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CIIiMICI. V(RNIN CANAI)IAN AGR.ICULTU3RE

Il> t~.NK "liu tt -..\ . (. C . S.,( e i,

Il itgn l)CÇuIV yLI alt el)itouttlu (A* the work dlCCotU1-

11ileIfor ( a nal d 1 tg ricut t-re by the ( 'heillical Div isio ofl
the ltJ)r11nalFais tiig the' past cight years. it linav bc
a(l\'isal)le bv' w.va of i n trod uiction to , sollctllilcg o>f the li-

portant rclatîonshîpl tha;t cxtsletwetil ( hem istry and .\gricul-
turc. Antd ini ordler tu inalce thrs rel<ttîoiîîsliîî clear wc llav\ fit-

c0tisidl brî.cfl\v the chat-acter îald Scope of these two grecat

sciences.

Chemiistr-v bLiSieS itSClf With the s:tttd\ ,of theC compIIo.itioni
of ail1 inatter, soid, liqIticl ancl gascous-living and incr-t-and
ctleiavours ta ascCrtain the law\\s thai gr Jvern the chaligcs w~hich.
snicb miatter is continuially undergoing in the aimaiý-l, the
vegretable andl the inieraI kingotons. Thtis, chicmistr-v bats fonind
ont the natutre of plant cotîstituenits al thc sourice wl'hcnce plas
ob-tain thcmi. Lt indicates the \'ariolis food( el1intlad the
proaportions in wvhiclb plants tak-e thei fronm the atinosphiere
and frotin the soit respcctively. I-I ence, uaL aly- soi] exhanis-
tian ancd dirninishiec Yielcls rcsulting r-ar the practice of
continually crapping without any concomitant rcturnl of soi]
plant food, bccorne easily unclcrstood with the aid of chemist-v
but the way for a marc or less spcedy return ta fertility is
indicated. In other words, by analysis and veg.etation
experiment (the latter practically a synthetical method) the
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pe2cuIiar i*eq ni r&ciei ts of ni r fariiî crop s are ascertained anîd
conoîn11ical ineans of sup)plying thcsc wants arec L<<etd
A fter studvin- the coîlve.rion of soil sub)stanices andi of the
coiistituciits of the air into vegetable tissues, chceinistr-v furrher

endeaoursto lcarnl the funictiolî of these latter whe'lieused as
foodl by auin ls.Tlus, ex perimital researchi lias showii that
starcli, sugar, g1unlis, etc. (the class of nutrients known gciierally
uil(li tl en aboyîae ibre and o.polcso eeal
înetabolîsmn are chiieflv of servicu ini the animal svstemn in
prociiig hecat' andl sup)plviiig enryfor work, while the
albuin inoids or. n itrogrenous oa iniatter claboratcdl bv
plants f nd thecir chicf flunction as fleshi formers anud in supplying
the requisite coiîstîttueits for tuec productioni of bloocl, mnillc, wool,
etc.

i t inay be ur1ge(i that thC.ese are for the iiiost part quiestionis
of \?egetabile aiRI animal p)lysiology, anîd riglîtly so ;but
is not physîology a naine for duat special branch o~f cheîîîistry
that seeks to exj)lauii the chanîges inii atte- tduat attend
or arc procluced by the vital fuîîctioiîs of pliants ancd animaIs ?
At ail events, physiology, is largcly clîeî-nistry, foi- if the
former science tells us tlîat living matter is iSCoiiloSeCI of celis
capable of nutrition andi reproduction, the latter shows how
thie changes of the inatter w~itiîî tlhe celîs, priînarily leadiîîg to
thecir nutrition, and secondarily to their reproduction, arc truc
cliemicai transformations.

Coiîccrning Agriculture, \ve inay sa):, aclopting a defini-
tion giveli for 1Englclishi grainr-nar by, an old autlior that it is " botlî
a scienîce and an art." It is tlie oidest of aIl] arts, save perhaps
that of the chase. Thîe art of huisbandcry, includes and irnparts, skilt
in ail farmig operatioiîs-clraining, ploiîîg, harroviiîg, seediîîg,
cuitivating, harvcsting, thrcshing, and ndcccl al! worl< coîîcerîîingr
tlie culture of thec field and tlie care of farîn aîirnais. 0f late
ycarsgyreatprogress lias beîî inade in agyricultureas an art, and tlîis
principally through the introduction anid assistance of irnproved
iînplements and maclîinery. Tlie sicîcle and thîe flail are almost
forgotten instrumenîts of tlhe past, and mnany, of the iinplemeuts-
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triuiphis inii mchlanics-now iii glencral Lise wvere ntee

faintly foreshiadawed tweilty-fivc yrears agoc.
The science of agriculture first nal<cs plain thc recason for

and thec resuits of tlic, various operations wvc have just einrneratedl
andl tiien studies tie whys andci 'vhercfores of the changes broughit
about by nature throughi plants and animnais. If agriculture as
a whiolc rnay bc saici ta hiave for its abject the caonomnic pro-
duction of Iplants anci animais an<I the mnaterials claborated by
therin <luring thici lifeé, agriculture as a science endeavours ta
ascertaini the causes and conditions thiat leadl ta the consumn-
mation of this abject.

