further than the immediate vicinity of Chateauguay Basin
was shown by my receiving specimens injured in exactly the same way from Professor
L. R. Jones, of Burlington, Vt., with the information that the injury was quite
common on Baldwins and Greenings and that considerable injury had been caused in the
State of Vermont. The advantage of attending to windfalls, either by collecting them
or pasturing sheep or pigs in the orchard was pointed out, and the opinion was expressed
that the grubs which had been found in the haws were more likely to be those of the
true Apple Curculio (Anthonomus quadrigibbus, Say.) than of the Plum Curculio. The
fruit of the hawthorn is nearly always infested by dnthonomus quadrigibbus, and, as far
as my own experience goes, it is a very rare enemy of the apple. As a remedy for this
attack on apples by the Plum Curculio, nothing further can be suggested than spraying
the trees regularly with Paris green, beginning early and continuing as late as possible
through the season. Where it is practicable, jarring the trees over large sheets placed
on the ground and then destroying the beetles will, of course, reduce very much the
amount of injury.

Tre GreeN Fruir-worms (Xylina).—The larve of two or three species of this
genus were unusually abundant and destructive in some parts of Ontario last summer.
Mr. W. M. Orr found them in many
orchards when superintending the Pro-
vincial Government spraying experi-
ments. He estimates the loss from these
caterpillars at between 20 and 30 per
cent. Mr. N. H. Cowdry, of Water-
ford, Norfolk County, Ont., sent speci-
mens of the caterpillars, together with
their work on young apples and pears.
Hesaid: “They seem to feed exclusively
on the young fruit to which they are

) y exceedingly destructive, but they do not

Fig. a%oé;bglﬁ’izﬁ'; ir;:;-txorm ; touch the foliage. They are very numer-

ous about here, and, owing to their habit

of eating the fruit only, are hard to destroy by spraying.” An account of injury by

Green Fruit-worms, was also received from Mr. John A. Link, of Sombra, Lambton
Co., Ont.

At Aylmer, Wright Co., Quebec, large silver maple trees (Acer dasyearpum) and
to a smaller degree other trees and shrubs growing near were almost defoliated by the
larvee of a species of Xylina, which were in such numbers that every tree trunk
and fence was swarming with them in the third week in June, as they moved from tree
to tree in search of food. Almost all the specimens collected died from injuries inflicted
upon each other in the breeding jars. A single specimen of the moth was reared which
seems to be Xylina Grotei, Riley. The caudal end of the pupa resembles that of X.
laticinerea, Grote, as figured by Mr. Slingerland on Plate II. of his Cernell University
Bulletin 123, except that the cremastral spines are less pronounced.

Another outbreak, not quite so severe as the one above mentioned, occurred at
Niagara on the Lake, where large maples planted as shade trees were covered with
these caterpillars to the great inconvenience of passers by in the streets. In this case,
I think it hardly possible that many of these larvee could have reached the perfect
stage, for the trees were visited incessantly by warblers and other insectivorous birds
who vied with a swarm of English sparrows in the branches above and numerous
chickens on the ground below, in destroying every caterpillar that moved. It is several
years since these insects have been abundant enough to call for speeial treatment, but
similar outbreaks to those mentioned upon forest and shade trees occurred in the vicinivy
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of Ottawa in 1885. The caterpillars of three distinct species of moths are known by
the name of the Green Fruit-worms. These resemble each other very much in appear-
ance and habits. They are discussed in detail by Mr. M. V. Slingerland, in his
characteristically careful and accurate manner, with beautiful figures, in Cornell
Ungiversity Bulletin 123. The caterpillars may be described generally as cylindrical
in shape with heads almost as wide as the body. Colour, pale leaf green, striped longi-
tudinally and dotted with creamy white. The full-grown caterpllla.r measures from 1}
inches to 1} inches in length by } of an inch in diameter. The food consists of the
leaves of the apple, pear and several kinds of forest trees; the maple, poplar, hickory,
wild cherry, box elder and the buds of roses are recorded among their food plants.
Their greatest injuries, however, are to the fruit of apples and pears.

The moths vary considerably in appearance, but are characterized by the cold
ash-gray colour of the front wings, which are variegated with darker gray. The most
constant characters seem to be : a pale space at the base of the front wings and on the
upper half, the pale upper part of the orbicular spot and the dark sub-terminal line.
The expanse of the wings is from 1% inches to 1§ inches.

“ The moths are night fliers, remaining concealed on the bark of the trees or in
secluded places during the day. Most of them appear during September and October,
and, hibernating in cheltered places, appear again in March, April and May ; some
ev1dently remain in the ground as pupwe over wmter the moths not appearing until
spring. They are rea.dily attracted to lights or sweetened baits at night, and are ¢ often
found in maple groves while sugaring is going on. Sowmetimes sap-pails are found in
the morning with the surface of the liquid completely covered with the moths.”” (M.
V. Slingerland, Bulletin 123.)

THe Say Jost ScALE (dspidiotus perniciosus, Comstk.).—Since the passing of the
San José Scale Act, on the 13th of March, 1898, every effort has been made, both by
the Federal Government and the Provincial Government of Ontario, to detect any
occurrence of this extremely injurious insect and to eradicate it with as little delay as
possible. A thorough examination has been made of that section of the province of
Ontario in which it was known that colonies of this scale insect had been found in 1897.
Wherever infested trees were detected, they were dug up and destroyed. Trees known
to have been imported from States or nurseries in which the scale had occurred during
the last few years were followed up and examined in the orchards where they had been
planted. It is satisfactory to know at the conclusion of thiz inspection that the pre-
valence of this insect in Canadian orchards is far less than it was feared last spring
might be the case. The only locality where a new occurrence of special interest, from its
northern latitude, has to be recorded is at Guelph, Ont., where the winters are sometimes
very severe, the thermometer occasionally falling as low as 15 degrees below zero, Fabr.
The scales in this case were imported on pear and plum trees and had passed through at
least two Canadian winters; although the scales had survived, they had not spread toother
trees. The passing of the San José Scale Act has naturally given rise to a great deal
of correspondence as to what kinds of plants come within the provisions of this Act and
are prohibited from being imported into Canada from any country where the San José
Scale is known to exist. In framing this Act, great care was taken by the Hon.
Minister of Agriculture to interfere as little as possible with established lines of trade
and only to prohibit such plants as it was thought were a source of danger to this
country. It is known that the San José Scale is liable to occur in a living state, and
that thus it might possibly be introduced, upon any woody-stemmed tree or shrub, except
conifers, the stems of which do not naturally die down to the ground every year. Such
plants, therefore, may not be imported into Canada from any country wherethe San José
Scale has been found. A very few exceptions have been made to this rulein the case of
some plants which are only grown in greenhouses These exceptions were authorized by
QOrder in Council at the time of the passing of the Act and made public through the
Canada Gazette. They have also been published in the reports of the Entomological
Society of Ontario, of the Fruit Growers’ Association of Ontario, and of other societies.
No further exceptions to the Act have been made, and in the case of such plants as
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raspberries and some other small woody-stemmed shrubs it was considered wise by the
Hon. Minister, for the present at any rate, not to allow these to be imported, even when
cut right down to the roots, for fear that this cutting might not be done thoroughly
enough. True herbaceous perennials, like the perennial phlox, dahlias, herbaceous
pzonies, and perennial asters, the stems of which die back right down to the roots
every autumn, can be safely imported and consequently are not prohibited. The scale
has been known to spread occasionally on to several plants with herbaceous stems, but as
it can never move again after once settling down on any plant, which it does within two
days after birth, and as during its active life it must constantly be supplied with liquid
food, even, were it introduced in the dormant condition in which it passes the winter on
the stems of herbaceous perennials which had died down naturally, such scales could
never revive nor propagate ; in the first place, they would have no food in the dead,
sapless stems, nor could they move to search for it elsewhere, owing to the scales which
they have formed over their bodies since they settled down, and also to the important
fact that very soon after settling they undergo their first moult, from which time they
are absolutely without legs or other means of locomotion. In the second place, they
could not propagate because they pass the winter in a half grown condition, and being
deprived of food it is impossible for them to reach maturity.

The question is frequently asked at farmers’ meetings when specimens of the San
José Scale are shown on pieces of twigs and branches, whether thore is not danger of
introducing the scale into new localities by this means. For the reasons given above,
there is manifestly no danger to be feared in this direction. The only way in which
the scale can be spread is by the migration of the young insects during the short time
that they are able to crawl about. The sap in any piece of infested wood which could
be conveniently taken to a meeting for exhibition dries up in a few hours and very
few of the young scale-insects could be born before the females died, even if the wood
were taken at the time when the females were bearing young, and then these young
insects would have to find their way on to living trees before many hours or they would
die. It has been objected that upon wood bearing the Oyster-shell Bark-louse myriads
of the young have been found moving several weeks after the scale-bearing branch had
been severed from the tree. It must be remembered, however, that the habits of the
Oyster-shell Bark-louse and those of the San José Scale are entirely different. When
mature, the female of the former, before dying, lays beneath her scale a large number
of eggs, which remain unhatched for many months from autumn until the following
summer, during which time, of course, being eggs, they require no food ; so it does not
matter how dry the branch bearing them beneath their mothers’ scales may be; but
whenever these eggs are brought under favourable conditions they will hatch and the
young bark-lice appear. "With the San José Scale, on the contrary, eggs are never laid,
but the females bring forth their young alive and at that time must be constantly
supplied with liquid food. As stated above, if the scale-bearing wood is removed from
the trees during the period of dormancy in which the San José Scale passes the winter,
all the scale-insects upon such wood are immature and must soon die. This period of
dormancy lasts in Canada, at any rate, from the beginning of November till the begin-
ning of June. Close study of this insect has shown that none but the immature insects
live through the winter, and, further, that these do not begin to produce young until
after a considerable time of active life and growth the following season.

The keen interest which has been aroused with regard to all insect pests by the
advent of the San José Scale has also drawn attention to various other kinds of scale-
insects which have been found upon Canadian fruit trees. Many kinds of these have been
sent in for examination. The Forbes Scale, the Putnam Scale, the New York Plum Scale
and the Scurfy Bark-louse were all found in some numbers upon orchard trees. Although
widely spread through the province of Ontario, not one of them was sufficiently
abundant in any locality to be considered a serious menace to fruit growers.

In addition to the above, the Oyster-shell Bark-louse is extremely abundant all
through Canada and is very destructive.

The standard remedies for scale-insects are kerosene emulsion or whale-oil soap
solution (1 1b. in 2 to 4 gallons of water), applied early in the spring, just before the
buds open.
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APrHIDES or PLANT-LICE have again this year been conspicuous in orchards. Inthe
Niagara district the CHERRY APHIS (Myzus cerasi, Fab.), appeared in enormus numbers
early in the season and, although it disappeared as mysteriously as it had come, in some
places, in orchardsof cherries, particularly the sweet varieties, it did a great deal of harm.
Mr. C. F. Purdy, of St. Catharines, this year lost heavily from this insect, which in his
orchard was far worse than last year. Mr. Martin Burrell, of the same place, writes: “I
find in my notes that the Black Cherry Aphis was very abundant on 27th May. = Under
date of 2nd June, I find: ¢ Black Aphis breeding rapidly, very few Syrphus larve or
lady-birds’. I have no other notes, but, on the whole, the later injuries were not as bad
asin 1897. We used whale-oil soap (1 lb. to 7 gallons) with fairly good results.” Mr.
R. M. Palmer, of Victoria, B. C,, says: ¢ The Black Cherry Aphis was commoner than
usual all through the lower portions of the province. It is, too, much more difficult to
kill by means of sprays and is not so much attacked by parasites as other species The
quassia spray No. 2, I found quite effective if used hot, as hot as the hand would bear ;
if used cold, only purtially so.” The spray referred to is given in the useful pamphles
“Insect Pests and Plant Diseases ” issued by Mr. Palmer for the provincial Board of
Horticulture and is as follows : — ;

Quassia chips ... .. ... .. e o 8 1bs
Whale-oil soap........... .o il 7 ibs.
Water. ... ot e e e 100 galions.

