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REPORT.
The Select Standing Committee on Agriculture and Colonization present their

third and final report.

The investigations of the Committee have had relation to the several operations
which have been carried on by the Experimental Farms, and also to the subject of
Immigration.

The evidence which bas been taken by the Committee is hereunto appended and
submitted by the Committee as a part of its report.

AGRICULTURE.

Mr. William Saunders, the Director of the Experimental Farms, was first
examined, and the information which he furnished to the Committee conveyed a clear
appreciation of the several operations which are being carried on by the staff of
the Farms in relation to practical farming in Canada.

He showed that there bas been an active distribution of samples of seeds,
particularly of grains, the number of 11,230 samples having been sent out last
season, and at the date on which he made his statement (April lst, last) 8,950
during the present year, that is over thirteen tons of grain have been sent out in
answer to applications from all parts of the Dominion, in small parcels. He
mentioned, for instance, that he bad a letter from one farmer who had received the
usual three-pound package of the variety of " Prize Cluster " oats, from which, at
the date of his letter, he had obtained a sufficient quantity of seed to sow five acres.
Mr. Saunders said that the oats distributed in this way wcre from six to eight pounds
over the standard, while the average weight of oats grown in Ontario was not over
the standard. Means are, therefore, pi ovided by this distribution of samples to
permanently improve the oat crop of the country.

On the subject of barley Mr. Saunders furnished information of practical utility
to farmers. He gave a report respecting a test shipment of 400 English bushels to
England of the two-rowed variety. A portion of this barley was grown at the
Central Experimental Farm and the remainder grown in different districts of Ontario.
It was all carefully cleaned and sifted, and ail broken and light grains taken out, the
whole making a fairly uniform sample. It weighed friom 52 to 52ý pounds per bushel.
It was tested in England, both by malting and brewing, and was found, in all re-
spects, to be highly satisfactory. Its assayed value was from 35 to 36 shillings ster-
ling per quarter.

Mr. Saunders showed that some of the shipments made to England during the
last year had not proved satisfactory nor profitable to the shippers, for the reason
that the barley sent was not uniform, being composed of heavy and light, poor and
good, discoloured and bright, mixed together. He stated that English maltsters will
not handle barley in that state, and that unless the same care is taken as that with
the shipment from the Experimental Fa.rm above referred to, good results cannot
be expected from shipments of barley to England. There is no reason, however, why
Canadian farmers should not take the necessary pains, and thus secure the highly

2-1k
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remunerative prices of the English market. Those shippers, during the season, who

took the precaution to send forward barley in a state suitable for English malting,
founid the re.:ults satisfactory.

Mr. Saunders mentioned that he had recoived a sample of two-rowed barley
from Medicine Hat which weighed fifty-six or fifty-seven pounds to the bushel, this

being the finest sample he had received during the year, and a proof that the Can-

adian North-west is adapted to the growth of the best barley. 11e stated as a

principle that wherever the six-rowed variety can be grown of the best quality,
there the two-rowed may be grown equally well, with the result, as shown by
experience, that a larger number of bushels to the acre can be obtained from the

latter variety, and, therefore, with greater profit.

Mr. Saunders' evidence contains the details of experience with respect to grow-
ing varieties of wheat in the North-west Territories. Experience so far bas estab-

lished that the Red Fife is absolutely the best for the localities in which it will

grow, but that the Ladoga is valuable for many localities in which the Red Fife is
not a sure crop. le showed thatvaluable results might be obtained from the cross
fertilizing exp3riments with varieties of wheat now being conducted at the Central
Experimental Farm. And he also pointed out it had been proved by experience
that early sowing of grains bad much more important bearing on successful results
than is generally understood.

Mr. J. W. Robertson, the Dairy Commissioner of the Dominion, appeared three
times before the Committee. The evidence he gave will be found by farmers to be
interesting, important and practical, in a bigh degree. He showed the work that
had been done by himself and assistants in the several provinces of the Dominion
during the year.

He showed that the farmers of the Dominion are now becoming interested in
winter butter making, and he stated that the experiments which had been tried prove
the results to have been very satisfactory, the profits having been greatly increased,
the butter produet commanding a high price in the markets of the United Kingdom,
while the value of the skim-milk to the farmer for feeding purposes was found to be
equal to the extra cost of keeping the animals in milk during the winter. H1e
ex)ected as a result of winter butter making that the exported product would,
within ten years. reach five million dollars a year, the return of which would be in
cash to the farmers. H1e stated as a definite fact that he had been able to initiate
and record more progress in regard to profitable dairying during the last year than
during any previous ten years of the country's history, and he hoped to make even
more progress during the present year than the last.

Mr. James Fletcher, the Entomologist and Botanist of the Central Experimental
Farm, appeared before the Committee, and the information which he gave will be
fouiid to be both practical and valuable. le stated that there is not one of the more
important fungus or insect enemies concerning which useful advice cannot be given,
which will, at any rate, mitigate or reduce very materially the amount of injury
that is being done by these posts, not only throughout the Dominion but the con-
tinent ; and that great advances in economic entomology had taken place within the-
last five or ten vears.
4 REPORT.
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The evidence of Mr. John Craig, the Horticulturist of the Central Experimental
Farm, will be found to contain matter of much interest for fruit growers, on various
points of the experiments which have been conducted.

Mr. Frank T. Shutt, the Chemist of the Central Experimental Farm, furnished in-
formation of much interest on the subject of the relations between analytical chemis-
try and practical farming operations, and he showed that agriculture had very greatly
gained from the experiments with agricultural chemistry, particularly in England
and Germany, during the last ten years. He said that the interest of farmers in
Canada in this question was proved by the very numerous letters which he received
from farmers in all parts of the Dominion. The information he gave had relation
to the value of nutriments of the soil, of cattle foods, and food values of dairy
products. Experiments conducted at the Central Experimental Farm afford
agriculturists information which they could not by direct experiments obtain for
themselves.

IMMIGRATION AND COLONIZATION.

On the subject of immigration, Mr. Lowe, the Deputy Minister of the Depart-
ment of Agriculture, and Mr. Burgess, of the Department of the Interior, were
examined. Mr. Lowe showed that the subject of immigration had been transferred
from the Department of Agriculture to that of the Interior at the request of the
Minister of Agriculture, with the object, first, of utilizing the officers and agents in
the latter department in the distribution and placing of immigrants throughout the
Dominion, thus rendering one set of officers necessary instead of two; and second,
for the purpose of placing intending immigrants, particularly in the North-west, in
direct touch with the Dominion land officers, this point being one of great import-
ance for successful colonization.

Mr. Lowe gave a brief summary of the immigration operations during the past
year to the date of the transfer, and Mr. Burgess showed that the saving effected by
the transfer, in having only one set of officers for both Immigration and Dominion
Lands, would be from $21,000 to $27,000 a year.

RECOMMENPATIONS.

At tne meeting of the Committee on Tuesday, the 28th June, the following reso-
lutions were adopted, a desire having been expressed that the recommendations
therein should be embodied in the Committee's final report:-

(1) " That this Committee strongly recommend the Government to assist the
Dominion Horse Breeders' and Sales Association, to the extent of printing such
circulars and catalogues as may be required to further the interests of said associa-
tion, and to allow said printed matter to be distributed through the mails as printed
parliamentary papers.

(2) " That in the interest of Canadian agriculture it is very important that
buyers in the United Kingdom should be convinced that two-rowed barley of the
best quality can be obtained in large quantities in the Dominion, and also that
Canadian farmers should be assured that such barley can be sold by them at remu-
nerative prices.

REPORT. 5
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"The Committee therefore recommend that the services of some competent
buyer be secured by the Government, whose duty it shall be to purchase during the
coming scason and ship to the mother country as large a quantity as possible of
carefully selected first-class barley, and that the selection be made from different
sections of this country where barley is grown."

The whole respectfully submitted.

T. S. SPROULE, Chairman.

COMMITTEE RoOM 50, HoUSE OF COMMONS,
5th July, 1892.

REPORT.
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COMMITTEE RoOM 46,
HoUSE OF COMMONs,

WEDNESDAY, 30th March, 1892.

A meeting of the Select Standing Committee on Agriculture and Colonization
convened this day to hear the representations of a Delegation Conmittec from the
"Dominion Horse Breeders' and Sales Association,"-Col. TYRWHITT, M.P., in the
Chair.

Present in behalf of the association, Messrs. JAMES MUNN, St. Thomas; M. L.
STALKER, Dutton; J. W. ROGERs, Kingsmill; and Hon. Senator PERLEY.

THE CHAIRMAN.-The meeting held this morning was adjourned until this even-
ing, the object being to consider some proposition as to the manner in which we
could place our views before the Government in order that some action may be taken
to accomplish our most desirable aim. All of those who are here are very much
interested in the breeding of borses and in the welfare of the agricultural community,
and I only trust that some scheme will be evolved wherebywe can place our views
before the Government in a way in which the Government can assist us and assist
the horse-breeding community.

Mr. CARPENTER.-Perhaps the members of the deputation from the west can
throw some light upon the question.

THE CHAIRMAN.-I would call upon some of those gentlemen to speak, and we
can then sec if tbey have some scheme; at any rate, we can ascertain the views of the
gentlemen who sent them here.

MR. J. W. RoGERs, Kingsmill, then addressed the Committee. He said: Mr.
Chairman, of course there are some gentlemen here who were not present at the
meeting which was held this forenoon. It may be necessary for that reason for me
to give them some idea of this plan or scheme (or whatever we might call it) that
we believe shall be of very great benefit to this country, or, at least, to the horse-
breeding interests of the country. Of course, we have come here for the purpose of
getting some assistance from the Government. One object in so doing is this: It
will be the means of establishing this scheme, from the fact that we need something
to inspire confidence in the scheme, both for the seller and for the purchaser of horses
in this country. Therefore, we trust the Government will look favourably upon
our scheme. i will endeavour to give you an idea-or offer a few suggestions-as
to what we deem would be the most effective means of accomplishing our end. We
believe that there should be conducted throughout the Dominion, or for each pro-
vince, in a regularly systematic manner so as to follow one another in a regular manner
at proper seasons of the year, a series of sales. We believe that by having a series of
sales that the expense of advertising a series would be but little greater than the
expense of advertising one. That is, by having a series of sales one could follow the
other, and that would be an attraction; one would really help the other. Those sales
combined would be of sufficiently large proportions that we believe it will attract
the people whom we want to buy our horses, viz., foreigners. We cannot sell to
oui own people, because our own people are over-stocked. We want foreign money
to buy our horses, and we believe that by the Government assisting in this way,
placing such information with regard to our horses, where the sales would be con-
dueted, &c., as they might see fit, this end would be accomplished. Of course, as I
said at the outset, we need the confidence of those interested. When our printed
lists, publications and catalogues, &c., are published to the world, the assistance of
the Government will be a guarantee that these arrangements are to be carried on
properly and justly, so that the buyer and seller can be brought together, and the
producer will get for his horse what he should get. The seller will get the best
price that can be obtained. He is the one who will get the profit, because he is the

HORSE BREEDERS' AND SALES ASSOCIATION. 9
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producer. There are other matters, of course, that the other members of the dele-
gation spoke upon this morning. I would be pleased to hear therm state their views
again to this conference.

MR. CARPENTER.-I had supposed and hoped that the gentlemen who came down
from the west to interview the Minister of Agriculture in respect to this matter
would have prepared some feasible scheme to lay before the meeting to-night. I find
that they haven't done so, and after thinking over what transpired to day I jotted
down a short resolution, not one I expect for a moment this meeting will adopt, but
one which, at the sanie time, may give rise to a discussion that will result in something
that will ne satisfactory. Mr. Chairman, I beg leave to move, seconcted by Dr.
Roome:-

" That a Horse Breeders' Association for the Dominion be established, and that
"a series of fairs for the sale of horses be held, at such places and at such times as
"inay hereafter be decided upon. And that persons who have horses for sale be
"required to furnish the secretary of the said association with a full and complete
"description of the animals offered, at least two months before said sale is to take
"place, so that the horses may be carefully catalogued or registered and the infor-
"mation so obtained printed and distributed fir the use of intending purchasers.

" That the Dominion Governnent be asked to sanction and assist said under-
"taking, by printing said catalogues and allowing them to be distributed through the
" mails as parliamentary matter, and further sanction and promote said movement
"by ordering their distribution through the Canadian High Commissioner's office in
"Great Britain, the object of the movement being to a great extent to attract the
"attention of intending purchasers in the old country, by placing in their hands a
"full and coinplete description of the animals and when and at what points in the
"Dominion they may be purchased; and we would further suggest that the dates
'<for holding said fairs be so arranged, one following the other at intervals of not
"more than three or four days, so that purchasers could take in the whole circuit of
"fairs in the shortest possible period of time."

Now, Mr. Chairman, the suggestion that was made this afternoon to the Minister
of Agriculture was this: That it was advisable that the Government should make a
purchase of horses and take them to the old country, for the purpose of establishing
the fact that sales could be made there which would be of advantage to us here. I
decidedly disapprove of aiything of that kind, because it is not right that the Govern-
ment should place themselves in that position. Something, I think, could be arranged
on the lines we have mapped out that would be of advantage. The matter is largely
in the hands of the breeders themselves. If they take hold of the matter, and the
Government will assist them in the way of printing, as proposed, an association can
be established and a series of fairs held and information collected which will be of
advantage to all concerned.

DR. RooME.--Mr. Chairman, in seconding the resolution which has been placed
in your hands, I must say that I fully agree with the remarks made by Mr. Carpen-
ter that such a system as is mapped out in the resolution just read might be applicable
towarJs assisting the farmers and breeders is disposing of their surplus stock of
horses now on hand, and educating them in the future as to the class to breed for
profit. i also agree with the mover of the resolution that it would be unwise on
the part of the Government to attempt to buy up horses and ship them to the Old
Country, as suggested by some one this morning, for the purpose of establishing a
marketfor our common horses. There is now a good market for stylish carriage and
saddle horses. I was informed some time ago by some gentlemen who were engaged
in shipping horses to England that it was almost useless to ship our inferior or
common horses to that market. Although bought cheap here, they eould not be sold
there at a profit after paying expenses, as it cost as much, excepting insurance, to
send a poor horse as a good one, owing to improved mode of conveyance-that is, by
steam and electricity. The ordinary horse, as bred in Canada at the present time, is
not likely ever to be in demand again as formerly, so that it behooves every farmer
or breeder to apply themselves in raising a more marketable class. And I believe
10 HORSE BREEDERS' AND SALES ASSOCIATION.
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by establishing a system of annual or semi-annual sales under the auspices of an
organized association favoured by the G·overnment, which would give it prominence
as being bona fide, and thereby induce buyers from all parts of the country and also
from foreign countries to attend, causing an active competition to purchase, and by
the system of registration as mentioned in the resolution, buyers at other times than at
the day of sale would know where to go to purchase such horses as they might require,
saving the expense ot' driving several days looking them up, which would enable then
to pay a better price for the animal, thus dividing his profit with the breeder. But
there is one thing I would suggest to these gentlemen present, that if an association
is formed, to be sure and avoid bogus sales, that is, to allow parties to enter and at
time of sale to bid them in if prices don't range to suit them. It destroys the interest
of the buyers and breaks up the competition. I presume you have all noticed this at
horse sales. No doubt,if an association is formed, rules and regulations will be framed
governing these matters. I attended a breeders' sale a year or so ago in Lexington,
Kentucky, when colts and horses brought from $300 to $5,000. Every one that was
brought into the ring was sold without reserve, as no owner was allowed to bid or
have any one to bid for him. The system of registration and advertising, as mentioned
in the resolution, and holding annual or semi-annual sales at different places, would
serve as an object lesson to breeders, which would have more effect than talking or
writing on the subject, as, by attending these sales, they would notice the class of
horses that brought the best prices, which would induce them to breed in that
direction. Last spring, when the demand for horses seemed very small, any of you
who attended the annual sale at London or Toronto must have observed that stylish
horses met with aready sale at agood price, likeeveryothercommodity. Theestablish-
ing of'such an association is worthy of a trial, and should receive some (overnment
aid, as any assistance to the farmers and stock-raisers of Canada is a move in the
right direction. We cannot ignore the fact that Canada has a large surplus of
horses on hand, and the great problem is to know what to do with them. The
electric car is taking the place of the hor-se car. The American horse ranches are
supplying more than their people require; in fact, they are beginning to intrude on
our home market, and it is a question whether we should not increase our protection
against them, saving ourhome market in Manitoba and the North-west for ourolder
provinces. Farmers, as the resolution is now before you, I trust you will all discuss
the matter freely, so that we may come to a conclusion as to what will be the best
steps to take, and what is best to be donc, in the interest of the farmers and
breeders.

DR. SPRoULE.-There would be no upset prices at all ?
DR. RooME.-No.
MR. MUNN then addressed the Committee, at the request of the chairman, as

follows :-I would just like to say that that resolution meets with our approval, and
one of our objects in coming here was to ask that the Government assist us in
that way. It would be of great advantage to this association if farmers entering
their horses were not allowed to put a price on them, but have them entered to be
sold in the same manner as those entered in the United States. Unless they do
that they will never make a success of those sales. Buyers will never come to a
sale where there has been an upset price on the horses. Buyers go there with the
object of paying every dollar an animal is worth, and from these sales we come to
know the actual value of the horses. Now, it was my idea about the trial shipments
spoken of. I claim that there has never been a shipment of horses of that par-
ticular class I spoke of. We have no trouble in getting rid of the class of horses
that Mr. Hodgins shipped, that he paid $150 for. We can sell them at any time.
It is the class of borses that we have on hand at the present time it is necessary to
dispose of at some price. At present we have no price. In reality there must be
some market for those horses, and one of the objects of the association is to get rid
of them, though we want to get the prices they are actually worth. We cannot
ship them to Manitoba or the United States, but we claim we can ship horses
bought at $85 and $90 at some price. That horse is worth something; get rid of
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him; and the people understanding that these are the sales, come here and find out
the class of horse that is most readily sold, and they will freely come into line and
raise the class of horse that is wanted. If we are going to assist those men who
have borses now, we are going to assist the farmers. Take every farimer in western
Ontario: I calculate he has from five to six horses on an average for every farmer
in the country. We want to get some market for that class of horses. We cannot
afford to shoot them, or make sausages of them, or anything of that kind. We
must get rid of them in some way. The object of the association is to do this. In
support of the resolution, I say that is one of the objects for which we came here.
While we would like, if possible, that the Government would make a trial shipment
of that class of horses, we shall be glad for the assistance mentioned in the resolution.

DR. SPRoULE.-It seems to me that the resolution is in the right direction and that
it might be the solution of what we are aiming at. At the outset, I heartily agree
with Dr. Roome and Mir Carpenter, that it would be unwise for the Government to
attempt to go into the commerce of horse flesh. I don't think it would be a success.
There is another question in my mind, after hearing the suggestions of some of the
gentlemen present. It strikes me it is a great question whether it would be wise or
unwise to force the present class of horses we have upon the English market, because
it makes for us a bad reputation and destroys our future operations in that line,
that perhaps we would have if we shipped a more suitable class of horses.
Now, we had organized associations here a few years ago, and they are in oper-
ation to-day. One is the Dairymen's Association, which I think is upon somewhat
the same lines that we might organize this association and make it a success, but it
would be on this line: That at the outset there would be a Central Horse Breeders'
Association. Whether. you call it a Horse Breeders' Association, the association
would handle the advertising and bring about the sale of horses. Let there be an
association formed, and ask the Government to put at the disposal of that association
so many thousand dollars for the purpose of paying a secretary and. one or two other
hands in conection with the association, and paying for printing and advertising,
and then have the free distribution of this matter through the mail, as suggested by
Mr. Carpenter. After we formed the Dairymen's Association we found it sat-
isfactory and that it worked admirably. The first year $5,000 was granted,
and this money was paid out as required, for advertising, for paying a secretary
and for doing other work which had to be paid for. Another mattter: I think
there were certain delegates from different parts of the country, whose travelling ex-
penses were paid while attending the meetings of the association. This might be
done also in the case of this association. The object was to organize the Dairymen's
Association, which became a school of instruction in a measure, in addition to having
an association, the object of which was to find a market for the products of the
country. The Government, at any rate, decided to buy up butter and put it in the
English market: but there is a difference between butter and horses. If we pur-
chased horses we might buy a class unsuitable for the market, and destroy the repu-
tation of the country. If anything is evolved from this meeting it will be some-
thing on these lines: That a central association will be formed, the duty of which is
perhaps to get the information and get the horses catalogued and properly described,
and have them handed in early, and make these sales imperative sales, without any
upset price or any reserved bid. Let the horses be sold. If you have a central
association-situated wherever you like, at Ottawa or at Toronto-you could have
branch associations in the different provinces, some of which are hardly yet in a
position to go into the business on as extensive a scale as the Province of Ontario.
The branch association could get up these catalogues and have them all printed by
the central association. Then they are, comparatively speaking, under the super-
vision of the Government. The Government sets apart an amount of money at the
disposal of the central association to pay the expenses, and whatever other incidental
expenses that might be incurred from time to time, such as men travelling over the
country doing certain lines of workthat must be done to make it a success. We have
not, as yet, an association formed. When we have done se, we might annôunce to the
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Government that we have formed an association, and ask the Government to put a
sum in the Estimates for the purpose of carrying on the operations of the associa-
tion. We think that can be done, and if donc in that way it appears to me that it
might be made a grand success. Lt is true that at first we night not realize our
greatest expectations, but we will find a great benefit from it as from the Dairymen's
and Cheese-makers' Association, and other associations in connection with the agri-
culture of the country. The agricultural societies are supplemented from the pro-
vincial treasury, but this necessarily would be something wider than the provinces.
There is no doubt that in the future this association would extend to Quebec and the
Maritime Provinces, and afterwards it can go into the wild and woolly west, where
they have not at present sufficient horses for themselves, but will have aftera while.

MR. MUNN.-What we want is that Dominion association formed. These views
just expressed are exactly what we want.

Ma. CARPENTER.-My object in bringing this matter before the association in
the resolution was to have it intelligently discussed.

MR. MUNN.-In giving a grant, I think the Government should make it coin-
pulsory that men entering their horses should enter them for sale, without putting
any qualification of value on them. What is the use of the Government giving a
grant unless they do that.

Ma. INGRA.-The association will see about that.
DR. RooME.-If we are to stimulate the market for horses in Canada the Govern-

ment must increase the duty on horses. The step I think we should take is to puL
the duty up to $30 per head, the same as the people of the United States do with
us. We find they are crowding our market out. The American ranchers are now
crowding their horses on us. I think we ought to take steps right away to ask the
Government to put on a duty of $30 per head.

Ma. CARPENTER.-Mr. Davis, of Alberta, tells me a large number of horses arc
being brought in from the other side of the line.

MR. HUGHES.-The duty was paid on 2,900 horses; and as many as that came in
without paying.

MR. DAvIs.-Of course, I have been talking ever since I came down here to
Mr. Foster that we must have an increase in the duty on horses. We certainly
should not legislate here for the benefit of Mon tana, Idaho or Washington Territory.
As I said, over 3,000 horses came into British Columbia, the North-west Territories
and Manitoba last year paying duty. These horses are entered, as a general rule, for
about $30, and 20 per cent on that is a very small amourt, and I can assure you they
are crowding our horse market out altogether. They do not bring in as good a class
of horses as we can raise ourselves, and once getting them into the country they are
bound to sell them, and they put them down at the lowest figure, selling all the way
from $50 to $150, and they only pay a duty on $30, as per invoices. The inspection
fee would make it about $6.50. My proposition to Mr. Foster was that we should
have a specific duty on all horses to the value of $100 of $30, and after that let them
pay 30 per cent. I think $30 would makeit prohibitory on all horses under $100.
I think my friend Senator Perley wili agree with me on that. He secs bands and
bands of horses coming right from Montana.

lON. MR. PERLEY.-Two hundred at a lick.
MR. DAVIs.-The American ranchers have been in the business so much that

they have the advantage in that way. They raise them certainly cheaper than we
can at the present time.

SENATOR PERLEY.-The man who buys these American horses is the man who
is injured.

MR. lHuGHEs.-During Mr. Bennett's campaign I met a gentleman who had
lived in the western States for a number of years. He said that one man could
attend to several hundreds of these horses-three or four hundred-and they did
not cost any more than from $15 to $18 apiece. He said that these horses had
been sold in the Canadian North-west. They simply ride across the Une and sell
them to the farmers of the North-west. That is one object I had in bringing out
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the price of horses in the United States, and showing that the market in the United
States was down and that we needed to protect ourselves in Canada. Another point
was this: It was referred to by Mr. Ingram to-day; and I remember, two or three
years ago, when he was in the Local Legislature, he took action on the same lines
-and horsemen ail over the countryendorsed it, and this association, when formed,
can look into it-to have the provincial license law amended, allowing municipalities
to license stallions, the same as they license auctioneers; at the present time, they
said, there is no possible chance for a man who imports a thoroughbred horse as
against a plug animal. These Canadian plugs serve mares at from $5 to 87 each. If
there was a license of $50 or $60, it would soon clean out the plugs and give the
better horses a chance. The opinion of the horsemen throughout the country is that
they are going out of the Clydesdale and going in for roadsters and saddle horses.
lowever, if an association of this kind was formed, I am satisfied it would do a great

deal of good.
MR. SMITH (Ontario).-I think tho object of this meeting is a good one, and one

that should commend itself to ail; but I must confess that I see so many difficulties
looming up to horsemen-and I think 1 know them-that I think the difficulties
would rather increase than otherwise. Now, I have heard a great deal about the
idea of licensing stallions, but it is the old story. It bas never been put into opera-
tion, for the reason, simply, that how could you tell where to stop ? Where can you
place the limit? The point is, that many an animal is registered that is a very poor
one. I don't know where you are going to draw the line. The pedigree may be a
good one and the animal a bad one; and, on the other hand, you may have a fine
animal and the pedigree a bad one. I don't think it can be done. I cannot help
thinking that the Ontario farmers should be alive to their own interest, enough to
feel that it does not pay to use a scrub. I want to say that a good many Clydesdale
men are going out of them. There was never a greater mistake made. They forget
the fact that horses are not raised the same as lambs and pigs. It takes four or five
years to raise a horse, and when there will be a market they won't have them for
sale. They ought to look somewhat to the future. They have so many breeds of
horses that while a Dominion Horse Breeders' Association might be capital and
sound,-well, my impression is, that the "sale " idea can never be practically worked
out. Nobody could be better pleased than I arm to see it tried, but I doubt very
much if you can get the Government to take that same view the gentlemen have
expressed here to-night.

DR. SPROULE.-If we unite we can get them to do it.
Ma. SMT.-The men in the different breeds are going to strive for the mastery.

There is no question about that. Horsemen are so strong on their particular points
that they will strive for the mastery. Here this would be especially so. I would
not like to throw any cold water upon the scheme. There are difficulties 1 see
looming u p, and I cannot see any hope of making a success of having sales at different
points. Private individuals are taking that in their own hands. We could not
compete with Grand. We would have to take a back seat with the show he is going
to have hete iri a few days. The ideaof having a Dominion Horse Fair that competes
with the hand of private enterprise would never do. The idea of the Goverment
making a trial shipment I think is outside the question. There is no question in the
world but there is a good market in the Old Country for a good class of horses. There
is no use in trying to send over there poor and infirm animais. They would be no
credit to the country, and they would bring back no money to the speculator. If
we niove, let us move cautiously.

Da. SPROULE.-It does not seem to me there would be the slightest effect upon
the fanciers of the diffe-ent breeds of horses. Suppose a man has a hackney or a
saddle horse, he is interested in a description and pedigree. [t is al collected and
put in a catalogue. Men coming from afar expect to find different classes of horses
there. There is no reason why there should be any dispute or trouble between mon
holding different kinds of horses. It is not the breed of horses we might get; it is
the information that a certain class of horses are suitable for certain markebs. There
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would be no trouble at all between the men who fancied the different breeds of
horses. It would be only for the purposo of advertising and selling that the asso-
ciation would be formed.

MR. INGRAM.-With respect to the licensing of horses: three years ago I received
several letters about the matter. I spoke to Mr. Drury, the then Provincial Minister
of Agriculture, and he said he had received a number of letters to the same effect, and
the only hope he had of carrying ouL the wishes of those who wrote them would be
to give power to each county to license their horses, as that was fair ; but just how to
bring about that he did not know, but ho thought that in the course of a few years it
would right itself. With reforence to the registration, it is a very important thing,
and it is as Dr. Sproule bas said. If I had five or ten horses to sell I would send in a
description to the person who kept the register, and if ain iniending purchaser
examined the register and found that A, B or C kept a certain class of horses, all he
would have to do, if he did not wish to waitfor the sale, would beto go to the persons
themselves, and he could purchase the horses he wanted, without travelling around
the country after them. That would be a great saving, and it would be money in the
pocket of the producer or breeder.

MR. CARPENTER-I cannot understand how there could be any conflict between
the different classes of horses as suggested. I have four or five horses. I send in
a description to the secretary of the association, giving the number of horses I have,
their age, their colour, their size, and the breed of the borses. This information is
published. It is sent broadcast over the land. Intending purchasers in the old
country have simply to look at that catalogue and find out that we have for sale
certain classes of horses. These horses may be at Hamilton, St. Thomas, Brantford,
London, Toronto, or at other points throughout the country. I cannot understand
how a conflict is to arrive in any way.

MR. MUNN.-The association we represent does not wish to interfere with any
body interested now in the business. I understand that Mr. Grand, instead of hav-
ing horses consigned to him to sell, that the parties interested with him go out into
the country and buy these horses themselves and make use of him to sell them.
However, we do not think we would interfere with this enterprise at all. lie would
have the same privilege of buying at these sales, and I think it would be to his bene-
fit to have his agent attend these sales and buy his horses. He would be able to
buy them much cheaper than running around the country after them.

MR. CARPENTER.-He would be a large purchaser at these sales, too.
Ma. MUNN.-There is no one but eXpects tO get largo prices. They would be

satisfied to enter their horses in a sale that had Government patronage.
MR. RoGERs.-The registration would be of great value, I think, in an institu-

tion of that kind. In the obscurity of our institution in a small way, I nay say, I
have made inquiries to the extent of 56 horses. For example, parties have written
me, asking me if I have upon my books (we have no books now of descriptions; we
imagine we should have) a teamn of this particular kind, or a saddler, or coacher, or
something of that kind. They sum up to the extent of fifty-six just in a few weeks,
and very few have heard of us. Still, these letters came from New York and Eng-
land, asking for teams of a certain description, saying that the price is not an object.
"Have you upon your books a team of a certain description that we want ? "

SENATOR PEaRLEY.-I am not so much interested directly as the members who
come from Ontario, because at the present time we are not producing any horses
for sale; we are importers, and there is no doubt if there was a chance to buy a
horse, as suggested by Mr. Carpenter and the other gentlemen who have spoken, it
would be of great advantage to our men out west who have come down to Ontario
hunting for horses by the car-load. I would also highly approve of the idea
of putting on an extra duty; I am strongly in favour of that. It is a stop in
the right direction. In our country it is a plague. I am known in this disti ict
where I live as being an out-and-out opponent of the broncho horse. My standard
buying price of ther is two dollars. They are a curse to the country; they are of
no use. A man goes on the prairie with them, and he finds them a great nuisance.
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I would like to see the duty increased, in the interests of the country. As regards
the enterprise, I favour it, and I think the Government might be asked to give you a
grant in support of it. There is no doubt that if the association is formed it will be
on the lines of my friend's suggestion. Buyers can consult this catalogue proposed
and have a chance of going to where the horses are and inspecting them before the
sale. The man will have the price fixed in bis mind and he will give it. I think
this is a step in the right direction. 1 had no knowledge of it until to-day, and I
certainly agree, after what I have heard from these gentlemen who belong to the
Horse Breeders' Association in Ontario, with the principles that you are about to
adopt. I should think the Government could not in any better way serve the great
interests of this country, not only in Ontario, but Canada-bocause Ontario is the
largest province, and the largest will have the largest number of horses. I think it
is proper and right that you shoud take the initiatory steps in this matter, and I
am sure it would extend to the Maritime Provinces and Prince Edward Island, and
in the near future we would take advantage of it in the North-west Territories.
At present we are importing a very large number of mares there. I have thought
that you must be perfectly deluged with poor, miserable animals in Ontario, because
every man who goes out takes good mares. These mares are brought there with a
view of breeding them, and of course we will be, after a little while longer, import-
ing horses from Ontario, but in the near future we will be producing our own horses.
I anticipate we will have a home market by immigration coming into the country,
and the farmers' sons of Ontario are taking advantage of their fathers' looking out
farms for them in that country. In the near future we will produce enough for
ourselves. People are debarred from breeding horses there just now, from the fact
that horses are so high and so many are imported. They are buying these bronchos.
I fancy this difficulty will be over when we are producing our own horses, and after
a time will supply the demand in our country. Of course, you won't be able to send
more horses into the North-west Territories in the near future than you have done
in the past four or five years. Therefore, it is more highly desirable that you should
adopt some system that will attract foreign buyers. I concur in the resolution, and
I also advise your going to the Government asking for liberal aid. I will attend
with you in my humble capacity. There is no way they can spend money to better
advantage than giving you a liberal grant for this purpose.

MR. HENDERsON.-I have been much interested in this discussion, and have
been much pleased that this meeting was held. I think it very desirable that some
action should be taken. It appears to me that there will be difficulty for some time
in getting rid of the horses that we have iiow, which do not appear to be saleable in
the English market, and possibly they will have to go at a dead loss. I suggest
this, that I think has not been brought up. It is desirable, I think, that the people
of this country should know thoroughly what kind of horses are wanted in the
English market, not only as to the particular kind, but the number that will be
required there from year to year and the prices that would be likely to be paid for
them, as well as the cost of taking the horses there and the best means of effecting
the sale. A year or two ago, from the old country tenant farmers came out and
went to the North-west and spied out the land, and the old country had confidence
in what these men reported about that country. After that they paid littie
attention to what we in this country said about our country, and if we were to send
some expert men to the old country to thoroughly investigate that matter and find
out all about the horses there, the cost of sending them there, it would be money
well spent, and I think a portion of the grant the Government has been asked to
give should be given for that purpose. I believe it would have a very beneficial
effect. It would give confidence to our own people here. Their report would be
widely circulated, so that the farmers of this country could go to work, without
even waiting for the system of licensing stallions, but with the infoimation thus
obtained they would know exactly the best kind of horses to raise, and they would
be more likely to produce the class of horses for which they will find a market. I
hope the movement will not be dropped, but that it will go on and prosper.
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Ma. PRIDHAM.-I haven't any experience in the horse business, but I have had
considerable experience in the cattle business, and have exported cattle, and the
kind of cattle that pays the price. I have no particular suggestions to offer.

MR. HUGHEs.-A suggestion has just occuried to my mind in connection with
these horse sales that you spoke of. I might give the experience in our county in
cattle sales, which are possibly similar. Mr. George Laidlaw, well known during
his lifetime, a number of years ago established cattle sales. He would arrange
from any number, two, three and four thousand cattle, and sell them off during the
fall seasons. This movement, commenced by Mr. Laidlaw, we now find has
extended. We find in the sales of cattle a number of farmers in a school section
club together and put their cattle in at a particular place and advertise the sales
a month or two in advance, and this last fail or other falls was very successful. I
attended a number of them, and the prices would range from 3, 3 to 4 cents per
pound. The bidding was brisk. Some of those sales were credit and some of it
was spot cash. If the same thing was carried out in relation to horses, and notice
of the sales given, as suggested by the resolution, so that buyers from a distance
may come there, I am satisfied that it would pay. Mr. Grand is very anxious to find
out wherever there are good horses, and he is ready at any time, as other buyers in
Toronto are, to come down to any district, within reasonable reach, to inspect
horses. Take the case of Mr. Gage, the book publisher, of Toronto. He wanted a
particular kind of horse, and he went down into our county and spert a day or two
looking around to get a suitable horse for driving in Toronto. I presume there are
hundreds of gentlemen in Toronto in the same position as he is. Mr. George
Gooderham, jr., of Toronto, is always anxious to tind out where there is a good
horse and he is always ready to buy it. Many of us are in the same position. We
have a gentleman in Victoria who deals extensively, Mr. F. Bassano. He has very
large stables, but bis animals are not of the class that pay. They are chiefly of the
ordinary clase. However, he is going to deal in the more valuable class. I just
throw out the suggestion about cattle sales, and hope something like it may be
followed in relation to horse sales.

THE CHAIRMAN.-I think it would be well to bring the meeting to a close. We
have spent a very profitable hour here in discussing this question, if for no other
reasor than it has reminded us of a grievance with which the country is suffering
at the present time. I would suggest that you form yourselves, some half-dozen in
number, into a committee, and wait upon the Government to insist that those views
as expressed by Mr. Davis be carried out, and prevent the wholesale importation
into the country of these American horses. I was reminded of this fact, for the
simple reason that I know that car-loads of horses have been brought from Oregon
into our country and sold at Richmond Hill. This man brings in two or three car-
loads of Oregon horses, which come into competition with our own noble animals.
I would suggest that Mr. Smith, Mr. Davies, Dr. Sproule, and three or four others,
form the deputation to wait upon the Government.

The resolution was adopted unanimously, and a deputation was appointed to
wait upon the Government in regard to the proposed increase in the duty on horses.

COMMITTEE RooM 46, HOUSE oF COMMONs,
FRIDAY, 1st April, 1892.

The Select Standing Committee on Agriculture and Colonization met at 10.30
a.m. to-day, Dr. Sproule, chairman, presiding.

Ma. W. SAUNDERS, Director Dominion Experimental Farms, called, addressed
the Committee, as follows:-

Gentlemen of the Committee on Agriculture, of the House of Commons :-The
chairman has very correctly referred to the fact that I have had very short notice.
I must beg you to excuse me in case my statement is presented with less regularity
and continuity than you expect. I shall be bappy, in case anything is omitted on
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the present occasion, to attend to any call the Committee may choose to make on
me. It affords me a great deal of pleasure, I assure you, to be with you and to
have the opportunity of explaining the nature of the work which has been carried
on at the Experimental Farms during the past year. The full particulars of the
experimental work it would be quite impossible for me to go into on an occasion of
this sort, as time would not permit, but they are all contained in the Experimental
Farm report, which is now in.the printers' hands, and which, I trust, will be issued
very shortly. I may, however, venture to give you a few particulars in addition to
what may be contained in that report, and I may also venture to draw to some
extent upon the information it contains.

DEPARTMENTS OF EXPERIMENTAL FARM WORK.

As it has generally been your rule to call the different officers of the Experimental
Farms before you, so as to present the various departments of the work in detail, I
shall not refer to these special branches, except in a very general way. The Dairy
Commissioner of the Dominion, Professor Robertson, who also acts as Agriculturist
of the Faim, will give you the full particulars regarding the dairy work and experi-
ments with stock, also the experirments with corn and the silo. I have taken charge
of the experiments with grain and roots and other general agricultural work, so as
to enable the Agriculturist to devote most of his time to the important duties which
devolve on him in his efforts to advance the dairy interests of this country. You
will no doubt have before you also the Chemist, the Horticulturist and the Entomol-
ogist and Botanist. All these departments have been progressing very satisfactorily
under the superintendence of the officers who have had charge of them, and I believe
it will be found, when you read the reports of their work which will appear in the
report now in press, that you will agree with me that satisfactory progress is
being made, and that the work is of that practical nature which will be valuable to
the working farmer.

sEED GRAIN DIsTRIBUTIoN.

I wish first to call your attention to the question of seed distribution. That
is one of the features in connection with the work of the Experimental Farms which
is increasing in importance every year, and which is attracting agreat deal of atten-
tion from the farmers throughout the Dominion. It is a very easy matter to say to
fairmers: " You must use only such varieties of grain on your land as are fertile and
prolitie," but nine-tentbs of them are unable to procure those varieties. They do not
know how to set to work to get them. Hence, the Experimental Farms are doing
good raissionary work in keeping the farmers well advised as to the hest sorts to be
had, and providing and forwarding samples to farmers who desire to test them, as
far as the supply at command will permit. That work is being continued. The
number of samples sent last season was 11,230. The number distiîbuted for this
year up to this morning is 8,950. That is over thirteen tons of grain that have
gone out in this form, and these samples have only been sent in response to direct
requisitions, either from the farmers themselves or from the members who have
taken a sufficient interest in the matter to send in the names of such farmers in
their constituencies as they knew would be anxious to test those promising sorts of
grain.

SEED DISTRIBUTION TO PROVINCES.

The samples thus far have been distributel as follows:-Ontario. 2,301;
Quebec, 3.716 ; New Brunswick, 64; Prince Edward Island, 161; Nova Scotia,
532; Britith Columbia, 527; Manitoba, 571 ; and the North-west Territories,
778. We also have on hand, I suppose, some six or seven hundred applica-
tions whieh have not yet been filled, for the reason that they have come in
faster than we cruld overtake the work. But we hope to be able to get them
all off in good season for seeding. The samples are forwarded first to those
districts where the seaton is very early, and those where the season is later
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afterwards, taking care that the samples shall go out as nearly as possible in the order
in which the applicaions are received. Some complaints have come to us from
parties in different parts of the Dominion who have nut received prompt answers to
their communications in regard to grain, &c.

CORRESPONDENCE.

We had supposed that the shipment of the grain itself in reply to a request
would be regarded as a sufficient answer, but many of our correspondents are more
exacting. They want an answer that their ietter has been received, and a statement
of what is going to be sent to them. We are receiving at present from 125 to 150
letters per day, and with the comparatively small staff available, one for French
letters and the other for English letters, we are not always able to keep up with the
work, but we do our best to get all letters promptly answered.

With that large number of letters coming every day, with many other duties
devolving upon me, correspondence will sometimes accumulate, and it is very
difficult to keep everything up to the mark in that respect. If an unlimited sum of
money could be had, we could put on an additional force at this time ani get every
letter answered within twenty-four hours; but, as that extra work would only be
required for a limited time each year-say for two or three months-it is not very
easy to arrange a special service for that short time. Therefore, if you gentlemen
are sometimes favoured with letters fiom people who think they are neglected, I
hope you will kindly tell them iot to be impatient. Printed forms of letters in
French and English have lately been provided, with a view to lessening the labour
connected with this correspondence, and to enable us to get over it more promptly.
Many persons imagine thatalmost every produet which a farmer can desire is being
distributed from the Experimental Farm. Letters are frequently received containing
a full page list of things that aie wanted, and wanted immediately. To such we
endeavour to explain what the object of the distribution of seed from the farims is-
that it is to improve the seed grain of the country, and that it is not the intention of
the Government nor the desire of the House that the Experimental Farms should
interfere with the ordinary business of the nurserymen or seedsmen, but that we
should limit our work of distribution mainly to those seeds that are not easily
obtainable-new varieties which are likely to be beneficial Io the farmers.

REPORTS FROM RECIPIENTS OF SEED GRAIN.

With regard to the effect that this distribution of seed grain is having on the
country, I have been much gratified by the reports which have been received,
showing how these samples can be utilized and become of value to the farmers. In
a letter received a few days since the writer said: " Your sample of three pounds
of wheat, sent me last year, I have made to do duty for five acres this year. I took
particular pains last season and sowed the sample of seed by hand, so as to make it
cover a large area, and I had a sufficient crop froni that sowing to seed five acres
now." I notice that one of the varieties of oats distributed, namely, the Prize
Cluster, bas already become one of the sorts generally available. You can now
buy thein from the seedsmen. Those who received three-pourd samples three or
four years ago have now a sufficient quantity for their own use, and a surplus for
sale. That variety can now be relegated to the seed dealers of the country to
manage, and we can devote our attention to other and newer sorts.

PROFITABLE RESULTS.

The question is sometimes asked: What value is there in this work, and how
is the couitry going to be repaid lor the money that is being spent in connection
with it? I may say that the samples of oats which have been distributed have
weighed from six to eight pou nds over the stand,ard weight of 34 pounds. The
average yield of oats in Ontario does not, as a rule, range above the standard. In
some counties they run a pound or more over, and in others about as much under,
but in ordinary seasons 34 pounds is a fair average. The seed we have been
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distributing has weighed froni 40 to 42 pounds. If we can by this distribution of
heavier varieties increase the weight of the oat crop in Ontario alone by one pound
per bushel, which is not a large increase to look for, it would make a difference in
the value of last year's crop in this province of over $700,000.

And if we eau add to the crop 2 lbs. in weight throughout the Dominion the gain
would be over two million dollars annually. I have good hopes that by introducing
these varieties which are heavy, and aiso fertile and prolifie in character, we shall
not only be able to add to the weight, but also to the yield, so that the increase in
return to the farmer will be veiy considerable.

By Mr. LaRivière :

Q. What about the other provinces ?-A. I mention Ontario first, for the rea-
son that it is the only province yet froi which we have any full statisties of crops.

Q. Arc there not some from Manitoba, too ? A. Yes, but the returns from Mani-
toba are not quite so complete.

Q. There used to be regular retui ns. A. Yes; there used to be, and I hope there
will be soon again, as it is an important thing to the farmers of that province to have
such information.

COMPARATIVE RESULTS FROM DIFFERENT PERIODS OF SEEDING.

About a year ago, in Bulletin No. 8, I drew the attention of the farming com-
munity to the fact that a very serious loss in crops may result from delaying the
period of seeding, and gave the results of a series of experiments at the Central
Experimental Farm, where the grain was sown on uniform land in plots of i acre
each, side by side, a week apart, for a period of 6 weeks, and that each plot was
separately harvested, and the yield from each plot ascertained. I showed that the
yield was a decreasing one each successive week in the series, and that the crop from
the latest sowing was of that character that it did not yield one half of the amount
of that sown early. Similar tests have been made during the past year. The results
bave not yet been published, and I would like to submit to you a few figures in regard
to the yield of the oats, and also of the barley and wheat.

Taking the oats first, the varieties that were tried last year were the Prize
Cluster, and the Early Racehorse. They are both short oats. This year we substi-
tuted the Banner for the Early Raceborse, giving one of the long oats of good variety
for milling and one short, less valuable for milling, but very useful to the farmer for
feed. The result of the yield from the first sowing was 59 bushels of
Prize Cluster, and 76 bushels of Banner. From the second sowing 84 bushels
of Prize Cluster, and 79 bushels of Banner. This seemed to be reversing
the order of the results of last year, but it may be explained in this
way. On the ,1-th acre plot of Prize Cluster, when the grain was up about three
inches it was exposed to a very heavy storm, and the sand blew over it, cutting the
tender blades. This permanently injured the crop, so that, for the sake ofeomparison,
that first week ought scarcely to be taken into consideration. Taking, however, the
second, third, fourth, fifth and sixth weeks, the results are as follows:-Prize Cluster,
84 bushels, 54, 33, 53, and 40. The difference noted in plot four is accounted for in
this way: about harvest time we bad very bad weather, and in consequence of a
hail storm a very large quantity of grain was beaten out and left on the ground, and
could not be collected. Leaving out this plot, the yields are 84, 54, 53, and 40
bushels. In the Banner, in the same way, the yields run 79, 86, 87, 78, and 55. The
Banner does not show the same lessening of yield for the first three weeks, and for
this we can give no explanation.

The barley began with 65 bushels, 55, 50, 51, 40, and 27 bushels.
The returns for the wbeat .were :-White Chaff, 47, 32, 27, 29, 28, 19 bushels.

For White Connell, 35, 26, 30, 43, 23, and 27 bushels. You will notice that these
yields are very much in excess of the yields we had last year. That is partly
to be accounted for by the fact that we bad a much more favourable season than
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in 1890, and also for the reason that this land had received in the meantime a
coating of manure of from 18 to 20 tons to the acre, which, of course, helped the
crop very materially.

By Mr. McMillan (Huron);
Q. Were these small plots 7-A. They were acre plo t s. Taking the returns

of the years 1890 and 1891 together, and averaging them, and leaving out of con-
sideration the first week's oat crops, which were so badly injured by the storm I
have referred to, the results are as follows:-ln the varieties of wheat the decrease
in quantity of yield from the first to the second week is 27 per cent; to the second
week, 30 per cent; to the third week, 43 per cent; to the fourth, 45 per cent; and to
the fifth week, 52 per cent.

Taking the averages of the two years and putting them together, we find the
loss on barley in the same inanner is :-First week, 13 per cent ; 2nd veek, 26 per
cent; third week, 36 per cent; fourth week, 51 per cent; and fifth week, 52 per cent,
exactly the same as the wheat on the fifth plot in the percentage of loss.

In regard to oats, leaving the first week out of consideration altogether, the
figures are: for the second week, 12 per cent, third week 24 per cent, fourth week 26
per cent, and the fifth 43 per cent, showing that even with the oat crop the late
sowing cannot be practised without much loss.

INCREASE IN VALUE OF CROPS.

The value of the spring wheat crop during the past year in Ontario alone, taking
it] at 85 cents a bushel, amounts to $9,104,000, the barley at 45 cents a bushel
represents $7,263,000, and the oats at 30 cents a bushel $22,500,000. Putting these
three together we get nearly $39,000,000. The percentages of loss, between
the first and second, or first and third sowings, represent such large sums that the
importance of early seeding cannot be too strongly urged.

OATS-VARIETIES OF, TESTED.

We will now return to the subject of oats, from which I have digressed a little,
so as to bring the importance of early sowirg to the attention of the Comnittee. Tie
fertility of the different varieties is very largely influenced by the nature of the soil
and the character of the seed. We have found that oats will yield, under the same
conditions, from 40 or 50 bushels up to 80 or 85 bushels, showing that there issomen-
thing in variety well worthy of the consideration of every farmer. Among oats, the
Banner and the Prize Cluster have headed the list on the Experimental Farm. Both
of these varieties on our best plots have yielded over 80 bushels to the acre. They
also show similar fertility on the branch experimental farms, and reports from
persons to whom have been distributed samples give similar results. For the intro-
duction of the Prize Cluster, the country is indebted to the Experimental Farmu.
The Banner was introduced by the seedsmen,but we have helped to disseminate it, and
I think it will be found that these two varieties will, when in general cultivation,
add largely to the yield of' this crop. The Banner is not a heavy variety, but the
Prize Cluster is both a large yielder and a heavy oat. There is another point in
connection with oats which is deserving of consideration, and that is the thickness
of the hull. We find this is influenced very much by the district in which it is
grown. There is no doubt that oats are influenced in this particular both by climate
and by soil. We have had some careful experiments made on this point by my
assistant in experimental work, Mr. Wm. Macoun, by removing the iulls and weigh-
ing the kernels, and it bas been found that oats vary very much in this respect.
For instance, Prize Cluster grown on the Central Experimental Farm showed 27 per
cent of hull. The same oat in Alberta showed 32 per cent; in Prince Edward lhland,
31 per cent. In the case of the Bonanza, grown in Ontario, one of the samples
indicated 30 per cent, another 28 per cent; in Nova Scotia, 23 per cent; in British
Columbia, 28 per cent; and in another part of British Columbia, 31 per cent. The
Banner varies in the same way-29, 27, 27, and 26 per cent. Taking the whole
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series tested thus far, the average is about 29 per cent of hull. We hope to continue
these experiments and to test other varieties as soon as time will permit. My
attention was called some time ago to a variety of oats advertised in England, known
as the Royal Doncaster, which was said to have a very thin hull. A sample was
obtained which was carefully examined, and it was found that the proportion of hull
was only 21-67, a difference of 7.71 per cent less than the average of all the tests of
other varieties thus far made. Whether this oat will retain that thinness of hullin
this country we have yet to determine. It will be an interesting point to ascertain
whether by cross fertilizing with that variety on our other oats we can obtain cross-
bred sorts better suited to theclimate and soil of Canada and with a less average of hull
than our oats now have. These points we hope to investigate. A few bushels of
the Royal Doncaster oats have been obtained to test on the experimental farms, and
a few samples have been sent to different parts of the country. It is hoped that the
introduction of this thin-skinned oat may eventually be a great gain to the country.
Jf we should eventually succeed in securing this thinness of hull in the general crop
of oats grown in this country, it would make a dfference ofabout half a million dollars
a year in the value of the oat crop of Ontario alone, and nearly a million dollars a
year for the whole Dominion.

When the oat crop is a heavy one a large quantity is used by the oatmeal
millers. They prefer long oats. The Royal Doncaster, Prize Cluster, and Bonanza,
and several other useful sorts, are short, although heavy in weight. The milling
industry is well worthy of being considered, and in order to aid in meeting the
requirements of the millers a good deal of attention has been given to long
varieties. One of the most promising of these is the Holstein Prolific. Another
long oat which the millers think veiy favourably of is the Banner. These two
varieties should, I think, be commended to farmers generally, and especially to
those who grow oats for the millers. The Flying Scotchman is another oat which
we have had good results from, and which has been distributed to a considerable
extent this year.

Anong the newer things in oats brought out last year for testing at the
Experimental Farm there were several new sorts from France, from the well
known seed establishment of Vilmorin & Cendrieux, of Paris. Some of these were
very stiff in the straw and not likely to iodge. One of these was the Giant Cluster,
a very promising sort, which gave a crop of 62 bushels 33 pounds per acre.
Another was the Joanette, which is highly spoken of by the Ontario College
of Agriculture, at Guelph, as being one of the best oats grown there. We imported
these oats, at the outset of our work, from Germany, and cultivated them for two
years, and they made such a poor showing that we discarded the variety as useless
for this country. Seeing that the Ontario College had found it so prolific. it was
thought best to try it again. The result was, that we got a very heavy crop and are
sowmng a larger plot of it this season. We also imported the Improved Ligowo.
That is a very promising sort, which gave 55 bushels 10 pounds per acre. These
three varieties are the most pronising among these newer introductions.

TESTS oF VARIETIES OF BARLEYS.

We will now pass to the consideration of the subject of barley, and will first
refer to the two-rowed sorts. You are all aware of the action taken by the Govern-
ment three years ago in importing 10,000 bushels of the Prize Prolific barley from
the firn of Carter & Co., of London, England. You will also, no doubt, remember
that in the last annual report of the Experimental Farms it was stated that 50
quarters of this barlev-that is, 400 English bushels-had been sent to England for
the purpose of being thoi oughly tested-as to its value for brewing. A part of the
barley of which the shipment was composed was grown on the Experimental Farm
at Ottawa, but we had not enough te spare for this purpose, and four or five lots of
barley were bought in as many different districts in Ontario to make up the quantity
required. The barley was all brought to the Experimental Farm, thorougþly mixed
and put through a cleaner and sizer, which separated a large proportion of the
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broken kernels, which are so much objected to by English maltsters. By this means
also the smaller and lighter grain was separated and the quality of the sample
brought up to a very fair standard. When this barley was prepared for export it
weighed from 52 to 52½ pounds per bushel. It was forwarded to England. where it
was thoroughly tested.

A report has been received from the brewer who brewed the barley, which reads
as follows:-

" The following report bas been received by the High Commissioner for Canada.
thr'ough Mr. A. T. Dale, respecting the brewing of a portion of the fifty quarters of
malt, prepared from two-rowed barley, recently sent to Mr. J. Flinn, of Bishop's
Stortford, by the Dominion Minister of Agriculture. The report is signed by Mr.
Arthur O. Stopes, of Colchester-

" In compliance with your request, I have pleasure in stating to you my opinion
of the sample of malt sent me on 23rd May last, which I understand was made
exclusively from Canadian barley sent you by the Dominion Government.

"From careful examination of this malt, and from information furnished me by
brewers wAl acquainted with the use of Canadian malt in the Dominion, and also
from suggestions made by the well-known brewery expert, Mr. Frank Faulikner. I
felt justitied in using this malt exclusively, without any mixture of other malts. I
therefore proved its brewing qualities entirely upon its own.merits, and, to test itas
severely as possible, I brewed pale ale from it, although I fear that the colour is a
little higher than I generally get from malt made from English or European
barleys.

" The brewing worked easily, and I liked the handling of the goods in tun and
the way they spent, indicating from the initial stages the true quality of the malt.
Each successive stage followed in proper sequence in exceedingly good
form; the fermentation was practicaliy perfect, and the condition of the beer at
racking was exceedingly good. The final attenuation also was just as I wished, and,
as a consequence, I think the brewing operations were those well adaped to the malt,
and iL must have been of good quality to have given such satisfactory results at every
stage.

"The stability I have proved to be exceeding good, indicating soundness of
material.

"The extract was equivalent to 87 lbs. per quarter; and, coupling all the pie-
ceding facts with the judgment I formed of the malt, irrespective of its use, I assay
its value 35s. to 36s. per quarter."

That assay was accepted by the brewer as its value, and the barley bas been
paid for on that basis. The report then continues, thus:-

" I may say that had I wished to obtain a greater extract, so as to attain the
maximum amount possible, I could readily have increased it, but I deemed it, under
the circumstances, preferable to secure quality rather than quantity.

" The beer after racking bas remained entirely satisfactory, and the very num-
erous people who have tasted it have been almost without exception of opinion that
it is exceedingly good.

" Should you wish to have fuller and more complete notes of a more techni-
cal class, either as to the nature cf the water employed in the brewing and of the
malt itself, I shall be bappy to place them at your disposal. I assume the above
report is sufficient for your present purposes, and I have much pleasure in testifying,
as a practical brewer, to the value that good malt of this class would prove to the
brewers who understood its use."

I have several copies of this report with me, which I shall be glad to give to
any one desiring them. This, I think, clearly shows that if a uniform and well graded
sample of two-rowed barley, weighing not less than 52 pounds, be sent to the English
market, it will command a good price there. Such a price as that named-35 to
36 shillings-would returu a very good figure to the Canadian farmer.
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By Mr. Gordon :

Q. What was the selling price of English barley in the same market at that
time?-A. It would vary from 35 to 42, and even 45 shillings. The finer varieties
would occasionally touch 45 shillings, but that is an exceptional figure. Forty
shillings is considered a very good price for the best malting sorts.

1By1 Mr. McGregor:

Q. What would that bring us here ?-A. I know that the buyers who bought
this year, and who paid from eight to twelve cents a bushel more for the two-
rowed barley than they were paying for the six-rowed, calculated that if they could
get 33 shillings for their barley in England it would pay them well. That will
give you somne indication as to the price such barley should bring bere. The
difficulty in this subject is in getting at the cost of handling the crop and getting
it to the English market. I find that the estimate made in my bulletin on this
subject, published in the spring of 1890, was under the mark. I estimated the cost
thon at eighteen cents per bushel; but I find that most shippers estimate it at about
twenty-five cents. in regard to the results of the shipments of two-rowed barley
this vear to the English market, the larger portion of them have been disappointing
to the shippers. They have not received in the English market that price which
they expected to get. Samples were sent to the Minister of Agriculture from
Montreal, of the earlier shipments, and we found that they were a mixture of
different qualities of poor and good, heavy and light, discoloured and bright, with
more or less pease and occasional grains of wheat mixed through them. These
were all mixed together and shipped over in that way. The English brewer will
not handle barley ot that character, because when he puts it on the malting floor
the thin and liglt kerinels will not malt evenly with the plumper grain, even if
they are of the same variety. In the preliminary soaking the water will penetrate
the thin kernel very much sooner than the thick one. The English brewer wants
barlev to be graded evenly, -and if we are ever going to make oar barley command
wvhat it is worth in the English market, we must have it prepared in such a way
as to meet the requirements of the Englislh naltster. There is no reason why this
should not be done on a large seale, the same as we did it on a small scale. I sec io
reason ihr diseouragement in the lact that this mixture which I have referred to
has not brought to the shippers a profit, but in many cases a loss.

