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INTRODUCTION 

In this report nIl <1 ('1)(,1)(I:1b1(> ditta, on 'watf'l' r('quil'cments of crops 
in the basins o[ the ::\lissoUl'i !lnd ':\.l'kansas Hivcrs and adj acent 
territories are prrsentt'd in tabulnr form, The results of some 
c)""j)rr.lmcnts nrC'. rc\'irwrd and compnred, some of the mn.in factors 
inUuruc.lng the quantity of wflter u:-:rcl are discussed, and, by way of 
conclusion, an rstu-nfl,tn is made of tlw irrigation roquirelncnts of the 
arid and semiarid lands in the territory coYel'rd, This estimate is 
based not onlyon the results of exprriJl1C'i1 ts hut also on anticipated iru­
pl'ovemrnts in irrigation prncticl', including bette,l' Jl1(>thods of farming 
and a more ('('onomical nsc of \\'atel'. Sinc!;' thr object of the experi­
ments has brrll the drtr.nnlnation of the quantities of 'wuter required 
for Gl'Op produdion in the scvcml divisions of the area, consideration 
is giYril to the crops grown, the climntt', and the soil. 

Thp, irrigation J'('quil'emen ts, commonly called the II elu ty of water;" 
of amble lands mllst he considered from seycrul angles. The data 

1 
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included in this bulletin, and especially the concluding estimate:. 
have been assembled not only for the benefit of farmers but also fOl 
legal, administrative, and engineering agencies having to do with 
effecting the proper use of water in tile irrigated areas with which 
this report is concerned. This should be kept in mind in judging 
the falrnes~ and practicability of the author's concluding recom­
mendlltlons. They should be considered as a yardstick by which 
the ultimate reqlltrements may be approximated. Often it will not 
be economie!!l to attain the "du Hes" specified lind it is recognized 
that they can be attained generally only when present irrigation 
prnctiees arc improved. Nevertheless, the author has not hesitated 
to adopt in his recommendations the ideal"duties" indicated by the 
many experiments which formed the foundation for the study lc'ading 
to this publication, L.'1 the belief that they can be llsed safely by 
engineers in planning new irrigation developments of lnrge size, by 
oflieillis of irrigation enterprises having to consider in bulk the needs 
of their communities, and by attorneys and courts which have in 
hand the diffICult task of bringing about the ultimate ideally beneficial 
use of water on~r large areas the requirements of which are necessarily 
divergent. 

Investigations haye heen carried on for more than 25 years in 
variolls localitles of the Missouri and Arkansas River basins by 
Federal, State, nn.d private Ecgencies to determine the quantity of 
wat.er used in irrigntion and the effect produeed on the yield and 
qualit.y of crops by varying the quantities furnished. .Many of 
the results of the earli('r investigations ·wel·e published either. by the 
Government or by local agricultural colleges, but most of the pub­
lil:ations are not now ellsily procured. The results of various later 
im-estigations by the Bureau of Public. Roads 1 and its collaborators 
haY£' not heretofore been published. 

The duty of witter in western Oanada. has been investigated by 
the Dominion's reclamation service and department of agriculture. 
BeclluH' the climate and soil products of the southern part of Alberta 
11re similar to those of the basins of the Missouri and Arkansas Rivers, 
some of the results of the Alberta investigations are summarized in 
this report. 

Units and fonus of expression are those defined in the preceding 
bulletin (20)2 of the series. 

THE BASINS OF MISSOURI AND ARKANSAS RIVERS 

This report, as indicated by the acc.ompanying map (ng. 19), does 
not deal with the entire basins of the .Missouri and .if.Tkansas Rivers 
but only with their arid and semiarid portions. These comprise 
the portions of Montllna, Wyoming, and Ooloraao east of the Con­
tinental Div'ide and the western portions of Kansas, Nebraska, 
South Dakota, and Korth Dakota. 

Notwithstanding its wide extent lind the diversity of the conditions 
which influence the water requirements of crops, several features 
mlly be said to be common to the entire area, such as the elavation 

I The irrigation work of the United Stnte.~ Depnrtment of Ab'l"iculture was originally t;;onducted under 
tbe supen-ision ofthc Office of Expedment i'tations and designated us ,. Irrigation·in.estigations." Later, 
under 11 reorganizntion ort.bu depnrtment, this and otber ngrirultura~ engineering activities wero grouped 
1n n dh'ision of IIgricuit.urai engineering Ilnd made n part of tbe Bureau of Public RoadoS, 

'Halle numbers in purentbeses refer t(l literature cited, p. 110, 



IRRIGATION llEQUIREMENTs OF ARID AND SEMIARID LANDS a 
above sea l~vel of the liTigable lands as compared with the cultivated 
lands of the rest of the United States, the scanty yearly precipitation, 
and the large percentage of the annual precipitation 'which occurs 
duri!lg the crop-growing period. These charact~ristics can best be 
outlllled, separately for each of the SEven States lllvolved. 

MONTANA 

By far the larger'part of Montana'e, total area and about 83 per 
cent of its totltl irrigated area lie in the Missouri River Basin. The 
central and southwestern parts of the State are drained by the three 
main forks of the Missouri River and their tributaries; the south­
eastern part by the Yellowstone River and its tributaries; and the 
northern part east of the Rockies by Milk River and its tributaries. 
The irrigated lands are to be found in the valleys bordering these 
streams. The annual precipitation is about 14 inches in the cultivated 
valleys, but at the higher elevations near the sources of the st.reams 
it is much more. The greater part of the precipitation, especially 
the spring snows and early summer rains, comes at a favorable tinle 
to nourish crops. 

Presidcnt Alfred Atkinson, of the Montana State Oollege of 
Agriculturc and Mechanic Arts, has classified the lands of Montana 
as follows (24j; Farmingltind, 30,000,000 acres; mountain and 
forest land, 26,000,000 acres; grazing land, 37,000,000 acrcs. In 
the December, 1920, report of the ,Montana Irrigation Commis­
sion (35), the area irrigated in that year is given as 2,136,974 acres 
and the irrigable area of the State as 5,288;517 acres. 

The flverage altitude of the State is 3,400 feet, but one-fourth the 
total area is less than 2,000 feet and one-half is less than 3,000 feet 
in elevation. These elevations are low as compared with those of the 
other Rocky Mountain States and the protection afforded the culti­
vated valleys by high mOlUltain ranges, the fertility of the soils, and 
the propitious climate are conditions favorable for the production 
of good crops. 

WYOMING 

Fully three-fourths of the area of Wyoming and nearly three­
fourths of its irrigated lands lie in the Missouri River Basin. The 
ele\Tation varies from 3,000 to 14,000 feet, with a mean of 6,700 feet. 
l\'Iost of the irrigated lands are at elevations between 3,500 and 5,000 
feet, uut profitable irriglLtion farming is carried on .tn certain local­
ities between 6,000 and 7,000 feet. For an arid State, Wyoming is 
well watered. The North Platte River with its tributaries drains 
most of the southeastern portion. Seven important streams drain 
the northeast and eight others equally large drain the northwest. 
The mean allIlual discharge of all of the streams of the State, includ­
ing those of the western slope, has been estimated as approximately 
11,000,000 acre-feet (27), of which about 7,000,000 acre-feet are 
furnished by streams of the Missouri River Basin. 

When properly controlled, the entire supply should irrigate 
6,200,000 acres and the streams of the Missouri River Basin some 
3,000,000 acres. The allIlual precipitation in northeastern Wyoming 
YIHi",,, from a normal of 6 inches in the Big Horn Basin to 25 inches 
on the Big Horn Mountains. The plains of the southeastern part 
have a normal precipitation of about 15 inches per yeaF, while in the 
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valleys of west('1'Il \Yyollling tIl(' ILIlntInI preeipitation rllnges from 
11 to 22 inehes. ~Jore than two-trurrls of the' total pl'ceipitation 
occurs between April 1 and September 30 throughout the J\lissouri 
RiYer Basin. 

COLORADO 

About 50 pel' cent of the totnl land urea of Colorado and about 
60 r,er cen t of its irrigated urea flre east of the Continental Divide 
in the basins of the 1Jissou1'i and Arkansas }~iyers. The eastern 
half consists of high pInins with elevations of 5,000 to 6,000 feet neal' 
the base of the mountnins and 3,500 to 4,200 feet at the State line. 
The irrigated portions of these plains ate mostly along the coW'ses 
of the Arkansas and South Phltte RiY(~rs and their main tributaries. 
The rainfllll on the arable lands flve1'l1ges less than 18 incl1Cs along 
tho eastern border and decreases to 12 to 15 inc-hes ncar the 111oun­
tuins at the west, about 80 per cent falling between !\IIlTCh 1 and 
September 30. 

KANSAS 

Kansas, "which is 400 miles from ellst to west and 208 miles from 
north to south, may be regarded fiS one vast undulating plain which 
slopes gently eastward from nn elenttion of 4,400 feet to less than 
1,000 feet, lyiug nlto~ether within the ~1issollri and Arkansas water­
sheds. The HUIlun.! precipitation varies from over 411 i11('hes in the 
southeastern counties to leils thltn 15 inc-hes nenr the Colorado 
boundary, but since about three-fourH.d of the total occurs be~,ween 
April 1 and October 1, it is fa\-ol'llblc for crop production, the chief 
dmwback being midsummer droughts. The \Vcather Bureau esti­
matcs that in a 20-year period there were 33 pcriods of 30 days dum­
tion eHch in which little efi'cctive rninfllll occurred (60). These pro­
tracted dry spells, nccomparucd by dry winds und cxcessivc eyapora­
tion, crente a need for supplementnl irrigation ovcr 111u('h of the 
western hulf of the Stn.te. Streams can not bc depended upon for 
irrigation supplies to any grent exte'nt, since the run-off is cxtrcmely 
limited and economical opportunitic's for storing llood flow on a 
largc scale !lI'e not n umcrous. However, there is avnilftble H de­
pendltble supply from certain underground sourees, and thc future 
irrigation de\-elopment of .Kl1nsas mllst be bused largely upon \veIl 
watcr, of which there is estimated to be enough within economical 
lifts for the irrigation of 5,000,000 neres (30). 

N1mRASKA 

Nebraska lies wholly within the ~lissouri River Basin. Its eleva­
tion increases from about 1,000 fect at tbo :Missouri River to more 
than 4,500 feet near the \ryoming State boundllTY. As the olevntion 
increases, the precipitation dccl't'ases, being more than 32 inches in 
some of the Cllstern eounties, while in the western part it is less than 
18 inches. Howeyer, since more than three-fourths of the State's 
annual preeipitation oe('urs het\\"('c'll April 1 Ilnd September 30, it is 
favornble to crop production. 

In 1919,442,690 n('f'e's were irrign,ted in Ncbraska, the water supply 
being deriYCd almost wholly from the Platte, Republican, White, 
and Niobrara. RiYers. The' need for :,uppJementing the rainfall by 
irrigation will be felt more keenly in the future, but 011 account of 
the limited "rater supply 0111y a :-1ll1all areil, cstimated at less than 3 
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PCI' cent of N cbmslm's total laud surl'n.rc, can be lITigated. This 
cstimnt.(\ IUlti(~ipn.~es the utilization of lIot, only all the stream flow in 
the Wl'st('rn ha.lJ of the StILLe but also the fl.vl1ilv.ble ground water to 
he profitably pumped from wells. The extent of lanel for which a 
water supply actually can be furnished bears but a small ra.tio to 
the Ill'on of Innd which, if the water were available, might profitably 
be irrigated. The pre6pitn.tion over much of the western counties 
is not sufIicicllt to grow ordinary Cl'OpS in rotation with leguminous 
crops and thereby mnintllin the productivity of the soil, hence crop 
yields, farm profits, and flU'lll land valnes pt'Obably will decrease 
unless more Inoi8ture is Initde Iwailable by artificial means, 

SOUTH DAKOTA 

South Dakotn. is divided into two nenrly equal parts by the Mis­
souri River, which flows in a southerly direction from the midpoint 
of the northern boundary as flU' as Pierre and thence to its junction 
with the Big Sioux River at the southeastern cornel', the entire 
State being drained by the Missouri River and its tributaries. The 
extremes in elevation Ilre at Big Stone Lake in the northeast.ern part, 
which is 967 feet ilbove Rea level, and Harney Peak in the sout.h­
western part, which hilS all altitude of 7,21G feet. The elevations of 
the western eoulltics l'IL1Igc from nbout 1,500 feet at the :Missouri 
River to about :3,200 feet ncar the enstem border of the Black Hills 
district. 'With the exceptions of the rocky formations of the Black 
Hills, the Bad Lands, nnd several lalldma.rks in the way of buttes, 
the State consists of open prairie and tl1.blelands with gently sloping 
or undulating surfaces. The Black Hills comprise about 3,200,000 
acres 1111d the Bad Lands about 1,250,000 acres. The average allllual 
preeipitation for the State is fibout 20 inches, but tha.t of the eastern 
half averages about 5 inches more than tha.t of the western half. The 
low precipitation of the western counties is pa.rtly compensated for 
by the time of its occurrence, over four-fifths of the annual amount 
being received between Mb.l'ch 1 and September 30. 

NORTH DAKOTA 

Being distinctively t), prau'ie State, North Dakota has few hills and 
forested areas; 93 per een t of its lands nre a.mble, and of this area 
1,540,000 aeres are classed as irrigablc. The elevation a.bove sea level 
increases from east to west, being about 1,000 feet in the eastern tier 
of counties and 3,000 feet 11eo:r the southwestern boundary. The 
norma.l yearly precipitatiol1 throughout the State is it trifle below 18 
inches, the western half receiving materially less. :Mmtn precipita­
tion of all the years of record to 1922, inclusive, at the vVen,ther 
Burellll stntions in western North Dakotn., ranges from 13.63 to 17.46 
il1('hes, and averages 15.56 inches (51). The seasonal distribution 
however, is well ndnpted to the moisture requirements of the crops 
grown. The largest streams are the 1:1issouri River, with it basin 
within the State of 20,000,000 ncres, 1tfousc River, Red River of the 
North, and ,Tames River. Irrigation has been mainly confined to a 
smitH part of the Missouri RiYer Bl1sin, but with continuous cropping 
to ('er('als the naturully fertile soil becomes less productive and 
retains less moisture, As profits from dry farming decline, more 
iuterest will be taken in providing supplemental water supplies, and 
in t.hl' future it is likely thn.t much mor'e land will be irrigated. 

http:surl'n.rc
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SOII.S OF MISSOURI AND ARKANSAS RIVER BASINS 

}'<1ontluln., 'Wyoming, and ColorlLdo ilre traversed hy the Rocky 
'Mountain Rnnge with its mlLlly lorty pellks Imd high meslls and have 
much In.nd thn.t CI1ll never be c:ILtivnted. All three StlLtes contain 
oxtensive gmzing 11rOlLS whieh IU'e too l'ouO'h ILnd stony to be plowed, 
and 111 uch of the forested ItrelL is high, Toe\(y, or otherwise unsuitllble 
for ('.ultivlttion. The area of amble In.nd is relatively small and the 
portion whieh elLn be i!Tigated is still Slllltlicl', because of the s('.arcity 
of WItte!· llnd the cost of its diven-iion. Les!:l thltn 7 pOI' eent of Mou­
LIWlt ells!; of the Contin('ntlLl Divide is irl'igllble. The eOl'responding 
perecntlLge ill Wyoming is ILbout 10 while in Colorado it is nbout 8. 
Whitney SHy!:l: (oa, 7). 85) '''1'he rough topogmphy in itself would 
prcvon t the ('ultivnLion of 11 1l1rge part of the area. The portions 
thnt n,re n.dllpted to ('ultivlttion ('onsist Illainly of old vlLlley fillings 
Itnd river flood plnins," 

The following plu'agmphs, descriptive of the soils of the bnsin, have 
been iLbstl'/lC'tod from r('ports of soil surV{'ys by the BUI'eau of Soils, 
the BurelLu oJ'R('dfUllllLion, nnd the 10cIIl Stnte experiment stntions. 
Some typos of soils deseribed in cnrl.Y l'l'POrt,; of the Bureau of Soils 
lllwe been 1'l,('lnssilied Ilnd their designutions Imve been chnngecl from 
thosl' giY(,IL 

In g'('ner!ti, tlH' soils of Gnllntin Valley, Mont., eomprising 208,000 
neres, IU'C lin(' tC'xtu!'OCI, hellYY nlluvlnl, 01' silty 1011ms. The Boze­
IllHn sil t loam was found 011 0\'(,1' It thil'd of the IIron ILnd the Yakima 
silt 10lun on onl'-fouI'th, while the Gltlllltin gravel~y 10nH! occupied 
more thltn It seve-n th or the totltl Itrcn surveyed. Silt predominlltes 
in thc BOZ(~!IlIUl sil t lonm, mo['(' elu,,)' being prcsen t thnn fine sund or 
vcry fine sand. Silt l.ikewise predomilltd:A.1S in the Yuki.llln silt lonm, 
with mOI'(' \'(,IT fine sfwd thlLn clny. The GlllllltUl gruvelly loum 
('olltltillS il'ss silt tilltll ('ithe!' of these iOHrns, but morc cOllrse slmd and 
It SllliLIl I),moun t of fi lie P'1l \'PI. 