“Boil the quas:ia chips in about 8 gallons of water for 1 hour ; dissolve the soap in
hot water ; strain and mix both solutions together and dilute with sufficient water to
make 100 gallons altogether. To be used with a spraying pump, with as much force as
possible in applying. This mixture is the standard remedy for Hop Aphis, and has
given most satisfactory results against other Aphides with no injury to the foliage of
the trees treated.”

Tue AppLE ApHis (Aphis mali, Fab.), like the last named, was unusually prevalent
at the time the apple trees were budding and caused much anxiety in Ontario, Quebec
and Nova Scotia. The remedies which were recommended were whale-oil soap (1 lb.in

8 gallons of water) and kerosene emulsion

—— (1 to 9); but fruit growers on a large scale

\ were advised to wait until, at any rate, the

- 3 N middle of May, to see if the natural para-
s sites did not reduce the plant-lice sufficiently

SRS oy (D to make remedies unnecessary. This re-

commendation I believe from experience to

be safe for Ontario, but in British Columbia

the Apple Aphis requires treatment as early

as it shows itself, for in that province it is

Fig. 21.—The Apple Aphis—enlarged. a far more injurious pest than in any other

part of Canada. Dr. D. Young, of Adol-

phustown, Ont., during the course of some correspondence about an outbreak of
Apple Aphis on his apple trees, writes :—

** Adolphustown, April 20.—1t would take about 270 sixty-gallon barrels of solu-
tion to spray my orchard, at 2 gallons per tree, so that I should need 1,065 gallons of
kerosene and 266 lbs. of soap, besides the expense of labour. The tobacco spray would
cost probably as much. I shall be glad to know whether you think it would pay me to
spend a couple of hundred dollars in spraying for this pest or not.”

In reply, Dr. Young was advised to wait a week or ten days, and if the plant lice
did not increase perceptibly to do nothing beyond his regular spraying for Codling Moth
and fungous diseases. Later in theseason, I learned that this outbreak had passed away
without doing serious harm to the crop.
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THE BroNzE APPLE-TREE WEEVIL (Magdalis enescens, Lec.).—Some specimens of
apple boughs containing the young larve of this insect were received from Victoria,
B.C.,, and Nanaimo, B.C. Mr. Palmer says of this insect :—* These small bark-borers,
larve of Magdalis anescens, continue to do much harm, especially in young orchards on
dry lands of the Island. The lime, soap and carbolic acid wash is effective against them,
if renewed at the end of May, but one application made early in spring has not proved
sufficient. Many young trees were killed outright or so badly damaged that they will
scarcely recover, where preventive measures were neglected.”

From what I have seem of the injuries of this weevil, I am of the opinion that
while the eggs are generally laid in trees which are in a feeble condition, at the same
time they are also found in young and healthy apple trees. The attack by the beetles
feeding upon the leaves of cherries noticed by Rev. G. W. Taylor on Gabriola Island last
year was again noticed this season to a lesser extent, but appears to be a regular habit
of the beetle. This might be taken advantage of for poisoning the mature insects as a
means of reducing their numbers,

THE BLACK GOOSEBERRY-BORER
(Xylocrius Agassizii, Lec.).

Fig. 22.—The Black Gooseberry-borer : a, beetle; ¢, d, larva ; ¢, pupa—enlarged. "~ ... 7™
reeneOne of the most interesting attacks which has come under my notice during the
past season is by the extremely rare boring beetle ( Xylocrius Agassizii), which may be
called from the colour of the mature beetle and its habits, the Black Gooseberry-borer.
The introduction of this insect into British Columbia, its detection and almost certain
extermination by the Inspector of Fruit Pests, and also the successful rearing of the
mature insect by Mr. E. A. Carew-Gibson are detailed in the following letters. It is
hardly probable that this insect will ever become a serious pest of gooseberries, for it
has been so extremely rare in the past that few collections possess specimens, while at
the same time its probable native food plants, the various species of Kibes, are abundant
on the Pacific slope.

“ Victoria, B.C., March 1.—I am sending you by present opportunity under
separate cover a box coutaining a bottle with borer grub and remains of roots of
some young gooseberry bushes, which you will note have been hollowed out. Can you
aage this borer for me? I have not seen it nor heard of it before.”—E. A. Carew-

*ibson.

* Victoria, B.C., March 3.—I am sending you by same mail spme specimens of
roots of gooseberry bushes infested with a root borer, also a specimen borer in fluid.
These plants came from Oregon last fall in a large consignment of plants, part of which
—the younger bushes—are not infested, while many of the larger of older growth, are
like those sent herewith. I am very glad indeed that the pest has been discovered soon
enough to have the infested plants destroyed before the grubs mature, and I am busy
now following up this work. I find that to detect the borer the roots must be snapped,
which they do much easier than sound roots.”-—[R. M. Palmer.]
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“ Victoria, December 3l.—In regard to the gooseberry bushes infested {with
larve of Xylocrius Agassizii: the plants were sent into the province from Oregon—
shipped by the Oregon Wholesale Nursery Co., of Salem, to Victoria, in November,
1897. 1In all, 500 plants were condemned. These were a portion only of a shipment of

. . ¥

Fig. 23.—The Black Gooseberry-borer: infested Fig. 24.—Larva in stem—slightly
stem—reduced 4. enlarged.

10,000 plants, and every package or bundle of the plants found to contain infested
bushes was condemned and destroyed excepting only the specimens which were retained
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for investigation, and some of which were forwarded to you. Upon referring the matter
to the shippers of the plants, they stated that the stock was not grown by them, but
bought from another nursery in their neighbourhood, and that the pest was altogether
new to them. Mr. H. E. Dosch, of the Oregon State Board of Horticulture, also wrote
in regard to the pest that he had not found it in Oregon in the course of his experience,
which would indicate that its occurrence in Oregon as a fruit pest is, at least, unusual.

¢TI shall be glad to know where the borer belongs, and its usual food plants, if you
can supply the information. I had supposed is was a species native to Oregon, and that
it probably fed naturally upon indigenous plants.

« 1 feel quite safe in stating that there is no possible chance of any of the insects
from tlis lot of plants having escaped destruction, but in view of the fact that large
quantities of gooseberry bushes have been imported from Oregon for many years past,
it is quite possible that it may exist in the province, and I propose to examine closely
for it all plants which come under my observation. I am glad to say that Mr. E. A. C.
Gibson has been successful in rearing mature specimens of the insect and is forwarding
some to you as well as capital photographs of the larvee and pupz as they occurred in
the plants.—[R. M. Palmer.]

In reply to an inquiry as to the occurrence of the Black Gooseberry-borer as an
enemy of the gooseberry on the Pacific coast, Prof. A. B. Cordley, Entomologist of the
State Agricultural College, at Corvallis, Oregon, writes: * The attack of X. Agassizii,
which you describe, has never come under my notice, and I hardly think that this
borer could have appeared in injurious numbers of late years in this State, or I should
have heard of it.”

Mr. Carew-Gibson, who by successfully carrying through to the perfect form thres
specimens of this very rare insect, has added one more to his triwphs in the investiga-
tion of the life-histories of insect pests, has forwarded to me the following notes upon
this species :—

Notes on the Black Gooseberry-borer by Mr. E. A. Carew-Gibson.

The gooseberry bushes from which the specimens sent you were reared were
brought, into this province in a consignment of 500 two year old gooseberry
bushes which came from the Oregon Wholesale Nursery Co., late in the fall
of 1897. At the time of their imnportation no signs of the presence of the
borers could be detected. The bushes were heeled in when received, and the
damage done by the borers was first noticed in the spring of 1898, when the bushes
were being planted out. Later on, after a thorough further examination, the whole of
this consignment of 500 bushes was condemnned by the Inspector of Fruit Pests and,
except those bushes kept for experimental purposes, was destroyed under the inspector’s
direction. On inquiring from the Oregon Wholesale Nursery Co., it was ascertained
that these bushes were not really their own stock, but had been bought from a neigh-
bouring nursery to fill up the order.

The larva of which you can form a very fair idea both from the photo I send and
from what you saw of them while here this summer, seems able to adapt iteelf very
readily to its surroundings. I have now (31st December, 1898) a grub from the same
lot of bushes which I took from a stem on 12th September, when it appeared to be full
grown, and placed in a small glass phial tightly corked. It is still alive and wriggling ;
for the first two months it appeared undecided as to whether it would pupate without
further food or not, later it began gnawing the cork of the phial, and it has now worked
its way into the centre of the cork. One of the gruhs pupated on 19th August (see
photo) and the adult beetle appeared on the 18th day after, although at the time it was
still soft. On opening another twig on 13th September I found another adult beetle
apparently ready to emerge. There only appeared to be a single grub in each affected
tree, and as the bushes were small this proved a very wise arrangement, as there would
not have been room for more than one. The grub generally starts in from a convenient
crotch somewhere about where the branches make a fork, it then works downwards,
apparently wintering in the roots, in one case I noticed that it had worked so near to
the soil that there must have been only the thinnest possible covering between it and the
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soil, it then appears to work upwards in much the same way as the Raspberry Cane-
borer, and after reaching some inches above ground, having first made a chamber with
only the thinnest possible covering dividing it from the air, it pupates. I am sending
you the only additional specimens I have for identification purposes, and these I take to
be the larger the female, and the smaller the male ; you will note considerable difference
in their size. I caged these two beetles on a living bush inside a large glass on my
table on 14th September ; on the 15th I found an egg resting in the crotch formed by a
thorn on one of the twigs, but I lost this egg while examining it under the microscope ;
it was very small and had its surface beautifully ornamented. 21st September, female
apparently dying, male still very active. 22nd, female dead ; on the 27th the male was
still strong. I could discover no more eggs.

E. A. CAREW-GIBSON.

The specimens of the beetles sent by Mr. Carew-Gibson proved to be two females
and a male of the rare longicorn bettle above-named. I am indebted to Mr. W. H.
Harrington and Dr. L. O. Howard for the exact identification of the species. Through
the courtesy of Dr. Howard also, the beautiful figure 22 given above has been specially
drawn for this report by Miss L. Sullivan, the accomplished Artist of the Division of
Entomology, at Washington, D.C, under the supervision of Mr. F. H. Chittenden of the
same Division. Figures 23 and 24 are from photographs by Mr. Carew-Gibson.

The genus Xylocrius is characterized as follows by Leng in the Bulletin of the
Brooklyn Entomological Society, vol. VIL,, p. 113.

“ Xylocrius, L.ec.—This genus presents another remarkable form. The antennz are
very stout, quite hairy, the thorax very convex and rounded at the sides, the elytra
constricted behind the base and strongly rounded at tip, and the entire surface deeply
punctured and pubescent. Two species have been distinguished :—

More slender; elytral punctures before middle gross, somewhat confluent,

surface shining; behind' n_liddle, punctures finer, surface opaque.......... Agassizil.
More robust ; surface all shining ; punctures large, foveate, irregular, more or
less confluent...... ... N e cribratus.

“ X. Agassizit, Lec. (Proc. Ac. Phil., 1861, p. 357)—The hair behind the middle of
elytra is more dense ; 3rd and 4th joints of antennz about equal. Length, 45 inch
=12 mm. Habitat: California.

“X. cribratus, Lec. (S. M. C., 1873, No. 247, XI., p. 172).—Pubescence equal
throughout ; 3rd joint of antennw cne-halflonger than 4th. Length, ‘55 inch=15 mm.
Habitat : California, Nevada.”