By Mr. Cochrane:

Q. What do you ncan by a mixture?-A. The mixture of barley of such
different qualities.

Q. You do not mean of the six-rowed and the two-rowed ?-A. No, although it
is said there has been a good deal of this sort of mixing; but I have no proof of it.
While it has been an easy matter to find during this last season a large quantity of
barley in Ontario that would average 52 pounds, it has been also easy to find, in less
favourable localities for barley growing, considerable quantities that would not
go more than 49 or 50 pounds per bushel. If these are mixed together, the farmer
who grows the better sample is the loser, because the buyer will generally give only
the pice of the lower grade when they are thus mixed. There are two of the buyers,
Mr. McKay, of Toronto, and Mr. Phee, of Montreal, who report that their
shipments of two-r-owýed have given them satisfactory returns. Thomson & Co., of
Montreal, and W. D. Mathews & Co., of Toronto, have been probably the largest
shippers. In conversation with Mr. Mathews a few days ago, ho said the result
would not be satisfactory Io the large shippers, but ho did not consider that it was
the fault of the barley. It was mainly due to the way the grain had been handled.

There is everv reason to believe that with reasonable care on the part of the
farmers in eleaning their barley properly, and on the part of shippers in grading the
different qualities that they receive, separately, and shipping them separately-selling
the poor barley at home and sending only the good abroad-two-rowed barley in
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Canada can be made a profitable business, at least for those Ontario farmers residing in
these districts were six-rowed barley bas so long been grown with good resuilts. It is
niot to be expected that two-rowed barley, which requires good soil and a suitable clim-
ate to bring it to perfection, can be grown everywhere in Canada, but wherever six-
rowed barley can be grown of the best quality, there two-rowed barley can be grown
equally well; and if we may judge from past experience, it will yield a larger number
of bushels to the acre on the average and give a greater profit. Even if a portion of
the barley bas to be used for feeding purposes, it is an advantage to the fariner to
grow the two-rowed sort.

By Mr. Davin:
Q. Does the two-rowed barley succeed in the North-west ?-A. Yes, very

well. The finest sample I have received this year was from one of Sir
John Lister Kaye's farms, weighing 56 or 57 pounds. I had a bushel sent to
me as a sample. It was grown further west than the Balgonie farn-on one of
those farms near Medicine iat. With regard to the varieties of two-rowed barley,
it seems to be a matter of little consequenice to the buver whether lie gets the Prize
Prolifie, or Xinver. of the Chevalier type, or the Duckbil! or Goldthorpe, although
these are quite different in character. (lee Professor Saunders illustrated the rela-
tive positions of the heads during growth of these two types of barley, showing that
there was a considerably greater strain on the straw of one sort than the other.)
Now, we find that ini many places the Prize Prolific and 1inver has lodged, as have
also other barleys of that Chevalier class. I do not think the Prize Prolifie is any
stronger or any weaker than most of the other sorts of that type, but the 1)uckbill
and Goldthorpe stand up very much better, and I think it will be found, wx'hen we
come to test the matter thoroughly, that these two varieties will suit our farniers
better than any of those of the Chevalier type. But we can only arrive at correct
conclusions by careful experiment. When the Prize Prolific barley was ordered it
was believed to be the most promising for our eountry. It has suceeded very well
in many places, but wlherever it has been founid to be weak in the straw I have sug-
gested that farmers should turn their attention to Goldthorpe or DIuckbi ll.

By Mr. MeNeill:
Q. Will these varieties bring as good prices in the English market ? A. Yes, I

believe they will. There was a little doubt about that at first, for the
reason that while the first samples of Duckbill which weresent to England were said
to be the finest of all the varieties, it did not stand the practical test to which it was
subjected by the brewers, and was deficient in germinating power, and hence unfit
for brewing. In correspondence with the judges who tested this barley, they say it
w-as not due to the variety, but to the particular sample, which only germinated 67
per cent. The average is about 95, and on this account they condem ned it as unfit
for brewing ; but the samples of the Dackbill barley sent last season to the Brewers'
Exhibition in London were pronounced equal in quality and equally suitable for
brewing vith the Prize Prolific and other barleys of the Chevalier type. I thinik it
ean befairly said that tbe crop of two-rowed barley in Ontario has, during the 1 ast
season, been a very good one.

By Mr. Davin.:
Q. Will you explain to us about the germinating of barley. How is it the

brewer is interested in that ?-A. You refer to the process of malting ?
Q. Yes; the process of malting barley ?-A. In malting, the brewer puts

the barley first into a steeping vat with water, and when it is thoroughly
soaked it is taken out and put on the malting floor until it sprouts, and during
that process of growing the starch in the kernel is converted iunto glucose,
which is a sort of sugar, and the barley becomes sweet to the taste.
Germinating is required to go on until the sprout just protrudes through the busk,
and when it gets to that stage the barley is taken off the malting floor and put into
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the kiln, where it is dried, and further growth checked. You will see the necessity
of the process of germination going on evenly, for if one part of the grain is a day
or two behind, or a day or two in advance of the other, some will be too far advanced,
or some not sufficiently sprouted. The brewer wants an even, uniform sample.

By Mr. McGregor:

Q. Broken barley will not germinate ?-A. No. The broken barley moulds, and
causes little patches of mould all through the grain which the brewers very much
dislhke. Our farmers thresh too closely, with the view of making the barley weigh
heavy-so close that it breaks the kernels in halves. It is better to have barley a
trifle lighter, and have it sound, than broken in that way.

By Mr. Cochrane:

Q. Have you ever heard any complaints in reference to that with the six-rowed
barley? Is there any difference in the six-rowed and the two-rowed barley germi-
nating unevenly where the samples are not uniform ?-A. I don't think that the
same objection will hold with regard to the six-rowed, for the reason that you rarely
get very plump samples. Seveial years ago the six-rowed barley in Manitoba was
remarkably plump, and some car-loads were sent down to breweries in Ontario, the
grain in which weighed as much as 52 and 53 pounds. At that time some complaints
were made ofthis barley that it did not germinate evenly; it was too much like the
two-rowed. A very plump kernel will take from twelve to twenty-four hours
longer in the steep than a light, thin grain.

By Mr. McMillan (Huron) :
Q. I understand that the germinating power of the first sample of Duckbill

barley sent to England was low, only about 70 per cent ?-A. Yes, that
is correct, and we were unable to find out why it was. It was grown by Mr.
Manderson, of Myrtie, Ont., and on inquiry he stated that he had spread it on the
bai n floor to bleach by sunlight, and it may be possible that the germ of the barley
was injured in some way by the continued exposure to sunlight on the floor.

By Mr. Semple;

Q. There are three varieties which farmers sometimes mix-the six-rowed
barley, the Mensury and the Russian. The farmers have been warned not to have
them mixed, but they often do so, and then there is a loss.-A. The brewers will not
buy the Mensury barley if they know it. In conversing with a farmer north of
Toronto, some time since, he told me he always grew the Mensury barley. I told
him it did not malt with the others, but he said: " That does not concern me.
The brewers buy it, and they don't know the difference. There is not very much
grown in our district, and I suppose they do not find it ont." If that sort of spirit
prevailed amongst the farmers, Canadian barley would soon go out of demand.
Fortunately, this is an exceptional case.

By Mr. MItc.Neill:
Q. Did you make sure that the price of barley sent over to England was from

35 to 36 shillings a quarter, and that the English brewers will not pay as high some-
times as 42 shillings a quarter ? Do we grow any barley in Canada that will fetch
that figure ?-A. The highest estimate which has been placed on any of our barleys
was on a sample from Medicine Hat, N.W.T., and it was valued at 40 shillings. It
was a very bright sample and very heavy, weighing 56 pounds, and I suppose if the
market had been high that would have fetched 42 shillings. Mr. Stopes, the English
barley expert, who addressed the Committee last year, stated that the question of
colour in the English market was not of much moment. Buyers who have been in
England this year, however, differ from Mr. Stopes in that particular. They say
that the question of colour is of as much moment in England as it is in the United
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States, and that a bright sample will always go first, provided other conditions are
equal. Our climate during the ripening period matures the grain much quicker
than the English climate, and for that reason it is scarcely to be expected that we
can grow barley quite equal to the bestEnglish. Besides, the English farmer takes
a great deal of pains in preparing his land and cleaning his barley after it is
threshed, and there are no broken kernels in his grain when it goes to market.

By Mr. Cochrane:
Q. These are points not well understood. I am aware, from my own knowledge,

that many farmers who raise barley have never considered the facts you mention.
When a man had barley to sell he always got a better- price if it was beavy and
bright than if it was lighter?--A. The six-rowed barley is graded in the market
Nos. 1, 2 and 3. These grades are in proportion to the weight and brightness
of the barley. Sometimes brightness will count, even with a heavy sample; but as a
rule, in Toronto, barley weighing 50 pounds to the bushel and over will grade No. 1.
A discoloured sample would probably be thrown into No. 2. The weight is the
usual test in this matter, and weight indicates size of kernel and plumpness.

By Mr. MeNeill :
Do you know what sort of barley the Americans have been shipping to England

lately ?-A. I have not visited California, where most of the grain they send is
grown, but I had last year a sample said to have comie from that State,
known as California Prolific. It was grown on our experimental firms, and after
careful comparison we all believed it to be identical with the Duckbill.

By Mr. Smith (Ontario) :
Q. A great deal of the barley sent last year from Canada to the States was sont

from there to England ?-A. I am not at all conversant with that feature of the
trade; I think about 300,000 bushels in all of the two-rowed barley and a larger
quantity of the six-rowed. From what I have beard, I believe there will be a large
acreage of the two-rowed barley grown this year, notwithstanding the fact that there
is some uncertainty as to the price they will get for it. As it usually yields more,
it is more profitable, even as feed. While I believe that our fairmers would do well
to grow the two-rowed variety, still I do not think we should give up the growing
of six-rowed by any means. Sonie recent experiments in England seem to indicate
that the six-rowed may after a time become much more acceptable to the Eng-
lish brewers than it has been in the past. I understand that several parties have
been experimenting with it lately witb satisfactory resuits.

By Mr. Taylor:
Q. In regard to Ontario barley going to the United States and then being

exported to England, I am in a position to know something about that. I have pur-
chased 50,000 bushels of six-rowed barley, which went to Oswego and was transhipped
from there to England. I think we ought to take steps to induce the Government
to have the returns made out, showing exactly the country to which the barley is
going. The same thing, I believe. applies to all the barley sent froin Napance,
Kingston, Picton, and other places along the line of the Grand Trunk ?-A. To com-
mand a good price and ready sale it is necessary that Canadian barley be properly
graded, and it cannot be urged too strongly on our farmers that they should be
careful in preparing their grain and keeping it from all mixture of several grades
of barley, which will only biing discredit on an important product of the country.
The varieties of barley of the Chevalier type wbich I desire to mention as those that
have done the bestamong the two-rowed sorts are the Prize Prolifie, the Kinverand
the Saale.

By Mr. McNeill:
Q. Are the yields about the same of the Duckbill and the Chevalier barlcy ? -

A. If you take a field of Chevalier barley that bas not been lodged, it will compare
DOMINION EXPERIMENTAL FARMS. 27

55 Victoria. A. 1892



favourably with the Duckbill; but where it bas been lodged, the grain will be lighter
and the yield less. Taking the country all over, I think the Goldthorpe or the
Duckbill will probably do better than any of the Chevalier barleys. Of the six-
.rowed barleys, which ought by no means to be neglected, there are two new varieties,
" Rennie's Improved " and "Baxter's Six-rowed," which have given the best yield
of any of the six-rowed sorts. They are shorter in kernel than the ordinary six-
rowed, and are plump and heavy.

PREFERABLE WHEATS, AND CULTIVATION OF.

Leaving the barleys now, and taking up the subject of wheats, there are
several varieties, one or two in particular, which seem to be of considerable
promise. One of these is Campbell's White Chaff, of which I have a sample
here, which I will pass around for you to see. That is a variety which we
have been disseminating from the Experimental Farm for several years past. The
originator of this wheat, Mr. Campbell, of Nottawa, Ontario, sentus a small bag of it
four years ago, when it was tested on a small scale and found to be very promising.
A quaitity was afterwards bought from him and tested on a large seale at the
experimental farms and among the fariers of Canada generally, and it bas given
good satisfaction, and it is now so well distributed that 1 think there is every reason
to expect that it will soon become one of the leading varieties of the country. I
have a sample here to which I want to call your attention. This is the Campbell's
White Chati, which bas been grown two years at Red Deer, in the North-west Ter-
ritories. This has become practically a bard wheat, while that grown in Ontario is
a soft wheat.

I desire to say a few words upon an important point in reference to the cultiva-
tion of wheat in the North-west and in Manitoba. Most of the farmers there have
the idea that if a soft wheat when grown in the North-west gets hard, it is then
equal to the Red Fife. This is not so. The hardening that a soft wheat undergoes in
that climate, while altering its appearance and improving its quality, does not give
it that rich glutenous character which makes strong flour. Wheat buyers complain
loudly that much of the Manitoba and North-west wheat sold as No. 1 bard consists
largely of soft varieties, hardened by cultivation there, and which are not nearly
equal in value to Red Fife. They are willing to pay a considerably higher price per
bushel if they can get the Red Fife. But when the No. 1 bard is found to contain, in a
large proportion, White Russian, Golden Drop, and other varieties which bave be-
cone bard by cultivation in that climate, they are not prepared to continue to
pay the difference in price that they are paying now, because i t is worth very little
more to them than the soft wheats of Ontario, as such wheat does not make the
strong flour that they want. This difficulty bas arisen from the desire of the
farmers to obtain wheats which will ripen earlier than the Red Fife. In some of
the more northern districts the Red Fife seldom matures without more or less in-
jury from frost, which much depreciates its value, and to avoid this, farmers are
bound to have earlier varieties, if such are to be had, and if they cannot get good
sorts they will try poor ones. I have had a large number of applications this year
for samples of White Russian wheat and Campbell's White Chaff, to test in the
Canadian North-west, but have refused to send them, for the reason that they were
not fit for the country, and that if they were generally introduced they would lower
th' value of the North-west wheat. You will notice in the sample of Campbell's
White Chaff, which I have referred to, from Red Deer, that the change is a very
marked one, from a soft to a bard wbeat; but when you come to chew that wheat,
or submit it to any other test, you will find that it does not contain the large pro-
portion of gluten necessary to make strong flour.

There is an important point which the people in the North-west should
throughly understand. One reason why T have endeavoured to introduce Laloga
wheat is because I believe it contains a larger proportion of gluten, and that it will
make a stronger flour than any other variety we cultivate, excepting the Fife, and
at the same time it ripens from a week to ten days earlier.
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By Mr. LaRivière:

Q. What is your opinion about the test of the Ladoga lately made in Minnesota >

-A. I do not think it was a fair test. An inferior sample of Ladoga was takei
weighing 57 pounds to the bushel, and compared with a saniple of Red Fife
weighing 63 pounds. I do not know what process they put it through, whether it
was ground in a roller miIl or with stones. The quantity ground is said to have been
25 bushels, wbich the millers say is not enough to give it a fair test. Two years
ago we had samples of flour made by grinding Ladoga and Red Fife which had been
grown side by side. Bread was made from both, and the product subrnitted to this
Committee for examination, and the only difference found in the character of the
br.ad was a slightly darker yellow colour in the Ladoga.

By Mr. Mc.Neill :
Q. It was stated that the Ladoga wheat was stronger thaii the Red ife ?-A.

The chemical analysis showed a slight difference in favour of the Ladoga, but it was
scarcely worth speaking of, and we have regarded them as about equal in tlis
respect.

By Mr. Cochrane:

Has the climate made any difference in the appearance ?-A. The colour of the
grain seems to have brightened, and it may be possible that the flour will be lighter
in colour. A car-load of this wheat is now on the way froni Prince Albert to be
tested by the Dominion Milling Company in Toronto. It was thought botter to
bring it to Ontario for test, as there scems to be a prejudice against the wheat amng
some of the millers there. It is not surprising that they want the Ied Fif; it is
probably the best wheat in the world; but there are soine districts where the farni-
ers have failed to ripen it, and they say they must have some other earlier ripeining
sort, even if it is somewhat inferior, as they do not want this disappointnent year
after vear, if it is possible to avoid it. It is hoped that the test now about to be
made will be thorough and satisfactory.

By Mr. Roome :
Q. Is the wheat hardening by cultivation ?-A. It was hard froin the first, and

we have never seen any tendency to softness at all.

By Mr. Semple :
Q. Is the Ladoga wheat becoming any later since it was first introduced ?-A.

I cannot find that it is. It seems to maintain its character for earliness in every
locality where it bas been tested. Last year was a very unusual season, on account
of the abundant rainfall, and crops grown on heavy clay were all late, no matter
wbat variety. Under these conditions, there was always three or four days diflrence
in ripening between Ladoga and Red Fife, and under ordinary conditions all over
the country, the difference bas averaged fromn a week to ton days. At Brandon, last
year, there was a field partly cut on the 11th of August, which was long before the
general harvest had begun. A field of Ladoga was growing alongside of a field of
Red Fife, and the difference in colour could be seen a mile or two away. The
Ladoga was ripe and the Red Fife comparatively green. On the experimental
farms, the Red Fife bas yielded the largest crop in our experimental plots, but in
the Prince Albert district the yield of Ladoga has been in many instances quite
equal to Red Fife, and in some places the Ladoga has exceeded the Red Fife in
yield.

By Mr. McGregor:
Q. In Southern Manitoba, have they not complained that they have had con-

siderable trouble with rust in the Ladoga wheat ?-A. In Southern Manitoba I have
advised all the farmers not to grow Ladoga, as they can usually ripen Red Fife

DOMINION EXPERIMENTAL FARMS. 29

55 Victoria. A. 189--



55 Victoria. Appendix (No. 2.)

there. It is only in those districts where the necessity for an early variety bas
to be met that I have endeavoured to encourage the growing of at least a part of the
crop of Ladoga. I do not think it is wise for any farmer to experiment too exten-
sively with these new varieties. He ought to go slowly.

By Mr. Semple :
Q. Is it true that there bas been a very large quantity of smut in the North-

west wheat ?-A. There bas been a large quantity, but it bas appeared in Red Fife
as much as in any other variety. When I was in Virden last autumn I met two
gentlemen who had large crops of Red Fife that would have graded " No. 1 hard,"
and they told me that they were unable to sell their wheat at any price on account
of smut. They had not been believers in treating grain for smut; but they will
treat their seed in future. It bas been found that bluestone (sulphate of copper),
applied to the grain before it is sown, is a preventive of this evil.

By Mr. McGregor :
Q. Talking of thin-skinned oats, do you think it would be good to sow them in

the North-west, on account of frost?-A. That is a matter that must be settled by
experiment. I do not, however, think that the skin is sufficiently thin to make much
difference in that respect.

By Mr. Mc3Millan (Huron):
Q. With regard to barley that is apt to lodge in the Province of Ontario, doyou

think that the use of salt would affect it beneficially?-A. The use of salt would no
doubt stiffen the straw and help the crop. In this particular, our experiments have
not shown that decided difference on our land where salt bas been used which would
enable me to speak very positively on this point; but I know that the general
experience of farmers has been in favour of the use of salt, and I am prepared to look
upon our experiences as somewhat exceptional.

By -Mr. Cochrane:
Q. There is one thing I would like to ask you if you have observed, that is,

whether this two-rowed barley requires as much seed per acre as the six-rowed?-
A. A bushel and a half bas been sown in many instances, and the grain bas donc
remarkably well, but as a rule we have sown two bushels. It is heavier in thekernel
than the six-rowed, and hence there are not so many kernels in the bushel.

Q. Does it not stool more ?-A. Yes; in some places where the season is short
that is an objection to it, unless you sow very early and moderately thick. I think
it is best to use two bushels to the acre. Some of the English seedsmen recommend
a bushel and a half and a bushel and three pecks, but as a rule we sow two bushels.

By Mfr. McNeill:

Q. Did late sowing affect the crop of the six-rowed as much as the two rowed?
-A. It was influenced by late sowing much the same as the two-rowed.

By Mr. Hutclins:

Q. From what you know of the English market, has not the six-rowed corne
into fiavour there ?-A. It has, to some extent. I have mentioned that the six-rowed
bas been used in an experimental way for malting, and the results so far are said to
have been satisfactory ; but it is very difficult to get maltsters in gencral to try it.

Q. Which variety would you advise the farmers to sow, in view of that ?-A. It
is a very difficult thing to give advice in the matter of barley growing just now, and
I think that under present circunstances it is better perhaps for farmers to grow
some of each.

Q. I have been told by exporters that the six-rowed has brought more than the
two-rowed ?-A. I think the six-rowed bas given more satisfactory results to the
shippers, for the reason that they bought it for from eight to twelvo cents less per
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bushel than the two-rowed. Wherever the two-rowed has been bought carefully,
and kept from being mixed with inferior grades, the results have been satisfactory.
One reason why the six-rowed has done better than usual in the English market
this year is perhaps due to the prohibition of the shipment of barley from Russia.
That has made barley for feed a little higher in price, and most of the six-rowed
sent over from Canada bas been sold for feeding purposes and for distilling. If it
had to compete with low-priced Russian barley the buyers say they would not be
able to pay more than 35 cents per bushel for it here. I think the best way is to
give ail the facts to the farming community, and allow each mari to judge for him-
self. There are many other facts in connection with the woik on the experiiental
farms which Ishall be glad to place before you, should you think itdesirable to call
upon me again.

COMMITTEE RooM 46, HoUsE OF COMMONS,
TUESDAY, 12th APRIL, 1892.

The Select Standing Committee on Agriculture and Colonization met this day ut
Il a.m. Dr. Sproule, M.P., in the chair.

Mr. W31. SAUNDERS, Director of Experimental Farms, was recalled. le said:-
GENTLEEN,-When last I had the honour of appearing before you, hie time

was occupied mainly in the discussion of' the subjects of wleat, barley and oats.
There was one point which I lad been asked by a member of' the Committee to
speak on, but which there was not time then to refer to ; that was, with refèrence
to the efforts which are being made ut the experimental farms to produce new
varieties of grain by cross-fertilization.

EXPERIMENTS IN CROSS-FERTILIzATION OF CEREALS.

I have brought with me this morning threc varieties of wheat which have been
produced in this way, thinking that some of the members of the Conmittee would
like to examine them. One of these is a cross of the Ladoga with the Red Fife, thie
Ladoga being used as the female and the Red Fife the male. This cross bas produced
avery fine sample of wheat, and the variety has been named " Abundance." Starting
three years ago with the kernel, we have this year 32 lbs., weighing about 63 lbs. to
the bushel, of what appears to be pure hard wheat. This is an encouraging result,
for, as a rule, hard wheats degenerate in the climate of Ontario, and develop, more or
less, soft kernels.

I have another sample here, a beardless variety, a cross between the Ladoga
(female) and the White Fife (male). We have between 80 and 90 new varieties in
ail, but it will take 7 or 8 years before we shall be able to determine which are the
best, and to produce a supply of any of these wheats sufficient foir geeral distribution;
but it is astonishing how rapidly stock can be produced by starting from a single
kernel where the grain is taken good cure of. By ceounting half an ounce of tiis
new variety, "Abundance," and weighing the remainder, we find there are about
363,000 kernels as a result froi one kernel planted 3 years ago. When we have got
thisfar, we can by careful handling and thin sowing soon produce a very considerable
quantity, which, after being tested on the other experimental farms will, if of suf-
ficient promise, be distributed.

I have been asked to explain how this cross-fertilization is effected, and will
endeavour to do so. An ear of wheat is taken soon after it bas shot out from the
stem, and examined. The outer coating of chaff is torn off altogether and the inner
covering of chaff is pulled back, so as to expose the flower. Within this enclosure
there is a soft and very delicately fringed organ, known as the pistil, the female
organ of the flower, and surrounding this are three thread-like stamens, each
crowned with an anther or smali sac containing the fertihizing pollen. Where a
cross is desired these stamens with their anthers are removed before the pollen is
Inatured, and the pollen brought from mat ured flowers of the variety which is to
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serve as the male and applied to the pistil, after which the part operated on is
wrapped -around with tissue paper. If a kernel resu lts from this operation you
have a cross, and the plant grown from that kernel will usually inherit more or less
of the peculiarities and qualities of both parents. To be suceessful in such work
requires delicate manipulation and some knowledge of the organs of the flower.

By Mr. Roome:
Q. Can you make a cross between a bearded and a beardless wheat ?-A. In

oie of the samples I have shown to the Committee the female was strongly bearded
and the male beardless, and the progeny is not bearded, showing the influence of the
male in that particular. In regard to this question of beards, cross-bred varieties
are very liable to sprout, and some kernels from beardless heads will sometimes pro-
duce bearded offspring; hence, you may have a variety beavily bearded this year,
and frorm the seed of those bearded heads you will piobably have a plant or two
come up the next season beardless. It is necessary to select these sprouts from
year to year for two or three years, and keep them separate, and after a time these
several types will become fixed. When a cross is obtained in this way it creates so
great a disturhance in the regular course of nature that the plant does not seem to
be able to accommodate itself to the changed conditions for some time.

By Mr. Mc7eill:
Q. Is there any difference in the time of ripening in these crosses that you

have referred to ?-A. That is a point not easy to determine the first year, while
the plants are being grown simply a foot apart. As a rule, there is not so marked
a difference in date of ripening under these conditions as there is in field culture,
where the plants have not the same opportunity for stooling; but we have noticed a
difference of three or four days in the timo of ripening in some of these new sorts.
It is expected that this relative earliness will be more marked in field culture.

SELECT VARIETIES OF PEASE.

The subject of pease is one which I have not yet referred to. It is of consider-
able importance to the farming community, and we bave been endeavouring to
influence this crop favourably, by distributing among farmers, for seed, sucb varieties
as are likely to be useful and prolifie. The price obtained from the sale of the
larger varieties of pense is considerably more than that resulting from the sale of
the smaller sorts. When speking with some of the large buyers in Toronto a few
weeks ago, I found that there was a difference of from 21 to 24 cents per bushel
between the value of the small pease and the large ones; the large sized sorts com-
manded that much more. On inquiring the reason for this, I was told that there
was a considerable demand at a high price for the large pease for foreign shipment.
In experimenting at the Central Farim this year, the Black Marrowfat, one of the
large varieties, gave 39 bushels 21 lbs. per acre. The Mummy pea, another large
sort, although not commanding quite as high a price by five or six cents as the
iMarrowfats, has yielded 39 bushels 13 lbs. These two varieties are now being
distributed in limited quantities in those parts of the Dominion where large pease
have not hitherto been much grown, and it is hoped that by this distribution, and
by giving information to the farmers on this subject, to increase the relative
proportion of these large pease, so that the returns for this crop may be larger.
The mummy pea is a very promising variety for this country; it bas succeeded
very well over the greater part of the Dominion and produces large crops, and if
an increase of 20 cents a bushel, or even 15, on a crop of that sort, can be got by
introducing the larger sorts, it is a matter of very great importance to the farmers

By ir. Roome :
Q. Can pease be modified in the same way as wheat, by crossing the varieties ?

-A. Yes; but we have done very little in the cross-fertilizing of pease; that branch of
work is carried on quite extensively by seed growers and experts interested in mar-
ket gardening. Most of the new sorts are produced in that way.
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SUGAR BEET CULTURE FOR STOCK FEEDING.

. The question of the cultivation of sugar beets in the Dominion of Canada is one
which has awakened a considerable degree of interest, and I desire to submit to the
Comnittee the results obtained on the Experimuental Farm with ten varieties of these
roots which were tested last year. The highest yield was 39 tons and 1,640 lbs., and
the lowest 18 tons and 80 lbs., showing that sugar beet-roots can he grown to pi o-
duce large crops in this country. The analyses which have been nadeof them show
that they contain a larger proportion of nutritious matter thani any other sort of
roots grown for stock ; and apart from the question of making sugar froin t hem, they
promise to be a valuable crtop for the fariner, and one which might be increased to
advantage in those localities where the soil and climate are fivourable te large
returns.

By Mr. MeNeill:

Q. Would you expect that they would in any district yield such heavy crops as
do the mangolds or Swedes ?-A. I should not expect that they would often equal the
mangolds and Swedes in vield. I might say that in getting the large crops I have
named the sugar beets have been grown in rows 18 inches wide, witl t he beets froni
4 to 6 inches apart in the rows. Such crops as I have referred Io could not be grown
by cultivating these roots in the ordinary way 2- feet apart ; and, in comîparing the
yield of those with other roots, this fact should be borne in nind.

TEST CULTURE OF VARIETIES OF MANGOLDS.

Experiments with mangolds have also been continued. A numnber of varicties
have been tested, and the particulars of these tests will appear in the annual report
which is now in the press. The heaviest yield of these roots last year was 32 tons
20 lbs. less than the heaviest yield of the sugar beets, and the lightest rrop has
weighed 20 tons 392 lbs. per acre. Many varieties of carrots have also beei te.ted
in a similar wav. The heaviest yield in the carrots was obtained from the Guerande
or Oxheart, and I think that this elass of carrot, with the root short and thick, is
likely to produce better results generally than some of the larger and longer sorts.
These and the Short White have given us the best returns. Carrots of the Giuerande
type will bear close growing better than any ofthe old-fashioned sorts, and if crowded
it does not stunt their grovth ; they simply crowd each other more or less out of the
rows, forming a mass of closly-packed roots.

It seeins that the question of variety in roots, judging from our experienice, is a
matter of very great importance. We have found sone of the old varieties, such as
the Long Red and the selected Alteringham, both of which are largely grown), flàl far
below some of the other varieties I have named in weight of crop. The Long Orange
Belgian gave 14 tons 1626 lbs., not quite half as large a crop as that given by the
Guerande.

By Mr. Cochrane:

Q. Do you find the quality to vary mucl in these varieties ?-A. From analyses
made of several of the leading sorts, there seemns to be very little difference in their
feediig value. They contain a little more nutriment than naigoIds or turnips, but
not so much more as one would have expected.

By Mr. McNeill :
Q. Have you experimented to see the effect of a little extra cultivation on these

different classes of roots, because my experience is that with more cultivation you
get a larger yield ?-A. The cultivation these roots have had has been good. They
have been kept clean, with the Planet Junior- Cultivator where the rows were
narrow, and, where they were 2 feet 6 inches wide, by borse cultivation, frequently
the land being stirred in this way during the summer-probably every two or three
weeks during the early part of their growth.
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Q. I think it would be worth while experimenting to see what the effect of
cultivating once a week would be. I saw a lot of roots prepared for the Colonial
Indian Exhibition, and there was a considerable difference between those which had
been cultivated most frequently and the others ?-A. What we have aimed to do is
to carry on such experiments as farmers can irnitate. The cultivating of roots once
a week, while it would no doubt be followed by good resuilts, would, I fear, entail too
much expense for labour. The treatment of the land is given in our report in con-
nection with the history of each.

CULTURE Of CARROTS.

By Mr. O'Brien :
Q. What was the yield of the White Belgian carrot ?-A. The yield of the

White Belgian was 22 tons and 1,320 pounds in one instance and 27 tons 1.440 pounds
in another.

By Mr. Tyrwhitt
Q. How did the Vosges compare with the others ?-A. The Improved Short

White, one of the Vosges type, gave this year 26 tons and 506 pounds, which was less
than the Guerande. Heretofore the Improved Short White bas stood at the head of
the list. The White Vosges bas given from 19 tons 573 lbs. to 21 tons 368 lbs.
Taking the average of the past three seasons, the Improved Short White bas given
the heavest crops.

YIELDS FROM VARTETIES IN POTATO CULTURE.

With reference to potatoes, of which 111 named varieties have been tested, we
have during the past season grown them in the same manner as in previous years-
that is, side by side, in rows 2î feet apart. The treatment of the land was in all cases
the same, and the details of its treatment will be given in the annual report. The
largest yield was 534 bushels and 22 pounds to the acre. That was given by the
Daisy, one of the newly-introduced varieties. The State of Maine, Charles Downing,
Frame Early, Delaware, and Lee's Favourite, gave yields varying from 450 to 534
bushels to the acre. I do not wish to burden the Committee with a long list of
names, but if there is any particular variety concerning which further information
is desired I shall be happy to give it.

By Mr. McNeill:

Q. Is there any difference in the quality of the severai varieties you have men-
tioned?-A. Those I have given are all of first quality. As a rule, we have found
that the most productive varieties are usually of good quality.

By Mr. Semple :
Q. What was the yield of such old varieties as the Beauty of Hebron and the

Early Rose? How did they compare with the new varieties ?-A. The Beauty of
Hebron gave 347 bushels and 48 pounds to the acre, and the Early Rose gave 315
bushels and 44 pounds; whereas the yield of the Daisy was 534 bushels 22 lbs.

By -Mr. Roome :
Q. Is the Daisy as good for table use as the Beauty of Hebron?-A. I think it is

quite as good.

By Mr. Dyer:
Q. What was the variety of beet from which you obtained the largest yield ?-

A. It was the Klein Wanzleben, which is also a rich sugar beet as to quality. The
next in order to that was the Bulteau Desprez, a German variety. A small quan-
tity of the seed of each of these better sorts is being imported, and we shall be able
to send samples to quite a number of different points. If any member of this Corn-
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mittee would like to have samples sent to two orthree farmers in their constitueneies
if they will kindly give me the names I shall be glad to send them, so that they may
be tested; and if they are not found profitable for sugar-inakin, they will, I am
persuaded, be found valuable for stock-feeding.

By Mr. Fairbairn:

Q. Have you any of these Daisy potatoes for distribution or sale ?-A. We have
none for sale. I think our plot was 172 feet long and 2 or 3 rows wide; but we
shall be glad to supply samples as fàr as the stock will permit. There are probably
300 to 400 pounds in all.

By Mr. Roone:

Q. Has that variety not been in use in western Ontario for the last two or three
years ?-A. I think last year was the first season that they were advertised; they
can now be had from the seedsmen.

By 11r. MIfarshall:

Q. I think Mr. Pearce, of London, lias them.-A. It was Mr. Pearce who supplied
us with them last year.

By Mr. Seiple:

Q. Did the rot affect the potatoes last year ?-A. In the table which bas been
prepared for the report, information has been given as to the size of the plot, the
date of sowing, the date of harveting, the yield per acre, and the weight of diseased
tubers in each plot. Rot has been present at the Farm in quite a large numîber of
these varieties, but it bas not been specially destructive.

By Mr. MJcMillan (Huron) :

Q. In growing potatoes, how do you manipulate the seed ?-A. We usually eut
the potatoes, and aim to have an average of two or three eyes in each piece. In
some experiments tried two or three years ago in growing potatoes froin single
eyes, two eyes and three eyes, and whole potatoes, the best results were obtained
where the potato was eut with two or three eyes. If you plant a whole potato
there are u>-ually too many stalks to give good results, and unless these are eut
away they crowd each other, and the tubers are gencrally inferior in size and weight
of crop. Where there are only two or three eyes, which give a corresponding
number of stalks, the potatoes are usually larger and better fromn such plants.

By Mr. Watson :

Q. Do you sprout seed for early " raising " ?-A. We have not yet tried that.
We have tried planting potato peelings, and have had fair crops. We have also cut
the sprouting eyes out and planted them in the ground. These do iiot always grow,
but when they have grown the ciop has been very fair, but not so good as when
pieces of the potato with two or three eyes have been u sed.

Q. The crop would depend much on the thickness of the peeling ?-A. No;
not altogether. I have been surprised ut the yield sonietimes obtained even when
the peeling was thin.

By Mr. Mcifillan (Huron):

Q. Do you pay any attention to the time of day you plant in hot, dry weather ?
-A. No; I do not think we have. We have tried the experiment of lcaving potatoes
exposed in the drills for ten or twelve hours on a hot day before covering them,
and that treatment did not produce any marked difference in the crop, but it was
rather less than where they were covered up promptly.
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By Mr. zlfcNeill:

Q. Do you find it is important to have good-sized seed ?-A. We have found
that a medium-sized potato is better for seed than a very large one or a very small
one. The best average resuilts have been obtained fromi eut potatoes, with two or
three eves in each piece.

Q. In selecting seed, do you select small or large potatoes ?-A. If you cut
your seed from small potatoes, the potatoes will usually be smaller than if eut from
large potatoes. I thinl that is one reason wby potatoes have deteriorated in many
districts. The farmers have usually eut up their small potatoes for seed. I have
observed that in Prince Edward Island, where the medium-sized potatoes are the
marketable ones and the large ones are kept for seed, for the reason that they are
not so saleable, that the potatoes appear to hold out and mantain their fertility
much longer than in any other part of the Dominion. I do not know of any other
way of accounting for it, than that practice of selecting the larger potatoes
for seed.

FOREST TREE DISTRIBUTION AND CULTURE.

With your permission, Mr. Chairman and gentlemen, I shall now ask vour
attention for a few moments to the subject of forest tree distribution, which we have
been carrying on in connection with our work in the North-west. As most of you
are aware, there is a great longing on the part of settlers in those districts to have
something in the way of a tree or a shrub growing about their homes, and when, on
instruction of the Minister of Agriculture, it was announced three years ago that a
limited distribution of for-est trees would be made in Manitoba and the North-west
Territories, and that applicants would be supplied in the order in which they applied,
i was quite surprised to receive within four or five weeks 2,500 applications from
settlers ail over that country. Provision had been made that season for sending out
one thousand packages, thinking that would be ample for all the demand lhkely to
arrive ; -and we were obliged to disappoint more than one-half of the applicants, for
the reason that our stock was not sufficient.

Last year we sent out 1,983 packages of for-est trees, supplying ail those who
had been disappointed the year before, and about 200 packages of forest trees mixed
with some small fruits, which it was thought desirable to test in different districts to
ascertain their hardiness. Thus, 2,183 packages were distributed to that number of
settlers in different parts of the North-west.

By Mr. McMillan (Huron) :

Q. Were they ail sent from the Central Farm ?-A. Yes; but there was some
additional distribution from the Brandon and Indian Head farms. The staff at the
other farms is not sufficient to permit of keeping the same accurate records as we do
here, and I have not the returns yet of the number of packages they have sent out.
i think there were about two hundred packages sent out from Brandon and nearly
as many from Indian Head.

Q. Is there any difference between the growth of trees raised in the North-west
and those sent from Ontario and planted ?-A. If the seed from which the trees are
raised has been grown in Manitoba or the North-west the trees will be very much
hardier than if grown from seed collected in the north-western States or in Ontario
or Quebec. There are very few European trees which will succeed unless they have
shelter to protect them from the winds and storms.

TREE SEEDING.

A large distribution of tree seeds has also been made from the Central Farm.
For several years past we had used our best endeavour to obtain tree seeds from the
valleys in the North-west, with the view of distributing them over those districts
where there were no 1rees growing naturally. A year ago last summer, in travel-
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lii through the country, I found tree seeds verv abundant everywhere, and through
the energetie action of our superintendents at Indian Head and Brandon we suc-
ceeded in collecting about three tons of tree seeds, and these have been distributed
among settlers all over the North-west country. Some 4,053 packages were sent
out from the Central Experimental Farm, and almost every farmer who has received
those seeds has now a nice plantation of young trees in beds or along the margins
of their garden plots or about their houses.

These will soon be large enough to be transplanted to form shelter belts on the
fnarms and ornamental plantations around the houses.

By -Mr. Watson :
Q. What were the varieties ?-A. These tree seeds were chiefly Manitoba

maple, green ash and oak. That was a very good year for oak seeds, but Manitoba
maple formed the largest part of the distribution.

By Mr. -McGregor:

Q. Poplars are largely used for shelter?-A. Yes, native poplars are used to
some extent, but they do not forn a very desirable shelter. This year we have dis-
tributed cuttings of some of the Russian po)lars which have been grown at the
Central Farm.

By Mr. Watson:

Q. Are they better than the white I)oplatr?-A. Yes, they nake stouter and
more thrifty-growing trees, with larger foliage than the native poplars, and the wood
is of better quality. We are preparing to send out one thousand bundles of these this
spring to people who bave applied for them. In the course of five or six years
these new plantations oftrees will begin to produce seed, and in a few years we nay
expect to sec the plains become dotted all over with plantations, as a result of the
efforts now being made.

WoRK ON TIE BRANCH EXPERIMENTAL FARMS.

The work at the Nappan Farm, in Nova Scotia, is progressing very satisfactorily.
Two or three diffèrent breeds of dairy cattle have been under test there, to ascertain
their value as milk-producers, and also to furnish service in the district for the
farmers who need it, so that their grade cows nay be improved by crossing with
the pure-bred animals. A number of instructive tests have also been carried on
there witb oats and barley. The crop of oats during the past season has been quite
phenomenal at this experimental farm. Many of the varieties yielded over 100
bushels to the acre, showing that the season there has been very favourable. The
results which are being published in connection with the Superintendent's report
will, I arn sure, be read with much interest by all those who are engaged iii farning
occupations in that province.

At the Experimental Farm in Brandon a large number of tests have again beein
Made with cereals. All the newvarieties have been tried by varying the quantity of
seed per acre, and the fluctuations and variations in the crops as between summer
fallowing and spring and fall ploughing have been carefully noted. In faet, all
classes of experiments that were likely to interest the farmers there, in regard to
the best methods of preparing the ground and the best methods of sowing, have been
practised on different plots, and the results recorded in the report which is shortly
to appear.

By Mr. Watson:

Q. Which do you find is the best, the press drill or the broadcast seeder ?-A.
I am afraid that I cannot answer that question with any certainty. Mr. Bedford's
report will shortly be out, and that will give the information. Under my instructions,
Mr. Bedford has recently given all these particulars to the leading agricultural
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papers in the North-west. They are already out, so that the farmers may have all
the information which it is important they should have before the time for seeding
arrives.

One of the lines of work carried on at both of the North-west farms has been
the growing of mixed varieties of grain and cutting them green for hay. The
subject of winter feed for stock was one that promised a few years ago to be very
difficult to solve. In the early days of the settlement of the country there was any
quantity of native hay to be had for the cattle, and farmers could go out to the un-
occupied lands and eut the hay and dry it for the winter. But as the settlement
became more dense, and more land was taken up, and the number of cattle increased,
it was found to become more difficult every year to obtain winter feed for stock,
and some farmers have had to haul their hay 30 or 40 miles to get the feed
necessary to tide them over the winter. By cutting oats and tares green at
Brandon, five tons of eured hay were obtained, and it was found to be quite as
nutritious as any meadow hay, and thus a practical solution of the difficulty of
winter feed bas been obtained. Other mixtures have been tried, of different pro-
portions of oats, barley, pease, tares, wheat and rye, with much success.

By MUr. McMillan ( Huron) :
Q. Was the land newly broken on which you grew these oats and tares ?-A.

Most of the experiments made at Brandon were on land newly broken, but at
Indian Head the land bas been broken for some years. This mixedgrain can be sown
after the ordinary seeding is over; the mixture cau be eut before the harvest begins,
and the land so treated is cleaned from volunteer grain as thoroughly as if it were
summer fallowed.

Q. Is there not a danger in sowing tares that they will get into the grain ?-A.
No. because they are eut green-before any of the seed ripens.

By Mr. Semple :
Q. Have you tried Hungarian grass ?-A. Yes, but it is not so hardy, and does

not produce to the same extent as these mixtures.

By Mr. -McNeill :
Q. In what proportion are the oats and tares mixed ?-A. Generally speaking,

about three bushels are sown to the acre, mixed about half and half, or two of oats
to one of tares. The report will give all the particulars. It was cut when the oats
were coming into milk, and about the time when the first green pods were formed
on the tares.

By Mr. Armstrong:
Q. Do you consider such grain as that is the best that can be sown for produe-

ing nourishment ?-A. As a ru le, it may 'be stated that all such plants when the
seed reaches the milk stage are in the most suitable condition to serve as food for
animals. By that time they have taken from the soil and air nearly all the con-
stituents that they need for building up their structure, and the nutriment is very
evenly distributed. After that period is reached, the process of ripening is mainly
a transfer of the nutritious stores laid up in the leaves and stalks to the maturing
grain. In curing any material for hay, it will be found that the nutritious matter
of the plant is more evenly distributed if eut when the grain is green than if the
fodder is left to a later period.

CUTTING TIMOTHY HAY.

By Mr. Mc.Neill :

Q. Should timothy be eut while in blossom, or after the seed is formed ?-A. I
think the best time to eut timothy is as soon as possible after the first blossoming
period is over.
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Q. Does the seed then begin to form ?-A. The seed is beginning to form then.
The heads of timothy begin to blossom at the top, and gradually form flowers down
the stem towards the other end. It is this method of gradual flowering down the
stalk or head of the grass that makes people think there is a tirst and second blos-
soming period. The blossoms themselves only, endure a few hours, wlien they are
blown away and succeeded by others lower down.

sMUT IN WHEAT-REMEDY FOR.

I desire to say a few words in regard to the question of smut, which is a very
important one at the present time in the North-west, and this disease is extending
also to some parts of the eastern provinces. We have suffered fron this cause in
some varieties at the Experinental Farm this year. The bunt sinut, which is so
injurious, causes the kernel to swelil and turn black, but it romains on the head. and
it goes with the other grain into the threshing machines. There the smutty heads
are broken and the smut is distributed through the grain, giving it an unpleasant
odour, and when smut is thus present the flour obtained from the wheat is so much
injured that millers do not like to buy smutty wheat at any price.

By Mr. lcfillan (Huron) :
Q. Is it the same variety of smut as affects the oats that enters wheat ?-A. It

is claimed by botanists that the varieties are different, although they act much alike.
Mr. McKay, our Superintendent at Indian Head, has carried on some experiments,
which show in a very striking manner the importance of treating smutty seed with
bluestone in order to destroy the smut germs. He selected some very smutty grain
for sowing and used part of it without treatment. The crop gave fully 50 per cent
of smutty heads ; that is to say, one half of the heads of the crop were sinutty.
When the grain was treated with a solution of bluestone in the proportion of 1 lb.
of bluestone to 10 bushels of grain the proportion of smut was reduced to 15 per
cent. A stronger solution applied in the proportion of' lb. of bluestone to 5 bushels
of grain reduced the smut to 1 per cent. These several plots were all grown side by
side on similar soil, and the results which have been published in the North-west
papers have been much commented on, The subject of treating grain is also impor-
tant for districts east, because if we get smut very had in the eastern provinces
it will need similar care and treatment of the seed to subdue it.

By Mlr. Watson ;
Q. Is there not a danger of killing the grain by applying a strong solution ?-

A. There is some danger of lessening its vitality and germinating power. We find
it reduces it sometimes 10 or 12 per cent if very strong solutions are used.

Q. What quantity should be applied ?-A. Oidinarily 1 lb. of bluestone dis-
solved in a pail of water would sprinkle 10 bushels of grain. There are farmers
using it thus, and I think that quantity and strength would be sufficient.

By Mr. McGregor:
Q. Would you ever sprinkle it?-A. The common method in the North-west is

to spread the grain in a waggon-box or on a barn floor, and dissolve a pound of sul-
phate of copper or bluestone in a pail of water, and sprinkle the grain, and turn
it over with a shovel until it is thoroughly mixed, when every kernel gets moistened;
if allowed to stand over until the next day, it becomes dry enough for sowing.

By Mr. Fairbairn:
Q. Did you ever try drying the seed with lime ?-A. Yes, adding air-slacked

lime will dry it very much quicker, and this is practised by a good many people,
but it is a little more troublesome to work.

By Mr. Cochrane:
Q. Did you ever test any mixed with lime in that way ?-A. Yes, and the results

were published in Bulletin No. 3 of the Central Experimental Farir.
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By Mr. McGregor:
Q. Have you made any tests with salt ?-A. Yes, we have made tests with salt,

also with hot water last year, and we came to the conclusion that on the whole
there was nothing so cheap or so easily handled as bluestone.

By Mr. MeMillan (Huron) :
Q. Have you tried coal oil ?-A. No, we have not tried coal oil.
Q. I have seen smut arrested where coal oil was tried ?-A. It does not appear

that there is much to be gained byfurther experiments, when you have a substance so
cheap and so good for this disease as bluestone is. It does not cost the farmer more
than from half a cent to a cent a bushel. and he cannot very well get anything
that would be cheuper than that.

WORK ON THE AGASSIZ BRANCH FARM.

Gratifying progress has also been made at the Experimental Farm at Agassiz,
B.C. There, many varieties of fall wheat have been tested with gocd results, and
the subject has awakened very considerable interest anongst the farmers. Pease
have also been grown with astonishing results. The yields which have been care-
fully verified have been as follows: the Mummy pea has given 128 bushels 51 ibs.
per acre, and the Prince Albert 115 bushels 25 lbs.

By Mr. Watson:
Q. From how many acres ?-A. These were not grown in large plots, but I was

informed by farmers living in British Columbia that they have obtained equally
good results, and that when the season is favourable such crops are not uncommon.

One of the most important branches of work being carried on at Agassiz at
p resent is the planting of fruits of all sorts. The question of fruit-growing in
British Columbia promises to assume very large propo>rtions in the near future,
and it is intended to make the experimental farm there a testing ground for
the province, so that settlers who desire information as to the best varieties to
plant may obtain it for the asking. A large number of varieties have already been
planted there, including apples, pears, plums, cherries, peaches, apricots, nectarines,
quinces, figs, grapes, sorme new Japanese fruits and, many nut-bearing trees, such as
almonds, English walnuts, filberts, peccans, &c. Ail these seem to do well in that
climate, and it is expected that in a few years the practical results obtained at that
farm will prove a stimulus to fruit-growing in a very important degree.

By a Member :
Q. How would the English walnut succeed in Ontario ?-A. The English walnut

does not usually succeed in this province, except in the Niagara peninsula, and on
the Lake Erie shore towards Amherstburg. I have tried to grow thein at London
for several years in succession, but without success.

CULTURE OF BEETS FOR PRODUCTION OF SUGAR.

By the Chairman :
Q. About the sugar beet : I do not think you gave us any information as to the

value per ton. 1 think you told us that the best variety yielded a certain number of
tons per acre. Have you any information as to the value per ton ?-A. For feeding
)urposes ?

Q. No; for sugar purposes ?-A. With regard to the question of making sugar
from the beet, a report bas recently been published on this subject, to which I would
refer the members of this Committee.

By fr. Cochrane :
Q. I understood that you cultivated these beets for sugar ?-A. They are being

cultivated in some localities for that purpose, but we have grown tbem as food for
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stock. There is more sugar proportionately in a snall beet than in a large one, and
they are cultivated closely, in rows about 16 or 18 inehes apart, with a view to
limiting their size.

By Mr. Roome:
Q. Would it not be better for feeding purposes if they were grown further apart?

-A. i think it would. When grown so closely they must be cultivated by hand, which
is an expensive method, and 1 think it would be better for the farmer to grow them
so that he could use the horse cultivator. The nutritive effect of feeding roots is a
difficult subject to offer an opinion on, but that they aie very healthful there can be
no doubt. Professor Robertson will be able to give you the particulars of soine tests
which he bas been carrying on with sugar beets as against mangolds and carrots, as
to the effect on the quality and quantity of milk and the quantity of butter fat pro-
duced in the milk. H1e has only been able to continue the test for about a month,
and the difference in quality does not seem to amount to much, notwithstanding that
the sugar beet contains a much larger proportion of nutritive materia. There is
another aspect to this question of feeding roots which must not bc overiooked, that is,
that such a succulent food does a great deal more to help the animal economy thai
you might expect from the amount of nutritive matter which it contains. These
juicy roots help the animals to digest their food, so that the secondaryeflfect is more
marked than the analysis would warrant one in expecting. This is a conplex sub-
ject, and it is better not to have very pronounced opinions until we have had the
opportunity of trying these experiments over- and over again. The chemical analysis,
however, shows that the sugar beet has nearly double the amount of nutriment in
it that the mangel, the carrot or the turnip bas.

Q. Do you attribute that to the amount of sugar available ?-A. Yes; it is Ihe
sugar developed in it that forms the chief nutritive clement.

By Mr. MZcGregor:
Q. Would these sugar beets do well in the western peninsula ?-A. Yes. The

Chemist of the Experimental Farms has analysed about 50 samples from western
Ontario, and the average proportion of'sugar is about the same as those grown in
Quebec or in the neighbourbood of Ottawa.

By Mr. Featherston :
Q. Have you had an analysis of turnips and mangels, as to the amounit of sugar

they contain ?--A. We have had analyses made for the purpose of determining the
amount of nutritive matter, but the sugar bas not been specially separated. The
quantity of sugar is relatively small.

Q. Is there not more sugar in the turnip than in the mange ?-A. I cannot say
as to that.

POTATO ROT-FERTILIZERS AND SOILS.

By the Chairman :
Q. You spoke of potatoes, and I understood you to say you had used other than

ordinary manure. You found some rot. Did you take notice vhether ihere was
more rot in one manure than another ?-A. The treatment of the land in which the
potatoes were grown was uniform throughout, in order that a eomparison of results
as to crop might be fairly made. The soil was a sandy loam, and it was manured in
1888, and dressed with a coating of unbleaehed ashes in 1889 to the extent of 150
bushels per acre, and in 1890 it received about 400 lbs. to the acre of Royal Canadian
Fertilizer. It had no manure last year. We have taken a crop off each year.

Q. What is the composition of that Royal Canadian Fertîiizer ?-A. It is com-
posed of superphosphate of lime, with a certain proportion of nitrate of soda and
muriate of potash. I cannot give you the exact proportion of these constituents,
but they are mixed in the proportions supposed to bc needed to supply the wants of
growing plants.
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By Mr. Roome:

Q. What is the rot in potatoes caused by ?-A. By a fungus, which attacks the
green stalks about the time they have reached their full size. The fungus spores
get into the sap of the plants through the stalk, whence they descend into the tubers
and develop there. By spraying the potato vines with a 3 per cent solution of
sulphate of copper mixed with the same quantity of lime, about the middle of June,
just when the vines have reached about a foot in height, it bas been found in Europe
that the rot may be almost entirely prevented. We expect to experiment with this
material during the coming season.

By the Chairman;

Q. Do you think the kind of manure used bas anything to do with the rot ?-A.
I think not.

Q. It was found by some of those who used the superphosphates that there had
been little or no rot; while not far from the same place a good deal of rot was
found ?-A. I do not sec that the nature of the manure could have anything to do
with it.

MR. SANIBORN.-I used the Capelton manurelastyear, and tberewasjustasmuch
rot as before.

Having read the foregoing transcripts of my evidence of lst and 12th April. I
find them correct.

WM. SAUNDERS,
J)irector Dom inion Experimental Farms.

COMMITTEE RooM 46, HOUSE OF CoMMoNS,
WEDNESDAY, 13th April, 1892.

The Committee on Agriculture and Colonization met at 10 o'clock, Dr. Sproule,
M.P., in the chair.

The CHAIRMAN : Mr. Fletcher, the Entomologist and Botanist of the Expeii-
mental Farms, is with us this morning. I think we had better continue the course
we have hitherto followed, and allow Mr. Fletcher to deliver his address, and after-
wards any hon. member can ask any question he may desire.

Mr. FLETCHER: Mr. Chairman and Grentlemen,-I have now had the pleasure and
honour of appearing before this Committee on several occasions, but there are some
members of the Committee who may not be familiar with the work that I am
entrusted with at the Experimental Farm. It is the study of insects and plants.
The importance of these different branches of work is not yet thoroughly appreciated
by farmers, but I find that they only require to be brought to their notice to con-
vince them of their value. The different methods of publication in reports and
bulletins from the Experimental Farm give us opportunities of bringing before the
public such parts of the work as have been completed, and also of making suggestions
which may be of use to agrioulturists throughout the country.

ECONOMIC VALUE AND PROGRESS OF ENTOMOLOGICAL SCIENCE.

The newspaper press bas also very materially assisted in this work by giving
publicity to many minor experiments on matters which required immediate attention
and upon which it is not advisable or possible to publish official documents. My
own thanks are particularly due to the agricultural press, especially to the Farmer's
Advocate, of London, the Nor'- West Farmer, our own local papers here, the Weekly
Mail, of Toronto, and the Prince Edward Island Farmer. 1 mention these as papers
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which have been of use to me in my department, not by comparison with any other
papers at all. They have applied for information concerning injurious inseets,
fungous diseases, or weeds, and have made it public when it vas furnlished thei.
In the North-west also there are some newspapers which have on different occasions
made use of the department as a source of useful knowledge and have published the
information so obtained for the good of the farmers in their circulation. These
inquiries have been for the most part concerning insects, and, as I explained last
year, I consider the work of entomology in which I am engaged is second to none in
importance, to all branches of agriculture.

The study of economic entomology -that is, that branch of the science which
deals particularly with the discovery of remedies for injuries caused by insects--
has been developed during the last decade phenonenally. It nay almost he said
to have during that time become a new study. That its value is now generally
recognized by farmners is apparent from the fact that last year over 2,000 letters were
written from niy branch to farmers throughout the country who had applied for
information. This recognition of the value of these studies I believe to be (le to
the fact that the information given bas been found useful.

I am, therefore, particularly pleased to have the opportunity of again appearing
before this Committee, composed of members of Parliament coming from different
parts of the Dominion, so that, if possible, I may gain their confidence and sympathy,
and convince then that the work is of value. They will then, should an outbreak
of injurions insects or fungous disease occur, be enabled to give their constituents
advice to apply for any information they may require at the Central Expeiimental
Farm, or at a similar institution where these studies are being carried on. It veiy
frequently happens that large percentages of any given crop are destroyed by
fungous diseases or insect enemies, and frequently, instead of seeking help, farmers
give up in despair, as they do very often in the case of thistles. or "quack grass.
" There is no use in trying to get it ont," they say, " it simply cannot be donc."
This is not at all the case, and it is to-day just as absurd as to say that insect enemies
cannot be treated. There is not one of the moreimportantfungousor inseut enemies,
concerning which useful advice cannot be given, which will at any rate give the appli-
cant means to mitigate or reduce very materially the amount of injury that is being
done; this being the case, it is indeed most valuable advice to the farmners oftany
district to tell them where they can get this useful information, and induce thern to
apply for it. The work carried on at the Experimental Farm in these two branches
is, I believe, so important, that it is worth while any member remembering this fact,
and bringing it before bis constituents whenever the opportunity occurs.