III n, portion of thl' Yellowstone Valley, Mont., comprising over 
68,000 11('I'(,S l'xu'nding l'tLS tw IL!'(l from Purk City to Billings, t.he 
Bul'c!\u of Soils found foul' soil types. In the o I,d <'>1' of their cxtfmt 
thcsp IU'e tit(' Billings dny, whi('h is It elny 10Hm underlnid by 11 tough 
and sLkky dny; the. Billings iotun, whi('h ranges in texture from 
snndy loltlll to ('llty; the Billings sanely 101L1ll, which is productive 
lind free frl)lll [tHmli; IUld the LILUrei snndy Jonnl l eomposed of Illnte­
riltls tr'l1.llsportod in PILst geologie time by the YeLlowstone River. 

A soil surv('y or n, portion of the LHI'nnlie plUU1S nellr Laramie, 
Wyo., showed thnt t,h~ soil of 43.6 pet· ('ent of Itll tuen of more than 
107,000 Ilcrc!'; WllS Lrll'lunie gandy 101LIl1; Red field snndy 10lun COffi­
pri!';cd 21.0 per el'nt; Hnd LILUI'd !:llwdy lonm 14.0 pel' eent. The 
l.llll'nmi(' slUldy lonm hits bo('n trH.nsporu~d from till' hills and moun­
tllins by wutl'!·, wind, ILnd iee, !tnd eontllin!'; vHrying perecntugcs of 
sllnd, !';ilt, etHY, nnd gravel. The Redfi(,ld sllndy 10llm is del'ived 
frolll the rocks ovor which it lies !md eOllsists pl'ineipnliy of very 
(ille sltnd, silt, n.nei fine sund with ~oml\ clllY. The Luurel sandy 
Ion.m is IIll nlluvinl d('posit ('onsisting of sllml, silt, !llld It. slllltll pcr­
l'ontage of clay. 

In 1025 n. soil SU!'\'('y of It proposed li'cdcrnl redllmlltion project 
in Cnrbon Gounty, Wyo., mlldc by the Stnte university, the Bureau 

http:predomilltd:A.1S
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of Reclamation, and t.he State engineer, included an area of 102,360 
acres along the east bank of the North Platte River, with elevations 
from 6,900 to 7,100 feet. Topographicall:r it is a series of terraces, 
some. of which have steep slopes.' About 64,000 acres, or 62 per 
cent, found to be irrigable, had soil consisting chiefly of loam and 
fine, sandy loam. The soils were classified on the basis of steepness 
of slope, depth and quality of soil, alkali accumulation, and drainage 
conditions. Good soils having favorable conditions and slopes of 
1% to 6 per cent were designated cluss A. Similar soils having 6 to 
12 per cent slope were culled class B, while cluss C soils were deep 
and had slopes of 12 to 20 per cent. 

Most. of the soils o( northern Colorado enst of the divide are of 
the sandy loam type in which snnd, silt, nnd n medium percentage 
o( clay are present. Two productive soils, the Colorado fine sandy 
loam and the ColorMo loam, chnrnderizc extensive areas near 
Greeley. The former contains 30 to 40 per ceut very fine snnd, 25 
to 32 pel' cent silt, 17 to 22 per ('ent fine sand; and 10 to 1:3 per cent 
clay. It is of residual origin, easily ('UltIYflwd, well drained, and 
free from an exeeSS of alkali. The Colof'HOO [OHm is similar in tex­
ture but contains more day. In the soils of the Arkansas Valley of 
Colorado clny and silt nrc more abundant. There nrc the silt and 
clay loams of the Ln.nuu· series, the silt 10nm, clay loam, or gravelly 
loam of the MeClaye serie,,>, the sandy or loamy soils of the Holbrook 
series, and hen,,), soils of other scrips. 

A reeonnaissance soil surn'.Y of more than 25,000,000 acres in 
western Kansas was made by thc Bun~au of Soils in 1910 (10). 
Throughout nearly 36 PCI' ccnt of this area W(tS found the Colby 
silt loam, on oyer 15 per cent the Summit silt loam and Summit 
silty day loam, on 13.2 per eent the Riehficld silt loam, and on 6.1 
per cent the Richfield sands and sandy lonms. 

The Colhy silt loam usually contains about 70 per cent of silt, the 
other main constituents being sand and day. The Summit silt 
loam and silty day loam are derived from cretaccous fomlations and 
contain iO to 80 per ccnt silt, 10 to 20 per rent day, and 5 to 10 per 
cent verJ fine sand. The Richfield Rilt 10nl11 is a weathered product 
of the plains marl modified by a small amount of fine sand. The 
principal ingredients in its rontent are silt, very fine sand, and clay. 
The Richfield sands and sandy loam contain little day and about 
20 per cent of silt. Sand of various degrees of fincness is the principal 
ingredient. 

According to the Bureau of Soils, the normally developed deeper 
soils of the North Platte irrigation project in western Nebraska show 
in their profiles (1) a loose friable surface !;'oil, (2) a subsurface com­
pact layer, (3) a loose friable highly calcareous silty layer, and (4) 
the parent rock. The more important soils of the upland derived 
from the older rocks belong to the Rosebud, Dawes, Goshen, Orella, 
Epping, and Canyon series. The first three series are either silt 
loams or very fine sandy loams, free from an excess of alkali and 
easily cultivated. The Orella and Epping series nre characterized 
by more clay, inferior naturnl drainage, and more allmli. The 
Canyon series occupies an eroded country which has little irrigable 
land. 
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A reconnaissnnce soil survey of the western hnH of South Dakota 
made by the Burcl1l1 of Soils in 1909 (D) fihowcd that the common 
types of soils of that part of the State are PietTe clays, ..Morton 10ams, 
1:10rtoll fille saudy 10llm, H,oscbud silt loam, aud the Pierre lonms 
and day loams. TheRe five constituted 80 per cent of the area 
TIlYestigllt<.'d exclusi,'e of the Blld lJancis Ilud the rough stony land. 
Silt and chW combined constitute about 80 per cent of the Pierre 
c1lty soil. It is of a helwy sticky natme and cracks when dry. The 
l\forton 10aIHs, IH'Xt in extent to the Pierre clllYs, vary in texture 
from IL 10llm t'ontn illing it ('ollsid('l'llble q uan tity of Ii ne saud to a 
heavy silt lotun in whi{'h only It Hlllfill p('rcentnge of sand is present. 
Nearly (j0 pel' cent of the Rosebud silt lonl11 is silt, about 25 per cent 
very fine snnel , llnd15 pel" ('('[)t clay, the remaining ingredients being 
('oa1";;er sand. It I;; loose and friltble but t'rodes l'endiJv on account 
of the [inell('s,:; oj' its Rand. Tlw Pit'ITr lonms and eIa)T lomns vary 
from it 100$(1 frillblc loam to a silty (lIllY loam, possessing some of the 
chnmcteristies of 11lr 1'i<.'I'I"(' dav. 

In IOOS tlw BUl"ellll of Soil" 'modo !L SUlTry of 25,000,000 acres in 
w('stern K ortlt Dllko tIL (,~L), finding thc \YillifiI11s loam, a soil of 
glacial origin, on 5;~ p('r rent of thc territory slilTcyed. This soil is 
cnsilv ('ultirn ted nnd-mnintnined in tl good cond ition of tilth and is 
sufIic'irutly op('n to absorb wlttt·l·rclldily . 

OthPl" ('ommon soils of this terril,)I"\' are the ~[oJ-ton loams and 
the ~lorton day and elny IOllms d(ls('rihed elsewhere in this bulletin. 

CLIMATIC CONDITIONS 

Prrcipitation, t(lmperntur(', Ilnd the durlltion of the frost-free 
period influen('e the quantity of wat(lr required for profitable crop 
production. Dilttl rompiled from the rp('ords of the Weathel' Bureau 
fol' IS 10Cfllitir;; m'p summarizod grnphieally in Figures 1, 2, and 3. 
The normal !Lullunl prpcipitation is small, but its monthly distribu­
tion i:-; well adapted to thr nreds of crops, much of it fallTIlg in April 
l\luy, .TUll(', iLOd ,Tul.Y. In parLs of the ba;;ins the August rainfall is 
also eonsidernbly ahon the monthly Ilvernge. The precipitation in 
wint('1' is low, oft(lll being less than one-half inch and seldom exceed­
ing 1 iuch per month. 

In Rome Crts('s the total HmOllJ1 t of precipitation may not be efl'ec­
ti'-e TIl producing plant growth_ A light shower mlly add no moisture j 

to the Boil, while a heavy rain 1111l~r l'eHult in a ('onsiclerable loss through 
run-off. A moderate rainfall genernlly is absorbed by the soil with 
little or no loss. 

,Yhile the average annual pre('ipitntion for any locality seryos as 
a general index to the quantit~r of supplemental water required, the 
percentage of dry ~-rars in It cycle should also br known, as well as 
the duration and intensity of droughts and the percentage of the 
aIlnual predpitation which is effective in nourishing crops. .The 
normal precipitntion may be raised unduly in It period of yellrs by a 
few wet sensons. Figure 4 (7) shows the annllal precipitation at 
Hastings, )7rbr., for ('nch year of a ~O-'ycar period. In this case the 
abnormnl wpt Y(lars of 100;3 and 1915 raised the average to 23.35 
inc!ws, Whe1"('n5 the ILyerage or the la years in which the precipitation 
was below th(' normal wa;~ Hl.2D inchrs and the ayerage of the five ~ 
driest years was onl.r 1(j./4 inches. 
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~ ~ ~1~1~1~1~1{I~t ~ ~ ~ 
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AVERAGE: FROST-FREE _~ERioD AVI:RAGI:, FROST-'fREI: ~£RIOD 
. ' ! I I I 1 I: 1 ..... 1 I 

i'm. I.-Cm;r!cnscd climatology of typicnl stations ill Colorudo lIlld Wyoming. shQwing over· 
,,~o frost·fn'o Ill-rioti. rnl~1I1 monthly Ilrecipitlltioll, menn m:lXilIllllIl tOlll[lcrntures (double­
shaded hllrs), mmtn miuimum tcrupemiurcs (liglllly shuued burs), lIud IUCtln temperatures
(solid Imrs) 
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~ ~!~ ~~!~ 1~I~ll~ ~ ~ ~ ~ ~ {1~1~1~I~ll~l~ ~ 
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IGARDEN CITY. KANS. ELEV.2832 LAw I uN,OKUCELev.1I11 
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S'IO. 2,-('0IldeIl5cll climatology ortypicnl statlolls In North Dakota, South Dakota, Nebraska, 
Knnsas, and Oklahoma, showing awrngo frost-free period, lIlelln lIlonthly precipitation, 
UlcanllJuxllllulU tcrnperutures (double-shnded bnrs), llJenn minillJulU temperatures (lightly 
shudetl bars), lind menu temperatures (solid hIIfS). 'I'ellJ/lerature nnd frost-free period for 
Ounlcu City were LUken ul I.ukin, 15 miles west of tbat city 
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AVr::RAGE: FROST-F'RE:EtE: 100 AVERAGE FROST-rREE ~ERIOO 
I 

PRE:CI'PITATION PRECIPITATION 
5 2.5 

2.0.,2.0 
I,j

I.5:>;:1 ~ 
I u II.o~ I.0 • 

I I I I I I I 
~ 

I I I I I 1.11111
0.5 ° 

II I I I I I I • I I I I I IIIIII 
'TCMPE:R- TEMPER-


ATURt ATURE _ 


5 50 
-

0 

t;I hi 303 

BOZEMAN. MONT. ELE:V.4754 HAVRE, MONT. E:.LE:.V.2505 

AVf:RAGEAVERAGE:. FRO~T-rRE:E:. ~E:RIOO F~osT-rREE ~ERIOO 

PR~OIPITATION PRECIPITATION 

I 2.5 2
i I 2.0 2i I 13I.5~ I. 

I I I • I II.O~ I. 
I I 1 1 I III I . J IL _I

0.5 0
I I I I I I I I I I I I I I I I 
TCMPr::R- -f--- r TE:MP'E:R­,ATURC ATURE:1.0: 

5o ., 5 
I,j 

I,j 


- Q;
0 <0 0 

t .!:l11 , o -4 

FIG. a.-Condenscd climatology or typlcnl stations In Wyoming nnd Montana, showing aver· 
age rrost·rree period, mean monthly precipitation, moon maximum temperatures (double· 
shadad bIll'S), mean minimum temperatures (lightly shaded bars), and Dlean temperatures
(saUd bars) 
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The frosb-fr(,t' period is shorb whcn compa,red with those of the 
Southwest or Pacific Coa(·;t StfLte:;. In the more elevated agricultUl'al 
distriets killing frosts nuty occur nfter May 15 find before September 
15. In valleys of 10w(Jr altitude the period bebween May 1 and 
September 30 is usually free from inj urious frosts. 

July and August o,re the warmest months and December and 
Janunry the coldest. 'rhere is n f!Lirly gradual incrense in.menn tem­
pemture from 10° F., in December and J'anuury to 55° to 75° in July 
and August. 

EVl1pol'atioll from water surfaces is low throughout the basin, 
chiefly because of I'elatively low temperatures. The 1'I1te of evapol'lL­
tion hilS been determined in sevel'!ll WfiYS and the results are not 
alwnys comparable. At the State anel Federal experiment stl1tions 
gnlyunized pl1ns; occasionully sq llltre but more often circular, of vnry­
iug sizes and depths, hl1vo been instnlled, most frequently in the 
ground with the tops of the pllllS projecting 11 few inches, nndless 

'I} It) 0) .... ,.., c::. .... 
<l) 

'" " '" <l) 
N m<:) 

<0 
<:) 

C> ::t ~ N 
<:> <:) <:) a; ~ ~ " ~ 

..... ~ ?~ ~ ~ '" ~ ~ .... ~ ~ ~ ~ ~ ~ ~ ~ '" ..... '" ~ ~ !2 

4a 
1 

Ol--~' -
AVERAGE. 23.35 19.29, 16.74­

51-.. I-T.-f-=r.:fl" .- . ­
,/ II~1 

5- - ­
0 


5 - -


b'lO. 4.-Annunl precipitntion at Hastings, Nebr., 1904 to 1923 

freq uently on the grotmd surface. The pans nre nearly filled with 
wnter and f~ recol'd is kept of the quantity of water evaporated. 
Other conditions being similar, the srnnller the area of water exposed 
and the shallower its depth, the greater the rate of evaporation. 
The evaporation from the surface of Teservoirs usually is nscertained 
by menIlS of flol1ting pans about 9 square feet in surface area and 12 
inches in depth. On nccount of ice and snow, evaporation records 
hnve been confined almost wholly to the frost-free period of each 
year. At Fort Oollins, 0010., however, the record is pmctically con­
tinuous since 1887. This record of 38 years shows an average yearly 
eVftporation of 42.0,1 inches, of which 30.31 inches or 72.13 per cent 
OCClllTCcl between April 1 and September 30 nnd 11.71 inehes or 27.87 
per cent between October 1 and :March 31. The monthly avernges 
for the 38-yel1r record fl'om 1887 to 1925, inclusive, nre shown graphi­
cally in Figure 5. By means of this record it is possible to estimate 
npproximately the yel1rly evaporation I1t stations having a record for 
only part of the year. Table 1 gives the average monthly evapora­
tion in inches from grolUld tanks during the summer months at 
severnl locali ties in the basins of the Missouri and A.rkansas Rivers. 
The number of yenrs of record, elevl1tion above sea level, form of 
pan, and area nre also given. 
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FlO. 5.-l\fonthly nvcra~!'S fur oyoporacion [It Fort Collins, Colo., for 38-ycnr pcriod from 1887 to 

1925, inclusive. l\ln,imum omponltioll, lightly sbad~lI bars; minimum evnporation, double 
shaded bars; mcan e\ll)lomtion, solid bars 

TABLE I.-JI veraye evaporation froll/. waleI' in 1mns from April 1 to September 30, 
at sCl'erallocalities of the l1IissoU1'i and Arkansas River Basins 

. Evaporation In­"E .0 0. " " 
0 , ~ Id:J '0 
0=" ,. «>...

Stillion '0 t::~ 
'0 
'" " "'- ~ '" .!3~0_ d .0 

-5 ~'" '" e. dUl !'j .E'" ~ <> 

~ 

'"::s ~ -a§C ~ eo 0.<> 0 ;; ~ ::I <c;a 
"" '" ----

::I 

------'" --H " r;1 -.: ~ " ...," '3 
h -.: '" Eo< 

-~~-- - ..-­
}"-('(lr8 Fl. &]./1. In. In. In. In. In. In. In.

Bozeman,1\lon1. ___ -j 41, ~65 Cubical, 3 feeL n.o 2.00 4. 37 4.37 3.97 4. 03 3.13 21.87 
on endl sille.

Havre, Mout. ______ , Circular..____ •2,505 28.3 3.59 0.10 6.70 8.18 6.90 4.17 35. 73 _____do_..___ •__l\loc~lSin, l\lQutM___ 12 -1,228 2&.3 3. U3 5.10 5.88 i.15 7.21 4. 47 33.74
Archer, Wyo. ___ ••• ___ .do.____ •__ .H 6,012 • 28.3 3.68 5.68 7.16 7.70 6.99 5.26 30.47 
~herldallt ""4yo_____ ._.___.·1 a,700 _._..do__ 28. :l 2. H7 5.03 6.60 8.39 7.82 4.81 35.52
Fort Collins, ('010 __ 3S 5)000 Cuhicnl, 3 feet 9.0 4.29 4.92 5.61 5.78 5.33 4.38 30.31 

on ~ach side . 
13 21>.3 and 50.3 '•. 80 0.5-1 7.91 0.16 7.93 6.31 42. 74.AkrolJ, (,olo~ __._. __ ·1, 650, C irclIlur _______ 

Garden City, Kuns. 13 2, sanl _____ do_________ 2S. 3 and .10. :{ 6. :13 8.46 0.88 0. 95 9.69 7.41 5J.722.000;_____<10_________Huys, Kaus .. __ ._._ 1·1 28. a and 50. 3 5.78 6.72 8.22 9.90 U.22 6.93 46.77
North Platte, Nl'ur. 12 28. 3 and 50. 3 8.11 0.17 8. 06 6.05 43.38
Ardmore, S.]),tit... 8 ~: ~~~l:::=:~g::::::::: 28.3 ?3.635?\ ~. ~~ 6.611 8. 36 i.74 5.87 37.64.J••lo 
Williston, N. Dnk'_1 S I, S75i __ ... ,.. do_________ 50.3 ~. 3! 5.52 6.55 7.07 6. OJ 3.73 33.19
Dickinson, N . .oak. 1-1 2, &J31 _____dO_________ 5.0J 6.13 7.11 4.27 32. 67~8. 3 and 50. 3 3.70 6.·10 
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The average monthly and annual wind movement in miles per 
hour at 24 localities in the basins of the Missouri and Arkansas 
Rivers is given in Table 2. 