The following description was made from the three specimens sent by Mr. Carew-
Gibson :—Length, male, § inch ; female, 3 inch. Colour, deep dull black ; whole body
covered with downy, rather sparse, pubescence; erect bristles on head and thorax;
elytra slightly constricted in the middle; thorax and humeral half of elytra coarsely
punctate ; apical half, velvety, silky, opaque ; abdomen of male shiny black, of female
piceous ; antennz rather short and stout, of about the same length in both sexes ;
thighs swollen in both sexes ; general appearance between Asemum and Callidium.

SPRAYING.

From every province overwheliing evidence proves the very great value of spraying
fruit trees for the prevention of damage by both injurious insects and fungi. Owing to
the large amount of capital invested in fruit farms and the permanent nature of the
plantations, a great deal more attention has been devoted to the enemies of fruits than
to those of any of the other ordinary crops which occupy the land for only one or two
years, or even less. The consequence is that the habits of these pests are pretty well
understood and standard practical remedies have been devised for most of them. These
have been made known widely by means of official reports, agricultural periodicals and
the daily press.
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Up-to-date fruit growers know well the advantages they derive from attending
carefully to the work of spraying their crops. It is very seldom now-a-days that one
hears from practical business men engaged in fruit growing the childish, illogical excuse
that they have not ‘“had time” to spray their trees, as these men know well that
“ spraying trees” and ‘‘making money” are almost synonymous terms. There are
now to be had free for the asking in Canada publications setting forth the advantages
of spraying and giving full instructions as to the best way to prepare and apply simple,
cheap and effective remedies for almost any insect or fungous disease that is likely to be
found injuring orchard crops. Indeed, to those who have thought upon this subject it
may seemn unnecessary to again draw attention to this matter in an official report ;
but in travelling through Canada, notwithstanding the fact that many of the
provinces have able and enthusiastic officers who are doing their utmost to teach farmers
the great benefits which they may derive from this simple method of protecting their
crops, I find that there are thousands of fruit growers everywhere who have never had
enterprise enough to follow the advice given. Knowing well, after many years study
of this subject, what enormous saving may be made for the whole Dominion through the
sure advancement of every individual, T again draw attention to some statements by
reliable men, which I trust may have the effect of persuading more of our Canadian
fruit growers and farmers that spraying does most decidedly pay, and, as far as I have
seen, successes follow intelligent, careful and conscientious effort, much more surely in
the case of spraying fruit trees than in any other branch of agriculture or of most
other walks of life.

“Much loss has heen caused by insect pests. The apple crop in particular suffered
wmuch from worms in unsprayed orchards.” (Ontario Crop Report, Nov., 1898.)

“ Wolfville, N.8,, Dec, 1898.—Cankerworms have been less abundant this year
than usual, but some orchards in Grand Pré and Avonport were stripped. Where
spraying was practised, very little damage was done.

“Spraying with Bordeaux mixture and Paris green combined is now generally
practised by most of our best fruit growers, both before and after blossoming. They
know that it pays them to do so, and.is necessary if they are to secure fruit which will
bring the highest price. The methods, however, are evidently not as yet thoroughly
understood ; for some varieties of apples have been somewhat injured in appearance
this year, 1. e., they are russeted by a too strong solution, or perhaps too frequent
applications ; but practice and experience will soon give the necessary skill to get the
happy medium between over and under dosing.”—[R. W. Starr.]

“The day of good crops of fair apples, without effort, is for ever gone, unless condi-
tions change greatly, but the prospects were never higher for the pains-taking, thorough
orchardist. If any one needs a full, conclusive, and final demonstration that spraying
is a necessary part of apple culture, let him look at almost any unsprayed orchard, then
compare it with any sprayed orchard which he may find. If he does not see the
difference, if he cannot find evidence that spraying has paid 500 to 1,000 per cent,
it will be because he is not open for conviction.” (Extract from Report American
Lomological Society, in Nova Scotia Crop Report for November, 1898.)

“ Victoria, B. C.—Most of the pests and diseases of fruit trees found here have
been successfully dealt with by simple remedies which have been recommended through
Bulletins and Reports. Enormous advantage has followed the adoption of spraying,
and the feeling of uncertainty as to their success which certainly existed at one time in
the minds of many of our fruit growers, is gradually being removed. Those who attend
to their business properly are, as a rule, well satisfied.”—[R. M. Palmer, Provincial
Inspector of Fruit Pests.]

In this connection, special attention may be drawn to the series of spraying experi-
ments which have been carried on during the last four years by instruction of the Hon.
John Dryden, Provincial Minister of Agriculture and Arts of Ontario. These
experiments were at first supervised by Mr. A. H. Pettit, of Grimsby, Ont., and for the
last three years by Mr. W. M. Orr, of Fruitland, Ont. A great many orchards in all
parts of the province have been sprayed under the personal supervision of the inspector.
Fruit growers in the different districts have been invited to be present at these demons-
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trations and receive instruction in the way to prepare the materials and apply them. At
the last Industrial Fair held at Toronto in September, 1898, one of the most instruc-
tive exhibits was undoubtedly the display of fruit taken from sprayed and unsprayed
trees in the same orchard. In this collection, which attracted naturally much attention,
there were exhibited about 250 plates of fruit from 24 different localities, those from
sprayed and unsprayed trees being placed in separately side by side for easy comparison.
The fruit was sent in by the owners of the different orchards where the experiments had
been carried out, and was not seen by the inspector until they arrived in Toronto, to be
arranged and placed on exhibit. )

In a most interesting report upon these experiments which was read by Mr. Orr, at
the last meeting of the Fruit Growers’ Association of Ontario, held at St. Catharines,
Ont., in December, he stated that this year he had worked at 30 points covering the
province from Ambherstburg to Renfrew. Theagents visited each point seven times and
his dates were announced by poster, postal card and in the press, so that as many as
possible might know when these experiments were to be carried on. That the farmers
appreciated this effort of the Ontario Government to benefit them and demonstrate to
them the best methods of caring for their orchards, is shown by the fact that over 3,500
attended, besides many who visited the orchards at other times when the agents were
not there. This is almost double the number who attended two years ago. There was
always kept on hand a good supply of the spraying bulletin issued by the Ontario Govern-
ment which had been revised and brought up to date, and a copy was given to all who
wished to receive it. Work was simplified as much as pogsible, only one solution being
used, viz., the ordinary Bordeaux mixture and Paris green, of the strength advised for
orchard use : Copper sulphate 4 lbs, fresh lime 4 lbs., and water 40 gallons, Paris
green 4 ounces. Notwithstanding the fact that on account of the law which forbids
the spraying of fruit trees when in full bloom, and on account of inopportune rains,
many applications were lost, as it was necessary to do the work upon the exact dates
and at the hours advertised, so that the agent might keep his engagement at the next
point he was due at, the results on the whole were most satisfactory, as is clearly
indicated by the enthusiasm of some of the orchard owners on whose trees the exper-
iments were carried out. In estimating the percentage of perfect apples, a part of each
tree was picked clean and the fruit was carefully examined, every specimen which had
a worm or a spot, no matter how small, being rejected as imperfect. This report will be
published in full by the Fruit Growers’ Association of Ontario, and will contain the
reports of the individual owners of the orchards. In concluding his report, Mr. Orr,
who is a practical fruit grower, says: “ Itappears from results obtained in experimental
work that from 63 to SO per cent of perfect fruit can be secured when spraying is
regularly and properly done and when the conditions are favourable.”

It is perhaps not worth while now devoting more space to this subject; the facts
are well known and taken advantage of by all enterprising horticulturists who keep
themselves posted on all the subjects which materially affect the profits of their labours.
Those who do not know and do not by spraying save every year more than 25 per cent
of nearly every crop they grow from the ravages of their many insects and fungous foes,
at any rate have not the excuse that they have not had every opportunity of learning.

Every year, as the time for spraying and otherwise treating crop plants comes round,
horticultural publications and the weekly and daily press contain articles giving the
experience of practical men who have tried these methods and at the same time full
advice as to the best way of carrying on the work.
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THE APIARY.

I submit herewith Mr. John Fixter’s report as manager of the apiary. This branch
of the work has been left entirely in Mr. Fixter’s hands. It must be attributed to his
good management and skill that the bee department this year has become so popular.
Meetings of bee-keepers were addressed by Mr. Fixter, at the following places :—
Duncanville, Bell’s Corners, Merivale, Rockland, and Bearbrook, all in the Ottawa
district.

The season for bee-keepers has been a remarkably good one. The clover crop was
better than has been seen for many years in Ontario and Quebec, and all shrubs bloomed
profusely in early spring.

REPORT OF MR. JOHN FIXTER.

ExpERIMENTS IN WINTERING, 1897-08.

The following seven experiments have been tried : Four were tried in the cellar (Nos.
1, 2, 6 and 7), one in a root-house (No. 3), one in a pit dug in a hill side (No. 4), and
another in the House Apiary (No. 5). )

The cellar is below a private house. The walls are stone and the floor cement.
The bee-room, 11 feet 6 inches wide by 15 feet long and 7 feet high, allows three tiers
of shelves and two passages. It is boarded off from the remainder of the cellar by a
partition which extends ull around the chamber, and far enough from the stone wall to
allow of a small air space. Under the cement floor a layer of small stones 8 inches
thick acts as a drain and keeps the cellar perfectly dry. The lowest shelf is 18 inches
from the floor, the second 20 inches in the clear above, and the third 20 inches above
that. Neither the hives on the third shelf nor the uprights supporting the shelves
touch the ceiling, so that no vibration can reach the hives from the ceiling. This
chamber is thoroughly ventilated, also the whole cellar. There is a three inch pipe
passing through the bee chamber up to a stove pipe provided with a damper with which
to regulate the draught.

Before entering the bee-room is a smaller room with a door leading outside and
another leading to the bee-room; both rooms are provided with sliding ventilators, so
that outside air may be let in at will. Ventilation is carefully attended to and sudden
changes of temperature are avoided ; for this, a thermometer which is always kept in
the cellar, is watched. The best temperature for the bee cellar has been found to be
from 42 to 46 degrees Fahrenheit.

This arrangement has given entire satisfaction. In former years there was not
proper ventilation, and the cellar was always damp. Since the councrete floor has been
laid and the ventilators put in, the cellar has been much drier and cleaner. It is also
rat and mouse proof, which is a very great advantage. The difference in the consump-
tion of honey by the bees is marked, the quantity being now only half what it was before
the cellar was improved. The coal stove which was formerly in the smaller room to
keep a uniform temperature and to keep the cellar dry, has been abandoned, as the cellar
and hives can be managed so as not to require it. I would not recommend any one to
use artificial heat.

Experiment No. 1.—Eight colonies were put into winter quarters in the cellar and
placed on the shelves. Under the back end of each hive was placed a three-inch block,
by which means the back of each hive was raised so as to insure free ventilation. Each
hive was besides raised from its own bottom board by a small three-eighths of an inch
block placed at the back. All front entrances were left wide open, the wooden covers
all removed, and replaced with cushions made of chaff 4 inches thick, and wide and long
enough to lap over the hive 2 inches.
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Temperature was taken once a week all through the winter :

November, 46 to 47 degrees. February, 46 to 50 degrees.
December, 47 to 48 “« March, 48 “
January, 44 to46 @«

The bees were quiet, only a very slight hum being noticeable up to February, when,
the temperature having risen to 50, the bees began to get uneasy and make considerable
hum. Cold air was carefully let in during the night by opening the slides in the doors
at night and closing them in the morning; this lowered the temperature and the bees
quieted down. During the past winter every colony in this experiment was perfectly
dry and clean, and all came out in excellent condition.