I shall, this morning, Mr. Chairman, in the time at my disposal, lay before you
a few facts concerning the lines of work that have been carriod on duriing the past
year, and also, perhaps, shall allude to some of the experiments which I hope to
carry out during the coming season.

RELIABLE REMEDIES AGAINST INSECT PESTS.

I spoke of the great advance that had taken place in the study of economic
entomology during the last five or ten years. This advance is due to the increased
number of workers engaged in the study, but particularly to two discoveries of new
remedies and the best way to apply them for different kinds of insects. I will
allude to one or two of these discoveries. Amongst the most important of them is
the spraying with arsenites, that is, with chemical compounds containing arsenic
such as Paris green for foliage-eating insects, and kerosene emusion for such
insects as live by suction. This latter is an emulsion made of soap-suds and coal oil.
Pure coal oil or keros.ne is injurious to vegetation: therefore, before it can be
sprayed on vegetation it must be diluted ; but coal oil, being so like an oil in
nature, will not mix with water. Soap-suds, however, will mix with the coal oil
and also with water; therefore, this emulsion, when diluted, can be used upon
vegetation without doing the same injury that pure kerosene would. This is a very
valuable discovery for many forms, as the scale insects, which could not be injured
by the usual methods, can now be easily destroyed.
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Another remedy for these insects, which we have not tried in Canada so far, but
which is very successfully used in California, is known as the " gas " treatment. This
is a method by which the tree to be treated is enclosed in a tent and then the whole
tree is subjected to the fumes of hydrocyanic acid. There is no doubt that, but for
the discovery of those methods of treating scale insects and the insectides. kerosene
emulsion, gas, rosin, etc., the cultivation of all citrus fruits, such as oranges and
lemons, would to-day be quite impossible, both in Florida and California.

PROPER METHODS FOR APPLICATION OF REMEDIES.

Another discovery of great importance in this study was the invention of a
proper nozzle. There is, perhaps, nothing that leads so much to failure in the treat-
ment of injurious insects as improper nozzles, and the improper use of the name
Cyclone Nozzle. The latter is a small instrument invented at Washington under the
direction of the United States Entomologist, and bas the special feature that the
fluid is forced into it in such a manner that it strikes the opposite side with force,
and, being driven through a very small central orifice, it does absolutely break up
into a spray. There are several nozzles in the market, but, unlike the Cyclone Nozzle,
many of them bave not the effect of reducing the liquid into perfect spray. The
necessity of having the liquid thus finely divided is, that not only is less injury
donc to vegetation by a corrosive poison, as it is spread in smaller particles over the
plants, but a small quantity is spread over a much larger area, and there is, there-
fore, a very great reduction in the cost of the materials used. Very frequently
much more of a poisonous substance than is necessary for the work to be donc is
placed upon the plants treated. The very minutest particle is all that is necessary,
and the spray has to be a very fine mist, just sufficient to destroy the insects, but not
enough to hurt the plants. Many of the substances used are corrosive and injurious
to any Dlant to which they are applied, unless they are carefully handled. Paris
green is a inaterial of this nature. If it is too strong, it burns the plant upon which
it is used. It is, therefore, necessary to apply it in a definite mariner and of the
proper strength, which must be ascertained by experiment for each kind of plant; and,
therefore, in giving instructions, it is necessary to give these in a definite manner
too. Nothing, perhaps, has donc more harm in the treatment of cultivated crops for
injurious insects than the "rule ofthumb" measure, so often recommended, "a spoon-
fuil." Everybody knows that spoons vary in size. There are table spoons, desert
spoons, teaspoons, and so on ; and besides this, these kinds all vary in size
also, so that you can easily get one teaspoon which would hold twice as
much as another one, and you might thus get double the quantity you
required for certain plants. No mixture should be used with such an indefinite
measure as a spoonful ; every ingredient should be measured by weight. Those
who try these remedies are liable to do more harm than good, even when they carry
out strictly the instructions given by those who recommend remedies in such a foolish
manner. The truc Cyclone Nozzle or Riley Nozzle is made at Washington. A very
important modification of the Cyclone Nozzle was made by a Frenchman named
Vermoiel, by the addition of a little needle which is forced through the orifice by,
mneans of a spring attached to the handle of the instrument. Any small obstruction
which may have stopped up the orifice of the nozzle is easily removed by simply
pressing the spring. This, to one who is used to working with spray nozzles, will at
once be recognized as a very great advantage, for there is nothing so annoying, when
vou have got all your apparatus ready and in working order, as to have to stop,
take it down, unscrew the nozzle to clean it out, and set to work again. Although
so small, and producing such a fine spray, the use of these nozzles is applicable to
even large trees. By mounting this very small nozzle-which in some forms does
not measure more than half an inch in diameter across the front, and in which the
orifice is only a tiny pin-hole in the middle-on a very light rubber tube, such as is
used here for the gas pipe, and attaching that to a light pole, such as a hamboo fishing
rod- you eau raise it to any height you require in practical work. You can spray
very easily all over trees thirty or even forty and fifty feet high, by tying a small
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tube to a light pole in the way described, and by that means raising the nozzle to the
required height. The liquid having been reduced to a very fine spray, does not go
very far from the nozzle. It is therefore necessary to spray the trees on the side
from which the wind blows, and it will be soinetimes necessary to go through an
orchard and spray the trees twice, so as to get them thoroughlv sprayed.

These discoveries and inventions to which I have briefly reflerred, have been
mostly made within the last few years, and it is not too nuch to say that it is niow
perfectly possible to wage war suceessfully against nearly all the leateatinîgr insects
which attack crops. These are very nany, both in numbers and kinds, but the intel-
ligent fruit-grower now recognizes that these ver y injurious insects whieh destroy >o
many of our crops are a blessing in disguise, for not only do they injure the crops
and the trees of the niegligent farmiers most; but consideiing the small amount
of labour he expends in treating them, hesees that he gets very large returns for bis
time and money. The improvements in labour-saving mac hinery are now advancing
rapidly in all lines, and this is sinply a recognition of the importance of machinery in
a special line of agricultut e which,up to the present tinme, has hardly been recognized
as agriculture at all. The use of insecticides is now so necessary that it may be said,
without exaggeration, it is just as neeessary as the cultivation and the muanuring of
crops; because, with the gradual increase of the area under cultivation ot any given
crop, the insects which prey upon that crop have gradually increased, unt il now we
must take special cognizance of their presence, and adopt icasures to combat themu.

INJURIOUs INSECTs OF THE SEASON.

I will now refer to some of the different insects which have required attention
duriing the past year. Orchard pests of several kinds were abundant. The
most important was one known as the "Eye-spotted Bud-motlh," a smnall insoel, not
expanding much more than .half an inch across the wings. A snall fact, whiclh has
been learned during the pat season eoneerning this insect, weli illustrates Lthe value
of knowing the life history of ar injurious inseet, so as to learn the mjost prat tical
renedy. If you kuow the way and seasons when an insect, passes through iLs
different stages you then have some means of finding out its most vulner'aiule point.

The Eye-spotted Bud-moth passes the winter upon the twigs of fruit trees as a
half-grown caterpillar. There is only one brood in the year, of whiel the eggs are
laid in June. These hatch soon after, and produce snali brown caterpillars, which,
during the remainder of the year, feed on the leaves of apple and other trees bu-
neath a silken covering, growing very slowly, the size not exceeding one-quarter
inch in length. About October they leave the leaves, and spin small silken cocoons
or winter shelters upon the twigs. In these shelters they rernain all winiter; but
come forth in the early spring and attack the buds, and seem to prefer those which
contain flower buds. They also frequently bore down the centre of the twigs arnd
destroy them, so that whole clusters of blossoms are destroyed at once. When that
is done they go to another twig, so that one s mall inseet can do a great deal of
harm.

FALSE IMPRESSIONS cORRECTEID.

There has been a mistaken idea up to the present time, by which it was sup-
posed that these insects fell from the trees with the leaves and passed the winter
beneath the trees. This being the supposed life-history, great pains were taken by
fruit-growers to colleet all the dead leaves and burn them. That we now know
was all wasted labour, because the larvæ had left the leaves before they fell.
What is now suggested is to spray the trees very early indeed in the spring, before
the flowers open, with Paris green or some other arsenical mixture.

The next insect of which I will speak is the Canker Worm, which, although nlot
generally abundant in Canada, has for some years destroyed, in the Maritime Pro-
vinces, a large proportion of the fruit which might have been grown there, simply
because, when it increases largely in numbers, as it did there, it frequently strips
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the trees entirely of their leaves and the fruit cannot mature. During last season
a very interesting outbreak of this same insect occurred in Winnipeg, where it was
reported to bave destroyed several shade trees, by stripping them entirely of their
leaves. The trees grown there as shade trees, are the ash-leaved maple, or the
Manitoba inaple, as it is sometimes called (Acer Negundo). It appears this tree is
very susceptible to injury if its leaves are destroyed.

Mr. Fonseca, of Winnipeg, wrote to me that many of the best shade trees in
the part of that city where he lives had been destroyed by this insect. Now there
are very few insects which can be so easily destroyed, and at so small expenditure,
$12 or $15 for asprayingpumnp, and perhaps two or three dollars more for labour. and
the materials used would entirely free the shade trees in the streets of Winnipeg of
this troublesome enemy. I think it will be a great pity if the city authorities do
not take steps this spring, when the young caterpillars hatch, to have them all
destroyed, by spraying the trees with Paris green in water. Onle pound to 300
gallons of water would be sufficient, and it is of importance, because the trees are
so few there.

In Vancouver Island two years ago the oak trees all around Victoria were
stripped by another caterpillar of the same family. These caterpillars are known,
from their manner of walking, as geometers or loopers. They stripped the tree
entirely of every vestige of foliage. These also could have been destroyed just as
easily as those I have spoken of above.

The canker worm attacks many kinds of trees, but it is particularly injurious
to apple trees. Along the Montreal road, near Ottawa, during the past season it
occurred in such large numbers in some orchards that many of the trees appeared,
as is often stated, as if they had been burned over with fire. WTith the Canker
Worms were also found two kinds of Keaf-rollers, and the caterpillar of the Eye-
spotted Bud-moth. These caterpillars are hidden from sight. They roll up or
gather together one or more ofthe leaves of an apple tree and then feed from within
on the leaves, so enclosed. The same poison, Paris green, destroys them all. An
interesting and new attack, studied last season, was that of a coleophora or Case-bearer,
so called from the little cigar-shaped case which it carries about with it, and inside
which it lives whilst in the caterpillar state. It makes a small hole through the
surface of the leafand eats out the green cellular matter between the surfaces. It
bas proved rather difficult to fight because of this habit; but after extensive experi-
ment it was found that i t could be most successfully combated by throwing a Paris green
spray on the foliage. This insect also passes the winter, half-grown, upon the branches
of the infested trees. This fact led me to try spraying trees during the winter with
kerosene emulsion, to see if the larvie could not be destroyed inside their cases in a
wholesale manner.

Dr. _D. Young, of Adolphustown, Ont., bas carried out very careful experiments
in this line during the past winter; but on the whole the results have not been satis-
factory. Some of the larve were killed ; but many others, as well as larve of the
Eye-spotted Bud-moth, were found on the twigs three weeks afterwards uninjured,
although the twigs had a strong odour of the coal oit still perceptible upon
them. This immunity from injury was of' course largely due to their being pro-
tected by their cases; but also to the fact that insects which pass the winter in a
torpid state are then less susceptible to injury than they areduring the summer time,
when they are active. Cut-worms of several kinds bave been, as usual, complained
of all over the country, from the North-west Terri tories down to the Atlantic coast.
Of the remedies suggested, the best results have been obtained from two which
I have mentioned when before this Committee on a previous occasion, which
consist of laying poisoned bundles of green food through the crop before and just
after it is planted, and also of placing a strip of tin, or wrapping a small piece of
paper, around the stems of plants liable to attack at the titme of planting out.

An old enemy, the Pea-weevil, bas developed in large numbers during the past
two years. In the County of Prince Edward, so celebrated for the production of seed
pease, it has increased very much, I am sorry to say. I have tested some of the
old remedies in which reliance was placed, and found they were useless. Much of
46 MR. JAMES FLETCHER.

5 5 Victoria. A. 1892



Appendix (No. 2.)

the work ofthe entomologist now is complicated by the fact that the popularity of thl is
work has induced many to enter upon and undertake it who are not properly pre-
pared to do so, and the consequence is that they write about many things they have
never tested for themselves, so that the newspapers are teeming with useless
recipes.

MISCHIEVOUS QUACK REMEDIES.

Three-fourths of the nowspaper entomology is inaccurate, and it does more harn
than good, from the fact that so iany people who read about these inawcirate and
useless remedies try them and fail. Perhaps there is no remedy more written up in
the newspapers than putting sait on fields attacked by Wire-wor mes, and from my
own experience I can only say that it is utterly useless. A special study of' Wire-
worms has been made with great care during the past season at Cornell University
by competent observers, and ail the old remedies, many of wh ich have been used and
recommended over and over again, have been found utterlv useless, and we nust
now say that we have not yet found any good remedy for Wire-worms, which attack
the roots of plants, and particularly potatoes and grasses.

Breaking up in the fall such ground as is infested, when there is a time during
which they are susceptible to injury from the disturbance or from atmospheric in-
fluences, bas been found useful; and also poisoning the adult beetles whieh hiy the
eggs from which the Wire-worms are produced, by the use of poisoned potatoos or
clover.

With regard to the Pea-weevil, I will mention morne of these useless
remedies.

In the first place, you wiil find it frequently said that inifested pease, if
thrown into water, will float and corne to the top. This is not the case, as cai
easily be seen by any one who will try the experiment. It was also said that if in-
fested pease were kept in a warm room during the winter ail the pea-weevils
would corne out, and would die before the time when the pease would require to be
sown. This is a fallacy, too, for many of thei are retarded iii their develop-
ment, and although it is true many ofthem do corne out and die, there are still a
sufficient number lefi, which corne out later and destroy the value of the remedy.

With regard to the remedy of holding over seed, I have found that seed-pease
held over for two years are just as good for seed as those only one year old. Three
samples of tested seed gave 100, 99 and 99 per cent of vitality, so that we have a
sure remedy in holding over until the second year any pease required for seed.*
The best remedy for destroying Pea-weevils in the pease, on a large scale, is the
bisulphide of carbon treatnent. This is an extremely volatile and dangerous ma-
terial. It is heavier that air, and when it is vaporized it is so much heavier thari
air that it can be poured out from one vessel into another, only that it is quite
invisible, and if it is present, can only be told by a test. It is a dangerous and
inflammable substance. If it cornes into contact with flame, an explosion will take
place. It must be used with great care, and can only be used to disinfect pease by
those who possess proper apparatus. It is not applicable for ordinary farmers to
use, but ail the large seed-growers and seed merchants have close chambers where
their pease are disinfected in this manner.

Lastyear, in the vicinity of Arnprior region, some 3,000 bushels of pease were im-
ported from the United States to be used for seed in that district, because the pea-weevil
not occurring there naturally, the seed-pease grown there would be free trom weevils,
and therefore much more valuable than seed grown in most of the seed-growing
districts of the United States. Ail insects have their metropolis or centre of greatest
occurrence, and the Arnprior district is outside of the area where the pea-weevil
occurs naturally. Consequently, the seed-growers sent their seed to that district to
be grown, in order that they might get clean seed. It is probable that thke mature
inseets cannot endure intense cold, and there is, therefore, I think, very little
danger of importing the pea-weevil into thut district to increase and remain there.
Some of the perfect insects were sent to me last April, and I was asked if they

* Some seed of Black-eyed Marrowfats, 8 years old, grew well and produced a good crop.
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were injurious, and if so, it was suggested that I should write to the local newspapers,
giving an account of the insect, and advise as to the best course for the farmers to
follow who had bought seed. Under the existing circumstance, the farmers having
bought their seed, and got their land ready for sowing, destroying the weevils in the
seed was the only practicable remedy.

A SUCCESSFUL REMEDY FOR PEA-WEEVIL.

The remedy used successfully was this: The pease were pourîed out into a large
receptacle half filled with hot-water-wash-tubs were used generally; cold water,
which had been got ready beforehand. was then thrown over them and the tub filled
to the top. Directly the pease were thoroughly wetted the cold water was poured
in, and they were then left to soak for 24 hours, and the beetles were all destroyed.

By Mr. McNeill :

Q. Did that hot ·water treatment injure the pease ?-A. iNot if they were only
left in the hot water for a few seconds. The instructions required that the cold
water should be all ready and standing by, and then poured in at once.

Q. How long would the pease be allowed to remain in the hot water?-A. They
are poured right into the hot water from the sack, and then the tubs are filled at
once with cold water and left for 24 hours. The pease can then be partially dried
before sowing, so as to run easily throughthe spoutsof the seed-drill. The inaceurate
statement is frequently made that pease injured by the pea-weevil are just as good
for seed as those that are not. This was stated positively to me to be the case at a
Farmers' Institute meeting by a farmer who professed to have tested the matter
and reaped a heavy crop. His good crop I believe resulted from the fact that pease
and many other erops are frequently sown too thickly, and that the plants which
grew from the uninjured seed sown filled out and hid the deficiency of the weeviled
seeds which did not germinate. It is contrary to reason that a peu, the substance of
which has been diminished nearly one-half by an insect, should be as good for seed
as if it were complete, and had the same amount of nourishment to feed the young
plant as nature placed there originally.

RECIPE FOR PREPARING KEROSENE EMUI.SION.

By a Member :

Q. You spoke of kerosene emulsion. What aie the proportions used in making
it ?-A. It is made by making a mechanical mixture of keiosene and soap-suds
in the proportion of two of kerosene to one of soap-suds. These two materials are
worked together with a force pump for about five minutes, when a thick creamy
batter is formed, and this can be reduced again to any weakness or state of dilution
with cold water. Paris gr-een is about the cheapest good remedy for insects where
it can be applied; but it cannot be applied with ail insects, and this kerosene emulsion
covers all classes. Directly it touches the insect it spreads all over its body. Insects,
as most people know, do not breathe through their moutbs. They breathe through
little pores which are situated along their sides, and any oily inaterial, like kerosene,
when it touches their bodies, suffocates them, by spreading ovet the body and stop-
ping up the breathing pores. As to the exact proportions of soap-suds and coal oil,
they are easily remembered, but I have always avoided, when possible, giving exact
formule of remedies when speaking in public, because they are all published, and it
is so easy to make a mistake in taking down a remedy given by word of mouth. I
have given concisely, with full instructions for their application, all the more impor-
tant remedies for insects in Bulletin No. 11 of the Experimental Farm series of the
pamphlet, "IRecommendations for the Prevention of Damage by some Common
Insects of the Farm, the Orchard and the Garden." Sorme 25,000 have been
distributed through the country, and it can be got by any one who applies for it.

The proportions are as follows :-One half of a pound of ordinary soap is dis-
solved by boiling in one gallon of water, and when it is boiling hot it is poured into
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two gallons of coal oil (kerosene), and churned with a syringe or a force purnp, and
in about five minutes it becomes thick and creamy; when this cools it consolidates
into a jelly-like mass, which can be diluted with cold water. Kerosene emulsion
bas been found particularly useful during the past season for the treatment of one
of the worst enemies we have in the orchard.

THE OYSTER-SHELL BARK-LoUsE.

This pest is injuriously abundant in every part of Canada, but owing to
its inconspicuous appearance it is seldom noticed uitil it has completed its work of
destruction and killed the tree. It attacks many kinds of trees and shrubs, but is
particularly troublesome on apple trees and black currant bushes. I have also fbund
it on mountain ash, birch and ash trees. At this time of the year it may be found
on trees in the shape of a small elongated soale like a miniiature oyster shell.
This is really the dried up body of the female insect, boneath which will be
found a large number of white eggs. In the nonth of May the young
emerge from beneath the scales in countless numbers. They are minute
creatures, hardly visible to the naked eye. They then cliib up to the young
wood, where the bark is tender, and through it they insert their little tube-like
beaks, and never move again, but remain fixed by their beaks, sucking the sap out of
the tree. Theygradually secrete a waxy fluid, which covers and protects themn. This
covering resembles in appearance an oyster shell. There are probably more
orchards killed and there is more loss to fruit from this one cause, than from all
other causes put together. FarmeZs and fruit-growers frequeitly do not fight it,
because they do not recognize it as an enemy that can do them harm. But if they
do recognize, it and apply kerosene emulsion, they can destroy it as etfctually as ail
other insects.

By Mr. McNeill:

Q. Do you wash the bark ?-A. Yes; and the emulsion can be sprayed over the
trees at the time the young are hatching, when all will be killed. When reducing
the emulsion for this purpose, it can be diluted with nine times its volume of water.

Q. Would that be strong enough for these insects ?-A. Yes, sir. A great
many insects can be got rid of by using a mixture of even half this strength.

By Mr. lRoome:

Q. Would it not injure the tree if put on too strong ?-A. If it were put on
stronger it might be injurious, but as a matter of fact you could not put it on much
stronger without difficulty, for that is about the consistency you can use easily through
a spray nozzle. Where the bark-lice are very numerous, the emulsion can be used
early in the spring in the way of a wash or swab, to be put on either with a sponge,
cloth or mop.

THE PEAR TREE SLUG.

The pear tree slug is another insect which, during the past year, developed in
injurious numbers. It is a slimy creature, that lives on cherry and pear ieaves, and
should be treated at once when observed with a weak Paris gieen spray of 1 lb. of
the poison to 300 gallons of water.

In the North-west Territories, during the past year. a native insect lias occurred
in very large and injurious numbers. It is a conspicuous red and black beetle, not
quite so large as the Colorado potato beetle, whicb is found in this part of the
country, but it feeds on plants of the cress family, such as turnips, radishes and
cabbages. This did so much injury that I received in July and August some thirty
or forty letters from settlers in the North-west. The insect was treated with
Paris green successfully. It is called the Red Turnip Beetle.
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A POPULAR FALLACY CORRECTED.

The subject of spraying with arsenites is one that bas gained very much
importance lately through the ridiculous and utterly absurd statements made
throughout the world in newspapers. It was first stated by an obscure London
horticultural journal-but when you read the articles you saw at once that the
object was to get a little cheap advertising-that all American apples were
saturated with arsenic. This statement was reproduced in many newspapers, and
as the original paper which started the falsehood, in a later issue, gloated over the
fact that these articles were copied all over the world, the paper thus showed its
hand ; it wanted to get cheap advertising. The statement is absurd that any apple
or other living vegetable tissue can be saturated with arsenic, from the fact that the
poison is so exceedingly corrosive that before any vegetable tissue could become
saturated, even if this were possible, it would be destroyed before the poison could
penetrate. The only suggestion of truth in regard to this statement is that we do
spray our orchards with Paris green, which is an aceto-arsenite of copper. But
that is not arsenic. It is an arsenical compound containing about 45 per cent of
arsenic; but it must be remembered that this is not the same by any means as'
arsenic, which is soluble, while Paris green is almost insoluble; so it is not at all
like putting on our trees a mixture containing 45 per cent of soluble arsenic. It is
only an insoluble compound which, by the special treatment recommended, never
can and never does get into the fruit. Then, besides this, it is applied at the small
rate of 1 lb. to 200 gallons or more of water. This quantity of water is sufficient to
spray a great many trees-a tree of the ordinary size takes from one to three
gallons-and these trees bear many hundreds of apples, and thousands of leaves,
so that there would be only a very minute quantity of poison on each fruit. Even
supposing soluble arsenic were used and every apple were covered with it, noue could
get into the apples. At the time apple trees are sprayed the fruit is verysmall, indeed,
hardly formed, and is then protected from anything falling on it by a thick covering of
down and the spreading lobes of the calyx. In spraying, the liquid is applied as a very
fine mist; most of this falls on the foliage; but some-a minute quantity-falls into
the open calyx, where the eggs of the codling moth are laid. It is an infinitesimal
quantity, yet is sufficient to destroy the insect if it be there, as frequent experi-
ments have shown us. I cannot imagine anything more absurd, however, than the
idea that there could be any arsenic in apples, which had been sprayed, as soon as
the flowers had dropped, with Paris green. In the first place, the quantity of
poison is so small it is practically insoluble, and above all, it is not at ail adhesive, so
that directly the small amount of moisture in it which is sprayed on to the trees bas
evaporated it is a dry powder. Even supposing you put it on as thickly as you
could all over the fruit, the natural expansion of the apple in growth would
disseminate it and force it off the surface; the frequent rains we get during the
summer, and the frequent- winds, all help to remove it, and we know that it is
entireiy gone, as proved by experiment, long before the harvesting of the fruit
takes place. Yet these articles appeared, and our own papers copied them and
commented upon them. Now, this is where the injury comes in: spraying with
arseni tes is the remedy we have been trying for years to persuade farmers to adopt
in order to protect themselves against a great and unnecessary loss. I claim by
the application of this one remedy for the apple worm, that a saving of at least 75
per cent can be made in the quantity and quality of the fruit. Such articles raise a
doubt as to the advisability of using what is a good and safe remedy. We are told:
" Paris green is poison, and therefore is dangerous." Of course it is poison, otherwise it
would not do the work we use it for; but the statement as to the danger of poison
getting into the apples is absuid, because impossible. The quantity used is so small that
the elements to which it is exposed would destroy or remove it long before it could
penetrate a growing apple. Through the kindness of Mr. Woolverton, the editor of
The Canadian Horticulturist, I procured some apples that had been sprayed twice,
and had them analysed most carefully by the Chemist of the Farm, who took very
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great care to analyse them all by a process by which, if there had been even one
fifty-thousandth part of a grain of arsenic in them, it could have been detected.
He found there was not a trace of arsenic. Yet these people write such nonsense and
spread it al[ over the world, and some foolish people, without taking the trouble to
think, believe them.

If we did not know the reason why this was done it would be inexplicable, but
we do. We know to-day that our Canadian apples are better than any apples in the
market. We know that Americans come here and buy them because they are much
better than theirs. To show that conclusively, you have only to go to a horticul-
tural exhibition in the United States, or to see the difference most plainly, go to the
Pacific coast. Buy apples in San Francisco and go up the coast, through the Pacific
States, and you will know with your eyes shut which apples are best. They improve
perceptibly in both colour and taste as you go north. It is due to the elimate that
fruit grown in the south is not as good as our northern-grown fruit. Our apples
are better than any others, and are taking the first place in the market. They are
fetching a higher price in England than the native apples, or any that cai be im-
ported. Our apples, too, are perfectly safe as food. They have been tested by a
chemical analysis that cannot fail, and this analysis is backed up by the comion
sense of any one who examines the matter. Many analyse- have been done with
care, and show there is not the slightest danger in the use of Paris green, as directed
by entomologists. It is important for all to know this and understand why it is so,
when people say they won't use Paris green, because they injure the crop. That is
all nonsense. The only injury spraying could do would be by destroying the leaves,
if it were used too strong. If the leaves of a tree are destroyed, it cannot pro-
duce any fruit. I occasionally meet people still, even in Canada, who say they do
not put Paris green on their potatoes, because it may injure the tubers. There is no
fear, whatever, of Paris green getting into the tubers, for those are inerely recep-
tacles for storing up starch for a special purpose, and are not roots, but enlarged
buds at the extremities of underzround stems. Their contents are manutctured by
the plant from gases taken in through the leaves from the atmosphere and from water
taken up by the roots. Thus, the starch in the tubers is a compound material, an
important part of which must come from the air through the leaves, and the tubers,
not being roots, take up themselves nothing from the soil, but are merely recep-
tacles, as just explained, for the preservation of a special product, which is to insure
the perpetuation of the plant over the winter.

Again, the form that this arsenic absorption scare took some years ago
was that the poison could be absorbed by the pistils of flowers upon trees
which had been sprayed. This was equally absurd with the present conten-
tion, for not only are trees sprayed after the petals have fallen and when the
pistils have performed their office, and in most cases dried up, but even if they
were sprayed with Paris green while the flowers were in blossom and their essential
parts in their prime, it must be remembered that the stigma of a flower is without
any epidermis, and is, therefore, exceedingly delicate, so that any corrosive poison
like arsenic, in even a very weak solution, would be much more likely to injure the
stigma than to be absorbed; and further than this : even in the natu ral operation of
fertilization, the stigma is a passive organ, and absorbs nothing. The activity is
on the part of the pollen, which pushes out its fovilla-bearing tubes and protrudes
them through the tissues of the stigma down into the ovary. This susceptibility of
the pistil to injury has been taken advantage of in the State of New York in the
treatment of a local but very injurious insect.

THE APPLE MAGGOT.

It was deemed necessary to resort to 'the extreme measure of destroying the
whole crop of fruit so as to reduce by that amount the food supply of the insect for
a year, and it was suggested that this could easiest be done by spraying sorne cor-
rosive material over the trees while in blossom. This remedy, however, leads us to a
difficulty which has lately been considered by the Ontario Government. Apiarists
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claim that fruit-growers have been spraying their trees whilst in blossom and that
their bees have been poisoned by gathering the poisoned nectar. Of course, the
practice of spraying trees while in blossom is quite wrong, and should be stopped
with a firm hand for all considerations. The horticulturist is liable to injure bis
fruit directly, and if it be true that the bees are poisoned, he not only injures the
bee-keepers, but also destroys his best friends. Bees are known to perform such an
important part in the fertilization of many flowers that advanced fruit-growers keep
bees in their orchards for that very purpose. We all know that the quantity of
blossom on fruit trees in the spring cannot be taken as an index of the quantity of
the crop that will be reaped, unless there be at that time sunny weather, so that the
bees and other insects may visit the flowers and fertilize them. Botanists have dis-
covered that it is far more advantageous for flowers of a plant to be fertilized by
pollen taken from other flowers, and this is carried so far that nature herself pro-
vides, in many flowers, means by which fertilization by their own pollen is impos-
sible. In some plants we find separate male and female flowers; these may be either
on different plants altogether or upon different branches of the same plant. Again,
in cases where the flowers are perfect, and contain both male and female organs, we
find that these may mature at different times, so that when the female organ, the
pistil, is ready to receive the fertilizing pollen, the anthers of its own flower may
have already shed their pollen, or vice versa. Charles Darwin, the great physiologiet,
summed up his observations on this subject in the trite generalization that " nature
abhors self-fertilization."

Although in some cases self-fertilization may be possible, it is not so in all, and
it is probably better in all plants that the pistil be fertilized by pollen from other
plants. Now, with regard to bees being poisoned by gathering honey from flowers
which have been sprayed with Paris green: although I do not know of any actual
experiments having been tried, from what I have lately read on the matter, I think
that it is quite possible that they can be poisoned, and if so,. we may just as well
recogiiize it at once. Sometimes enthusiasts go too far-some saying that it cannot
be done, whilst others say it can. What we want, however, are facts ascertained by
careful observations. Bee-keepers claim that they know of actual instances, when
bee-hives have been located near orchards which have been sprayed during the time
that the trees were in flower, and that the bees have been found poisoned. A
writer in a late number of the American Bee Journal claimed that the Paris green
could be plainly seen in the bees' bodies. This last statement, however, I think,
must surely have been an exaggeration, although it is probably the case that they
may have been poisoned either by the nectar or by drinking water from the sprayed
leaves. It was also claimed that the honey stored away in the comb was poisonous;
but this last statement will require far more proof than has as yet been brought
forward.

loney, as it occurs in the comb, is an altogether different thing from the nectar
of flowers. Before it becomes honey it has to be partially digested by bees, and is
not honey at all when in the flowers. The bees suck up the nectar and elaborate it
into honey. I am under the impression that before they could turn poisoned nectar
into honey they would be killed by the poison. Another safe-guard is this: at the
time fruit trees are in flower, although the bees might be poisoned, if some careless
fruit-grower were to spray at that time, it would be very unlikely that poison would
get into the honey we eat. The honey stored away in the boneycomb is only the surplus.
At the time when spraying is done, early in the season, bee-keepers tell me that the
bees use the boney they collect then almost entirely as food for their brood, and the
honey we steal from them afterwards is only the food which they have laid up for them-
selves for use during the winter; or, in other words, there is no surplus honey, apiarists
say, at the time of the year when fruit trees are in flower. I believe that bees have been
found, and Prof. Cook, ofMichigan, a high authority on bees, states that larve have been
found poisoned through partaking of this poisonous food. This is the whole thing, and
the question came up for discussion the other day before a committee of the Ontario
Legislature, when 1 was asked by the provincial Minister of Agriculture to go to
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Toronto and give evidence before the committee. The question that was put to me
was this: " Is there any practical or scientifie reason why this Act to prevent the
spraying of trees while in blossom should not pass ?" I could not think of any
reasonable objection ; for, spraying when the trees are in flower is quite unniecessary
and is very unadvisable; because, if, as apiarists claim, their becs are poisotied if Paris
green be applied when the trees are in bloom, and I maintain you may do more harm
than good by destroying the pistils of the flowers. Why do becs visit flowers ? To
get the honey, and nature provides this so as to attract insects at the time when
they can be of most use in fertilizing the flowers. Directly the pistil is fertilized, no
more honey is developed ; it is no more use to the plants. If we wait fir spraying
until the flowers drop off, there is no danger of poisouing the bees, beeaise they do
not thon visit the trees. There is nothing to take iliem there; but by spraying the
trees after the flowers drop, we do destroy the little caterpillar which hatches fron
an egg laid by the codling moth in the calyx, and the snmll quantity of Paris green
which we recommend-one pound in two hundred gallons of water-is sufficient to
kill the larve, and as a consequence we get a return for our labour in 75 per cent
more fruit than we should otherwise have had.

By the Chairnan :
Q. You must put that on by spraying ?-. Yes.

By Mr. McNeeill :
Q. What quantity of that poison destroys human life ?-A. I think two andL a

half grains of arsenic is a fatal dose, and Paris green contains about 45 per cent of
arsenic in chemical combination.

Q. How much of that mixture would it require to poison a man?-A. Well,
a pound of Paris green in 200 gallons of water is the strongest we ever use. I
suppose a cuptul might make a man feel uncomfortable.

Q. The particle that would fall upon the fruit would have on a person io effect
whatever?-A. No. I would not at all mind eating fruit which had been sprayed.
Think of the small size of the apple at the time: it is only just forming, and it
is raised up in such a way that the calyx would cover the whole fruit, aund most of the
spray would fall inside the calyx. The egg does not hatch for a week or so after the
flowers drop off. The moth flies to a flower, directly it has opened, and lays a little
egg inside it. In time the egg hatches, but not for a week or ton days. At the pro-
vincial committee at Toronto there was some discussion on the effects of spraying
for the Plum Curculio; but this insect is not at all attracted to the plum trees by the
nectar of the flowers. It lays its eggs just beneath the surface of the plum when the
latter is about as big as a large pea.

FUNGOUS DISEASES OF PLANTS.

Allow me now, Sir, to turn to another part of my work: the study and treat-
nient of the diseases of plants due to the attacks of parasitic fungi. During the
last four or five years most satisfactory results have been secured by cryptogamic
botanists in the treatment of these plant diseases. Remedies have been discovered
by which some of the most destructive of these may be controlled with comparative
ease. The black spot of the apple, the mildew of the grape, and particularly the
rot or blight of the potato, are notable instances where a large amount may be saved
by preventive treatment.

POTATO ROT AND ITS REMEDY.

The last named of these diseases, the potato rot, causes a great diminution of
the crop every year throughout the length and breadth of Canada-perhaps, year in
and year out, 50 per cent of the whole crop grown. The life history of the fungus
which causes this disease has been worked out and is well understood. It passes the
winter inside the potato tuber. When growth begins in spring it germinates, and
throws out its vegetative system, and creeps up through the tissues of the potato
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stem, and during July and August manifests itself as a white frosty growth or
mildew on the potato tops; this is followed by the leaves turning brown in spots, and
giving the appearance known as potato rust. At this time spores or seed-like bodies
are formed, which drop from the potato tops to the soil beneath and are washed by
rain down to the forming tubers below the surface; here they germinate, and pene-
trate the tissues and eventually destroy the potato. Now, if one of the known
fungicidal mixtures be sprayed over the potato tops as they grow in the field,
beginning at the time the white frosty appearance first shows itself, the spores will
be destroyed and the crop saved.

The spraying will require to be repeated at least twice. The mixture
which has given the best results is the Bordeaux mixture. This is made as follows:
Dissolve 6 pounds of copper sulphate in 10 gallons of water; throw this into a barrel
which will hold 45 gallons. In another tub slake 4 pounds of perfectly fresh lime
in 6 gallons of water. When ail the lime is slaked pour it slowly throughastrainer
into the copper solution ; a coarse gunny sack tied over the head of the barrel answers
well for this purpose. Afterwards 611 the barrel up to the top with water, which will
make 45 gallons; stir thoroughly, and ail is ready for use. It is best to use
powdered copper sulphate, and the lime must be quite fresh.

Made as above, the mixture costs about one cent a gallon, and a barrel will be
sufficient to spray a very large area. This last point of course will be regulated by
the kind ofnozzle used.

I regret to say that so far, although the efficacy of this remedy has been
thoroughly proved, very few of our Canadian farmers have been persuaded to try it.
It is a new remedy, and they seem to prefer old methods, with their attendant dangers,
to trying anything new, no matter how great the advantage may be. What makes
this remedy particularly convenient is that it may be used at the same time and
with the one application as Paris green, which ail good farmers now know that they
must use to protect their potato crop from the Colorado potato beetle; one-fourth of
Paris green in the above quantity is sufficient. I am in hopes, however, during the
ensuing season, to carry out some experiments which will prove conclusively the
great advantage of this easy and cheap remedy.

As the potato blight does not occur every year, if careful watch were kept, so as
to detect the first appearance of the mildew upon the leaves, probably the cheapest
way to treat potatoes wGuld be not to apply the fungicidal mixture until the disease
showed itself; and then at once, as soon as it is noticed, the potatoes sbould be sprayed.
Prof. Jones, of Vermont, records a successful experience on this Une, by which a
large proportion of a ciop was saved by a single spraying, while the produet of two
contiguous plots that were not treated was badly diseased.

By Mr. McNeill:

Q. How is it used ?-A. By spraying. In applying tbis it is best to use proper
spraying apparatus, and particularly a good nozzle. Thus the work is done much
more thoroughly and also more easily. We have two different kinds of spraying
pumps on the Experimental Farm. One is a knapsack sprayer, which holds about
four gallons, and is carried on the back. This I found a very useful and convenient
instrument.

By Mr. Roome:

Q. Do I understand these spores attack the tubers when growing?-A. In July
and August spores are produced on the diseased tops, and, some time after they fall,
get into the ground, and produce the same disease, manifested in a different form,
viz., the rot of the tuber. Although spoken of, and usually seen as a wet putrescent
decay of the tuber, as a matter of fact potato rot is really a dry rot. The wet rotten
condition is simply the decaying of dead tissue, and a similar condition is produced
when potatoes are killed by freezing; when attacked by the dry rot the life of the
potato is destroyed and it then decays.
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Q. The disease must be owing to some kind of poison in the tuber. Supposing
you remove the tops altogether?-A. That is done whei the disease develops late
in the season, but if doue early the potatoes would not form. When the top is
injured the tubers are not produced.

Q. Does it strike the tuber itself? A. Yes, the spores first fbrm on the tops,
and then, being washed into the soil, attack the forming potatoes.

By Senator Perley:
Q. How does it get into potatoes in the cellar ?-A. The dry rot was in the

potatoes when carted from the field; some of them, however, might not, show any
disease until you cut them.

By Mr. Roome:
Q. I suppose the disease matures there ?-A. Yes. It either keeps growing and

throwing out its branches tbrough the tissues, when the tuber rots, or it lies
dormant until the next year as dry rot.

By Mr. Rosamond:

Q. Where can you get these spray pumps ?-A. You cati import thein from the
United States. I can give you several addresses. I am afraid I do not know of a
Canadian maker yet. There was a maker, I believe, at Picton, and another at Leam-
ington, but I have not seen their pumps. There are several makers in tie United
States.

By Mr. McVeill:
Q. You often find potatoes put away that appear quite souînd, but are not

sound ?-A. Yes, the disease is hidden inside the potato. Directly the spore reaches
the growing tuber it germinates, and shoots out microscopical tubes, which pene-
trate the tissues.

Q. I understand the best way to treat this is to have a mian going through the
field with a knapsack sprayer?-A. Yes, a man can walk quickly and keep the
spray going ail the time.

By Senator Perley:
Q. How many rows at a time?-A. That will largely depend upon the wind.

Last spring I sprayed three acres of pease walking througli them as fast as I could.
I was able to spray a strip 20 feet in breadth because of a gentle breeze blowing at
the time. There was an attack of a kind of marching eut-worm. They appeared
in great numbers, and swept three and a-half acres of our pease before the attaek was
noticed. Directly it was observed, I had the field sprayed with a very strong
mixture of Paris green and water. We stopped the cut-worms at the line where
they were when the spraying was done, and the pease grew up again and bore just
as heavy a crop as those which had not beei eaten off. The mildew of the grape
may be very satisfactorily treated with the carbonate of copper mixture, recom-
mended by Mr. John Craig, our Horticulturist, in his Bulletin 10. Mr. John Lowe,
Deputy Minister of Agriculture, has a vineyard with several hundreds of vines.
Last year he probably lost half of bis grapes, many hundred weight. This year he
did not lose 20 pounds, a saving which I attribute entirely to two careful applica-
tions of the carbonate of copper treatment.

CULTIVATION OF FODDER GRASSES ADAPTABLE To CANADA.

Before closing, I should like just to refer to another subject upon which I have
been engaged, and which I brought before you last year: the cultivation of fodder
grasses. We find from experiment that many permanent pasture mixtures which
are offered for sale contain grasses not suitable to this climate. We have in tbis
country a great many grasses suitable for cultivation which would produce valuable
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fodder plants and whieh can be grown successfully; they are being grown and care-
fully tested on the Experimental Farms. A small distribution is now being made of
seeds of some of the more promising of these varieties. They are being sent to such
farmers as have asked for them. I have now perhaps 180 or 200 English names on
my list. I want to get another 20 or 30 English, and anotber 50 or so French, and
these will be attended to in the order in which the applications are received, until
the supply to be distributed is exhausted. If any members present knowfarmers who
would like to try these new grasses, I shall be glad to get their names. I am only
sending out small packages, containing seed enough to sow a single drill 20 feet in
length. This will give the growers a small quantity of seed, and will also show what
grasses will succeed in the different districts. Instructions are sent with each
package, and I believe it will be an experiment of great value to the country.

GRASSES UNSUITABLE IN CANADA.

I might mention the names of some grasses which have proved unreliable and
not suitable for this district. Some of these are sold at high prices. Sweet Verral
grass is advertised at $9 a bushel. It is of no value here.

The Italian Rye-grass and the Perennial Rye-grass are utterly useless, and yet
they make probably 50 per cent of all seed mixture sold in this country.

By Mr. McGregor:
Q. Are they not good in western Ontario ?-A. In western Ontario the Peren-

nial Rye-grass does in some districts, but not in all. I do not think that in Canada
it will do as well as some other grasses. In Scotland it is the favourite grass, and
produces enormous crops. One of the chief causes of complaint from purchasers of
grass seeds is that they are used on their English or European reputation, because
Do one has tried them in this country. Our seedsmen do not grow them themselves,
but they take the character given them by European seedsmen. They do not take
into consideration the fact that they are to be grown in an entirely different climate.

I will not delay the Conmittee any longer, Mr.Chairman, but will finish by asking
the members present to do me the favour of applying to me or letting me know
at any time when crops in their neighbourhood are attacked by insects or fungi.

By Mr. McNeil:
Q. At what time do you spray grapes ?-A. Grapes should be sprayed first when

the leaves are about an inch and a half in diameter, before the flowers open, and
twice afterwards at intervals of three weeks.

laving read the preceding transcript of my ovidence, I find it correct.

JAMES FLETCHER,
Entomologist and Botanist, Dominion Experimental Farms.

MR. JAMES FLETCHER.
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COMMITTEE fooM 46, lloUsE OF CO.moNs,
TiURSDAY, 21st April, 192.

The Committee on Agriculture and Colonization met at 10.30, Dr. Sproule,
chairman, presiding.

MR. JAMES W. ROBERTSON, lominion 1)airy Comi issioner and Agriculturist,
being called, addressed the Conmittee as follows:-

MR. CHAJIRMAN, AND GENTLEMEN OF THE COMMITTEE.- I have consult ed with the
chairman, and it bas been thought that the better plan for me to pursue will be to
give vou a talk this morning on the work under mny charge in niy capacity as
Dairy Commissioner and then, if you require my presence at another session, I
shall give an account of my work as Agriculturist in conietion with the Central
Experimental Farm. I think, perhaps, I shall consume most of the time this
morning in giving you a statement of what we are t rying to do in conneetion with
the outside expe-inental dairy stations.

EXECUTIVE WORK BY THE DAIRY COMMIS1IONER--GENERAL PIlRuRESS.

It is two years since the (overnment appointed a Dairy Conmissioner for
Canada, and I am glad to be able to report that in every province of the whole
Dominion an increased interest bas been awakened in dairying and iii all the
allied branches of farmaing. WThen the proposal to establish experimnental dairy
stations was concurred in, and when Parliament made provision for that work, I
think we inaugurated one of the best movements in eonnection with
improving the condition of agriculture that we have ever started in the
Dominion of Canada. That is my own opinion, because I think it will
have a very far-reachiing influence on the profits and the condition of the
)eople. The duties of my office, as set forth by the Order in Coun-

cil appointing me, were specified as being mîainly to give informnation
by means of lectures. I have sometimes been twitted for ruining away
from home so often and speaking in public so very much as I do; but rny
duties, as set forth by these instructions, were to give lectures on dairying
and improved methods of agriculture. Since my appointment, the duties of
the office have been multiplied; they have been largely increased, and the
sphere of our work has been extended gradually. While I give many lectures,
I spend the larger share of my time iin executive work and in planning how to
develop dairying, and to improve agriculture in all the provinces.

It may be interesting to examine the data of a few features of this work. Last
year I was able to attend forty-nine conventions in the different provinces of Canada.
At nost of these conventions there were two, sometimes four, and sometimes
five sessions; on the whole, I delivered some 100 lectures last year in diff-rent parts
of the Dominion. These were given in the provinces in this order:-Ontario, nine-
teen; Quebec, eight (I have a special assistant in the Province of Quebec, who is a
capital speaker in the French language, and he relieves nie of much work there);
New Brunswick, two; Nova Scotia, four; Prince Edward Island, three; Manitoba,
three; North-west Territories, one; British Columbia, nine. Since the new year I
have addressed twelve conventions in different parts of the country. Besides these
meetings, my assistants (who, in addition to being experts in cheese and butter-
making, are fair- public speakers, in the sense of presenting their ideas in consecutive
order, and in good language), attended 242 meetings, so that in connection with my
work as Dairy Commissioner, we gave addresses upon 291 occasions in 1891. The
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number of people in attendance varied all the way from two dozen up to six hundred.
I think the average would run nearly 100 persons. We came into direct contact in
meetings with nearly 30,000 people last year. That means a great deal. It means
this: That every man who attends a meeting becomes interested in our work, and
reads every publication with more profit to himself and a more hearty appreciation
of what we are trying to do in educating the agricultural community. We have
not spared ourselves in that work, but have tried to attend as many meetings as
possible, for the purpose of awakening an interest, so that farmers could learn and
examine what we are doing for them. Besides, my assistants and myself have been
able to visit 194 cheese factories and creameries, and at these places we were able to
give instructions to from three to fifteen different makers. In that way nearly half
the cheese and butter-makers in the whole Dominion received directions from my-
self and my assistants in the carrying on of their business. That is telling in the
quality of the product andthe general appearance of the factories so much, that cheese
buyers tell me that now when they enter the factories they find a better appearance
in the building; it is kept cleaner and tidier, and the men take more interest in
their calling than they did before.

DAIRY WORK, AND RESULTS OBTAINED IN THE SEVERAL PROVINCES.

Now, Sir, it may be the better plan (after giving you these facts connected with
our work in a general sense), to specify what we have donc in each of the several
provinces. In the Province of Ontario we visited 75 cheese factories and gave
instructions to the cheese-makers there, and to all the others in the neighbourhood
who attended, giving illustrations of the best methods of testing milk. We also had
a meeting on nearly every occasion with the patrons of the factories, giving them
instructions about the care of the milk at home and its preparation for the factory.
That part of our work was undertaken just before I had the honour of being called
before the Committee last year. Our experts were carrying on the work of travel-
ling instruction, while we were getting ready for the starting of these experimental
dairy stations.

When these were undertaken, we began to carry on experimental investigations
at two points in the Province of Ontario. The object of these investigations was
two-fold : We wanted to find out the very best method of making cheese, so as to
obtain the largest yield and the best quality; and then we wanted to get a large
quantity of cheese for shipment to the English market, so that we might advertise
there how excellent the quality of Canadian cheese was, when sent forward under
our own brand. Without disarranging the matter I have in hand, I might put in
here that we found, in the course of our work last year, that we can make at least
half a pound more of cheese from every one hundred pounds of milk, and make it
quite as good as has been the practice in many factories in the Province of Ontario
for the past few years. The same applies to Quebec and other parts of Canada.
Now, if we can adopt methods by which many cheese-makers can get half a pound
more of cheese from one hundred pounds of milk without any extra expense, it will
certainly be a great advantage to everybody who is interested in dairy farming.
The cheese from these experimental stations were shipped to the English market,
branded " Canadian cheese," and were exhibited at different points, namely, London,
Manchester and Kilmarnock. A good deal of attention was called to our country
and to our products through the English press, by the comments that they made on
these cheese, which were known as coming from the "Dominion Experimental
Stations."

CONVERSION OF CHEESE FACTORIES INTO CREAMERIES-WINTER BUTTER-MAKING.

1 need not detain the gentlemen of the Committee by a statement of the specific
methods of manufacture, as that would be too technical; but I may say that after
carrying on the work at these two stations-one near Perth, Ontario, and the other
near London, Ont.-we carried out the plan of altering two cheese factories into
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creameries for making butter during the winter. Our cheese trade lias attained a
position which gives us great national credit, and gives our people a great deal of
profit. Our butter trade has been gradually getting a worse reputation, and has
been gradually shrinking in its volume. A few of us had the notion that we could
bring our butter trade up to an equality with our cheese trade, both in point of
reputation and point of volume; and I think that will be attained in a
few years. To bring that about, however, we considered that the men who support
cheese factories during the summer time, and necessarily feed their cows all winter,
should by some means be encouraged to feed these cows to some purpose and profit
through the winter, by having the milk from the same cows made into butter when
it was dearest, and could be transported without injury. This night have been done
years ago, but there is still a feeling of timidity on the part of the farmers as to the
feasibility of the project, and, therefore, I did everything I could to induce the
Government and Parliament to make provision for starting creaneries in cheese
factories, knowing that farm ers would soon copy the plan and practice. As a matter
of fact, this was our manner of procedure.

MOUNT ELGIN WINTER CREAMERY.

At Mount Elgin, Ontario, we arranged to rent cheese factory buildings fron the
company that owned them. We paid $100 a year rent for the use of the premises,
the company agreeing to make the necessary changes, by way of putting on double
windows and sheeting the inside so as to mnake the place tenable during the
winter. Then, on behalf of oui department, I arranged to put in the butter-
making apparatus, so that the company was at no expense, except in the
fitting up of their own buildings, to exclude the cold during the winter months.
The butter-making apparatus at Mount Elgin cost about $350, in addition to the
apparatus that was then in the building for cheese-making use. Then we put in a
centrifugal cream separator at a cost of $330, se that the apparatus cost about $680.
The shafting, pulleys, belting, pipes and fitting expenses cost about $150 more. The
Goverînment still owns that property, although the company bas mthe riglt to buv it
at a valuation if we should give up the work in that factory ; on the other hand, if
the company does not want to buy it, they can put in their own apparatus and we
can take ours away. It is a fair business transaction.

Then our business arrangement with the patrons of the factory was this: We
agreed to make butter from the milk which they furnished and delivered at the iactory,
charging them three cents per pound of butter for the expense of nanufacturing, and
providing tubs, fuel and other incidental furnishings. Thîree cents per poundl will pay
any ordinary manufacturer for carrying on the business of butter'-making when he gets
a large supply of milk or cream delivered. It will not meet our expenses tIis year,
because for two months we kept the factory running for educational purposes, so that
cheese-makers might go there and learn butter-making, to be prepared to put their
own factories in operation as creameries next year. It would, however, meet the ex-
penses in coming years on that basis. On the basis upon which we worked it, a
profit could be realized by the factory patrons in other years if they managed their
own business. Then we had milk testing carried on every day; and we established
the plan of paying for milk according to its quality. Last year I brought this matter
before the Committee, and both bere and in the country outside a good many gentle-
men feared that discrimination in the price of milk wouild lead to irritation and dis-
satisfaction. Quite the opposite has been the case. By paying for milk according
to its quality, the inen who bad rich milk are better satisfied. and the men who had
poor milk are wondering why they cannot have as good milk as their neighbours.
The general quality is being improved, and everybody is satisfied with the plan of
paying for milk according to its quality. This is the only safe and equitable busi-
ness basis to establish. This comes to my mind as an illustration-because when I
come before the Committee again to give you a talk on our work at the Experimental
Farm I would like to justify the position I took last year in regard to the effect of
feed upon the quality of milk. I have done as I said I would do. I put a lot of 25 cows
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under test for over five months, and if it is desired I will bring the conclusions and the
records before the Committee. Meanwhile, let me give you this as an illustration,
showing bow a fallacious theory may lead a man to a wrong practice. One of the
patrons ut the Mount Elgin creamery had 20 cows. He was a man of independent
means who had a large herd of dairy cattle, and he said he would patronize the
creamery-mainly for the purpose of getting a good name for the best milk that was
taken there. He had been feeding his cows in the ordinary way, on corn stalks
mainly, with almost no meal, and allowing them to go dry about December. He told
his stable man be was to feed every cow ten pounds of ground barley every day with
the usual amount of fodder, expecting thereby to so improve the quality of the milk
that ho would have the name of sending the richest milk to that factory. He did
not do this for profit. He sent his milk to the creamery, and when he looked at the
Rabcock test record next morning be used some very bad French to the man in
charge: he said something I would not care to repeat here, because politicians have
no such things said in their hearing. But in this matter he was very indignant at
this Babcock test for showing him that his milk was poor. He blamed the tester,
and was willing to kick the apparatus outside the factory. He said he would not
send any more milk to the factory, but ho did send it next week, and did not send
any more after that. The Babcock tester showed, however, that even out of his poor
milk more butter could be produced at the creamery than he himself could produce
at home with his own appliances. It turned out that his milk was poorer than usual
because ho fed his cows with an excess of meal, and barley meal at that. This
agrees with our experiments at the Experinental Farm, but I will enlarge on this
point next time I appear before the Committee.

By Mr. Cochrane:
Q. Can you make the milk botter by feeding any kind of grain ?-A. You can

make the milk richer in colour and flavour, but not in percentage of solids at once.
Q. You get more milk from the cows but no more butter per 100 pounds of the

milk ?-A. That is it exactly.
Q. The Mount Elgin man evidently did not understand what he was doing by

changing the diet so suddenly?-A. He commenced to give the cows barley meal at
once, and thereby deranged their digestion. Farmers should learn not to throw
away feed. The ordinary impression is that extra-rich feed will make extra-rich
milk. It will make milk extra rich in colour, and sometimes extra rich in flavour,
but it does not make an increase in the percentage of butter, except perhaps in
Jerseys; and I will say this, that with none of our own Jerseys at the Farm does it
do that.

Q. Your assistants should dwell on that point. The farmers have been taught
to believe that the botter you feed a cow the botter the milk ?-A. A full statement
of our practice will be published in the Annual Report, and from our conclusions
every man will be able to see what is the best practice for him to pursue. The
farmers around Mount Elgin were satisfied at receiving pay for their milk according
to its quality, and the variations have been quite considerable. Some mon were
paid for five pounds of butter per 100 pounds of milk, and some less than four pounds
of butter for every 100 pounds of milk. However, they were satisfied. The man
who sent to the factory milk deficient in butter fat feels that ho has no right to
receive a portion of that which his neighbour is entitled to for supplying botter
milk, while the man who has the botter milk knows that he is being remunerated
according to its botter quality. The arrangement was earried out on a perfectly
fair basis, and was, therefore, satisfactory to all concerned. After making a bargain
like that, we agreed to advance to the farmers, at the end of every month, 15 cents
a pound on the butter that was made from their milk, the object being to give pay-
ment on account while waiting for the returns from the butter.

PRICES OBTAINED FOR CREAMERY BUTTER.

The butter was sent to the English market chiefly. We realized, for. some of
the shipments sent there, 123 shillings for every hundred weight (112 pounds). I
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expect it will realize for us at Ingersoll station between 24 and 25 cents a pound in
the tubs. I have not got the full account of the sales yet, owing to the fact of the
butter being distributed to some twenty different places in England. Then we sent
some to British Columbia, which realized at Ingersoll 24 cents a pound. It was sold
in the Pacifie province for 30 cents a pound in tubs. We have also sent some of
this butter to Montreal, which was sold there for 24 and 24J cents a pound in tubs.
We have been getting 25 cents a pound for it in pound prints,the purchaser- paying the
express charges. Up to the end of March I expect that the patins of' the teîto ry at
MountElgin will realize about $1 for every 100 pounds of inilk, and have all the skim-
milk for their own use besides. That seems to me to open up a branch of business
which can pay the fàrmers remarkably well. The farmers at Mount Elgii express
themselves in this way-and I find that tb farmers, in their expressions, often get
as near the truth as scientific men witn their technical expressions. T ie farmers
say the skim-milk has been worth to them, for feeding calves and pigs, all the cosi
of the extra feed given to the cattle during the winter to keep iheni muilking; that
is, the skimmed milk bas been calculated as equal to the cost of the extra feeding.
The receipts from the butter are really a direct gain, whieh they would niot otherwise
have had at all.

PROSPECTIVE INCREASE.

Now, I believe we can have within ten years $5,000,000 fromr the sales of winter-
made butter along thiese lines. The skimamed nilk through the winter would quite
make up for all the extra expense of feed, leaving a cleain gain of $5,000,000. 1 do
not know of any other system of farming whereby you could get that clean gaii
without more expendilure. I do not mean to say that this is only posi ble, but to
say it is very probable we will have within tea years at least $5,000,000 worth of'
winter-rnade creamery butter going to England, with cash corning back to the
farmers. Now, gentlemen, if you have any questions to ask on the business at Mounit
Elgin I shall be glad to answer them. If not, permit me to give you a brief outline
of the work at Woodstock.

By Mr. Cochrane:
Q. What would you put in that cost this $680 ?-A. We put in a power ehurnu,

two cream vats, a butter worker, a centrifugal eream separator, and smnail uteisils
which are mentioned in my report.