TABLE 2.-Average monthly and annual1vind movement in m.iles per hour, at S4­
localities of the Missouri and Arkansas River Basins 

A "crage wind movcmont, in mlles per hour in­
Len~th 

Locality of 

record 
 Jan. 'Feh. Mar. Apr. May June July Aug. ReT,lt. ~ct.l:v, Dcc. ;,~~ 

.- -....- - ----_._-------­
l·fun, 

LM AnimEL.t:;, Colo~_ ..... ~ Ii 7. L P.O 8.7 10.7 9.9 8,8 7.2 7.2 7.6 7.3 6. I 6.4 7.9 
Puebio, ('010••••••.. a4 7.0 i.a 8.2 8.5 8.0 7.2 6.7 6 'I U.2 6.2 6.a 6.5 7.0 
Donver, r'olo.... __ ,~~_ 49 7.0 7.6 8.2 8.4 7.7 7. a 6.9 6.6 6.7 i.O 7.2 7.3 7.4 
Cheyenno,Wyo..... lit 13. f> 13.0 12.9 12. 4 1i.J 10.0 0.0 8.4 U.4 10.4 11. f> 12. 5 11.2 
],nnc!er, Wyo ........ : ~'9 3.11 :~. 7 Ii. 0 Ii. a 5.3 4.9 4. Ii ... 3 4. :l :1.7 3.8 3. a 4.3 
Sheridnn, ".yo......._ 13 5.4 Ii. ;; 0.7 Son 8.1 6.3' 5.5 .1.1 .1. I 5.6 5.0 5.2 5.9 
[Jell'nn, :r\lont_.~~_ •• ~ 31 6.9 6.8 7.8 0.5 8.2 8.0 7.6 7.3 7.4 7.2 7.1 6.9 7.5 
YellowsLone l'nrk,

Wyo_. _____• __._ •••• ]9 n.2 8.2 8.7 8.1 8.0 7.4 6. Ii 6.3 7.4 7.4 8.0 8.0 7.8 
nnne, Mont.......... 33 9.7 11.0 U.5 II. 0 9. G 8.7 7. "; 8.2 11.5 10.3 9.0

;19 7. " 8. " \\'illiHOl!, N. Dnk..... 7~fi 7.0 9.0 9.0 10.:1 11.0 7.8 7.5 8.0 8.1 7.4 8.3
13ismnrck, N. Dak. ___ 4:1 8.8 9. a 10.5 12.0 1l.1 10.3 0.0 8.8 11.7 9.8 9.2 8.6 9.87. " 
Pierre. S. Dnk......___ 27 9.0 10.6 12.1 II. 0 9.8 9.1 8.8 U.O 8.a 8.2 7.7 9.3
.Hapict Ci'.r, S. DBk ___ :~1 'i.8. " 7 7.7 8.9 11.5 I 8.8 8.3 --... 7.2 0.2 8.a 7.9 7.7 8.2
Huron, S. Dllk..______ :19 ll. :1 12. 3 11.2 10.1 10.0 11.4 11.5 10.9 10.5 lL4II. " 13.6112. " Ynnkton, S. Dnk...._. 19 8.0 8.8 0.4 10.5 0.;; 7.8 6.6 fl.7 7.4 8.0 8.0 8.2 8.2
North Plnl:te. Nt·hr __.. 46 8.:1 8.8 10. :I 11.6 10.8 9.6 8.7 8.:1 8.8 9.0 8.3 7.9 9.2 
Vnlentine, Ncbr.... ___ :12 11.0 0.8 11.4 Iq_I- 11.6 11.0 10.0 0.3 10. a 10. :. 9.9 0.6 10.5
Omaha, Nebr.. _____._ 48 n.1 9. fl 10.0 9.2 7.n 7.0 6.8 i.7 8.4 8.8 8.7 8.610. " Liut.oln, Nchr......... 26 10.9 12. 7 13.2 10.1 9.0 8.7 9.8 10.7 10.5 10.1 10.7
COlicordia. KlIus_ ..___ a7 8.8 9.2 10.6 11.. 5 10.0 9.1 8.2 7.8 8.7 8.9 8.6 8.5 9.2 
Dodge City, Knns_.. _ 48 I!.Ii 12.3 14.1 1.1.1 14.6 13.7 11.7 12. 7 12. 6 11.6 11.7 12. 8 

II. " ll. " 

12. " Join, Kalls __.......___ Ji 9.8 10.5 11.1 10.8 9.4 8.0 7.1 7.1 7.7 8.4 9.2 0.1 9.0
Topeka, Kans.._______ 24 10.0 10.5 11.5 11.5 10.5 RO 8.0 7.8 6 9.6 9.4 9.78.71 9.'Wichlta, Ksn5________ 11 12.1 13.0 Iii. 1 14.7 13.0 11.8 10.8 10.3 11.8 12. 2 12.11 1l.7 12. 4 

WATER SUPPLY 

That part of the Continental Divide which forms the western 
boundary of the Ivlissouri and Arkansas River Basins extends from 
Canada soutuward 11 distance of 1,100 miles. The elevated peaks 
lind table-lands of this range form a catchment area for winter snow 
which ill molting Cl'ca,tes a number of streams that discharge intot.he 
Missouri and Arkansas Rivers, being further supplemented by spring 
and summer mins. The discharges of these snow-fed watercourses 
fluctuate widely, as may be noted from the mean monthly flow of 
foul' typical streams given in Figure 6. These hydrographs show 
great differences between the quantity of water available for irrigation 
during the first and last stages of the crop-growing season, and 
emphasize the necessity of storing a part of the flood flow for later 
use. The 1920 census (52) reports 1,220 reservoirs with a combined 
capacit.y of 4,860,616 acre-feet on the watershed of the Missouri 
River and its tributaries, and 367 reservoirs of 1,155,259 acre-feet 
capacity em the watershed of the Arkansas River and its tributaries. 
It is apparent that considerable work has been done in the conserva­
tion of water in these basins, but much must still be done before the 
total available rtm-off is effectively controlled. 

Much of the water carried.in artificial channels in earth is absorbed 
by porous material along the route. While the water so absorbed 
fails to reach the place of intended use, often much is recoverable 
for other localities and other enterprises. This so-called waste water 

http:carried.in
http:intot.he
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augments the return flow of rivers and replenishes underground 
water supplieR. 