Average weight of each hive when put into winter quarters, 53} pounds; when
taken out on 26th March, 44} pounds per hive, showing that each hive had lost 9
pounds on the average, which is very much less than the usual amount. This small
amount is owing to the comfortable cellar. In former years, before this same cellar
was arranged as it is, the hives lost on an average 20 pounds, which represented the
weight of honey consumed during the winter. ’ ,

. Experiment No. 2.—Two colonies were put into the cellar on 12th November, with
tops and bottoms of the hives left on, just as they were brought in from the bee-yard.
They were watched for dampness, and to compare the amount of honey consumed.
Temperature of cellar the same as in No. 1. During December and January both hives
made considerable hum. 27th December, drops of water were noticed all along the
entrance of both hives. This same trouble continued in January, when they were both
given more ventilation at the bottom by a three-inch block being placed in front
between the bottom board and the brood chamber. During February and March both
hives got perfectly dry and quiet. 26th March, both hives were removed to their
summer stands in fairly good condition ; one had spots of freces on the entrances; both
hives were damp and the combs were slightly mouldy, but there were very few dead
bees in either hive. Average weight of each hive when put into winter quarters, 623
pounds ; when taken out on 26th March, 48 pounds, showing that each hive had lost
143 pounds per hive. Another examination was made on 23rd April, when both were
found building up rapidly as the season was favourable. 21st May, both in excellent
condition for a honey flow.

Ezxperiment No. 3.—Two colonies stored in a root-house. The hives were placed
on a shelf nailed up against the wall, about 3 feet from the ceiling and projecting 2
feet. A curtain was hung from the wall over the top and down in front of the hives
so0 as to keep out all light ; wooden covers removed and replaced with a chaff cushion.
A strip of wood 2 by 2 inches was placed all along both sides between the brood-
chamber and the bottom board, so as to give more ventilation at the bottom, both back
and front were left wide open. In former years the hives kept in the root-house did
not appear to have ventilation enough ; this extra space has proved very satisfactory.
Temperature was taken every Monday of each week. November, highest temperature,
38, lowest 36 ; both hives quite dry but very noisy. December, highest temperature,
42, Jowest 36 ; both colonies were very noisy, but were perfectly dry ; mice had found
their way into both hives and disturbed the bees; some strips of tin put around pre-
vented them getting in again. January, highest temperature, 41, lowest, 39 ; during
January, both hives had drops of water along the entrance and were making consider-
able sound ; no trouble from mice this month. February, temperature 38 to 39, both
hives were very much drier, and by the end of the month they were perfectly dry and
fairly quiet. March, highest temperature 40, lowest 36, both hives were very noisy
and quite damp. 26th March : Both hives removed to bee yard. Both colonies showed
signs of dysentery, dampness and mould, but were very strong in numbers.

Average weight of each hive when put in in autumn of 1897, 57 pounds, 12
ounces ; spring 1898, 44 pounds, 12 ounces; a loss of 13 pounds. On 23rd April
another examination was made. Both hives were building up and in excellent con-
dition for a honey flow.

Experiment No. 4.—November 12. Two colonies were put into a pit dug in the side
of a hill, 3 feet deep, 3 feet wide, and 10 feet long, in such a way that the ventilators
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at both ends might not be immediately above the hives, which were in the middle of the
pit. The hives rested on two cedar poles laid along the full length of the pit. The
ventilators, which were 3 inches by 4 inches, were made of boards, three of which
reached down to the bottom of the pit, the fourth only to the top of the pit, and the
ventilators rose 3 feet above the ground, wooden covers removed and replaced by chaff
cushions. In each hive 2 by 2 inch strips of wood were laid under both sides and under
the back end between the brood chambers and the bottom boards, so as to provide
more space at the bottom of the hive in case a quantity of dead bees should accumu-
late there. The pit was covered with cedar poles laid along its length, the middle ones

- higher than the others, and these covered with a layer of straw and one foot of soil. A
small shaft was also arranged between the hives, down which a thermometer could be
lowered by means of a string, so that the temperature of the pit could be ascertained
Temperature was taken once each week. From November to March the temperature
did not go below 38 nor above 39. On 26th March the pit was opened, when it was
found that water had got in and risen half way up the hives, both colonies appeared to
be fairly strong in numbers, combs were badly moulded. On 5th April one hive was
noticed to be very weak. On 23rd April it was deserted. The other hive came through
well, and on 23rd April was building up rapidly.

This experiment did not come out as well as in former years, owing to the water
getting into the pit. This water came from a trench dug above the pit, with no outlet
but into the pit. There was no trench dug in former years and no water had troubled.

Tt will also be noticed no straw was put in the pit over and around the hives as in
former years. We find it much better without any straw. Weight of each hive in the
autumn of 1897, 62 pounds, and in the spring of 1898, 50 pounds 6 oz., a loss of 11
pounds 10 oz. each.

Eaxperiment No. 5.—Wintering in House Apiary.

Two colonies Nos. 47 and 18, were left in the house apiary with some additional
packing. The House Apiary faces the south, the walls are double boarded, with an air
space of four inches. The floor, which is about one foot from the ground is also double
boarded and there is no draught under is. The hives were moved one foot from the
wall, and placed on a double thickness of sacks laid on the floor ; the wooden covers were
removed and replaced by chaff cushions. In addition to this, the hives were covered
above and all around with a double thickness of the same sacking. Also 1 foot of cut
straw was put below and all around. A small shaft 1} inch square extended from the
opening of each hive to the outside of the shed ; 2 inch strips of wood were placed under
both sides and under the back, between the bottom board and the brood chamber, so as
to give more space at the bottom of the hive in case a quantity of dead bees should
accuniulate.

No flying took place from 12th November, 1897, until Tth March, 1898, when
several bees flew out but were not seen to return. On 8th March they were flying briskly
going out and returning. From 8th March to 26th they flew 9 days.

On 26th March they were unpacked : Hive No. 47 had 2 inches of dead bees on the
bottom board and was in a very weak condition. Hive No. 48 also had 1 inch of dead
bees on the bottom board but appeared to be in better condition than No. 47.

Another examination was made on 21st April, when hive No. 47 was found to be
d}f]:serted, the combs were quite dry and clean and there was plenty of sealed honey in
the hive.

Hive No. 47 weighed in the autumn of 1897, 54 pounds, and in the following spring
34} pounds, showing a loss of 193 pounds. Hive No. 48 weighed in the autumn of
1897, 56 pounds, and in the following spring 39% pounds, a loss of 164 pounds.

Experiment No. 6.—Two colonies were putinto the cellar with bottoms of the hives
left on, just as they were brought in from the bee-yard. The wooden covers were re-
moved and nothing left on except a tightly sealed propolis quilt, the entrance was lefc
wide open. During the entire winter the bees kept perfectly dry, and very slight hum
could be heard.

March 26th.—Both hives removed to bee-yard ; appeared to be in excellent condi-
tion ; there were scarcely any dead bees and the hives were dry and clean.
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Total weight of the two hives when put in, 104} pounds; when taken out, 83
pounds, a loss of 10 pounds 12 oz. each. Another examination was made 21st April,
when they were both found to be building up rapidly and in excellent condition for a
honey flow.

Experiment No. 7.—Two colonies were put in the cellar and placed on the shelves,
a three inch block being placed between the bottom board and the brood-chamber only
in frout, making the full entrance 3 inches high across the whole front. The wooden
covers were removed and replaced with a chaff cushion. Temperature same as No. 1.

During the whole winter both colonies in this experiment were perfectly dry and
clean and showed no uneasiness of any kind. They came out in the spring in excellent .
condition.

Average weight of each hive when put into winter quarters 58} pounds: when
taken out on 26th March, 47 pounds 10 ounces, showing that each hive had lost 10
pounds 10 ounces.

Concilustons.

Eaperiment No. 1.—Has given entire satisfaction for the past four years. The
amount of honey consumed during the winters per colony was in 1894-95, 12 pounds 9
ounces ; in 1895-96, 10 pounds ; in 1896-97, 9 pounds 6 ounces; 1897-98, 9 pounds ; or an
average for the four years, 10 pounds per colony.

Experiment No. 2.—Hives put in the cellar as they came from the bee-yard had
not sufficient ventilation. This result agrees with that of the past three winters.

The amount of honey consumed during three winters was : 1895 to 1896, 13 pounds
per colony ; 1896 to 1897, 11 pounds 8 ounces; 1897 to 1898, 14 pounds 8 ounces;
or an average for the three years of 12 pounds 13} ounces each. Although the amount
of honey consumed is not large, the vitality of the bees was not as good as in several of
the other experiments tried.

Experiment No. >.—Wintering in a root-house. This experiment was again fairly
satisfactory ; although an extra space of 2 inches was given at the bottom, the hives
were darap and mouldy. Considering the amount of disturbance the bees are subject to
in this experiment, I would consider they came out well.

Once or twice each week the large doors of the root-house were thrown wide open
to allow the teams in to draw the roots out, and this let in much cold air which came
suddenly upon the hives; also the teams, drawing over the floor, jar them very much.
The amount of honey consumed per colony was in 1896-97, 14 pounds, and in 1897.98,
143 pounds.

Experiment No. 4.—Wintering in a pit dug in a dry hill side. This experiment
has been very satisfactory. The past year a misfortune happened; when covering the pit
a trench was dug in such a way that water could not run out of it and finally got into
the pit. The amount of honey consumed per colony in 1896-97 was 9 pounds, in 1897-
98, 11 pounds 10 ounces.

Ezperiment No. §— Wintering in a House Apiary. This experiment was again a
failure. The extra packing with 1 foot of cut straw was not sufficient to keep out the
cold. I would not advise any one where the temperature reaches 15 below zero to
winter in a house apiary such as described in No. 5 experiment.

The amount of honey consumed per colony during the winter of 1896-97 was 15}
pounds, and in 1897-98 1634 pounds. This shows a larger amount consumed ; the
condition of the bees when taken out in the spring was besides very weak. The
colonies either dwindled out or did very little good the following summer.

None of our experiments in wintering out of doors have given the same satisfaction
as those in the cellar, even when extra packing was given.

Experiment No. 6.—Hives put in the cellar as they came from the bee-yard,
excepting that the wooden covers were removed, leaving on only the thick propolis quilt.
This mode of wintering has given satisfaction the past winter but will be tried further.

Experiment No. 7.—Hives in the cellar raised in front only so as to give very wide
opening for ventilation. This experiment was also satisfactory and will be further
tried.
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SEAsox oF 1898.

March 9th being a warm, sunny day, twelve colonies were removed from their winter
quarters : six were placed in the House Apiary, and the other six in the exposed apiary,
where the snow was about eighteen inches deep. All began to fly at once, and the
snow soon became very much spotted with feces, but there were very few dead bees
around the entrances of the hives. The hives in the exposed apiary were covered with
coarse sacks asa protection, leaving a very small entrance for the bees. In the House
Apiary no such protection was given. From 9th to 26th March the bees flew eight
days. The remaining colonies were taken out on 26th March.

From 26th March to 9th April the bees flew five days. On 9th April the first pollen
was noticed to be gathered. From 9th to 27th April they gathered pollen very freely off
soft maple and willows, also off the Manitoba maple. They were seen gathering sap from
hard maples, wherever the trees were cut. On 27th April, a very fine and warm day, all
colonies were inspected. Any that were found short of stores were fed with warm
syrup. For this an empty frame was taken out and held slightly slanting, the syrup
was poured on the empty comb until every cell was filled, then the frame was returned
to the hive. This plan of feeding answers very well for spring, but not for autumn
feeding. The first new honey was noticed on 1st May. Up to 1st May the bees in the
house and sheltered apiaries appeared to work better than those in the exposed apiary.
On many days when the weather was cool, they were flying well, while none of the
others were flying. Those set out early appeared to be in the best condition, as they
had several cleansing flights before the others were set out.