Q. They had the engine and boiler ?-A. Yes, they have them in cheese fac-
tories. Then we had to purchase in connection witb that business, crean vats. But
in the ordinary cheese factory the milk vats could be used for both purposes. Fronm
$350 to $450 would be the expense of altering a cheese faetory into a winter butter
factory upon the cream-gathering plan. For $350 more a centrifugal creama separa-
tor could be put in.

By Mr. Roone:
Q. Do they deliver the milk themselves ?-A. Yes, but had we colleeted the

milk we would have charged one cent per pournd of butter more for manufacturing.
Q. In the cheese factory, the factory generally gathers the milk ?-A. Yes,

usually.

By Mr. Carpenter:
Q. The profits from butter-making during the winter are much larger propor-

tionately than during the summer. You are estimating a return of ten cents a gallon
for the milk, and over and above that the use of their skimmed milk foir calves and
pigs. I do not think you ean show in cheese-making above six or seven cents per
gallon. Of course, there is a difference in the cost of the fbod ?-A. I put my com-
parison to show the great possibilities of butter-making. J am merely putting the
gain by this practice as against the loss from the previous and present practice.
The cows require to be fed all winter in either case. I have not charged the feeding
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of the cows against the butter, but only the cost of the extra feed, which is given
above what would be required if the cows were dry in the winter. That extra cost
is compensated for by the skim-milk. According to the common practice in the past,
farmers have been feeding cows in the winter and getting nothing back, because they
were dry from November.

By Mr. Cochrane:

Q. I understand you to say that would realize $1.00 for each 100 pounds of
milk ?-A. Yes, about that; but the account sales have not been received in full.

By Mfr. Wilson :
Q. That includes the extra feed, not the ordinary feed ?-A. You would realize

that per 100 pounds of milk from the sales of the butter.

By Mr. Bain (Wentworth) :

Q. They had to board the cow, anyway ?-A. Quite so.
Q. And you charge the cow with the extra feed you give it ?-A. The skimmed

milk was equal in value to the cost of the extra feed in the opinion of the farmers
themselves.

Q. And then this was the value of the milk you got in consequence of this ?-A.
It was the value of the butter obtained from the milk.

Q. There is another side of the question. You mentioned that you paid the
patrons according to the quality of their milk; and the man who was paid less,
because his milk was of an inferior quality, was as well pleased as the man who
furnished better milk and got a higher price. You also told us that the higher feed.
ing did not improve the quality of the milk, but increased the quantity. Where
does the difference in the quality come in? Is it in the breed of the cow ?-A.
Almost entirely in the breed and individuality of the cows, and also in the previous
feeding and care of the cows for perhaps four or five years.

Q. The steady general care ?-A. Yes. I think when we carry this work on
for three or four years we will find an appreciable difference in the quality of the
milk, in favour of cows well fed ; but the main difference is in the breed and indivi-
duality of the animals.

Q. I presume, then, in the same breed you find a wide difference in the quality
of the milk from the individual cow, do you not ?-A. A wider difference within the
breeds than between the breeds.

Q. But now and then there is a cow comes in with very inferior milk ?-A.
Yes; in every breed.

By -Mr. Roome:

Q. You think no improvement could be made in the animal by cautious feed-
ing ?-A. You can improve the general quality of the animal by good care from
calfhood upwards. You cannot change the composition of the milk very quickly
by feeding not very quickly. You cannot alter it (as far as our experiments have
gone) appreciably, within two or three months of feeding. You can alter the total
quantity of butter by increasing the quantity of milk. If you give her better feed,
the cow will give you a larger quantity of milk, and it will be more wholesome, too.

By Mr. Bain (Wentworth) :

Q. I suppose the farmer with the richer quality of milk is the farmer known to
have given continuous good care to his stock for a series of years ?-A. Yes; but let
me say this also, that the person who sends the richest milk does not make the most
money always, as his cows may not be cows that gave a large yield of milk at that
time of the year. While the milk may be richer, he may not be paid as much per
cow as the man who sends milk of a poorer composition, but in larger quantity per
cow.
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Q. I can conceive that the farmer who fed his cows ten pounds of meal in the
morning, and expected the milk at night, did not know much about the internal
economy of the animal ?-A. Especially if it was barley meal which he fed.

By Mr. Cochrane:
Q. What is the food that the cow will respond to quicker than meal ?-A. She

will respond to oil-cake and bran quicker than anything, next to fine grass.

By Mr. Bain ( Wentworth) :
Q. In point of fact, bran has a very high value ?-A. I think it stands higher

per pound for increasing the milk than nost other foods. You will get better results
from a. half ration of bran and soie other meal than from brai alone.

By Senator Perley:
Q. Bran and oats would be first rate.-A. First rate, niext to bran and pease,

which are the best.
THE WINTER CREAMERY AT WOODSTOCK.

At Woodstock, which is comparatively close bv, we adopted a rather differ-
ent basis for carrying on the winter butter-making. We thought it was better to have
a comparison between the method of collecting the nilk and separating the crear
by means of a centrifugal machine and the mnethod of havin.g the farmer' set the muilk
at home and furnish the cream only to the factory, keeping the skinmed nilk for
feeding purposes. At this factory the apparatus cost some $350, besides the shaf'ting,
pulleys, belting, etc. We did not require to provide a centirifugral creain-separator.

The business arrangement of the company was sinilar to the arrangement at
Mount Elgin; we paid $100 a year for the use of the premises and the company put
the building in repair fit to be occupied during the coldest weather.

TERMS WITH PATRONS.

Our agreement with patrons was similar to the agreement with the patrons at
Mount Elgin. We charged four cents per pound of butter for collecting the cream
and making the butter in this case.

The patrons set the milk in deep-setting pails at home, and after taking off the
cream. use the milk for calf-feeding, or other purposes. We have an oil-test
churn ; and the driver brings a small sample of each patron's cream to the creamery.
We are enabled to test the quality ot' the cream, and have been paying for cream
according to its quality. Then we compare the results from the oil-test churn with
the total quality of butter churned every day, and we have never on any occasion
been more than two pounds per day out. The total quantity of butter due to each
farmer by the oil-test churn is recorded; and the total quantity from all the patrons
is ascertained by addition. Then the total weight of butter from the churn is
obtained by weighing. We have never found more than two pounds of difference
between the actual quantity of butter made and the quantity called for by the oil-
test churni. At the end of the month we found ourselves only a pound or two out
in the whole month's make. As we were able to pay each patron according to
the quality, some farmers were realizing nearly twice as much per inch
for their cream as others. This arises from the different method of setting the
milk. You can make cream very thin by setting, or very dense and fat.

In this case, also, the butter was sent to England, and did not realize on the
first shipment-the only one of which I have any exact report-within ten shillings
per hundred weight as much as the butter from the creamery where the milk was
delivered and the cream was obtained by the use of a centrifugal separator. That
is equal to nearly 21 cents per pound less value in the English market.

By Senator Perley :
Q. Was it sold in the same market ?-A. The same market, the same place, and

the same time.
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Q. Was it bought on its merits ?-A. It was sold in England under a brand on
its own merits.

Then there was a clamour at this Woodstock factory, on the part of some of the
farmers who had the largest quantity of milk, for the use of a centrifugal separator
in place of the method we had adopted of collecting the cream. I arranged as soon
as possible to put a separator into the Woodstock creamery. We have now been
running a separator there for several weeks, and the farmers do very much better
with that than by using the deep-setting pails at home.

We have been carrying on work at the Experimental Farm during the whole
winter to supplement and complete our investigations at these creameries. What-
ever we could not do at the creamery we have been doing at the Farm, and what
we could not do at the Farm we have been doing at the creameries.

MILK TESTS BY DIVISION OF THE HERD INTO GROUPS.

To determine some points of difference at the Farm, I had the milk from our
cows put into three groups. I had the cows themselves put into three groups-the
cows that had calved eight months and upwards, the cows that had calved five
months and upwards, and those from one to two months from the date of the last
calving. Now, by the best system of setting milk in the deep-setting pails in cold water
without the use of ice we lost 37 per cent of the butter fat in the milk of the cows
calved more than five months. That is a pretty serious thing to have continue in
the country, and is one of the things in regard to which our creameries propose to
do the most for the country.

VALUE OF ICE IN MILK SETTING.

I want to make that clear to the members of' the Committee: that by the best
method of setting milk in cold water, without the use of ice (and very few farmers
have ice), we left 37 per cent of the total butter fat in the skimmed milk. Then,
by setting the milk from the same groups of cows, calved more than five months, in
ice water of a temperature of 38°, we lost 28 per cent. That is, we lost from one-
third to one-quarter of the butter fat by the deep-setting method, whereas by the
centrifugal cream separator we Jost only 3 or 5 per cent. In other words, we
obtained from one-quarter to one-third more butter from the same milk by the use
of the centrifuga[ cream separator than by the method of setting milk in deep pails,
from cows calved more than five months. That means a great deal for the country.

By Senator Perley :
Q. What was the temperature of the water you set it in ?-A. From 45° to 48°

without ice, and 38° with ice.
Q. Would that be cold enough ?-A. That is as cold as any ordinary spring

water.
Q. How do you get that without ice ?-A. We get water from the waterworks

system.

By Mr. Wilson:
Q. I suppose the reports will contain all these facts ?-A. Yes.

FEEDING VALUE OF SKIIMMED MILK.

There is one point more I want to touch on. By the use of ordinary shallow
pans in the setting of milk you do not lose more than 10 per cent of butter fat
during the winter time. We are still running the creamery at Woodstock, because
the farmers there are beginning to appreciate the value of the skimmed milk for
raising calves. In Woodstock they raise a good deal of stock, and value the
skimmed milk for that purpose. In those parts of Canada where they want to
keep on raising and feeding animals for export, in the form of fat cattle, there is
no doubt but that we may have creameries without any deterioration in the
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qualities of the animals raised, because the calves can be raised on skimnied milk
during the winter, even where cheese factories exist. If they adopt the mnet hod of
altering those faetories into creameries, they will have as good, or better, beef
cattle for shipment than they have now in those places where no eheese factories
exist.

By MUr. Cochrane:

Q. I understood you to say a gentleman told you skimnied millk paiid the extra
feed. Was he feeding it to calves ? A. Feeding it to pigs; but when I said that I
did not mnean any individual particularly. That was the report of mv assistant. in
charge of the ereanery, as the general concensus of opinion, expressed at a meeting
held in the neigh bourbood. Dairying was the main topi oe doisussion, and the
general opinion expressed was that ski mmed milk, for all the puirposes of the farm,
was quite equal to the value of the extra fecd they were giving their euattle.

From applications that have been made to me, the probability is that we may
have at least twenty-five cheese factories; in Ontario altered and runinîg as butter
factories this next winter. Already there are eight or nine separators purchased
and being used this sprinîg by way of obtaining experienee. Others are waiting to
put them in next fall. I expect that we will have this next wintier at least twenty-tivo
creameries running in cheese factory premaises, and in a few years we will have
them quite common.

By M1fr. Tyrwhitt :

Q. In extracting the butter from the milk by this centrifugal process, does it
matter what state the milk is in, whether it is fresh from the cows or if it bas to
travel for any distance in the cans?-A. It will take the butter-fat all out in either
case, but the milk should be warmed to 85° by the use of steam before it is run
through. The age of the milk has little or no influence, as long as it is sweet.

By Mr. Semple :

Q. It would follow that the most profitable way is, not to set the milk at the
farm, but to have it go from the farm, and the cream bu separated at the itîctory?
-A. Yes; with this qualification :-Where thele would be only a t-mall quaitity of
milk the extra expense of hauling the milk might equal the value of the extra
amount of butter realized.

Q Is there an opportunity afforded to farmers to get their skim-milk back ?
-A. They are not required to wait more than fifteen minutes to get the skim-milk
back again in the same cans. I think that will be the general plan adopted through
the country.

By -ir. Cochrane:

Q. If it would not interrupt your speech, how do you account for the difference
in the price of the butter obtained from these two factories ?-A. When we collected
the cream at Wood-tock it was raised in every kind of place and in every kind of
condition. When we separated it ourselves, it was under the care of a skilful butter-
makerall the time. The product of these two factories was sold in the same market
at the same time.

By Mr. Tyrwhitt:

Q. f think you have told us that the cost of these machines for extracting the
cream is $300 ?-A. $330 to $350 for the largest size, which will separate 3,000
pounds of milk per hour. A small band machine that will separate 25 gallons per
hour can he purchased for $100. Perhaps I am not quite justified in saying that;
ours cost $80, but I believe $100 would be about what they could be purchased for.
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MARKET VALUE OR FLAVOUR IN BUTTER, AND HOW TO OBTAIN IT.

One point more that has some interest in this connection, and which I sbould
mention to you, is, that while England imported last year over $56,000,000 worth of
butter-nearly twice as many dollar's worth as she imported of cheese-she got
about forty per cent of that from Denmark; and the Danish butter was selling this
winter, the very best of it, ten shillings per hundred weight higher than ours. The
only fault that was complained of in connection with the quality of our butter was
that it seemed to lack the rich, rosy flavour which the Danish butter had. The cause
of that was this:-I want to explain it, so that our farmers may avoid it in coming
years: there was not a single fresh-calved cow supplying milk to the creamery
uritil the middle of February. We made specifie inquiries at Mount Elgin on that
point. Now, I supplemented our work at these stations by work at the Experimental
Farm. I lad butter made from each of three groups of cows-cows calved more
than eight months. cows calved more than five months, and cows calved not more
than thiee months. In every case the butter from the fresh-calved cows would have
fetched in the English market from ten to fifteen shillings more per hundred weight
than the butter from other cows fed on precisely the san-e feed. The butter from
fresh-ealved cows is better in flavour. By having a few fresh-calved cows in each
herd supplying milk to our creameries, we can get as much for Canadian butter
as is obtained now for the best Danish buter. The deficiency in the flavour of our
butter was due entirely to the absence of fresh-calved cows.

By Mr. Fauvel:
Q. In Denmark, have they t'e same means as we have here ?-A. Yes; but they

use more band labour. We can-equal them in every sense, and I think we can beat
them in the respect that we can feed our cattle cheaper. They cannot grow Indian
corn to advantage, but feed their cattle on the pulp from sugar beets inbtead.

By Mr. Semple;
Q. Does the system help them in making butter in Denmark ?-A. They make

tbeir butter in winter, as we should here. The practice there is this:-The period
when the cows are dry is July and August, and most of the cows are made to come
in from August to November; therefore, they have this rich, rosy flavour in their
winter butter which ours lacks ; and they also have a large supply for the English
market when the price is highest.

By Mr. Cochrane :
Q. What do you mean by making butter by hand ?-A. They use their hands for

kneading it, instead of using the butter-worker. They do the actual work with
their hands, just as they knead bread with their hands. I would not like to trust
to that here; I do lot approve of that system.

By Senator Perley:
Q. How long after a cow is calved do you cal her fresh-calved ?-A. There is no

specifie period.
Q. Three months ?-A. The flavour begins to disappear, mostly, after the cow is

calved fron five to six months, especially if she has been served again and is in calf.
The flavour begins to disappear then very quickly, and when the cow is well
advanced in pregnancy the butter-fat is insipid.

By Mr. Roome:
Q. Could butter made during the summer be kept until the winter?-A. Well,

it wou.d have a stale flavour. It loses its delicate flavour by being kept.
Q. Do you think butter-making in summer would be as profi able as cheese-

making ?-A. To a limited extent it might be; but not for exporting to the British
market. It loses the flavour which fresh-made butter has, and we should encourage the
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farmers to have their cows calve, somie in the spring for cleese-naking and sone in
the fhIl and winter for butter-making. One point more before I leave this winter
creamery part of my subject: There has been a notion in the minds of farmers that
it was difficult to send butter to England, on account of the very great expenso
involved. 1ow, our freight charges this winter from Woodstock to Liverpool have
been 55 cents per 100 pounds gross. These freight rates were inclusive of charges
from the station at Woodstock or Ingersoll, Ont., util the goods were delivered at
the dock at Liverpool.

By Mr. Bain (Wentworth):
Q. How does the heat of the steamer affect it ?-A. It is put down in the part

of the steamer where they ship bacon ani such articles, and where it is comparatively
cool. I think we should have refrigerator, accommodation in all faLst steaniers for
the shipment of butter and fruit.

Q. It will be necessary, to preserve the flavour ?-A. It will be some advantage.
Q. That must be one of the advantages which )enmark has over us, in being

close to the English market ?-A. Yes, it is an advantage to them.
Q. Do you know how the Danes ship their butter to the English market ?-A.

They have good steamship accommodation, and some refrigerators. They did ship
some butter, under Government auspices, in cold storage, all tlhe way through, and
some similar lots at the same time in the ordinary way, and the cold storage lots
realized (if I remember aright) over 2 cents a pound higher in the Enîglish market
than the other lots of similar butter which had not the advantage of cold storage.

Q. Even for that short distance ?-A. Yes. You must iernernber iat hie
Danish butter is nearly a week in transit. It is mostly sent to the east coast ports.

PROVINCE OF QUEBEC-DAIRY WORK.

I will pass on, and say something of our work iri the Province of Quebec. As I
have already intimated to you, my assistant, Mr. Chapais, bas givel most of his tieio
to the French-speaking people of the Province of Quebec. (The only other portion
of the Dominion he has visited has been amongst the Freinh-speaking peple of'
Manitoba.) In the Province of Quebec, Mr. Chapais visited 54 places. ile
was accompanied by an assistant who thoroughly understands the arts of cheese-
making and butter-making MIr. Chapais has excellent k<nowledge of thl1e nature of
soils, the rotation of crops and the best methods of cultivation. They mtanaged
to visit altogether 60 cheese factories and crearnerieS, and gave instructions to
152 cheese-makers, 26 butter-makers, and 8 inspectors of syndicutes. It wîll be
seen that they covered the province as thoroughly as two me possibly could ii

the time.
By Mr. Cochrane:

Q. Why had you to send a practical cheese-maker with Mr. Chapais ?-A. Be-
cause I have nuot an assi:tant who is an expert butter and cheese-maker, and ie, ut
the same time, a thorough farmer, able to give information on the farming aSpect of
the business as it onght to be given. It is a difficult matter to fird one mai corn-
bining this dual knowledge. I believe in the good old-faslioned practice otmisioii-
aries going in pairs. Mr. Chapais, my assistant, is one of the best dairy farrmers in
the Province of Quebec, and thoroughly understands all about the cultivation of*
soils. I would like to make this aspect of my work clear. I repeat, that it is diffi-
cult to find a man-I have not been able to find one, and I think I have the pik of'
the men in this business in the Dominion-who understands the cultivation of the
soils, the growing of crops, the feeding of catile, and bas also the tecniuical and
practical knowledge of makinug chee-e and butter; but when I send one of each on a
tout' of instruction, I consider that I have sent a strong team.

By Mr. Edwards:
Q. Do you know any man who knows the whole of the business ?-A. No; and

I will add this, that if the members of the Committee would induce the Government
to give more assistants to the Dairy Commissioner for the Dominion the money
would not be wasted.
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QUEBEC CHEESE IN THE ENGLISH MARKET.

The experimental work in cheese-making in the Province of Quebec was under-
taken at Dunham, and these cheese were shipped to the English market, for the
purpose of illustrating there that cheese from Quebec wei e just as good, in many
cases, as cheese from Ontario. In Ontario four years ago cheese realized an average
of a cent and a quarter a pound more than the cheese from Quebee. That was a
tremendous difference. Last year the cheese in Ontario did not realize more than
halt a cent a pounid above the average of the cheese in Quebec, and many lots of
Quebec cheese were just as good, and sold as high, as cheese from Ontario. But there
is stiil a prejudice in the English market against the cheese made in Quebec, on
account of the inferior quality of the article sent from that province to the mother
country in the past. By shipping the cheese from the experimental station at
Dunhai, with the Quebec brand on thein, it bas given a new impetus to the inquiry
for Quebec cheese from the English trade for next season, on account of the fancy
cheese sent last year. In addition to the cheese factory, we bad a working dairy in
operation at the Sherbrooke and Montreal exhibitions. We also had at Sherbrooke a
display of cheese from Quebec, Ontario, British Columbia and Nova Scotia; and in
that competition the Quebec cheese carried off the Dominion sweepstakes, diploma
and gold medal. Lest the exhibitors might suppose that the judges would be biased
in favour of their own province, I was able to secure the assistance of one of the
best cheese experts in Great Britain, a gentleman who is one of the largest importers
in the Scottish market. He was passing through Canada from Vancouver to
England, and, being an old friend of mine, i asked him to act as judge in the com-
petition. Ie accel)ted the task, and his verdict was that the Quebec cheese, on the
whole, were the finest ho had ever-examined at any exhibition, either here or on the
other side of the Atlantic. That was a good deal to say, and it has had the effect of
causing Quebec cheese to be inquired for more this year than ever before.

DAIRY OPERATIONS IN THE MARITIME PROVINCES.

In New Brunswick, Nova Scotia and Prince Edward Island two of my assistants
visited thirtv-one factories and three creameries, and gave instruction to the persons
in charge. The other part of the work undertaken there was on this line : lu
those provinces the farmers bad a notion that as soon as they supplied the St. John
market there was no other outlet for their produce. They said, " Ontario can ship
ber cheese to England, because ber name is up, but ours will not fetch the same
price." To disabuse their minds on that point, and to afford some light on the sub-
ject, we determined to ship to the English market cheese from Nova Scotia and
New Brunswick, with the result that these cheese sold for the highest price we
obtained for Ontario cheese. The farmers in those provinces now feel that if this bo
the case they might just as well make an effort to place their cheese in the markets
of Great Britain, and we may fairly expect that they will endeavour to turn out a
quality of cheese which will be saleable in that market. Then we had a travelling
dairy in New Brunswick, and gave lessons in butte' making from the platforms.
My assistant in the work bas attended from twenty to twenty-five meetings a month,
and bas awakened a great deal of interest down there. le bas a silo of his own,
and as a result of the first month's meetings, twenty-five silos will be built. That
is the real, practical, useful work which we have been doing in New Brunswick.

By Senator Perley:
Q. Who is your agent down there ?-A. Mr. S. L. Peters.
Then we bave, in connection with our work in those provinces, a chance to dis-

tribute samples of coin. In a very few districts in the Maritime Provinces the
farmers have grown corn for cattle feeding. Many of them thought that corn
would not suit in their climate, that the nights were too cold for it to attain a proper
state ot maturity. To induce them to grow corn we decided to give away samples
sufficient to plant a quarter of an acre. From the different meetings, after the
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farmer listens to an address on the growth of corn, lie is willing to go home and
plough up a potato patch, put in corn and try the experirment. Many farrmers act ually
did that last year. From these people I have most satisfactory and gratifying
returns as to their successes, so that nearly every man who planted a quarter of an
acre last year will put in two to five acres this year. They see it to be the cheapest
way to feed cattle that they have tried, and ther are satistied with the results.

By Mr. Bain (Wentworth) :
Q. What kind suits the Maritime Provinces best ?-A. Pearce's Prolifie, Long-

fellow, and Canada Yellow.

DAIRYING IN MANITOBA AND THE NORTH-WEST TERRITORIES.

Then in Manitoba and the North-west two of my assistants held meetings froni
July onwards. They visited 15 cheese factories and 10 creameries. We had cheese
shipped from Manitoba to the Experimental- Farm. 1 found the Manitoba cheese
most excellent, and their keeping qualities rather superior to that of the provinces
further east. They are specially rich in flavour, and the milk ot that province also
was richer than the milk in Ontario and Nova Scotia. It stands quite as high as
Quebec, and these two furnish the richest milk in fat of all of the provinces of the
Dominion.

Q. Have they any peculiarities as to texture ?-A. They have rather a salvey
and rich body with a close texture, on account of the large percentage of fat in the
milk.

By Senator Perley:

Q. Why is that the case, if the quality of the food does not affect the milk ?-
A. In Quebec the breed is different. They have many French cows with a strain of
Jersey blood in them, and in the Province of Manitoba they have been fed continuously
on those rich grasses, and milked for a short period of the year only.

BRITISH COLU.MBIA-ADAPTABILITY TO PAIRYING.

Then in British Columbia I went down the Okanagon valley, which is well
adapted for mixed farming, where the people buy everything froin Ontario which
inixed farming should produce. They buy condensed milk, and cured bacon and oat-
ieal, and various products of mixed farming. I think the visit of Prof. Saunders

and myself last year will induce them to produce those things for themelves, and
begin to furnish the home market with those things, instead of seeking to find an out-
let for products in China and Japan. I have been amused with the anxiety of some
people to find a narket in Japan, while they are buying conden-ed milk from Truro,
and butter from Wolseley, in the North-west Territories. Down the Okianagon
valley and the Fraser River valley, in British Columbia, they have an excellent
climate and a most productive soit; but the people are only now beginng to go into
farming in an economical and systeniatie manner.

I visited nine places there, and we will probably send a dairy instructor for part
of the season this year. Just a few words more on the new work-and the imme-
diate prospect-which we propose to take up besides continuing what I have outlined
this morning.

PROSPECTIVE DAIRY WORK IN THE PROVINCES.

In Quebec we expect to have an experimental dairy station running during the
coming winter, for the same purpose that we established the station in Ontario this
past winter, viz. :-To induce the farmers down there to alter chee.e factories into
creameries, and have an income from that source during the winter months.

In New Brunswick we expect to have an experimental dairy station for butter-
making in the summer and butter-making during the commng winter. The building
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is now being erected, and weexpect to be iii itinJune. Itwill be located near Frederic-
ton. The Province of New Brunswick has at last awakened to the value of this
method of farming, and the people so much so, that the Provincial Government have
appropriated $10,000 to be spent in promoting dairy work in New Brunswick. They
have recognized the value of our work down there so thoroughly that in the con-
ference i had with the Government of New Brunswick they offered to turn over so
much of that grant, to be administered by our department here, as we could spend
advantageously for them. And so with ail the provinces: there is a manitst desire
to have this business developed and put on the best basis.

In Prince Edward Island we are establishing an experimental dairy station
to make cheese during the summer time. The building is now in course of
erection, and the station will be in operation in the month of June. The object there
is to have farmers turn their attention to making cheese in the summer time and
butter during the winter. This year they will plant in Prince Edward Island one
thousand times as much corn as they ever pianted before, because we gave away
sarnples last year, and induced the farmers to make experiments, with which they
had gratitying success.

In Nova Seotia we expect to have a travelling instructor to visit al] the cheese
factories, with a view of improving the quality of the cheese.

In Manitoba we will have a travelling dairy giving illustrations in butter-
making, just as soon as the seeding is past, when the farmers have leisure to attend
the meetings.

In the Province of Ontario we expect to have cheese-making carried on in the
sunmer, in continuance of our investigations, and then in the winter time we will
give supervision, direction and inspection to those twenty-five or less factories
whieh commence to make butter, in order to have the quality go forward uniformly
fine. If necessary, it may be branded by oui own brand, to obtain and retain the
standing in the English market, and provide against anything going forward of an
inferior quality. I fear I have trespassed upon the time of the Committee in some
measure, and have only covered part of the ground I have been trying to cover
during the year as Dairy Commissioner. i have not touched on the experimental
work which is under my charge at the Experimental Farm.

CO-OPERATION OF PROVINCIAL GOVERNMENTS.

I desire to say that in cvery province of the Dominion we have had the beartiest
co-operation from the provincial authorities. There is no exception to that state-
ment. From British Columbia to Prince Edward Island, we have had the heartiest
co-operation of the provincial Governments, and we are working in the utmost har-
monîy and accord with them. I think we have been able to initiate and record
more progress in regard to profitable dairying during the last year than was done
during ten years of our country's bistory before. (Hear, hear.) These are my own
conclusions after looking the situation over, and we hope to make still more progress
this year than during the past year.

THE NEWSPAPERS.

We have been very much indebted to one circumstance for assistance. Al
through the Dominion the newspapers have given the facts of our work the utmost
publicity. Occasionally I find a friend who chaffs me on the frequency with which
my name is published. I find now that the dairy information is being published
without my name-much to my satisfhction. But the attention which the press bas
given to this dairy work has induced the farmers everywhere to attend the meetings
more numerously and to adopt the practices we have recommended more generally.
There has not been a single dollar spent in advertising the work in that sense, and
per>onally I arn deeply indebted to the press of this country for the help they have
given us. We have had columns and columns of appreciative commendation, and I
cannot recall even one single paragraph that has been written for the purpose of
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bindering our work. Not a single line bas been written that had anything in it
that was not meant for the benefit of the farmers and for the i1nprovenent of our
work. I do not think any other branch of work in anv other country ever got as
much help, or was indebted so much to the press of the country forunsubsidized
and unpaid help. I have to thank the Committee for listening to what I have said,
and il I can corne before you on another occasion I will be glad to give fulrtlier par-
ticulars of our work.

By Mr. Cochrane:
Q. Your commissioner in Quebec addresses meetings. What, molle of procedure

does he follow ?-A. We call a mectirg, visit the faetory, and two days, one1
day with the eheese-makers in the factory, and one afternoon witlh the ftrners froni
the neigh bourhood, when addresses are given. I think we nust average fronm 150 to
200 people at every meeting going through the Provinee of Quebec.

By Mr. Fauvel:
Q. He has not been through ail the Provinuce of Quebec yet ?-A. Mr. Chapais

was in thirty-four counties.

By Mr. Cochrane :
Q. Would both these gentlemen address hie farmers?-A. Yes; the objeect was

this :-One man would give a praetieal lesson in eheese-making or butter-an.kinîg, and
wouild also give an address to the farmers on the care and handling of' iilk for cheese-
making or butter-making ; whereas my asistant, Mr. Chapais, would give an address
on the growing of crops, the care of cows, and co-opieratîve dairying, thus coverii g
the two branehes of the subjeet. For the sum mer work we wanted to give technical
instruction in cheese and butter-making,

Q. Where are your factories situated in Ontario for butter-making ?-A. At
Mount Elgin and Woodstock.

Q. I understand you also Lad several fiactories in Ontario where you give
instruction ?-A. We had one near London, foi western Ontario, and one near
Perth, for castern Ontaio. We will have only one this year, near Perth, as our
funds will iot pei mit us to have more in Ontario.

Q. Then the gentleman who is travelling as instructor goes to thetories ail over
the country ?-A. le did last year, before we started these experinental dairy
stations. He made cheese, and gave instructions to all who cane.

By Mr. Roome:
Q. This plan of locating in one place will scarcely satisfy the whole province ?

-A. We have no other means of finding out certain things about the best practice iii
making cheese; and then, when we issue our- bulletins, cheese-makers will know how
to put our discoveries in practice.

Q. Why not do that at the Experimental Farm ?-A. Becaise we cannot get the
milk there. If we used our own cows, the cheese-makers would say : " The cows
are under your own care, and are in the same condition as those from which we
receive milk."

Q. Whydoes nottheAgricultuiral Departmentask for more moiey ? Parliament
has never refused them money ?-A. I do not know why.

By Mr. Carpenter ;
Q. Respecting the feeding of cows, I took it from vour early remarks that you

consider tei pounds of chopped feed too much for an ordinary cow, and five pounds
too little. What amount would you recomnend ?-A. I would give six to eight
pounds per day shortlv after the cow calved, and after she has been calved for six or
seven months I would reduce that. until she was receiving about two pounds per
day by the time she went dry. The cow will shrink in milk anyway, and I find
no profit from high feeding after the six or seventh months of lactation.
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Q. With regard to your meal rations, are you in the habit of dividing it, or
giving it more than once a day ?-A. It is best to feed twice or tbree times a day.

Q. Then you think eight pounds sufficient for ordinary cows ?-A. I think
that is the maximum for an ordinary cow.

Mr. TYRWHITT.-I think any body who bas had experience in feeding knows
that diffeient animais under different circumstances require different quantities of
food, and that you can train them to eat large quantities without getting adequate
results. The feeder must carefully watch his animals.

By Senator Perley :
Q. What does this six or eight pounds of feed you speak of consist of?-A. Of

barley, oats and pease. It is a good practice to feed milking cows one and a half
pounds of bran per day.

Q. Suppose you are feeding bran and oats, how much bran ?-A. Three pounds
of each per day, with corn ensilage.

Q. low much bran alone could you feed ?-A. I have never tried bran alone,
but I should say that you could not feed moie than five or five and a half pounds
with advantage. When I speak on the next occasion concerning our work at the
Farm, you will find that by growing wheat and pease together farmers will get
very cheap feed to put with corn ensilage. It is a rather unusual mixture, but it
bas given the best crop.

By Mr. Edwards:
Q. What about pease, barley and oats ?-A. That mixture will not give quite

as rich a food as pease, barley and wheat, but it is a good combination.

By Mr. Carpenter :

Q. Wotild chopped barley with bran give you a pretty good food ?-A. If
barley forms more than one-third of the mixture it is not usually satisfactory.

Q. Do you believe in the theory of keeping water constantly before the cows ?
A great many of our farmers water them only once a day?-A. I prefer watering
them twice a day, next to allowing them to drink pure water at will.

laviug examined the last precedingtranscript of my evidence, I find it correct.
JAS. W. ROBERTSON,

Dary Commissioner.

COMMITTEE RooM 46, HOUSE OF CoMMONS,
WEDNESDAY, 4th May, 1892.

The Select Standing Committee on Agriculture and Colonization met this day,
Dr. Sproule, chairman, presiding.

MR. JAS. W. RoBERTSON, Dominion Dairy Commissioner, recalled, addressed the
Committee as follows:-

MR. CHAIRMAN AND GENTLEMNN,-Wheni before you on the last occasion I con-
fined myself mainly to the brianches of work which I was conducting as Dairy Com-
missioner for the Dominion. The greater part of my evidence this morning will
relate to the work under my charge as Agriculturist on the Experimental Farm.
But before I speak of the branches of work at the Experimental Farm, I would like
to add to the statement I made at the last meeting in reference to the shipment of
butter from the Experimental Dairy Stations to England. Since then, I have received
the first full account in detail of the sales of one of the shipments of butter from the
Mount Elgin creamery. It may be of interest to the Committee to learn the detailed
expenses of the shipment-that being the first shipment sent from Canada of winter-
mado creamery butter. The creameries have closed for the season, and are again
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being operated as cheese factories for the sumner months. At Woodstock. where
the creamery closed last week, the patrons and shareholders held a meeting, and
resolved to run the creamery next, winter. They have found it so satisfactory hat
they decided they would run the creamery on their own account if the Govertiment
would not operate it. They also passed a resolution eindorsing the mnovement, and
expressing their thanks to the Government and to those who had carried on the
work.

OPINIONS OF FARMERS IN FAVOUR OF CREAMERIES.

I will not detain you long, while I mention one or two facts, taken-no tfrom the
official report of my own superintendent-but from the speeches of practical fariners
who were in attendance at the meeting and gave expression to their views.

"Mr. Blow, who bas sent milk to Toronto on former winters, receiving $2 per
100 lbs. for it, said that he considered he had done much better this year by patron-
izing the creanery, provided they realized 20 cents per lb. for their butter, as is ex-
pected. le was highly satisfied with the result.

"Mir. E. Rinch considered ho lad made doub!e as mach out of his eows as he
would have done if ho had made his own butter.

" Mr. Kirkpatrick said it paid hin better than selling milk in Woodstoek at $1
per» 100 lbs.

" Mr. Schell said that in order to make noney out of a farm one had to do it by
feeding stock to produce cither beet' or nilk, and with butter at 20 cents per lb. he
considered the production of milk would pay botter.

" Mr. Werry declared that if tlere was no more butter made in the winter ai.
this factory ho would have to sell his cows, as his wife says she will make no more.

" All the speakers laid great stress on the value of the skim-nilk for feeding
purposes. It was returned to them sweet."

A resolution was passed, which I need not read to the members of the Comnittee,
but the general expression of opinion has been in this direction: that the vaile of
the skim-milk and buttermilk bas been quite equal to all the cost of the extra Ied
they had to give to their cows. The cash received froni the sales of butter wus a
clear gain above what they would have had in former years.

ACCOUNT OF SALES AND NET PROCEEDS OF SECOND BUTTER SHIPMENT FROM THE
WINTER CREAMERIES

Now, the account of sales whiph I have received refers to the second shipment
which was made. The first shipment was seattered over the country so widely that
the full details have not yet come to band. The butter sold in Engtand for 124s. per
112 lbs. That was equal to 26-57 cents per lb., or a little over 2; cenits per lb. as
the wholesale price in England. The freight charges from Ingersoll to Liverpool,
including landing dues, amounted to 67 cents per 100 lbs.

The discount, the commission for selling, and guarantee at 4 per cent, amounted
to 1·47 cents per pound, or nearly one and a-hatf cents. The shriikage in
weight (for which I cannot yet account, as it is rather an uncornmnon thing at this
time of the year), amounted to -35, or about one-third of a cent per pourd. The total
expense, including shrinkage, between Ingersoll and the selliig point, was equal to
2-49 cents per pound of butter, or nearly two and a-half cents. That butter will,
therefore, realize to the farmers at the station at Ingersoll 24.08 cents per pound.

By Mr. McMillan (Huron):
Q. What would be the cost of gathering the cream and manufacturing ?-A.

We charge 4 cents per pound, which provided also for the packages.

By Mr. Wilson :
Q. Did you have to take the cost of manufacturing out of that 26 cents?

-A. Yes. The price charged for manufacturing was 4 cents per pound at
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Woodstock and 3 at Mount Elgin. To make a creamery pay well there should
be at least 250 cows' milk furnished, in order to make the runnirng expenses econo-
mical. The members of the Committee will please understand me clear ly: the 4
cents per pound, which we charged this year, did not meet our expenses at Woodstock,
because we kept the creamery running during the winter as a school, when we
made about 70 pounds of butter per day, rather than close it up ; but 4 cents per
pound is an ordinary charge when creameries are established.

By Senator Perley:
Q. You charged 4 cents per pound, and each party got his milk back ?-A.

We charged that when we collected the cream.
Q. Did you not bave some creameries at which the milk was brought to the

factory and separated there ?-A. Yes, and the farners delivered the milk at the
creamery. We charged 3 cents per pound for making the butter in that case;
whereas we charged 4 cents if we collected it from them.

Q. They got the skim-milk at home in any case ?-A. Yes, in both cases.
When we sold the buttermilk for them it was paid for, besides the returns from the
butter. I might mention in this connection that the quality of milk from different
farmers furnished to this creamery varied from 4 per cent of butter lat to 2.93.
That would be from cows calved this spiing, when we ran the centrifugal cream
separator for the last month. In every case we paid for the milk precisely accord-
ing to its quality.

By Mr. McMillan (Huron):
Q. Were they all fresh-calved cows ?-A. The milk was from farmers who were

sending the milk of fresh-calved cows. There might bave been a few strippers
among them.

By Mr. MicGregor:
Q. Do you account for that differenco of quality by difference in feed ?-A.

Difference in the animals accounts for most of it. There is a probability that we will
have twenty-five creameries running in the Province of Ontario next year which
shall have been altered from cheese factories. The difficulty in getting this business
developed quickly arises from the fact that the farmers have to spend from $500 to
$750 in each cheese factory building to prepare it and equip it for the making of
butter. The Governments of a few other countries have assisted farmers to speedily
develop winter dairving. [ want to cite to you the experience of the people of the
Province of Victoria, in Australasia. In the Province of Victoria the butter trade
was oneof alnost no consequence. The Government at first provided a granttopay
a bonus for the establishment of cheese factories and creameries in the province, and
during the last few years they have also provided a sum of money for the payment
of a bonus on every pound of butter which is exported. The butter realized for
those who made it, on this basis, over 1 shilling per pound in London. The total
amount voted by the Government of the single Province of Victoria last year was
£30,000, equal to nearly $150,000. That was not equal to the demand, on account of
the large increase in the quantity of butter that was exported, and so it is now
reported that the Government transferred fiom other appropriations enough to make
the amount for this last year £53,000, or equal to $254,000 paid in the way of a
bonus on butter which has been exported. The avowed object was to give the farmers
some assistance and encouragement until the business was widely and firmly estab-
lished, and then leave commercial enterprise and manufacturing energy to carry it
on afterward.

By Mr. Bain (Wentworth):
Q. Were they looking to the English market ?-A. They shipped to the English

market, and were selling their butter for 112 to 126 shillings per 112 lbs. during
the winter.
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Q. Did they ship in cold storage?-A. Yes.
Q. How many days would the butter be in transit ?-A. About forty-five days.

The imports into England in 1890 of butt er from Autralasia reacheij a value of
£168,000 stg., as against a total value of £22.000 sig. in 1887. That is, ihey sent in
1890 $800,000 worth of butter to England, and that business is reported to be on such
a solid and safe basis that it will run itself on a large seale bercafter. It strikes me
that if the Government of any country consilers it prudent to bonus any article of
produce whieh is exported no one article could be bonused with greater advantage
to the people than creamery butter made during the winter. A litle help 11) this
industiy for three years-no more than that-would give it such an impetuiîs t hat wo
would make more butter the fourth winter than we woull make in ten years without
some assistance of this kind being given. I think I know the attitudle of farmers
pretty well, and the spending of $500 or $750 for nev machinery is a great delerrent
from going into any business. After a number of sections have commenced oper-
ations in this way, I believe winter dairying in creameries woul take i he sanie shape
as cheese-making has taken, and that it would iun independently very quickly.

BRANCHES OF EXPERIMENTAL WORK UNDER MR. ROBERTsON'S SUPERVISIoN.

If I may pass to the statement of the work of which I have charge at the
Experimental Farm, i would like, for the sake of clearness, and toconoize ihe time
of the Committee. to put it under six different head s, Fo that the question of tlhe
members of the Committee mav he ieserved for the different subjects ini their reguîlar
sequence: (1.) I shall preSent a brief surumary of the experiîmental work in the
dairy hu lding; (2.) 1 shall lay before you a stateient of' the resîults we have
obtained from feeding three groups of'cows upon rationsi of different richne.s-. as to
their composition, during the winter ; (3.) I shall give you a statenenît of the con-
clusions from the feeding of ten different lots of steers on different rations and of
steers of diffèrent ages; (4.) I will state Io the Committee a suminary of experi-
mental work on the fattering of swine on the ordinarv grains and on some frozen
wheat from Manitoba and the North-west ; (5.) We have been cariyiig on (as
members of the Committee interested in the Farmus are aware) an experimnient to di:-
cover how many cattle can be fed on the prod uet of fony acres for t he whiole year,
and I will present a record of our crops and the explanatory notes of themn; (f.)
The growth of corn is one of the important branches f our far'm work, and as the
subjects of ensilage and silos corne under my care, I will mention some of oui con-
clusions on that branch of the work also.

TUE CENTRAL EXPERIMENTAL DAIRY.

Our work in the Experimental Dairy at tho Experimontal Faim as been made
complementary and supplementary to the work ofthe branch Dairy Stations ou itside.
Whatever we could not do at the branch Dairy Stations for want of' apparatus for
scientific accuracy, or for want of tine to carry ont the investigations to coinplete-
ness, we undertook to do at the Central Farm ; and whatever we could nîot doat the
Central Farm, owing to not having supplies ofmilk from different patrons produced
from different feeds and under different conditions, we dId at the Branch Statons.
The two together gave us a mass of information in regard to the making of bitteri in
the Dominion. We have carried on a great many experiments in the settirig of milk,
for the purpose of discovering how best to r'ecover al the butter-fat for butter-mak-
ing. It might weary the members of the Committee if I were to go into details oi
this point; the information will reach the people through the repoit which will
shortly be published. We had one experiment, by setting milk at different degrees
of temperature: 980, 88° and 78°, respectively, to disc ver if there was any difference
in the recovery of the butter-fat. We ascertained that there was practically no
difference in the recoverv of the butter-fat due to the temperature at which the milk
was set.
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We carried on an experiment to discover the influence of delay in the setting of
the milk for one hour-, by mnixing all the milk into one vessel and setting half of it
immediately and leaving the other half for an hour. We found that there was a
difference of 11-48 per cent of a greater loss of butter-fat, by leaving milk one hour
before setting il, than by setting it immediately after it came from the stable. These
experiments are not isolated or single tests, but are the conclusions, in most cases, of
twelve or more repeated experiments.

Then we had milk set for Il hours and for 22 hours, to compare the effect of
creaming after these two different periods of setting. We found an verage loss of
8 per cent more of butter-fat by creaming the milk at 11 hours than if left for 22
hours. A good many farmers have fallen into the habit of adding hot water to their
milk, for the purpose of getting a larger yield of cream or butter by that method of
treament. We added 25 per cent of wAter at 160° Fahr, to milk and 25 per cent
at 60°, and compared the results with those from the same milk to which water had
not been added, and there was no appreciable difference in the amount of butter-fat
obtained on the average of a large number of tests.

EXPERIMENTAL GROUPING OF MILCII COWS.

We had the cows put into three groups. One group represented the cows that
were calved and had been milking for an average period of nine and a-half months;
the other group of -ows represented those that had been milking for six months;
and the third group represented those that had been milking for a little over two
months.

From the first group-from the milk of cows calved between eight and
eleven months-we found that 31-11 per cent of the whole butter-fat in the milk
was still left in the skim-milk by the best method of setting the milk in deep-setting
pails. From the milk of cows calved more than six months 27·35 per cent of butter-
fat was left in the skim-milk by the use of deep-setting pails. From the milk of
cows calved from one to three months there was left in the skim-milk 15-93 per
cent, or 16 per cent of the total butter.fat. In other words, from the milk of cows
calved for nine anîd a-half months one-third of the total butter-fat was left in the
skim-milk; from the milk of cows calved more than six months more than one-
quarter of the total butter-fat was left in the slkim-milk; and from the milk of cows
calved an average of two months, about one-sixth of the whole butter-fat was left in
the skim-milk. Wherever- the milk from cows that are recently calved is mixed
with the milk from cows milking for a long period, the separation of cream is more
thorough. The idea of carrying on these experiments was to demonstrate to the
patrons of cheese factories (who will very shortly begin the making of butter
through the winter) that they would get no satisfaction from setting milk from
cows which had been milking for more than five months in deep-setting pails; but
if put through a centrifugal cream separator, all the butter-fat may be recovered
out of any kind of milk at any time of the year.

Lest there might be something misleading in this experiment, we had it
carried on further, to compare the efficiency of creaming with the deep-setting pails
and the old-fashioned shallow pans. We are conducting an experiment with the cen-
trifugal cream separator, the deep-setting pails and the shallow pans through each
monih of the whole year, for the purpose of finding out whieh of the systems gives
the best returns at different seasons. From deep-setting pails, with the experiment
lasting from the 8th to the 12th December, the loss was over 45 per cent of the butter-
fat, and the loss in the shallow pans was something like 51 per cent.

By Mr. O'Brien :

Q. What was the age of the milk ?-A. It was the milk of cows calved from
periods ranging fron eight to eleven months. I need not detain you with the details
of further experiments. The conclusion we have reached so far in all our experi-
mental work is this :-That the milk of cows calved more than six months, with the
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shallow pan system, will give very much better returns Ihan fron ite deep-etting
pails; and also, that the milk of cows ealved recently-say, fron tio ive imoiths-in
deep-setting pails, will give better returns than froi shallow pans. The centrifugal
cream separator recovers practicalIly the whole of the butter-fatt.

(Mr. Robertson here exhibited a chart showing the quantily of' butter-ft, per
100 Ibs. obtained from the various expteriments.)

RESULTS FROM1 EXPERIMENTs IN CREAM RAISING.

1e went on to say: The comparative results fron threo months' tests between
the centrifugal (ream separator, t be deep-setting pails in ice water, andl shallow pan
setting, are these :-By the centrifugal creaim separator phn te quantity of mnilk
required to make a pound of butter was 23·71 Il.; bv lie deep-setting puil>, 25,7 lb.,
by the shallow pans, 24-91 lb. That is practically 2:, lb., 2G lb., and 25 1b., v ihoee

different methods. I might state to the miembers of the Commi ttee, ailso, that ail ihse
figures I have touched upon so fiir are given in detail, vithl the fuil tables of' the
work, in the annual report of last year, but which is not yet ready f>r distribut ion.
For setting milk, a common cheese faetory milk-can was conpareil with deep-set iing
pails; and the loss of butter-faL was 6-2 per cent greater froin the use of the cheese
factory milk-can.

SUCCESSFUL EXPERIMENTS IN OBTAINING FLAVOUR.

We made butter from these groups of eows in different lots, with the object of
discovering if the quality of butter was much diffe ent fron cows at differeîtmiilking
periods, when fed upon the same feed in the bame stable. The only coiplaint about
our butter which went to Englanîd,from the Experimental Dairy Stations ai Wood-
stock and Mount Elgin, was in regai d to the absence of what they called the rosy
flavour or bouquet. There was an absenee of that flavour, which prevented it from
realizing the same price as the very finest Danish butter. We did not tind it possible,
by any methods of making or setting the milk, to get that desirable rosy flavour
when all the cows were calved more than six months; but by mixing the milk of
one fresh-calved cow with milk fron cows calved more than six mioniths, we get the
precise flavour we were seeking. And the reason why our first shipneits of butter
were complained of slightly, although they sold for the price I bave mentioned, was

due to the fact that ibere was not one fresh-calved cow whose milk was being furnished
to the creamery. The want of a few fresh-ealved cows accounted for the absence of
this rosy flavour. Thi, will not be the case again, as the farmers have a nuiber of
cows "coming in" this fall. Next winter's shipments should, therefore, briig 10
shillings per cwt. higher in the same market than did our shipments of this year.

By Mr. Bain (Wentworth) :

Q. Did you use any colouring matter ?-A. Yes, a small quantity; but we
coloured much lighter than the people here ordinarily do, and the complaint in
Manchester was that the butter was too high in colour.

By Mr. ]McKillan (Huron) :

Q. You would consider it better to have cows coming in all the time for all-the-
year-round butter-making ?-A. Yes ; to have the milk of some fresh-calved cows
every month of the year.

EXPERIMENTAL CHURNING.

We carried on an extensive series of tests in regard to the effect of clturning
cream perfeetly sweet and a portion of similar cream quite sour. So far, it ias

required 14½ per cent more of cream to yield a pound of butter when it was sweet

than when it was churned sour. We can recover just as much butter fron sweet
cream when we churn it very cold. The best temperature at which to churnt

sweet eream is from 420 up to 56°; but the time required is about two and a-balf
DAIRY COMMISSIONER AND AGRICULTURIST. 77

.55 Victoria. A. 18 92



55 Victoria. Appendix (No. 2.) A. 1892

times longer than with cream that is sour. For the ordinary practice of the farmer,
it does not pay him to churn it sweet, as it will take him two and a-half times longer,
and there is likely to be a loss in qutantity.

Q. Is there any difference in the keeping qualities of sweet and sour-made
butter?-A. As far as our experience bas gone, the butter that is made from cream
that lias been ripened-that is, not very souir-keeps best. We have a number of
glass jars packed, which are heing tested from lime to time.

Q. Is the flavour of the butter just as good when made from sweet as from sour
cream ?-A. It is milder, and ratherinsipid, as compared with butter madefrom sour
cream.

THE TUINIP FLAVOUR IN MILK.

We commenced a series of experiments to discover the possibility of eliminating
the turnip odour and flavour fr'om milk and butter. We heated the milk to 160° in
one case and made butter from it, and in another case we made butter from the same
milk without heating it ut all. In that experirment we were not sucesstul in
expelling the odour of turnips, and a larger quantity of milk-to the extent of four
and a-halt pounds-was required to yieil a pound of butter than when the milk was
not heated at all. That is, it required a larger quantity of miik, and there was only
a very slight elimination of the odour of turnips. Then we took a portion of crea M
from the milk of cows fed upon turnips to a very large extent-the cows were con-
suming at that time 80 pounds of turniips per day. You will recognize that was too
large a quantity for economicai feeding, but the object was to make the allowance
of turnips so large that the milk would be distinctly and decidedly flavoured with
them. By heating the crearn to 150°-we have been heating it higher since-we
realized a rather larger quantity of butter, a better quality of butter, and we quite
eliminated the turnip flavour and odour. The turnip odour and flavour are not
there, and the butter is better in body, better in flavour, and is keeping better up to
this time. We beated the cream just after it was taken from the milk, and we
ripened it in the usual way. The butter was examined again on the 8th March last,
when the previous judgment was eonfirmed. The butter was of a quality much
superior to the butter from cream not so treated, and was without any odour of
turnips. The butter from the cream not so treated has a stronger odour of turnips
than it had when first packed.

That is all the notes I have here to-day in regard to our experimental
dairy work. I have to apologize for consuming your time upon that technical branch
of t4e work, in which many of you may not be interested ; but it is of much value
to the ordinary farmer, who will get hih information through your reports, and he
will be guided to better methods in his work at home.

By Mr. McGregor:

Q. How long do you ripen cream before churning ?-A. From 12 to 18 bours,
according to its condition. In this connection, I may say that the practice now
being adopted in some daities is to scald the cream when taken from the milk, and
then to add a ce tain quantity of fermentation starter, so that the butter-maker will
know how sour the cream will be in a certain time ut a given temperature.

By Mr. O'Brien :
Q. I suppose the heating would eliminate any flavour beside that of turnips?-

A. Any volatile flavour, such as that of leeks. I have not tried any experiments
with leeks yet, but I think the treatment I have referred to would eliminate the
odour of leeks as well as of turnips.

By Mr. McMilan (Huron):

Q. After scalding the cream, do you keep it cool ?-A. It is cooled down to 50°
and then ripened as usual. It is ripened at about 60°, so as to get it slightly sour.
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By Senator Perley:

Q. How long does it take to scald it?-A. That depends on the quanitity. It
should be held at the high temperature for about fifleen minutes, in ordor to get the
best results.

Q. And then cooled rapidly ?-A. Not necessarily. There is no gain or loss by
slow cooling. We cool it by setting it in water. It would retain the biat for five or
six hours otherwise.

EXPERIMENTS IN RATIONING MILCH COWS BY RERD GROUPS.

A matter of importance has been the series of experiments in feeding. I pro-
pose to present a few general facts to the Committee this nirning, and i shall not give
you the details, because tbe work is still in progress. Three days' work have been
put on the conclusions I have here, ard I have nlot more thian enoughî to occupîy yoir
time for ten minutes. We have been carrying on a test, such as was suggeted in
the Committee last year, to discover the influence and effect upon the quality of nilk,
as to its composition, by giving the animals rich food in one case, and what is coin-
monly calied poor food, in regard to its constituents or nutritive ratio, in aniother
case. 1 will give you an illustration of our work with the three pens which I hohl
in my hand, that will save me some talking and you sone quebtioniing. I seleeted
twenty-five cows and put them in three groups, dividing them as evenly, as to
weight, breed and length of time since calving, as I posibly could. We had a
Holstein, Shorthorn, Ayr'shire, a Quebec Jersey and a grade Shorthorn in one group,
and then we had these breeds represented in each of the other two gro ups. Aiter
a cow calves in one group she gets a ration composed of 40 lb. of corn enisilage, 35
lb. of roots and 5 lb. of straw. That is the fodder part of her ration-a ratier weak
but very succulent ration. To that is added 4 lb. of meal made from a mixture of
barlev, oats, wheat and pease ground together.

The cows in the other groups of similar breeds, and as iiear as possible of
equal weights, received the same fodder ration, with 7 lb. of meal per day. The
meal was weighed separately, so that they got exactly what I mentioned to the
Committee. Of the rough or coarser portion of the rations they wej e given all
that they cared to consume. With respect to the thiîd group of cows, it was
arranged that when. each cow " cane in" she received the same fodder ration and
4 ILb. of meal per day, begiinning where the first group stayed all the time. Afler
the lapse of two weeks the amount of meal was increased to 5 lb. per day for two
weeks; at the end of that period it was increased to 6 lb. of meal per day-a
progressive increase in the quality of meal each fortnîight. A number of those
cows have now reached 10 lb. of meal per day. One group of cows are on a low
grade ration, one on a bigh grade ration, and the thi id receive a ration of' progressive
quality. The experiment will be continued until the eovs of the third group obtain
12 lb. ofmeal per head per day. So far we have conducted over 9,000 single tests of
milk. We have not based our conclusions on imperfect data. In those 9,000 tests
the milk has been in every case tested morning and eveiing, except on Sunldays, and
I did not find anygreater inîcrease in the peicentage of solids in the milk of ibe cows re-
ceiving the progressive ration than Idid in the milkof thecows ofthe other two groups.
That is the condition of'affairs after four months of testing. The conclusion I draw

is, that if a cow gets a succulent ration and not more than 6 lb. of meal per day, she
will produce as good milk as the cow fed on the richer ration I have nentioned. I
have figures here showing the percentage of butter-fat, the other solids in the rnilk,
and the amount of meal per day allowed to tLe different groups.

By Mr. Bain :

Q. What do you mean when you speak of meal ?-A. It is a mixture of barley,
oats, pease and wheat ground together.

Q. No bran ?-A. No bran; I would have added bran but for this circumstance,
that the cows are being fed on the product of the forty-acre lot of' land.
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By Mr. Mc Gregor :

Q. All have received the same amount of ensilage ?-A. Just the same, as long
as the ensilage lasted, and a ration of hay after the silo was empty.

By 1-r. McMillan (Huron) :
Q. Do your experiments lead to the conclusion that an animal is not able to

furnish a better quality of milk on the richer feed ?-A. It leads to the conclusion
that most of the cows we have on hand are up to the limit of their capacity for
richness of milk, but that few of them are up to their capacity in quantity of milk.
Many cows eau be fed with more meal, by which the quantity of milk eau be
increased; but in the case of the cows at the Faim, I think they are almost all at
their limit of capacity for percentage of solids.

Q. Some experiments in other places show different conclusions. I think there
is an experiment recorded at the Governmentfarn in Ohio which leadsto a diffèrent
conclusion. It is evident there is great divet sity of opinion upon the subject ?-A.
i am well aware that there is diversity of opinion, but I have not been able to
observe a reliable experiment which leads to a conclusion diffèrent from that which
I have mentioned. I found in our cows that the same cow will vary from one day
to another-that there will be the widest variation in the milk of the same cow in
the sane stable, fed on the same feed, as between the milkings on successive morn-
ings or evenings. We have found a difference of 1-75 per cent of fat between the
milks from the two consecutive evenings. There is a somewhat steady difference in
the quality of the milk between the morning and evening milkings.

Q. What is the cause of that ?-A. The longer the time that elapses between
the milkings the poorer in solids will the milk be. If a cow is milked every three
hours she will give you a richer milk than would be the case if she were milked at
longer intervals.

By Mr. Cochrane:

Q. What effect had your feeding experiments in making flesh?-A. The
animals are weighed every two weeks, and so far 1 have not discovered that the
animals getting the richer food have increased in weight. They may do so by
and by.

By Senator Perley;
Q. It is just so much food wasted, then?-A. Apparently. We will know that

more definitely when we get to the end of our experiments.

By Mr. Rowand:
Q. Do I understand you that the quantity of milk produced is increased by the

better feeding?-A. Yes, when you feed meal up to 6 or 8 lb. per day with
succulent fodder, but when that is passed the food is largely wasted. Our experi-
ments last year indicated that when we were feeding progressive or richer rations
the cows which were gettiig more than 8 lb. of meal a day did not give us any
proportionate return.