Although Botany, Zaalagry, 1liysiolagy andi Phiysics ail lend
thieir aid, it will be apparent fromn what 1 have said that
Cherinistry furnishies the basis and a large proportion af the
sunerstructure af scientific agriculture ; indeed, so inter-woven
ancl intirnately connecteci is cherinistry Nvith ail branches af far-m
wvork that agricultural cheîinistry and scienitific agriculture mna,
bc counited as aliniast synonymous termns, for it is clifficult ta
conceive an agricultural problem that <lacs nat mnake ciernands
upon chemiistry for its solution. It is mast certainly true tlîat
agriculture is fast passings beyancl the ranks af empnliricism*n
\'e rcagcnize that it lias enitereci the recalms of science ; and the
hope for the future of agriculture, as lias been %ý,ell rcmarke-d by
an eminent English authority, lies in the larger adoption af thase
me-thods which science wvith 1 )ractice advocates.

Interesting, hao\ý'ever, as thecse cansideratians are, m.e mutst
pass ta the miatter in lîand and show~ wlvherein assistance lias
been rendered by the Dominion Governimenit ta Canadian
agriculture by the chiernical researches carried on in aur
laborataries at Ottawa.

VIRGIN SOIILS OF CANAD)A.

The factars of a soil's fertility, inay bc briefly enur-nerated
as follows:-

i The amount and availability of its plant food.
2 Its mechanical candition ar tilth.
3 The conditians of climate, rainfaîl, temperature, etc.
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It is thus apparent that the knowvledge affordcd by a
chemical analysis, Miecn properly intcrprctcd, is of great value as
an indication of a soil's productiveness and for suggcsting its
economical treatmcnt ivith fertilizers. A compicte soil analysis
comprises a series of most careful andi accuratc chemical
operations, the detcrmining of the amnounts of plant food and
more especially of the nitrogen, 1 )otashi and phosphoric
aci(l. Since such %vork necessitates a considerable expendi-
turc of time, only typical souls, representative of large areas that
have neyer been cropped or mnanuircd, are submitted to complete
anialysis.

As mnighit bc expecteci, the souls in Canada are ex\cecdingly
varied as regards their origin, their nature andi composition. \Ve
have flot yet the data that %voulcl enable us to speak of ail
classc3i of Canadlian soils, for considcring the area of the arable
land in the Domninion, the %Norî' accomplislied cani scarcely be
said to do0 more than give us information regarding the soils of
widely isolatecl districts. Our enceavour will bc, as opportunity
offers, to continue this chemnical survey and thus gradually
accumnulate data that will be of service, clirectly, to our own
farmers and of interest and value to those of other coutitries
wvho mnay be mncditatinig ernigration to the Dominion by bring-
ing before themn a kniow'leclg-e of the character of Canaclian soils.

To mention a fcw of the more typical souls of the various
provinces, 1 mighit, bcginingii in the WVest, tell you of the rich
and fcrtilc souls from the valîcys of thc Fraser and Pitt Rivers
in British Columbia.

These alluvials deposits, cornl)osed of detritus, cover mnany
thousands of acres,and raiik,,bothi as regards mechanical condition
and richiness of composition, wvitlî thc bcst soils of any country
n the world. 0fr n-itrogen.-, potash and phosphioric acid, as wveii
as of the mninor elemnents of plant food, anialysis lias proved themn
to contain large stores. Undoubtedly, the soils formed by the
(leposits of other rivers in the province would showv themselves
on examination to bc equally richi in plant food,
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Another class ol soils in Britishi Columbia arc the tpper
bcnch " soils. Those analysed have becn of P. lighit and sandy

character, considerably infcrior to the soil juist rcfcrrcd to as re-
gards plant food, but, nieverthecless, o\viig to the extrerneiy
favotirably clim-atic conditions thiat prevail, liavýc proved thiein-
selves to be capable of producing good and profitable yields.

Britishi Columbia also possesses iii rnany of hier valcys areas
of rmucky souls, essentially richi in organic inatter and nitrogen.
These w~itlh proper trcatment are cxçccedingly productive andi
CvCntLIally %vill prove of great vaiuc for the growving of r-nost of
our farmn crops.

Conccrning the souls of the Nor-thi-\cst Tcrritories, 1 can
state thiat rnost of those samples exarnined hiave bectn founid to
contain large amounits of plant food. Even soils frorn thc arcas
affectecl by the deleterious prcscnce of aikali for the miost part
contain aIl the necessary elernents for productiveness, and only
awvait the proper treatmnent of drainage and the application
of certain chiemicals to mnake thern fertile in a highi degree.

he prairie soul of Manitoba constitutes a real mine of
plant foodl. A sample examined froin the Red River valley, a
black loam more thian tvo feet ini depth, wvas of a very high
order, possessing rernarkable anloints of ali those materials
wvliichi crops require, and ranking as pre-Quminent from both a
chemical andl mechanical standipoitit. Frùm thie analysis, 1
calculated tlhat an area of one acre to the depth of one foot,
containecl, approximiately : Nitrogen, 33,145 Ibs ;Potash, -3,950
lbs ; PlioSj)horic a'cid, 9,450 lbs. \Vhcn \ve compare these
amnounts %vitli those present in average fertile souls, viz: Nitrogen,
3,500 lbs ;P-otalsh, 7,000 lbs ; 1>iosolioric acid 6,ooo lbs., the
great agricultural value and possih: :tics of this prairie soul will
bc obvions.

Botu the North-Wecst Territories and MVanitoba arc justly
notecl as grain groiving areas and more especially for producing
large yields of wvheat richi iii glluten and of excellent milling
qualities. he nagniicent soil of these districts bas been one
of the chiief factors ini bringii.g about this result. Our farmers
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in the far W'est, howver, should lcarni befoie too late that this
store of fcrtility- is flot inexlîaustible anci that the export of grain
results in soul cxhaustioiî which mnust be mnet by thc application
of mnanuires and fertilizers if thc present conditions are to bc
prcscr-v'c. Unidouibteclly, the climnate there prcvailing is one
Zhat assists in the conservation of soi! plant food, but this factor,
obviously, is not one that slîoulcl b-- rclied on to the nicglcct of
!replacing plant food.