May was very fine and warm. The bees worked unusually well, gathering honey
and pollen from iaaples, apple, plum, cherries, Siberian pea-tree, buckthorn, and also
from dandelions, buttercups, white and alsike clovers. On 27th May two fine swarms
came off; one from the house apiary, and one from the sheltered apiary. Supers were
put on all the hives which were full of bees. Many at once began to work in them.

June was very favourable for the bees to work, white and alsike clover being
abundant, very much honey was stored in the supets.

July 4th, all supers containing clover honey were removed to a warm room, where
the temperature was not lower than 65°. We have found by experience that honey
kept in a cool or damp room does not ripen properly. The basswood was just then
coming into bloom ; the bees gathered considerable honey from it up to 20th July.
The supers containing basswood honey were removed on 25 July, as the buckwheat was
then beginning to bloom.

On 3rd August when the buckwheat was ploughed under as a fertilizer, the bees
had already gathered much honey from it. From 3rd to 18th August the bees were
working well on the second growth of alsike and Bokhara clovers. On 18th August
all supers were removed, and any honey gathered after that date was left for winter
stores. All the colonies were carefully examined at this date to see if they were good
and strong, and had a good laying queen. Several were found queenless, and were at
once supplied with young queens. It is very important to see that there are no cater-
pillars of bee-moths around or in the hives. If any traces of moths are noticed these
should be cut out at once, and the hives examined at short intervals afterwards.

September 1st to 12th the weather was fine and warm ; there was considerable flying.
All the hives were weighed, and any that did not weigh over 50 pounds were given full
frames of sealed honey. The beginning of September is a good time to inspect winter
stores. If syrup has to be fed, the bees will take it down better when the weather is
warm, and will thus have a chance to seal it over, which is very important for
wintering. But rather than feed syrup to the bees, I would strongly advise every
bee-keeper, unless he is thoroughly experienced, to save a few frames of sealed honey in
case his bees have not enough to carry them through the winter. He will find it to his
advantage to place one or two full frames in the hive in preference to feeding syrup.
Feeding syrup to the bees in the autumn gives them a tendency to rob. A good receipt
for bee syrup is the following : Boil the water, then remove it from the stove, add at
once two parts of granulated sugar to one part of water (by weight) and stir until dis-
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solved. It may then be fed to the bees moderately warm in the evening. The old
method of dissolving the sugar while the boiler is on the stove is unadvisable as the
sugar is liable to be burnt, which would be harmful to the bees.

In order to secure a provision of frames filled with syrup, the best way is to get
the strongest colonies to fill and seal them. For this purpose an extracting super is
placed on the top of a strong colony, to which syrup is then fed. The bees will then
work and fill the frames in the super with syrup. When the frames are filled they are
removed and afterwards given to the colonies that require to be fed. If weak colonies
were fed in many cases they would be robbed by the stronger ones.

ExPERIMENTS WITH FOUNDATIONS OF DIFFERENT SIZES IN THE SECTIONS.

There were two objects in view in these experiments., One was to find out which
size of foundation the bees would start to work on first ; second, to find out which
sections would be filled best and have the fewest empty cells around the sections.
Several supers were used having the sections so arranged that all would have an equal
chance of being filled.

Experiment No. 1 : sections with full sheets of foundation fastened on top only.
Experiment No. 2 : sections with half sheets of foundation fastened on top, and experi-
ment No 3 : one inch square of foundation fastened on top in the centre.

In every instance, the bees worked first on the full sheet, and these sections when
finished had the fewest holes or empty spaces around themi. In the sections which had
half sheets of foundation the bees did not work as soon as on the former ones, and the
sections were not so well filled. The sections which had one inch square of foundation
sheets attached to the top were the last worked on. They also had most vacant spaces
around the sections. These experiments should be tried again, also others with pieces
of foundation attached at different points around the sections.

House Aprary.

The House Apiary was again tried, and in 1898 to a greater extent than former
years. Two tiers of hives have been put in, one on the floor which is one foot from the
ground. The second tier was set on a shelf 3 ft. 6 inches from the floor. This plan
can be safely recommended for cities or towns where space is scarce, and two tiers can
be arranged as well as one in the same building. It has many advantages for the sum-
mer, but fails for the winter. See former reports.

RETURNS.

The past season has been a very good one. The returns of the Central Experimen-
tal Farm Apiary for the season of 1898 show an average of 78 sections per colony.
The colonies which were run for extracted honey gave 944 pounds per colony.

Swarming for the season on the whole has been satisfactory. Colonies should not
be allowed to give more than one swarm in & season. Excessive swarming may be
prevented by the following method : As soon as a colony swarms out and the swarm is
well settled, hive it. Remove the hive that it came out of to another stand, then
place the uew hive on the old stand. Many of the workers returning from the field
will help to build up the new colony. If the old colony is found to be still very strong
take out two or three frames and shake the bees off in front of the newly hived swarm.
This will weaken the old colony and prevent it from swarming again. You will then
have a good strong swarm in the best shape for gathering honey.

JoHuN FIXTER.
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FARM STOCK.

Tar Horx-rLy (Hamatobia serrata, Rob.-Desv.).—In the provinces of Ontario
and Quebec the Horn-fly was reported as being slightly more troublesome than last year.
This was also the case in some places in Nova Scotia, but at most places the annoyance
was less. In Prince Edward Island, where this year it was expected to give more
trouble than elsewhere, Father Burke writes from Alberton, P.E.I.: “The Hornfly
was not so bad early in the season as in other years, as the wet weather was fatal to the
larvze, but later it was a troublesome pest and, I feel sure, was as numerous asin its first
years here. People did not oil so systematically or persistently, and this may have been
the cause. I do not think that any effort is being made to disturb the cattle droppings
in the fields where the flies breed.”

Reomedies —These consist of applying to the animals some oily substance obnoxious
to the flies to prevent them from biting. Of many kinds tried, Mr. Robert Elliot, the
Herdsman at the Central Experimental Farm, has for 2 or 3 years used when necessary
a mixture of 1 pound of pine tar in 10 pounds of lard, and still finds it the most
convenient and effective remedy.

Regularly spreading out the fresh cattle droppings in the field with a rake, so that
they dry up and become unfit for the maggots to breed in, has been found an easy and
useful remedy. The eggs are laid by the flies at once on fresh droppings, and if these
are disturbed every other day in the favourite places in pastures where the cattle congre-
gate, large numbers of the larve are destroyed.
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REPORT OF THE POULTRY MANAGER.

(A. G. GILBERT.)

To Dr. WM. SAUNDERS,
Director Dominion Experimental Farms,
Ottawa.

Sir,—I have the pleasure to submit to you the eleventh annual report of the
Poultry Department.

The operations of the year are explained in detail. It is gratifying to note that
notwithstanding the reduction in daily rations from three to two, made the year previous,
there was an increase in the number of eggs laid last winter season, the period of high
prices, and which was one of the objects aimed at. Experience shows that the obtain-
ing of eggs in winter, in the colder districts of the Dominion, is an exact science. If
too much, or too stimulating food is given, disaster follows. If the rations are too
stinted, there is no satisfactory result.

As further experience is gained, there is every reason to hope for still better results,
at further reduced cost.

It is worthy of remark that notwithstanding the increased number of eggs laid by
the hens of the farmers and the large quantities held over, in cold storage, that the
prices in late fall and early winter, in Ottawa and Montreal, were little, if at all,
affected. A letter received from Mr. Walter Paul, a leading grocerin Montreal, by the
writer, reads as follows :—

“ MoNTREAL, 18th Dec., 1898.

“ DEAR SIR,—Your favour of 16th instant received. I am getting lots of fresh
eggs. I am paying 40 cents per dozen here for the best. They are all fresh from
farmers. 1 will not take any eggs from storekeepers. I get eggs fromn as far west as
Chatham, Guelpb, Cobourg, Belleville, &e.

“ Yours truly,
WaLTER PavL.”

Mr. W. J. Wilson, poultry breeder, Amherst Park, Montreal, writes: “I am
receiving 40 cents per dozen just now for all the eggs I can get.”

The price in Ottawa, at the same time, to farmers was 35 cents per dozen.

Prices such as quoted offer a large margin of profit to farmers, who will doubtless
be most interested in the details given in report herewith, as to the composition and
effect of the less bulky and costly ration.

I have to acknowledge the present of 16 Pekin duck eggs from Mr. A. Thompson,
the well-known breeder of Allan’s Corners, Que., also a setting of Buff Leghorn from
C. R. Frith, Esq., M.D., of Winchester, Ont.

During the year addresses were delivered at the following points :—

London, Peterborough, Owen Sound, Cobourg, Baltimore, Pakenham, Madoc (2),
Perth and Smith’s Falls. At the first four places named, displays of dressed poultry
were wade.

It affords me pleasuve to again remark on the faithful and zealous discharge of his
duties by Mr. George Deavey, to whose intelligent manipulation of the rations so much
of the success in the winter production of eggs is due.

I have the honour to be, sir,
Your obedient servant,

A. G. GILBERT.
22)
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REPORT ON THE WORK OF 1898.

The work of the past year may be said to have been to a great extent confirmatory
of that of the previous one. It is important that it should have been so, for at the
beginning of the winter of 1896-97, the rations had been reduced to two per diem.
While the results were gratifying, it yet remained for the experience of another year to
confirm or modify the data then obtained and given in detail in report of last year,
1897. The experience of the past year confirms the beneficial results following the re-
duction of the rations to two in number. It has also shown that under favourable con-
ditions, such as cheaper price of grain and still further reduction in kind and bulk of
rations, it is possible to yet reduce the cost of the daily rations. Indeed this reduction
in cost would have been secured last year, but for the increased price of wheat from one
cent to one cent and a quarter per pound, and the cost of cut bone from one to one cent
and a half per pound. It being remembered that the object is always to have eggs
during the winter season, the period of high prices, in as great quantity and at as little
cost as possible. It will be interesting then to note .—

1.—The difference in the winter rations of 1896-97 and 1897-98,
2.—The egg yields of the two years so as to permit of comparison.

THE DIFFERENCE IN THE COMPOSITION OF THE TWO RATIONS.

First we take the daily rations for the winter of 1896-97 (the winter before last),
which was made up as follows :—

20 pounds wheat, or buckwheat, at 1 cent per pound........... 20

18 do cut green bone, do ... 18

Grit and vegetables................ . o i, 03
4lc.

The above wasfed to 151 hens and 53 pullets, a total of 204.

The feeding of winter rations generally commenced about the beginning of Novem-
ber, sometimes earlier.

The ration was varied by the feeding of warm mash about 3 time per week in lien
of the cut bone. The mash was composed of ground grains in such quantity as not to
exceed the value of 18 cents.

THE RATION OF LAST WINTER.

Before giving the composition of the new ration some explanation, as to the manner
in which it differed from its predecessor, is necessary. It principally differed in being
divided into two parts, viz. :—

Part 1.—For hens one year of age and over.

“ 9. —For pullets.

The division was considered necessary, for the reason, that the experience of
previous winters had led to the conclusion that the pullets would stand more food and,
perhaps, lay better, while the same quantity, if given to older hens would tend to make
them so fat as to lay few, if any eggs. The pullets accordingly received more food—were
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forced a little more—in the shape of a small quantity of mash every day, while the older
hens"received it only occasionally. The rations of last winter 1897-98, were composed
as _follows :—

PART 1.—FOR 157 HENS OVER 1 YEAR OF AGE.