In the summer of 11)03 the writer and his assistants made It series 
of measurements to determine the return flow to that portion of Bit­
terroot River which flows through ARKANSAS RIVER, COLO. 
the Bit.terroot Valley, Mont. The I ==-:J 
loss by absorption and the gain log - - - - • I • - ~ 
by return flow iu 48 miles of river ~I NORTH PLAIE RIVER, WYO. ~ 

~~~~~~l ]~'~t:~:ensh!~e in1~ig~~~ ~~ _ .1. ___ ' 
7 (21). YELLOWSTONE RIVER, MONT. 

The results of a wi" of mensu'e- ~ ~'~I I 
ments (39) mado in 1919 end !~: I 
~:!:;s:~r~~~::!i:;:E~~~~ i&.Mul tII. ·M~N~ • 
distance of 140 miles, aTe shown, ~\I00 
with previous measurements, in ~ I~0 

Figure 8. eo 
Rating stations maintained on ~0 

0 
the Cache la Poudre River in 500 

Colorado, its tributaries, and the r -.­
canals diverting from it, provided i -. . .--_ .00::: •
continuous records for 1916 and JAII.F£B.MAR.APR. ...AYJUIlEJULYAUG.SE1T,OCT,MIl¥,OEC. 

1917, from w.hich. the seepage re- FIG. 6.-Mcnn monthly flow of four typical 
turns shown In FIgure 9 were de- stre,:uns of ,he l\Iissouri aud Arkllllsns Hh'cr 
termined (25). BllSlllS 

Little underground water has been used in the territory considered. 
Throughout most of it sw'i"ace water is still available and conveyance 
by gravity canals is cheaper than pWllping from unde1'grouud sources. 
However, as slirface waters become scarcer and more valuable and 

1000 t--j--t--t--t--t--t--j--t--t--+---:= 

1500f-l~~"'-I_-I_-I_-I_~I__......I__-I__-I_-+--+--+---i 

FlO. 7.-Loss by absorption and gllin by return flow in 48-mile seclion of Bitterroot River, Mont. 

more water accumulates and rises nearer the surface in underground 
depressionsJ it may often be found cheaper to sink wells and install 
pumps than. to build long lines of gravity canals over Tough and 
uneven eOUIl try. 
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IRRIGATION PRACTICE 

III detenuining the quantity o[ water neec1pd [or fiJ'ablc hwlls yC't 
to be reclaimed, GonsJd(.'l'I1tioIl should ho given to the irrigation 
m(.'thocis now followed, and more purtit:luurly to the improvement 
of methods which h!1vC resultecl in a more economical use of water. 

With tho ('oming of white settlC'rs to this section, domestie stoek 
superseded the bufl'alo, and it wus lar'gdy to provide fonlge during SUlll ­

mer dl"Oughts IlIlcl winter storms tlllltirrigation 'was adopted. There 
were to be had [or tbfl taking ('ompm'nti\Tely smooth, level tntCts 

1000 	 II : I 11 I 
! I I ! 

I.iT I -­900 

I : i i i I L-... ­
~I I .10 

~ ,\'O/' 
I
j

BOO 

-, 
I 	

<>-~~T I .~~ ;0/ I! t. '-~-~<!>\<'o/'
I 
0 )~ I 7 

700 I ~ ! • 
~~ 

} j 
'b I ~ f ~ 	 t_ ----­

~-<::-<:: 	 ~ ., I .... ~ -f--r-,11,/ \,?>\'?>' ~,> I~600 ",-<. 	 ­
":l ! ~ ~~ ,-"v II ~Ks\'.!> I ..--- ---~ 
\, -t~~-:.o-.. ,---

d tl; 't 	 ,/ I /7" Lo'O.·· iq,so0 	 ' '01 ' .'j t--!;-te... 	 ! I 90'0;'.. • R-L / 1/ -n---;;);'!.. 9 J 
I ~-§I/

~40 ~~ 1 
/1--il~'91">· , ~ 1

01--' 
.~ 

..--:; Vi /' \. ~~~)i- • ~,' ~-
'<l f-----f-~t ! :;;,-'.... ;01,0 I 

Ci~7v /!.;V1\'3oo II;J 300 '" I ~. .,,: i <:-.2::: -1+ '~3-'94 I 
'='"0 .~.;..qVT ' 

I 
-I/r rr I L."" i.!-~'20Ol--~ 	

~ 

(0 

~ ",Z ~'"""I [ I I §~-~-7!I 
<? ~; 	 I ~ 1 III.k?'I~-	 t 

10 	 ~ ~O~ ~ ~ Hi I i! l ~ 
j 	 {IlA' i i 	 i ! I T 

o 	 20 GO 80 100 120 140 
Mil es 

FIG. S.--Hrlnrn (10\1' to thr :;Olllh l'btt.e Rln'r ror till' mriolls perio,ls or YI'!lr< rrom Ij,r~) to 1020 
in tho sm;,Uml hctwccn KCrsl'lY ;uHI JUh~stJlir~, C(;}o. 

bordering strcmns Oil whi('h nntiv(' gmRscs grow. \Vith n1C'flgor 
equipment the sottlel's dug ditches frOIll IloHr-by streams find dis­
tl'ibu{,ed the waterovC'[' the meadows. This pl'Ilctice, simpl<' Hod 
crude though it was, served to c1cmonsh·,l.te the YHllle o[ irrigation. 
The irrigatlon of lufnlfn, ('creals, find root crops followed, but owing 
to the existene(~ of extcnsin:: gl'llzing firCIlS Hnd conditions favoring 
the raising of ('uttiC', sheep, und ho['s(,::,;, th£' irrigntion of forugc crops 
hilS occupied find continues to OC(,lIp,\r it pl'OllIincnt place in the figri­
culture of this tcrritory. The 5n11111 ditehC's of the pioneC'I's were 
poorly ('onstrueted and rn ueh of the Wllt;Ol' tflken from the strenms '\'HS 
lost in t['llllSit. \YiId flooding WitS IUSU the eommoll praetic(\ llnd 
mueh of the water applied to 1ields !:,fl':"vcd no useful purpose. 

http:c1cmonsh�,l.te
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Such ditehes diu not long slltisfy the needs of the fast-increasing 
Inmlbel"s o[ new seUlers. The luter eomers wished to occupy the 
fcrtik lwneh l!Ulds which lay somewhat ftboye the river bott.oms, 
but ditcht's that would convey 'wuter to higher lands would have to 
be so long and costly as to be entirely beyond the fillancial means of 
individuals. This hnndif'ap was partly overcome by the enlarge­
ment and, extells'ion of existing ditches through the joint efforts of 
severnl lilndowllers, or· by the formiltion of cooperati\"e companies 
of farmers. 

Under these orgnnizations the cost of the we,ter system is appor­
tioned either on an i1cr(' basis or according to ownership of shares of 
stock "which lllltyor may not be attached to the land, and each 
landowner or stockholder contributes his share in labor or money or 
both. In rctUl'Il for this outlay he is entitled to receive his share of 
the flow of tl:e ditch. The ilTigation systems of cooperative compa­
nit's wcre more carefully located und better built than the individually 
oWll(,d ditches of the pioneers, nnd almost withou'l; exception i)oth 
classes proyed highly profitable investments. It was largely this 
economic success which led promoters ,,0 believe that large profits 
('otIld he nutde by building camtls to irrigate cheaply acquired lands, 
selling Wittr[" rights, and colleeting 
water n'lltnls from the pUTchasers. 
1lauy In.nd imd wat.er companies 2001------....------;were formed betweenlSSO aud1900. 

Tho systrJ)Js werc citrefully plnnned 

and built; but, withafcwexceptions, ~ 

they were uuprofitn.bleinn~stlnents, " 

chidlv b('(·n.nse Uttle attention had j 100 


bet'n "[wid to 1;1\e flu'mer's part:in "~ 

ilTigfltion. Ine;..-perleuced settINs r................................., 

with in..Hlill('jent meallS were per­
luitt.ecL to locat.c auel build ffU'm 0 JAfl.fE8.MAItIlPItMAYJU,UUIY AU~SlFIDCT. Nov.,Qft. 


ditehes llnd strurtul"(,s, prepare laud FIG. 9.-Sc~pnJ:e return tc. the Cache 111 Poudre 

fOr irrigntioll anci adopt WilyS and ~J;'tiiJl7'lcun monthly flow for the years 1916 


l11ea11:-; of w('tting the suriflce, with 

little adriC'c or assistancc. Thcresulting failUTes deprived companies 

of the /"(wellue upon which the success of their enterprises depended 

unci lrd to bnnkrupt.cy. 


}'hny eomme1'rial enterprises were finally taken over by the 
farmCfs who owned land under them. Conditions soon began to 
imp["oYc nnd a greater interest was manifested in the revenue­
producing possibilities of irrigated farms. During recent years 
trans.rnission ]m;ses in rhannels have been reduced by the use of 
11uI1les, pipes, and concrete ditch lining, more efficient systems of 
WiLke menStlTCmcllt und delivery have been adopted, more care and 
skill eXNeisccl in the preparation of land and the application of water, 
and Cllnnlll1anagcrs and water users huye uequil'ed a truer conception 
of the impol"tunce of the right methods of irrigation. 

However, much remains to be done to lessen the waste of water. 
A lnr~e slwing can he effected by proyiding impervious channels and 
conduits for its conveyance and in many cases these will beeconom­
ieiJly worth while. Farm irrigation pracGee might be much improved, 
but obviously the ('ost of irrigation must be kept within economical 
limits. In ('sll!llflting the benefits of aU changes of tillS character, 

http:bnnkrupt.cy
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there should be a careful consideration of cost as compared with the 
ad\?llntagcs to be gained. 

CROPS GROWN UNDER IRRIGATION 

About 5,000,000 acres in the Missouri and Arkansas River Basins 
are irrigated. Stock raising is still the principal agricultural pursuit. 
of the irriglltors, especially in Montana, \Vyoming, and Colorado, 
und the leading ('rops nre ulflllfn, llll/Give; grasses, clover, timothy, 
!lnd other stoek feeds. The c('reuls nre next in importllllce. 'Yhent, 
OlltS, !lnd bllrley nrc the most eommon, but the totnl irrigllted Ilrea 
011 which eel'cllls arc grown is much less thlln thllt occupied by fomge 
crops, thcl'iLtio being Ilbou t 1 to 3. The Ilcrcllge in vegetllbles is 
reitltively small, being confined mltinly to potatoes. The clirnnte is 
notwell adapted to ol"Chnrd fruits othCl' than the hardler vnrieties of 
apples nnd cherries, except in a few of the lower and warmer vaUeys, 
where there are smnll acrenges of pellches, penI'S, and grapes. Small 
fruits, on the other hllnd, are successfully grown throughout the 
basiu. Sugar-beet growing is an important industry in localities of 
relatively low altitude Ilnd long growing senson. Nearly 200,000 
acres of sugllr beets grown for sugar were irrigated in 1919. 

'Yith the ('xeeptioll of a few spedal crops like sugar beets, canning 
vegetnbles, ttnd fruit, the returns from such fnrming IlS is practiced is 
not high. An avel'llge gross return of about $32 per Ilcre of cropped 
aI"elL is Ilbout 1111 that can be depended upon under conditions existing 
during the Pllst decade. The more general adoption of scientific 
systems of crop rotlltion, better preparation of soil surfaces to receive 
wlLter, Ilnd It more skillful application of water to crops coupled with 
other better furming methods will incrense present revenues from 
irrigated farms, providing other factors remain as they are. It is 
not to bj) cxpected, however, that any improvements in farming 
methods which can be brought about economically, will grelltly 
increase the pl~esent revenue, Ilnd the east of irrigation water should 
be kept nt n. reasonably low .figure. So too, the cost of farm ditches, 
structures, nnd llwd preparation to facilitate the distribution and 
use of water should 1I0t puss economic limits. 

RELATION OF WATER APPLIED TO CROP YIELD 

The rclationship between the quantity of water applied to crops, 
alld t'1'OP yields, usually is determined by selecting a tract of land 
hllvillg uniform soil and subsoil and 011 which crops cun be grown 
without deriving nny pnrt of their water supply from seepage or a 
high watcr table. The t1'll...t may be divided into a number of parts 
Ilnd c!teh PUTt deyoted to a purticular crop. These parts may be 
subdi\?ided into plots, the number in each preferably being large 
enough for duplicat.es, whieh may hllve the same treatment, each 
being some readily computed fraction of all acre~ The surface of 
each plot is prepurcd in sueh a way that it clln readily be irrigated 
with a measured quantity of water. 

The purpose of growing crops in such plots is to provide conditions 
approximately uniform exeept as represented by the water supply. 
In the USllfll pl'oeedure one 01' two plots receive no water other than 
the nutural supply from soil moisture and rain. The remaining plots 
or sets of plots receive, in addition to the natural supply, variable 
qUllntities of wuter urtificiully applied. 

j 
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It is possible to secure nearly unifonn rainfall, temperature, and 
sunshine, as well as cultural methods, but the spread of disease, the 
attacks of insects, and the destructive effects of hail and wind rarely 
affect alike all the plots of a series. Accordingly the results obtained 
in tho fonn of crop products may depend at times on factors other 
than the quantity of water applied. 

The yield depends also on the time of irrirration. \Vhcn a smali 
quantity is applie(t in one irrigation, the usual practice is to time its 
flppli(~lLtion to meet the greatest need of the crop for water. The usc 
of llLrger qmmtitics of Witter clLlls for two or more waterulgs. Ordi-

WATER APPLIED CROP YIELD~ ~ Jl 
<-

... !! 
5l;.~ Eo"' Inches in Depth on Land Tons per Acre 

:<: ~ ~ ~ 4403530252015 10 5 I 2 3 4 5 6 7 8 

:~RIGATIOI'L._


0 I RAlNfALL .•. _CJ ~
ALFALFA 
I I I- Grown in the Gallaffn -


Valley, Montana in
3 I 
 1903, cooperativelyI

4 i by Bu. Pub. Road$ and 
*I the Mont. Exp.S/a.

5 I Sol/,-Ferfile silt loam.


I

7 I 


* 
I


8 I 

1 


Grewn 01 Newca3fJe.~0 I 
 W. Bu. Pub. Road$ and ~ 
yarning. Sol/,Glay .--Z I 


alluvia/with some sand. 

*
Grown near Hays.fG0 2­
in 1904. cooperafi~~


I I Wc Bu.Pub.Rooth and tfie 
 I 


I ansas &po Sta.I I 
 SoiL-A d_p loam.I 


0 I 
 #= Grownaf Lethbridge. -~ I 5 Alberla in 1923 6)1 

I Ihe Dept. of Agrl. of

2. 3 the DomInion.
I 
 Soi1.-Medium lJandy 3 2 


clay loam.I

4 I 


I 

FlO. 1O.-Relationshlp between the quantity of water applied and the crop yield of alfalfa at 


,"Ildous pillces hct.ween11lO3 and 1924 


Ilarily the number of waterings is lIIore or less proportional to the total 
quantity used. 

Wlwn plllnts receive too little irrigation water for their mainte­
nance tlwy usually draw on any reserve moisture that Dlay remain 
in the soil from winter :,ainfall or previous irrigations. In such cases 
tbe supply of moistUl e in the soil is less at harvest time than it is at 
seed time. On the ether hand, when plants are heavily irrigated 
part of the surplus may be stored in the soil. 

The results shown graphically in Figures 10 to 18 have been 
selected from the data given in Tables 9 to 31 and include alfalfa, 
wheat, oats, barley, sugar beets, potatoes, Kafir corn, and a group 
of miscellaneous crops. 
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~ WATER APPLIED CROP YIELD~ ~ ..Qc..-.!Z
S'c;.~ E Q., Inches In Depth on Land Tons per Acre 

1; ;g ~:e flo 35 30 25 20 IS to 5 t 2 3 4 5 6 7

ALFALFAIRRIGATION......_/ ­

0 I RAINFALL••••••.••= I- Grown 01 Rona/one. AlIa. ~ 

I I I-i= in 1920 by Ihe Rec/amalion 


Service of Conada. 
 ~ I

2 I I- !II";=: Soi/,-Fine sandy loam. ~~ 

3 t Subsoil.-Sandy loam. 


Plols range in size (rom I I

4 I 
 (rae lion ofan acre /0 !
5 I more Ihan one acre. 


I
6 I 

I 


0 I Ie • 
I 

, 
I •I-~ •

3 , GrolVn 01 Rona/one, Alta -I 
 in /92/ under condilions4 

simi/or 10 Ihose in 1920 


5 I as sla/ed above. 

6 , 

I I

8 I 


I I I 


0 I II
~ 
I I I-~ Grown a/Brooks, Alia., 

2 I i_!II =in 1920 by IheReclamafion 


Service of Canada.
3 I 
 Soil.-Unirorm fine sandy 

4 I loam underlaid hy very 

I I 


fine sand and silf. 
 I I
5 I 

I
6 I 
 " I
f 

0 3 c ~ 

I 3 lie 
 ~ 
2 3 =Grown of Brooks. Alia.. '- III
~ 

. - in /92/. under condilions ­ _m3 3 
 similar 10 Ihose in 1920 

4 3 as slaled above: 

5 3 

6 3 


I I 


0 I e 

I I II
•C

••I- Grown 01 Ronalone, Arlo ..
2 I 
 I'- in 1918 under conditions 
4 2 similar 10 Ihose of /920 --...


I as slated above. 

9 
5 I -.... 


I 

I 


2- I I ­1+'=3 I .-!a

Grown 01 Ronalane, A Ita..

4 I 
 in 1919 undercondifions 

5 I similar 10 Ihose of 1920 


I 
 as slaled above.6 I 

8 I 

I 
~1--


FIG. H.-Relationship botween the quantity or wIlfer applied nnd tho crop yield oC nUniCa 

at UonnllUlo nnd Brooks, Alberta, between 1915 and 1920 
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WATER REQUIREMENT OF CROPS 

'When "water rcquirelllent" is determined in a laboratory it 
indicates the ratio of the weight of water transpired during the period 
of growth of any plnnt tD the weight of dried crop produced. The 
ratio giV(,Jl ill Table 3 (4) for each crop listed indicates the wide diver­
sity in water requirement under laboratory conditions. 

.. l! .... WATER APPLIED CROP YIELD~ ~,-!,!
E~l E I;) '" Inches in Depth on Land Bushels per Acre 

~ ~ 1 ~ f\o35302520 1510 5 	 to 20 30 40 50 

IRRIGATION......~ WHEAT0 I RAINfALL ..••.•c::J Grown in Ihe Gallalin Valley, 2 I I- Mon/ana.in 1903cooperalively 
3 I 	 by Bu. Pub. Roaa. and Ihe 


Man/ana uperimen/ Siolion. 

Soil,-Heavy sill loam.


5 
5 

I 
I ,LL 


b I 


Grown near Cheyenne, Wyo.
0 3 in 1914 ('ooperalively byeureau 

I Pub.Roads anrj the Siole ofWyo.3 I *= 
p-

I Soil-Chiefly sand loam. 
Grown near Newcastle,Wyo.0 5 	 ~ 
in 1909 cooperatively by eu. 	 • 

2 I I 	 AlbRood. and the Stale of Wyo. ­Soi/.~AI/uvia/ clay with some
3 I 
sand. 

0 I ,.~ \ Grown 01 Vauxhall. A IberIa in
I I ~ 1921 hy the Reclamafion Servic ­
2 I = of Canada in cooperafion 


-~ wilh Ihe Canada Land and
3 I 
Irrigafion Co. 

4 4 

0 I 	 ..c 
I I _c 	 ~ ­2 I .--.= Grown at Brooks. Alber/a in 

3 I 1919 by Ihe Reclamafion 


Service or Canada.
4 I Soil,-Ane sandy loam. 

S I 

6 I 


FIG. 12.-Rciatianship between the quantity of watcr applied and the crop yicld ofw-heat at various 
piac't's bctwel'n 1003 and .1921 

TABLE 3.-1I'ater reqllircment of crops based U1Jon the means of different varictie8 

Ratio Untio Ratio 
1 ta- 1 to- J lo-

AlfalflL ________ _ BuckwheaL_____ _ Sugar beeis______ _ 3771,06S 	 57S
Barley__________ _ Corn ____________ _Callada field pell __ SOO 	 539 369 

Spring rye_______ _ 724 Wbeat__________ _ 507 Sorghum__ "_____ _ 306Millet___________ _Sweet clover_____ _ 709 Potatoes________ _ 44S 275 
Onts ________ --- __ Rape___________ _614 	 441 
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III this report the term "wA,ter requirement" applies to field con­
ditions Ilnd Illeans thnt qunntity of water, expressed in acre-feet per 
IHTl', which will produce the most satisfactory yield. The use of 
wllter in('ludes not only transpiratjon from plants but evaporation 
from soils, 11 fairly uniform distribution, and, in porous soils, some 
deep percolatjon loss. In other words, witter requirement of crops as 

r-~---r---------,-------------hT-----------~~ .~ ~ ., WATER APPUED CROP YIELD 
~~~ ~~-~----,~~~--~----------------~--~----~----~§ o.~ §0:: InoM. in Doplh on Land Bushel .. p ...Ac... 
<: .l: ~ ~ i30 2S 20 15 10 5 OATS 20 40 60 eo 100 12 

IRRIGATION._~ G L'- I ,*INfAl.l._.c::J • rown 01 ara"!,e. Wyo. •• 

I' In :903 cooperoltllely b'y "" ... 


-- Bu. Puh.Roads and /h. ·Wyo. - ~ 

- I Exp.Sla. "'~~ 
_ I Soil.-:Sandy loam. 


- I 


F= Grown near Nt:wca311i.~0 3 in 1913 cooperatillely by Bu. 

S I PubRoadsand lhe Slale ofWyo. .~
~ 

Soil.-Allullialclay wllh_ '" .1--­6 I 
sand. 

0 I 1= .. 

I I 1-i= 


Grown aI Ronalane. Alber/a 2 I in 1!J20by lhe Reclama/ion

3 I Service of" CDnti<fa and /he 

4 I 
 Canada Landand Irr. Co. 


Soi/'- Fine $andy loam.

S I 

6 I 


0 I Grown 01 Vauxhall, Aberla _~ 
I-e:: in 1921 by lhe ReclamallonI I Service of Canada andthe 


2 I f= Canada Landdnd Irr.Co.
•~ Plolsiacre. ,3 2 
Soif;-More uniform Ihan 

4 3 aI.Roaalane. 

0 I c • 
I I I-=: 
2 I I. I::: Grown al Brooles. Alber/a 


in 1918 by lhe Reclamafion
3 I Service of" Canada. 

4 I Soil.-Rne .sandy loam. 


S I 

6 I 


FIG. 13,-R~llItionship betwp~n the quantity or water applied and the crop yield or oats as deter­
mined lit "arious places between 1003 and 1921 

here used, is that quantity of water which, when skillfully applied to 
plots and fields, will produce the most profitable crops. The largest 
yields may not be the most profitable. Some crops respond to an 
Lncrease in the number of applications and also in the seasonal quan­
tity of wllter, but the resulting increase in yield may .be .~ore than 
offset by the value of the extra water, the cost of applymg It, and the 
damllge to soil from overirrigation. 



mkIGA'fION IrEQUIREIDlN'l'S OF ARiD A...~D SEMiARID LANDS 23 
EXPERIMENTS WITH •.\LFALFA 

During the yeurs 1913 to 1915 inclusi\Oe, the quantity of water 
applied to each of 62 tracts of alfalfa in Yellowstone County, j\lont., 
was accurately determined by the Bureau of Public Roads acting in 
cooperation with the ~lontana Agricultural E~:periment Station. 
The tracts (Table 9) ranged in size from 1.45 to 35.1 acres and aver­
aged 6.71 acres. The rainfall during the growing season was 0.67 
foot in 1913, 0.82 foot in 1914, and 1.23 feet in 1915. Because of the 
influence of factors other than the quantity of water applied, no well­
defined relationship can be established between the quantity of water 
applied and the yield. It is worthy of note, howeyer, as indicatiye 

l j , WATER APPUED CROP YIELDJI .... !! 
e~~ EolO ~inDept~~~ Bushels p'" AcreBARLEY~~ ~ ..!! 3OZS2015105 70 60 9CG"own 01 Cheyenne. Wyo. 10 20 30 40 50 60 

IRRIGATlON.__ .-- inl910cooperalively by Bu.
0 3 -RAINfALL••••_= '-- AJARoodsand the Stale of' 

3 2 Wyamin%;


Soi/,-C ierly sandy loam -~ 
0 I c::: Grown al Vauxhall.Alberia I 

I I 
 • c::: in /921 by lhe Reclamalion 

2 I 
 Service orCanada,and lhe ."".~•Canada Land and Irr. Co.
3 I Soi/'-More uniform than 

4 4 01 Ronalane. 


0 I c .~ 

• r::: Grown al Ronalane,Alberla 
in1918bylhe Reclamation 

I I 

2 I .- r::: Service ofCanada and 

3 I Ihe Canada Land dnd 


1rv'Ij.alion Co. 
4 2 Soi •- Fine sandy loam. 

S I 


0 3 c • 
I 3 I.e .~ 
2 3 .. .e Grown al BroOKS. Alberla 

3 3 in 1918 by Ihe Reclamalion ~.~ 


Service or Canada. 

4 3 So/I.-fine sandy/oam. 


"'6
S 3 

•
3 . 

FIG. H.-Relationship between the quantity oC water applied and the crop yield oC barley as de­
termined at various phu."es between 1910 and 1921 

of a close approach to economical use that the 13 experiments pro­
ducing the highest yields of 5 tons or more per acre used an average 
of 2.48 acre-feet of water per acre, including rainfall. 

The use of water in irrigation in northern Colorado was investigated 
in 1916 and 1917 by the Bureau of Public Roads in cooperation with 
the Colorado Agricultural Experiment Station. Part of the investi­
gation sought to determine the customary practices of the individual 
farmers in watering their crops, unaffected by any experimental con­
siderations, and included detennination of the quantity of water 
applied Rnd the yield on each of 74 tracts of alfalfa, averaging 22.27 
acres in extent. The rainfall from April 1 to September 30 was 
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neady nonnuJ andavemgecl 0.72 foot for tho two !';eaSoml. Tho soil 
ill Lids loen.lit.Y" it; well drilined 11l1turally anel tho preyn.iling type is n. 
light SIUlt!y loall1. O[ these 74 truets (Titble 20), (j yielded from 4 to 
(j tOllS pel" aCTe with ILIl t1vernge usc of water of 3.23 11ere-[eet per acre 
including millfllll, find 23 tracts yielded froIn 3 to 4 tons per acre 
with IUl avcrnge llse of water of 2.79 ILcre-feet per acre. 

In the plot experiments with alfalfa in southem Albertt1 the greatest 
setU:loJlnl yield in a four-yeat· pOl·iod at ROIlltlane was 4.04 tOilS which 
Wl1S obtained with the usc of 1.94 HCTo-fect per acro of wlLter, induding 

.. WATER APPLIED CROP YIELD~ ~ ~"-~ 11'<> ~ Eo"> Inches in Depth en Land 	 Tons POl' Acre 
~OJ ..;"t ~ ~ 	 SUGAR BEETS 

140 35 30 25 20 15 10 5 	 4 8 12 16
Grown 01 Rocky Ford. Colo. in 


2 6 1905 cooperalively hy Bu.fVb.Rds. 