The difficulty of obtaining iii Ontario samnples of virgin
soi! rej)resentative of large ai-cas hias preventei tne hitherto from
being, able to drawv any conclusions that wotild bc of grencral
importance and value. As data accumnulate, iv'e i-nay bc. in a
better position to spealz inorc clefnitely ancl probably to malp
out tliis province into districts according to the origrinal
character of its soils. In tfic antime, wve can report that in
mnost instances the results wv have obtined shoiv a sufficiency
of plant food for lucrative crops yields.

Unfortunately tlic practice of " burniig " wh'len clearing up
land lias been most disasL.-ous over large districts, destroying
vast stores ot humus and nitrogen, a loss tlîat cari bc replaced
only by m-amzy decades of skilfull procedure and care.

Prom the Province of Quebec botlî lieavy and liglît soils
have bcen received. Many of the fromtier lands are iii a
,condition of partial exlîaustion, owving to the otie.-sided metlîo.
of farmning that has been in vogue. Tliese rnust be built up
witlî green manuring and by application of barnyard, ianure
and fertilizers, thus replacing tliose elemnents that mnany years of
cropping have taken away. Undoubtedly, tlîe virgin, soils of
the areas here referred to were just as ricli in plant food as
thosc of any province in Canada, a staternent that receives
corroboration from resuits obtained iii the examination of
certain newly broken Quebec soils.

H-itherto, the soils from the Maritime Provinces examined
by us have been few in numnber. Such data, as we have
however, wvould gro to showv that their vîrgin soils are capable
zof giving excellent crops under proper treatmnent.
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In closing this cursory r-eviewv of our wvork in thiis branch of
agricLiltural investigation, it only rcmnains to say that oui. ex-
amination of Canadliali cultivatcd soils points to certain cconomnic
methodis of improvement thiat mnay bc recomrncded to our
farmers in order to enhiance thec productivencss of thieir fields.

These briefly ai-e as follows :

i Thce more cxtensive g.rovthi of the leguines (peas, beanls,
clover, etc.). These plants alone have the ability to assirnilate
the free nitrogen of thc air and thus arc particularly valuable for
"tiringi, under" and also as fodder crops. Green manuring
(the ploughing under of a grecen crop) %vitIi clover adds to the
soil's store of fertility iii nitrogen and humus, iînproving tie soit
both chernically and mcchanically.

2 The application of %vood ashes to supply thc second
cssential element of p)lant food, viz: potash. Canadian %vood
ashies (in other words, Canaclian soul fertility), thoughi much
unclervaluedi at home, find a recady sale in the Unite cl States.
Our fa-irmcnrs rccive iii exchian-e for thecir ashes but a tithec of
their %vorth. Does not parting ivith themi under such conditions
sem like killing die goose that laid the golden egg? 1If %voodi
ashes are flot obtainable, muriate of potash or k-ainit (a potasli
sait mincd in Sta-ssfurt. Germnany) should be uscd to supplemnent
the barnyard manure.

Agrain, there are inany of oui- souls and crops thiat woulcl bc
benefited by an application of a soluble phiosphiate Apatite
or minerai phosphate of line wc have in Canada in abundance-
and aiso the raw miaterials for manufacturing the ,;ulphiuric acid:
to treat it with andl make it soluble. It only remnains for our
farmers to intelligeraiy use the superphosphate in order Io increa!se
the fertility of thecir fields and at thc saine tiîne assist an industry
that would be of great importance to the country.

3 Compared %vith the sc>ils of ocher countries, înany i
Canada appear to be deficient in lime. Th)is fact suggcsts that
the judicious application of lime, mari or gypsum (at the saine
,ime supply other forins of plant food) would lead to good re-
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suits. We have ample tcstimony that on many of our heavy
and light souls this treatmnrt has beenl cminently satisfa-ýctory,.

NAT'U R»ALL-OCCURIR[Nc ETLIE

'Closely relating to tue question of soul plant food is that of
"fertilizers. In rnany parts of the Dominion arc to be found vast
deposits of materiai rich in the ciements ncssary for plant groivth.
T-hese accumulations of swaînp rnuck, peat, mari, -ypsum, moss,
river and tidal muds, seaweed, etc., etc., are ail înost valuable.
'Their composition should be better known and thieir methods of
application more universally understood. Analyses made
in our laboratories have established the fact that swamp r-nucks
are nitrogenous fertilizers of a higrh order. In an air-dried con-
dition they iviii average per ton between 30 lbs. and 40 lbs. of
nitrogen which eiement by suitable fermentation tnay, D1 con-
verted inito assimilable forrns for crop use. Moreover, we have
ascertained that this m-aterial (air-dried) is an excellent absorbent
so that it cati be used to advantagre in and about our farin
buildings and indeed everywhere where there is liquid manure
to absor-b. By its use in this ivay riot only is the inostA valuabie
portion of the manure saved from loss but the buildings, the fa-ri-n
and the yard xvell kept dlean. The fermentation that subsequentiy
cusues iii the manure pile resuits in the production of a rich, and
quick acting fertilizer. These deductions are dra'vn from over
onc- hunclred analyses made by us of inuck collected iii the
various provinces of the Dominion.