10 pounds wheat at 1} cents per pound..... . .......... oo 123
13 «“ oatsatlcentperpound....................... 11
Gritand vegetables. ... ... ... ... .. .. ... .. L, 1%

Mash composed of —

Shorts, 3 pounds at 1 cent per pound............... 3
Cornmeal, 2 pounds at 1} cents per pound .......... 3
Ground oats, 3 pounds at 1 cent e 3
Swmall potatoes, 2 pounds at } cent per pound........ %
Blood meal, 1 pound 4 oz at 3 cents per pound... ... 4
— 13%
29

Another day 10 pounds of cut bone would take the place of the mash when the
ration would be as follows :—

Cut bone 10 pounds at 14 cents per pound.. .......... ..., 15
Wheat 10 pounds at ll .................. 123
Grit and vegetables.............. (... . . ool 13
55*
PART IL.—FOR 63 PULLETS.
Wheat, 5 pounds at 1} cents perpound ..... ..... .......... 61
Mash composed as follows :—
Shorts, 2 pounds at 1 cent per pound................ 2
Cornmeal, 2 pounds at 1} cents per pound........... 3
Small potatoes, 4 pounds at 4 cent per pound..... R |
— 6
Grit and vegetables .......coooi i 13
134
When cut bone was given the ration would be:
Wheat, 5 pounds at 1} cents per pound.................. ... 61
Cut bone, 3 pounds at 1} cents perpound........... ........ 41
Grit and vegetables............coiiiiii i 13
m
Making the total daily ration of one day to cost.......... 424 cts.

And when cut bone wasfed.................. ... ... 411 «

As compared with the 41 cents daily ration of the previous year there is a slight
increase § centsin one case and 1} cents in the other. But the rations calculated at the
price of wheat, of the previous year, one cent per pound and cut bone at 1 cent per pound,
would show a decrease in the daily rations for the hens of 7 cents and about 3 cents in
the case of the pullets.
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THE QUANTITIES IN WHICH THE ABOVE RATIONS WERE FED.

The above rations were fed in the following quantities :—

CuT GREEN BONE in proportion of one pound to 15 or 16 hens.

MasH, composition of which is shown in previous page, about one pound to 15 or
20 hens. To the pullets a little every day.

WieAT, 10 pounds at one time to 157 hens. To the pullets 5 pounds at one ration.
When cut bone was fed only 2 pounds of wheat were given to the pullets.

The rations were fed at various times. For instance, cut bone would be given one
day as a morning ration and the next in the afternoon.

The feeding of a small quantity of mash to the pullets every day was continued
until the middle of January, when it was fed only three times per week, as the pullets
were becoming too fat. It was thus <hown that caution was required in pushing the
pullets with an extra allowance of soft food. It is to be remembered that by this time
the early pullets were well matured, as was to be seen in the increased size of their eggs
as well as of their bodies. This was particularly noticeable in the case of the Barred
Plymouth Rocks.

REASONS FOR ADOPTING THE ABOVE METHOD OF FEEDING.

The quantities given above may appear a small apportionment for 157 hens and 63
pullets, but (as shown later) vegetables and grit were always in liberal supply. The,
aim was not only to secure as great an output of eggs at aslittle cost as possible, but to
secure the good health of the laying stock and immunity from vicious practices most
frequently met with in the shape of egg eating and feather picking. The experience of
past years has shown that active exercise is not only a chief factor in the winter pro-
duction of eggs, but in the prevention of the two vices named. Experierce has also
taught that if the laying stock are overfed at the morning ration, as is too commonly
the case, they are not inclined for exertion. Hence the object in feeding a light morn-
ing ration was to leave the layers ready to search for the small quantity of grain always
scattered in the straw on the floor of the pens, soon after the ration wasfed. The 5 pounds
of oats as shown in Ration 1, for hens, were used for this purpose. The following sum-
mary of the manner and purpose of feeding may be useful as furnishing a daily Bill of
Fare :—

1. The feeding of the morning ration in light quantity and as early as possible, so
as to leave the layers inclined to search for more food.

2. About half an hour afterwards the scattering of a few hands-full of oats, or,
other grain in the litter on the floor to incite the layers to exercise.

3. At 11 a.m. the feeding of lawn clippings which had been steeped in boiling
water the night previous, for the purpose of supplying a cheap and wholesome form of
green food.

4. No noon ration, except in the case of the pullets of late hatch, and which
required gentle forcing.

5. About 3 p.m. the feeding of the afternoon ration in the shape of whole sound
grain and in such quantity as to send the layers to roost with full crops. The grain was
always thrown in the straw on the floor, so as to cause the hens to look for it.

6. The rations were fed as regularly as possible and careful observation made of
their effect.

The lawn clippings, which usually came out of the hot water of good colour, were
fed in the small narrow troughs fastened to the side of the pens, and were eaten with
avidity. They had been gathered during the summer, thoroughly cured and put away.
Where lawn clippings cannot be conveniently had, clover will make almost as good a
substitute. Cut up into small lengths and steamed, clover is an excellent constituent
of the morning mash and should always be in it.
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NO NOON RATION.

It will be noticed in the above bill of fare that no noon ration is given. It is not
necessary in the case of the older hens and as, already remarked, should only be given
to the pullets when their condition shows that it is required. If thelayers wanted more
food, than the quantity embraced in the rations, there were vegetables and roots in the
shape of mangels or cabbage before them all the time and they could eat of them.
Mica grit and ground oyster shells were always in abundant supply, as was pure water
for drink. The vegetables, roots and grit were always eaten in such quantity as to
show that they were indispensable. It is necessary to their well-being that the laying
stock should eat a quantity of green food and grit and they are not likely to do so if
overfed on mash or whole grain. It is imperative to have variety in the composition of
and manner in feeding the rations. Experience goes to show that the cheaper foods,
which are, as a rule, most abundant on a farm, make the most effective rations.

CERTAIN RULES EXPERIENCE HAS TAUGHT.

The experience of past years has, with other points already mentioned, made it
very plain that the observance of certain rules is necessary before there can be an
abundant supply of eggs in winter, immunity from vicious practices and the good health
of the laying stock. These rules may have been mentioned in previous reports, but they
are essential to success and will bear repetition. They are :—

1. Hens of proper age. Not over two years.

2. Varied, carefully prepared and regularly fed rations.

3. Grit, pure drink water and shell making material (in some form) in constant
supply.

ppz The keeping of the laying stock in as constant activity as possible.

5. A fairly comfortable house, with floor space of about 5 square feet to each layer.

6. The culling out of all non-layers.

7. Freedom of house and layers from lice.

8. Selection of laying stock from the best egg laying strains and of robust parent-
age. The latter applies with pariicular force to turkeys.

CdMPARATIVE EGG YIELDS FOR THE PAST TWO YEARS.

The details which have been given, in a previous page, show wherein the rations
differed in composition and quantity fed. The following tables will show the output of
eggs for the years 1896-97 and 1897-98.

1896-97. 1897-98.

November. .... .. ... . ... . 568 267
December ..... ... ... ... ..ol 1,466 1,469
January.......... ...l e ceee....1,540 1,653
February.. ... ... ... ... ool 1,351 1,553
March ....... ... .. i ....1,668 2,063
April ... ... . e e e 2,139 2,430
May. . oo e e 1,846 1,837
June.......... ...... oo Lo oai 1,190 1,115
July......... e s 859 389
Augusb. ... ... . L 736 325
September................... . i 655 428
October. ... ... it i e 339 300

14,357 13,829

The above figures show a less number of eggs laid last year. It should be stated
that in the season of 1896-97 there were 151 hens and 53 pullets as compared with 157
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hens and 63 pullets last winter season, a difference of 6 hens and 10 pullets in favour of
last winter. But by comparing the output of eggs during the winter months of the two
years, it will be at once seen that a greater number of eggs were laid during the winter
mouths of 1897-98 when eggs were of the most value for eating or setting.

1896-97. 1897- 98.

December. . ... e 1,466 1,469
January....... . ... ..o o0 1,540 1,653
February... . ... ... oo 1,351 1,553
March............ ... L. e e 1,668 2,063
April ... e 220139 2,430

8,164 9,168

The difference in the total number of eggs for the year may be accounted for by
the number of broody hens during the summer months and likely to follow the extra
laying of the late months of spring. It will be interesting to note if the lesser egg
output of July, August, September and October is followed by a corresponding increase
in eggs during the furthcoming winter months of December and January.

CARE AND TREATMENT OF PULLETS.

It is stated in a previous page that the pullets of last winter received a greater quan-
tity of food than did those of the previous one. The determination to give the pullets more
liberal rations was not dictated by the experience of the previous winter in the farm
poultry department alone. But several correspondents had written to the effect that
what were suitable quantities of food for the older hens did not seem enough for the
pullets. In one case a correspondent had given the lesser quantities to growing pullets,
which was certainly a mistake. While growing, the pullets require to be well fed and
cared for and even after beginning to lay they may be gently pushed.

The composition of and quantity of rations fed to the pullets of last winter have
already been given. The following will show the response made in the case of three
pens of pullets, of late and comparatively early hatching, from beginning of winter
laying in November until the breeding pens were broken up at the end of June
following :—

|
;
|
I
)
|
|
|
|
|

. ! | |
B I . i
ER I | £l !
Varieties. § 2 g9 1 2 5 - . ' s | Total. |Average
: | 2| ¢ 1 213 & & £
2 =T I T - I B
’ | | ‘:?
17 White Leghorn pullets....... 9 113 23 185 154 228 154 | 8 1,151 6714
28 B. P. Rock W i e it 196 " 291 | 329 356 374 260 1 1556 1,975 70343
10 8. L. Wyandotte pullets.. ..~ ... 8 k 69 [ 84 98 114 74 ‘ 42 439 488
i ! 3,615
|

Among the above were comparatively early and late hatched pullets. Experience
has made it clear that it is not advisable to have early and late hatched pullets together,
particularly where the obtaining of eggs in winter is an object. Very often such a prac-
tice is attended with overcrowding. It is better to dispose of the late hatched pullets
than overcrowd the older ones. To overcrowd is to seriously handicap the old pullets.
Again, if the house is cold the late pullets most frequently remain non-progressive until
spring. If too crowded, meanwhile, they are apt to pine away, and if they do not die,
remain immature specimens. Where possible, hens and pullets should be kept apart.
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BREEDING PENS MADE UP.

At the end of February and the first week of March the breeding pens were made
up as follows :—

Varieties. 1 Cocks. |Cockerels.! Hens. Pullets.

Barred P. Rocks, No. Lpen............coviiiiiiiinin. .. | 1 . . 9l L.
" " 2 bee ee e ee 1 D P . 13
" w3 { 1o 12
White P. Roeks ...........c.coo cion oo ; ) 9 ...
Light Brahmas............ e e s D 1 9
Langshans ... ....... ... .o 1 ... . /N P
Coloured Dorkings, .......c..oiiiiiit viin ciiiiis e e 1 9 ...
S. L. Wyandottes, No. %pen ........................... | 1 ! 8 |. ... g
" " P : 1 R
White Wyandottes ................. . ... 000 1 i 9
White Leghorns, No. Ipen ....... ............ .. ... ... ... = 1 m |
K " 2 e e e e .. .. 9
Brown Leghorns....... ................. e e R 1 2
Black Minorcas .......... .......... i ) ! 9 ...
White L B I 1 ,‘ 15 ... ...
Andalusians .. .. . ... .. ... ..., 1 . ! 7T 0
Crosses. ‘
!
White Indian Game-W. Java ... .. ............ ........ I ....... Z 1 [

On the 17th March the Light Brahma cockerel died suddenly, and soon after was
followed by the Langshan cockerel. Both birds were valuable ones. They were replaced
as quickly as possible and by equally good birds.

THE SITTING HENS.