By Mr. JMcMillan (.Huron):

Q. Have you tried your experiments on cows in good condition or those in
poor condition? My experience is, that as soon as a cow gets run down the milk
becomes poor also.-A. We had no cows in particularly poor condition, but we had
these eows fed on poor rations.

While I give these facts to the Committee, I would not yet say that my own
opinion is that there is no difference in the quality of the milk consequent upon the
difference in ieeding, because we have carried on the experiments for onlv four
months, and it may be that later on changes may be noticed. This I would like to
say, that the colour of the milk, and apparently the flavour of the milk, are improved
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a good deal by fairly rich feed. If a cow is receiving rather poor feed the nilk will
be deficient in colouring matter and flavouring also. Our work this year points to

this, that dairymen, especially those who f'urnish nilk to cities (and tlat is a branch
of the work to which I have not yet been able to give much attention)-these dairy-
men are wasting very large quantities of' feed. The volume of that trade is up to
millions of dollars annually in Canada, and a city dairyman fcediiig 12 to 16 lb. of
meal per day gets no better milk than if lie fed from 6 to 8 lb. of ineal per

day to each animal. I am hopeful of being able to devote some attention to this
branch of our dairy work hereafter.

By Mr. Hodgins ;
Q. What style of package was used ?-A. We used tin-lined tubs. The better

tub to use would be a wooden package with parchiment lining. If I have time now,
I would like to pass on to a staternent with regard to the experimental feeding of
steers last winter.

By -Mr. Featherston:

Q. If you have made any change from ensilage to hay feeding, I would like
to know the result?-A. I did not make that change in the case of these cows. I
made a change in the case of cows from corn ensilage to dried corn fodder to coni-

pare the value of these two feeds. So far, the corn ensilage is ahead in regard te
maintaining the flow of milk in the animal.

By Mr. Girouard (Montcalm) :

Q. You told us in your first address that you had given lectures in the cointrv ?

-A. Yes, some 293-myself and my assistants. I gave 49 imyself at conventions in

1891.
Q. What is the average number of assistants ?-A. I have seven men.

Q. Assistants?-A. Yes; not more than that. That does not include the work-

men on the Farm and in the stables, but my assistants as Dairy Connissioner.

Q. 1 speak of the lectures you have given in different parts of the country-
you gave 293 ?-A. Yes, 293.

Q. And the average number of assistants was seven at each lecture ?-A. 01,

no; I have just seven assistants altogether, who attended these meetings, besides t lie

other work we did.
Q. I see vou do not understand my English. What was the average numrr ber of'

parties who attended your lectures?-A. The average of the attendance ? Well. it

varied from 15 up to 500. I think we had an average of nearly 100 at ail the meet-

ings, but there is no way of getting at the precise average.

Q. Do you remember how many lectures were given by your Freih assistant,
Mr. Chapais?-A. H1e gave, I think, 54 lectures in 34different counties. I have already

arranged for him to start and deliver lectures during the end of May and Jiune in

those counties which lie eastward, and in the northern part of New Brunîîswick.

French-speaking people live there.

By Mr. Featherston:

Q. Do you find there is mach change in the smell or taste of milk from cows

fed on ensilage ?-A. None whatever, if the ensilage be well preserved.

Q. Does it sour in any way ?-A. If the ensilage has what is called acetic acid,

there is no sourness either in the taste or smell of the milk.

BAD EFFECTS FROM MAKING IMMATURE CORN INTO ENSILAGE.

Q. There have been a great many complaints on that score in Toronto with

reference to the use of ensilage. A great many milkmen have had to abandon some

of their customers on that account?-A. That comes from putting the corn into the

silo in an immature condition, and producing what is called lactie acid in the

ensilIage.
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Q. From cutting the corn too early ?-A. From cutting the corn early, and
when it has, perhaps, been grown too close together.

EXPERIMENTAL FEEDING OF STEERS ON VARIED RATIONS.

Now, in the feeding of steers I have a few words to say-first, on the handling
of four steers which were dehorned. The dehorning was performed for the purpose
of discovering the effect of that operation upon the animals, and also to illustrate
the possibilities of feeding dehorned steers running loose in a large shed, so as to
economize labour and save manure. We put two ot these animals (which were
three-year-old stects) upon a feed of corn ensilage. From the lst of December until
the 5th of April they gained an average of 28½ lb. each. One of the animals
gained 50 lb., and the other animal gained only 7 lb., running loose and fed
upon corn ensilage and 5 lb. of straw per day. The corn ensilage was poor.
It was ensilage largely from the plots of corn on the Farm, which had not a sufficient
number of ears upon the stalks to make it as good as it ought to have been
for that purpose. Two steers of the same age, and having been treated the
same way, were fed upon a ration consisting of ensilage, with 6 lb. of
ineal to 50 lb. of ensilage and 5 lb. of straw. These steers gained an
average of 128 lb. from the lst December until the 5th April, or an average of
211 lb. from the time they were first put up, on the 29th October, until the 5th
April. They consumed an average of 65-96 lb. of the mixture per day,
which meant that they consumed 6½ lb. of meal per day with the ensilage and
straw. The meal consisted of 2 lb. each of oil-eake, pease and barley.

By Senator Perley :

Q. When you say they increased 211 lb. on the average, what do you mean ?
-A. Of the two steers, one gained 197 lb. aiid the other 225 lb. It was the
average for the two. The gain for the feed consumed in the three-year-old steers
was less than the gain for the feed consumed in the two-year-old steers, or the
yearling steers, or young calves.

By Senator Perley:

Q. The younger the animal, the bigger the gain ?-A. The gain for the feed
consumed was least in a three-year-old steer, next in the two-year-old steers, and
largest in the yearling steers and the calves.

By Mr. Featherston:

Q. You would not feed the calves or yearlings as much as you would the three-
year-old steers?-A. We would give them of the same ration, but they would eat
less ofit, and gain in weight nearly as much per day.

By Mr. Cochrane:

Q. How much do you say the three-year-old steers gained ?-A. The three-
year-old steers gained an average of 211 lb. each from the 29th October to the
5th April.

By Mr. McMillan (Huron)

Q. With 6 lb. of meal ?-A. With 61 lb., running outside in a cold shed,
not in a warm stable. We had four lots of two-year-old steers. The one lot
of two-year-olds were fed upon a ration of corn ensilage, 20 lb.; hay, 10 lb.;
roots, 20 lb.; straw, 5 lb., and meal, 6 lb. Another lot were fed upon a ration of
hay, 20 lb.; roots, 40 lb.; straw, 5 lb.. and meal, 6 lb. Another lot received a
ration of corn ensilage, 50 lb.; straw, 5 lb., and meal, 6 lb. And another lot were
kept upon corn ensilage, 50 lb.; straw, 5 lb., and frozen wheat, 6 lb. Those on corn
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ensilage, hay, roots and meal gained an average of 276 lb. each, and they con-
sumed an average of 6 1-96 lb. per day, ut a cost of 18-27 cents per day. Let me
tell you how I have estimated the cost this year. I put the hay ut $8 per ton ;
straw at $4; roots at $4 per ton ; ordinary grain at $20 per ton, and the oil cake ut
$30 per ton. I put the corn ensilage this year ut $2 per ton; I put it last year ut
$1.40. I put it at $2 for the reason that the ensilage was wilted more this than last
year. A very bad hail storm struck our corn field iii August, stripping the leaves
and damaging the stalks ; and I put the ensilage down at its actual cost in au un-
favourable vear. for the sake of comparing the result under unfavourable conditions
with the favourable conditions of last year. I have put the prices here a little higher
than the ordinary farmer would realize froni the sale of the produets I have mien-
tioned. On the ration of hay, roots and meal the animais gained 266 lb. each,
or 10 lb. less than the others. The animals on ceorn ensilage and meal gained
aun average of 332 lb. each. That is, they gained 51; lb. each more than the
animals on corn ensilage, hay and meal, and 66 I1b. each more thani the animals
on hay, roots and meal in the same length of tine. There was the sane quantity
of meal in the ration mixture given to each animal, but some consumed more of the
mixture than others, and therefore consumed rather more meal per day.

Our method of feeding is, that if an animal leaves any quantity of its feed it
gets less in the next feed. If it eats that up clean, it is given the fi>rner allowance.

By Mr. McMillan;

Q. With us, every animal that has not its food eaten in an hour and a-half las
what is left taken away ; but we seldom have any to take away ?-A. The point I
want to make clear is this: That the gain on corn ensilage and meal, with 5 lb,
of straw, vas highest by 56 Lb. per steer. The second highest gain per day was from
corn ensilage and frozen wheat. The next highest was fromn corn ensilage, hay,
roots and meal. The lowest was from hay, roots and meal. I will make that clear
in a moment.

COST OF RATIONS FURNISHED.

As to the cost per day on these different rations-figured at the rates I have
mentioned-those that cost us dearest per day were on corn ensîlage, hay, roots and
meal; they did not gain by 56 lb. each as well as the best lot, and they cost
18-27 cents per head per day. Then the next highest in cost were on hay, roots and
meal. They cost 18-19 per head per day. Those that cost us next highest were on
corn ensilage and meal, and they cost 14-46 cents. Those fed on corn ensilage and
frozen wheat cost 9 -36 cents per head per day. I want to finish that for you in this
way, as it is difficult to give the facts to the Committee without taking half an hour
to make clear a test involving so many figures:

INCREASE OF FLESU FROM DIFFERENT RATIONS.

On corn ensilage and meut the animals gained about one-quarter more in weight
in the same length of time than those on hay, roots and meal. They gained a
quarter more in weight and cost about a quarter less in feed. That is the sum total
of the whole matter. They looked better, and I think they were in as good condition
fer the butcher in every way. Two steers which had been fed on corn ensilage alone
for five weeks were fed afterwards on corn ensilage and frozen wheat, to discover
the value of that substance for making beef. As has beern mentioned alreadv, these
steers cost an average of 9-36 cents per day, counting the frozen wheat ut 35 cents
per bushel. It was not saleable above that figure ut either Brandon or Indian Ilead
this year. We had a car-load brought down from the North-west in order to help
the farmers of the west to discover whether the product could not be marketed to
advantage in the form of beef and bacon. These animals cost 9-36 cents per head

per day, and gained un average of 1¾ pounds per day from the 9th January (whcn
the experiment began) until the 5th April. That was reckoning the cost of the

DAIRY COMMISSIONER AND AGaICULTURIST. 83
2-6q

,55 Victoria. A. 1892



Appendix (No. 2.)

food only. In this connection, let me show you that as far as the actual gain per
day was concerned the animals on corn ensilage and meal gained most per day with
an average of 1-94 lb. each-nearly 2 lb. per day. The animals which gained
the next fastest were on corn ensilage and frozen wheat-1-75 lb. each per day ;
the next were on corn ensilage, hay, roots and meal, 1·65 lb. each per pay. We
find that with corn ensilage and meal we get the largest gain per day, the next with
hay, corn ensilage, roots and meal, and the poorest gain where no corn ensilage is
fed.

By Mr. Edwards:

Q. The price for frozen wheat would only apply to the North-west. The freight
would not be added ?-A. No.

By Mr. Putnam;

Q. Was the meal the same in all cases ?-A. The quantity in the ration mixture
was the same in all cases, but the animals in some cases ate more of the whole
mixture.

Q. How much straw did you give ?-A. Five pounds of straw in every case with
the mixture.

We make up a ration such as is suitable for the animals. Each of these rations
contains 6 lb. of meal, but in some cases the animals eat more of the ration
than in others, and consequently get more of the meal. Of a ration of 61 lb. contain-
6 lb. of meal, one animal may consume 65 lb. per day and another only 55 lb. per
day ; so that in the latter case the animal that consumed the lesser qnantity
obtained a smaller quantity of meal than the other. We try, however, to make the
rations of such a composition that we get the largest gain from them. You Will
readily understand that the details of these experiments would occupy the attention
of the Committee an hour or two if I were to give you full particulars, and conse-
quently I am compelled to curtail my observations and explanations. But to render
the subject more readily understood, I submit the following tabulated statement of
experimental rations :-

THREE-YEAR-LDs.-TwO steers which were deborned were fed in a loose box
(where the temperature is almost as in a shed with single board sides) on a ration
of-

Lb.
Corn ensilage.................... ............ . ............. 50
Straw ........................... ,........... ......................... ....... 5

55

Two steers of the same age and similar quality, also dehorned, were fed in a
like manner, on a ration of-

Lb.
Corn ensilage....................................... ......................... 50
Straw......................... ..... ............. ..... 5
O il-cake...................................................................... 2
Ground pease. .. ..... ............. .................. ...... 2

do barley .............................................. ... ........... 2

61

MR. JAMES W. ROBERTSON,
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TwO-YEAR-OLDS.--TwO steers were fed upon each of the following rations:

No. 1. Lb. No. 2. Lb. No. 3. Lb. No. 4. Lb.

Corn ensilage.. *20 Corn ensilage... 0i Corn i lagv . So

Hav ....... 'o Hav 20

Roots.... . ...... 20 Roots. 40

ta..........Z Straw Z ta'Z ta

Oil-cake. 2 Oil-cake 2 Oil-eak .. 2 Frotn what. .

Ground p-ase... ;round p-ase 2 Ground peaSt 2

do barley. . 2 do barlev 2 do barlev. 2

61 71 1

YEARLLINGS.-Two yearling steers were fed in a loose box, Similar to those used
for the three-year-olds, on ration No. 3 ; and two other steers of equal age were fed
on the same ration in the ordinarv stable.

CALVEs.-Two steer calves-one Shorthorn grade and one Quebec Jersey grade
-were fed on ration No. 2; and two steers of an equal age, and similar breeding,
were fed on ration No. 3.

These experiments will furnish data, also, upon the number of pounds gained in
weight, and the quantity of feed consumed per pound of increase in live weight, by
three-year-old, two-year-old, yearling and calf steers, respectively, when fed upon the
same ration.

FESULTS OBTAINED PROM STEERS OF DIFFERENT AGES FED UPON THE SAME RATIONS.

The next important thing I might bring before you is the comparative gain per
day of calf steers, yearling steers, two-year-old steers and three-year-old steers on
the sane ration in the same length of time. The very best gain we realized per
day was with the two-year-old steers on corn ensilage and ineal. They gained an
average of 332 lb. from 29th October to 5th April. The second best gain per day was
with the two-year-old steers fed on corn ensilage, hay, roots and meal. They gained
in average of 276 lb. each. But we had a better gain during the three months from

those fed on corn ensilage and frozen wheat. The next largest gain was with the
calf steers, which gained an average of 268 lb. each in the samo length of time.
They consuined an average of 30-73 lb. per day of the sane ration (ration No. 2),
against 53-84 lb. by the two-year-old steers. The next highest gain was by steer
calves. One calf of each of these groups was a grade French Canadian, from our
Canadian cows. In form they are certainly not adapted for beef-making, and did not
gain as mach as the Shorthorn grades in the same lots.

By Mr. Edwards:
Q. Have your experiments gone sufficiertly far to determine whether it is

better to feed steers loose or tied Up ?-A. In point of economy and labour, it is better
to feed them loose by all odds. In point of gain per day, there is a little advantage
in having them tied up.

By Mr. M3cMillan (Huron):
Q. Animalis dehorned would go back on their feed for a little while?-A. Two

of the steers which we dehorned were quite sick for a week, and lost a good deal in
weight. Two of the others did not seem to suffer any inconvenience.

Q. Did they lose weight ?-A. Perhaps for a few days, but not afterwards.
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By Mr. Bain (Wentworth)
Q. Did they discharge much ?-Yes; the wounds on two of them discharged

matter for a week. That was due, perhaps, to lack of forethought. I had made no
provision for the immediate staunching of the blood. Sometimes the arteries are
larger at the base of the horn in one animal than in another. When the operation
is being performed. a farmer should have a piece of cloth covered with coal-tar to
apply to the wound immediately.

Q. What age were those which you dehorned ?-A. They were three-year-old
steers. We dehorned a five-year-old bull also.

By Mr. Edwards:
Q. Would not the economy in feeding and the saving of manure overcome the

difference in gain by having them tied up ?-A. I think it would more than balance
it. For an ordinary farmer, it is much more economical to dehorn his steers and feed
them loose than to leave the horns on and tie the animals up in the stable.

By Mr. Mc Millan (Huron) :
Q. Do you think there is much more cruelty to the animal in dehorning and

letting them go loose than retaining the horns and tying them up in the stable ?-A.
The dehorning operation lasts from a quarter to half a minute, and in twenty-five
cases out of thirty there will be no appearance of inconvenience; and I think no
more pain after the operation is over than a man feels when he bas had a piece of
skin knocked off his hand. I do not see any element of cruelty in the operation,
when performed with care.

By M1r. Edwards:
Q. The severity of the operation would depend on the experience of the operator

and the instruments he used ?-A. A sharp saw in the hands of an expert man will
take both horns off in less than half a minute.

Does it hurt afterwards ?-A. I think it heals up quickly in most cases; and
after the quick woind is healed, the stub of the horn does not seem tender.

By Senator Perley:

Q. What kind of a saw do you use ?-A fine-toothed stiff-backed saw.
Q. Have you any fear of the gentleman from London ?-A. None whatever. I

have no hesitation in saying that I would dehorn steers from humane motives as
well as from those of profit.

By Mr. Roome:
Q. Have you started to dehorn any young cattle ?-A. Yes, some yearlings

this year, and we are going to dehorn calves also.

By Mr. Carpenter:
Q. I would like to ask Professor Robertson, for the benefit of dairymen, to state

whether he bas found any means of removing the odour of turnips from milk ?-A.
Not froin milk to leave it rich in flavour and wholesome, except by scalding it and
adding a little saltpetre.

Q. The feeding of turnips has not much effect on milk ?-A. Not much effect,
except in imparting a turnip flavour and odour. The feeding of corn ensilage gives
a better milk and a larger flow of it.

laving examined the last foregoing report of my evidence, I find it correct.

JAS. W. ROBERTSON,
Dairy Commissioner.
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COMMITTEE RooM 46, HoUSE F CoMMoNs,
WEDNEsnAY, 11th May, 1892.

The Select Standing Committee on Agriculture and Colonization met this day,
Dr. Sproule, chairman, presiding.

Mr. J. W. ROBERTSON, Dominion Dairy Commissioner, was rcalled, and
addressed the Committee as follows:-

The branches of the subject which I had proposed to present to the Comnittee
to-day were the fattening of swine, the growth of crops on forty acres of land, and the
growing of fodder corn and the making of ensilage. I will not detain you with
any unnecessary preliminary remarks. I think that the ienbers of the Cem nit tee
already well understand the importance of the swine industry to the country. I
need. not enlarge upon that aspect of the subject. There is no kind of stock fateined
upon any faim which carries less off the farm than do fat swine. There is no kind
of domestic animal which we fiatten fer food for man that assimiates a larger por-
tion of the food it consumes and turns it to profitable aceounît. There is ne animal
product to-day for which there is a larger demand in the chief centres of population
than for fine bacon and fine hans. The magnitude of the industry on this continent
is unsurpassed, and the possibility of the extension of it in Canada is very easy if
our farmiers only adopt the best methods. I might detain the Connit tee a long
time on that general aspect of the subject, but I thinik it would not be prudent flr
me to do so.

EXPERIMENTS WITI VARI•US FOODS FOR FATTENING swlNE.

Last year we undertook a series of experiments to determinîe the relative
value of steamed and raw food. I presented nost of the conclusions friomî those
experiments to the Committee last year. They mi gh t, however, bear repeti tion in brief.
The feeding of steamed or cooked food to swine will rnake thcm gain in weight much
faster, but they eat so much more food that there is no return for the tiouble and
expense of cooking. The amouint of food consurmed for every pound of incerease in
the live weight is practically as much with food steamed and warncd as wil h food
cold and raw. We had another experiment last year in the leeding of swine with
grain and roots. I find that sugar beets are worth just as nuch per hundred weiglt
for fattening swine as is skim-milk-that is, 100 lb. of sugar beets will give
just as large an increase in weight in the fattening of swine as slkim-milk ; but skini-
milk is much superior in the raising and feeding of young pigs. It gives thein bonie,
muscle and growth, sugar beets being chiefly useful for feeding when they are being
fattened.

LINES OF EXPERIMENTS AND RESULTs OBTAINED.

The lines of experiments taken up during the past winter were: (1.) To dis-
cover the effect of feeding two pens of pigs on whole grain, as against grain ground
and fed in a wet condition. For this purpose we usedi five Polantd China pigs. The
results were these:-Two pigs, fed upon pease and barley whole, consu med 4·04
lb. of grain for every pound of increase in live weight. Three pigs of the same
litter were fed upon grouncd barley meal, and they consumed during the saune period
4'10 lb. of meai for every pound of increase in live weight. As a matter of
fact, in this experiment the pigs that consumed the whole grain gave just as large
an increase in weight for the food they consumed as did the pigs that consumed the
ground grain. But apart from that, the pigs fed on the unground grain were not healthy
longer than six or seven weeks, and if we had not sold them then I believe the whole
pen would have gone off their feet in another week. They were not diseased, and
we did not dispose of them because they were in ill-health. Their organs were found
to be healthy, but I think they would not have lived in a healthy state long, on
account of the accumulation of fat around the lungs and heart. I came to this con-
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clusion from that experiment:-That there is always a risk to the thrift of the
animal and to its general health from the feeding of whole grain, unless the pigs be
very well advanced in maturity. I think full-grown pigs could be fed upon whole
grain with littie injury, but young pigs cannot be fed economically with grain that
is not ground.

SELECTION OF STOCK FOR EXPERIMENTS.

Then we began another experiment with three sets of pigs, all of similar breed-
ing, of the same age and of nearly equal weights. In this case we had five pigs in
each pen. Three of them were grade pigs which were purchased, and two pigs cross-
bred between the improved large Yorkshire and Poland Chinas. Whilewe have not
been yet able to undertake a comparison between the different breeds of pigs, I might
say that these grade pigs between the Yorkshire and Poland China seemed to grow
quite a quarter faster than the grade pigs purchased outside. During this season
our plan is to make our experimental work that of a comparison between the pigs
of different breeds. Up to now our work has been to ascertain the effect of different
kinds of food, or food prepared in different ways. Let me give you a mental picture
of these pens, so that what I say will be easier understood. We had three grade pigs
purchased outside that seemed to show either Yorkshire or Chester White blood.
With them we put two of our own cross-bred pigs, cross-bred by using a Yorkshire
boar on Poland China sows. The next pen had five pigs of equal age and similar
breeding; and the third pen had the same number from the same litters. So the
pigs in each pen were equal as to breed, quality, age and size.

RATIONS AND RESULTANTS IN FLESH.

We fed one pen on a mixture of pease, barley and rye, whole-the grain being
soaked for 48 hours to soften it. We fed the second pen on the same mixture of
pease, barley and rye, ground and soaked. We fed a third pen on the same mixture
of pease, barley and rye ground, for a half ration, and skimmed milk for the other
half. We had a comparison between the whole grain, ground grain and half grain
and half skimmed milk, fed to pigs of the same grade, age and size.

By Mr. Cochrane:

Q. What do you mean by half rations of grain?-A. That we allowed them half
as much grain as we did the others, and all the skimmed milk they could drink, to
discover how much grain was equivalent to 100 lb. of skimmed milk. The
average weight of pigs in each case was 69 lb. when the experiments commenced.
Of the whole grain, the pigs consumed 1,412 lb., and gained for that 300 lb. in live
weight. I will make the comparison clear to you in a moment. The number of pounds
of grain consumed for every pound of increase in live weight was 4-7 lb-.that is,
when the grain was fed whole and soaked for 48 hours.

In the pen alongside, where the grain was fed ground to the pigs, the pigs
gained in weight 395 lb. for 1,690 lb. of grain consumed. In this case the quantity
of grain required for every pound of increase was 4-28 lb. A moment's comparison
brings out this fact, that the pigs to which we fed whole grain consumed 10 per
cent more feed for every pound they gained in live weight than did the pigs which
were fed on ground grain. The pigs were also in a more wholesome condition on
the ground grain than those that were fed whole grain. There is less risk of loss
from deathe feeding grain ground than feeding it whole.

In the third pen fed on half grain ration and half skimmed milk the pigs con-
sumed 948 lb. of grain and 5,808 lb. of skimmed milk. They gained 422 lb.,
and they consumed 2-25 lb. of grain and 13-76 lb. of skimmed milk to produce an
average of 1 lb. in live weight. The pounds of grain required to produce a pound
of increase in live weight were in the first place, where the animals were fed on
whole grain, 4-70 lb.; in the next case, 4-28 lb.; and in the third case 2-25 lb. of
grain and 13-76 lb. of skimmed milk.
88 MR. JAMES W. ROBERTSON,

A. 189255 Victoria.



55 Victoria. Appendix (No. 2.) A. 1892

The fourth lot of pigs of as near the same quality as I could select them were
fed three-quarters of the ration of the same mixture of meal, and one-quarter of the
ration of skimmed milk. They consumed 3-31 lb. of grain and 4-45 lb. of skimmed
milk for every pound of increase in live weight.

Before I say anything more, let me state that in the results fron the feeding of
these four pens, 1 lb. of grain was equal to 6 lb. of skimmed milk; or, speaking
exactly, 6-1 lb. of skimmed milk. That is rather high. I think our feeding
experiments later will reveal that 1 lb. of grain is equal to 5 lb. of skimmed nilk,
but in the tests I have given you 1 lb. of grain was equal to 6 1b. of skimmd nilk.
I do not think, Mr. Chairman, there is any need to detain you any longer on these
four feeding experiments, unless it be to answer sone questions.

By Mr. Semple :

Q. How long did the experiment last ?-A. It lasted for 12 weeks, whenl these
figures were obtained.

By MIr. Sanborn:

Q. You spoke of feeding sugar beets. How did you feed the beets ?-A. We
fed them raw. I mentioned that sugar beets were nearly equal to skimmed nilk
for fattening swine; but they are not nearly equal to skinmed milk for young
growing pigs.

By Mr. Semple:

Q. How many pounds did the pigs gain in 12 weeks ?-A. lo one case 60
lb. each, in another case 79 lb. each, and 84 lb. each in the thiu-d pen.

By Mr. Cochrane:

Q. How old were they when the experiments were commenced ?-A. Tl'hey
would be nearly three months old when we started, weighing 69 1lb. each.

By Mr. Semple:

Q. They would be, when the experiment was finished, 129 lb. in weight and

six months old ?-A. These were the pigs that were the smallest of the lot. The

pigs that were the heaviest of the lot were '153 lb. The two pigs in each pen
of our own breeding were much heavier and younger than the others, which were

purchased.

By Senator Perley:

Q. They would not be six months old?-A. Our own pigs, bred on the Farm.

were not so old as that. The pigs that we bought were pretty well stunted for two

months before we got them.

By Mr. Cochrane :

Q. Would you think beets would be as good for a three months' pig?-A. Not

for a three months' pig; and in all cases the skimmed milk would give the better

quality.

By Mr. O'Brien:

Q. Have you tried the experiment of boiling mangels and grain together ?-A.

No, not yet.

By Mr. Carpenter:

Q. Did yon give them a ration of sugar beets, or what they would eat?-A. We

gave them what they would eat. In all pig-feeding experiments they are allowed

to consume all they will eat clean each day.
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EXPERIMENT WITH FROZEN WHEAT.

An experiment with frozen wheat was the next line of experimental work. We
first undertook the test to discover the effect of feeding large-sized swine on frozen
wheat for fattening them only. These pigs were bought, and put in at an average
of 186 lb. live weight. We put four in one pen, and they averaged 185 lb. each-
we put four in the second pen, and they averaged 186 lb. each; we also put four in
a third pen, averaging 187 lb. each. They were a very even lot, in regard to their
weights and appearance.

We fed the first lot on frozen wheat ground and soaked for 12 hours. We fed
the second lot on whole wheat soaked for 48 hours. Between these two the results
were :-Of the ground and soaked wheat they consumed 1,916 lb. and they gained
361 lb. in live weight, which showed that they consumed 5-30 lb. of frozen wheat
for eveiy pound of increase in live weight; or 11-3 lb. of increase in live weight
for every bushel of wheat consumed. Then the other lot of pigs were fed with
frozen wheat, whole and soaked for 42 hours. They consumed 2,282 lb., for which
they gained 349 lb. They consumed 6-54 lb. for every pound in weight they
increased, against 5-3 in the case of the other pigs. Thus, they gave a gain of 9-1 lb.
for every bushel of wheat they consumed. The extra consumption of grain, when
not ground, in this case, was 23 per cent more for every pound of increase than when
the frozen wheat was ground and soaked.

By Mr. Semple:
Q. Was the wheat the sanie quality in both cases ?-A. The same quality in

both cases.

By Mr. Sanborn;

Q. Was it soaked in cold water ?-A. Yes.

By Mr. Carpenter :
Q. Where did you get it ?-A. From the experimental farms at Indian Head

and Brandon, Man.
Then the third peu of these same pigs were fed upon a mixture of pease, barley

and wheat, to see if the frozen wheat was nearly an equivalient for these grains.
These were fed whole, and soaked for 42 hours, and in this case the pigs con-
suned 2,228 lb. and gained 367 lb. in live weight, thus consuming 6.07 lb. of grain
for every pound of increase in live weight. That was rather better than frozen
wheat fed whole, and not so good as frozen wheat fed ground. Then we had another
experiment with smaller pigs. I might mention here incidentally, or by way of
explanation, that in every test we have conducted, wherever we have commenced the
test with very heavy pigs they have consumed a very much larger quantity of grain
for every pound of increase than did smaller ones.

By Mr. Wilson :
Q. It is more expensive, then, to raise heavy pork ?-A. Yes; it costs very

much more in feed for every pound of increase.
Then, as I was about to say, we had a pen of smaller pigs of our own raising.

They were cross-bred between the Yorkshire and Poland Chinas. They were put
up to feed at an average weight of 71 lb., and were fed on frozen wheat ground and
soaked for twelve hours. They consumed 1,013 lb. in eight weeks' feeding. That
experiment is not closed; but the pigs presently seem to be gaining even faster
than when I made these notes, which was when I came before this Committee the
last time. I have not had time to examine the data up to this present date.
The food eonsumed was 1,013 lb. and the gain was 277 lb., the consumption of
grain being 3·66 lb. for every pound of gain in live weight. They gave an increase
of 16·4 lb. for every bushel of wheat consuned. These other pigs to which I have
already alluded were sold at 5¼ cents per lb. live weight. If the increase in live
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weight in this case be worth the same. it will make the frozen wheat worth 82 cents
per busbel. That would be the return for the wheat at the rate of increase I have
given, calculated at the price for which I have sold pigs within ten days.

Then we have another pen of pigs under test, feeding thei a snall portion of
skim-milk with fiozen wheat. They seem to make the best gain of any pigs we
have fed this season, even better than the pen of which I have just given you the
figures. That experiment began only a month ago, and I shall not speak detinitely
of results, because the first month's feeding is never quite conclusive in anv way.

In coneluding this part of the evidence whieh I have to otfer to the Committee, I
would like to emphasize this aspect of it :-There is likely to be a good deal of f. ozen
grain in Manitoba and the North-westTerritories which will be practically unsaleable
as grain, being unfit for milling and without sufficient value for any other purpose to
bear the heavy expenses for shipment. Now, if the farmersof Manitoba and the North-
west Territories would get a really vigorous breed of swine and use the frozen
grain, which they may have some seasons, in the fattening of swine and the feeding
of steers, I believe that in most years they would net as nuch cash from frozon
wheat as they have done from their good grain sold for nifling purposes. Thliey %would
find themselves also with a supply of the very best kind of manure, which, even
with its much-lauded fertility, the land will need shortly. I have fed frozen grain
this year to cattle and swine, and I am hopeful that iarmers up> there vill be pre-
pared to fortify themselves against possible or probable disaster by using frozei
grain in the way I have suggested. As soon as men outside are convinced that the
people of the North-west are not compelled to depend upon one crop only, they will
go there more readily, and even if the season be unfavourable for grain, anid it
cannot be sold for flour, there is no doubt but that in Ibis way they can sel grain
which has hitherto been unsaleable. I attach a good deal of importanice to this work,
for the reason I have just given the Committee.

There is this also to be said, that in Manitoba and the North-west thbey were
rather discouraged by a number of farmers going into pork-raising sone eight or tenl
years ago and meeting with unexpected disaster. There was no sale for tlahae> ,
becausethere were no paeking houses erected. These men took no pains to keep
the animais in comfortable pens, and they became unhealthy, and had what is
commonly called swine plague-sometimes called swine fèver. I have seen that
three times, and I never saw it arise except where there was a tilthy condition of the
hog peu. Where the unsànitary condition has been renoved, i have fbund a speedy
disappearance of the disease. I think there is nothing insuperable to the people oW
the North-west and Manitoba in developing a large trade in the rnaking of pork
and bacon and hams. I think the people of Brandon hould have a large trade in
that respect behind them. And when oui farmers there learn to export products in
beef, butter, cheese and bacon, we will find the whole country respondmrng to their
prosperity. 1 have nothing more in my notes with regard to this branch of our
work.

By Mr. Cochrane:

Q. The conclusion you have arrived at is, that pork can be produced cheapest
from young pigs fed on ground grains ?--A. Yes. The average of our five fi(eIing
experiments this winter is that it took 4-15 lb. of grain for every pound of increase
in live weight. That includes the test which we made under unsuitable conditions
for the purpose of comparison, as well as the best results we have obtained. We
find it convenient to carry on mainly one Une of investigation at one time.

DEVELOPMENT OF FLESH BY FEEDING PERIODS.

We have experimented with the feeding of pigs at the different ages, and the
quantity of feed required per pound of increase in the live weight at different ages
and weights. Last year the second month of the feeding period gave the best
returns for the food consumed. For the third month 31 per cent more feed was
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consumed for every pound of increase ; for the fourth month 86 per cent; for the
fifth month 110 per cent, and for the sixth month 125 per cent more food was
consumed for every pound of increase in the live weight of the pigs than during
the second month of the feeding period. This coming year our plans are to carry
on experiments with pigs of different breeds, to find if there be any great difference
in the gain in weight of pigs of different breeds on the same food.

By Mr. MeNeill :
Q. How many pigs in a pen ?-A. There were from four to five for fattening.

Since potatoes have been mentioned, I would like to say one thing for the guidance
ofimen who want to use them: that the practice of boiling or cooking potatoes will
give them a very much greater value than feeding them raw. There is a decided
advantage in cooking potatoes for pigs. The starch granules in potatoes are burst
open by the cooking process, and the potatoes are more digestible when cooked than
uncooked.

By Mr. Cochrane:
Q. They would consume more and fatten more rapidly ?-A. Yes; and they

would fatten more rapidly, for the same quantity, if the potatoes were cooked than
if fed raw.

By Mr. MlcNeill:
Q. Do I understand you to say you do not think there would be sufficient advan-

tage to make it worth while to cook grain ?-A. The amount of grain required to
produce a pound of increase in the live weight is practically the same in both
cases, only the cooked grain will make the pigs grow faster. They consume so much
more of the steamed grain per day that the consumption of grain to the pound of
increase is the same in both cases.

THE STOCK-SUSTAINING CAPABILITIES OF FORTY ACRES OF TILLED LAND.

We had set apart 40 acres of land, mainly to ascertain and illustrate how many
cattle could be fed on that area for the year. The main object of undertaking
and carrying on this work was to encourage the farmers who have small areas of land,
and to show them how they can keep a large number of cattle on a small acreage.
Too many men on small farms are deterrod from changing their practice, because
they believe that a small farm is not adapted for keeping a large number of cattle.
Taking the average farm in Canada at 55 acres of cleared land, the average farmer
on that area keeps rather less than four fuli-grown cattle and four young animals;
that is, the average farmer of Canada, on 55 acres of cleared land, keeps less than
eight head of cattle, including calves. If that number can be doubled, you can at
a glance see the very great impetus which would be given to our agricultural
prosperity. We undertook, on 40 acres of land, to discover how many cattle we
could keep for the whole year. I have not a very gratifying report to present
in regard to our past experience. The crops were put in in first-class order, and I
think the proper area of each class was assigned to it; but we had a most unfortunate
hail-storm on the 13th of August, which crossed the forty-acre lot. The storm seemed
to make a special effort to cover as much of those 40 acres as possible. I estimate
that we lost more than 25 per cent of the total yield of the 40 acres owing to tiat
one hail-storm. The crop of Indian corn was the smallest we have ever got on the
Farm. Where the bail struck the corn on the 40 acres, the cornstalks were split and
torn. just about the time they were in tassel. The grain also was beaten down in
nine out of thirteen plots, and severely damaged in that way. However, notwith-
standing the injury from the hail-storm, we have fed 25 cows, or rather expect to be
able to do so, on the products of the 40 acres, for 10 mouths and 1 week. Had
there been no misfortune such as I have referred to, we would have been able to
keep 25 cows easily for 12 months. If we have no calamity like that1his year,
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with the extra manure we are able to use froim these same 25 cows,. we will have
quite enough crop to keep 30 animals for 12 months. We wili put 30 animals on
the 40 acres on lst July, and keep them for one year.

ALLOTMENTS-SUBDIVISIONS OF THE PLOT TO DIFFERENT CROPS.

The areas of crops were as follows :-(I shall not give the full details, as every-
thing will be found in my annual report.) We had fourteen acres of ripened grain
crops. These gave us 43,791 1b. of straw and 22,365 lb. of grain. Then we had
three acres of root crops, which gave us 74,134 lb. We had one acre each of turnips,
mangels and carrots. Again, we were subjected to unexpected injury last year, in
so much that the turnips, for sorne ten miles around Ottawa, were attaeked by some
disease which caused theni to be pulpy inside. I think those on the forty acres
suffered less than those on any other part of the Farm, and a great deal less than
neighbouring farms. Still, they suffered to some extent. The turnips becaume like
jelly inside, and we had to leave at least three acres on other parts of the Fari
untouched. The disease seemed to be confined to the neighbourhood of Ottawa.

By Mr. Cochrane:

Q. How were the tops affected?-A. The neeks seened to be longer than usual,
and when the disease developed the bulb part became quite soft. Usually the out-
side looked sound, but it was filled with jelly like matter inside. ltatfected nearly all
the varieties on every part of the Faim, although one or two varieties were not so
badly attacked as others. We could not come to a conclusion, from an exanination
of the diseased turnips, that any varieties were altogether exempt. Then we had
half an acre of cabbages and kohli rabi. I believe this is one plant which has been
rather neglected, in regard to its value for cattle feeding. The Scotch and English
have been feeding it in large quantities for many years to their cattle, but i hardly
know a single trmerî in Canada who has given it mauch attention. We had over
seven tons off this half acre-7 tons and 1,296 lb. of cabbage and kohl rabi.
They are a most excellent food in the fall, and can be fed for some time into the
winter. We had two acres of rye; part was fled green and part was ensiled. We
had fourteen acres of corn, of which eleven and a half were ensiled, giving us 130
tons 1,750 lb. of wilted corn when put into the silo. This was by (uite one-third
the smallest yield we have had on the Farm, and that I attribute to the leaves bcinîg
torn and the stalks damaged by the hail-storm to which i have referred. The crops
on the neighbouring part of the Faim, of varieties of corn niot so good, gave soume
seventeen tons, on an average, to the acre. When you come to take this fact into
consideration, I think you will sec I have rather under-estimated than over-estimated
the damage from that cause. One acre of corn was stooked in the field and fed from
the field as fodder, to give a comparison with corn ensilage. One and a-half acres of
corn were fed green. Then we Lad two and one-sixth acres of mixed crop. The
crop from that area was fed green. We lad four and one-third acres of pasture,
making the forty acres in ail. As 1 have already said to you, the full particulars
in regard to yields and combinations will be found in the annual report of the
experimental farms. I might mention this before I leave the subject, that we had
wheat, barley, oats and pease sown in every possible combination. The (ombiniation
which gave us the largest return was a mixture of wheat and pease. That gave us
1,871 lb. of grain to the acre, or a little over 31 bushels to tie acre of 60 lb. per
bushel. This is a good yield of strong food, and it would have been 25 per cent.
higher but for the damage it sustained from hail. You see all through how we
would have been able to keep the cattle I anticipated, but for this weather injury.

By Senator Perley:
Q. in what proportion did you sow ?-A. A bushel and a-balf of each to the

acre; but we put with the grain 2 lb. of flaxseed to ri en with the grain, in
order tbat it might be ground with the grain for cattle feeding. This year we put
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3 lb. of flaxseed per acre, because the quantity was rather scant last year.
We have put 3 lb. of fiaxseed per acre this year with all mixtures of grain to be fed
to cattle.

By Mr. Cochrane:

Q. You did not grow the flax seed on the 40 acres ?-A. We sowed it with the
grain. It was threshed with the grain and ground with the grain.

Q. Did it ripen ?-A. Yes.
Q. How did the flax affect the straw ?-A. There was not enough of it to have

any perceptible effect.
Q. What proportion of flax did you use ?-A. We did sow 2 lb. per acre,

but I shall sow 3 lb. hereafter. The total cost of labour for the whole 40
acres, including the drawing of manure, of cuitivation, of threshing and grinding-
in fact, all the labour put together connected with having this crop fit for giving to
the cattle, was $574.49, or an average of $14.36 per acre. That included all the
experimental work done on the 40 acres. We had a great variety of experimental
combinations, and in corn we bad a number of acres planted by hand, which cost $19,
as against $1.25 to $1.75 if planted by the drill. We charged for the drawing
of the manure. We drew a good deal from the city, and were charged with the cost
of drawing.

Q. What condition was the 40 acres in when you commenced ?-A. Rather poor,
in regard to fertility or richness. It had not been well manured. I noticed that the
$574.49 includes $100.62 for drawing manure, mainly fr-om the city.

Q. Was that manure from the city put on these 40 acres ?-A. It was, before we
began the test. After we commenced the experiment we put back on the 40 acres
the manure from the cows that were fed on it.

Q. Then you had the 40 acres of land in good condition before you commenced
the test ?-A. The cost of drawing that manure is included in the figures I have
given you.

Q. It could not have been poor, with all this manure on it ?-A. We put on about
8 to 20 tous per acre.

Q. How would that experiment apply to the ordinary farmer ? He would not
have the city of Ottawa to get manure from.-A. The land, even after the manure
was applied, would not be in any better condition as to fertility than an ordinary
good farm. The land had not received any manure until that application was put
on it. Some 12 acres had not received any manure since it was owned by the
Government until this spring. Some of it had not been manured for five years, and
the most of the manure was put on the land where we grew the corn and cabbages.

By Mr. Cochrane:
Q. Iow did you utilize the pasture ?-A. That was used mostly for the exercise

of the cows, as well as giving then a small quantity of feed.
Q. You turned them out a certain number of hours each day ?-A. Yes. Mostly

at night.

By the Chairnan:

Q. Were they kept in the stables during the summer as well as the winter ?-
A. Yes, except when they were out on pasture at morning and at night, for a little
over two months.

By Mr. McNeill:

Q. You spoke about the difference you made between ensilage corn and corn
when cured ?-A. I have not the data worked out. We finished only this spring,
but the evident teaching is this, that it costs more to handle the corn as cured fodder
than to ensilage it. Corn stalks cured in the field will lose one-halfof their weight; and
corn wilted to go into the silo would lose 20 or 25 per cent. If you take a ton of
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corn in its green condition and put it in the silo, you iwil 1 tind as much food iii a ton
of corn ensilage as in the cured corn from a ton of' green corn of equal quality; but
vou have more labour involved in handling the cured corn fodder than the corn
ensilage.

By 1fr. Mc3lillan (Huron)

Q. Will the cattle eat the fodder up clean?-A. Not quite as clean, as the
ensilage.

By Mr. Carpenter :

Q. What about cabbage for feeding cows ? What do you find about the nilk ?
-A. We do not find any unpleasant flavour, but we do not feed many of then to
cows milking heavily. I think corn is a better feed for then, but the cabbages are
excellent for young cattle or steers put up to fatten ii the stables in the fill.

By Senator Perley:

Q. Which is worth the most, a pound of turnips or a pound of ensilage corn ?
-A. I think a ton of' corn ensilage is worth from 2 tons of turnips upwards.
The corn should be cut at its glazing stage. I have sone notes in regard to the
experiments with corn on the Farm also.

By Mr. Cochrane :

Q. What kind of corn will produce the laurgest amount of fodder and will get to
maturity far enough to make into ensilage in this section of the country ?-A. We
find the corns called Longfellow and Pearce's Prolifie to mature sufficiently; and
they give us a large weight per acre. These are the best of' the common varieties
we have tried. We find the Thoroughbred White Flint a most excellent coirn. It is
very leafy, but it does not mature here every year suffieiently to male the best
ensilage corn. Another objection I have to recommending that corn here is that, so
far, the seed is not obtainable in quantities. Ii southerni Ontario and in western
Ontario it will give a larger crop than the first two corns I have mentioned, and also
come to the glazing state of growth in those districts.

Q. What is your experience of the Red Cob for ensilage ?-A. It is mnuch too
late a variety for Ottawa district. It is too much stalk and too little leaf; the top)
spreads too much, and hinders the plant from getting enough sunlight. The Red Cob
grows after the fashion of a palm tree, that bunches at the top and shades the stalk.
The Thoroughbred White Flint grows bunchy at the bottom, and the space between
the rows gets more light and air.

By Mr. Edwards:

Q Do you try the system of planting in alternate rows ?-A. Yes, we did that
last year. In the growing of corn last year on the Farm we tested 68 varieties
altogether, and the average yield was 17 tons 47 lb. to the acre. These were
grown just adjacent to the 40 acre lot, where the yield was not quite as good, owing
to the streak of bail which went over the place 1 have described. I need not give
you the names of the varieties, because I think there is no service to the country
through naming them. Two or three varieties of corn are familiar to the general
public, and I would rather give the names of thé three or four which can be easily
remembered, are obtainable, and are suitable for the different districts.

We have some hope of getting very excellent service fron some of the so-called
Northern Dakota corns, which ripen here rather earlier than Pearce's Prolific, and
last year gave us quite as heavy crops. They have done remarkably well on the
Brandon farm, and througb that district of the country where farmers will need to
grow corn for ensilage purposes, I think some of these earlier ripening sorts, whicb
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gave us such good service last year, will answer. Then we had corn planted in
rows 3, 4 and 5 feet apart. We counted a considerable number of ears, in every
hundred feet of length of rows, which were but partially developed where the corn
was planted closely together. So much was this the rule, that we reached the con-
clusion that we could get just as large a number of ears per acre from corn that was
put in rows 5 feet apart as from it in rows 4 feet apart. Each stalk carries a
larger number of ears, when grown in rows or hills wide apart. We found the
heaviest yield per acre was from corn grown in rows 4 feet apart, the next
heaviest from rows 5 feet apart, and the least from rows 3 feet apart. The
difference was not great, being only about 1,000 lb. to the acre. 1 am speaking
of corn that was drilled in, and I am giving you the average of four different
varieties.

By Mr. Watson:
Q. The corn grown wide apart was best ?--A. It gave the largest weight per

acre, but you are apt to have woody butts. With good cultivation and fair condi-
tion of the land you will have better service and more satisfaction from putting corn
in rows or hills not more than 3j feet apart. That is the conclusion I have drawn
from our experiments.

By Mr. Cochrane:

Q. Have you ever tried putting it 18 inches apart ?-A. We tried it 2 feet
apart in the season of 1890, and it did not give us as large a crop or a crop of as
good quality as corn planted wider apart. When you get corn closer than 3
feet you exclude the sunlight so much that you are apt to have a larger proportion
of nubbins or ears of inferior quality.

Q. I am speaking of corn for ensilage purposes.-A. For ensilage we like to
have the corn come to the glazing state, or when it is almost mature. I will give
you the figures now, showing you the yield per acre of dry matter. You will under-
stand that you migbt have a large yield of green crop and not have much feeding
value in it. Mr. Shutt, the Chenist, and I, jointly, carried on some investigations
into the yield of dry matter per acre from the crop at different stages of its growth
-" the tasselling stage," " the silking stage," " the early milk stage," " the late milk
stage " and " the glazing stage." The amount of dry matter per acre in the corn
at the different stages of growth, taking the average of four different varieties-
Longfellow, Pearce's Prolific, Red Cob and Thoroughbred Southera White Flint-was
as follows: The tasseling stage, 6,468,; the silking stage, 7,770; the early milk stage,
9,138; the late milk stage, 9,467; and the glazing stage 11,298 lb. per acre. The total
weight per acre, weighed green, was less at the glazing stage than at the tasselling,
but there was a considerable difference in the amount of dry matter in the cr'op at
these different stages. After corn gets to a certain stage the moisture begins to
evaporate readily; but still it continues to appropriate matter from the atmosphere,
so that at the glazing stage the crop is worth twice as much per acre for feeding
purposes as at the tasselling stage, and it does not cost anything to have it gain
that mature quality and additional weight of dry matter.

By Mr. Carpenter:

Q. Have you a record of the quantity of seed used per acre ?-A. Yes; we used
from 18 to 22 lb. We find that .that gives us from two to three plants every
foot, which is thick enough.

By Mr. Miller:

Q. What do you recommend for soiling?-A. I prefer having a erop of oats or
pease, wheat and oats, or pease, wheat and barley for feeding in the early summer
before the corn is ripe; but the cheapest way a man can soil cows is to have a large
enough acreage of corn, and carry over ensilage into the next year. We are our-
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selves in the predicament of not having any ensilage to spare for that purpose this
year. That is the cheapest and best way of soiling, and I think it could be done oi
most farms.

Q. How do you feed wheat and pease ?-A. Ground together and fed with corn
ensilage.

By Mr. MeNeill:
Q. What proportion of wheat to pease ?-A. We sowed a bushel and a hialf of

each per acre as a mixture.

By Senator Perley:
Q. If you used but a bushel and a half of wheat per acre for a wheat crop, why

do you use more of other grain when mixed together ?-A. You can sow more seed
per acre with advantage by mixing different kinds of grain than by using one sort
of grain.

By Mr. Carpenter:
Q. Is not your mixture very heavy ?-A. I thinlk not.
Q. Don't you find a difficulty in cutting the spring wheat and pease ?-A. We

found them broken down by the storm, but there was no trouble in ripening.

By benator Perley :
Q. If I want to raise a hundred acres of wheat, then there would be no objection

to my sowing pease with the wheat. I would have the pease to the good, would
I not?-A. You would have a larger crop per acre by sowing the two together
than one of them.

We tried the effect of planting different varieties of corn in alternate
rows-Lwo rows and two rows. We did not find any gain at all fron mixing
varieties in that respect. There is this that might be said in favouir of it:
That if one were trying to grow a crop of rather late ripening corn, that corn
would ripen rather earlier by having a small-growing variety in the alternate rows
than if the whole field were of a large-growing variety. The serrated top of the
crop, by the short corn coming between, would allow more sunlight to be admitted
than if the corn were of equal height; but I think the small-growing variety would
suffer as much perhaps as the large variety would gain. It would he a sort of
robbing Peter to pay Paul. You would gain in a favourable season; and in a season
in which the large-growing and late-ripening variety would not ripen far enough,
by having an early ripening sort with it you might improve the quality of' the
ensilage. Still, our experiments have not revealed any advantage from mixing corn
in alternate rows or in the saine row.

By Mr. MeMillan (Huron) :

Q. Eave you tried the effect of cultivating corn every week, and leave some
rows uncultivated, so as to ascertain whether the cultivating hastens the process of
ripening ?-A. I have not made any systematic test of that. I have only made sorme
general observations of it. I think the cultivating would give you a larger crop,
but I do not think it would hasten the ripening very much.

By Mr. Edwards:

Q. You would be adverse to growing the large varieties at all, then ?-A. I would,
unless they would come to the glazing stage of maturity. We are growing this year
on the Farm Pearce's Prolifie and Longfellow for cattle feeding. I have made up my
mind that we will discard all the large varieties for ensilage. except those which
reach the glazing stage of growth. We want kinds only that will come to the glaz,
ing stage. The best ensilage I have seen this year was at Mr. Edwards' silo.

Q. That was a great success. We thought we got the greatest amount of feed, and
good feed, by growing alternate rows. Of course, the question would be whether a
snaller kind would not be more valuable than increasing the bulk.
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By Mr. Featherston:

Q. What are the varieties of corn best for ensilage ?-A. For this district I think
Longtellow and Pearce's Prolific are about the two best varieties of corn we can
have. They are both yellow and flint corn. I think the Compton's Early is a good
corn.

Q. What would you recommend for western Ontario ?-A. I think the
Thoroughbred White Flint the best 1 have mentioned. It will give a larger yield.

By the Chairman:

Q. Did you try the Angel of Midnight at all ?-A. It is a good deal like Long-
fellow, but rather later than Longfellow. It is from two to three weeks earlier than
Red Cob in this district.

By Mr. Featherston:

Q. In any of the varieties that you are using, did you find any of them throwing
out suckers at the roots ?-A. The Thoroughbred White Flint bas a habit of that
kind more marked than any I have seen. In connection with the ripening of corn
this might be said also: that you can vary the date of ripening by quite ten days by
the preparation of the land and putting on a good deal of manure. I have noticed
eight days' difference in ripening, owing to the land being well manured, compared
with the part where no manure was applied. As far as my observation bas gone, I
have seen no appreciable difference in the yields of corn from using ordinary com-
mercial fertilizers. My own observations do not lead me to see any advantage from
using phosphates as compared to using barnyard manure.

Q. I found a great advantage in using salt on corn. It resulted in the best yield
I ever had. Did you ever use salt, Professor ?-A. No. we did not use salt.

I have some notes on the other qualities of ensilage, but I need not detain the Com-
nittee. We are tryinga series of experiments in growing corn and peaseincombination.

We did the same last year and did not find it very satisfactory; but I think we can
overcome what failures we had last year, and then we intend also to grow a combi-
nation of corn and beans. I think this capable of rendering the very greatest of
service to the live stock interests of the country. I have been trying for a good while to
get a combination of crops which would give a perfect and complete feed in ensilage.
Heretofore the food bas been deficient in albuminoids, and we are trying to get a kind
of plant to grow with the corn to make a perfect ration. If we can get ensilage like
that, it will reduce the expenses of feeding one-half. What seems to be the most
hopefal combination is coin and beans or corn and sun flowers. I find in Russia the
people have been developing the growth of sunflowers for three years with satisfac-
tion. The sunflower seed is richer in its feeding value than oil cake, and the yield
per acre is very large in the Province of Samara, which is said to be very much
like the Province of Ontario. I had intercourse with a student from there some
years ago, and he said the conditions of the soil and climate there, where the sunflower
business is now a success, are much like ours here. We can grow them bere cer-
tainly, and altbough we have no machinery for thresbhing them, I think by having
sunflower heads cut up with our corn we will obtain the albuminoids lacking in the
corn, and if the combination succeeds we will proceed in developing and combining
a perfect ration of ensilage. When we have done that, we will have the cost offeed-
ing cattle reduced a very great deal.

By Senator Read:

Q. What variety of beans do you intend to grow ?-A. The sort called English
broad beans, and we intend to grow the pole or climbing beans as well, but I fear
the climbing of the beans on the cornstalk may lesson the vigour of the grow th in the
cornstalk.
98 MR. JAMES W. ROBERTSON,



Q. Do you not believe that the hot sun will destroy the bean ?-A. We have
had beans to ripen on the Farm. Even if the beans do not ripen, the pods and
stalks are rich in albuminoids.

By Mr. Edwards:
Q. How would you plant them ?-A. Dibble tbem in with a corn planter. We

would plant some with the corn and some rather later.

By Mr. McNeili:
Q. How do you propose to deal with the sunflower ?-A. Put them in alornate

rows, and also let them grow and ripen by themselves. At cutting timo we would
mix some with corn and put them through the cutting box. It is a plant, I think
that has great feeding value, and has been ignored. If we can get beans and pease to
grow with the corn they will not deplete the soil, as some other crops do. That com-
bination promises for the Canadian climate what we need for the long winters.

By fr. Me Millan (Huron):
Q. Would you expect to get the same crop by growing these things with corn

as by themselves ?-A. I do not see why they should not do as well with corn as
alone.

Q. Does corn take up nitrogen ?-A. Yes; in the early stages of its growth. It
takes in nearly all the nitrogen which it contains before it cornes to the tasselling
stage, and almost none after that.

By the Chairman:
Q. In growing the sunflower, would you use only the heads?-A. The hcads

only, most likely.

By Mr. Edwards:
Q. How would it do to sow rape with corn ?-A. I think it would not be a

success. I tried pease that way, and they were very thin and spindly, on account of
the shade.

ECONOMICAL CONSTRUCTION OF SILOS.

I have only a few words to say with regard to silos, as I hope to have our report
out upon that subject soon. This conclusion I have reached in the meantirme:-That
so far as the preservation of the crop is concerned in the silo, one ply of lumber on
the inside of the studs is just as good as two thicknesses of lurnber. Wherever
farmers have to build silos I believe they can build them, and derive as much service
from them, by putting up strong studs lined on the inside with one ply of tongued
and grooved lumber, as by putting up four thicknesses, as at first reconmended. I

have been slow to recommend that method, until I could sec the results from three

years of experience. I had a silo constructed before I left the Agricultural College
at Guelph in four different styles. When I went back this year 1 found that the side
with the single lining of lumber had preserved the ensilage, up to the prescrit, quite
as well as the other sides. The preservation seems, then, to be as good with a single
lining as with more, and the cost of construction is much less.

By Mr. Cochrane:
Q. How was the outside, covering where you had the inside tongued and

grooved ?-A. ln putting a silo inside a barn I would sheet the inside of the barn

with tar paper first and put the studs against that. The tar paper would keep out
the frost and prevent it getting to the ensilage. Then I would sheet on the inside of

the studs with one ply of tongued and grooved lumber, put on horizontally.

By Mr. Miller :
Q. ln case you built outside what would you do ?-A. I would put tar paper on

the outside of the studs and sheet with lumber on it. I would finish the inside of

the silo with one ply of lurnber only.
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Q. What is the object of the tar paper ?-A. To keep the ensilage. from freezing,
although the freezing of ensilage is more of an inconvenience than a loss. The
frozen ensilage is just as valuable after being thawed, and bas no injurious effect on
the cattle, provided it is thawed before being fed.

By Mr. Watson:
Q. What degree of frost would the silo stand without freezing?-A. I suppose

if the temperature were below zero the ensilage would freeze for some distance in,
unless the outside of the silo were protected with paper, as I have suggested. I
have never seen the contents of a silo frozen for more than 2 feet. The frozen
ensilage was taken and mixed up with the other portion, and was just as valuable
for the cattle. If fed to the cattle in a frozen state it will cause them to scour.