A wvord or two about moss litter. During the past ycar an
investigation %vas mnade in our laboratories of samples of peat
m-oss frorn Nejcv Brunswick. The results obtained establiied a
highl valur for this substance as a bedding- naterial. Its absorp-
tive capacity is high, the air-dried moss holding as much as 1
and i1S ti mes its owvn wciglit of liquid. Not onfly is it useful ini
kceping stables dry, but also preserves thcm frec from odour, for
it lias tlie property of absorbing amimonia and other gases
Moss tter (principally species of Sphagnumn) contains about
half of one lercentof nitrogen,as -x%'eil as notable quantities of otiîe
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fertilizing ingredients. The resulting manure ferments well and
is of excellent quality. Here again wve have an opportunity to
establish a lucrative business in Canada-one of value, not only
to agrriculture but to commerce generally; for moss litter is in great
demand for use in the stables of the larger cities of the Unitcd
States.

We must pass over our deposits of marl and gypsum, merely
recording the fact that our analytical work in the Farm labora-
tories lias shown that wve have, in mnany districts, iii a cheap and
obtainable form just that element which many of our soils re-
quire to bring them into a highi state of productiveness.

Scaweed from thc Atlantic and Pacific coasts of Canada
lias becu analysed by us, and its value as a inanure, on accout
of the potashi and nitrogen it contains, well establishied. The
case and rapidity wvitlh whichi this ferilizer decays ini the soil
liberating its constituents iii fornis at once available for fflant
use, greatly enhance its value.

The tidal deposits of the Maritime Provinces, and more
especially of the Bay of Fundy, have received careful examin-
ation at our hiands. Their beneficial action lias been shown to
depend not only upon the nitrogen and organic mnatter they con-
tain, but also upon the somnewhat smnall amounts of the other
essential elemnents of fertility they possess or of the carbonate of
lime they supply. While ilot of the character of commercial
fertilizers iii the quantities of plant food they contain, they are
undoubtedly valuable for mnany soils as amendments, bothi
chemnically and physically. As they differ very much, it is
exceedingly diffic-.îit to speak of these rmuds as a class. While
some are but of the nature of fair soi], others on examination
are found to contain notable quantities of nitrogen, potashi,
phosphoric acid and lime.

FODI)ERS AND FAR'M CROPS G;ENEI-RALLY.

There is now such a large accumulation of analytical data
respecting the composition of oui- native and introduced grasses,
clovers, Indian corn, roots of al] kinds, cereals and milling bye-
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products, that it w~ill only bc possible for mie on the prescnt occa-
sion ta refer ta a fcw af the more important fcatures of this

wvork and to direct your attention ta those conclusions that seem
ta be of special interest ta us as Canadians.

In 1888 wc began an examlination af our whecat, the resuits
being published in Bulletin NO. 4 af the E--xperimnital Farml
Series. That work wvas alm-ost exclusivelv, confined ta wheat
grawn iii Manitoba and tlic North-West Territories. Not only
Nvas the composition af the grain ascertaineci, but as far as
-possible flic influence af climate, soul and cultivation upon the
Nvheat wcrc studicd. Our analyses af thc wvestern wlieats showved
besides other gaod features, a large percentage af ;dbuilinoids
(gluten). Bath the physical and chemlical data testified to the
excellent milling qualities and flic highi nutritive value of the
Red Fife as gro wn iii the provinces rcferred ta. The effect of
cniviranmnrt upon whecat is anl intercsting study, but anc into
which we cannot to-nigsht examine with rninutencss. Lt inust
sufficc ta state that the conditions af the North-West appear ta
be particularly favourable ta the increase in the inost important
constituents ai the \1vhIcat, viz: tlic all)uminaids the percentage af
af albuminaids (or fleshi-formers) p)-.esenit being the chief factor
used iii grading and valuing whecat.

lZurther analytical work on Canadian cereals wvas that donc
by me 'when acting as a professianal juror at the World's
Columbian Exposition in Chicago iii I89. 0f 166 samples of
wvheat submnitted ta analysis, 49 w\.ere fram Canada. The data,
wvhich are published iii my repart iaov iii press, again furnish.
ample proof af the very excellent qualities of the .iheat fram
Manitoba and the Narth-West Territories. Indecd, the averages
from these provinces are fully equal ta those afforded by the
best grain grawing districts ai the world. The samples sub-
mitted by the Province of *Ontario at this Exposition had not
been selected withi care or skill, and, as a resuit, the general
Canadian average af quality appears La bc much lower than it
really is.
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Prom oui- analyses, the points in favour of Canaclian oats
appear to be (i) a hicavy kernel, (2) a 1oiv percentage of mois-
turc, (3) highi albuminoids and (4) a large percentage of'fat. It
.must be rcmcmbered, iowvcvr, that oats, like wheat, are greatly
influenceci in comp)osition by thecir conditions of growth, and,
tiierefore, while tliere ;ýre many, samples e.xhibitingy the qualities
I have rnentioiied, there are inany districts in %vhich by c..arçftil
cultivation the feecling value of the oats rnight he increased.

THEIl GRASSES 0F CAXNA\DA.

The eÀiormnous importance to our farmers, stock raisers and
dairymien of palatable, nutritious and checap f odder led to a deter-
mination of the food constititents of many species of native and
introduced grasses. The analytical data already publisheci have
been largely obtained fromn the e.xamination of grasses grown
under the care of the Botanist of the Farmn at Ottawa, though a
considerable number of samples from Manitoba wvere also
analyseci.

Grasses rnav be clivideci into twvo agricultural classes; pasture
grasses and meadowv grasses, those of the first class springing up
wvell wvhen caten off, those of the second being characterized by
yielding a heavy crop of hay. The requireinents of a good grass
are: (i) That it should produce a heavy crop ; (2) That it
should be hardy ;(î) That it should be rich in the more valuable
food constituents; and (4) that it should be palatable.