Box Nest for setting hen

The sitting hens received no more attention than any careful farmer could have
given them. The nests were made of straw arranged in small square boxes, without
bottoms and with hinged door in front as shown in diagram.
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Having no bottoms, the boxes could be placed on the ground or wooden floor, as
desired. The nests were arranged, six or eight in number, in small compartments.
Mixed grain, grit and drink water were in supply in each pen or compartment. On
the nests being made they were liberally dusted with carbolic, or, other disinfecting
powder. Two or three china eggs were then placed in each nest, and the broody hens,
first being well dusted with a disinfectant, were placed on the eggs and shut in. Next
morning the doors of the nest boxes, would be opened four at a time and the sitters
allowed an opportunity to get out, if so inclined. If the newly set hens proved reliable
the china eggs were taken away and the valuable eggs 11 or 13 in number—the former
if early in the season—were given to them. Meanwhile the insect powder had likely
killed any vermin that might have been on the body of the hens. Lice infested hens
are not likely to sit at ease and when too much irritated have been known to leave their
nests for good. Such precaution is necessary, particularly, where brooding hens are
brought—as they often are—from not over clean quarters. Where incubators and
brooders are used there is no likelihood of trouble from such a source.

EGGS SET AND CHICKENS HATCHED.

When Set. | Description of Eggs. H‘a)‘?c]ﬁzd C}I:Iigi(glfls
i
i} _
1 i
March 28.. 18 White P. Rock .. ... .. ... ... ... ...ee e April 18.. 2
April 4. 13 v (fromToronto) ............. ...l o 25.. 10
" 9& 13 Ba.rred L T T T " 30.. 8
" 9..] 13 White " (from Arnprior. Eggs badly paeked and injured)| « 30 . 1
" 18..0 18 B. MINOrCa. ..o oottt v i e e e e May 9.. 9
" 18..; 13 White P. Rock ... ........ e e e e " 9.. 6
n 18..0 13 Light Brahma ... ... ... o i e " 9.. 9
" 18..| 13 White Minorca.. ... P " 9.. 9
" 21..: 13 White P. Rock....... e e e e " 12.. 9
" 23..0 13 Langshan.. ... .... .. ... i e e e " 14.. 4
" 2% |13 W e e e e e e P 16. . 5
" 25.. 13 Andalusian .. ...... ... dow 16. . 13
" 25..[ 13 Indian Gawme and Java Cross.. .. .... . " 16 . 8
" 25. | 183 White Minorca......... . ..... ... . " 16.. 8
" 26..: 13 White Wyandotte (from Guelph) .. " 17.. 10
" 26..1 13 B. Leghomm .. = ... ........... " 17.. 11
May 3..! 13 W. Wyandotte (from near the city). " 24.. 5
N 3..| 13 B. P. Rock " e " 24. 6
" 5..1 13 B. Minorca M e e " 24. 7
" 10..i 5 " 6 Langshan (from British Calumbia " 31. 7
" 10..; 13 Indian Game (from Rigaud, Que.)... .. u 31. 2
" ,10 .1 13 Andalusian ... . ... .. ... " 31. 3
" 10..] 13 8. L. Wyandotte (from Rigaud, Que.).. " 31. 6
" 21..; 13 Buff Leghorn (from Chesterville, Ont.). cees .iJune 11 .. 6
" 21..1 13 Langshans. ............ ..... ...... e dow 1.. 7
" 21..| 16 White Leghorn (from Lindsay).. . . .................. " 11.. 10
" 26..] 13 8. L. Wyandotte... .... ... .. PP S 16. 4
June 16..; 10 W. Minorca, 3 Andalusians... . ...........oiiie il Ll July 7.. 8
1364 About 28 settings of 13. Average result 55 per cent. 193

Some of the small hatches, as shown above, were due to erratic sitvers, or from
eggs which were much shaken up in transit. As to the results from eggs from outside
sources, experience varies. In some cases eggs from a great distance hatch well, while
from eggs obtained from a near-by source there may be only two or three chickens.
Much depends upon the freshness and fertility of the eggs before being sent, the man-
ner in which the eggs are packed and the handling of the package en route. But the
rest depends upon the manner in which the eggs are set and the care given to them by
the receiver. It will be seen in the above table that 11 eggs from British Columbia
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gave T chickens, while from 13 eggs from Rigaud, Que., only two chickens were hatched.
No eggs could be more carefully packed than were the latter. The number of chicks
hatched from the British Columbia eggs, and the vigorous growth made by them, told
plainly of robust parent stock and strong germs. All that seems possible to be done
under the circumstances, by the breeder, is to have his laying stock in proper condition,
well mated, and to send out none but strictly fresh eggs packed carefully. It is for the
express companies to transport as safely as possible, and for the consignee to set the
eggs under a reliable sitter, as soon as possible after receiving them.

CARE AND SKILL REQUIRED IN OBTAINING EARLY FERTILE EGGS.

If the farmers’ hens lay well during the winter months there may be difliculty in
obtaining a satisfactory percentage of fertile eggs to put under the early March and
April sitters, and from which are expected the early chickens, so desirable. Skill and
experience are required in the feeding and handling of the laying stock, so as to have
plenty of eggs at the period of high prices and early fertile eggs. Particularly so in
cases where the layers are confined to limited quarters from the beginning to end of the
winter months, Later on, when the season is warmer and the hens run out there
can be no difficulty in having 10, 11 and 12 chicks from 13 eggs, usually put under a
sitter, of medium size, at that period. But it is to be borne in mind that for market
purposes and early layers, the early chicks are worth much more than those hatched in
late May or early June. It should be the aim to have pullets to begin to lay in
September and keep on doing so until the yearling and older hens are over their moult
and join with them in egg production for the winter. It is worth some effort then to
get the early chickens. Experience has shown thatv hens of the sitting varieties which
lay well in winter make early sitters. It is an object then for the farmer, who desires
early sitters and who does not use artificial means, to have his hens lay in winter.

FUOD AND GROWTH OF THE CHICKENS.

Experience of many years has proved the necessity of the careful looking after and
proper feeding of the chickens from time of hatching. The chick:ns were allowed to
remain in the nest with the mother hen twenty-four hours, or until they were quite
strong on their legs. With the mother hen they were then placed in a coop on the
grass outside, weather permitting. On the floor of the coop was dry sand to the depth
of one or two inches. The coop was so arranged that the chicks could run in or out,
while the hen was confined inside. By this method the chicks can be better looked
after and more regularly fed. Their rations were placed on a clean board in front,
which at night was used to securely fasten up the front part of the coop. The mother
hen received her food in the shape of corn or wheat, and water was always within her
reach. The first food of the chicks was stale bread crumbs, or stale bread soaked in
milk and squeezed dry. Next day granulated oatmeal or rolled oats were added to the
bill of fare. No foods have been found better for the newly hatched broods. Later
on, crushed corn was added, and still later on whole wheat, in small quantities at first.
As the chicks grew, a mash composed of shorts, cornmeal, bran, stale bread and a small
quantity of blood meal was substituted for the more dainty and expensive first rations.
For drink, milk sweet, or skimmed, sometimes mixed with water was used. The food
was given, at first a little and often. Afterwards four or five times per diem. The
sand in the coops was regularly renewed, and the latter were, occasionally, sprinkled
with coal-oil, so as to prevent the lodgment of lice. Lice on hens or chickens was
prevented, as far as possible, by occasionally rubbing the feathers of the former, under
wings and breast, the wrong way, with a cloth dampened, not wet, with coal-oil. Chicks
showing signs of lice were dusted with insect powder. Experience Las shown that
chickens intended for early warket, or for early layers, must be carefully looked after
from time of hatching. It must be borne in mind that a chicken which has become
“stunted ” from being “stinted ” in the first five weeks of its existence, will never make
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a satisfactory fowl for any purpose. It is also to be remembered that chickens which
are dragged about by an active mother in her energetic search for food for them, are
more likely to develop muscle and sinew than flesh. And their future worth becomes
hopeless, when after being left by the mother hen, they are allowed *‘to pick up their
own living as best they can.” On taking the mother hen with her brood from the nest
it is well to give her food and water. She will then be more likely to brood her chicks
quietly and coutentedly.

WEIGHT DEVELOPMENT OF THE CHICKS.

With the foregoing food and treatment, but with no more care or attention than a
farmer ought and could give his chickens, the following development was made :—

Lbs. Oz
A white Plymouth Rock Cockerel hatched on the 18th April, weighed

on 21st October, 6 months and 3 days after..... ........... T 4
The same bird on 22nd November, 1 month and 1 dav later........ 8 8
And on 6th December, 14 dayslater................... ..... 9 43
Three other white P. Rocks hatched on the 25th April, weighed on
21st October following, 5 months and 26 days............. 5 14
“ 5 12
“ “ “ ... b 12
A Barred P. Rock Cockerel hatched on 30th April, weighed on the
8th November following, 7 months and 8 days............... 8 6
Same bird on 6th December.......... ... ... ... ... .. 9 5
Another B. P. R. Cockerel hatched on same day weighed on 31st
October, 6 monthsafter......................... ........ 7
Three other cockerels of same breed hatched on 24th May, weighed
on3lstOctober....... ... o i 5 l3i
€ € 1 . 5
13 “ {3 R 5
FOUR SILVER LACED WYANDOTTES.
Hatched 31st May, weighed 31st October....................... 5 5
¢ G 5 5
K K 4 13
“ [ P S .
FOUR LIGHT BRAHMAS.
Hatched 9th May, weighed 31st October, 5 months, 22 days....... 6 123
. “ T I - |
" « P T 2
“ A 5 T4
TWO INDIAN GAME—W. JAVA CROSSES.
The only cross made was with a White Indian game cock and White
Java hens. Two of them made weight as follows :—
Hatched 16th May, weighed 31st October, 5 months 15 days....... 4 10}
“ LN 4 b}

This cross made finely shaped, plump market fowls, with well rounded breasts and
meaty thighs, The flesh seemed white and fine in grain. When fattened, killed, plucked
and dressed, but not drawn, the birds presented an unusually inviting appearance.
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No. 2.
No. 1. Cockeral White Java and White
Dressed White Plymouth Rock Cockerel Indian Game Cross.

as prepared for Home Market.

No. 4.

Front view of same cross,

No. 3.

No. 3 same as No. 2.—Dressed for English
Market—back view.
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- THE MOULTING PERIOD.

During the moulting period the fowls received the necessary care and attention as
fully described in report of 1896. Experience confirms the necessity of looking after
the laying stock at this period of non-production, if eggs in November are desired.
Any extra care and trouble at this season will be amply repaid by an output of eggs when
they are of the highest value. The foods and treatment best calculated to secure an
early moult and in the shortest time are subjects that are being earnestly discussed by
the leading poultry breeders of Canada and the United States. Karly hatched pullets
to begin to lay when the older hens are moulting, and so keep up a continuous supply
of new laid eggs are the real and most desirable solution of the problem, but they are
not always easy to get (except by artificial means) in the colder districts of the Dom-
inion. A farmer may have early setters from hens which have laid all winter and are
of a setting breed, but he certainly will not have them from hens which only begin to
lay in spring.

WHEN THE PULLETS COMMENCED TO LAY,

The pullets laid in the following order :—
Barred P. Rock pullet, 7th Nov. Hatched April.

Black Minorca 5th Dec. " 9th May.
Brown Leghorn +  12th " 17th
‘White Minorca 16th " 9th =«
White P. R()Ck " 17t.h " " 25‘/}1 Ap['ll.

No effort was made to push the pullets, while running at large, beyond receiving
regular feeding and good house accommodation. On going into winter quarters they
were given rations calculated to stimulate egg production.

BEGINNING OF WINTER LAYING.

The hens went into winter quarters about the second week in November. Winter
laying commenced about the first of December, somewhat later than lasc year.

DISEASES OF POULTRY.

Inquiries were made from time to time and from different parts of the country
during the year, as to ailments affecting poultry. In most cases the sickness and fatal
termination could be traced to roup in its varied forms. Inseveral cases the symptoms
described pointed to overfeeding and its consequence in liver derangement. As
pointed out in a previous report the overfeeding of the morning mash and whole grain,
with lack of green food, overcrowding, lack of exercise and over age are the most
frequent causes ef sickness and death.

ARTIFICIAL INCUBATION.