I and lhe American Beel Sugar c".
3 3 

011 plols f 10 I acre each. I4 3 Soil, -Mixlure of clay and sill.I 

I I Grown 01 Loveland. Colo. in 1905 
2 I 1_ • .. ..LL cooperalively hy Bu. Pub. Roads II I 

and Ihe Greal WeslernSugarC I I I I3 I in p/olsf 10 I acre each.I I 	 I4 I 	 Soil, - Clay and sill.I I I 	 I I I 
IRRIGATION••• _

I I 	 = •RAINFALL•••••1f 
2 I 	 = Grown 01 Brooks, Alberla in 1920 


_ by Ihe Reclamolion Service I
3 I 
of Canada. I I4 I Soil,-Rne sandy.loam. 

I I I 	 I IS I 
I 	 I 

0 I rj, Grown 01 Ranalane,Alherla in 
1915 by the Rec/amaHan Service I 
ofCanada and the Canada I 

I I 
2 I Land and Irrtgalion Co. 

3 I Soil.-Ftne sandy loam. 


I I I 


F Grown 01 Hays, KansasinlS040 2 cooperalively by Bu. Pub. Raads 
and Ihe Kan. Agri. Exp.Sla.
Soi!, -Sandy laam. 

Grown near Newcaslle, Wyo. in 

I 2 

0 I # 1909 cooperalive'!" hyBureau 

I I Pub-Roods and lhe lale of~yo. 


I Sail,-Alluvia/c/ay wilh sand.. 
FlG. 15.-Relfltiunship brtwct'll the qunntity or wllter npplied lind the crop yield or sugar beets 

us doterruincd nt vnrious places bet.ween 100-4 and 1020 

rainfall. The greatest yield inl1 six-year period at Coaldalewas 5.17 
tons wi~h the use of 1.92 acre-feet per acre including rainfall. 

It will be J10ted from Table 32, which SUInl1l11rizes the large number 
of plot experiments canied on at Brooks, that 11 yield of 7.56 tons 
per aere was obtained with the use of 2 acre-feet of irrigation water 
and 0.61 acre-foot of min, a total of 2.61 acre-feet. 

The conelusion that mny be dmwn from the ayailable data regard­
ing the WItter requirement of alfnlfa is that fL combined seasonal 
water supply of 2 acre-feet per nere made up of irrigation water, 
rninfnll, ILnd soil moisture, will suffice for southern A.1hcrta and the 
more elevated portions of the Missouri River Basin, that 2.5 aere­
feet per acre will suffico for the Yellowstone Valley, 110nt., und other 

2 
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localities having silllilnl' climatic and physit'al conditions, and that 3 
acre-feet per lIere may be economically used on the ifl'igable lands 
bordering the Platte Ilnd A.rknosns RivCl'S. 

EXPEIUl'tIENTS WITH SMALL GRAINS 

The small gntins grown in till' Missouri River Basin in the order 
of their ncrongo arc: Spring and winter wheat, Ollts, bnrley, and rye. 

~ .g l! ., WATER APPLIED CROP YIELD
oQ,,"t -Q, - !o--;-....,..-;:;--;;---;--:-+----===-=,.:,;,===,---+--:::--..:.:.==---J
~ Q.~ ~ Q ~ Inchea inDepih on Lard POTATOE.S Bushels per-Acre 
<: J; ~ I' JO 2S 20 15 10 5 Grown near Garden Cily. Kan:;a~ 100 ZOO 300 

.l-L.- in 1914. cooperallve/y hy 8uNtOU 
0 3 '"r-r- f!Jh.Roads and lhe Kansas Agri. ~ 
I 2 I-=!=;~ Exp. Sla. ~.

T Soil.-Liqhl sill/cam. 

0 4 ~ Grown a/Hays. Kansas in 1904. ~. 
•~ cooperaHve/y hy8u.Pub.RoarM .....
I 2 r=r= and Ihe Kansas Agrl: Exp. Sla. ~ 


I 2 Soil.-Sandy loam. .-1­
0 I i Grown near Newcosll~.Wyoming ~I-

"1"1 in 1909. cooperalively by 8Irew ....1-1-
I I Pub.Road:; ond Ihe Siale ofWyo. ~,..r-

0 4 i¢ Grown near Cheyenne. Wyo. ~~ 
•1jIII..1=! l::::j in 1909 cdoperalive/y hy8ura:u- I AJh.Rooris and Ihe Slale afWyo. ~~~ 

IRRIGATION.•~r'-- .......
0 I RAINf'ALL ..... CJ ~ -.-

I 3 
 I.¢= ~..~ 
2 2 Ii-::=: 
3 3 ''''£!==lGrown 01 !.elhb,.idge. Albeda ...~......... 


I" in 1922 hy Ihe DominIon Depl. I" 
5 I ....~=l ofAgricullure. 1-......... 
5 I ........~:::jSoil.-Medium sandy clay loam'I--~"'''''''''' 
6 I 

5 I 


0 I 

I I 
 ~ Grown a/ Vauxhall. A/berla ~~= 
2 I ~':;=l in 1921 by Ihe Reclomafion 

3 I ••c!::=l Service of Conada and Ihe 


Canada Land and Irr. Co• 
4 I ......j~==lSoil.-More uniform Ihan 01 ~I-!"". 
5 2 ......~==I Ronalone. 

)6 I 

FIG. 1O.-Rclationship bct\\'e~n thu quantity of water applied nnd lhe crop yield of potatoes nt 
various piul'es bctwCIlD lOtH and. 1922 

The W/ltm' reCl 1I11'(,1I1e11 ts of these do not differ widely. FilII-sown 
whel1t requires much less irrigution water thun spring-sown. On 
Ilccount of the large acreage in wheat, more experiments have been 
made with this crop thun with any other. The data collected in 
widely sepamtedloculities of this bnsiu and in the Ildjacent Province 
of Albertn han' ('stnblished with some exceptions the following con­
clusiom;: (1) When ollly 6 to 10 u('1'<,-illc·hes of watel' al'c available 
regardless of tho SOlll'ce from whieh it is deriyed, whether ditch 
supplies, rain or soil moistul'e, 01' ('ombinations of these, no murket­
flble grnill is produced, the growth being confined to straw alone or 
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stmw and shriveled gmin; (2) it requires from 10 to 14 'ncre-inches 
to produce a crop that will pay expenses; (3) the m08t profitable 
yields under irrigation are produced with a moderate quantity of 
water; and (4) overirrigation at certain stages of growth lessens the 
yield and impairs the quality of the grain. 

The results of plot experiments at Newcastle, Wyo. (Table 18), 
£or1910 to 1913, inclusive, show that little or no gmin was produced 
with the use of less than 6 inches of rainfalL At the experiment station 
near Cheyenne, vVyo., pmctically no crop was produced in 1910 with 
the use of nearly 7 inches of rain and no crop was produced on four 
plots which received over 8 inches of rain in 1912. In 1914 three 
plots which received less than 7 inches produced an average of 1 

<­1;; .~ .. ., WATER APPLIED CROP YIELD 
'E,!;o Eo">-<:1 ... -

Inches in Depth on Land 	 Bushels per'kre::J .!i!'t KAFIR CORN~ ~ ~ 1= 30 25 20 15 10 5 	 10 20 30 040 51Grown near Lawton,Okla. in 1919 -cooperalively by Bu,Pub. Roads 
and Ihe Okla.SlaleBoardorAgri. 

0 4 

I 6 Soil. -Upland clay. 

IRRIGATIO~F0 2 	 Grown 01 Hays, Kansas in /904
RAINfAlL-Cl cooperalively by Bu,Pub.RoadsI I 

and Ihe Kansas Agri. Exp. Sla. 

I I Soil. -Sandy loam. 


I--

2 

' 

2 
H=0 4 	 Grown near Garden Cily, Kan. t-t-

Caoperalively by Bu.Pub.Roads 
and Ihe Kansas Agri. Exp.Sla. 

2 2 	 Soil, - Ugh! sill loam. 

0 I 1+- I 	 Grown near Garden Ci/y,Kansas ~ 

in 1916 cooperatively by Bureau
- I f'tJb.Roadsand Ihe Kansas Agri Exp, ~~ 


- I Sla. Soil.-Lighl sill/oam. 


- I 
I 

FlO. 17,-Relntlonshlp hetween tho quantity or water applied Bnd the crop yield or Kaflr com 
as determined at various places 

bushel per acre. In southern Alberta the evaporation is less, and 
less water is needed. During the dry years, however, the results 
are somewhat similar to those of Wyoming and other States. Thus 
in the dry year of 1918 at Brooks, Alberta, less than 2~ inches of 
rainfall produced 1 bushel per acre, and at Ronalane, Alberta, in 
the same year, about 4 inches of rain produced 2.6 bushels per acre. 
The Bureau of Plant Industry has conducted experiments for years 
to determine the possibilities 'and best methods of crop production 
in the Great Plains. Part of these studies have dealt with precipi­
tation and soil water and their relation to crop yield. Table 4 gives 
0. few of the crop failures and smallest yields of spring wheat and 
the corresponding quantity of water used at a number of localities 
in the Missouri and Arkansas River Basins (11), 
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~ .§ j ., WATER APPUED CROP YIELD 
~"-1; " ....... 
~ ".~ s 0 ~ Inches In Depth on Land 8uehels perAcre 

~ J; ~ t-:: 30 24 18 12 6 COf'n grownal Hays, Kan.sa.s 1-...:1Dr-.:;20,:-=;30;....-40..:;:;-...;50 -rl 
2 IRRlGAT1~ i....l- in 1904 coaperollvely hy .....~~....... 

r 
o RAINfALL_=' ~ Bu.Pub.Roads ond lhe Kon:;as" 
, I Agr/: E~p.S!a. 11-......_ ........_1 
I I Sol/, -Sandy loam. 

Ia::f= Sumac sorghum grown near 
1....:!==!Garden Cily, Kansas in 1916 .. 

_~"~=lcooperalively hy8u.PuiJ.Road..I-....~~ 
~......~=landlheKansasA9ri. Exp.Sla·II-.........1 

o ,L ~ 
I ~ ~ 

, 2 • ~ Field peas grown al "oromie" .....,.¢~Wyo. in 19060/ Ihe Wyoming __ _ 
, 

3 'I' Agri. Exp. 510. po-­

4 ..........:::=:1 
7 

o :=: .. 
I 1-:= -­
2 .~~ Flax grown aIBrooH.s.Alberla __ 

.....~::jin 1919 hy !he Reclamalion 3 .,. Service of Canada. 
4 ~~~¢:=!Soil. -Fine sandy loam. .... 
6 
5 

-~ I 
Tons Der Acre 

Cowpeas grown ne, '- Garden 02 0.4 0.6 0.8 1.0 12 
Cily in 1914 cooperafively hy L,jI.+-I....1­o 3 = 8u.Puh.RoacIs and the Konsas .. 

I 2 • = Agri. Exp.S/a. 1-P~~+rI.jI+-++" 

5 10 15 20 25 30 35 

o I ~I-
I 4 .~ Sunflowers grown ql 
2 2 1-~=*=::jLethb"idge, Alberla in 192J~"".~ 
:3 3 .,.-t::;=lhy !he Dominion Dep!. of ' ........ 

- Agricullure. .. 
4 I ,"'~_~~=lSOil. -Medium sandclay /oam.II-............... 

4 I 

4 I 


FlO. lS.-Relationship between the quantity of water applied and the crop yield of corn, Sumac 
sorghum, field peas, fiax, cowpeas, and sunJIowers, as determined at various places between 19<» 
IlIllII923 
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'rAUL],) 4.-Crop Ja:illtrcs ILncllow 1Jield.~ ()J .~pr'in!l wheal, and COl'rC871onclillrJ qUlWIUy 
uJ waleI' used 

.' .-_.._-------- ­
Wut~r used Yh~d 

Year Locality 

From Precipi- I Tolu! 
 Grnill 8lmw Tolalthe tioU latiOU! 

-- .,,-.~---------- -_..--..'. -,--- ,---------
I lucius Inc/If,. Incite" iJILshel.. Pounds l'ou7Il1. 

lOll Ourd~tl City. Kmls._..____________ · 0. \10 5.35 0.25 O. I) 0 0 
101·1 ;_____ do__________ •______• __•________ i 5. 15 4.12 V. 27 1.5 1.290 1.380 
lULU '__ ._.do_ .._._ ......_. __ • ___ • ________ , 2.·14 2.24 ".rA~ .0 0 0 
lUll' Korth Pintle. Nchr_____ •_____ . ____ , -.OS 1.55 ]'·17 .0 0 0 
11l17: _____ do___._._____ • _____ • __ •. ___.. _.! 3.35 0.35 0.70 4.2 1290 1.5-10 
lUll! Scotts IlIull'. Nobl'. __ , _____________ ~ 3.57 3.85 I 7.42 .5 • 670 700 

3l?)IS i,·-l)·-I-ldOF------I----.--D---I--------------i 31..~_·3 3°,'031 I' HI".'·_\~, 3' S7 ~~o 838~0011 JO , II C ; Olll'c le, S. a L~w~ __ w~ .... ~__ II 2. UtJ 

lU12 .... __ do_......__________ ..______ .._) 2.00 4.31 0.40 .0 1.300 1. aoo 
1010 • lYiIIi~I()l\. N. unk____ •___ • _____ • __ 4 .,., 5,31 I. 7 1.0·10 1.140j ], OU 

~~_C---dO--. _________ -~ ._--_._ - 0_"'-,-_5_.0_9--'.1__ 2._7-,-__ 5-_10.._ ••_-._--_-...__ 5_.-_11-,-__ 38_0-,-__ 

Tlle q nantity of wItter l'oquil'ed to produce a yield of wheat large 
enough to pfLy expenses-say 10 to 14 bushels per aere-vuries from 
9 to 13 !tel'C-inches tw('ording to United States Dopartment of Agri­
cultul'e Bulleti.n ]004 (11). 

In producing hrgel' yields m.orc wuter is required. The proper 
quantity lor mOf;t economical yield depcnds largely 011 the season" 
the quantity of water ::;torec\ in the soil, and other variables. At 
Brooks, Alberta, iu lOIS, the largest yields of barley were grown on 
the plots that received from 1.7 to 2.2 Here-feet of \vater per acre, 
and at Ronalane, Albertn, in the YC!lrs 1918 and 1920 inclusive, 
{!'Om] .83 to 2.86 ILcl'e-fect gave the best results. 

Results of a large n umbel' of plot experiments carried on at Brooks, 
and Itollulane, Alberta, from 1915 to 1921 indicate that fl'Om 1.5 
to 2.5 Hcre-feet pel' ncre \vill provide sufficient moisture for the 
largest yields of oaLs) for that climate and soil. Making ullO\'\Tance 
for the larger waste 01 water in irrigating fields, the above data 
obtained from plot experiments are nonfhmed by field experiments in 
110rLhel'l1 Colorado as reported by Hemphill (25). Of 15 HeMs of 
onts inv('stigatcd, the water applied to the 8. fields which produced 
the luTgest yields, ranging from 61 to 77.8 bllShels per acre, was found 
to [lYel'age 2.67 acre-feet per acre, including rainfall. • 

l\Iensuremel1tsof water usod on 9 fields of wheat in Yellowstol1e 
COUll ty, :Mont., in 1914, showedtha~the 3 fields which pl'odueed 
the largest yields of oyer 44 bushels per acre used an average 01' 1.59 
ucre-foet of wuter per acre including l'uint'nU. The field which gave 
the highest return in 1915 used 1.34 acre-feet. On two 1-aCl'e plots 
ill GfLllu.tiu Valley, Mont., the highest yif\ld was produced on a plot 
which reeeivod 1.2 tlCre-J'eet. or the 25 fields ·of wheat investigated 
in northern Colomdo ill 191G !1nd 1917, 8 of the most productive 
yielded an avomge ot' 44.35 bushels pel' aere with an average use of 
WtltCI', including rainfall, of 1.94 aere-feet per acre. The wheat plots 
in southern Alberta which yielded the best (,l'OpS from 1913 to 1923 
req u ired less than 1.5 nere-feet per acre in the wet y:;:Ul'S and from 
1.5 acre-feet to 2.25 acre-feet per acre in the dry years. 
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A cOllsideration of the tlVfLilnhk dntiL obtninecl in difft'I'ent purts of 
til(' 11i~Koul'i und ":\l'knllSltS Rin'l' Basins uud soutJlC'rn Alberta, 
poillt to tll(' eOlldUKion tha'!; undel' similar physical and elhnntic 
conditionfl It11 the smull g1'llins require'. nhout the slUnc quuntity of 
moifltUl'e; thnt vurintions in the quantity of soil moisture required 
lU'P due I11!linly to diiTl'l'PIlC'es in soils, topography, and nltitude, und 
that nn flvernge qultutity of 1.67 nCI'e-feet of wntpl' pel' Item ineluding 
C'fl'(\etin'minfttll, i:; fluflicient to produce pl'ofitn,ble yields. 

EXPElUMENTS WITH l'O'l'ATOES 

Tho lfll'gm;t yield of poto,toes on four fields tested in 1914 in Yellow­
stolle County, }VIout., resulted fTOm the use of 1 acre-foot of ll'l'iga­
tion fLOd 0.71 acre-Joot of l'I1infnll. The following year wns wet, 
whieh reslut0Cl in the use of OIuy 0.36 a('l'c-foot of il'l'igntion uud 1.03 
aCl'e-Jet't of min to produce tIl(' Ifll'gest ('rop on three fields. III 
growing potllLoCfl on plots in southpI'n Albel'tn, the highest yields 
wt'l'(\ obLltined w~th a comhil1t'd irrigation and l'llinfull supply of 
about 1.5 to 2 acre-Joet 1)('1' nero. 