0f native 1)asture grasses, I can speak in special com-
mendation of june Grass (Poa pnztensis), a rich, palatable
perennial. Lu ail respects it is a most excellent pasture grass,
abundant everywhere and wvorthy of more careful cultivation.
A careful study of this grass (sometimes known as Kentucky
Blue Grass) led Mr. Fletcher, the Botanist of the Farmns, and
myself to the conclusion that it wvas " undoubtedly tule Most
valuable pasture grass in the Dominion."

Red Top (Ag,,rostis vzdgSaris), though not a native grass, is
now very common. This also is a valuable grass and one
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especially adapted for lowv lying lands, wvhere it may weIl find a
place in permanent pasture mixtures.

Austrian Brome Grass (I3rmis inierm;is) is an introduced
perennial, hardy, -and a heavy cropper, producing a good after-
math of excellent fecding quality. By' reason of the richiness of
its composition and its luxuriant habit of growth. it is certainly
one of the mnost valuable of the introduced grasses.

Orchard Grass i Dactylis oi;zena(za'. This is a grass wvhich
responds wvell to liberal treatmnent, gi ving large crops on rich
souls and particularly suitable for shady pastures.

These mnust suffice as types or illustrations of our wvork in
the examination of Canadian grasses-the complote scieis com-
prising nearly thrc hutndrcd analyses. 1 w~ould, hiowcver, refer
to sorte general conclusions, di-avn fromi this invcstigati on,
regarding the right period at wlhich to cut for- hay-.

In analysing tlie saine grass at différent stages of growvtli, it
wvas noticed tint certain changes of compc.iitiç)n take place as
the plant approaches niaturity ;the percettages of %v'ater, ash and
albumninoids and fat deci-ease, xvhile the pzircentage of fibre and
usuially the nitrogen free extract increase. In tbe younger stages,
the grass is mnorc succulent and palatable, and our work also
shiow.s that it is duringy the carlier wveeks of rrovtli tînt the plant's
nitrogen and mnineraI inatter are taken froin tie soil-which point
to the advisability of thoroughly preparingc tie seed bcd by culti-
vation and fertilizing, and to the value of top dlressings ivith
nitrate of soda wvhile the crop is stili young.

Further, the data we obtainied allow us to infer that a loss
of miuch valuable and digsestible food material occurs %%-lien a
grass is allowecl to thoroughly, mature before it is cut for ha>'.
Scicntific ex'idencc is aIl in favor of cutting at or shortly after
the floveingi period.

INDIAN CORN.

No account of the coarse or bulky fodder plants of Canada
would be complete without soi-e reference to the character of
the Indiani corn crop. one wvhich ranks next in importance to
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grass, and certainly thc one which above ail othcrs lias made
winter dairying possible andi profitable.

Owvingr to thc large yields obtained and its succulent and
nutritious cliaracter, corn furnisiies one of the bcst and certainly
the cheapest of our bullky fodders. An immnerse amount of
chernical wvork has beeni donc in our laboratories to ascertain, (i)
the requirements of this crop, (2) the relative value of certain
varieties for fecding pui-poses, and (3) the best time for cutting,
whether for the silo or for prescrv'ation in the dry condition.
Our data on this subject are volurninous. 1 can nowv but refer
to one or two of the more important conclusions.

Analyzing the picalvarieties at fiv.c différent stages of
of growth and ascertaining thîe %veiglit of th~e crop per acre at
the same periods, wve lcarnied that a variety comning, to carly
maturity (knowvn as thîe glazing condition) %vould at that stag;>
afford nearly tîvice as rnuch reai caitle food per acre than if cut
a înonth carlier. The more practicai deductions trorn our
chemnical wvork rnay be summiarizecl as follovs:

i. Th'at the g-round should bc %vell. prepareci andl rich ini
available plant food constituents, and mrnoe especially in potaslî.

2. That such varieti2s should be planted as wvill ini ail
probability corne to rnaturity before danger frorn frost.

3. That corn should not be sowvn broadcast ;for- vigorous
growth and ini order to corne to niaturity it requires plenty, of
roorn for both roots and leaves.

4. That cutting cither for the silo or for drying in stock
should be delayed (unless it is touched b3! ear-ly frost) unitil the
corn reaches the glazing condition.

Other fodder crops, including clover, bCans, rye, and roots
of aIl kinds, have beeni carefully, studied and the;r requirernients
and relative feeding values made knowvn for the guidance of our
farmers. Sirice the profits in farrning to-dayr depend as xnuch
upon checap production as upon good prices ; the value of the
knowledge of chcap an-d efficienit féedirig mnaterials is obvious.
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FR'IUITS ANI) VEGETABLES.

Canadian Horticulturists are bcing assisted by thc chemical
investigations instituteci %vith the vieiv of ascertaining the
special requiremrents of our fruit treces. The knowledgc thus
afforded iill lead, I trust, to the more econornic and profitable
application of fertilizers. Already reports on the chemistry of
the apple and strawberry have been published, and further con-
tributions vil] be issued shortly.

Spraying in order to prevent anci check the ravages of
insects andi fungous focs is iiow recogniized as anl indispensable
operation by ail progressive orchiar-ciists. Withou t Bordeaux
mixture ancd Paris green we can no longer gather a harvest of
apples free from spot and the inroads of the Codling Moth. Lt
hias beeni our duty, therefore, to examine into the chemnistry of
these insecticides anci funigicides, iii orderi to obtain an exact
knowleclge of their constitution, modes of action and best
methods of preparation.