In the early part of the month of April last, a Prairie State Incubator of 100 egg
capacity and a brooder were purchased from the Prairie State Manufacturing Com-
pany of Homer City, Penn., U.S.A. The incubator is heated by hot air which
circulates over and around the eggs and is made hot by a coal oil lamp placed under
and to the right side of the egg chamber. A sensitive thermostat over and partly
under the egg tray regulates the temperature. Two shallow pans at top of egg
chamber may be used for the supply of moisture, if necessary. The eggs are turned by
fitting one tray on top of another, withdrawing them from the incubator and turning
carefully. Full directions for its proper working accompanied the machine. The
incubator was placed in a small office at the end of the main poultry building. The
ewo first attempts to operate the incubator were not successful. In the first instance
two chickens were hatched and only one in the second. The tirst two chickens hatched
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in April turned out to be pullets and were early winter layers, one laying its first egg
on 7th November, as already noted. On the 3rd of June, the incubator was again
filled with 100 eggs of the following description :— :

White Leghorns... . ... e 36
Andalusian...... ... ... s 22
Black Minoreas..... . ... ........ . ¥ 1
Brown Leghorns. ... .. ... e A 8 |
Colored Dorking.. ......... ... ... ..o o 13

100

The temperature of the room varied from 64 to 80.

The lowest reading of the thermometer in the egg chamber during the twenty-one
days was 102} and the highest 103.

The eggs were tested twice, and thirty-five clear and doubtful ones removed, leav-
ing 65 eggs with apparently strong and healthy germs.

On the 18th day one of the moisture pans was filled with warm water, the air space
in the eggs showing necessity for moisture.

The result of the hatch was 25 chicks, five of which were not as strong as the
others.

The eggs which did not hatch were carefully examined, and the great majority of
them contained fully developed chicks which had apparently died between the 18th and
20th days. On being transferred to the brooder the chickens made satisfactory pro-
gress, with the exception of the weaklings which died at different times.

The results were certainly not very encouraging. But they go to show that
further careful experimental trials will have to be made in order that the experience so
essential to success can be gained. It would be unfair, if it were possible, to attribute
with certainty the lack of better results to machine, or eggs, or operator until that ex-
perience is gained that will permit of expert decision. Future trials and careful
observation will, no doubt, in time disclose where the shortcoming or fault is. Mean-
while, we know that the artificial hatching and rearing of chickens, ducks, &c., is the
source of handsome profit to joint stock companies and private individuals in our own
and other countries. The number of inquiries received from time to time as to
machines and methods of operation shows that it is rapidly becoming more in vogue,
and that a thorough knowledge of modern machines and methods is necessary in the
interest of the great number of farmers who are now turning their attention to poultry
breeding in all its different phases.

DUCKS AND GEESE.

From 16 duck eggs presented to the farm by Mr. A. Thompson, of Allan’s Corners,
Que., 7 Pekin and 1 Aylesbury duck were hatched. One Pekin duck died but the others
made famous progress. One of the birds hatched on 26th June weighed on 20th October
following, 3 months and 20 days, 8 pounds 3 ounces. Another hatched at same time
weighed at same date, 7 pounds 1 ounce. The foregoing were drakes. An Aylesbury
duck of same age weighed at same time 5 pounds 15 ounces. One wild goose remains,
of the four sent 12 years ago to the farm.

233 ‘



62 Victoria Sessional Papers (No. 88.) A. 1899

STOCK ON HAND.

The stock on hand at present is as follows :—

!
—_ Cocks. Cockerels.| Hens. Pullets.
l
Barred Plymouth Rocks ..... B P e 3 | 6 20 8
White WL 1 9 8 11
Light Brahmas. ... ... ... oo oo 1 3 +4 3
Langshans.......0 ..o o0 C o ai ool s e e ‘ ] b} 12
White Wyandottes ......... ... ........ ... .ol e 4 9 6
Silver Wyandottes. ................ .... FR A 4 6 3
Coloured Dorkings. ... .. . (R PP
White Leghorn....... .. 22 8
Brown o . e 2 11
Buff " e e ST PO 2
Black Minoreas.... ... . .. . .. 9 7 8
White B e e e e e e e 3 3 6
Adalusiang ............ .. ..... e e e e 1 4 7 3
White Indian Game................. e e 1
Cornish W . .o D PP [P P 1
White Indian Game-Java Cross ... ... .... .. .. . ... [.......... ! 2 e 4
WhiteJavas ... e e fevrvnanns b 2 I,
Mixed fOWIS. ..o iee i e i 14 26 |o.oi.o.....
— t
13 ' 69 123 86

EXPERIMENTAL FATTENING OF CHICKENS WITHOUT FORCED
METHODS.

Of recent date much attention has been directed in Canada to the subject of fatten-
ing of chickens—and so improving their condition—Dby the English and French methods
of *cramming,” or forcing of food into the crops of the birds by a machine operated in
most cases by foot and in many places by hand, and known as a cramming machine.
According to this method the fowls or chickens are penned in specially arranged coops,
and allowed to eat all they will or can for ten or twelve days, of a ration composed in
England, principally of finely ground oats, skim milk and tallow. At the end of the
time mentioned experience has shown that the birds do not eat with the same avidity,
as they did at first and the crammer is then brought into requisition. The time taken
to properly fatten a bird is 21 days, in some cases a week longer. The chickens which
are of mixed breeds and of both sexes, are purchased from the English farmers, when
three to five months of age by the higglers or fatteners, who place the birds in long rows
of coops and in numbers varying from 320 to 1,200, according to size of premises. The
rearing of the chickens is the work of the farmer. The fattening is done by the higgler.
They are, in the great majority of cases, two distinct occupations and are a source of
profit to hoth first and second parties. It is an object to obtain large chickens which
will make heavy weight. Crosses in which Indian Game or Dorking predominate are
preferred. But will it pay our farmers to breed crosses, solely for flesh production,
while they have within easy reach thoroughbreds which not only make greater and
more rapid flesh development, but good winter layers? Our farmers have a winter market
of paying prices. With thoroughbred Plymouth Rocks, Wyandottes, &c., they are in a
position to cater to the winter market and rear heavy weight chickens in season, for
export or home markets. They have actually two strings to their bow. Experience
has shown that the barn-yard fowls, or ¢scrubs,” to be found in such numbers on the
farms of the country, are neither good for eggs nor flesh production. First crosses of
the larger thoroughbreds are certainly hetter flesh formers, but they must be made every
year, or they will degenerate. All things taken into consideration there is avery reason
for our farmers stocking their barn-yards with those thoroughbreds which Experimental
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Farm reports for some years past and the writer on many platforms, in different parts
of the country, have named as the best winter layers and the heaviest and most rapid
flesh formers. In connection with the foregoing, the following experiment, which was
carried out with the view of finding out the relative merits, as flesh formers, of scrubs,
first crosses and thoroughbreds, will be of interest. The experiment was commenced on
the 1st of November, and continued for five weeks. Special coops with slatted bottoms
and fronts and with feeding troughs in front, were erected in an upper compartment of
the main poultry building.

The coops were filled with 34 cockerels and 2 pullets of the following description :

8 barn-yard chickens, some showing Barred Plymouth Rock and Wyandotte origin
and others Leghorn and Minorca, were purchased from neighbouring farmers.

4 cockerels of first cross between Light Brahma and Buff Cochin. They were pur-
chased from a farmer on the Richmond Road.

4 first crosses of White Indian Game and White Java hens from Experimental
Farm poultry department. Two of the number were pullets.

20 thoroughbred cockerels of the following breeds, viz. :

4 Barred Plymouth Rocks, 4 Light Brahmas, 4 Silver-laced Wyandottes, 4 White
Plymouth Rocks, 4 White Wyandottes. All from the Experimental Farm.

These were divided in groups of 4 each and the birds were respectively numbered
from 1 to 36.

The rations were composed of—
2 parts of finely ground oatmeal,
1 “ “ barley meal,
1 “  ordinarily ground cornmeal,
and were mixed with sweet milk.

The birds were fed at 7 a.m., noon, and 3.30 p.m., each day, with regularity, all the
food they could eat. The exact figures of amount fed are given elsewhere:

On the 15th November, 15 days from beginning of experiment, beef suet in the
proportion of one ounce to each group of 4 fowls was added to the ground grains ration
and fed three times per day.

Water was regularly supplied, as the birds seemed to desire it.

Mica crystal grit was furnished twice during the five weeks.

The birds were weighed on the afternoon of 31st October, placed in their coops and
fed their first ration, a light one. The regular feeding of the rations began next morn-
ing, 1st November. The nature and progress of the experiment are shown in the
following tables.

The first table shows the weight of the birds on 31st Oectober, their progress per
week, the gain made by each bird per week, and the total gain at the end of five weeks.
The last column shows the loss in weight from end of fifth week, December 6th to
December 8th, two days. The birds were then fasted for 36 hours and killed. It
should be explained that the original intention was to dispose of the birds at the end of
the fifth week, but as circumstances did not permit they were fed for two days longer.

It is to be borne in mind that the birds were allowed to partake of the food in as
great quantity as they felt inclined. There was no machine used for the purpose f
forced feeding.
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TABLE I

A. 1899

SuowiNGg weight of birds on 31st October, when put into coops to fatten ; the progress
made by each bird per week, and total gain made in five weeks by each bird. The
last column shows the weights and losses at end of the two extra days.
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TABLE I—Concluded.
SmowinG weight of birds on 31st October, when put into coops to fatten, &c.—Concluded.
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On the 17th November, No. 13 Light Brahma Cockerel died. On being examined
the liver was found deep in colour and highly gorged witk blood. There was an accu-
mulation of 3 ounces of fat around the gizzard. The organs and body were otherwise
healthy. There was no apparent cause of death.

Nos. 20 S. L. Wyandotte and 34+ White Wyandotte were not in good condition for
a portion of the time. They did not eat well and lost in weight.

TABLE IIL

Tue following table shows the gain in weight and quantity of food consumed by the
nine groups during five weeks and two days. The last two days show a loss in
weight which indicates that after a certain time there is little or no progress by
their eating at will :—

|
|
H
.

40 5| 4 P |4 ‘.;"
;*‘5. L ko] .
-SRI SRS A - N - R S B
I £ 1 33 S0 T | 3| & 3| £ ES = £l

— z s 2 - 2 - z i z N z
= £ F £ s =3 = | o8 5 §{ © =g
£ 131535 5 IS 5 S5 % 3 |8
IR 2|5 2 s 38 |= S IR LS =

l 1 ; :
S R B R S B B R P R T S Az
3 88 83 88 88 28 43 28 53 S8 83 sE 4
Group 1......... 110'914. 1159 ..1..14 713 (.. 105 73.. 8%{413!;{.,.1055 831 6
w20 213'910. 1 709..0.. 2807 5801 14 415}, 138 5 13.. » 101 5
....... 18 410 181 749..]1 7!8..7]1107]6 34..12 622‘.. w431 O
w4 (3fowls).[ 1 2510 1?114 9..12 4/8..119/6.7(..1046 28.. « 511 7!
I S, 1 1310 15 2 54 9. 13i78§”]5&5gi 5i51o;.. w 1031 6
w 6. v 9o 2 4 ek T 14k e adf 1 1h s B, W 41 B
v Tl 74(10 1i113§9.. . 15| 7113/ 2 546 51..13 3158, « 141 9
S 14710 12 479 212 /8. 1557?. 5 6 5. « 6 111
I N 1 7310 "3(3 25,814 (1107 6511 135 83,127 412 .. « 4b 1 B4

TABLE IIIL

SnowinG daily and weekly amount of food consumed by each group from afternoon of
31st October, when first ration was fed, to 7th December.
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Beginning with November 14th, each group received 3 oz. per day, $ oz. to each
fowl, of beef suet unrendered, cut tine and passed through a meal cutter, } oz. to each
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