By Mr. McJMillan (Huron) :
Q. I saw a statement recently about ensilage being 2 inches long. My

experience is that half an inch is as good as you can get it. What is your opinion
upon that point?-A. A few years ago, when I was seeking particularly to get the
best flavor in the ensilage, I advocated cutting the ensilage into lengths 2 inches
long, but I have found that corn ensilage cut 2 inches long is not so good as if cut
shorter. In my report this year I state that our conclusions in reference to ensilage
are that corn ensilage cut into lengthsfrom a half to three-quarters of an inch is the
best for the cattle. They will leave less in the mangers.

By the Chairman:
Q. Did you ever try putting fresh ensilage into the same pit on top of old

ensilage ? Will it keep ?-A. It will keep all right; I have seen it done.

Having examined the last preceding report of my evidence, I find it correct.
JAS. W. ROBERTSON,

Dairy Commissioner.
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COMMEITTE RooM 46, HoUsE OF COMMONS,
FRIDAY, 13th May, 1892.

The Select Standing Committee on Agriculture and Colonization mot this day,
Dr. Sproule, chairman, presiding.

IR. JOHN CRAIG, Horticulturist to the Dominion Experimental Farms, was
called, and, in response, addressed the Committee as follows:-

MR. CHAIRMAN AND CTENTLEMEN,-Before speaking to vou on the work of rny
own departnent, I would like to draw your attention to the samples of bread made
from the Ladoga and Red Fife wheats, which are now on the table for your inspec-
tion. These loaves are made from the flour used in the milling test whieh is now
going on in Toronto, and were only received yesterday. Mr. Saunders put
them into my hands before leaving this morning, and asked me to draw your atten-
tion to them. The report of the baker is not yet out, but so far, the test seeis to be
very favourable, and the bakersspeak very highly of the Ladogawheat bread. The
two loaves of bread represent the Ladoga and Red Fife wheats, and are here for
sampling, and any body who wishes to compare the flavour, as well as inspect the
texture, is at liberty to do so.

Now, the work which I wish to draw your attention to, as the chairman bas
indicated, is confined to that department k-nown as Horticulture. The diversity of
soil and climatic conditions found in the Dominion, which call for different nethods
and varieties, render it difficult for me, in the short period of an hour and a-half, to
bring before the members of this Comnittee, representing widely-separated dis-
tricts of the country, matters which will be of equal interest and importance to ail.
I will run hastily over the horticultural field, touehing more particularly upon the
lines with which I have been experimenting since our last meeting, and attempt
to bring before the attention of the Committee the points which are of the greatest
value to the country in general, though more particularly to the northern portions;
because our experiments, as you know, from our climatic situation heic, wilL be of
greater service to the northern regions. The work of solving horticultural problems
is, as you are probably aware. necessarily slow. We cannotalways obtairi results in
a year, and frequently have to wait several years, while the work is continued from
year to year, and the annual results carefully tabulated. Not only is this neces-
sary, butthe same experimentshave to be conducted and repeated in different portions
of the country, before we can reach conclusions which are reliable; and in this con-
nection, I must speak of the great value and absolute necessity of co-operative work
in horticulture. I cannot, atone, at the Experimental Farm, conduct experiments
that will be of far and wide-reaching value, but by interesting aund enlisting the
interests of enthusiasts in similar lines representing the different sections of the
country, and by co-operation and comparison of labour and results, i am able to
reach conclusions and form opinions of much more value, and which may be
applicable to wider districts in the Dominion.

Since my appointment to the position of Horticulturist at the Exprimental
Farm, I am very glad to notice the increasing interest which has been talken in the
work of the department by the public. This is evidenced by the steady growth of
correspondence. Last year the lettersof inquiry of various kinds which I answered
amounted to about 1,500. This year I have had conisiderably over 2,000, and besides
these. a large number of samples of fruit have been sent in foi- identification.
Farmers are often careless about labelling varieties when received. and do not trouble
themselves about the name, until it pi-oves itself a failure or a decided acquisition.
But as soon as it begins to do well, interest is awakened in it, and they wish to know
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what variety it is; but by that time they have forgotten the name and have lost the
labels. Samples of fruit from such trees un. hen sent in for identification. It is my
pleasure and my duty to identify these as far as I am able, and give them the proper
names.

DIVISIONS OF WORK IN THE HORTICULTURAL BRANCH.

1 shall divide the work of my department, and place it under five principal
divisions : 1. Large fruits, which, of course, as you understand, comprise tree
fruits, such as apples, plums, pears, &c.; 2. Small fruits, as strawberries, raspberries,
and grapes; 3. Vegetables; 4. Forestry; and 5. A division whose work has been of
recent development, but is now attracting much attention all over the country-
the object is to prevent the spread of fungus diseases common to our fruit-bear-
ing trees and plants. Considering the first head, that of large fruits, an important
point was brought forcibly under notice during the winter of 1890-91, and a
problem of much importance, in the colder portions of the Dominion, is the
fact that in our northern districts we have a great deal of rot-killing of young trees
in nursery. Certain varieties of apple trees will be injured in the tops and main
branches by the frost, but apart from this, a great many are annually injured in the
roots, especially during seasons of severe cold and limited snowfall, and this is
frequently due to the method of propagation.

It is not a matter of very important moment to the fruit-grower of the milder
portions of Quebec and Ontario whether the trees for his prospective orchard are
propagated by giafting or by budding. In the north and west, however, where
there is less snowfall, and consequently less root protection from winter frosts, this
subject is worthy of more than passing notice.

A brief review of the different methods of propagating the apple, pear, and our
principal stone fruits, may be of interest.

METHODS OF PROPAGATING LARGE FRUITS.

Taking the apple first, we have two principal methods in common practice,
viz., budding and grafting. This last may be subdivided into top grafting, wbich
is crown stock grafting, and piece-root grafting, or root grafting proper. The
practice of budding is so well known that I will not refer to it, except in a compara-
tive way. The practice of grafting on pieces of roots is a newer system, and
originated in 1811 with Thomas Andrew Knight. Its use has become widespread
in the United States, for the easy multiplication of various fruits, particularly the
apple. At the last meeting of the Association of American Nurserymen, Professor
Bailey, of Cornell University, after a careful study of the subject, submitted his
conclusions somewhat as follows:-

The advantage of buddiing over the grafting of whole roots lies chiefly in the
ease and cheapness with which the operation is performed. The disadvantages are
chiefly two: budding does not allow of deep-setting in order to induce the emission
of roots from the scion itself, and sometimes makes a crook in the base of the tree.
In the old apple regions of Ontario the first disadvantage is hardly appreciable, but
in the colder fruit-growing sections it is essential to procure trees on their own roots,
by setting the scion deeply in the ground, that it may throw out roots. The
advantages of whole rooted trees, whether budded or grafted, lie in the production
of a deeper, finer and more symmetrical root system at first than is usually pro-
duced by piece roots. Again, these trees make a more rapid growth the first two
or three years, owing to the better-developed root system.

The disadvantages of this method are two: the cost of the roots; they cannot be
set deep enough to strike roots from the scion; and they show a greater tendency to
throw up suckers from the seeding root.

In regard to the advantages of piece-rooted trees: they cheapen propagation by
making two or more trees from one root; and second, allow of deep-setting, in order
that rqots may be emitted from the scion. Among the disadvantages, we find that the
first year's growth is comparatively weak, and again the roots may be few and ill-
balanced.
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It would therefore seem that for the middle portions of Quebec and Ontario,
where root-killing is unknown, budded trees (especially as we have no reliable data
bearing upon the relative length of life of budded and grafted stock) will give the
most satisfactory results. But for the colder portions of our country, the piece root
would seem to serve an almost indispensable purpose, where extreme hardiness is
desired; and when a variety of known hardiness is used-placed upon the piece
root, whieh acts'as a temporary support till roots of its own are developed. We thus
obtain a tree upon its own roots, the most desirable of ail kinds, and without (loubt
the one that will best withstand the vicissitudes of our climate. It has been my
experience that good apple trees, for ail situations, can be grown by using only the
first and second sections of the root, which should not be lesn than 3½ inches in length
and thescion between 5 and 6 inches. These when properly.joined toget her will, linder
ordinary conditions, make a growth which, if not equal to a budded tree the firsit year,
will generally be quite satisfactory.

The pear is almost entirely propagated by budding. There are a few nursery
firms in the eastern States who, to demonstrate conclusively,if possible, which is the
best method of propagating the apple for northern sections, began last year a series
of experiments in root-grafting. In this experinent whole roots and sections of
roots are used and kept apart for the purpose of comparison. I have photoraphs
with me, illustrating the developnent of these grafts at the close of the tirst year. I
will not take the time to stop and explain them, but I will place them here foi your
inspection. They show the process of development ofthese trees propagated by the
different methods. This work of root examinatio, will bo continued fron year to
year, as was done the past autumn, when a sample tree propagated by each method
was taken up and the root system carefully examined, and by the photographs you
will see the changes which are already apparent-the whole root graft malking'the
sirongestgrowth, but showing a tendency to sprout. The first section seems very
satisfactory. This work will be continued till conclusive and reliable evidence is
gained upon this.

HOW TO PROTECT ORCHARDS AGAINST FIELD MIcE.

Another matter of considerable importance to fruit-growers, andt wlhicl was

brought to my attention very particularly during the past year, is the injury to
young orchard trees caused by field mice.

Owing to the great amount of damage to young orchardsthr'oughout the country
during the past winter, many questions have come in, relating to the best and

cheapest means of repelling the attacks of these pests. As varyimr conditions often

call for different treatment, the following preventives and rerñedies are

suggested:-
Preventives.-1. Remove al[ rubbish that may lie about the orchard affordîng

hiding places for mice.
2. Tramp the snow firmly about the trees after each snow storm.

3. Before the ground freezes, bank each tree up with earth to the height of 12

to 15 inches. This was done the past season to the 1,700 trees in the orchard of the

Central Experimental Farm, at a cost of -53 of a cent per tree, or a littie over a half of
one cent.

4. Tarred paper, which has been allowed to dry for a few days after being cut
into squares of the required size, is also very serviceable. It may be fastened round

the stem of the tree with twine, or may be held in place by a single carpet taek

pressed through the over-lapping edges into the bark.

Washes.-5. Portland cement of the consistency of common paint, to which is

added Paris green in the proportion of 3 or 4 oz. to 3 gallons of the former. Apply
with a brush, as a paint.

6. Slake 1 peck of fresh lime, and make to the consistency of paint, adding half
a gallon of soft soap, half a gallon crude carbolic acid, and 3 or 4 lbs. of sulphur. 103HORTICULTURIST.
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Remedial.-1. In all cases pare the wound smoothly with a sharp knife. If the
wound is 18 inches or more from the ground, cover completely with a thin coating
of grafting wax, and wrap with a cloth, to prevent wax melting and to assist in
excluding the air.

2. When the wound is near the base of the tree, cover with grafting wax or
green cow-dung, held in place by rough sachirg; or the tree may be banked with
earth to a point above the wound, which is preferable.

The main idea is to prevent evaporation by excluding the air, and keeping the
tissues in a normally moist condition. Under such circumstances, when taken in
time, trees will frequently recover, though completely girdled.

When the wound is near the ground, cover it up with earth. Trees completely
girdled can be saved in this way.

By Mr. Carpenter:
Q. Will they entirely heal ?-A. Tbey will.
Q. You spoke of paring. Do you cut into the wound, or not ?-A. The idea is

to present a smooth surface around the edges of the bark where the mice have
finished their work. Paring smoothly will cause the wound to heal more quickly
and completely.

By Mr. McNeill:
Q. Have you saved trees completely girdled ?-A. Yes; we had maple trees

completely girdled on the roadside last winter, and by prompt attention and
adopting this method just outlined, we lost very few.

By Mr. Carpenter :
Q. Do you ever try grafting or bridging over the wound ?--A. Yes; I was

about to speak of that in connection with valuable trees of new varieties which have
been girdled, and which you are anxious to save-the method just mentioned can
be practised-that of grafting or bridging over the wound with scions from the top
of the same tree. Supposing a valuable tree has been girdled four or five inches,
the first thing to do is to pare the bark smoothly, as I have already pointed out;
then prepare a scion the same length as the wounded surface, and pare each
edge to a wedge point. Then insert the ends under the bark, above and below.
Three or four of these scions will be necessary for a medium-sized tree. Wax the
wounded surface, especially at the junction of the scion and the bark of the tree, and
then cover the whole with a bandage. Several of these scions will be needed, if the
tree is of any size. The idea is, by means of these scions, to complete the system of
circulation of the sap from the top to the root. If the work is well done they will
unite shortly, and save the life of the tree. This is a method which takes some
little time, therefore necessarily expensive, but in the cases of valuable trees it
should be adopted. When badly girdled, trees may also be sawed off and scions
inserted in the base, re-grafting.

With our constantly-increasing knowledge of fruits aud fruit culture, and the
growing interests of the masses, the area devoted to orcharding in this province
and throughout the Dominion is constantly widening, and from present indications
it would seem, at first sight, but a short interval before the time was reached when
the various horticultural products adapted to our soil and climatic conditions could
no longer be profitably grown. On second consideration, however, it will readily
be seen that as our knowledge of varieties and their capabilities becomes more exact,
so will our abilhty to produce fruit of a higher grade of excellence be correspondingly
increased, so that skill assisting well-directed effort will place on the market, at a
greatly decreased expenditure, an article of superior quality, thus more than off-
setting the decrease in price on account of the iargely augmented total market
product. We may safely take it as an axiom in successful orcharding that the
healthiest trees produce the finest fruit-fruit the best in quality, the longest
keeping, and samples the handsomest in appearance. With this proposition sub-
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mitted, let us consider the best means of attaining such a desirable end. Taking itfor granted that we have bealthy, well-grown, two or three-year-old nurserv trees-
the former are preferable in my opinion-and desire to plant an orchard: Select
well-drained, loamy soil of good depi, with a northern exposure. Any treatment
previous to planting which will bring the soi] into a fair state of tilth is very
desirable. A root or hoed crop is particularly useful towards seeuring this effect.
Stake out the rows thirty to forty feet apart for such large growing varieties as
Golden Russet, Fameuse and St. Lawrence; for varieties which corme into bearinîg
earlier, and are shorter-lived, 18 x 24 feet will be a sufficient distance. Duchess,
Yellow Transparent, and Wealthy are good exanples of this class. Be generous iin
digging the holes, give plenty of space for the roots, in addition to givin4 a
thoroughly pulverized root-bed at the bottom, made by replacing the more or less
infertile subsoil with richer rnaterial from the surface. You vill pardon nie for
repeating one or two primary instructions : Pare smoothly all wounded or bruised
root surfaces, eut the broken root extremities from the under side to favour the
downward emission of roots. I am not in favour of severe top-pruning at the time
of transplanting. If trees are dug with such care that the roots are not unnecessarily
mutilated and shortened, the cutting back, so generally advocated, can in a large
measure be obviated.

In replacing the soil, sec that every space, no matter how small, between the
roots, is well filled; and finally, sec that the soi] is firmiy packed throughout-this is.
most important, as the minute and early starting rootlets will obtain a speedy hold
upon mother earth, in proportion to the closeness or proximity of the contact. It
is also important that the surface of the soil about the tee should be kept in a loose
and finely pulverized condition, to prevent evaporation and subsequent drying out

By Mr. Carpenter:
Q. You recommend 30 feet as the outside in all cases ?-A. Not as the outside.

That is an average.
Q. A good many of them are 33 feet and 35 feet apart ?-A. Yes; in the more

favoured localities, where trees are longer-lived, and larger growing varieties are
planted, 33, 35, and even 40 feet, is not too far.

By Mr. McGregor :
Q. When peaches are grown they frequently cultivate ?--Yes, this plan is

frequently practised in peach-growing districts.
Cultivation should be thorough and annual. There is no objection to growing

any kind of a crop which will allow of cultivation, but it must he borne in min(d
that additional restoration in the matter of fertilizing materials will be needed by
land thus doubly cropped.

Q. In cultivating would you go near the tree ?-A. As near as the cultivator
can be worked, without danger of barking the trunk. 1 say cultivation should be
thorough each year, but it should not be continuous throughout the season. In order
to bring out the reason for this practice, I will make the statement that trees, as a
rule, withstand the cold of winter in proportion as the liquid malter in their struc-
ture bas been converted into solids-in other words, as the twig is thoroughly ripened
and matured, so will it resist frost. In order that the liquid matter be reduced to a
minimum, it is essential, especially in our comparatively short northern summers,
that the process of ripening should begin as early in the season as possible. This,
of course, is dependent on the length of thegrowing period, whieh may be extended
or shortened by the amount and character of the cultivation given. When cultiva-
tion is continued after the middle of July, a late growth is frequently induced,
accompanied by imperfeet maturing of the wood and followed by winter-killing:
therefore, it is good practice to cease cultivating about the middle of July, except
during seasons of exceptional dryness, when occasional surface-stirring will pre-
vent the il-effects arising from extreme evaporation. I am in favour, when circum-
stances will admit, of continuing annual cultivation as long as possible, after which
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the orchard may be soeded down. If hay is taken from it, remember to top dress
liberally and alternately with wood ashes and barnyard manure. This treatment
will assist in maintaining an even balance between soil constituents necessary to a
healthy and vigorous growth.

By Mr. Roone:
Q. How does cultivation affect these trees ?-A. Cultivation helps to retain

the moisture in the soil, by preventing evaporation. It favours a more abundant
supply of surface-feeding roots, which may or may not bave the power of absorbing
fertilizing materials from the atmosphere. There are other advantages difficult to
explain, but the fact remains, that if you cultivate a row of trees the whole summer
it will hold its leaves and make much more growth than another row which bas not
been so cultivated. This, in cold climates, as already pointed out, is not
desirable.

By -Mr. McGregor
Q. Would ,you manure just around the tree, or the whole surface of the

ground ?-A. I would manure the whole surface of the ground. It has been found
that potash is one of the constituents that our fruit trees draw most heavily from the
soil, and we must, therefore, in order to keep the balance even, return this to the
soil in larger quantities than other fertilizers.

Q. In our country we use ashes ?-A. This is one of the cheapest of fertilizers
-I mean unleached hardwood ashes. In a bushel of average wood asbes there
are about three pounds of potash, worth 4 cents per pound, or 12 cents for the
bushel. Then we have about one pound of phosphoric acid, worth 4 cents, which
will give us a total of 16 cents for these two constituents alone. Both of these are
very valuable agents for orchard use. Besides these, in the wood ashes are
lime, magnesia and iron, also important fertilizers. This makes a very valuable
and almost complete fertilizer for orchards; but in addition, we need nitrogen, and
this can be supplied by a dressing of barnyard manure every second year. That
gives a complete fertilizer for the orchard.

A good artificial fortilizer, according to Prof. James, for an acre of ground,
would be as follows :-Wood ashes, forty bushels; erushed bones, to give the phos-
phoric acid, 100 Ibs.; and sulphate of ammonia, to give us the nitrogen, 100 lbs.
This would cost about $8.50 an acre, and be a very complete fertlizer, indeed. I
would not advise that this should be al used at once, but spread over the first
part of the growing season in different applications.

By Mr. Cochrane :
Q. Are you talking of bearing trees, or young trees, to which it should be

applied ?-A. The treatment will apply to either. Of course, as regards bearing
trees in an old orchard, you will probably bave to put on in the form of a top dress-
ing, because the ground in some cases would be in sod.

By Mr. Carpenter:

Q. Surely you do not keep an old orchard in sod ?-A. Certainly not, when it is
possible to cultivate it. Cultivation is not always practicable; then the next best
expedient must be resorted to.

Q. Do I understand that you apply one busbel of this to each tree ?-A.
I did not state it in that way.

Q. Well, there will be about forty trees to the acre ?-A. Yes, that will be a
very fair dressing if the land has been previously well treated.

By Mr. MccGregor:
Q. Have you ever tried coal ashes ?-A. We have not used coal ashes to any

extent. Their principal effect on the soil would be a mechanical one. With a
heavy clay soil it would loosen it up, and probably render it less tenacious.
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By Mr. Bain:
Q. Is the old impression correct, that there is no fertilizing value in coal

ashes ?-A. It has a slight fertilizing effect, but this is very small. Considering.
further, those factors which have an important effect on the life and health of the
tree, let us take up pruning.

PRUNING TREES.

The saw and axe should practically have no function in the management and
training of fruit trees. Treatment which calls for the use ofthese tools might fitly
be designated as barbarous. Attention and weil-directed thought, supplemented by
easily-acquired skill during the earlier years of the existence of an apple tree, will, as a
rule,obviate the use of more effective and formidable instruments than thepruning knife
assisted by thumb and finger. So prune lightly and annually, as near that period
when growth is beginning as possible, in oîder that the wounds may heal over with
the least delay possible. Prune in winter, to encourage growth of wood; prune in
summer, to discourage formation of wood and to induce fruitfulness.

Q. What time of the year would you prune ?-A. A good timue to prune is when
the trees are making their first spring growth; wounds then heal readily. Another
practice, having an important bearing upon the healthfitIlness of the tree, is that of
washing the bark each year with an alkaliie mixture for the destruction of seule
insects, and as a borer preventive. That it is entirely effective in the latter respect
is not claimed, yet there is no doubt that two applications during the nonths of
May and June will give partial immunity. A useful wash is prepared by making a
strong solution of washing soda in water, and thickening with soft-soap to the con-
sistency of common paint. It is easily and rapidly applied to the stems and larger
branches with a whitewash brush, at a cost of less than one-halIf' cent per tree for
the season.

*Considering, further, those factors which play an important part in contributingr
to the general health of the treo and the production of high class fruit. let us lookz
into the matter of foliage. Leaves of plants ean well be likened to the lungs aild
digestive organs of the animal. Viewed in this aspect, how important it is to pre-
serve them in the healthiest condition possible, so that they may fully perforin all
their functions. The points already touched upon naturally have important bear-
ings toward this end. In considering the most prominent causes of injury to fol iage,
we find them readily divisible into two classes:-

1. Injuries due to insects.
2. Injuries due to fungous enemies.
Taking up the first, wbich has already been treated by Mr. Fletcher, and

studying the character of the injury, it is easily observed that it may be referred t>

one of the two main classes of injurions insects: those which are provided with jaws,
and are leaf-eating; second, those having a suctorial organ, for the purpose of
extracting the juices of the plant. The treatment of these two classes is essentially
different, depending upon the structure of their mouth parts.

REMEDIES.

The masticating class are quickly and effectually checked by surface applica-
tions of arsenical poisons. These we find in the cheapest form in the mixtures known
as Paris green and London purple. A good formula for most leaf-eating insects
affecting the app.le is 1 1b. of Paris green to 200 gallons of water. This is

almost entirely effectual for codling moth and canker worm. The leaf-crumpler
should be treated with a stronger mixture, say 1 lb. to E0 gallons, and this

applied on the first indications of the preserice of the pest. A delay till the larvle

are partially protected by the enfolded leaves renders the poison somewhat
ineffectual.

Considering the second division, which I have designated as the Suctorial class,
and to which belong various forms of thrips and plant lice, we find remedies effica-
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cious in the first instance quite useless in the second, as the sucking tubes of the
latter class penetrate the tissues, and the insects are thus unharmed by poisonous
surface applications. Taking advantage, however, of the peculiar arrangement of
the respiratory organs of insects, it has been found that by throwing over them an
oily substance, which has the effect of closing their breathing tubes, they may be
easily destroyed. One of the most effective remedies is that known as kerosene
emulsion. In Bulletin No. 11, Experimental Farm series, IMr. Fletcher gives the
following directions for the preparation of this insecticide :-

"Kerosene ............... ......................... 2 gallons.
R ain w ater..................................................... ... 1 "
Soap ................... ... ... .......... . ., ,.............. lb.

Boil the soap in the water till ail is dissolved; then, while boiling hot, turn it into
the kerosene, and churn it constantly and forcibly with a syringe or force pump for
five minutes, when it will be of a smooth, creamy nature. If the emulsion be perfect
it will adhere to the surface of glass without oiliness. As it cools it thickens into a
jelly-like mass. This gives the stock emulsion, which must be dilated with nine
times its measure of warm water before using on vegetation. The above quantity
of 3 gallons of emulsion will make 30 ga!lons of wash. Insects breath through
small openings along their sides. The effect of kerosene emulsion is to suffocate
them, by stopping up these breathing pores."

The second large division, including enemies to the foilage, we must consider is
fungous diseases. The great injury to our fruit trees, arising from the attacks of
parasitical forms of plant life, has in the past been entirely unappreciated by fruit-
growers throughout the country, and is only now receiving that attention which its
importance deserves, and one of the most destructive of these is the disease known as
the Apple Scab, of which 1 will speak later. More literature on experiments in
the treatment of these diseases came into my office during last year than onany
other subject under investigation by experiment at stations. Some 20 or 30 bulletins
have been issued fron experimental stations in the United States, within a few
months, treating on this question of plant diseases. Last year I spoke to the Com-
mittee on some of the results of my own experiments. This year the work has been
continued on new lines, and I think I have obtained more practical results. To give
an idea of the importance of this work upon the fruit-growing interests, I may state
that in some orchards in the Eastern Townships and in Ontario the crop has, within
a few years, been reduced more than 75 per cent in value from the effect of the Apple
Scab. Any one who has had experience with Fameuse apples, especially, will realize
the truth of this assertion. The orchard upon which I have been working and of
which I am going to speak has not given for the last ten years more than 20 per
cent of apples which could be classed as No. 1. The variety selected was the
Fameuse, the trees having been planted about 17 years ago. I selected the same
number of trees for each of the mixtures which were used, the main idea being to
obtain a mixture, and one easily prepared, which could be presented to the farmers
in such a way that it would commend itself to their attention; also, to learn the
effect of using Paris green in conjunction with these fungicides, thus obtaining a
combined fungicide and insecticide. The first mixture used was the ammoniacal
solution-copper carbonate dissolved in ammonia. The fruit was carefully picked
and graded intothree classes, with results as fol lows:-This gave me the best returns:
42 pe- cent of first-class; 47 per cent second, and 11 per cent third-ulass. On trees
which were untreated the same orchard produced 18 per cent of first-class, 51 per
cent of second, and 31 per cent third-class. You will see the proportion in the
different classes isjust reve-sed. In order that the Committee may better understand
the effects of the treatment, I had some photographs taken of samples of the fruit.

The complete results may be briefly stated as follows:-
1. Paying results were obtained from the application of all of the mixtures.
2. In no case was the foliage injured.
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3. The unwashed solution (a modification of eau celeste No. 4) gave the best
results, and the same preparation in suspension (No. 3) the lowest returns.

4. The addition of Paris green to the fungicides at the time of the second appli-
cation had no irjurious affect upon the foliage, and increased the quantity of sound
fruit 8-2 per cent.

SHOWING per cent of Fruit of First, Second and Third Quality, also per cent of
Sound and Wormy Fruit.

Per Cent Per Cetit
of of Wo1\'oîî I'îiit

Per Cent Per Cent Per Cent P iii
Copper Carbonate. First Second Third w o vrQuality. Quality. uality. tarit t

P ais P aris. <a~-

1. Solution...... ... . .. ..... i38-8 4 6 14 5 21 2G6 4 i

2. Suspension........... ............ 33- 52 0 14 5 169 25- 7O

3. Unwashed suspensi<m. .... 33 50- 17 , 10-5 22 i3 11s

4. Unwashed solution ............. . 425 465 11 4 . 5 15 0 W

5. Unsprayed. ....... ....... .. 185..% 1 8$ 0 27-0 91o

The mixtures just referred to were all prepared according to, instructions given
in Bulletin No. 10, issued last year. Paris green was added to each mixture whein
fully diluted at the time of second application, wbich was made after the blosson,
had fallen and the fruit had formed.

By Senator Perley:
Q. Which of these mixtures containing Paris green gave the best results ?-A.

The individual results with Paris green did not vary much; an average of the wlhole
was made. I found the Paris green did equally well with the whole of them. The
only danger to be guarded against was injury to the leaves. When the Paris green
was used with any combination containing ammonia undiluted, it is dissolved,
and this arsenical solution is liable to injure the foliage. This difficulty is over-
come by adding the Paris green when the mixture bas been fully diluted.

By Mr. Carpenter :

Q. Can. you give us any idea as to the quantities of those mixtures to be used
per acre or per tree, and the method of applying them?-A. Yes; No. 1 is a solution
of copper carbonate, made by dissolving 2½ ounces of copper carbonate in one quart of
ammonia diluted with 25 gallons of water. To this, after it bas been diluted to the
fullest extent, add one and three-quarter ounces of Paris green. The number of trees
this will spray will, of course, depend upon the size of each tree, and the kind of
nozzle used. In my experiments I found that by using a cyclone nozzle, 25 gallons
would thoroughly spray 30 trees of the size referred to.

Q. What would that mixture be worth ?-A. This mixture would cost about
twenty-five cents, if the copper carbonate was made at home, according to directions
given in the bulletin already mentioned.

Q. Then there is the work of application ?-A. The time taken to make the

application is very little, when the work is properly arranged and taken hold of in a

systematic way. The cost of spraying an orchard of trees, say 20 years of age, for
the whole season, making three applications, should not cost above five to seven cents

per tree, including labour and the material.
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Q. In your experiments, how many applications were made during the season?
-A. Three applications.

Q. At what time ?-A. The firstapplication was madejustaboutthis time (May 20),
that is, when the leaves were beginning to unfold. The second application, to whieh
Paris green was added, was made about two weeks later, after the blossoms had
fallen. The third application was made about eighteen days later, and no further
applications were made during the season.

Q. In some sections we are using nothing but Paris green, the first application
being made when the blossom has fallen off, and the second two or three weeks
afterwards. A. That would be too late when applied with a fungicide. One ofthe most
important points to be remembered is that you must begin early. After the fungus
bas got a foothold within the tissues of the tree it is almost impossible to eradicate it,
and any application is then only preventive in a slight degree; but if, while it is
working on the surface, this fungicide is applied, it destroys the germinating spores
of the fungus, and the disease is killed at the beginning. As I say, however, unless
you start at the beginning it is almost impossible to eradicate it. You need only a
barrel pump for a medium-sized orchard. It must also be borne in mind that
you must have a nozzle that will apply the liquid in a very fine misty spray.
This is donc by a nozzle called the Cyclone Nozzle. The Vermorel Improved is an
excellent modification of this.

A. Do you disapprove of the Boss Nozzle ?-A. It is expensive, in that it uses
too much liquid, which is laid on in the formi of a drench rather than a fine
spray.

By Senator Perley:
Q. What time in the day would you apply it?-A. It practically makes no

difference, althougþ bright sunlight might favour injury to foliage. The Cyclone
Nozzle is one of the best instruments in the market to-day. The liquid is forced into
a small chamber, and comes out in the form of a spreading cone and in a state of
fine division.

The main points to be remembered in connection with this malady are that
it is caused by a minute parasitic fungus, a low form of plant life, which, by living
on the leaves and fruit of the apple, prevents assimilation in the former and the
development of the latter. It is not so generally known that the same fungus
attacks both the leaves and the fruit. A few facts to be remembered in connection
with successful treatment are: 1. That it is perpetuated by spores, which take the
place of seeds. 2. That these spores, formed in the autumn, live over winter upon
the old leaves, fruit and young branches. 3. That these germinate in the spring as
'soon as conditions are favourable, which is usually about the time the young foliage
is developing. The efficacy of the copper salt remedies have now come to be gener-
ally recognized, and the fruit grower who does not use these remedies is neglecting
a simple precaution in direct opposition to his best interests. Ammoniacal copper
carbonate and dilute Bordeaux mixture (half strength) are now the leading fungi-
cides for apple and pear scab and grape mildew.

By Mr. Roome:
Q. Where did you say the spores remained during the winter ?-A. On the dead

leaves, on the bud scales of the young twigs of the trees and on fruit-in fact, any
resting place; they are probibly distributed by the wind and other agencies after
growth begins in spring. The ammonia and copper carbonate, however, is a specific.
The work is being continued this year, with the hope of obtaining cheaper
fungicides and mixtures that may be applied with greater ease.

Many queries come to me asking the best kind of tree to plant in northern
localities. In this connection I would say that they should plant only small trees,
two-year-olds, and those trees should be eut back severely when they are planted, in
order to induce a low bushy growth; by getting the head just as near the ground
as possible, it assists in collecting the snow for the more complete protection of the
110 MR. JOHN CRAIG,
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tree. Shade the tree on the south side, because it is found that in northern
localities trees are more liable to injury on the south side of the trunk than on
any other. This, of course, is easily accounted for by the fact that the wari
sun in the spring affects that side more than the north side; and when the sap
has started, if this period is followed by a sudden cold, the liquid matter is con-
gealed, expansion taking place, the bark is burst, and serious injury ensues.

By Mr. Cochrane:

Q. Where is the northern locality ? Where would you place this northern line ?
-A. These instructions are in a general way to points north of the latitude of
Ottawa. In Manitoba fruit trees should branch from or near the ground. Coming
south and east can be headed higher, according to latitude.

Q. I would not agree with you at all, in Ontario, to put an orchard on a
northern slope.-A. The experience of the oldest fruit-growors points to the flet
that evener conditions are secured by planting on situations having a northern
aspect.

Q. I have an orchard alongside of mine, partly on a northern slope and partly
on a southern slope. The northern slope has been a failure, and there is only a
piece of gravel road between them, on the same piece of land, on Lake Ontario.-
A. Exceptions to every rule may be found, but I was speaking more particunlarly for
the benefit of planters in nortbern localities, and I should say that the statement
that I have made will be found to be generally applicable throughout Quebee and
the greater portion of Ontario, although minor influences, such as subsoil and
drainage, often exert an influence not perceived.

By Senator Perley :

Q. That applies to the North-west, according to iny observation?-A. Yes,
very particularly.

By Mr. JMcNeill:
Q. What is the reason ? Why is it better to have thein on a northern slope ?-

A. Because we are apt to secure the climatic conditions a little more even, and trees
are less influenced by extreme warm weather in the spring. Every bright day in
the spring affects the trees on the southern slope more than on the niorthern. It
may readily be observed that vegetation begins on southern slopes mueh earlier
than on northern.

By Senator Perley:

Q. Our wheat fields are affected in the same way ?-A. Because the conditions
are evener. A number of fruit trees obtained from the South last year were adled
to the orchard. I find this spring that 30 per cent of them are injured by bark-
splitting, and this nearly all on the south side. This was donc about a month ago,
when we had 18° of frost following three or four days of warn weather.

By -Mr. Carpenter:

Q. Don't you think we are making a mistake in experimenting in sections
where fruits cannot be grown successfully ? Don't you think that it would be
botter to spend money where fruit-growing is more successful ?-A. A discussion
affecting the policy of the department does not come within my sphere. I have
charge of the horticultural work at the Experimental Farm, and, as Ilorticulturist,
it is my duty to do such as will be of the greatest benefit to fruit-growers over as
large an area as possible. There is no doubt that a large field for good work is
open to the north of us. While the whole inhabited country to the north cannot, by
reason of climatic position, compete in fruit markets with southern growers, yet
it is important that they should be able to grow fruits for home use, and as the
difficulties are greater, so is the need for encouragement and instruction enhanced.
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Q. I believe it is cheaper for them to buy ?-A. Horticulture has other
influences than those which come through dollars and cents. The ethical side of
the question should not be overlooked.

By Senator Perley:
Q. I never brought a barrel of apples to the North-west that did not cost me

five dollars ?-A. We have now touched upon the principal points in closest
connection with the production of fruits of the first quality.

THINNING FRUITS.

Before proceeding to the consideration of varieties, allow me to say a word upon
the importance of thinning fruit in years of heavy production. As we have already
seen, in discussing the development of new varieties, the perpetuation of its kind is
the object in life of all plants. The production of a large number of seeds gives
greater certainty to this object; but seeds, botanically the fruit, in the case of most
fruits, are matured at the expense of pulp, so that he who would obtain the best results
must use his judgment in regard to the amount of fruit each tree is capable of bring-
ing to the highest state of perfection, atways remembering that size and perfect de-
velopment are secured in inverse ratio to amount of fruit upon the tree.

Let me now draw your attention to some of the new varieties which seem to be
of coming importance. Constantly new varieties are being biought before the atten-
tion of the public, some worthy of introduction, others entirely unreliable. Last
year one of the varieties came under my notice, and which I think will prove of
much value to parties, not only in northern but in southern Ontario, in fact, I would
commend it for trial in all the apple-growing regions of the Dominion. The variety
I referred to is one known as McMahon's White. It originated in Wisconsin some
years ago. It bas been planted widely and bas been fruiting for some years past. I
saw specimens of the fruit grown in Minnedosa and Wisconsin last sum mer, and was
very favourably impressed with its appearance and quality.

The tree is doing well in the Experimental Farm oi chard. Thus far it is one ofour
best and healthiest trees, and altogether I think it is a variety that has come to stay,
and indications at present are that it will be a profitable variety.

The fruit is large and oblong, somewhat ribbed and attractive, a yellow ground
partly covered with a red blush, and last year I am informed that it brought the
highest price of any apple in the Milwaukee market, at the time ofits shipment.

By Mr. Carpenter;
Q. What are its keeping qualities ?-A. It is an early winter apple.

By Mr. Ross :
Q. Where is it most largely grown ?-A. In Wisconsin. It has been introduced

into several places in Canada.
Another variety which should be more generally planted is the Mackintosh Red.

This is an early winter apple of the Fameuse type, remarkably beautiful and of
bigh quality. 1 had a basket sent me last February by a resident of Ottawa, who
grew it in his garden, and it was then in very good condition. It is of the Fameuse
type, and more beautiful, if possible, than that well-known variety, equally fine in
quality and desirable for the market. These two are apples that it will pay planters
to set out more of.

TOP GRAFTING.

Among other experiments this spring, I have begun some with a view of gain-
ing detinite information upon the subject of top grafting, to see what effect it actu-
ally bas upon the quality of the fruit and constitution of the tree. Summer apples have
been grafted on fall and on winter apples, and the experiment has been reversed
by grafting winter apples on summer and fall apples. This work was instituted last
year, and again extended this season. It is hoped that in a few years' time we shall
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be able to determine more definitely the exact effect on stock and scion when top
grafted and the ultimate benefit to our fruit culture. There is at present a great
deal of theory on this question, but very little actual fact known.

By Mr. Roome:
Q. What is the general opinion about it ?-A. It is quite a general supposition

that the stock influences the constitution of the scion or top, and that it changes the
quality of the fruit and shortens th( season. It is said that if you put a winter
variety on a summer apple, you v*l shorten its season, injure the keeping qualities
of the winter apple, and vice v"' sa.

By Mr. McNeill :
Q. If a winter apple is grafted on a summer apple, what effect does it have ?

-A. The theory, as I have just stated, is that it hastens the ripening season and lesseis
its keeping qualities.

A subject of growing importance is the value to Canada of the Russian apples.
In order to get results more rapidly and arrive at reliable conclusions to be broughlt
before our nurserymen and fruit-growers, I was authorized by the Minister of Agri-
culture, last season, to examine the oldest orchards of these fruits, which are found in
the western States, having been planted about twenty years ago. After looking
over the whole field carefully, the following conclusions have been reached :-

First, that the northern limits of apple culture can be materially extended by
planting the hardiest of these varities. Second, all fruit-growing districts of Canada
may be benefited by adding a judicious selection of the best kinds. Third, that
among them are many valuable summer apples. Fourth, experience seems to indi-
cate that among them are winter apples of fair quality and superior hardiness. Fifth,
that in the milder portions of Ontario these winter apples are not of'sufficiently good
quality to be recommended. It is difficult in many localities to get an un biasei
opinion in regard to the Russian apples. Two schools or factions among apple-
growers have sprung up, one of which maintains the suprenacy of our native fruits,
while the other endorses the Russian apples. Without personal examination
it is difficult to get at the actual status of the case. No doubt, amorgst
them are many valuable summer varities, but owing to unpronouncable naines,
many mistakes and synonyms, the work of selection has been very slow. It
is also assumed that there are a few varieties of long-keeping winter apples of
great hardiness, but I do not think they will rate high in quality. In my report
for 1892 I have described about thirty of these varieties, and have recommended that
nurserymen should propagate them, because I think the time has come when these
should be disseminated. In this list there are ten summer varieties, six fall varie-
ties and twelve winter varieties.

The following varieties are selected from those which have been recommended
in this report, and which are deemed sutficiently promising to be taken up by nursery-
men.

SUMMER.--Yellow Transparent.or Thaler, well known; Breskovka, No. 52 of
the Moscow importation; Borovinka, Duchess type, later; Blushed Colville, a little
later than Yellow Transparent; Lubsk Reinette, a favourite in Wisconsin.

FALL.-White Pigeon, very hardy, first quality; Golden White, large handsome
Zolstoreff, Duchess type, handsome, poor quality; Switzer, doing well in Quebec and
Wisconsin.

WINTER.-Ostrekoff (4 M) fine tree, fruit mid-winter; Hibernal (378 Dep.), of
value as a cooking apple for the extreme north, and a top-grafting stock; Red Reinette
(316), tree fairly hardy, fruit large, handsome, a good keeper; Gipsey (1227 Dep.),
tree hardy, vigorous, fruit large, fair quality; Arabka (Imported by Ellwanger and
Barry), tree hardy, fruit of the Blue Pearmain type; Zusoff (No. 585), grades with
Fameuse in hardiness, fruit large, handsome, fair quality, good keeper.
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In order that nurserymen might have the opportunity of.propagating as soon as
possible, a small distribution was made this sprirg to representative nurserymen of
the different provinces, sending two trees each, including, where practicable, the dif-
ferent varieties mentioned in the report.

In the north theie is likely to be a demand for this class. Each fruit-grower
throughout the Dominion is asked to co-operate in the work of sifting the good from
the useless in this large collection.

The Ontario Fruit Growers' Association is doing very important work in the
matter of revising fruit lists for the different districts. During the past year lists
of fruits for the thirteen fruit districts of the province have been struck, and they
will prove valuable guides to planters situated in the various portions of the province.
As beginners frequently lose much valuable time, to say nothing of the outlay in
cash, by planting varieties not adapted to the locality, they should consult such
lists before making their selection.

In the matter of plurms, most of the west European varieties, or those
(Prunes Domestie) of southern Ontario are not hardy in the vicinity of Ottawa.
Outside of the Lombard, Glass Seedling, Quackenboss and Reine Claude, very few
succeed at all. A few sorts îniported from east Europe are succeeding admirably,
but have not fruited yet. Among these are Early Red and White Nicholas. Another
Une of work has been the collecting of the native varieties of plums of the American
and Chicasa types. These are scattered across the continent, and vary much in
quality of fruit and hardiness of tree. While the fruit is not equal in quality, as a
general rule, to those of the European class, yet the trees are very hardy, and it will
probably make a good crossing and top-grafting stock, and thus increase our possi-
bilities in that direction.

By MJfr. Ross (Lisgar):
Q. Have you tried many of the prune varieties ?-A. The prunes do not succeed

in this latitude.
Q. Well, they succeed in Ontario ?-A. Yes, in the more favoured portions, with

pears. I can say the same thing as regards pease. Flemish Beauty, Bartlett and
Beurre d'Anjou succeed very well; the others, as a rule, are entirely tender and do
not succeed. This year I am top-grafting them on hardy Russian stocks, with a
view of testing the benefit of using a hardy stock to increase the vigour of tender
varieties.

By -Mr. MIcNeill:
Q. Will you name half a dozen of the best varieties of plums for western

Ontario ?-A. It is somewhat difficult to recall, out of a large list, six which may be
termed the best, but I should say Bradshaw, for early; Pond's Seedling; Glass
Seedling is a plum with which i am favourably impressed wherever I have seen it.
It is, however, a new variety, and as yet not very well known. Then there is the
Botan, a Japanese plum of recent introduction and promise, but which I would not
advise the planting of, except in the Niagara and Essex districts.

MR. Ross.-It has been grown in England, in some parts, for years, and has
been successful.

Then the Genuü does very well in certain localities, and is a dark, handsome
plum, following the Lombard, although it may not be a plum that can be grown very
generally. The Lombard and Quackenboss are both standard varieties; with Peters'
Yellow Gage and Coe's Golden Drop, a satisfactory selection will be secured.

PEARs.

In speaking of pears, we must view them at Ottawa and in the Province of
Quebec entirely froin the home use and amateur standpoint. In no district in the
Province of Quebec do I anticipate that any of our present list can be profitably
cultivated. In favoured locations and with special care, a sufficient supply for home
use can be grown, but, as a general rule, the lifè of the average pear tree, even-of the
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hardiest varieties, in the Province of Quebec, es only a few years, and full of trouble.
Blight, bark-bursting and winter-killing, all contribute their quota to this end.

The best practice is to plant the hardiest varieties, such as Flemish Beauty,Bartlett, Goodale and Beurre d'Anjou, in well drained soil, not too rich; refrain from
high cultivation and heavy manaring. Summer prune to induce fruitfulness. On
the first indication of twig-blight eut off the affected branch a few inches below the
discoloured wood, and paint the eut surface and a few inehes of the remaining stub
with linseed oil. The practice of planting dwarfs instead of standards in city gar-
dens is be recommended, as being more easily managed in the matter of training and
winter protection.

Among the new Russians I do not expect that we shall find pears of high
quality-anything to compete with Bartletts or Seekels; their value will principally
consist in their probable utility as a grafting and crossing stock. Experiments in
both of these lines have been inaugurated at the Experimental Farm, and we hope
before long to be able to point to some results. In the meantime, following out the
proposition advanced in connection with the apple, tender on their own stocks, varie-
ties of undoubted hardiness, as Bessennanka, Limber Twig, aîid Sapiegauka, can, I
think, be safely used as a means of widening the cultivable area of finer sorts. The
three pearsjust named have fruited at Abbotsford, Que., but not in sufficient quantities
to demonstrate their probable future usefulness. Their quality is not above second
rate. The best varieties for western Ontario, giving summer varieties, first I should
say for profit, would be Beurre Gifford, Bartlett and Flemislh Beauty, Clapp's
Favourite and Doyenne Boussock; for fall varieties, Duchess and Sheldon.

By Mr. McNeill :
Q. Are those early pears that you have mentioned ?-A. Summer and fall. For

Winter I should recommend Beurre d'Anjou, Lawrence an 1 Josephine de Malines.

By -Mr. Carpenter:
Q. Have you done anything with peaur blight?-A. I have not worked on pear

blight, but up to the present no satisfactory remedy bas been found. The affected
twigs should be removed as soon as the disease appears, and a few inches of the
remaining stub of the branch painted with linseed oil. Fruit-growers who h ave tried
this plan testify to its efficacy in arresting the spread of the disease, which is of
bacterial origin.

ILEMEDY FOR PEAR SCAB.

Pear scab bas been successfully treated with Bordeaux mixture, which is made
by dissolving 6 lb. of copper sulphate in 16 gallons of water, and slaking 4 lb. of
lime in 6 to 10 gallons of water, then mixing the two and spraying this upon the
trees. In using the lime, however, you must strain it, or it wvill clog your nozzle.
This is the ordinary Bordeaux mixture. A modified form is now made, using half
the quantities of lime and copper sulphate just given, and is said to be equally
effective. The Bordeaux mixture, applied three or four times to pear trees, is aimost
a complete preventive.

APRICOTS.

ln regard to the so-called hardy Russian apricots, these have all been selected from
seedling varieties, as grown by the Russian Mennonites of Kansas and Nebraska.
That they are hardier than the ordinary apricot there is little doubt; that they are
free from attacks of curculio there is very much doubt; that they are likely to be
of much value in the Provinces of Quebec and Ontario is a supposition based upon
unreliable premises. The fruit, so far as I know, is not equal to any of the older
varieties.

SMALL FRUITS-GRAPES.

Turning for a few moments to our small fruits, I think our experiments with
this class will be of value, not only to the northern parts, but to the whole of the
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Province of Ontario. Of grapes, last year we fruited 125 varieties. The progress
and rapid development of the grape-growing industry, I might say over the whole
country, has been remarkable, because, practically, the cultivation of the grape in
America dates back only about fifty years. Half a century ago some of the original
types were introduced from the south and worked gradually northward, and as the
art of crossing and hybridizing became known, the work extended very rapidly. To
elucidate future reference, it may be well to say that all our cultivated grape vines
east of the Rocky Mountains are deiived from a few wild species by crossing or
hybridization between our natives, or with representatives of the European species,
Vitis Vinifera.

1. Vitis Labrusca, or Northern Fox Grape, native of the South New England
and Middle States. The Rogers varieties are largely derived from this source.

2. Vitis Riparia, what is known in northern sections as the Frost Grape; dis-
tributed throughout Canada and the north-western States. Clinton, Brant and
Bacchus are prominent examples of this class.

3. Vitis Aestivalis is the wine grape of the middle or southern States. Very
few varieties of this species ripen as far north as any poition of Canada.

4. Vitis Vinifera, European or old-world species. Hybrids bave been produced
between this and a number of our natives, with many failures and some successes.

I will iefer to a few essentials towards successful cultivation in the Province of
Quebec and northern Ontario.

1. Select a warm, loamy, well-drained soil, with a southern exposure.
2. Plant well-rooted two-year-old vines in holes 15 to 18 inches deep, filling up

as growth takes place.
3. Train on the two-arm or fan system, preferably the former, in each case

starting the branches near the ground, for the purpose of easy winter protection.
4. Make provision for holding the snow on the ground, as well as covering in

the soil, till the vines have become well established.
5. Judicious fall and summer pruning. together with liberal applications of pot-

ash and phosphoric acid, which can be probably most cheaply obtained in the form
of wood ashes, largely aid in obtaining satisfactory returns. A careful selection of
varieties is of prime importance in this district of limited summer heat. In our
trial vineyard at Ottawa there fruited last year more than 120 varieties. For home
use, I would recommend to the attention of amateurs, grapes, as follows, beginning
with black sorts in order of ripening :-Florence, Cottage, Morse's Early, and
Herbert or Worden. Red-Moyer, Delaware, Lindley, Norwood, and Salem or
Agawam. White-Jessica Hayes, Lady, El Dorado, Rogers 34, Kensington. These,
with the exception of Agawam, Salem and Kensington, are sure to ripen, and are-
while they may not yield with Champions and Concords-in the main, grapes of
good quality.

In regard to the methods of training, the systein which a man finds the easiest
is generally the best, as long as it contains the requisite demands of the
grape. The two-arm system and the fan system are both satisfactory, and each
bave their advocates. I think for localities where vines are covered annually the
two-arm system is usually to be found more satisfactory. In this locality summer
pruning is very advantageous, so as to hasten the ripening process. In order to
keep up the vigour of the vine it is necessary to manure the ground very consider-
ably, and in doing so a rampant growth is induced. This bas to be pinched back, so
that the fruit will ripen. I may add that in the Experimental Farm vineyard, here,
we bave two systems: one, the French or the pole system; the other, the ordinary
trellis plan. The pole system, I find, does not give satisfaction here with vines at
this distance and in this locality, planted 4 feet apart and trained to a single
stake. They have not sufficient light and heat to allow the fruit to mature pro-
perly ; but on the tiellises they get more sunshine and heat, which tends to bring
about an earlier maturation.

A few varieties deserve special mention. One of these is the El Dorado. I think
that is the finest flavoured grape that can be grown in this vicinity. I notice that
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in the Ontario fruit list it is not rated of very high qualitv, although I cannot under-
stand it, because last year and this year it was not only my own opinion, but the
verdict of every body who visited the vineyard, that the fruit was the finest variety
in the whole vineyard, and I wish to recommend it, unqualifiedly, for home use.

By Mr. Roome :
Q. Is it of good size ?-A. The berry is of good size, bunch fairly compact, and

the quality unexcelled. It is occasionally defective in pollen, and does not set well.

By Mr. Carpenter:
Q. You have also the Niagara grape ?-A. It does not ripen here at Ottawa

like the El Dorado, except in favourable seasons.

RASPBERRIES.

In speaking of raspberries, I will merely mention some of the newer facts ascer -
tained, bearing upon their profitable and successful culture. Commercially con-
sidered, it will generally be found more advantageous to grow them in hills fOur or
five feet apart and reduce hand-work to a minimum, by cultivating by horse power,
both ways. This system keeps down to better advantage the large riumber of
superfluous suckers. Summer prune once or twice, pinching back the sprouting
varieties so that a uniform height of 3½ to 4 feet is maintained. In the matter of
winter protection, which is now almost universally in vogue throughout the north-
western States, I have found that it pays with varieties grading in hardiness with
Clark lornet and Brinkle's Orange. Turner and Hlansell,hardy varieties, have lot
given me augmented returns in quantity of fruit, but their earliness bas been
increased from four to six days. The amount of the annual snowfall will have an
important effect upon the character of the results: in localities of limited snowfàll
and severe frost, winter protection ofsmall fruits is now an important factor towards
paying returns. Cuthbert is the best red raspberry for home use in the market.
Schaffer is a profitable purple canning variety. Golden Queen, arnong yellow kinds,
is prolific and of fair quality But owners of gardens should not forget to give place
and extra care to that leader in quality among raspberries, Brinkle's Orange. Last
year I had tried some experiments in covering raspberries, to get at the cost and the
actual results from a market standpoint. In brief, I fbund that the first result was
that it hastened the maturing of the fruit from four to six days of the same variety;
in the second, that with hardy varieties it did not more than pay the costs of this
covering and taking up, although there was no loss from actual count. The Turner,
for example, did more than pay, but the Cuthbert and lerstine, Brinkle's Orange
and Clarke gave a return of from sixteen to twenty-two per cent over the cost of the
protection; so therefore I would conclude that cultivators in northern locaulities leave
their raspberry canes uncovered at an actual loss.

By Mr. O'Brien:
Q. I tried experiments in covering, in consequence of what you said last year.

I left some of the crop not protected; and in a case of some new plants I bought, 1
covered the ends. The only difference I saw when I uncovered in the spring was
that in the case of those that were covered the buds were a little more forward. In
those not covered there was not the slightest injury donc ?-A. You had a pretty
fair snowfall ?

Q. I know a fruit-grower of Barrie who grows a large quantity of raspberries,
and never covers them at all. It is not necessary ?-A. It is not necessary in some
localities, but where the canes are liable to be injured it is necessary, and also a pay-
ing operation.

GOOSEBERRIES.

We have been conducting some experiments in the treatment of gooseberry
mildew. Last year, 1 t.ried a great many fungicides, and I found that by using
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potassium sulphide, in the proportion of an ounce to three gallons of water-spraying
was repeated frequently, say once in 7 or 8 days till the fruit was formed-the English
gosseberries were grown successfully, and this treatment gave me perfect immunity
from mildew. But it must be remembered that with this disease, like all the other
fungous troubles, treatment must begin very early and be continued faithfully.
Spraying bas already been commenced on all our gooseberries this year. Potassium
sulphide or lime of sulphur dissolves readily in water, one ounce in three gallons.
It may be applied with a small hand-pump, or with a knapsack pump, or a barrel
force-pump, placed on a stonebolt, which will be found more expeditious for a large
plantation.

By -Mr. McNeill:
Q. Do you find you could grow the best English varieties ?-A. Yes. There is

no d;fficulty if that f ungicide is used. Copper carbonate is also useful and effective
for the same disease.

Touching upon vegetables for a few minutes, I find that farmers all over the
country pay far too littie attention to the varieties of vegetables. They do not look
into the fact that there are many kinds of beets, that there are many kinds of pease,
beans and tomatoes, all differing in some more or less important characteristies,
whether it may be in season, quality or productiveness, and that one variety is not
equal to another in every respect.

The same thing may be said of cauliflowers, celery, &c. In order to bring out
the best varieties for home use and gardening purposes, I have been testing a very
large number each year, taking up a few classes and going over the ground
thoroughly. As this work bas been detailed in my report now in press, I do not
here mention the best varieties of each, but wish to draw attention to the importance
of selecting the best varieties.

By Mr. Carpenter :
Q. Have you anything on cherries ? That is an important industry in my section

of the country.-A. I bave not touched on cherries on this occasion, for the reason
that it was gone into last year pretty thoroughly after the cherry season. I did not
intend to bring it up this morning, as I had so much else, and no new information
gained since that time.

CULTURE OF VEGETABLES-ONIONS.

Returning to vegetables, I wish to say a word in description of rather a new
departure in the way of raising onions, that is, by transplanting them. It has been
demonstrated conclusively and clearly that the Spanish varieties of onions can be
transplanted with paying returns, by starting the young plants in a hot-bed, a little
earlier than they can be sown in the open, and transplanting them when they have
attained a suitable size. The product was from 25 to 30 per cent more than from
the same vaiieties not transplanted. These are also freer from attacks of the mag-
got. This plan is being adopted by market gardeners with the Spanish varieties,
and the system is known as the " new onion culture." I am testing the system
thoroughly this year. However, it may now be considered as having been demon-
strated that for the class of onions mentioned it is the most satisfactory method.
Another thing in favour of it, as already stated, is that onions transplanted are
much freer from the attacks of the maggot than those grown in open field culture.

GARDEN PEASE.

Our experimental plots included 60 varieties of gardon pease last year. " First
and Best " and " American Wonder " are two good varieties for home use. In
plan ting for a succession to cover the season, I found that it paid me, and was much
more advantageous, to sow at the same time a succession of varieties, ripening at
different periods during summer, than to sow the same early variety at difforent
times. Take the A merican Wonder, for instance. Every one who wants a succession
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of pease can take that variety and mako sowings a week or ten days apart, so they
will bave green pease covering the season. After the second sowing, I found that the
mildew became so prevalent that the crop entirely failed, but by sowing Daniel
O'Rourke's American Wonder, and another variety, such as Saunder's Marrow. as well
as the DwarfSugar, these ripened at different times covering the season; butgerminat-
ing eariy and getting a good start, escaped mildew. A good yield was tlus obtained.

BEANS.

In our experiments with beans for the past few years we have been iroubled
considerably with a disease known as Anthrax Neris, or spotting of beans. This is
found to be remedied very much by soaking the seed for 20 minutes in an ammoni-
acal solution, the mixture mentioned in connection with apple seab. The soaking
should be done immediately before planting. It seems to kiIll the germn or spora of
the fungus that is dominant within the seed.

By Mr. Carpenter:
Q. How would that affect the bug in pease, for instance ?-A. The pea-weevil is

treated much more advantageously and readily with bisuilphide of carboi in cosed
bins, and by subjecting the pease, immediately before planiting, to hot water at a
temperature of 140 degrees, for half an hour. That will kill the weevil anîd will
not injure the germinating power of the pease. In tomatoes, I had 60 varieties in
the experimental plots, and one of the principal experiments with these was to find
what fertilizer would give the best results, in amount of fruit ripened. I
used nitrate of soda, 300 Ibs. to the acre ; muriate of potash, the same ; super-
phosphates the same; wood ashes, at the rate of 50 bushels to the acre ; and barn-
yard manure, 20 tons to the acre. The barnyard inanure gave me IS lbs. of ripe
fruit per plant for the season; wood ashes gave me 16 Rbs.; the superph0osphates
gave me 16 lbs., while the muriate of potash gave 14 lbs.; and the nitrate of soda
13 Ibs., and those unfertilized gave me an average of 12 tbs. per plant of ripened
fruit.