WELL WVATERS OF I'ARM 1.OMI\ESTI-AI)S.

0f the many lines of research in Agricuitural Chemnistry
that we have prosecuted since the establishimcnt of our labora-
tories, few have been of greater importance than the examination
of the wvell waters of Canadian farm hornesteads. Though the
natural wvaters of the Domninion as found in the rivers, lakes and
springs are the purest, the equal in wholesomeiiess and good
quality of the best to be found in any country, the wvater used
by the farmer and his cattie is too often of a mnost pernicious
character. Lt is very mnuch to be regretted tliat so many of the
samples received by us from farmers wvere seriously polluted. It
would appear that our farmers have been in the habit of locating,
for convenience sake, the w~ell in the barnyard or stable, or
dangerously near som-e contamninating source. The resuit of
this is that many wvells are acting as ces 5-pits, and their impure
waters are reeking with organic filth and disease-producing germs.
We have at last awàkened such an interest in this vital ques-
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tion by the publication of our resuits and by addresses -before
conventions of farmers thiat concerted action by Ontario dairy-
men is spoken of tovards cornpelling ail those sending millk to
a creamery, or cheese fiactory to have an ample supply of pure,
freshi watcr, free from- ail drainage matter.

Ini the foregoing rdsumS I have niot beeni able ev'en to
mention many important branches of work undertaken by the
Chiem-ical Division of the 1Ex periminental1 Farms. To those w~ho
xvould know more of the wvays in which wec enceavour to lhelp
Canadian agriculturists, or \vho may wishi for furthier details of
the work w'hichi I have brotught beforc you to-nighit in outline,
1 would suggest the perusal of our annual reports and bulletins.

The national importance and value of these checinical
investigations wi Il be apparent \%,lien \ve reflect thiat Canada is
essentially an agricultural country, that lier future progress as a
nation must in a very large measure be prol)ortionate to thc
progress of lier agricultural industries. Lt is not for me on this
occasion to speak of hier mineraIs and forests (whvlichi undoubt-
edly are stores of untold wealth); but it is mny privilege and duty to
sa>' that I believe lier to be a grcat food-producing country,
that hier prosperity lies chiefly in the pursuit of agriculture, in
producing butter andci cese, in stock raising, in fruit-gro\ving
and in the cultivation of grain.
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NOTE-l ON CARINIA SUI3ANGULATA DAWVSON, ANI) ARCA

1>UNCT1IER DAWSON.

B>y lli:\Y 'M. Ami.

Soi-ne tirne ago the writer had, occasion to call Sir William
Dawvsoni's attention to the abovc species of fossils frorn the
carboniferous limestone of W'indsor, Nova Scotia, stating that
the names wvhich they bore wvere pre-occupied. In rcply Sir
William lias requcsted me to 1)ublish the following naines oi- desig-
nations for the two spccics clescribcd by hirn in bis "'Acadian
Gcoiogy," page 304, London, 1 868.

For ('ardiinia sudngu/a/a, Dawson, A cad ian G cology,
P. î04, fig. io8, Lorndon, i 868, Cardinia angulifera is proposed.

For i-ca piiictifer, Daw~son, Acadian Geology, p. P04,
London, i868, not figured, Arca puncticostata, is proposed.

NATURAL HISTORY NOTES FOR APRIL, 1896.

The foiiowing notes of the dates of arrivai of birds in April
of this year are not intendeci for those which inay have been
observed in any speciaiiy sheltereci spot, as individuai arrivais,
but are of those wvhich. appear genlerally around Ottawva.

ROBINS appeared in gardens on the 9th, and w'ere nuimerous
on flic ioth instant.

The SONG SPARîROW (the " rossignol " of Qulebec) wvas first
heard on the morninga or the îoth instant, its arrivai this year
beingi remaikably late. Last year it arriveci the 3,rc of Aprîl,
and ini 1894 it and i3lue-bircis were scen on the i i th ïMarch.
Its ordinary arrivai is thec 27th' March. This year a cold
and continuous north'a:nd iiorthi-west wvind set iii on the
26thi i\archi, continuino' with littie interrmission to the 9th of
April, wvhen a wvarm south-wc'st ý\ind biew, andi apparently
brouglit with it our early birds.

The BLUE-îBîîD was seen on the i itii of April.
The PURPLEr GRACICLE abundant on the i3th.
The PEWEE \v'as hecard uttering its plaintive note on the i9th.
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WHITE-BREASTEM SWVALLOWS were abundant over the
Rideau River on the 2oth.

The SWVIFTS were abundant over the city on the 28th.
A BAT (probably the common bat) wvas flying around on

the evening of the i9th. The tcmpcrature that day reached 82'
Fah.

MAPLLS %verc ini fuil bloom on the 2211d.
FîROGs werc hecard ail around on the night of the 16th.

Ottawa, 29th April, 1896. H. B. SMALL.

CLUB NOTES.

PRIZES IN BOTANY, ENTOMOLOGY AND GEOLOGY.

At a mneeting of the Council of the Ottawa 1--ield-Naturalists'
Club, held in the Normal School last rnonth, it wvas unanimously
agreed to offer prizes for competition among the rnembers; of
the Club in three of the branches of our wvork, viz : iii Botany,
Entomology ancd Geology

The collections are to be made during the collecting season
of 1896, and obtained within the limits of the " OTTAWvA
DISTRICT," as defined in the Apiil number of the NATURAIST
for 1895.