It appears fro.Ill the datiL IH'l'ciu presented thut the wuter require­
ll('nt of potfltoefl docs 1I0t differ m!ltel~.iftlly from that of small grain, 
fwd thnt lUI fn'('l'uge of 1.65 a{'I'e-(eet pC'I' ncro including millfall, is 
suflk.iPIl t to Pl'ouu('c pl'Ofi table yields. 

.EXI'EUll\IENTS WITH SUGAn BEETS 

Of the nine fields of sug:tr beetsllvestigutcd inY cllowstone Oounty, 
}dont., in H1l3, foul' of the lnrgestyields Itvcmged 15.9 tons pCI' nere 
'with un tlycruge USC' of wuter of 2.23 nerc-fcet. At Newcastle, Wyo., 
t he usc· of 1.53 acre-fect produced 13.2 tODS, whereas 1.02 acre-feet 
proclllceci 11.02 tOIlS. The hU'gest yield from 12 plots tested at 
Rocky Ford, Colo., in 1gO.; wus obtuined on one which received 2.13 
n.cJ'e-i'cct of WILt('l'. At .Lovelnud, 0010., in 1906, 20.28 tons were 
grown with tho use of 2.15. ILcrc-f('ct. Of 61 fields of sugar beets 
studied ill nOl'thel'll Colol'!ldo in 19lG and 1917, 11 produced more 
tlUlU 15 tons per I1cre with the llse of 2.66 acre-feet o( irrigntion water 
Ilnd l'ftinfllU P('l' :teTe. In the plot experiments in sou thern Alberta, 
·those plots wh iell re('eived 1.55 to 2.2 Ilcre-feet of wuter prod ueed the 
gretltest tonnage'. From the foregoiIlg flud other dl1ta the water 
req ull'cmen t of sugHr beets scorns to Yilry from 1.6 to 2.5 acre-Jeet 
per a('re. 

1'hl('h of the dn.ta on wnter requirements for ouell main crop, 
given in t.110 tltbl('s of the uppendixJ are grouped iu Table .5 by the 
name. of PH('1l erop, or group of ('rops, thn number of tests, the lowest 
general tWPI'nge nne! highest gCll('I'HL Itvcmge of the wftter l'equll'c­
mellt, including dJ<,('tiyc 1'Itinfull. The Jigure givillg the l1ighest 
gcneml IlTe'J'flgC in Tabl(, 5 for ('ertnin ('I'OPS, espeeinlly potatoes) is 
.low eompoJ'E'd with whitt is llSN] ill lIol'thcrn Colol'u.do, but there is 
Teliable ovicicll('C to show that too lIluch wnLeris applied to this crop 
in thtlt loclwity. 

" 
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T.AIII.~~ 5.-·AI.'f'ruge runge of waler reqll-iremc1It of crops including ra-illjall 

.-- .-..':'.'......".---- . ·;r 

I
Willer roquirt" 1.' \\rUl er n ...'(luinl .., 

llil)IlL (nt'rt... rt:~L : ult'nt (llcn~r(~UL 
Nuw. pe. ncn') II Ill'r llcrc)I Nuw· 


Nuw" or <'rop lwruf -,~------ Nnwe or crop : bur of

I tests .A ver· A Vttr·Lc.qts ' A ,.'or., "\ ,'"r· Iugo uge nge ago 

: low high I low high 
, ! -

AlrnIrn ulld ollwr r.lmgl' II Burley___ :1:15 1.:1:1 1.82 
('rOIlS••.•• (}IS I L \).1 2. (;2 p,!US ... __ ~ 16S 1.·16 J. 04 

l'olllLOt"i a;,o I L a~ 1.70 I Buckwli"nt ;! 1.05 1.30 
ClIlIlnlollpt-,q 10 71) 1.23 I. 8:11. foil 2.:10 Corll. . •• -.I
'Pmulllol'S. 2. JO 2.~O IRlltlr"ofll ... 15 1.4:1 1.57 
Rugur hl.!el~1t J!!'~ j UK) :l.foIl ~lllJl'I.... . 1·1 .SI .04 
~'11111()w('rs JlI : L ~'O L·IO ~11I() lIilliw•.• "- 1 lI'J 1.70 
Apph-s . ·1 :l. 10 ! 2. tlO I Sllrl(ilulIl. ~~I \ I.()O 1.47 
II h,,"t (d!! J.:IG I. fO it I!"'\n~. 4 I I. :10 1.110 
OlltS ·IO'J , l.:i5 I.~I i j'III,\ . foil 1. 47 i I.ti6 

,---'----'-- ,-'- '_.- .....__. '-~'-

TIME AND FREQUENCY OF IRRIGATION 

The tint(' Ilnd frequency of irrigation depend primarily on the kind 
of crop grown nnd its need for water ut pnrtieular stages of growth, 
nnd, seeondllrily, on vurying conditions of soil, root system, climatc, 
wllter supply, wllter delivery, lwd ellnal regulations. Some Cl'OpS 
J'equirp lIIueh more wflt('r thlUi othprs. Although alfnlfn usuully 
mnturps in lcs::; time thall whoRt, it requires nearly double the quantity 
of \VII LN to prod u('c It unit weightof d l-y matter. Furthermore, nlfnlfa 
requil'c>; ItIl incrcllsing qunntity of wnter until it is harvested, whereas 
wh('at req ui!"e::; the lu!'gcst q UIUl tity of wlLter during its intermediate 
stllges of growth. 

Of the SC('OIH.\UI·y fnctors which influence the time and frequency 
of irrigation t.he chnrlldor of the soil is t1slIlLlly the most importaut. 
Tho irrigator use!'; that part of the soil in which plant roots fUllction, 
ns a reservoir in which to store wuter telllpo1'llrily for the use of 
crops. Soils that do not l'etuih much wlLtcr have to be replenished 
oft('nm' but with It smltIler quantity; lIenee the necessity of npplying 
light nnd frequent jrriglttions to porous soils. The cnpneity of this 
soil I'()servoir likewise depends on the depth of t.he root syst.em. 
Timothy, pnstllrH gmsses, I1nd wild buy are shallow rooted, and 
thri\'e best. whell wntered often. Alfulfn and orehnrd trees with 
their d(wpol'-rool.ed systems hnye a lnrger st.orage of soil moisture 
frolll whieh \;0 dmw and do not need to be irrigll.ted so frequently. 
The efroet of diJl)nte on t.he fmqulllley of irrigation is seen 111 com­
pllring tlw yiolds o~ CI'OPS from fields in southlll:n -;Ubert.n dlfring the 
wet. yel1l' of 1015 W1 th the dry yeur of HilS. Of nme fields m alfnlfa 
ut c'ouldalo, Albortn, ill 1915, the ltu'gest selLsonnl yield of 4.S4 tons 
PPI' u('t'e wus J)rodueed 011 n field which received but one irrigation on 
.July H~, of LOa nne-fpt'l; pCI' nem. Thn minflLIl, however, during 
the period of grow! II wus, in nddition to soil moisture, 1.32 acre-feet 
pCI' 11('1'0. In 1 Ins at thesnme plttee and on chiefly the sllme fields 
the highest 8('I1S011111 yield of 4.37 tons POI' /l<'1'0 was produced on a 
field whi('h wns irrigated 011 May 15 nnd ulsa 011 .July 9, the total 
qunntit.y of irrigat.ion wllt;cr used heing 2.81 :liCre-foot and tho rain­
full 0.34 lH're-foot per' ucn'. "I 

SOllie light hItS been shed 011 the underlying principles which COll­
tr:ol the time and frequency of irrigation by growing crops in tanks. 

http:d(wpol'-rool.ed
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In 1914 nnd 191.5 wh(lllt was grown in tanks Ht Hozemnn, l\1ont., by 
the BUJ"enu of Public Ronds in cooperation with thn Montana Agri­
culturnJ Experiment Station. The tanks were divided into four sets 
with different trelltmcnts for each. Set No.1 was uncropped and 
the soil moisture HUlin tHined reasonably eons tantat abou t 18 per 
('ent. In set No.2, the moisture eon tent Wns kept slightly above 
the wilting point, or at nbout 10 por cent. In set No.3, it wus about 
14.5 per (,Cllt; and in set No.4 it wns mllintuined nt a trifle over 18 
per ('cnt, which Wl1S ('onsidered the content most favorable for plant 
growth. A vemges of the yields of the two years for euch of the 
sets nre given in Tuble 6. 

TABLE 6.-Avcragc yicld.~ of wheat grown in tanks, [JOZCl/lCl1/, illant., 19./4. and 1.915 

l\1,,1~- I Yi,-Id 
turc 

eontcnt 
or soil Omln "Imw 

SeL 

I.TOWI 

Per cent Grams GrallJJf Oram., 
I IS (Il (I) ('l

10 IlO. i 1tJ6.2 zr,G.9
;1 14.5 114.2 214.4 3:!S.U21.\ IS+ 122. 4 2'..~I.(j 352. 0 --_. 

I Uncropped. 

These results show the desirubility of mnintllinil1g the soil moisture 
eontent somewhere near the optimwn by frequent irrigntions if 
n ccessllry. 

The fir-st crop of Illflllfu Hfter seeding, grown in tanks in several 
pnrts of tho l\fissouri River Husin, required much more wlLter than 
the subsequent crops in the sume seuson, ehiefly beclluse of the 
ulllount of wuter requirod to establish a root system and the longer 
timo required for the plants to mlLture. Mlloy growers consider it 
desirable to water young alfillfa sparingly in order to induce deep 
rooting. There seoms to be. little justifieution for such practice. 
The. growth of the plnntis certain to be checked, if no worse effects 
result, by withholding wuter at a time when the plant has the double 
duty of building up a root system and producing stems and foliage 
for 110wors und seed. If the first crop requires, as it often does, 50 
per cent more water than the second or third, the necessury quantity 
should be pro"ided and stored in the soil. Nature will tuko care of 
tho root system and its ponetrution if the soil and subsoil are of the 
right churacter and eontain the proper amount of moisture. 

CONDITIONS AFFECTING USE OF WATER IN IRRIGATION 

Some of the principal influences affecting the quantity of water 
used in irrigating land in the Missouri and Arkansas River Basins 
are discussed in the following parngraphs. 

CLIMATE 

Much of the scanty annunl precipitation occurs in the spring and 
early summer months. Lower temperature because of aititude and 
a northerly locution keeps the evaporation low so that much of this 
precipitation is available for vegetation. The first artificial water­
ing ill the colder and more elevated valleys frequently is postponed 
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until a.ftcr June 30, whie-h lessens the seasonul n:pplicution. On the 
other hand, thC're are conditions which tend to jJ1('rt'uRP the qualltity 
of water required. Plants aftl'r It long period of dormancy Ilrc n'r.y 
netive in their growth, the SUIl in llorthern lui;itudl'8 shinrs ('uriy !Lllcl 
lnte with intense brightness; find if the soil is Jl'rtile, cultuml condi­
tions good, and the wuter supply adequutl', large .riclrls may he 
produ(~ed in IL short seaSOll. The \\·riter has grown in the GaIJu tin 
\~Il11ey, Mont., 74 bushels of \"heat, (is bushel8 of barky, and. 107 
bushels of onts per acro ill n, Sl'11SOn of 105 dlLYS between killing 
frosts of lnte l\1uy and early Sl'ptl'rnhl'r. In the Y('JlowstOllC YIlllt'y 
of tbe same Stllte, at. fL 10wl'I' clcvation, a sensonnl yicld of ulInlfu 
of 6 tons per It('1"(\ in three cuttings is not uncommon. 

CIWI'S 

Tilt' crops ndttpted to th(' elimate Ilnd other ngri('ullurnl conditiolls 
of the hasins of tlw I\I.issouri UIIe! .\.rkansn", HiYC'rs, 1Il:l}' 1)(' grouped 
lIlHIN thr('(' cluss('s ItS regard", their WtttN rt'q uirC'lllPll t. A Ifnlfu lpads 
thllt dnss whieh rNjuirrs the lllost wutrr, (oll(H\"('d hy otll('r for:tl!c 
crops such IlS eloY('r, mixed timothy Ullrl clOYl'r, pnstllr(' p;rn~s(\s, and 
lllltiyt' hay. The dnSR rpquiring a IllcdiuJH quuntity of wntl'r lllt!y 
w('H be hl'udrd. by sug:tr heds, foUowpu hy p()t:ul(lp~, Y<'getuhks, 
small grain, and fruit. III It third l'llls::;, which r('qllir<'s the l(,llSt 
watl'l", nrC' com, Kalil' ('om,millet, milo, sorghulll, sunflow('rs fOf 

silugl" aud hCllllS. 
SOILS 

TlworrtiC'HUy It (TOP grown on. u light slll1dy soil should lint requirp 
more wRt<'r thun if it W('rc gro\\'n on It hC'il\'Y dilY soil. ~I()n' watpr 
is applied t.o pOI"OUS soils Illuillly h('eallsC' of the grpnLrr pelTentnge 
wnsted. The Iigh tl'r ~ oils rC'tilin little wilter pl'r unit of yolume as 
eompared with the hC'lLyier soils, uIld when too much i.:; nppJied the 
exeess is soon drawn downward by eupillarity fUld gnwity beyond

; the lOot zooe of plants. Light nnd Cn'quent ~rrigntjons, usc of short 
runs, Hud a rnpid w0tting of the surfU('c by large heads of witter 
skillfully npplied, have dOIle mueh to lessen the waste of water, but 
ther0 is an economic" limit to such preventi\-c measures beyond which 
the ordinnl".Y fal'mel' should not go. 

Some of the hCftYier soils ubsorb too little wuter for profitahle 
produdion. Theil' pnrtidcs arc so fin(\ nnd so densC'I~- jJaC'keu that 
under ordinary methods little wuter penetrates fal' into their IlIass. 
Specinl methods of irrigation are nN'clcd for such soil., and due con­
sideration must be gin'n to their drainage. 

Regardless of the t~n)e of soil, it,s fertility 1illc1 humus cont.ent 
alTcet the quantity of waLeI' I10eclPd by crops. The soil solution 
furnishes water nncl food to plants, and if it be weak a larger yohune 
is required. 

WATEU SUPPLY 

III 1920 there were 1,220 reservoirs with a ('ombinccl e~lpacity of 
4,860,616 aere-feet in the watershed of the ~ljssOlld River. This .is 
a hlrge quantity of wnter hut it is probahly less thun ollo-fourth the 
eotire amount used flIlnulllly for irrigatioJl in this hasin. In other 
words, about 75 prr ('rnt of thr wntrl" supply i:-l UllcontroUrd hy • 
storng('. This portion is divertrd dilW·tly front ~trcum~ which Hue­
tuttLe widC'iy. In jrri~!Lting from a ,stream whieh earric:; ;20 times 
more water in May than in August, it is dillicult to meet the needs 
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of crops for lllolsture without considl'l'uhlr Wltstl'. The commOIl 
prltt-ticl'. is to oY('rirl'igatc when there. is un abundance of water and 
to u11dl'l"i.rrigato W}WIl there is I), SClll'eitV. 

'1'hc qUlllltity of 'watel" used also depends on ho\\" it is dc1iyered and 
paid for. As a l"ule, eontinuo\ls ddiyery of small stl"l'ums is more 

• 	 was(;t-ful of wa(;er than u rotated c\l'liYery and there is little inccntiye 
to economize in tlw use of water wllPn it is puid for on an acreage 
basis rather thlln as u mCilsurccl q ullntif".y. \;;. 

TYI'E OF CHANNEL USED 

1'lw q llan tity of \l'atpl" to b(, til k(,u from !l. sln'lUll 01' other sour("e 
(\('I)(>utis to 11 cOllsiderable (>xtpllt 011 the eilnnnd used for its ("onVe1'­
1l11C'C. If it is it C!l.llill in l'nrtil, the tl'llIlsllIission losses will yal"y with 
its siz(' !llld t\tp 11i>imrptin' ])1"0[1<'rti(,8 (If the soil. In !l.vemge. lllateriul 
tlw loss ppr lIIilp Wh('ll expn's:H'd ill jl('J"('('ntrlgp of the flow usually is 
nbout 1 1)('.1" ('l'Ht in thl' ltl!'gC'r ('Illlllis-, UIH'l' ce11t in those of mediwn 
sizp, and 15 to 20 pl'l" (,l'nt in the sII1ullel' ('allaJs. Lining channels 
with COIlCI'dc', \\'hl'llPfikit'lltly dO!1(', IH'l'\'C'uts the grcater part of the 
loss Ilnd t1lC'1'(' is uo c(lllsi<i('I'nhle 11l~S in l'oll\'eying W[Lter through 
witter-tight .!IUll1(~S fwd pipes. 

SOIL MOISTLltE DlSTltlUl.:TlON 

'I'll(' nlHiTl Jllll'pOSC' (If il'l'igntinn is to snpply the needed Illoisture 
to the soil Itl'OUIHI till' l"<wi.s of plants. If the root zOl1e is not uni­
formly 11l0ist(,IlC'd Ill' if l'ith('I' Loo lIluch or too little water is added, the 
result will Ill' It di\llillishC'd hurn'st. To safeguard the CTOP by a 
propel' control or tiw Boil moisturc, care is l'xC'reised to IH'oyide large 
('no ugh stIpply ditdH's and to grade the suri't1ce of each field in such 
fl wny that. it. cnn he l"C'adil,\' nnd uniformly wltt{'rl'd. \\:-hel1 this 
importnnt. f('at-me is b!HlIy plnllnC'd tll('re is certain to be not only 
wnst(' of watN, hilt lowcred prolits frolll fnrming. 