Q. The barnyard manure seemed to have all the required ingrodieits ?-A.
Yes; it seerned to be a perfect fertilizer on that soil. It does not seemu to be neîessary

in all cases to buy expensive artificial fertilizers.

FOREST TREE CULTURE.

Taking up, briefly, forestry on the Farm, you kçnow something of our system of
shelter belts planted on the Farm, for protection, as well as to point practically to
the best varieties of timber trees as well as the most profitable. The beU on the

west sile was completed last year. Twenty-three varieties of forest trees were

added, making a total of 3,000 trees planted last year. The measurements of ie

annual growth of each variety have been takeri year by year, anid the resilts are

already becoming interesting. Thus far, the fastest-growing trees have been the

Russian poplars and willows. The soft maple (acer dasycarpun) ranks next, the
black locust next, although it is a miserable nuisance here; the Manitoba niaple, the
black cherry, the green orb and the yellow birch are about equally rapid growers.

The belt was planted, as bas been explained, with a view of testing the proper
distance to set trees apart. Some of the trees are 10 feet. and others 5 feet. So far,
those standing 5 feet apart have made the most rapid upward growth, and this. I
imagine, will be more marked as they grow older. It is riatural to suppose that

being crowded they push up more rapidly than others, with more room to obtain

light and growing space.
Among the conifers, the Scotch pine and European larch have made rapid

growth. The white pine and Norway spruce stand next, followed by the native

spruce, which is comparatively a slow grower. In the report of the Minister of

Agriculture it will be noticed that an annual distribution has been made for the last

three years to Manitoba and the North-westTerritories. In round numbers, there have

been a total of 400,000 foresttrees, up to the present, distributed in Manitoba and the
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North-west. This spring we have sent out 100,000 forest trees, including a large
number of evergreens of hardy and fast-growing varieties raised from seed at the
Experimental Farm; also 100,000 cuttings of fast-growing varieties of apples and
willows, mostly importations from east Europe. Being guided by the reports
received from Manitoba, I will give you a list of those varieties of trees which thus
far have been most successful in that province. First, the native maple or box elder
is one of the most reliable ; the green ash, the white elm, the white birch, the white
spruce and the mountain ash, both European and American varieties of which
succeed very well. The cut-leaved birch is hardy, and is one of the best ornamental
trees in the province.

Among shrubs, nearly all the lilacs (spira opulifolia), Douglass's and Van
Houthe are promising. The Siberian pea tree (carazana arboris cius) and Asiatie
maple (acer quinnala)-a beautiful dwarf form-are among the most hardy and
desirable. Norway spruce, white and Austrian pine, are most reliable as a general
rule. For the North-west Territories the selection is somewhat more restricted-
box elder, green ash, the native elm of Manitoba, with the Russian poplars and
willows, are the safest trees to plant. Nearly all the lilacs, such as the common lilac
(syringa vulgaris), the white lilac (syringa alba), and the Russian lilac (syringa
Jasikea) are hardy, and do well in the North-west Territories, as weil as a small tree
called the Siberian pea tree, a tall-growing form of southern wood (artemisia
abrotans), while it kills back each winter, is a rapid and vigorous grower, desir-
able on account of its feathery green foliage during summer.

By Mr. Ross (Lisgar) :
Q. Have you tried the Linden tree ?-A. The Linden is native, and grows very

well in parts of Manitoba, principally about the lakes. The European variety does
not succeed. This year the distribution consisted, in part, of cuttings and shrubs.
The appended circulars explain what varieties were sent ont, and attached to them
is the list of trees that were included in each package.

The following circular accompanied each package containing cuttings of
Russian poplars and willows:-

DOMINION OF CANADA, DEPARTMENT OF AGRICULTURE,
CENTRAL EXPERIMENTAL FARM, OTTAWA, April , 1892.

DEAR SIR,-I beg to advise you that a package containing cuttings of Russian
poplars and willows has been mailed to your address. This distribution is being
made under the Minister of Agriculture, with the hope that these hardy and rapid-
growing species may be found useful in your district.

Your attention is called to the fol lowing instructions for treatment and planting,
with notes on the varieties sent, prepared by Mr. John Craig, Horticulturist to the
Experimental Farm. You will also please bear in mind the importance of your
reporting the results of your experience with these poplars and willows, as such
information will be a valuable guide for future planting.

WM. SAUNDERS,
Director Experimental Farms.

INSTRUCTIONS FOR TREATMENT AND PLANTING.

As soon as the cuttings are received, unpack and immerse them in water for a
couple of hours. If unable to plant them immediately, store them in a cool cellar
or bury them in the soil out of doors.

Situation.-When solecting a site for planting, if possible choose a loamy and
friable soil on a northeru slope. On southern exposures, trees are liable to be
injured by alternate freezing and thawing in the spring, and by hot winds in
summer.

Preparation of Soil.-The ground should be thoroughly worked to a depth of
12 to 15 inches; mark out four rows, 50 feet long and 4 feet apart.
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Planting.-In order to prevent the different varieties of poplars from becoming
mixed, and to assist in keeping records, alternate as far as possible in the rows the
willows and poplars. For example, begin with populus certinensis, following this
with salix (willow) laurifolia, French, then populus nolesti, Riga, followed by salix
acutifolio, and so on, as far as possible, till all are planted. The cuttiigs should be
set 2 feet apart in the rows and down to the Ist, living bud. This is readily
accomplished by opening a cleft with a spade in the line of the row for insertion of
the cutting. Care should be taken to press the earth firmly about theim, leaving no
air space at the bottom. The surface soil should be left loose and nellow, and kept
in this manner throughout the summer by frequent shallow cultivatioi, in) order to
prevent excessive evaporation.

Mulch heavily, each year, in the fall, with straw, manure or prairie hay, which
should be removed in the spring when cultivation begins. This treatment should be
continued annually until the trees are large enough to shade the ground.

Remarks.-These cuttings are of pronising hardy varietics which have been
introduced from east Europe within the last few years. They have been selected
for the reason that tbey have proved hardy on the experimental farms at Brandon,
Man.. and indian Head, N.W.-T., and are believed to be specially adapited to the
requirements of those farmers residing on the plains of Manitoba aid the North-
west.

The case and rapidity with which they can be multiplied gives thein additional
value. From their quick growth, they will be fotund most useful in providing the
shelter needed for starting the cultivation of less hardy but more enduring varieties
of slower growth.

The value of this work will be much enhanced if accurate records are kept of
each variety by the individual recipients; the close resemblanlce of nianly of the
poplars will necessitate careful labelling. Reports will be expected when sufficient
lime has elapsed and experience gained to give value to the conclusions reached.

Cuttings may be taken from the young trees at the close of the second seasonî's
growth. These should be buried in the ground and protected from severe frost
during winter. They may be planted the following spring 4 feet apart, with a view
to the formation of shelter belts. With a small amount of care and attention a large
plantation can thus be readily secured.

JOHN CRAIG,
Horticulturist.

CIRCULAR ACCOMPANYING EACH PACKACE CONTAINING TREES ANI) SURUBS.

DOMINION OF CANADA, DEPARTMENT OF AGRICULTURE,
CENTRAL EXPERIMENTAL FARM, OTTAWA, April, 1892.

DEAR SIR,-I beg to advise you that a package of seedling eveigreen trees and
shrubs has been mailed herewith, to your address, in response to your request. This
distribution is being made under instruction of the Minister of Agriculture, with
the hope that a stimulus will thereby be given to trees growing in Manitoba and
the North-west Territories.

Your attention is called to the following instructions for planting, and notes on
the varieties of trees sent, prepared by Mr. John Craig, Hlorticulturist to the Central
Experimental Farm. I also desire to impress upon you the importance of your
reporting the results of your experience with these trees.

WM. SAUNDERS,
Director Experimental Farms.

The trees and shrubs mailed herewith are all of the hardiest varieties, and by
carrying out the following instructions a fair measure of success may be tttained,
even in the most trying situations.
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INSTRUCTJONS FOR PLANTING.

The pines and spruces will require the greatest care to prevent the small fibrous
roots from becoming dried. As soon as received. unpack and puddle or wet the
roots, and place in a moist, shady position foir a few days previous to planting.
Plant the pines and spruces in well-prepared soil; if possible, in a partly shaded
position (if much exposed, shade artificially), packing the soil very firmly about the
roots. Plant closely for mutual protection, say from 12 to 15 inches apart; water
liberally, and mulch the wbole surface of the ground with straw, manure or prairie
hay, to preserve the moisture of the soil as far as possible. The black walnuts and
shrubs (lilacs, barberry, sweet brier, and caragana) are designed for lawn and
garden ornamentation, and should be carefully planted in good soil, walered when
necessary during periods of drought, and protected by covering completely with
mulching material on the approach of the first winter, and each winter following,
as far as circumstances will admit.

Please preserve the labels, and take notes on each variety, so that you may be
able to give a full report of your successes and failures.

JOHN CRAIG,
Horticulturist.

To Ontario and Quebec quite a number of black walnuts were distributed-
about 2,000 to varions sections. These were sent in answer to special requests, and
with them some new varities of fruit trees.

In connection with preparations for the World's Fair, Mr. Shutt, Chemist to the
Experimental Farms, and myself, have been working for the past two years on the
subject of fruit preservatives-experimenting with substances in which to preserve
fruits, not for table use, but for exhibition purposes. Up to this time we have used
a great many different mixtures, and though, I must say, our results have, in many
instances, been pretty largely negative ones, yet last year we succeeded in getting
fluids which, I think, will be serviceable in preserving our fruits for the World's
Fair next year. As the exhibition opens in May, 1893, these fruits will have to be
put up in glass the present season, and it is important that we should obtain such
light upon the subject as will enable us to advise the parties who have charge of the
work what, are the best methods and mixtures for this purpose. One of the most
difficult things we have to contend with is that of preserving the natural colour.
Quite a number of antiseptie fluids will preserve the form, but will extract the
colour of our brilliant-hued fruits.

FRUIT PRESERVING.

To return to the subject of fruit preservaties, many difficulties surround the work
which are not apparent at first sight. To find a fluid which will arrest the natural
chemical changes taking place in fruits attendant upon approaching decomposition,
as well as to preserve the natural delicate shades and tints of our high-coloured fruits,
is a very difficult task. Another difficulty arises from the varying density of the
juices of fruits. When a fruit is immersed in a liquid differing from itself in specific
gravity, asuiodic action-the law of equalization of fluids-takes place, and the fruit
either absorbs till the skin is ruptured or loses some of its juice and becomes shrivelled
in appearance. This may be overcome, for the most part, by adding glycerine to the
preservative fluid until it approaches the specific gravity of the fruit, which is indi-
cated by the latter remaining suspended in the liquid. By paying particular atten-
tion to these points, we have met with a fair degrée of success. Withoutgoing into
details, I will mention a few of the substances which are likely to prove of great
service in making a creditable display of our fruits at the World's Fair. For red and
black raspberries, boric acid and salycilie acid, using a 1 per cent solution, and zinc
chloride, using a 2 per cent solution, have given fairly satisfactory results.

For preserving yellow and white fruits, such as pears, peaches and yellow rasp-
berries, sulphurous acid, using a saturated solution, bas given most encouraging results.
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This was used at the Intercolonial Exhibition. Chloral hydrate for green-coloured
fruits using, a 3 to 4 per cent solution, gave good resuits. In the matter of dark-
coloured plums, grapes and currants, we had excellent success by using one-tenth of
1 per cent solution of mercuric bichloride or corrosive sublimate, in water. Our
results in this particularwereverygratifying. Distilled water was the (ilutent used
in all cases.

By Mr. Roome:

Q. Have you tried salycilic acid ?-A. Yes, in various proportions; while it is a
good preservative, yet its bleaching power is so marked that tor high-coloured fruits
it is not satisfactory.

By Mr. Carpenter:

Q. These mixtures are only for fruits for exhibition purposes?-A. Yes, tor
exhibition purposes only. They would in most cases be poisonousand dangerous to
use. This, Mr. Chairman, bringsime to theend of the matter which I wislied specially
to present to the Committee this morning ; but if there are other subjects in ny line
upon which I can give information, it will give me pleasure to do so.

By Mr. McNeill:

Q. You spoke of root-grafting. In what way is that done?-A. These root-
grafted trees are made by grafting scions on seedlings one year old. The seed
apple, for instance, is planted in the spring. In the autumn of the saie year th
young seedlings are taken up and eut into two or three sections of about 3-1 inches
long. Then each section is spliced to a six-inch scion ; this, when properly joiited
and tied, makes the root-graft.

In propagating new varieties, we made about 8,000 of these last winter.

By Mr. Ross (Lis.gar) :

Q. Have you been able yet, at your experinental farmu in British Columbia,
to do anything thus far, of which you can give us the results here, in the wav of
fruits ?-A. No. It is too soon to speak of results there yet, because the greater
portion of the fruits were only set out last year. Ilowever, judging froni tle rate
at which the trees are growing, if the fruit is in proportion to the amournt of wood
the trees are making, we will get barrels of fruit the present year.

By Mr. Tyrwhitt :

Q. What has been the result of'your experience on the Farm as to the best tine
for sowing turnips to escape the fly ?-A. Field turnips, I suppose you nean. That
is a little out of my line. We have had the best resuilts sowirng early in June, fromn
the 8th to the 15th. Last year attacks of the turnip fly were treated with a
mixture of Paris green and land plaster. This, I think, is the most practical
remedy, but they must be attended to promptly on the first appearanuce of the
insect.

I have examined the foregoing copy of my evidence and tind it correct.

JOHN CRAIG,
Horticulturist, Experimental Farmîs.
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COMMITTEE RooM 46, HOUsE OF CoMMoNs,
THURsDAY, 2nd June, 1892.

The Select Standing Committee on Agriculture and Colonization met this day,
the chairman, Dr. Sproule, presiding.

Mr. F. T. SHUTT, Chemistto the Dominion Experimental Farms, was called, and
addressed the Committee as follows:-

MR. CHAIRMAN AND GENTLEMEN,-In bringing beforo you the work of the chemical
department of the Dominion experimental farms, I shall, with your permission,
pursue the same course I have adopted on former occasions when I had the honour
and privilege of addressing you. It will be my endeavour to lay before you an outline
-a very brief epitome-as time will not allow me to do more, of the analytical
work and original research in agricultural chemistry that have been conducted in
the laboratories of the experimental farms during the past year. I must of
necessity pass over very many interesting data, referring you for details of the
results of our experiments to my annual report, which is now in the printer's bands.
I shall, therefore, confine myself to the more salient and important features of the
work of the past season.

CHEMICAL SCIENCE IN RELATION TO AGRICULTURE.

Before, however, entering upon my special task to-day, I wish to speak briefly
on the intimate and important relationship of chemistry to agriculture. In what I
am about to say I do not wish to be thought as in any way lecturing the honourable
members present, because I am aware that many of the members of this Committee
are not only practical farmers, but successful farmers. I would not have it supposed
for one moment that I am placing inyself in the position of a teacher, but I wish
particularly to-day to emphasize this thought of the relation, and of the great and
fundamental importance of chemistry to agriculture, because I know it is the wish
of the Committee, as it is of those at the Experimental Farm, that the farmers
throughout the Dominion should receive that education in their work which will
lead to better and more profitable farming. I feel that in bringing their needs in
this way before you I shall enlist your co-operation and sympathy in the matter of
extending tbis work. When you meet farmers, you can assist both them and us by
impressing upon them the practical value and profit arising out of a knowledge of
what chemistry can do for agriculture, and in this way do a vast amount of good to
the farmers throughout the country. I said there is a great and fundamental
relationship between chemistry and agriculture, and I would go a little further than
that, and say that I consider that without the aid of chemistry no branch of farming
can be carried on intelligently, successfully and economically. It is hardly necessary
for me to point out to you how chemistry renders aid to all branches of farming, to
stock-raising, to the producing of grain, to fruit-growing, and, in fact, to all branches
of farming. Illustrations of this will. of course, occur to your mind at the moment.
The relative nutritive value of different cattle foods, the food values of dairy
products, the needs of a soil, the amount and value of fertilizing ingredients in a
manure, and a host of other important questions, are answered by chemistry, and
chemistry alone.

Without a knowledge of the fundamental or elementary principles of
chemistry, I consider that the farmers of the future will not be able to
compete successfully with their more intelligent neighbours who undertake to
make themselves conversant with, and practically apply, those principles. We may
say that improved and modern agriculture is both a science and an art. As a
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science, we may consider it as a branch of chemistry, not wholly so, perhaps, but
largely so, and receiving assistance from the sciences of plant and animal physi-
ology. As an art, of course, it puts into practice for the growth of plants and the
production of animal products the teaching of the science of chenistry. Every
farming operation, whether performed by nature or the farmer, involves a chemical
change, and therefore you will agree with me that it is highly necessary that
throughout the land generally we should spread more and more, as opportunities
permit, this knowledge of chemistry in connection with agriculture.

Agriculture at present in England and on the continent of Europe is on a
very mach bigher plane than ours here. While this improvement in agriculture
amounting to a revolution during the last ten or fifteen years, is partially due to
competition and kindred circumstances, yet it is principally the results of agricul-
tural chemistry, as worked out by Liebig and his followers, down to the present
time. The assistance rendered by the chemists of the agricultural stations of
Germany, and by Sir John Lawes and Dr. Gilbert in England, has not only brought
increased wealth and prosperity to thousands of farmers, but has been of untold
value to the whole farming community., in raising the whole status of the farmer, by
making his work an intelligent one, in which the brain as well as the muscles cau
be remuneratively employed.

In view of all this, I think it will be gratifying to you to learn that thr'oughout
the length and breactth of this land there has been awakened an ever-increasing
and practical interest in the chemical departnent of the Experimental Fars. i
feel sure that this interest will rebult in more intelligent and economic nethods of
farming than have been practised by many heretofore.

Now, as an indication of this interest of which I have spoken, allow me to state
that the correspondence lias very greatly increased; questions are continually
pouring in upon me regarding the treatment of the soil, eoncerning the value of
certain fertilizers, and the relative worth of cattle foods. These constitute a lew
of the different classes of questions. Last year over 1,300 letters passed between
myself and correspondents on matters appertaining to agriculture. Again, I miglt
mentionin connection with this growing interest in agricultural chemistry, which I
think is now to be recognized in Canada, the fact that a large number of samples have
been sent in by farmers for analysis. They are, you perceive, becoming aware of the
value of the knowledge of the composition, not only of their soi and their fertilizers,
but of their cattle foods, and their milk and other products. Last year we received
219 samples-looked at from one point, a very small number, but in another aspect,
when we consider the large amount of work entailed in a chemical analysis, it is an
exceedingly large number. These samples included soils, fertilizers, fodders, animal
and plant products, and others appertaining to agriculture generally. By no
means have all these samples been analysed. The time and assistance I have
would not allow me to do it. Neither would it have been wise for me to have made
an analysis in all instances. We have been obliged to use our discretion. Although
a comparatively large number of those which we considered necessary to ex-
amine have been analysed, nany have had to be laid over. These have been
put on one side in proper condition, so that when opportunity permits their
examination may be taken in hand. As all our work is done free of charge to
agriculturists, we endeavour only to examine those samples the analytical results
of which will benefit a large number of our community.

Now, what I have already spoken of is but one branch of our work, and that a
secondary one. The main object in creating the Department of Chemistry at the
Experimental Farm, I take it, was for original research, investigation and experi-
ment in matters pertaining to agricultuare--that is to say, the working out of those
problems in agriculture concerning which it is thought chemistry may be able to
give a solution. This constitutes the main part of my work. I deem such inves-
tigations and the results obtained to be of the greatest importance. We have in the
past been able to accomplish something in this direction, as reference to the annual
reports will convince you. In time to come I trust we shall go further, adding to
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the staff of the laboratory skilled and expert scientists, since this work can only be
undertaken and carried on by those who have given special study to the acquire-
ment of analytical skill. When this is done we shall be able to prosecute these
researches to a greater extent. For your information, I may state that the staff at
present comprises myself and an assistant chemist, Mr. Lehmann, agraduate in agri-
cultural science of Toronto University, who, since his appointment a year and a half
ago, has devoted himself most assiduously to the work. By hie analytical skill and
general ability he has assisted me most ably in the work of the department.

I trust that we shall be enabled in the future to do a good and a great work for
the farmers of Canada, providing them with such information as it is not possible
for them to procure for themselves, and stimulating them with an earnest desire to
make their profession one in which all the faculties can be used to the improvement
of the mind as well as to the bettering of the worldly condition.

WORK OF THE YEAR.

With these prefatory remarks,Iwill now take up seriatim,as I have done on former
occasions, the work of the past year, and indicate to you, in connection with tiose
subjects, the proposed line of future work. I will speak, first, somewhat on the mat-
ter of soils. Twenty-four have been analysed in the Farm laboratories since the pub-
lication of my last report. These saliples have been collected from British Col-
umbia to the Maritime Provinces, and represent certain soils covering comparatively
large areas in the different provinces. The details of those analyses I will not burden
you with to-day, for they will appear in the report shortly to be placed before you.
I spoke somewhat last year on what I considered to be the importance of this work.
It will not be necessary, therefore, to state the reasons at length why I have under-
taken this somewhat costly work. I showed that the fertility of a soil was depen-
dent on a favourable climate, a good mechanical condition, and the presence of plant
food in a readily assimilable form. The nature and amount of the ingredients
which serve to nourish vegetation are ascertained by chemistry. ilence, the value
of a careful and complete analysis, as an aid to the future rational treatment of a
soil, both as regards the crops to be grown and the fertilizers to be applied.

ANALYSIS OF SOILS.

Soils differ very much, but we bave given much attention to procuring thoroughly
representative samples, the analysis of which would yield figures of value for com-
paratively large sections of country. The samples in the majority of instances were
virgin (uncropped and unmanured) soils, and were taken from the surface and the
subsoil.

Speaking generally, the analyses of the Manitoba and North-west Territories
soils show them to be of great fertility and of an excellent tilth. For the most part,
they are very rich in plant food, that is, that they possess the three essential con-
stituents of plant food-potash, phosphoric acid and nitrogen-in comparatively large
quantities. The same may te said of the soil in the valley of the Fraser River, in
British Columbia. A sample from this locality proved on analysis to be very rich.
We also examined soils from the district of Muskoka, as well as others from Ontario,
Quebec and Nova Scotia. The series of Muskoka soils, obtained with great care,
showed that in that district there are many comparatively light soils; that is, com-
pared with those from the North-west, they are of a very sandy nature,
and contain comparatively small quantities of organic matter and mineral plant
food. It therefore appears that there are districts in Muskoka which will not be
suitable for profitable farming without a great deal of intelligent treatment of
the soi.

When we consider this, and the rocky nature and broken character of the land
in many parts of that district, it seems evident that parts of Muskoka are more
suited for forestry purposes and the production of timber than for agriculture
proper.
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ALKALINE LANDS.

Probably the most interesting feature of our work in this matter of soil analysis
is the examination of certain alkaline soils from the North-west, of which
I spoke very briefly on the last occasion of my addressing you. This work is still
in progress. During the past year we made a very complete analysis of three
alkaline soils, and I was surprised to find that in no case was there an excess of
alkali, so called-that is to say, salts of soda. I was, however, at the same time,
somewhat astonished to tind that two of the three sampîles eontained comparatively
large quantities ofsulphate of magnesium, commonly known as Epsom salts. I con-
sidered that this might possibly be the poison iii the soil deleterious to vegetation.
I therefore have commenced a series of experiments in pots, with varying quantities
of this substance added to good soil. We are now examiniii the ucorn
plant, the wheat and the pea grown under these circumstances. Knowing the com-
position of these soils, we are taking notes with regard to the germination and giowth
of the plants. This work will be tabulated, and when the experiments are con-
cluded I trust we shall be able to arrive at sone information with regard to the
effect of Epsom salis in the soil. I also propose to try the addition of certai I other
chemicals to the soil, in order to neutralize and render insoluble this magnesium salt
in the soil. That work is still in progress. I cannot report to-day any definite
results. I have, however, a fvew general suggestions to make with regard to the
treatment of alkaline soils. In the first place, this alkali is soluble in water, and
therefore the most efficacious means to get rid of the salt is by a thorougl system
of drainage. This should be resorted to wherever practicable. This advice has
been given to many North-west farmers, and deep ploughing also suggested. It
has aiso been found beneficial to apply a heavy coating of mnanure, which affords
the plants at an early stage of growth an abundant supply of food, so that they are
able afterwards, by their vigour, to resist the action of the alkali in the soil.
Gypsum creates a change in the composition of the alkali, converting it into sulphate
of soda, which is not of that corrosive character to vegetation as the carbonate of
soda, the most deleterious of all forns of alkali.

By Mr. MeGregor :
Q. Would you not overcome that difficulty by sunmer fallow ?-A. It is of

great importance that the earth should be thoroughly cultivated, but I do not think
that such treatment alone will be efficacious.

NATURAL FERTILIZERS.

With these few remarks, I must pass on to the next part of my work-that of
'fertilizers, including peats and mucks. In Prince Edward Lsland and other parts
of eastern Canada, owing to the small number of cattle kept upon the fartms, and
continous cropping, the fertility of the soil has been run down, and the farmers,
in consequence, have resorted to muck, peat, oyster muds, &c., in order to restore
this lost tertility.

It was with the object of assisting them in using these that this wor-k has been
undertaken during the past year. Some twenty samples are reported upon in our
report for 1891.

Speaking generally, their composition is very similar to those aralysed ink
previous years, and as I have spoken very fully on their use and value to this
Committee on former occasions, it may not be necessary now to dwell at length on
that aspect of the subject.

1 may, however, say that many have derived great benefit from the results of
this work. For instance, it is often the case that the farmers of a district have access
to two or three deposits of this swamp muck. They have then sent a sample from
each of these, wishing to know which was the more valuable of the two.
By analysis we were able to tell them this with a comparative amount of certainty, and
thus the farmers of the district have been enabled to procure the more valuable
manure, and this from the knowledge of the composition, derived from chemical
analysis.
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By Mr. Dyer:

Q. Can you tell us the right way to handle those mucks which we find of such
importance to our farmers ?-A. Yes; I did not dwell upon that, because, as I had
said, I have on former occasions gone somewhat fully into that matter; but with
the permission of the Committee, I shall say a word to explain that aspect of the
question.

THE APPLICATION OF MUCK.

These mucks consist largely of semi-decomposed vegetable matter, the accumu-
lation of the remains of plants in past years. These remains are principally valuable
for the nitrogen which this decomposed vegetable matter contains. Nitrogen is
one of the three essential constituents of plant food, the other two being phosphoric
acid and potash. I say essential, because the other elements of plant food are
usually in sufficient quantities in the soil for the growth of farm crops. We
have then, in considering these materials, first to pay special attention to the quantity
and condition of the nitrogen in them. Mucks differ very largely in composition.
In the first place, they may be very watery, or they may be comparatively dry.
Comparing them, however, all on the same basis, air dried, that is, containing about
the same quantity of water, there still remains a great difference in their composi-
tion. That is brought out by chemical analysis. Analysis shows us which of any
two samples contains the more nitrogen. This nitrogen is not for the most part in
a condition favourable for its immediate assimilation of by plants. It has to be con-
verted into soluble forms. This takes place by a process of fermentation, which is
brought about by the agency of bacteria. This process goes on more or less in the
soil, aided by the action of the air, warmth and rain; but in order to render the
nitrogen of the humus soluble in a short space of time, fermentation is accelerated by
the compost heap. I would therefore advise that after the muck is taken from the
swamp it is allowed to first dry well in the air, and then mixed in alternate layers
with barnyard manure. The whole mass ferments, and by the fermentation the
nitrogen of the muck is converted into a soluble form, which can readily be taken up
by the plants. There are other ways of decomposing besides the use of farm yard
manuire; wood ashes and lime, and the ordinary farm refuse, may be used. The beap
should be kept moist, and frequently turned after fermentation begins.

An average muck contains about 35 Ibs. of nitrogen in the air-dried condition.
Estimating this nitrogen at 7 cents per 1b., the average value of a ton would be $2.45.

By Mr. Dyer;
Q. Would it be practical to use that muck as bedding if it is dry ?-A. Yes; I

have advised its use for that purpose. A great many mucks, but more especially
peats, are very good absorbants, and have been used with excellent results in the
stable, in the cow-house and the pig-pen.

Q. Have you had any samples from the Eastern Townships ?-A. Speaking on
the spur of the moment, I think not. The samples have largely been from the
Maritime Provinces, with some from Ontariô. We have analysed several from
Quebec, and possibly one or two of these are from the Eastern Townships. It would
be necessary to refer to my reports to speak more definitely.

By Mr. Carpenter:

Q. You think very little benefit would be derived by applying muck directly to
the soil ?-A. A great deal would depend upon the character of the soil, whether it
were clay or sandy soil. To the soil in which fermentation will go on more'or less
quickly its application will result beneficially. With heavy close soils, I think
uncomposted muck would only improve the tilth. This, of course, is a very important
service, and one well worth considering. An application of muck means the addition
of much organic matter to a soil, and this in itself is very valuable, whether it decays
slowly or quickly. Where possible, however, muck should first be composted.
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By Mr. McMillan (Buron):

Q. You spoke of the compost heap. Is there no danger of having too inuch
fermentation with the manure ?-A. Fermentation can go on too far; it is like the
decomposition that takes place in a manure heap. It should be stopped at the proper
stage. The nitrogen, by excessive fermentation, might be converted into ammonia,
and in that case will be for the most part lost. As long, however, as the heap is kept
comparatively moist. I am convinced there is small danger of loss fromn the escape
of ammonia.

EXPERIMENTS WITII BARNYARD MANURE.

In that connection I am trying this year an interesting experiment, to answer
the question whether there is any loss in fertilizing ingredients by exposing
the manure upon the field before ploughing it in. In the spring farners often spreai
their manure some days before tbey plough it in. The question has oftenl been
asked, whether during that interim there would not be some loss fron the escape of
ammonia. We have not data to enable us to answer that question definitely at the

present time. I think a great deal depends upon the extent of fermentation to
which the manure bas arrived before being sprcad. Therefore, I have taken
representative samples of manure at different stages of fermentation and analysed
them accurately. I bave also spread on panes of glass these two samlples, anîd amn

exposing them to the sun every day for a month, taking thie precaution that tley
should not be subjected to any rain. I shall then analyse these samnples again, and
ascertain if there bas been any loss of ammonia during that three months' exposure.

With regard to the use of mucks as absorbants, I have enphasized their value as
suchonformeroccasions. I believe in many peats and mucks we have a vaiuable
and an excellent absorbant for liquid manure. For this purpose the air-dried
material should be used.

By Mr. Dyer:

Q. Have you done that successfully ? You know it can be done witlout pre-

judicial results.-A. We are not using it as such at the Farm, as we employ gypsui
for that purpose, but it is used by many farmers in Canada with beneficial effects.

The great value from the use of muck for that purpose may be seen by observing
the large amount of nitrogen they contain. The resultant manure after ter-

mentation contains its nitrogen in an easily assimilated form. While the nitrogei
of the liquid manure is retained, that of the muck is at the sane tinie rendered
more valuable.

Q. The muck would have to be dried before using?-A. On taking the mîuck
from the swamp it may contain 70 per cent of water, and in that condition would not

be a good absorbant. A sponge is not a good absorbant wlen filled with water, but

if you dry it or squeeze it you can suck up water with it. That is the reason why
it is necessary to expose muck to the atmosphere before using it as an absorbant, or
in a compost heap.

ANALYSIS OF CATTLE FOODS.

Considerable work has been done during the past year in connectioli with

fodders, but it bas been restricted, I may say almost entirely, to the examination of

fodder corn and roots. The work in connection with fodder corn I deem of great

importance, and therefore I shall speak of it at some length. It has been a con-

tinuation of the work begun in 1890, and was undertaken in conjunction with the

Dairy Commissioner.
Four different varieties of Indian corn for ensilage purposes were experimented

with. These were the Pearce's Prolific, the Red Cob Ensiluge, the Longfellow and the

Tboroughbred White Flint. These corns were analysed at different stages of their

growth. In the former experiments we took samples at two periods of the year; but
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last year we preferred to cut them at certain stages of their growth rather tban at any
fixed period. Those stages were the tasselling, the silking, the early milk, the late
milk and the glazing stage.

The product per acre was weighed at the different stages, and representative
samples of the whole were analysed.

We have now, therefore, data as to the amount of the yield per acre, and also
the composition of the corn plant of those varieties at the different periods of growth
mentioned.

Time to day will not permit me to discuss these data in detail.
Briefly, however, I will sumumarize them, by showing the averages of these four

varieties, as depicted in the following table :

FODDER CORN, 1891.

COMPOsITION, yield per acre, and dry matter per ton and per acre. Averages of
Pearce's Prolific, Longfellow, Red Cob Ensilage and Thoroughbred White Flint.

DY MATEB.

Stage of <rowth. Water. Dry Matter. Yield per Acre.

Per Ton. Per Acre.

Per cent. Per cent. Tons. Lbs. Lbs. Tons. Lbs.

Tassellig.... .... 85-73 14-27 22 1,329 285 3 468

Silking . ..... .. 83-83 16-17 24 52 323 3 1,770

Early milk ............ .......... 80-05 19-95 22 1,806 399 4 1,138

Late milk ...... ................ ..... 77-86 22·14 21 759 443 4 1,467

Glazing .............. ... .73·82 26'18 [ 21 1,154 524 5 1,298

In the first place, it appears that from the tasselling stage there is an increase in
the total yield per acre. Prom the early milk stage to the glazing stage there is a
decrease in the total weight per acre. However, this decrease does not in any way
represent a diminution in food value. On the contrary, we find a constant and regular
increase in the amount of real cattle food, as the plant advances in growth during
the summer until it reaches the glazing condition. That is very well brought out
by the figures in the last column of the table. We may consider the corn plant as
consisting of two parts, water and dry matter. The latter, for our purposes, we will
call cattle food. The water is of no commercial value. It makes the food succulent
and palatable, but we cannot place any monetary value upon it as a constituent of
cattle food. Therefore, granting that the loss of water does not impair the a
digestibility of a food, that sample of corn fodder will be the most valuable which
contains the smallest quantity of water, and consequently the largest quantity of
dry matter or real cattle food. We found that the yield per acre increased in weight
to a certain stage, and decreased after that period. That decrease in total weight
does not mean, as we have seen, a lessening in value; it betokens only a decrease in
the percentage of water. During the whole period of growth of the corn plant
until it reaches maturity it is laying up material that can be termed cattle food.
It is the richest in its glazing condition. This, of course, points most emphatically
to the value and necessity of allowing the corn to approach the glazing condition
before cutting, for preservation in the dry condition, or storage in the silo.

Let us examine more closely the table for one moment. First of all, the yield
per acre at the different stages of the four varieties is as follows: In the tasselling
stage, 22 tons 1,329 Ibs.; silking, 24 tons 52 lbs.; in the early milk stage, 22
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tons 1,806 lbs.; in the late milk stage 21 tons 759 lbs.; and in the glazing stage, 12
tons 1,154 lbs. Now we see there was an increase froni the tasselling to the silking
condition of nearly 2 tons per acre. It went from 22 tons 1,329 lbs. 1o 24 tons 52
lbs., but from the silking to the early milk condition there was ai decrease froin 24
tons 52 lbs. to 22 tons 1,806 lbs., and a still further decrease when we corne to the
late milk condition. That at first sight might indicate that the best stage to cul
that corn would be the silking, condition. But that would be altogether a wrong
inference, because when we turn to the amount of dry inatter, we sec that it is
increasing throughout. For, lot us examine the pounds of dry matter per' ton present
in the diflrent stages of growth. In the tasselling condition there were 285 lbs.
silking condition, 323 lbs.; early milk, 399 lbs. ; late milk, 443 lbs.; and in the glaz-
ing 524 Ibs. Therefore, these figures bear out my staterent that the real cattle food
increased in pounds per ton throughout the whole period of growtlh. Coming to the
calculation of dry matter per acre, we have the following figures for the different
stages of growth: Tasselling, 3 tons 468 lbs.; silking, 3 tons 1,770 klbs.; early mnilk,
4 tons 1,138 lbs.; late milk. 4 tons 1,467 lbs., and glazing 5 tons 1,298 lbs.

By Mr. McM7illan (Huron)

Q. Do you think there is any gain, after it reaches the glazing stage, in leaviig
it for seven or eight days ?-A. I consider that it is not advantageous to leave it ufter
it reaches the glazing condition. even if there is no risk from frost, tor I believe vege-
tation for the greater part has become arrested, and there is not that developmîent of
dry matter that there has been previous to that stage of growth. The chief objec-
tion I have, ho.wever, is that the corn becomes more and more indigestible after this
period of growth. At the glazing condition I do not think that the fibre bas incrcased
to any extent iii indigestibility.

Q. Would not the faut oficaving it a ittle iater give you sweeter ensilage ?-
A. Perhaps so, but that may be overcome by allowing it to wilt after cuitting, and I
think it can be better overcome in that way. I agree with you that a sweeter
ensilage results from putting in the drier corn. For the exact time of' eutting, of
course you must be guided a great deal by the weather and season. For sweet
ensilage the corn should be somewhat dry before putting it in the silo, but if there is
danger of' frost it would not be good practice to leave it to dry out uncut.

By Mr. Carpenter:

Q. You did not give us the relative value of the different varieties of corn you
considered the best for ensilage purposes. Have you tested that ? That is of
great importance. Our object is to get information friom you for our benefit.-A.
in the first place, I can assure you that between one variety of Indian corn and
another there is very little difference in the chemical composition, if we consider
them at the same stage of growth. I have satisfied myself that the corn to grow
for ensilage purposes is that which yields the largest weight per acre, arriving at
the glazing condition before there is danger of frost. That is the whole thing in a
nutshell. The climate of the grower's locality must be considered. We have fbund

here that Pearce's Prolific and Longfellow came to this glazing condition beflore there

is any great danger from frost. The other two are later corns, and give a much

larger yield, but in the vicinity of Ottawa do not mature sufficiently early, as a rule,
to make good ensilage.

MR. CARPENTER.-I an glad you have stated that, as a great many believe
that there was a large difference between the varieties in their food value.

ROOT FOODS.

I have yet to say a few words regarding another branch of fodder analysis.
Samples of carrots, turnips, mangels and sugar beets have been analysed to ascer-

tain their relative value for feeding purposes. Roots form a very important ingre-
dient of all cattle rations. Though exceedingly watery, and consequently not
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equal to hay or meal in feeding properties, they serve a very useful purpose in
supplying a succulent and palatable food during the winter months. They are very
easily digested, and, moreover, possess certain medicinal properties which assist in
the digestion and assimilation of other foods. Roots are not rich in albuminoids
(flesh-formers), and therefore are not a complete ration in themselves; for a properly
balanced and economical ration their use must be supplemented with other and more
highly nitrogenous fodders.

THE SUGAR BEET.

In regard to the matter of sugar beets, work has been done not only in connec-
tion with the prospective industry of manufacturing beet-root sugar, but also with
the view of ascertaining the value of sugar beets for feeding purposes. The sugar
beet, of course, is a much richeir cattle food than carrots, mangels or turnips, and is
at least 50 per cent more valuable on account of the large quantity of sugar they
contain. The average analyses of the varieties analysed will be found in the follow-
ing table; the details appear in my report.

TABLE showing the average Composition of Carrots, Turnips, Mangels and Sugar
Beets, 1891.

COMPOSITIoN OF DRY MATTER.
Dry Matter

Fodder. Water. Dry --XXater. nMatter. Albumin- Fat Carbo Fibre. Ash. Ibs. perton.
oids. hydrates.

Per cent. Per cent. i Per cent. Per cent Per cent. Per centîPer cent Per cent.

Carrots ........... 90 49 9-51 7-73 '21 72-88 9-81 9-37 190·2

Turnips ......... .. 90.34 9.66 10·47 52 68-31 13-40 7-30 193-2

Mangels ........ 91-29 8-71 10·83 28 68-06 8·72 11-33 174·2

Sugar beets.......... 84-24 15-76 9-52 31 77·01 7·12 6·04 315-2

By Mr. Carpenter:

Q. How is it as compared with the difference in the yield per acre ? Of course,
a turnip or a mangel will produce a larger weight per acre ?-A. I am speaking
now of the relative food value of equal weights of roots. I have no figures with
regard to yields per acre. That will vary somewhat, in accordance with the season.

By Mr. Featherston:

Q. Would not that same rule apply to sweet corn as compared with ordinary
coin ?-A. We have not analysed the fodder from sweet corn, but I do not think its
composition would differ much from that of other varieties of corn.

Q. You say the beet-root is a better food than other roots, on account of the
sugar. Would not the sweet corn stalk be a better food, on account of the sugar in
it, compared with ordinary corn ?-A. I don't know about the extra amount of sugar
in the sweet corns. I don't think that it amounts to a large percentage; but I have
no analytical data on that point.

Q. You have not experimented on it ?-A. No. Sugar beets, when grown for
fodder purposes, that is, having ordinary fieid culture, differ from those grown for
the production of sugar, not being so rich in that constituent.

By Mr. Roome:

Q. Would not the sugar cane be more valuable-would it not be worth more?-
A. I presume you refer to sorghum. We analysed some which we grew on the àarm.
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It was not very rich in sugar. I think the stalk is too indigestible. After the sugar
is taken out of the sorghum the stalk would be of comparatively small value for feeding
purposes. In the matter of sugar beets grown for the production of sugar, we
undertook a series of experiments, which resulted in showing the value of keeping
the roots thoroughly covered with earth. We took twentv-four varieties and planted
them in contiguous rows, half of which were earthed and half left unearthed. In
the latter experiment the roots were allowed togrow as an ordinary field crop, while
in the former they were carefully kept covered, We found that there was in the
same variety an average difference of 2 per cent of sugar in favour of keeping the
the roots thoroughly covered up with earth during this growth.

Q. In that case, would it not be advisable to keep all roots thoroughly covered
up ?-A, Perhaps so, but the cost of the labour must be taken into account. I do not
think ifyou grew sugar beets for cattle-feeding purposes, a ceording to the culture neces-
sary for the production of the largest amount of sugar, you would get as heavy a
yield per acre as by growing in the ordinary way. For the sugar factory the beets
have to be grown quite close together, and they miust not exceed in weight one and
a-half pounds. The expeuse of' earthing would be considerably more than ordinary
field culture. For the manufacture of' sugar, however, it is exceedingly neeessary
that these points have special attention paid to them.

By Mr. Bain (Wentworth) :
Q. The difference is an increase of 2 per cent?-A. Yes; that is the resilt

of our last year's experiment.
Q. What is the average percentage of saccharine matter ?-A. From the analy-

sis of the twenty-four samples last year, it was 14 per cent. A very interesting
experiment was the analysis of two beets of the sanie variety, one of which weighed
17 lb. and the other 3 lb. Now, I have already stated that sugar beets for the fac-
tory should not grow larger than from 1½ Lb. to 2 lb. In the case of the beet which
weighed 17 lb. we had 6 per cent of sugar only, and in the other beet of the saie
variety, and sown on the same soil, we obtained 10-f per cent. So it is well demon-
strated that by growing large roots you decrease the percentage of sugar.

By 3r. Mcmillan (Huron) :
Q. Does the same hold good ii growing manigels ? You can grow a fair-sized

crop of mangels. Will the large ones give the same food as the snall ones ?-A.
No. It is very often the case that the larger the root the greater the quantity or
percentage of water.

By Mr. Bain (Wentworth):
Q. Will that apply to turnips ?-A. I think it will hold good for ail classes of

roots. The medium-sized root, having in view the yield per acre, will be the best.

MILK TESTS.

In connection with the aid I have been able to give the dairy department, 1
shall now speak somewhat on the Babcock milk test, which I brought before the
notice of this Committee last year. We saw that it was a reliable and ready method
for ascertaining the percentage of fat in milk ii cheese factories and creameries. We
endeavoured to prove that the best way to value milk was upon the percentage of
fat. It was shown that if this basis were adopted for the buying and selling of milk
we must have some ready, cheap and accurate method for estimating the amount of
butter-fat. We found such in the Babcock test. It is not a process which requires
the assistance of a chemist, but can be worked by any intelligent person in a creamery
or cheese factory. We established the accuracy and reliability of the test by com-
paring it with chemical processes.

The chief objection to the introduction of the Babcock test was the amount of

work that itentailed. Although it was a ready method, yet as it was then defined it
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necessitated the daily examination of every sample of milk, and it can be readily
understood that that meant a considerable expenditure of time, which means money,
in the creamery. We have, therefore, been endeavouring this year to so modify the
process, that the work of the examination of the milk in creameries might be much
lessened, and I am glad to report that we have been successful in our efforts. It is
now possible for composite samples to be analysed once a week. A portion, amount-
ing to one-sixth of the usual quantity, of each patron's milk is taken daily. These
successive portions are preserved in the same bottie and the composite samples tested
at the end of the week. From the one analysis the composition of the milk through-
out the whole week is ascertained and a valuation thereupon put. This means the
lessening of the labour very considerably. The whole matter is an extremely simple
one, and as now modified will, I think, meet with general acceptance. Special pipettes
for measuring the milk for composite samples are now obtainable. A bulletin on
this process is shortly to be issued.

By Mr. Bain:
Q. We are interested in knowing how you preserve the milk ?-A. In the

States they have been advocating the taking of a sample of the fresh milk daily,
adding to it corrosive sublimate to preserve it, and testing the composite
sample at the end of the week. That method introduced a poisonous chemical
into the creamery, which, to say the least, is inadvisable. I thought it quite
possible that no deleterious decomposition would take place in the milk within a
week, although it might become curdled; and further, that if this assumption were cor-
rect we could, with accuracy, take a small quantity (one-sixth the usual amount) of the
milk delivered daily, and at the end of the week obtain the percentage of fat repre-
senting the average composition tbroughout the week. We therefore procured
measuring glasses or pipettes one-sixth of the size advised by Dr. Babcock. These
we accurately graduated. Our results by this modification have been the same as
by making the daily test.

By Mr. MclfMillan (Huron):
Q. Do you keep it in ice water ?-A. No, in the ordinary temperature of the

laboratory. The milk by the end of the week is soured and curdled, but that does
not seem to affect the accuracy of the test. The fat is apparently unchanged in
this time. We continued the work of testing the method for many weeks,
and have a large number of figures showing the results of our experiments. The
results of these composite tests, compared witb the averages taken from the daily
tests, show very small differences, indeed, and are not such as would enter into any
calculation as to the value of the milk.

By Mr. Bain (Wentworth) :
Q. The souring does not affect the fatty matter ?-A. No, it does not appear to

decompose in this time. This is, I deem, a very important modification of the
process, because we are advocating buying and selling of milk on the principle
that its chief value lies in the percentage of fat it contains. It will result in better
feeding, better cattle, and altogether a more equitable interchange of commodities.
It will also do away with the great inducement and the encouragement there is at
present to add water to or abstract cream from the milk, because milk will be paid
for according to the value, as shown by the Babcock test.

The only other important work in connection with milk production that I wish
to refer to this morning is the analyses of certain samples of eondensed milk. This
work was undertaken because it was thought that at some time in the near future the
manufacture of condensed milk might be so developed as to build up an export
trade in this article. We analysed the brand from Truro. N.S., and compared it
with those made in Liverpool and Limerick, Ireland. I am glad to be able to report
that our own brand made at Truro, by the Condensed Milk and Canning Company,
stood somewhat ahead of those from other countries. The details of the analyses
are to be found in the report now being issued.
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By Mr. Roome:

Q. The butter fat is taken out ?-A. That made in Limerick, Irebuid, was foinid
to be from skimmed milk. The others were made from whole milk.

WELL WATERS.

The work of examining well waters foi farmers has beenî continued. In very
many instances the analyses have proved the impure character of the water. It is
gratifying to notice that greater attention is being paid to the matter of obtaining
pure water, but it is a subject for regret that so many of the samples examnined
were of such a polluted character. Health in man and beast cannot he expected
with an impure water supply.

SMUT PREVENTIVES.

The experiments in connection with the preveittion of smut on wheat by
treatment of the grain with solutions of' suilphate of copper and sulphate ot iron have
been continued. The effect on the vitality of the wheat gern has again been noted;
the results of the past year have corroborated those of previous years; that is to
say, shortly, that the action of the sulphate of copper lias beei somewhat inore
deleterious to the life of the wheat geri than sulphate of iron. I was not able to
report last year on the relative effect of sulphates of iroit aid copper ii the )revel-
tion of smut, on account of the failure of the experiment. This last seasonî, however,
Mr. Mackay, the Superintendent of our North-west Faim, very carefilly coiducted
the experiments with the treated seed for me, anid counted the nuimber of smuutty
heads in equal-sized plots sown with treated and untreated seed. We tried the effect
of sulphate of copper and sulphate of iron and a mixture of the two. We have niow
one year's data as to the relative efficacy for the prevention of tile developiment of
smuts, of sulphate of copper and sulphate of iron. The solutions were of the strength
of 1 b. to 8 gallons of water. We found that while the sulphate of iron does nlot
destroy the life of the wheat germ, it is not efflcacious in preventing hie develp-
ment of smut. On the other hand, the sulphate of copper'gives excellent resuflts in
preventing smut. The mixtures of sulphates of copper and ironi are of value ini pro-
portion to the amount of copper it contains.

By Mr. Carpenter:
Q. You have set that forth in your report ?-A. Yes. The tested wheats that

we tried were weighed out and equal quantities sown in plots of the saie size. On
these plots the smutty and good heads were afterwards counted. In that way
we obtained our resuits. The beds were 10 feet square, and sown at the rate of one
and a quarter bushels to the acre. The treatment was to momentarily immerse the
wheat in a solution of the material to be tested, made of a strength of 1 lb. to 8
gallons; the wheat was then allowed to dry in the air. Untreated Red Fife gave
smutty beads 164; copper sulphate over the same area showed but one siitty head
That treated with agricultural bluestone-a naterial I bave spoken of in my report
as being sold in the North-west as a substitute for sulphate of copper, and which is
really a compound of sulphate of iron and copper-showed that there were seven
smutty heads; with iron sulphate there were 168 beads smutty. Sulphate of copper
reduced the number of smutty heads from 168 to 1. The number' of good heads were,
untreated, 3,189, and copper sulphate 4,420, so there were mor'e wheat heads in the
experiment with copper sulphate than in the case of the untreated. With White
Fife the untreated number of smutty heads was 10; with copper sulphate there

were none; with agricultural bluestone none, and with iron sulphate 2. With Jud ket

wheat there were 49 smutty heads in the untreated sample; that treated with copper
sulphate gave 1, and that treated with iron sulphate 1. In every instance the
number of smutty heads from the untreated and that treated with iron sulphate
were practically the same, and in the case of agricultural bluestone and copper
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sulphate we found the number very much reduced. This, of course, points to the
value of the treatment of the wheat, before being sown, with this solution of blue-
stone or copper sulphate.

Q. What has been your experience of the destruction of the weevil in pease ?-
A. That is not a matter I have taken up in my department. It belongs rather to
that of the Eutomologist.

Q. That is a matter of importance. In our section we have to give up growing
peaso altogether.-A. I believe that the most successful treatment for the pea-weevil
is in the use of sulphide of carbon. This destroys the weevil in the pea.

By Mr. Bowers ;

Q. What about well watei ? Is there any simple way of telling whether well-
water is good for drinking at all, without having it analysed ?-A. I fear none. If
the water were exceedingly bad, certain simple tests in the hands of experienced
people would prove the pollution; but in ordinary cases a chemical analysis is
necessarv to establish the nature of the water-that is, whether it is seriously con-
taminated or not.

Q. If well water is hard, is it bad drinking water ?-A. Not necessarilyso; not
unless it is too hard. Very often we find a water of ordinary hardness to be tolerably
pure. Organie inatter, especially the result of drainage from privies, stables, &c.,
is the most dangerous form of contamination, and the only way to ascertain its
presence is to subject the water to chemical analysis.

Mucb laboratory work bas also been done in connection with experiments carried
on in the Entomological and Horticultural departments; but time will not now allow
me to enter into the character of these investigations. They have been chiefly
related to the working out of problems in the manufacture and use of insecticides and
fungicides.

SPRAYING APPLE TREES.

I may, however, with your permission, be allowed to exceed my time by speak-
ing very briefly of a matter of considerable importance to the Canadian apple export
trade. Some time ago statements received publication in England to the effect tbat
Canadian apples were poisonous, owing to the fact that they were sprayed in the
spring with Paris green for codling moth. I made a careful analysis of some sprayed
apples, and did not find a trace of arsenic. The report on this work was published
in all the larger papers in Great Britain, and I am now informed that the fears of
the English consumers have been allayed, and that the market for Canadian apples
is once more firm. In view of the fact that our exportation of apples has now
assumed very large proportions and represents a considerable revenue to Canadian
fruit-growers, this information is extremely gratifying.

Having examined the preceding transcript of my evidence, I find it correct.

FRANK T. SHIJTT,
Chemist, Dominion Experimental Farms.
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COMMITTEE iRooM 43. HousE or CoMMoNs,

TUESDAY, 21st June, 1892.

The Select Standing Committee on Agriculture met this day, Mr. Sproule,
chairman, presiding.

Mr. JoHN LOWE, Deputy Minister of Agriculture. was asked by the Chair to
make a statement regarding immigration to Canada for the year 1891, and, in res-
ponse, addressed the Committee as follows:-

MR. CHAIRMAN AND GENTLEMEN,-It will not be necessarv for me to oceupv the
time of the Committee very long. I have brought with nie some notes in the line
of the questions accustomed to be asked me before this Committee.

TRANSFER OF THE IMMIGRATION BRANCI.

I may state, in the first place, that on the request of the Minister of Agricult are,
concurred in by the Minister of the Interior and the Government, the subject of
immigration has been transferred from the Department of Agriculture to the
Department of the Interior, for the reasons, mainly, if associating that subject with
the settlement of Dominion lands; and also for economy of adinistr:ation, one set
of officers being quite able to do the two services. The amount of saving to the
Dominion, therefore, will be very considerable, both in officers and offices. There is
one further point in connection with that transfer whieh it may be well to men-
tion. It bas happened in the past, and particularly at tines when there have been
unusually large immigrations, that the two departments have not always been in
touch. It happened quite a number of years ago when Colonel Dennis was Deputy
Minister of the Interior. I brought that subject up and made a memorandum on il,
my objeet being to obtain an amalgamation of two divisions or branche, of the two
departments, one having immigration and the other settlement of I)ominion lands.
Nothing, however, came of it, until this more perfect fusion that has taken plah by
the action I have mentioned.

THE IMMIGRATION AND COLONIZATION OF 1891.

In so lar as relates to the number of immigrants who have come to the Dominionl
during the past year, the facts have been already published in the report of the
Minister, and thetefore it may not be necessary that I should dwell on them. It
may be, however, well to state that the immigration of the year shows an increase
as compared with the previous year. The total number of imiigrants proper
reported to have settled in the Dominion during the year was 45,000, against 41,000
for the previous year, and we, therefore, appear fioni that facet to be ini a eyele of
increase. It is found both here and in the mother country that immigration noves
in well defined cycles. There are maximum and minimum years, and frorn the point
of the maximum year there is a decline to the minimum, and vice versa.

In addition to those immigrants reported by our own agents, there were :7,000
in round numbers reported with entries of settleis' effects-that is, people who
crossed the frontier from the United States and made a declaration or affidavit that
they were settlers, and so got their effects in fiee as settlers' effects. The greater
part of those, however, are returned Canadians; that is, 23,000 out of 37,000 are
returned Canadians, in round numbers. The remainder are of the different nation-
alities. L think it is important to preserve the distinctions between these two
classes of immigrants, for the reason that in any considerations or arguments
to account for the immigrants, the Canadians who went over and came back
again can scarcely count in a decennial census. The classes I frst mentioned,
therefore, I think should be considered as the immigration propel.

THE IMMIGRATION BY NATIONALITIES AND EMPLOYMENTS.

The nationalities of the immigrants who arrive can only be taken to a limited
extent-that is, at the ports of Quebec and Halifax, where there is an actual regis-
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tration. Of those who came to Quebec last year the English were by far the largest
number, being 11,700, and next to them were the Scandinavians. 5,300. The other
nationalities were comparatively small in amount. At Halifax the same facts gen-
erally prevailed. There were over 6,200 of English at Halifax and 896 Scandina-
vians. The numbers of other nationalities were smaller. The same facts apper-
tained with regard to the classification of the trades and avocations. We have only
registrations at Halifax and Quebec. We had registered 9,300 labourers. I refer
to the annual report for details of figures. I don't know whether the Committee
desires me to give for the last year all the points as regards the settlement in differ-
ent parts of the Dominion, as these figures are all contained in the report of the
Minister.

DEPARTMENTAL EXPENDITURE FOR THE YEAR.

I may state that the expenditure for the calendar year for the service of immi-
gration was $179,778, a very limited sum for the extent of the service. The number
of publications during the year was 491,400, or in round numbers it may be stated
500,000. The efforts of the department and also of the High Commissioner were
confined to making known the resources of Canada as a field for immigration and
the guiding of immigrants after their arrival. I think that the latter, which is one
of the most important interests, may be more effectually done by the officers of the
Department of the Interior, who are now immigration officers, than would bave
been possible formerly.

ASSISTED PASSAGES, WHEN ABOLISHED-SETTLEMENT BONUS.

There are no assisted passages of any kind now, nor have there been since April,
1888, but there is an offer of a bonus to settlers on landing in all parts of the
Dominion west of the eastern frontier of Manitoba. A commission is also paid to
the booking agents of the steamship companies for all immigrants and families of
immigrants who settle on lands west of the frontier of Ontario, that commission
being paid only on the certificate of the settlement on lands by a Dominion Lands
Agent.

PREPAID PASSENGER TICKETS.

In relation to the movement of immigration to the continent-I mean to the
United States-I may state that the United States commissioners who last year
visited Europe have reported that no less than 60 per cent of all immigration to the
United States was on prepaid tickets. That is a fact of the greatest importance to
consider. In other words, 60 per cent of all those who vent to the United States
did so on tickets wbich had been prepaid for them almost wholly by their friends
in the United States. That movement differs largely among the different
nationalities. I bave a statement from Mr. Ennis, the general passenger agent of
the Allan Line, in Liverpool-a man of the very largest experience on the subject
of immigration. He states that with regard to all those immigrants who come to
Canada, about 10 per cent of the English are prepaid, and that from 30 to 40 per
cent of the Irish are prepaid; but when they came to Germans and Scandinavians,
from 70 to 80 per cent of those who came are prepaid.