Fiist and second prizes are offered in each branch.
Competition opento any member of the Club, exclusive of

the leaders, who will bc called upon to act as judgcs in their
respective sections.
i. BOTANY.-For the best collection of botanical specimens.

The specimens obtained are to be properly and ncatly
mounted on paper. Accuracy of naming, quality of the
collection, and number of species wvi1l be taken into consid-
eration.

2. ENTO'MOLOGY.-For the best collection of insects in any one
or more orders. Accuracy of namning, care iii preparing
mounting, collecting, et c., wvill be talken into consideration.
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3. Gio.c.Frthe best collection of fossils, rocks or
minerais ÇrpQm any or ail the formations in the Ottawa
district, narncd and classified according tu the m-ost ap-
prov'ec methods.

EXCURSION TO CHELSEA.
fi1a/f-day exrcurision /0 the ,,zountais.-Thli E1xcursion Coui-

mnittec of thc Club, acting in accdrdancc wvith a resolution of
the Couincil, lias cornpletcd arrangements for the May or. Spring
excursion of tne Club, wvhen the district around Chelsea \vill bc
visiteci. The delightful scencry at anci around Chielsea and
the excellcncy of the regrion as a botanical, entornological or
geological hunting ground is too w'el K-nown to bc dcscribcd
hiere.

Amp le accommodation vi il be provided for excursionists,
as the observation cars for the party will bc left on a siding for
the use of the memnbers of the Club.

The following very low rates have been obtaineci
Memnbers of the O. F. N. Club, of the Ottawva Camera Club,

Students of the Provincial Normal School :Aduits, 25 cents ;
Children, 15 cents. Non-members :Aduits, 35 cents; Children,
15 cents. The excursion train leaves the UNION STATION
(Gatineau Valley Railwvay) at 2 p.m. sharp, returning shortly
aftcr sundowvn.

It is expected that thiere will be a large attenclance of
rnemnber-s and thieir friends, also a number of visiting
members of the Royal Society of Canada.

SUIB-EXCURiON.-As one of the primary objects of the
Club hias always been to foster studies and researches in the
field of Nature about Ottawva, the leaders of the Club have
agreed to be present at the City Post Office Saturday afternoons
at 2 p. m. to organize field parties in Botany, Entomology and
Geology. Mr. James Fletcher, Prof. Macouni, Mr. A. G. Kingston,
Dr. Ells, Dr. Ami, Mr. I-arrington and others will be present.

METEOROLOGICAL OBSERVATIONS.
The Editor of the NATURALIST acknowledges with sincere

thanks the receipt of an abstract of meteorological observations
taken at Ottawva from Mr.R. F. Stupart,the director of the Meteor-
ological Service in Toronto. This abstract is a valuable record
of theweather,and will befound on pages 47 and 48 of this volume.

NEW MEMBERS.
i. C. de Blois Green, Esq. (Osoyoû-), B.C.); 2. H-. O.

Honeyman, Esq.. B.A. (Richmond, Ou,:.); -. L'on Gérin,
Esq., B.A.; 4. Eugene Belleau, Esq., B.A.; . Rev. W. A.
Burman (Winnipeg, Man.).
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rrequency of tle Piffereit Wiiids fronm Observatioîi, &t
7 &.m., 2 an~d 9 p.m., Ottawa, 1895.
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1' bruary S-* 1-Ieaviest snow stori of wintcr, depth 18 inchces.
ic 5-COIlest daY Of Ycalr, rnanîclpcratturc-I6'.43-16.43.

March 28-Last snow of season.
May 22--Last frost of season.
J une --- First thlunder.

6t 26--lieaviest ramn Stornm, depthl 2.27 inches.
J idy 7-\VamtSt d-ty Of Year, incan teinperatttre 790.27.

Sept. îo-Last thtindcr stormi.
October 9-First frost.

4(17 -First snow, depili not ineasurable.
Nov. 23 -First mneasurable snov, (3.0 in.)
Dec. 3-First teniperature belov zero--7'.5.

ci31--StOri-nicst daY Of year, înean velocity 25.9 Milles.

8S3 162 178 1 265-
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J. ROBERTS ALLAN, Chemist and Drugg!st,
76 Rideau Street, Ottawa.

ýýTS ~ ~ . -LS AP UNfU We profess to i-nanuifac- P
Scro 'r^p OR LiUSRA'£DCATLOUE turc our good s in a superior

manner and of bette- material than any (ithier house in the
tracle. 11, proof of thîls ve mnaY state that wc have been i
awar-deCl 203 golci andisle

inedals and first prizes at the

Ieacling exhibitions inEroe

Arnerica and Auistralia, and 02

nleVe haci to takc second place.

Our prices are as low as any on thec continent. Send 5
stamp for- Catalogue. 3

Our line of bicycles ari-e e
think, the Iargest lin Can-ada, >
picluding Beeston H unmber, te

~ Up-to-dlate, Rudgc, Premier,

li r,\ Rambler, Cirescent, Wanderer, -

Spartan, &' Our priccs r:n from $4.5.oo Witwrd hHYo an 2

save inoncy bypurchasing froin us. Ct

COLES NATIONAL MFG. CO89
160 SPARKS STREET, OTTAWA.

ITTAXAY'SPHOTO STUDIO,PITTA AY'S58 SPARKS STRUEL



OTTAWA.

F L . X. ST. JACQUES,
- Proprietor.

Transactions of the Ottawa Field-Naturàllsts' Club, zS8o-86.
(*.m.aj'ble:c ini l'unV v'nnn s taiîaing P'arts x, 2, :t. 4,:¾oand;.7

V-si. 1. î.rtrv1.': t.' iiitilers- 7it cenits. %tilý. Il, jriri:- $ 1. t'> iiiei&ie 7t i cetits.