COST OF W,\TER 

It hIlS h('('lJ rt'peatl'dly shown. thllt th(' eost of witter has a direct. 
beltring OlJ its {'('OnoIlIit'llluSl'. The cost of deli\rered water pel' ucre­
foot oJ II, 8y:.;t.(,lll huving it" sourC'(' iu the Colorado RiYer in southern 
('nlil'orlli!~ is S~.H and [he Ilycrngo duty is 4.3 acre-feet pel' aCTe (3). 
On !lllothc'!' t'y,;I('lIl in t'outhel'n CnliJornin the cost of water is $218.98 
pCI' aCl'o-foot.·rmd thC' duty is 1.37 ftCl'P-fpet per acre. 'While these are 
not wholly eomparablC' {'asps, nlfltlf'a lwing the mnin crop of the first 
s),stem nlld ("i trlls o!'chll] ds that of the se('ond, it is genet'ftlly true 
thnt the highl'l' the ('o,;t of water, the better nre the facilities provided 
lor its ('onn',YUllC'C find usc fwd 'the'smaller is the quantity used, 

mVEHsIFlED FAHi\UNG 

Crops (W1'c!' not only in their water requircments but also in the 
time Ilnd freq Ilene), of thei r irrigation. The farmer who grows only 
f',trltlll grain under irrigutiotl lllflY l't'<}uire n lurge qunntity of water 
for n. short p('ri(ld, bllt W/Wll tllp grain is rnntllJ'e h(' hns no further use 
for wntN' until the followinp; seaSon. B~~ growing legmninous crops 
in rotation with gl'nill, I'oot ('rops, Yegetnhll's, nnd fruit he not only 
irnproY('s the soil hut mnkeR IL more heneficial use of the wllter supply, 
By following this ('omse, the short irrigation season for grain or 30 

02525°-28--:3 
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days 01' less may be lengthened to 150 or more days for diversified 
crops,. provided the climate is favorable, and much more profit,abl£l 
returns are obtained without any actual increase in the water supply. 

PERMISSIBLE WASTE 

Fully one-half of the quantity of water annually diverted for 
irrigation purposes within the Missouri River Basin is wlisted in 
transmission, unequal distribution over fields, deep percolation, and 
run-off, but such losses arc gradually being reduced. Every porous 
earthen canal that is lined, Ilullled, or piped, and every effort made 
to improve irrigation pmctice tends to lessen the waste of water, 
which is milch less to-day than it was 20 years ago. Manifestly 
there is a limit to such improvements. .Many of the means employed 
in water eonservntion are costly lind farmers with small or even 
medium returns can not nfIord to mnke their irrigntion systellls 100 
p~r cent omdent. In the territory considered in this bulletin there 
will ulways be what is here termed permissible waste in the usc of 
irrigation wuter. 

DUTY OF WATER AS AFFECTED BY STATE. COMMUNITY, AND 

CORPORATE REGULATIONS 


It was stated in the first bullptin of this sprirs (20) thnt stntutes, 
court decisions, public regulations, Hnd water-right eontmcts, had 
tended to bring about CI mom economicniuse of water in the Greut 
Basin urea than would probably han' resulted without them. The 
same stutement holds true for the ~:1issouri and Arkunsus River 
Basins generally, where under CI greater ynriety of natural conditions 
ranging from arid to semillrid the two opposing doetrines of appro­
priation and riparian rights arc in force, in some cases within the 
same Stllte. 

STATE LAWS AND REGULATIONS 

REGULATION OF APl'ROPIUATIONS • 

In all th(' States of this area except .Montana there are officials or 
administrnti\'e bodies t{) whom applieatiolls for lieenses to appro­
priate water must be made and who are gl'Ilerally vested with author­
ity to disapprove the applications if there is IlO unappropriated water 
in the proposed source of supply, or if the contemplated use conflicts 
with existing rights or threatens to prove detrimental to the public 
Interest, appeal to the courts being provided where the del'ision is 
udverse to the applicunt. These State offieillis nceessarily make rules 
Ilnd regulations which must be followed by applicllnto; for permits, 
as well as rules governing their own proeedurc in issuing permits, 
making adjudications, and supervisin~. the distribution of water. . 
In Colorado an 11Pplicant can go directly to the district court. 

Certain Stutes authorize the cancellation of certificates of appro­
priation under which the water has not been put to beneficial use for 
a tenn of years. 

STATE .~DJUDICATIONS 

Adjudication of water rights by a State board, of which the State 
engineer is a member, is provided by the statutes of Wyoming Bnd 
Nebraska, with an appeal to the courts in each State. 
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In North Dnkota and South Dakota the State engineer is author­
ized to mnke hydrographic surveys for use in court ndjudications of 
each source of wilter supply. In North Dakota the attorney general 
is charged with the duty of beginning suit for nn ndjudication upon 
completion of the preliminary investigations, while in South Dakotu 
origin!ll suit is entered by the Ilttorney genernl only when in the 
judgment of the State engineer the public interests require it. In 
Colorado ndjlldiefltiolls arc mude entin·ly by tlte courts. 

ADMINISTHATION Ot' l'lUOlllTIES 

.Most Stutes in the busins of the Missouri .und Arkansas Rivers 
require the State engineer or wuter bonrd to supervise the apportion­
ment of WItter in neeoniunee with lieenses issued or adjudicntion 
decrees rendered. For the purpose of sueh control, water divisions 
comprising drtlinage arellS commonly are created. For example, 
Wyoming is divided into four wilter divisions, each presided over 
by n water superintendent under the genertll supervision of the 
Stntc engineer. Euch diyision contains water districts, crented as 
necessary, under \Yn tel' commissioners who lire con trolled by the 
resp('dive superintendents. The Sblte engineer as ex officio presi­
dent 11I1d the foUl' wllter superintendents constitute the board of 
control {'hlu'ged with the duty of making determinations of priorities. 
South Dnkotll /llld Kansas hllve not provided for Stnte control over 
wuter distribution ..Montnnll has nuthorized n mensure of supervision 
b:r eommissioners nppointed by the courts. 

LlllIT OF BENEFICIAL USE 

Certain Stutes have plnced !1 maximum limit upon the quantity 
of watel' whit'h mny be considered to constitute beneficial use. For 
exnmple, North Dilkota limits npproprinted and adjudicated water 
rights to 1 second-foot for 80 ncres, nnd Wyoming, South Dakota, and 
Nebrllska 1 second-foot for 70 ncres; Nebraska further providing that 
the use shlill not exceed 3 acre-feet pel' acre in the aggregate each 
yenr. Three other States require the use to be for a specified time 
ench yent'. 

A common provision of ull the statutes governing water rights in 
the bllsins is thnt the qunntities n1lowed shull be no more than can be 
used beneficially, whether limiting the totnl use or not, leavin~ the 
uctuul determinn tioll of what is benefieiul use to the Stnte admin{stra­
tive ofJicials und the COlll'ts. The Nebraska law stntes that no allot­
ment of wuter shull (( exceed the lenst nll10unt of wnter that experience 
Illlly hel'eufter indieute ns necessary 1'01' the production of crops in the 

., 	 exercise of good husbundl'Y" (30, sec. 3404). In Kllnsas grants of 
WII tel' nre mude subject. to the principle of beneficial use, not in excess 
of the rensonllbie needs of npPJ'op,·illtors. 

nOTATION IN USE 

The rotation among a group of users of n hend or stream of water, 
mnde up in the aggJ'egnte of a number of smaller streams allotted 
sen·rnlly to these lIsers, is authorized by the laws of severnl States 
for the purpose of iUt'l'easing the efJit'iency of the water' Illlotments nnd 
to reduce waste. This procedure is always conditional upon non­
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intNr('rC'll('C' w.iLh UH' rights of others. \Yyomillg, for cxnmplo, 
allows s('veml wutm' USN's to rotnte nrnonO' themscives, or n, single 
wiltel' us('r C'ntitll'll t.o different priorities, t::, rotn,te in usc. Kn.nsas 
Hlithol'izNl COllHlII1lel'S undC'f It lntt'rnl to ngl'ce nl110ng themselves upon 
l'otntion. In Nehmsku, wl1('I'r fill allotment at the rate of 1 scconu­
foot for 70 aert'H !'(llltillUOLlS flow prons too small for pl'opel' distri­
bution Ilnd npplicntioll to tracts of 40 aen's 01' less, [111 applicant is 
p('l'lllittpd to USP, 1'01' It limi.tcli Lime, ItS much welter ns elln be applied 
without WllstC'. 

N'Ol'thC'lls(pl'll Colol'ado, llo(:1bly CHehe Itl Poudl'e VnIley, hilS 
dr\'(')oprd it ('0111 pli('n tNI btl L h ig-hl.r C'JIieicll t system of ('xchnngc of 
WIl. tl.' I', d('sc'ri\)NI ill llllothrl' blllidin (25), whi('h vil'tually t'fl'(,ets the 
Rtomgr of WIII('I' ill n's(,l'v\lil's lo('ntrd nL lower 1(,\'<,ls thall the land 
on whil'h the' rqlli\'ni('l1t of this stored W!Ltcr is used. This syHtrlll of 
('xc'h~lllg(\ is tll1l\tol'izNI by slntu(p, which pltl('es it uncl('1' the control 
of th<' Sln t(' rllgin<'C'I', t h(' di \'isioll cngiuc('l', ami Lho ll)(,tll water 
com1l1 issiollC'I', 

ThC' s('\'('I'u1 StlLte' :;tatllll'S go\'(·rning wut('l' rights nnd the usc of 
wntpr have without. doubt ('X('l'C'iSNI H. l'(lstl':lining illflucuC'c upon its 
impl'OjH'I' 11:'(" 1'01' It showing mllst be llln.dl' ill PY(,I''y CHSt' tlu1t tho WfitCI' 

is to bt' II ppJil'd to n. b('Jl('fkinl PllI'POS('. Thr \'il'tlW of c(lntrnlizl'd 
Stult' ('mit 1'01, (,yen though the Hlllount of discrction allowed the 
Slitte (lllgilll'('I' is lil1lih'd, lil's in nn ol'd('rly proecciul'c 1'01' appropriating 
wate'!" find ill the ('h('('k pl'o\'ilkd ngnillst. ullwluTnnt.cd approprilttions. 
Tlw old idl'lt or TlH'tlsuring the nppropriation by the carrying cltptlcity 
of the ditch is not c'OlmtC'nnncrci by th(,:lc stallltes. 

'1'1\(,1'(' is still room, howeycr, for n, more s('icntific dct.crmil1ation as 
to just what i:l b('l1('fi('inl USP, \',hi,·1t must hl' Im:lcd upon broad 
studil's or nctuHI USP:l of WlttCl' nnd th('il' ('(reet upon ('rop J'ctUl'llS, 
ineiuding rxpprinwnts wlwrevpr pos:lible. In othel' words, the highest 
('c'onomi('nlusC', mtlH'r than Himply h('Jl(·fjC'inl USl', should be the go III 
of tho:-;e rC'spollsibl(· fOl' tlw II tilizn tion of 11 Stllte's water supply, 
A~ stnwd in Uw firHt bulktin of this scril's (20), n. Btntutol'Y limit 

upon the mllximlllll UHl~ of Wn.tPl', whill' ('ommc:mcinblc Jor its efl'ol't 
to pl'(,\'C'1l t <'x('(';;sin~ usc and WIlHtc, dops not Se('Hl to be ultogl'thcr 
wi:lr, owing to thl' gl'pnt Ylll'ic·ty of eonditions thnt mlly be encountercd 
('ycn wi (hin n sin~lC' drailJagr n I'P!L, It is ('11 ti('('J,r possible lIn<101' some 
eiw'urnstlul('('s t11i~t tlw use of a grpater amollnt of \Vatet' thall that 
ullowed In' statut:o would be It truly ('C'ollomielll usc, In cC'rtain 
('xtI'NlH' C'ns(,K of this kind the lettrr of the lltw has not been strictly 
Jollo\\"NL Jt would mnke for bettel' pmctiec to modify sueh 11 rule • 
by n11 thorizing thr Stu.to officials O.l' tho courts to gl'llll t im increased 
nllo\\'fl1l('c upon ei<,Ul' proof of its llP('C'ssity. 

COUH1' Dl~CISIONS 

Ill.!'All! AN Itl UlI1'll 

Opposing viC'ws with r('gn1'C1 to tl1(' doctrine of riparin,n rights are ~ 
lipid by diffrl'cnt Statl's of thr 1\fi:ls01ll'i and J\rlmnsas RiveI' Basins. 
Tlt(·s(' "iew:; 111'0 Yoi('C'd by tIl(' ('ourt!4 of' \\'yoming find KnnsflS, In 

http:ullwluTnnt.cd
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thl' e!l.~(, of .Moyer t'. Presion tho Supreme Court of \Yyoming stnted 
I'The eonunon-law doctrine of the rights of riparian owners to the 
wnil'!'':; of Ililturnl strettms, bring inapplirable to tlH' rcq uiremeu L of 
tl\{' landowners of,\ryomin!;, is not in force in thflt Stn.t('." 3 In the 
KUI1:-luS ease of Clark r. Allul1l!ln,ion the other hnnd, it WfiS stntNl 
that tlli:-\. rule was adapted to the conditions of the early scttll'l"s of 
tit(' T('lTitory and ul'ruJl1C' U part of the sealNI jurL'iprud(,l1c-e of the 
StlLtl'. It WflsstlltNl in the Rflme ('usc that "Tht' doctrilll' of prior 
Ilppropl'ialion mil)' exist in tlt(' ,;nnw Stilte with till' ('omm()l1-lr~w 
(lot'lrine or riparlnn rights." 

Ripul'ilUl rights in :\l'\)raska arl' lwhl to han' bN'n ubrogaU'd by 
till' irrigation nets of lS.sU :tnel IS05.s Tht''ir urls in IH'o\'iding all 
ujlJll'Opriution In.w ill plll('(' of thr Ittw of ripuriilll rights or COUl'se 
nll'!'d('d ouly til(' rulul'(' tl('{juirPlllPllt of right" lUllI did not attempt 
[0 iuh'r[t'l'P with V('sied ripllJ'illl1 right.::. 

TI1(' ('{)mt~ lun'(> uphrld til0 pOWN' of th£' Stni,' to l'£'gulnte th(' 
nppl'oprinlioll of waiC'[·. Th£' Supr'C'llll' ('OUl't of ~£'bnl5ka, for 
(':\lunplC', ha,;. dl'clnn·d: "It is tltl' poliey of tll<' IlLW to r£'gulute the 
divet'~jon and I!:~(' of the' Wllt('['S flowing in til(' stretlm::; of the' Stute, 
for Ill{' irriglll iOll or IlInd" by a uniform system * * * nnd th(' law 
of llppl'Opl'illtiO!l, us dC'filH'd i)y tl10 stlltutr: fl11(i ndmini"t£'rec1 by the 
;-;11"'(' hOlLrd or irriglttiol1, is d(,PI1H'll un ('fre'efin' means to tlc('ompiish 
tIll' (\(·..;il'('(l [,('Slllts." U .\gnin, l'eglll'liing the ('x(,1'('is('. of discI'('tion by 
Stltl!' ollic'iu!,,: "TIl(' BUtte' bOHl'd of irrigation, highwnys, and drnin­
Ilg!" in n<'ting UpOIl un application for the nPPl'oprin.tion of the wuters 
oi titl' ~tntP, i" gin'Jl {L l'PiI,;.onnblc disc[,(,tioTl to ~o limit the grunt 
tlwl it willllot bC' dl'tl'iJ11('l1tnl to the publir wpHn!'p." 7 TIl(' ('olomclo 
('oud ~tat('d: "Thoirriglltion tl('t of IRS7, in requiring i;i1pl'rin tend­
(,{lt~ of irri!!;ntion io (,llfol'C'l' the right!'l of the own01':; of <1it('h(':> in 
ue('()l'(ltu)('p' with til('ir priol'iti('!4 of 'npPl'oprilltion, Ui; £,i;tnhJished by 
(lpt'l'l'(\~ of t\H' (,Oll!'t~ in their l'P,,;pN,tivc distl'i('h * * * is n proper 
('Xl'l'"j;;(' of the polic(' pow!'!' of til(' Statl' to jH'pY('nt pl']'sonnl ('onflicts 
115' lr(·tlting tllP <1('<,I'(,('s rPIHlrI'Nj in till' ~P\'('rftl di"trict!'l ItS prima fnrie 
('0 ITt'rt , !lud l'(,~I!lHtil1g the distribution of watpr Hc('ordingly, until 
thp l'jghts or parties C!ll! ue ndjudictlt('(l." S 

It is th{' g{'ul'1'ul rul(' o[ til(' ('ourts n.t thl' present Lime that n water 
llspr shnH not 1)(' allo\\'NI mo['C' Witt('t· thnll 11(' enn npply bpnpGcifilly. 
Thi;:; rule' hn..; l)('ru Rtn tN\. in many difl'ercn t fOI'ms. Some dl'finitiollS 
mak(, til" t('rm "\)C'n('Iirini" synonymous with "useful," oth(')'s with 
!I I'Pft"onablp/' others with "prope['," nnd still others contmst it with 
II futul'l' spe('ulatiV(' profit or ndnmtflge."9 The Supr{'me Comt of 
1\('IJl'ftskn. hilS stn.u'd: "What is n rcasonnhlp tls(' of wntpl' for irrigfltion 
ii. hil'gply 11 qurstioll of fuet * * *, but wn"U', !lP(>dl('ss diminution, 
or total cOllsumption, of n. stt'('am, to th(' injul'Y of oihpr", is ('Ieurly 

3 :-'f<lyrr to. Pr~'tull (Wyo.), H PHr, S·I!i. 