Nothing can show more clearly the importance of establishing the beginning
of colonies and settlements which always go on annually growing from that
influence. The fact is that not very many of the labouring classes, either of the
United Kingdom or of the continent of Europe, can afford to pay out of their own
earnings the expenses of a voyage to America and to the western portions of this
ccntinent. The amount of money required for a family is undoubtedly very
considerable; and any means, therefore, which can be adopted to facilitate that
movement by means of advances, would undoubtedly strengthen that of the settle-
ment of the country.
140 MR. JOHN LOWE,

55 Victoria. Appendix (No. 2.) A. 1892



THE IMMIGRATION FROM 1881 TO 1890, INCLUSIVE.

It may, perhaps, be as well that I should make a short statenent in relation to
the figures which have been published by the department during the last 10 years.
I will take the 10 years of the census from 1881 to 1890, the census date being at
the beginning of 1891. According to the figures whieh have been published in the
report of the Minister of Agriculture-these figures being based on the reports of
the agents of the various stations, and of the general accuracy of which i have
myself not the slightest question-the number is 578,846. But it is to be reiarked
that those figures, as stated in the reports of the departnent and the Ministor, are
simply the annual figures of immigration. We have not the figures of enigration.
I have no doubt that emigration makes a very considerable figure per contra. We
can see by looking at the facts in other countries-at those, for. instance, whieh
appear in Austratia, where there is a sea line-a position wlhieh inakes it verV
much easier to obtain emigration statistics than is possible with a frontier simlîilar
to that which divides Canada from the neighbouring republic.

In addition to those 578,000 in even numbers of the ordinary immigrants, there
were 307,000 of entries by Custons houses with settlers' effects, of the nature which
I explained. If these were added-and two columns are published in the Minister's
report, one with those figures and one omitting thein-it would make the gross
nearly 886,000. Well, those were the figures of the gross immigration, eounting
those Canadians who had left the country, probably diuring the 10 year's, and who
had come back with their effects as immigriants. In one sense they wvere properly
classed as such, but the figures representing them cannot piroperly he coiinted in tle
census returns, and I think that fact is important to be borne in îind bY those
who wish to appreciate the situation as it is.

By Mr. McGregor:
A. Why not ?-A. If a Canadian goes away in 1885 and returns in *; years

afterwards, going out and coming back would balance each other in the two decennial
enumerations of the census. The man who went away during the 10 years would
have been counted in the previous census, There are 300,000 in round numbers in
that way.

AUSTRALIAN IMMIGRATION AND EMIGIRATION.

Well, in connection with that figure, it might, perhaps, be interesting to the
Committee that I should submit a brief statement which has been compiled from he
official returns of the Australasian colonies. The oompilation is for 12 years, front
1879 to 1890, inclusive. The total figures of immigration during those 12 years,
were 2,563,279, but per contra of that there was an ermigration which arnourted to
1,844,852, making only a net immigration during the 12 yetrs of 718,427. ]n
other words, less than one-third of all the immigrants reported to have entered there
stayed in those countries. It may, however, happen, and I have no doubt sieh was
the fact, that those who went then were not the saine persons as those who went
away ; but there was that balance of population in the differenee between imimi-
gration and emigration.

COMPARATIVE COLONIAL EXPENDITURE.

We come to the total expenditure. The total expenditure of the Australasian
colonies foi immigration durirg that period was over $25,000,000. Very large debts

have been incurred to raise money for immigration expenditure. It was ineurred

in keeping up very extensive establishments in the mother country, and in paying
very large sums for assisted passages of various kinds. If we make a comparison of

the corresponding figures of Canada for the saine years, we find that we had a gross
total ofover 700,000 of immigrants in round numbers.

By -Mr. Carpenter:
Q. Are you speaking of 10 or 12 years ?-A. I am speaking of the corres-

ponding 12 years. That is only the immigration. The extent of emigration we
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have not obtained, and it has not been accounted for, but I am aware of the fact that
there is an emigration by the ocean steamers to the mother country, and there is a
large emigration over the frontier to the United States. We have no means of
ascertaining exactly what that figur.a is, but every 10 years we can obtain from the
United States census the number of Canadians in the United States.

By Mr. 1Roone :

Q. You keep a record of those coming in with their goods bonded through ?
-A. Yes.

Q. They count as Canadian immigrants ?-A. We have counted them in a
-separate category. In the figures I have just given I have not included them.

Q. I inean those who pass through Canada to the United States?-A. I did not
take these. Those figures you will find in the report of the Minister of Agricul-
ture for every year for a number of years past.

By Mr. Wilson:
Q. Those who pass through our country to another country ?-A. Yes, they

are not immigiants proper. They are simply passengers using our route, on account
of its character, convenience or cheapness, or the facilities which it affords.

By -Mr. Earle :
Q. They are not includcd in your returns ?-A. No; not in those returns I am

speaking of.

By Mr. McGregor:
Q. I notice a few families arrive by the Allan line and go through ?-A. They

arc not included in our returns as immigrants. We only take those whose destina-
tion is Canada and not the United States.

Q. There is another point. About how many arrived from northern Dakota
-and southern Dakota and have settled in the North-west ?-A. That is a question
on which I have no means of giving you a perfect answer. I went over that point
only a few days ago with Mr. Burgess, the Deputy Minister of the Interior, to see
if we could from the records of that department find the figure, but we could not.
We are, however, aware that there has been for some time past, particularly during
last year and the present vear, a very active movement.

Q. The number of homesteads would not assist you in any way ?-A. No;
that does not show it. I endeavoured to obtain that fact from 'Mir. Burgess only a
few days ago, for the purpose of giving information to this Committee.

By Mr. Wilson:
Q. Haven't you a report from the agents out there working ?-A. Yes, we have

their reports, but the reports we have from the agents are not such as to furnish the
precise information desired.

Q. I have understood that there was quite a large number ?-A. Yes, quite a
large number. The number might be stated at one thousand, two thousand, or
more, but the material fact for the consideration -of the Committee is that there is a
movement inwards.

By Mr. Earle:

Q. Do not those people coming from Dakota and the North-west report at the
Custom house ?-A. Not necessarily. We get some of them in that way.

Q. How do they get their effects in ?-A. They may report. Some of them
come over and make entries of their effects. We, of course, get the entries at the
Custom house, but that would not cover the question.

Q. But these people do not enter regardless of Custom bouse regulations ?-A.
No; but they may not have sufficient baggage or effects to make what is called a
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Customs entry of settlers' effects. It is the custom, when a train-load or ship-load
of immigrants arrive in Canada or the United States, to have their luggage Oxanined
and passed, and no further record is kept of it.

By Mr. llcGregor :
Q. These people coming from north and south Dakota, they get clear of the

Customs when they are going for actual settlement ?-A. Yes; they miiht get their
luggage examined and passed without an entry of settlers' effects. I do not think
we can obtain the figure with sufficient accuracy to make a statement.

By Mr. Wilson :
Q. Was not some special arrangement made whereby they could with facility

get their goods through-their cattle, etc. ?-A. With regard to their cattle, there is
a special arrangement made in the North-west to allow settlers' cattle through on
an inspection, when we know the part of the country from which they come, and
when we know that that part contains no contagion.

By Mr. Earle :

Q. In British Columbia, where we are not with diseased catue, the
quarantine is enforced ?-A. The quarantine is enforced.

Q. And there, evidently, it is not ?-A. Those regulations allow the settler to
bring his cattie; and they are the same as in the North-west.

MR. EARLE.-There must be some Customs regulations by which a record of' the
people eoming into the country is kept, as well as here. If settlers are corning from
the State of New York here they cannot come without a proper entr-y being made.

By Mr. Taylor:

Q. The head of the family makes the entry, and there is no record of the
number of the family ?-A. All individual members ofthe family are put on the papeL,
but large numbers come in who are simply what is called " passed," by the
Customs officer, without any entries being made, and of those there is no record.

By Mr. Earle:

Would it not be well that something be donc in that direction-that a record be
kept ?-A. A record cannot be kept of all persons passing the frontier. The same
regulations prevail in British Columbia as in the North-west.

MR. TAYLR.-There are hundreds of them that drive across the line and do
not pass the Customs at all. They just enter the country.

By Mr. Carpenter :
Q. Don't your department recognizo the necessity of trying to get at the exact

number ?-A. We have made great exertion, but the difficulty seens to be greater
than our desire. To complete my statement to a former question.: The Canadian
expenditure during those corresponding 12 years of Australian immigration, to
which I referred, was $3,119,109, against the figure of over $25,000,000 im the

Australian colonies. There can scarcely be any comparison of these two sets of

figures.
Q. Give us the results now ?-A. 1 cannot estimate the figure ofthe emigration,

but it is a very considerable part of the immigration. Our gross figure is about the

same as the Australian net figure for the 12 years named-in round nurmbers, 700,000.
The Australian net figure is only about one-third of the gross figure. I feel the

greatest difficulty in venturing to state our net figure, but I am sure there has been

a large emigration. The last census return of the United States which we had

showed that the number of Canadians in the United States in 1880 was 710,547. I

have no doubt the figure is about 1,000,000 now in round numbers. That would

represent an emigration of, I think, not far short of 38,000 a year.
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By Mr. McGregor:
Q. Were you not considerably aurprised when the census returns did not agree

with your former figures at all?-A. If the Committee will allow me, I will make a
short statement on that point. It is interesting in this connection to look at the
facts of immigration in the United States. Well, they had during the decennium an
immigration of 5,571,613. If we try to account for this augmentation in the census
figures of the United States, we shall certainly find results which are more dis-
appointing than ours. The fact is, the census figures both in England, in Canada and
in the United States, have not met expectations of increase. The natural increases
have not probably been as large as commonly supposed, and in addition to that there
bas been a large outward movement of emigration.

By Mr. Roome:
Q. You have no way of getting at the natural increase ?-A. Not positively.

But 1 propose to take United States authorities. I have put a few figures together
which I would like to show to the Committee, if they will permit me.

By Mr. McGregor:
Q. There is one point. We all realize the position we are in. We are all

anxious to see that our country fills up as rapidly as possible, because the future of
Canada depends largely on our western country. We have reached that point.
What I desire is this, to see if the Deputy Minister could not in some way recom-
mend to the Government to be in real earnest in reference to the immigration
movement?-A. I cannot now answer on that question of policy. Idesire, however,
if the Committee will allow me, to complete my statement of figures.

THE IMMIGRATION OF THE UNITED STATES UNACCOUNTED FOR BY THElR CENSUS.

I picked these out from the official returns last night, with a pencil, on this slip
of paper. The United States immigration, according to their returns, is 5,571,613 in
round numbers. Their census showed 62,622.250. That is a ratio of 24-86 per cent
increase, including immigration. Mr. F. A. Walker, who was the superintendent of
the United States census of 1870-1880, and one of the recognized statisticians of the
United States, bas shown that the natural increment of the United States ought to
have been during the ten years stated 18,246,673, and when we add the immigration
of 5,571,613, il would make the total increment, with the immigration added, to be
accounted for, of 23,818,286. The actual increase found was only 12,466,467, the loss
or not accounted for of 11,351,810, or nearly two to one. Well, these are very dis-
appointing figures. I give them to establish a simple, comparative statistical fact,
without any kind of reference to any argument which may be based on it on one
side or the other. Mr. Walker further shows that in the United States during the
last ten years, which was a period of the greatest immigration for the United States,
-a phenomenal immigration-it was also a period when the natural increment fell
enormously short of former years.

The increase of Canada was 11-66 per cent, against 17-31 in 1881, showing a
decrease of percentage of increase of 5-70. The United States in 1881 was 30-8.
In 1891 it was 24-86, the decrease in the percentage of increase being 5.22, that is,
almost exactly the same percentage as our own. The United Kingdom showed an
increase of 10-8 in 1881, but only 8-2 in 1891, showing a decrease of 2-6, so that in
all these three countries there have been these decreases. I cannot say how they
can be accounted for. The enormous deficiencies in the United States figures are the
most striking.

By Mr. Carpenter:
Q. I think you stated the expenditure for 1891 ?-A. $179,000.
Q. Did you give us the total number of immigrants brought in for that amount

of money ?-A. Yes. I stated that, and it is published in the report of the depart-
ment. The expression " brought in " id rather misleading, as we do not bring in,
any immigrants whatever.
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Q. What is the result of the $179,000 expended ?-A. The result was a total in
round numbers of 45,000 immigrants entered from ail parts. I should also say that
the immigration agencies in the United Kingdorn are also commercial agencies. The
several agents perform similar iunetions to those of United Suites consuls, in
the way of getting and diffusing information in relation to commercial mnatters, and
some of this has been in the very last degree important. In faet. t he beginning of'
the cattle trade to the whole continent of America was rnoved by a Candian immi-
gration agent in the capacity I have mentioned.

By Mr. Roome :

Q. I understand you give a bonus of $10 to actual settlers. Ilow many have
received that bonus ?-A. 1 have not with me the total figure of the expenditurefor
that service, but I can state that so far it has not been very large, and is not a guide
to what the figure in the future may be.

Q. I have always been of the opinion that this bonus shoutd be given the sett er
on his arrival ?-A. It is nainly int ended as an assistanice t o a set tier, to aid in eoveriig
the expenses of the passage. Ie iay have made a calulation of receiving the
amo unt.

By Mr. Mc3flllan (Huron)
Q. Does that 45,000 include ail the people that cane into the country and those

that might have gone to the old country and returnied ? Is ther e an.y means of
knowing who are coming to Canada for the first tire ?-A. I have befbre explained
that point. We have also put the explanation in all our returns. The figuresgiven
are those of immigration simply. We bave no means of' obtaining the emnigration,
or of distinguishing particular immigrants.

By -Mr. Me Greyor :

Q. There is another difficulty ? A large number of young imen leave British
Columbia in the winter and come to this part of the country, and after returrrning
they are given credit as being settlers. There ought to be some way of mnaking a
discrimination ?-A. We have no mneans of ascertanîring that.

Q. I mean on the Canadian Pacific Rhailway ?-A. We have no meants of dis-
tinguishing them on the Canadian Pacific Railway. There woutld he a possibility of
obtaining the figures of the movement, if we could obtain the ins and outs of every
railway and transportation eonpany at every point at which the route of travel
croses the frontier. The difference between the people coming into the country and
those goirg out would be the net immigration or emigration at that point. It is
the system that I applied some years ago at Port Huron.

By Mr. Roome :

Q. low do you collect the statistics,-is it the Customs ?-A. Wu have the pas-
senger lits of the steanships.

Q. Supposing I went to Manitoba and settled there, and wet by train and paid
my fare ?-A. We have not collected that information, except by reports of immi-
gration agents at particular points, principally at Port Arthur. Mr. Johnson, Ite
Statistician of the Dominion, has just sent me a figure from the census compilation
which at this moment has been completed. It is to the effect that the total nurmber
of the foreign-born in Canada by the eensus of 1891 was 645,705. That figure will
represent the immigrants to Canada who were found in Canada and enumerated by
the census of 1891.

Q. These are not born in Canada ?-A. Born outside of Canada, and must have
come to Canada at some tine. It is the total number found on that date; the net
residue at that date, after allowing for the death rate, without incrernent for birth
rate on ail immigrants to Canada, the figures would be very considerable. I haven't
had time to make any examinatiot of that figure. It represents some points of
interest.
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By the Chairman :
Q. Have you any knowledge of the number of children who came to Canada?

-A. Yes. I can give you the figures. The number of children who came to Canada
during the year was 3,418-that is. eh ildren brought in under the auspices of bene-
volent persons, such as Miss Rye, Miss Macpherson, Dr. Barnardo, Mr. Stephenson,
Mr. Millmore and others.

Q. These are not included in the 45,000?-A. Yes; they are separated in
detai l.

By Mr. Carpenter:
Q. Would that be a falling off fron the previous years ?-A. It is about the same.

Of these, Miss Rye brought 221, Dr. Barnado 625. He lias also establishments
in the North-west which are reported very successful. There are 109 from Dr.
Stephenson and 322 from the Rev. Father Seldon and staff. Those represent the
Catholie children, who are cared for by the Catholie institutions throughout the
Dominion. Then there are 349 by Miss Macpherson; and some others.

By the Chairman:
Q. Have you any knowledge of the class or quality of the men who have come

ini, and their pursuits-whether they were a good class of immigrants or not?-A. The
,reports of all the agents have concurred in declaring tbat the class has been
exceptionally good.

Q. I think you said there were 9,300 labourers brought in. Have you any know-
ledge of where they located principally, or have you any means of knowing ?-A.
Thev went all over the Dominion; and there is this to be stated, that no immigrant
labourer applied at the agencies without finding work.

Q. Was there a demand for more than those who came in ?-A. Yes ; many
more, and especially those of the agricultural classes. In certain seasons there is
constant demand for more female domestics.

Q. In what province did you find the demand the greatest ? In what portions
of the country ?-A. There has been a demand for female domestics in Quebee, and
a specially large demand in Ontario and the North-west. Probably the most acute
demand has come from the West and British Columbia.

By MUr. Carpenter ;
Q. Does your report show the actual number of families to whom you have

given $10 each ?-A. I stated that I had not that figure, but it can be obtained. The
number, however, I may repeat, is not very large, so far.

Q. Now, supposing a man comes to Ontario and remains here for four or five
years, and gets $400 or $500, and goes west and setties, would he be entitled to the
410 ?-A. No. It is only given to those from beyond the sea. It is not given to
those who come Iroin the United States. The object is to lessen the expenditure for
aun ocean and a very long inland voyage.

Q. I know of a good many instances in my own neighbourhood where men came
out five or six years ago and remained there, and had then gone to the North-west
and taken up land. I suppose they would get the $10 as well as the others ?-A. No.

By Mr. McGregor:
Q. I say, if possible, it would be well for this Committee to recommend some-

thing to the Government.

By the Chairman:
I may state that it is the intention to have Mr. Burgess before the Conmittee, to

give us an outline of the intentions of the Government regarding immigration, and
perhaps it would be well to have that question brought up afterwards, when we get
that information. Mr. Lowe can only talk with regard to the past.
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MEANS TO EFFECT A LARGE IMMIGRATION.

MR. LowE.-There is just one note in reference to a point which I have put
down, which may be of interest to the Committee. In considering what will move
a large immigration, we have to look at the facts. The first consideration is an
objective interest sufficient to attract the immigrant. You will see that during the
last 25 years, in the settlement of the western United States, that attraction has
succeeded in establishing almost a new civilization, and lias led to the filling up of
the country. The best way to give effect to putting those who desire to corne in
contact witb this objective interest will be found in the most effective neans of
propagandism-that is, that which best promotes the circulation of information
which will comnand confidence; and confidence is the key-word of the situation.
If an immigration agent were sent to preach on the advantages presented by the
country, he would be met with disbelief among the people anong whom he would
go. The object is to conmand confidence, and facilitate, if possible. the finding of
the means to enable the parties who desire to move to do so. If the Government
undertakes to do that by means of direct payments, it must be prepared to face very
large figures. I have just given you the figures, over $25,000,000, expended by the
Australasian colonies for moving a not very large immigration.

By Mr. Carpenter:

Q. The result of the English delegates' visit-has that been satisfactory ?-A.
Yes; that bas been of the very greatest importance. The reports of these delegates
command confidence, and they are written in a way likely to do so. They have
been very largely spread, and the result is, as we have seen and we are now seeing,
a very largely inereased immigration. The immigration narket is exceedingly
sensitive, and the least thing in the shape of bad reports will incite a very inportant
drawback. One bad report will do a great deal more harm than fifty good reports
will do good.

The foregoing report of ny statements is substantially correct.

JOHN LOWE,
Deputy iniýt er of Agrcultur.
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COMMITTEE RooMr 46, MUsE OF CoMMoNs,
THURSDAY, 23rd June, 1892.

The Select Standing Committee on Agriculture and Colonization met this day,
Mr. Sproule, chairman, presiding.

Mr. A. M. BURGESS, Deputy Minister of the Interior, was present, by call of
the Committec.

THE CHAIRMAN.-We have Mr. Burgess before us this morning to give us what
insight he can as to the pioposed carrying on of immigration in the future. I
understand that the niatter of immigration has been changed to the Department of
the Interior, instead of being, as heretofore, conneòted with the Department of
Agriculture. I presume we had better have Mr. Burgess follow the usual course of
other officers who have come before the Committee, and make a statement as far as
he can regarding the outline for carrying on immigration in the future. It may be
anticipated that he cannot givo us very much information, secing that the change
has only been made very recently, and I presume he is not in a position Io give
away Government secrets. Any information he can give we will be glad to have, and
afterwards the members of the Committee can ask Mr. Burgess any questions that
might be suggested to their minds.

MR. BURGESS, on invitation of the Chair, addressed the Committee, as follows
MR. CHAIRMAN AND GENTLEEN,-The transfer of the business of the Departinent
of Agriculture fo the Department of the Interior took place only on the ht of
April last, and of course it is the sort of thing that has to be done gradually, and
it can hardiv be said to be completed yet. I expect it will be perfectly completed
by the end of the present month. In the meantime, the administration has been
in the hands of the Department of the Interior since the lst of April. So far, the
attention of the Minister of the Interior has been devoted almost wholly to ques-
tions of administration. The immigration for the season was of course well com-
menced, and had well proceeded before the transfer of the business, and it would
have been useless to think of any new policy, or of trying to apply it if it had
been thought out, in the middle of the current season. As to the method of
administration-

CHANGE OF EXECUTIVE ADMINISTRATION OF IMMIGRATION.

I might mention-and it bas been published in the newspapers-that the immi-
gration agencice, as such, have been abolished, except such as are necessary for the
reception of immigrants at the Atlantic and St. Lawience shipping ports. The
immigration agencies in the older provinces were engaged in what would appear to
be almost purely provincial work, outside of the collection of statistics; and their
means of collecting those statistics seemed to be so insufficient that the system has
been abolished. The Governient bas come to the conclusion that the decennial
census affords a sufficient means of numbering the people in the older provinces;
the statute enables the Government to enumerate the people more frequently in the
North-west, if they see fit; and accordingly the collection of immigration statistics
bas been discontinued. In this way. of course, the work which the immigration
agencies in the older provinces were doing, so far as it was federal in its character,
is put an end to. In the North-west all the Dominion lands agents have been made
immigration agents, and the whole of the business, land and immigration alike,
placed under their charge and under the supervision of the Commissioner of Dominion
Lands at Winnipeg, who is the chief officer of the outside service of the Department
of the Interior. In this way a saviig of between $26,000 und $27,000 a year bat
been effected.
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By Mr. Roome :
Q. How many immigration agents were there altogether ?-A. They are very

casy to give. There is Sherbrooke, in Quebec; Ottawa, Kingston, Torounto, Ilamilton,
London and Port Arthur, in Ontario; and Winnipeg, Brandon, Moose Jaw, Calgary,
Vancouver and Victoria, in the west.

Q. They are all abolished ?-A. Yes.
Q. How do you propose to distribute immigrants in the provinces, tien ?-A.

The Dominion' lands agents, who are more numerous than were the immigration
agents. and who have better facilities for doing that work, have now beei charged
with it.

Q. In the older provinces ?-A. The Government bas coie to the conclusion
that this is a work that belongs to the provincial authorities-that is, the distribu-
tion of immigrants. The Government of Canada will continue as in the past to pub-
lish in the most effective possible way, according to suggestions they receive from
the provincial authorities, the advantages which they conceive their respective pro-
vinces can offer to intending immigrants, and in this way carry out the important
resolution of the immigration conference of 1868, confirmed by the conferences
between the Dominion and the provinces that took place in subsequient years-1869,
1870, 1871 and 1874, I think.

Q. Why not allow Manitoba to distribute its immigrants as well ?-A. Because
the Government of Canada owns the Crown lands of Manitoba.

By MIr. Wilson :
Q. They have a lot of land agents there?-A. Yes, a large number of land

agents. Then the system of employing land guides by the year bas also beenl put
an end to. Instead, what is intended to be an improvement has been adopted, tilat
is. employing local men to guide parties of immigrants as they arrive and as the
nccessities of the circumstances call for them, the conditions a>plied to thelr
employment being that the guides shall be acquainted with the locality il, which the
immigrants are going, that they shall be familiar with the system of survey and the
marks of survey, so that they can tell them their lands when they reach the place
to which they are going, and that they shall be able to speak the language of thie
party they are guiding. The expectation is that in this way the salary of a perma-
nent guide distributed over quite a number of local people w ill enable us to get
better service at no greater than the existing cost.

Q. This does not interfere with the agents you have in Dakota, Michigan and
other American States?-A. No; they are being continued as usual.

ANTIcIPATED SAVING OF EXPENDITURE.

By Mr. Roome:

Q. How much of a saving is there ?-A. Well, making no allowance for super-
annuation payments which may be made, there will be a gross savng of between

$26,000 and $27,000 a year. If you deduct the largest superannuation allowance

whieh can be given these people, there will be a net permanent saving of' over

$21.000 a year.

By Mr. Wilson:

Q. They are all old people ?-A. Most of them are old. There are a few excep-
tions. Some of those who are comparatively old, and whose services have been dis-

pensed with, did not contribute to the superannuation fund, and therefore are

not eligible for superannuation.

By Mr. Carpenter:

Q. Do you mean that the superannuation allowance won't exceed between $5,000

and $6,000 ?-A. It cannot exceed a little over $5,000. Of course, it may be that

this year the saving will be less than the sum named, for it would appear equitable
DEPUTY MINISTER OF THE INTERIOR. 149



55 Victoria. Appendix (No. 2.) A. 1892

that some arrangement should be made to give a gratuity to those wbo have not
been paying into the superannuation fund and who have been for a considerable
number of years in the service.

By -Mr. Carpenter:
Q. Has the Province of Ontario been carrying out the agreement to contribute

$5,000 annually towards the expenses ?-A. No, that has not been carried out.
Quebec also undertook to make a contribution, but this also has not been made.

By Mr. McGreqor:
Q. Has the department settled on any system of immigration ?-A. I have just

explained to the Committee that taking hold of the business in the middle of the
immigration season it was not thought advisable to apply any new principle to the
work this year, and it was also considered advisable to take more time and give more
consideration to the subject than would have been possible during the sitting of a
session of parliament, so no decision as to the future has actually been arrived at up
to the present time.

Q. Don't you think we could make a desperate effort to move immigrants
from some one country and put that in some shape, so that we can have it come up
before the Committee in another year, so that we can theii go to the House with
something tangible ?-A. I think that would be a mere question of money.

Q. You see that the statisties are not always borne out. What we want to show
the flouse and the country is, that we are getting the immigrants for the money paid
out ?-

PROPOSED SYSTEM OF REGISTRY OF ACTUAL SETTLEMENT.

A. WelI, I may say that about a year ago, and without expecting that the
Department of the Interior would have anything to do with immigration, we
devised a system which I think will give very material information in regard tothe
people who actually settled in the North-west, and where they came from, and in
addition to the information which was contained in the weekly returns of the
Dominion Lands agents, we asked them to furnish us with a statement of the nation-
ality of every person who obtained a homestead entry. For instance, if he were a
Canadian, from which province of Canada did he come ? If he were a German, or a
Frenehman, or a Scandinavian, did he come direct from Europe, or did he
come through the United States or one of the older provinces of Canada. If he were
a citizen of the United States, what State did he come from ? If he were a Cana-
dian coming back from the United States, what State did he come from ? A state-
ment of the number of his family is also called for. That system bas been in opera-
tion since the sixth of June of last year. Of course, it covered but a very small
period of last year's immigration, and may be said to be fairly in operation only
from the beginning of this season. In this way I hope next year the Minister of
the Interior will be able to lay fairly reliable statisties in regard to settlement in
the North-west before the Committee. I might mention that the railway ompanies
have also undertaken to give us the same kind of information with regard to the
people who buy their lands.

Q. What arrangement is the Canadian Pacifie Railway making witb the
Government in reference to the taking of immigrants to the North-west ?-A.
They have established a very low rate for colonists. I can furnish the Committee
with a statement of what that rate is, but I did not bring it with me. I have it in
the department.

By Mr. Carpenter:
Q. It is very much less than the ordinary rate ?-A. Yes.

B.y Mr. McGregor:
Q. Have you any large amount of free lands yet for immigrants in Manitoba?

-A. Yes; quite a large area.
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Q. Also in the North-west Territories ?-A. Also a large area in the North-
west. Only about one-half of the Province of Manitoba has yet been surveyed.

Q. There is a good deal of land in the north you won't survey ?-A. There is a
great deal of very valuable land unsurveyed in Manitoba. Take the Lake Datuphini
country, for example ; that had not been heard of till within the past year or two,
and very little of it is yet surveyed. The country between Lake Winnipeg and
Lake Manitoba is also a very fine country, especially for grazing.

Q. There is lots of good wood, too ?-A. Yes. In faut, the northern country is
botter in respect of wood and water than the southern.

By Mr. MllcNeill :
Q. Have you any knowledge at all-I mean personal knowledge-as to the

condition of the agricultural population of the old country ?-A. I lived in the old
country until I was a man.

Q. From the knowledge you have, do you think there aie a largo number of
people there who would make desirable settlers who could not cone out hore
without assistance ?-A. I know from my own personal knowledge there are a
very large number. I have some knowledge of the greater part of Scotland and the
northern counties of England, and I know that there are a large number of mon-
well educated, in the sense that they can read and write and cast accounts, and who
have a good knowledge of agriculture, the scientifie treatment of soils, the rotation
of crops, and the care and breeding of live stock-who are practically only 1aim
labourers, and all so poor that I think it can be safcly said that they are unuble to
emigrate without assistance, who would make the very best of settlers.

By Mr. Wilson:
Q. What would you do after you got them here ?-A. Let thom take up hoie-

steads.
MR. CARPENTER.-That is just the:class we want.

By Mr. Roone :
Q. You do not propose to change the system during the current year ?-A. Not

during the current year, the business having come over in the middle of the immi-
gration season.

Q. It is your intention to change that offer of ten dollars to settlers after settle-
ment ?-A. I am not authorized to make any statement to the Committee as to the
policy of the future.

By Mr. Chairman:

Q. Can you give us any approximate idea how much will be saved by doing
away with immigration agents ?-A. I have nientioned already that the present
actual saving is between $26,000 and $27,000 a year.

By Mr. Carpenter :
Q. You did not point out the additional salaries to Dominion land agents ?-A.

They are not allowed anything extra for the immigration service. I may say that
I think the salaries of land agents, taking them as a rule, are very iow, and it would
be but reasonable that some inerease should be made. They all handle large sums
of money for the Government, and must be well informed as to the land law, s0 that
no settler may be misled. Twelve hundred dollars a year is a small salary for an
officer of that class, especially in a country where living is more costly than it is
down here. We find a good deal of difficulty in getting good men to fill the
positions.

By Mr. Roome:

Q. You will find lots looking for it ?-A. As to whether they are capable after
you find them is the question.
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By Mr. McGregor :

Q. At Winnipeg, Calgary and those other points they get better salaries. Mr.
Rowe gets $2,000, does he not ?-A. He gets $1,200 as a Dominion lands agent,
and a small allowance of $300 or $400 a year as sub-collector of Customs. I don't
think he gets any more than $1,500 or $1,600 a year from the Government.

Q. At Winnipeg they get more than that, don't they ?-A. Yes, the Winnipeg
agent gets $2,000 a year. The agents at Brandon and Regina get $1,500 each. They
got an increase from $1,200 to that amount from the beginning of this fiscal year;
but there are a number of important agencies outside of those mentioned where the
salary is only $1,200.

By 11r. Davin:

Q. That is not enough, considering the importance of the position ?-A. It is
not enough.

By the Chairman:

Q. You said you intended to do away with the immigration agents, except at the
Atlantic and St. Lawrence ports. When you get the immigrants here, do you
propose to keep trace of them until you get them settled in the country ?-A. We
are carrying out what we conceive to be some little improvement on former
methods at the present time in this respect, taking a little more care of the immi-
grants after their arrival, having them met at the St. Lawrence or Atlantic port, as
the case may be, by some officer of the department who speaks the language of the
party, whatever that may be-whether Scandinavian, German, French or English-
and taken charge of from the time of landing, until they reach their destination in
the North-west. There they are put in the hands of the land guide-some farmer in the
neighbourhood who knows the system and marks of survey, and the characteristics
of the soil in the locality to which the immigrant goes. le will also have to speak
the language of the party he is guiding. In this way we hope to contribute a little
to the comfort and content of the people from the time they arrive in the country
until they get settled on their homesteads in the North-west, or get employment, as
their circumstances call for.

laving read the foregoing transcript of my evidence, I find it correct.
A. M. BTRGESS.

COMMITTEE RooM 46, HousE or COMMONs,
TUESDAY, 28th June, 1892.

The Select Standing Committee on Agriculture and Colonization met at 10 a.m.,
Dr. Sproule presiding.

MR. A. M. BURGEss, Deputy Minister of the Interior, was present by request, to
discuss the question of immigration.

THE CHAIRMAN,-Mr. Burgess is before us again to-day, to continue the same
lino of discussion as at last meeting regarding immigration. i do not know whether
Mr. Burgess has any further evidence to give, as I have not asked him, or whether it
is the wish of the Committee fo continue questioning him. If not, I think it would
be well to introduce the subject by resolution. Mr. Burgess is here, and if any gen-
tleman present desires to ask him any question, he might do so first.

COMPOSITE FORMATION OF SETTLEMENTS.

MR. BURGEss.-Just a word in regard to the discussion which took place at the
Committee meeting the last morning I was here. I take this opportunity of telling
the Committee that I have no very pronounced preconceived notions on any par-
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ticular question relating to immigration. It is one in reference to which I acknow-
ledge myself to be vastly in need of information and advice, and therefore I listened
to the discussion which took place the other day with a great deal of interest and
obtained much information from it. There was a difference of opinion amongst the
iembers which, I think, was only au apparent or seeming difference. Sonie fear

was expressed that the class of people fron the other side of the Atlantic, to whomn
I referred in answer to a question from Mir. McNeill, when they carne to thecountry,
might settle in a body and suffer in consequence of their poverty. I might mention
that we have had a gond deal of experience with that class of immigration in the
past, induced, not by the Government, but by bodies in the old country whiclh are
organized for the purpose of assisting poor people to corne to this country, and we
have taken the very greatest care to segregate them, if that be possible. 0f course,
you know that people usually corne to the country with set conclusions as to
where they are to go and how they are to settle, and it is ditticult to gel thei
to change their minds. Si far as possible, the Department of the I n terior, witI
which department the distribution of the immigrants after their arrival in this
country bas rested in the past. has endeavoured to induce threm take up land in
localities already fairly well settled, so that they nay be in a position to obtain
employment from their neighbours. Take the Scotch cofters, for example. Not-
withstanding our endeavours to induce them to do otherwi'e, some of theni, as you
know, settled in a body at Saltcoats. These people, during- the first year or two, had
very hard times indeed, because at the period of the year when, if they had gone
into a locality where there were settiers already, they would have been able t find
employment, they could tind nothing to do, being all equally proor. They there-
fore had to work upon the- railroads and townshipj) roads, and worki of that descrip-
tion, which made it necessary for them to leave home. Another body of the saine
class were induced to settle down in the Killarney Lake country. They took lands
here and there throughout the locality, were thus surroundeid by people of
other nationalities, and have made very much greater progres, than the le
further to the north, who had settied in a body. If I were to show you the
correspondence we bave had with varions parties on the other side of the
Atlantic who are promoting immigration, you wouild see that we have invariably
advised them not to put their emigrants in one compact settlement, but separate
them as far as possible ; and we have pointed out the advantages if our advice was
followed, namely, that they would be able to obtain remunerative employment from
the older settiers who would be their neighbours,. as well as to profit b>y their expe-
rience in the agricultural pursuits and metho I of treating the soil most ikeily to pro-
duce satisfactory results. As to the class of immigration which iniglit be indueed
under certain conditions, from the other side of the Atlantie, there appeared to be ain
idea entertained by some membeis of the committee that because the people were
por they might not be very desirable people to settle in the North-west. I thinrk
it miglit safely be laid down as a gerreral rule that emigration will take place only
as the result of more or less discontent on the part of people in European countries,
either with their condition or their prospects. That discontent is usually induced
by more or less actual poverty. You take the class of agricultural labourers referred
to at the last meeting of the committee, and who, as I said then and thiink still, woulid
form the best class of settlers if you had them on this side. The young among therm
could no doubt save enough from their earnings to bring them to this country if they
desired. But they have enough to meet their wants, and really do not feel the pinch
of poverty i and it is only after they get married and have large families, for whom
it is necessary to provide clothing, food and education, that they feel the need
of emigrating. Then they have reached a stage at which I think it may be
safelv said that it is quite impossible for them to save enough morey to enable
them to emigrate. The result is, that they move into the towns, where their
children get work in the factories, and in this way they go to increase the congestion
in the manufacturing centres. If we could get hold of these people at the point of'
miovementinto the towns, bring them to this country, and find employment for them
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for a year or two, until they can go on farms of their own, I have no doubt that a
very good thing would be done for them and for this country as well. (Hear, bear).
Of course, I clearly recognize that there is a certain danger in assisting people to
corne from the other side, because after you have brought them here you have no
positive assurance that they are going to rernain here, if they are so poor that they
are unable to go on land of their own immediately. They might in that case be in
this country to-day and in the United States to-morrow, and I am told by Mr. Lowe,
ofthe Departmen of Agriculture, that the experience in th e past was that the assisted
immigration did to a certain extent corne through this country on its way to the
United States. These are difficulties which have to be considered in connection with
any scheme that may be proposed. I may recall the recollection of the committee
to the fact that there is a provision in the Dominion Lands Act which enables any
person or company desirous of assisting immigrants to settle on land to take a lien
upon the homestead as security for any amount which may be advanced for the pur-
pose, under the conditions specified in the Act, up to $600. That provision is being
very largely availed of, chiefly by foreigners. The Germans, the Hungarians, the
Russian Jews and the Scandinavians have been very largely helped in that way.
Unfortunately, nobody seems to have gone into this work expressly for the benefit
of the immigrants from the British Isies, and we are at the present moment depend-
ing almost wholly on what might be calied voluntary emigration from there, or else
emigration that is assisted by charitable bodies.

By -Mr. Roome;

Q. Have you prearranged or come to any conclusion as to what you propose
to do during the coming year ?-A. No; not yet.

By Mr. MciVillan (Huron) :
Q. Do these people who send out farners purchase the land ?-A. They sinply

get a lien upon the land and upon the homestead.
Q. You mentioned about spreading the immigrants in localities fairly well set-

tled. Is the Governiment in a position to give free lands in those localities?-A. I
referred to localities of that description-that is, we endeavour to induce them to take
homesteads in districts where homestead lands have been taken up to a considerable
extent, but of which some still remain. There is an impression in the minds
of most people, that on the principle of " first corne first served" the best land is
gone before they arrive in the country. Experience shows that they are veryoften
mistaken about that. A second-class homestead in a locality where the holder bas
neighbours and where he will have the advantage ofthe experience of those who have
tested its agricultural capacity for a considerable number of years, so as to enable
them to know how to treat the soil, what sort of a crop to put in, under what con-
ditions to put it in, and when to put it in, etc., is better than a first-class homestead
in a district whero the holder bas to acquire that sort of information by his own
experience. Then there is another advantage: such prejudices as a man may carry
with him in regard to methods of farming, good under the circumstances and condi-
tions to which he has been accustomed, but unsuitable to this country, and also other
prejudices, would be rubbed off sooner than if he were settled in a community con-
sisting wholly of people from bis old home.

By Mr. Wilson :

Q. Is it not so late this season that you won't be able to do much in forming an
opinion ?-A. The Government came to the conclusion, when the immigration
business was handed over from the Department of Agriculture to the Department of
the Interior, that the work for the present season was in operation and had
proceeded so far that it would be useless to think of making any change this year.

Q. You will be prepared with a new scheme next year ?-A. I have no doubt
the Government will give the subject very great consideration.
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By Mr. MeNeill:
Q. Did I understand you to say that the Icelanders had been assisted ?-

A. Except the first bateh, brought out at the expense of the Governnent in 1'7d.
they have been assisted almost wholly by the savings of Icelanders already in the
country. They are gradually bringing in their relatives and friends.

Q. Men who are not able to come west?-A. People who would have been
unable to come out but for the assistance given by friends already in the country.

Q. These men who have been able to come over-have they turned out well ?-
A. Splendidly ; no better on this continent.

By Mr. TVilson :
Q. They have been assisted by their friends and relatives ?-A. Yes; but I do

not think it matters by whom they are assisted. The first batch of Icelanîdeirs were
assisted by the Gove-nment.

By Mr. Roone :
Q. When a man assists bis friend, before he assists him lie knovs the mian wili

do well. The Government does not know whom it is assisting. The Giovernmen t
does not know anything about him ?-A. That is perfectly true.

MR. LARIVIÈRE.-Experience bas proved that people who corne out to tle
Manitoba and North-west very poor have almost invariably succeedcd in creatiig
for themselves good homes, while people who had money, spent their monev
lavishly, and came there with their own ideas and wanted to carry out those ideas
without consulting their neighbours. Such people, having spent their moncy, are
poor to-day, and they damn the country, and say that this is a poor country, while
at the same time it is their own fault.

AIR. INGRAM.- Of the two classes of settliers, which do the people 1
Manitoba prefer, men with means or men without means ?

MR. LAIRIVIÈRE.-We would prefer the man with means, if lie had tie
experience, and if be would himself study the country and adapt himself to the
requirements of the country. But coming here with ideas of bis own, lie k(nows a
great deal more than the people living out there. 11e spends his money and says
the country is no good, because be himself does not succeed. I may say we preler
poor people with a vill who will work when they get there. You don't sec anv
paupers in Manitoba and the North-west. Yoi do not see anybody going about
the streets begging. Even in the towns there are no beggars. I have not
seen one.

MR. IMCNEILL.-No doubt the most satisfactory class of immigrants that
we can have would be the class brought out by friends in this country, be-
cause, as my friend there has just stated, these people are only brought out becau'e
those assisting them feel satisfied that they will do well when they come out
here. But unfortunately all the good settiers have not got friends in this
country to belp them. There are hundreds of thousands of bard working men
who would make admirable settlers who have not got the means to come out i

that way at all ; and it is that class of men we want to assist.
Mr. MCMILLAN (Huron).-There are two extremes in my experience of forty-

nine years. A good deal of what bas been stated is true. A good rnany people
with money have not succeeded, but the settlers who have succeeded best are those

who spent their last shilling in bringing themselves to this country; and I am certain
that the best class of settlers are those who have been assisted by friends ii this

country. No person in this country is going to assist a friend whom he knows would

not do well in this country. I am perfectly convinced that there are large numbers

in the old country who would like to go to some other country, providing they were
perfectly certain of their position; but I am as well convinced that a large number

of those whom a government would assist would not make desirable settlers. Many
state that in the West, around Seaforth, Stratford, and around there, there were a large
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number who were assisted to corne out. They came out and had Io be helped all
winter by the municipalities, and their passages were paid home. This is not the
class of settlers we desire. I am perfectly aware there is a class that would be very
beneficial; but how to get them and keep them in this country, that is the great
question.

MR. MciNEILL.-There is no question at all but that there are a great many
people who get assisted to this country who would nake undesirable settlers. I
don't mean to say that every poor man is necessarily a good settler, but I say there
are hundreds of thousands of the best clas of settlers who cannot come here by
their own means and who have no friends here to belp thern out. One of the great
disadvantages we labour under, if compared with the people of the Republic to the
south. is that for every one man we bave bere who could assist a friend out, they
have hundreds on the other side of the line, and our- numbers can be multiplied by 10.
They have a very much stronger magnet drawing towards their country than we
have drawing towards ours. It is necessary, therefore, to adopt some other addi-
tional means for the settlemeut of our country.

MR. CARPENTER.-I don't think poverty, to my mind, is any strong objection to
an immigrant coming to this country. One of the best men I ever bad was a man
assisted to this country. He remained with me for five or six years and rented a
farm. le now owns 75 acres of good land and is doing well.

MR. BURGESS.-One of the things that bas enabled the western States to
increase their population rapidly bas been the extent to which the railway corn-
panies have been interested in their public lands. And as to the assistance sent by
settlers in the United States to their friends in Europe, I may say that the railway
companies have to my knowledge organized an extensive scheme having that purpose.
Some one in the country who has not got money enough himself to send to the
other side of the Atlantic to bring bis friend out, but, nevertheless, wishes to bring
the friend, gives a promissory note to some local monetary institution working
under the auspices of the railway company. The note is usually payable in one, two,
three or four vears, and is endorsed and discounted by and for the benefit of the
steamboat comapanies and the railroad companies together. Thus they advance the
noney necessary to bring the friend from the other side of the Atlantic, and the
naker of the note is committed to the repayment of this money, which the com-

panies get in due time. I am told by those in the business that one-half of the pre-
paid tickets sold in the western States are procured in this very way. As tobring-
ing well-off people into this country, I would ask the Committee to remember that
the chief consideration that moves a man to leave the other side of the Atlantic is
the fact that he is poor. Well-off people don't, as a rule, want to emigrate. They
ar e satisfied with their present position and prospects, and contented people are not
emi grating people. We in Canada do not comprehend what a heart-wrench it is for
Europeans to leave and come over bore. We are accustomed to moving a great deal
and also to travelling long distances. These generations ore after the other live in
the same parish, often never leaving its boundaries. It is very trying for them to
break up all their old associations and connections, leave family and friends and
home, and come to this new and to them unknown country.

By Mr. Wilson :
Q. Is it not almost impossible to bring out a lot of these poor people without

any means ?-A. They should be distributed in settlements already partially formed
so that they can acquire the means of livelihood immediately after their arrival, and
in due time save enough to enable them to take up lands on their own account.

Q. Then you want a lot of others who have means ?-A. That is true, if we can
get them, but the question is, if they are well off and contented, how are we to get
them ?

MR. LARIVIÈE.-The farm hand becomes a settler at once, he takes a home-
stead and does a little improving once in a while, and after a short time when he puts
a little bouse on the farm he is a settler.
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MR. WILSON.-Mow do ihey work without imeais?
Ma. LARIVIÈRE.-They borrow them and have becs and are loaned implemient

by neighbours.
MR. WILSON.-The discussion on this matter arose at the last mneeting of the

Committee by a gentleman here being anxious that we should rush this matter and
get in a lot of immigrants right away. The question arises what would you do after
a large number came into this country without means, if yout setiled tihein on the
prairies by themselves. How are they going to inake a little for the tirst year or
year and a half ? I cannot understand how those who have no noney and no emplov-
ment can live in large numbers witlout means.

MR. LARIVIÈRE.-Of course, if they have large tlamilies to look after it is
difficult for them, but single people take their homuesteads and they go awa1y
from time to time where there is work. There is ahvays work, more or less:
if iot in the immediate vicinity they can go a distance. They get free tiekets on tho
railroad. They can always get work to earri money. Of course, Voir caurrnot expeut
that the whole township will be settled by paupers. Sonre of the men wil e
means.

MR. WILSON.-That is the point.
MR. LARIVIÈRE.-They will be mnixed up, and those who bave mevans will keep

the others, and the people are very open-handed, as [ said a little while ago. WhIrenr
they have very poor settlers among them, they keep one another. Threy vork like
brothers. It is a good spirit, that which exists in Manitoba.

MR. RoOME.-I think we are all agreed that we want imniigration in tIe west, aid
the question arises, shall we give assisted passages or not ? I oppose thIe Goverri-
ment advocating paid passages, aid I tlhink the m:jority of the Comrnitee will bear
me out. We are not opposed to poor men, but we are oppsel to the class of mern
who won't make good citizens after they come iere. We don't propose paying tlem
a bounty for comirg here. We are willing to assist good men to muake good ritizen-.
How are we going to reach tirein ? My idea wiîl be to advertise our count ry weil.
I believe a good deal can be done in the old country, but I believe a lot, of tIe iimmrri-
gration agencies in the older Provinces, whicl are now donc away with, were useles-.
Let us advertise the country, and when immigrants corne out bere let us take care ot
them. It is the duty of the Government to sec that these immigrants are properly
placed, and we will encourage them. Then they will correspond with thIeir ieigli-
bours in the old country, and knowing that they will bc taken care of wien they get
here, they will strive to get the mucans to land on tiis shore, and tiose whro will
strive to pay their passage, when they get here will make good citizen.s. Shall we
advertise and br ing out that class, or all kinds ? I an opposed to paid passages to
all kinds of immigrants.

MR. DAVIN.-There is no difference of opinion between us. apparncitly. We all
want de-irable settlers. Out in the North-west we don't wart elerks or mreehanics.
We only want farmers and farm labourers. That is tire only class we care for, so we
are all agreed oa that.

MR. ARMSTRONG.-As I understand the iatter now the Goveririnmerrt are anxious
to adopt the best policy to encourage and induce immigration; and tie reamon why
this committee meets and expresses its views on it, is simply to enîdeavour if possible
to aid the Government in formulating a policy. That is one reason why 1 am anxious
that Mr. Burgess should be here to-day. There was a very interesting discussion at
the last meeting of the Comnittee, and for that one reason I wanted to have the
discusion carried on, as to the best mode of inducing immigrants to corne to the
country and as to the class of immigrants that ouglt to bc induced to come to tIre
country. My own view of the matter is simply this: Tihe first aind mnost essertial
point is Io sec that you get the right men. The next thing is to sec that after you
have got him you keep him and settle him and induce him to stay, and I say with-
out hesitation it will pay the country to pay a high price to get over sone of the
men I speak of. I think we can appeal to our own experience.
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Q. You say the loan that was made to the Mennonites, principal and interest,
las been repaid ?

MR. BURGEss.-Every dollar, principal and interest, bas been repaid, and not a
dollar of principal or interest was asked to be remitted.

MR. ARMSTRONG.-If you get the right people to come to this country and settle
on our land it will pay the country. It has been stated by Mr. LaRivière that the
best men you can get are not always the men who have money. In rny own neigh-
bourhood, I know, the most successful farmers, the men who became independent
and left their children independent, are men who came to this country with notbing
to begin with. I can give you the most wholesale evidence of it. Dr. Roome
knows East Williams well. Away back in 1840 the Duke of Sutherland evicted
nany of his tenants on the west coast of Scotland. They were dumped down in
Montreal and they trudged up through the country on fbot all the way from Mon-
treal, and in our neighbourhood the kindly hearted farmers who had frame barns
threw them open and provided them with assistance. They went to West Wil-
liams, a new township, and, would you believe it, these men are there to-day, and
t.hey and their descendants are independent farmers. And they have paid the
Governmient for their land, although not all at once. There is not a man of them
indebted to the Government to-day. If we can get the right sort of men, and get
them to remain in the country. it will pay the country to do something to help
them to sustain themselves until they can support themselves.

MR. LARIVIÈRE.-There is one thing that bas to be looked after, and I am glad
to be able to cail the attention of Mr, Burgess to it. There is a movement just
now that ought to be checked. While we are receiving in Manitoba a large number
of Canadians who have settled in Dakota and in Minnesota, in one month this spring
250 people left Ontario, coming through Manitoba to go and settle in Dakota.
Remember, Mr. Chairman, that was in one month only. They had $23,000 worth
of household furniture and cattle and horses, and were leaving the Province of
Ontario to settle in Dakota and Minnesota. There must be some agency in Ontario
trom the United States and the American railway companies. There must be some
agencies in Ontario working amongst the farmers and directing them to leave the
country.

MR. WILSON.-OW many did you say ?
MR. LARIVIÈRE.-Just 250 people in one month, in the spring. having $22,000

oir $23,000 worth of household furniture, cattle and horses with them, leaving the
Province of Ontario, passing through Manitoba, and going right straight south and
settling in Dakota and Minnesota, while over 400 or 500 people from those places
came from that district completely ruined, Canadians coming back to Manitoba.

MR. WILSoN.-Those people are making a mistake in going to Dakota and
Minnesota.

MR. LAIRIVIÈRE.-I think there should be something donc to prevent this
thing.

MR. BuGEss.-There are. I understand, some 30 agents of Ainerican railroads
operating in the various cities, towns and villages of Ontario at the present time,
and it is a rule that the railroads will not continue them in their employ or pay
them unless they are able to show a certain specified number of settlers as having
been placed on the lands of the companies interested every month. The Federal
Government is in this difficulty. How far is it justified in inducing people to move
from one province of Canada into another? On this account, the officials engaged
on behalfof the Dominion Government in promoting the settlement of the North-
west have conducted no operations in the older provinces. What the Committee
might fairly consider is: Is it not reasonablo that the Government of Canada should
be in a position to do the same thing in any province of Canada that the United
States railway companies are doing ? If it is a fact that some 30 agents of United
States railways are operating in Canada to-day on conditions which make it neces-
sary for the agents to send a certain number of settlers to the companies' land
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every month, otherwise their engagement comles to an end-would it nlot bo
advisable for the Federal Government in some way or other to meet those pople on
their own ground?

1R. INGRAM.-Last fail, during tbe London exhibition, there was an agent there
from the States with circulars, which he was distributing on lthe show grouînd.

MR. MCGREoo.-I think we ought to try, now that Mr. Burgess has got charge
of the department, to induce Mr. Burgess to come to this Comnittee ut our next
meeting, which will be some time early in the winter, with somne policy whereby
we can go to the House, and have it in such a forn that we can say to the HIouse
that we really are in earnest in tihing up tiat country. There is no people on
earth with the heritage that we have. We have the finest land, and the ftrimer
goes there under advantages that be can get in no other country on earth to-day.
11e has the right climate and the very best soit, with hay already grown, where a
fariner who gets a yoke of oxen can get 80 acres ready for the next year's crop, and
with a heritage like that, and the quantity we have, why shouild we lot fill it up?
Why should we not be in earnest in filling up that country ? Every dollar we
expend in filling up the older provinces with immigrants is sonewhat lost. Let
our aim be to fill up the North-west, every part that cin be tilled, and we will get
more than three or four fold froi it, and that quickly, too. I would not he particular
about the old people bring thei from any country, but it is the younrîg people who
will take their places in that country and fill it and nake their imark. In lookinîg
over the statistics of Kansas, Nebraska and Texas, and those other new cou ntries,
it is amazing to see the amount of people put ii there vearly ; and bore we are
standing quietly and allowing our lands to go. I feel that we oughlt )to have a
special committee to confer with the parties in charge of immigration, and that we
ought to have the greatest ability in that department that the Goverimuient have.
If we are in earnest we can fill up that country.

MR. iDAVIN.-I am very glad to hear Mr. Mc(;regor speak in the way he har
done. I think that this Conmnittee ought, nlow that there has beei a ohange in the
management of the department to a departnent characterized by enlergy in ils ownl
business, to do what within us tics in the direction pointed ouft by Mr. McGregor. If
we can fix on a Committee, as h)e states, to confer with the epartmenîît of the In-
lerior, it might be a good thing. We might be able to make sone suggestions.
What we want, Mr. Chairman, is some large scheme that will crowd that courtry.
Mr. McGregor has taken a statesmanlike view of the maLter. The departiment that
deals with immigration is the most important department in the countrv. What
is the good of a Finance Minister if you have a country in a stagnant condition ?
Crowd the country with immigrants and you will give hlim ithe maferial upori which
his financial friends can work pretty quick. What wc have always waînted is sone-
thing big. Now that the change has been made Mr. Burgess will have a great deal to
do with it. le bas had a good deal to do in shaping the policy of bis own departrient
and ho will have a good deal to do with shaping this policy. It is quite cleai Mr.
Burgess is not in a position to give us the information now. le says lie lias as yet
nio plan well formned. I think the steps hitherto taken are good steps. The chanîges
made are wise changes, but we want some big scheme. IL is ridiculous that irimi-
grants should go into the United States when we have a far more attractive countiry
in Manitoba and the North-west.

Ma. ROOME.-I approve of a great deal that lias been said by the last two
speakers, but not as a whole. I think the policy of reducing the expenditure is a
nove in the right direction. Going in with a gigaitic scheme to settle the North-
west in a few years at the expense of the older provinces is not what titisCormmittee
or Parliament wants. The United States Goverimeit bas not for years given a
dollar towards settling up those new States. It bas been donc by the people them-
selves, by advertising and by the railway companies. We cannot go to the expense
of filling up that country at the expense of the older provinces. The farmers of the
oider provinces were paying for sending farmers to the North-west to compete with,
them. I say we should start carefully. I believe the time lias come when we shtould
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advertise the North-west well, as the United States is iow filled and the tide of
immigration must turn in some other direction. As we have such a grand country,
let us advertise it and let the people be iiiduced to come in but not by money grants.
You will find the labour committees all over the country opposing the sending of
money to compete with them in the labour market by bringing labourers and
mechanies here. I am in favour of opening up the country as best we can by
advertising.

MR. McNEILL.-I must say that I cannot agree altogether with the principies
laid down by Dr. Roome. I cannot tbink there is a conflict of interest between the
North-west and the older provinces. I think such a proposition as that, if it were
acted upon, would burst up Confederation. It seems to me we are all one countrv,
and what will benefit the North-west will benefit the older provinces. It is admitted
by ail that it would be a good thing to have the country filled up. It does seerm to
me that there is something radically wrong sonewhere. We have in the mother
country hosts of men, as Mr. Burgess has told us he knows from personal experience,
and I know froi personal observation, having lived among them for many years-
we have hosts of men who would make farmers of the very best character, men who
have been accustomed since their ehildhood to hard work, men who look for nothing
else but bard work, who would only be too delighted to get a chance to do hard work
which would be likely to give them sorne return. What is the condition of things ?
In the old country we find these men really in the position of agricultural labourers.
Tbey are abandoning agriculture, and they are leaving the agricultural districts and
flocking into the cities of the mother country. In the face of this, we have hundreds
of thousands of acres lying idle, and it doos seeni to me that there is ýomething
radically wrong, and thera sbould be some effort made to right that wrong. I agree
with every word Mr. MeGregor bas said with regard to this.

MR. WILsoN.-The question I would like to ask is this : If you fill up the
country with the kind of immigrants Mr. McNeill speaks about, men with framilie,
who have to bo assisted to this country, what are they going to live on while they
take up this land, while settling? I am as much ini favour of immigration of the
right kind as Mr. McNeill, but I am entirely opposed to assisting people to this
country who are so poor that they cannot get here themselves, because I do not
think they are a desirable kind of immigrants for the country. I think any indu-
trious, prudent man can save enough in any country, if be is desirous to get out to
another country, to do so. A man who has no thrift about him I don't think will
make the kind of a settler we want in the North-west.

MR. RosAMoNI.-I think we ought to do something towards assisting people to
come out here. I do not think we ought to content ourselves with simply adver-
tising the country. It is a question of the greatest importance to Canada that the
North-west should be filled up as rapidly as possible. We have had the same thing
in Ontario, when the settlers were assisted out; but they were furnished with imple-
ments and blankets, and with rations for a certain period. Many of the settlers
afterwards became well-to-do, and were of great benefit to the province.

Having examined the preceding transcript, I find it correct, in so far as my own
statements are reported.

A. M. BURGESS.

MR. A. M. BURGESS.
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