TRANSACTIONS.

[12 1,tit sudý% si,îgly. (Pt.i, u :30 rfis . teietîthers 20 c-;
VM.1 2, iri-e 25. ets; ciiir 1.5 11,s. vo0 L 6, 4< h; 25

Titi Orr.wi.% N.%rt*:Ati.tîÇr. $153çr .11ii;i18t111tM.'ATs 10 CL-, ta lltilîers, 5 ets. QU.uit-
-Fl'ytS'ATS*. 25 rAs-; bo ilen ier., 1.5 etzs. ENT-RA-I. Lecture on 1>%ott1 .iltcr R.

ltilli:îze. Rie' et pas " te .5 ce. 2. Asbestus ; ils lhitory, M.Node (-f <>ccîî-rcicc andi
Uses. D)r. IL. %'. Etvs. - is.,r "e.lricc 10 cis,.



SHOES SOLO BY RETAILAGK WIEAR WELI. 63 SPARKS STREET.
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TO PLEY,

COME IN AND SEE LATESýT PHOTOS.

Kodaks to Rent.

THOMAS LICCET
Has removedl his Stock of

CARPÉTS, ETC.,

to new premises.

177 AND 179 SPAFIKS ST.

G. M. HOLBROOK,

102 Sparks Street,

OTTAWA.

Trouser Stretchers, 50c.-par pair.

JOHIN MURPHY &I Go.,
IPM>PORTERS

FlAUGîY ANo STAFLE DRY NO0US,
66 and 69 Sparks Street,

OTTAWA.

B. A. MCCORMICK,
Pr escription Druggîst,

75 SPARKS STREET,

Phone 159.

C. C. RAY. 0. MURPHY.

Ottawa.

J; W. t.CRAE.

C. O. RAY& GO.,

COAL DEALERS.,
OFFICE:

,53 Sparks Street,'Ottawa.

L& R. CRAIO, Tailors,'105 Sparks St., Ottawa.

HENRY WATTERS,

«jjIeiimî.t and PittgAiist,

Corner of Sparks and Baiik Streets,

CD

CD

CD
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4THE OTTAWA' FIELD -NATU RALISTS' CLUB, 1896-1807.

IpatrorI:

THE RT. HONOURABLE THE EARL 0F ABERDEEN
GOVERNOR-GENERAL OF~ CANADA.

Çrcztbent:*

MR. F. T. Siiu'rr, M.A., F.L.C., F.C.S. &c.

Dr. H. M. Ami, M.A., F.G.S. W. Hlague Hnrringion, F.R.S.C.

Zibrarfan:
'Mr. S. B. Sinclair, B.A.

Mr. Anevakett (NorrnaI Suhool.) D. . ccaeurct:

Mr. ndrw Hak-et. M. D B.Dowling, B.A.Sc.
(Marzieand Fisherles Dept.) (Ggo]. Survey Dcjs.>

Committtcc:

Prof. E. E. Prince, B.A., F. L. S. etc. Miss A. Shenick, B. Sc.
Mr. James Fletcher,F. R.S. C., F.LS 1 "9 G. Harmer.
Mr. H-. B. Small. 1 C Marion Whyte.

etanbinq Comaifttees of CounciI:

Puib1ishjing: Dr. Ami, Prof. Prince, Mr. Ilarrington, Mr. 1-. B. Small, Mr.
Dowling, Miss Whyte.

Exczirsions: Dr. Ami, Mr. Fletcher, Mr. Small, Mr. Sinclnir, Miss Shenick, Miss
Ilarmer.

Soireesr Prof. Prince, Mr. Sinclair, Mr. Fletcher, Mr. Haikett.

Geo!o,-y: Dr. Ells, Mr. Ferrier, Dr. Ami.
Botaizy: Mr. R. B. W'hyte, Mr. J. M. Maccun, Mr. J. Craig.
EiztoInolo.?y: Mr. Fletcher, Mr. HarrinLcon, Mr. W. Simpson.
Orniithology: Mr. Kingston, Miss Harme'r, Mr. Lees.
Conchology: Mr. Latchford, 1%r. Halkett, Mr. O'Blrieni.
Zoo/ogy: Prof. Prince, Prof. Macoun, Mr. 1-. B. Small.

"THIE OTTAWA NATURALIST."3

HENRY M. Amsi, M.A., D.Sc., F.G.S.
Ilesocte isbitota:

DR. R. NV. ELLS, F.R.S.C.-Geological Survey of Canada-Department of Geoloy.
MR. W. F. FERRIER, B.A.Sc., F.G.S.-Geologicai Survey cf Canada-Depatt-

mient cf .Mineraogy and Lihoogy.
PROF. JOHN NIACOUN, M.A., F.L.S.-Dominion Bc'tanist, Geological Survey cf

Canada-Department cf Botany.
MR. F. R. LATCHFORD, B.A.-Department cf Coizoogy.
MR. JAbiEs FLETCHER, F.L.S., F.R.S.C.-Botanist, and Eritcxnologist, Central

Experimental Farim-Department cf Entoýnolo.y.
MR. A. G. KINGSTON-Public Works Department-Departnient cf Ornzitooey.
PROF. E. E. PRINCE, B.A., F.L.S.-Conmissioner of Fisheries for Canada-

Dcpartment cf BioloMy and gericral Zoolo&y.
"cOttawaNatuWaist" and Membership Fee to O.F.N.C. only $z.oo perannum.