I ('1 Irk 1'.\Ihlll'Ul ,K·IllZ'.!, bO Pill'. 5.1. 

5 {'uwtOf,ll'. llath:nny, m "phr. au,; 9.~ ", W, 781. 

~ :\1<'(,,,,,1.: lrrilPtio(l '" II'nlrr P"w('r ('0. r. ('rrw, ("ebr.). 102 N. W.240, 

~ Kirk,'. ':t.ltl' llo:lrfl Or Irript!1J1l ("diU, I:H:\. W.I67, 

K j<',IWl<'I'S' In<i('JlI'lld"nl Ilill'l! ('0.1'. ,\)!rirulLUf<'( Ditch ('0. (('010.), ·Ii> Pae. -141. 

'Toohey r. (',lIl1plwll (~lullt.). tlO I'M. :190; H('''w!lt~r Laml & CUWlI Co, t', Joncs (13. Dak.), 130 N. W. S5. 
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unreasonable." 10 To quote the Colorado court: "An excessive diver­
sion of wuter can not be regarded as a diversion to beneficial usc." 11 

A departure from the early rule of ditch capacity is noted in a Mon­
tanll case: "The extent of the right of the first appropriation is limited 
by the cllpacity of the original ditch, but if its capacity exceeds the 
ulllount required for reasonable use, the necessity of the use, and not 
the size of the ditch, measUl"es the extent of the right." 12 That water 
granted by an o \'ergcnero us decree maynevm·theless not be used waste­
fully is indi('ated by a Colorado cuse: "all nppropriatol' * * * can 
not tllke mOm rwaterl thllll is l'cllsonably necessary to irrigate his Jand, J1 

even though decreed 1l1ore.13 Another Colorado decision makes the 
uppropriator responsible for the exercise of reasonll.ble cllre in pre­
yenting unnecessary transmission losses in conveying the water to 
his lund. 14 

'While wllsteful practices arc not tolerated, and the courts are com­
ing more flnd more to insist upon a reasonable usc of water, yet it is 
often diflicult to translate this rule in a given case into a definite 
number of ncre-feet per acre that will serve the public interest as 
welIus the needs of the individunl. As a general rule an adjudication 
bllsed upon RctU1l1 findings of fact by State administrative officials, 
reinforced by cxperimental data, should have a brouder foundation 
and be more. representative of the general welfure of the State than 
an isoluted decree rendered with sole regard to the interests of the 
dailllauts in the case. 

COMMUNITY REGULATIONS AND CONTRACTS 

llmIGATION ENTERPIUSES 

Where a ma..~imum allowance of water for a tract of land has been 
fixed by State statute, irrigation enterprises of course can not provide 
for a greater quantity by contract or otherwise, but in some cases 
cun eft·cct a more economical use than if they were to deliver the stat ­
utory limit. In those States in which water is not allotted to definite 
subdivisions of land, an enterprise by careful distribution of the water 
may greatly increase its efliciency, con!Oequently serving a larger area 
and materially l'Ilisino- the duty. The method of water delivery 
may be an important factor in uccomplishing a more economical use. 
Furthermore, the detection and prevention or waste on farms offer 
opportunities for lin enterprise to improve the use of. the water. 

WATER-RIGHT CONTRACTS 

Contracts for the sale of water-rights often specify a quantity 
of water or a rate of flow per acre which will be deliyered to contract 
lands, and have an important influence in fixing, within limits, the 
duty over large areas. Unless the duty so fixed is arrived at only 
after thorough and careful investigation, it may be the source of 
later trouble, for on the one hand the quantities of water may prove 
to be inadequate for the soils and the crops adapted to the territory, 
or on the other hand may prove more than abundant and may 
cause drainage troubles. This situation, unfortunately, is not un­

10 Menl( v. (lotTe)' (Nebr.). 0:1 N. w. i13. 

11 Combs v ••-\gricultural Ditch Co. (Colo) •• 28 Pac. 966. 

\I Conrow v. Huffine. (Mont.), 138 Pac. 1001. 

II Larimer County Canal No.2 Irrigating Co. v. Poudre Valley Reservoir Co. (Colo.). 129. Pac. 248. 

II Town of Sterllug v. Pawnee Ditch Extension Co. (Colo.), 9,1 Pac. 339. 
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conunon in new districts. In the early stages of an irrigation proj­
ect's existence the farmers are usually given all the water they want, 
irrespective of the contract allowance, which is possible because the 
lands are then only sparsely settled and may not have had time to 
develop drainage difficulties. Again, certain lands need more water 
to begin with, yet may yield equally good results with smaller quanti­
ties later. The real test comes in later years with closer settlement 
of lands, by which time any wasteful practices that may have been 
encouraged are likely to be yielding their harvest in the water­
logging of lands. Experience, not only in the Missouri River Basin, 
but in all parts of the 'West, indicates that best results can be ex­
pected if a contract duty is fi.'md only with the greatest care and 
foresight and then adhered to, within reason, pending the time when 
all of the water-right lands will be demanding their full allowances 
of water. 

An interesting development in connection with water-right con­
tracts has taken place in the valley of the Cache Ill. Poudre River in 
Colorado, where the holders of water rights formed several coopera-. 
tive companies and deeded their rights to the companies, receiving 
in return shares of stock not attached to any land. This induced 
owners of tracts of land, which fornlerly had water rights, to acquire 
additional lands theretofore without water rights and to apply to a 
larger area the water formerly confined to the original tracts, all of 
which is thought to have resulted in a considerably higher duty of 
water in the community than probably would have resulted otherwise. 

THE RECLAMATION OF ARABLE LANDS 

The reclamation of additional lands in the Missouri and Arkansas 
River Basins will depend mainly on (1) the water supply and how 
it is controlled and used; (2) the cost of a water right and the labor 
and equipment necessary to make irrigated holdings remunerative; 
and (3) the profits to be derived from irrigated farms. Considering 
the water supply only, it is estimated that there is enough water 
available to irrigate 17,000,000 acres. Deducting the area under 
irrigation in 1919 leaves a balance of about 12,000,000 acres suscepti­
ble of reclamation. However, it should be borne in mind that water 
may be availablo for certain lands and yet prove too costly for 
economical diversion. These or other lands which the water might 
serve may be so rough, steep, and uneven or otherwise inferior as 
to make it doubtful whether costly water should be appli1ld to them. 
Finally, the irrigation development of the future will always be 
confronted with the pertinent query, Will reclamation pay? 

SEASONAL NET IRRIGATION REQUIREMENTS OF EACH SUBDIVISION 
OF THE MISSOURI AND ARKANSAS .RIVER BASINS 

From ~he data upon which this bulletin is based, supplemented 
by a consideration of agricultural conditions llnd anticipated im­
provements in irrigation practice, an estimate by way of conclusion 
has been made of the seasonal net irrigation req uirements of the irri­
gable lands of the Missouri and Arkansas River Basins. In so large 
a territory, conditions of climate, soils, products, and types of farming 
differ, and because they affect the quantity of water required for 
irrigation, the basins have been separated into 18 divisions by placing 
in each division as far as practicable, all irrigable lands of nearly sim­
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ilnr irr.igation roquircmcnt. Anticipated improYcmcnts ill irrigation 

PI'llc:ticc embl'llce a more geneml contl'ol of watcl' supplies by stomge, 

n. better prepnmtioll of land surfaces to l'cc:ci\re water, and a more 
economical usc of water thaH is evidenced in:'some of the e::\:perinlents 
herein recorded. By sensoIlfil net irrigation requirements is meant 
tho iLveruge qUfllltity of irrigation water, expressed in flcro-feet pel' \ 
flCl'e, which is necded for finy i'al'm or other truet in each subdivi­
sion in finy one crop-growing sOflson. This quantity is exclusive of 
l'ninfnllllnd all tI'llllsmission find other losses whiC'h may occur between 
the SOUl'ce of supply Ilnd the farm. 

As Ull nclditiollul aid in I1lnking the estimates, the ,vater ;'cquire­

ment::; of eflch field or plot ilTigllted, ns given in the tables of the 

ttppendix, hfLVo been evaluated. By this process a small number 

have beon eliminated, some have beon redllced, others increased. 

Quite ge!lC'l'ftlly the q llrlntities of water npplied to plots have been 

illC'J'('a::;ed, since it is not possible to irrigate fields or other subdivisions 

of it fnrm with aB litLle water pel' unit of surface as is npplied generally 

to plots. In other words, compared with plots, thero. is a larger 

pel'e('n tnge of watcr wu~;ted in irrignting fields. On the other hand, it 

is oln'ious that nn exf'C'SS of water was applied to some of the plot and 

field cxperimen Ls and tho l'CBults of these hnvc been reduced. 


Tho nppl'lliscd a\rel'llges of scnsonal nct water requirements for 

cnch of the principal crops grown arc giyen in Table 7. 


TAnLE 7.--Prillt'ipal crops, number oj experiment:; made on each, (£Iul cl'aillated 

results of the average sealJonalllet u·ate,· requirement, 'includill{1 rainjall 


IA \'~rngo i i!:\yomgll 
cmlullted I ,emiunterl. 

Number IsClIsonai INumber seasonal 
('rop of not, of net 

expori./ wntrr , Crop Ioxper!- water 
mcnt5 require- ments require­

ment mont 
PQr ncre ! PC'r nero 

i 
·"-·-·-'·I~--i---·I-----------~ 

WlleaL._ . ! ·138 llrrc-r.cf~ 0615..________________________ ' an Acrc-{~ci2

Jlarlt'y.... ~s~ I. iO potatoes______________________ , !WI 1.70

Alfnlfn.. __ .. ·I~O 2.48· 1'eas__________________________ ·12 1.67
ulgor h('{-l$........ <0 .. - ~~~·-~~l J5:1 2.]7 


~ --"--- ._---- ---"---~.-- "----------~,--.-

Est.im utes of tho seasonal net irrigntion req uirel1lellts of tho irrigable 
lands of ench subcliviRion aTe gi\ren in Tablo 8. These figures haye 
OCl'l1 al'l'iv('d at, in pllrt, by separating the crops grown aud to be 
grown into a number of groups nccording to the quantity of water 
needed fOl' each, and eonsiclering the percentage of eflch crop that is 
likely to be grown in each subdivision. The results are further • 
moclifietl by n: 'consideration of the climate, soil, usc of water, and 
typos of farming followed in each subdiyision. 
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TABLE S.-J1Ionlhly and seasonal net irrigation requireme11ts oj lhe variolls s1lbdi­
visions oj lhe .ilI-issouri and l1rkansas River Ba.~ins 

----- .. ~----'------,---.~------------'-. - .- ..._----
Mon thly pcrl'en tUb'O of totnl se!lsollul net irrigfllion re· Sen·quirements sonnl 

N'wn· I---.--.--___,___,---;----;--~___,--I netirrl·
ber gUlion 
of Description o[ division rc'!uirc· 

<11\'1· ment, 
sion Apr. l\fnr Juno July Aug. Sept. Oct. in ucre· II fcet per 

nero 

1 Nort.lwnsl.\'rIl Montunu.••..•_ ••.••.•• --0-;-i-;;-;. =~~, 11 1. ,jQ 
,,'j' Norlh I'culml Montunu._•.•• _ ..••••.. U 41 I 31 21 ..•••••• 'I I. flO 

l"'lIlrnl ~lolltunll•••••••• _.••• "'_"" 3 :12 . "" 20 ........ I. 70, t 
" lTplll'r ).[Issouri Hlver BUbill 

]5 _______ ..In l\[ontana..................._.•• , 31 'I 1.00 


Ii VW~in I;(~I~~f~?,I~~._!~~~:~. __....__ 3:1 45 17 _....... 'I 1.00 
6 SOIlLlll'u.,lcl·n Monlllllli .._.._. __..... . 3t 39 20 ·1 'I 1.95 
7 Ili~ Horn HiveI' Hl~~iu ill 

W)'olllln1;.......................... 'I 1.05 
8 Y(lllo\l'~loIlO IIml !.11,;:;ourl 

Hiver IIIWIIl in \\. romilJg ........_•• o 32 JS 11 1.70 
n (I PI!,:r 1'!iIl1o Hive!" HllSln in 

\\ ,Ollllllg.......................... 15 2 1 1 1.60 

10 Norlhel1S11'rn ('olonldo....... ;[ I!l 7 1 1 2.05 

II Norlh ('I'lIlnil ('olon\llo....... ~ 20 7 11 2.20 

12 South t'('nlrni ('01011\<10_______ n 18 a 11 2. IO 

13 ~oulhl.'Ml('ru l'lliorndo........ 8 In ·1 22 2.30

H \V"es1.l1rll Knnstls ... __________ ... _ 4 2U "0 I 2.\ 1. 75 
15 (~(1ntrnl Nt'hrusku ____ ... ____ ,___ :.~ :)2 '3 1.2.5 
IU W~Stl'l'Il N~bnwkll....._......1 2 12 '2 2.00 
17 Westl'l'Il ~otlth 1)okotn....... 1 27 ]0 II I. flO 
1$ Westerll N""lh lJlI};OI.O......T ....... 35 22 1 III 1.35 

i~ Ii ~ I 
-.----..-----.----~--~-----

1 Winter Irrigution. • =-Inilll~' winter irrigation. 

One} of the prineiplll influences affecting the seasonal irrigation 1'e­
quil'Cll1Cnts of this 11,1'011, is the shortncss of the period in which water 
is applied to crops. In general, the use of water on all'nJfa covers the 
longest period, but even this is short when compared with its dlU'ation 
on othcl' mnin rivcr basins of the West. In irrigating 275 plots of 
alfalfa loented in several localities of southern Alberta ovor a number 
of years, 15 pCI' cent of the total scasonal application was made in 
1{fLY, 29 pel' cent in June, 33 pCI' cent in July, 22 pel' cent in August, 
and only 1. per cont in September. In irrigating smali gmin the 
scnson is shorter. In a totnl of 758 plots of whcat, oats, and barley 
grown in sonthcm AlbeI'ta 2 per cent of the wntm' application was 
made in 1:Iay, 4·1 per ccnt in June, 46 per ccnt in July, 8 pel' cent 
in August, and none in September, In il'l'igatmg G2 fields of alfalfa 
in the YcUowstone Valley, 1{ont., lJ. pel' cent of the totnl application 
was made ill May, 25 per cent in June, 35 pel' cent in July, 26 pCI' eent 
in August, find 3 pel' cent in September. In irrigating 48 fields of 
wheat and oats in the same valley, 49 pel' cent of the application 
,,'as mnclc in Jrmo, 50 pel' cent in July, and 1 per cent in August, In 
the Arkansas Valley of Colorado the growing season is longer, water 
oecasionnlly being applied in March and as late as October, with 
corrcspondingly smn1lcl' quantities in ,Tune and July. In a total of 
132 fi('ld experiments on diversified el'Ops in the lhlmnsas Valley, 
2 pCI' cent of the water upplien,tion was made neal' the cnd of :March, 
8 P('L' cent in April, 20 pel' cent in May, 23 per eent in June, 22 pCI' cent 
in ,July, 19 pel' ecnt in August, 4 per cent in September, and 2 per cent 
in October, 
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The duration of the irrigation season and the quantities of water 
needed for each monthly period in each subdivision are also given in 
Table 8. Quite generally throughout the basins, a small percentage 
of the net seasonal quantity of water used is applied late in the 
fall, as winter irrigation, to provide soil moisture for the following 
season. Accordingly, in estimating the monthly irri~ation require­
ments, a small percentage is allowec. for winter irngation and is 
placed in the column headed October, although part of such allow­
ance may be used in November or later. 

The subdivisions referred to in Table 8 are outlined on the map 
of Missouri and Arkansas River Basin. (Fig. 19.) 

APPENDIX 

USE OF W ATF:R ON CROPS IN MISSOURI AND A>lKANSAS RIVER BASINS. mRIGATION 
WATER APPLIED. RAINFALL. AND CROP YIELDS IN COLORADO,KANSAS, NEBRASKA, 
WYOMING, AND IN ALBERTA. CAi.'1ADA 

TABLE 9.-Use of water on crops in the Missouri River Basins, irrigation water 
applied, ra'infall, and crop yields in Yellowstone Valley, Mont. I 

ALF_-I.LFA 

--' 
Total quantity oC waterMonthly application oC water received by cropNum-Area Yieldber oCYear Ird· perIrrigll' I

gatod acretions August Se~tem. Irriga· Rain·May June July Total er tion Call 

Acres Feet Feet Feet Feet Fed Fed Fed Fed T01l8
1900___•____ 53,40 1 1.30 1.30 0.44 1.74 • 5.11 
1901-_.____. 53,41 1.14 .59 1.73 (.)
1913__ .._.._ 8. 30 2 0.01 0.70 1.31 .67 1.98
1013___•____ -------- ------- -------- • 2. 65

7.60 2 .81 1.09 1.90 .67 2. 57 2.75
1013________ ------- -------- ------­

10.00 2 .80 .58 1.38 .67 2,05 4.70 
1913__ •____ 6. 70 2 ,\lS 1.86 2.84 .67 3.51 4.50 

-~------1913____•__ 2.17 .67 2.84 5.504.40 2 -------- 1.11 1.06 -------­1913___•____ 2.90 .49 .35 .67 2.133 -------- .62 -------- 1.46 4.90 
1913___...__ 3,40 3 0.42 ,50 .46 1.38 .67 2. 05 4.80 
1913___.._._ 3.55 3 .48 -------- .62 .39 -------- 1.49 .67 2,16 5.30 
1013____._._ 6. 12 2 .8.1 ---_._--- .80 -------- 1.63 .67 2.30 4.50
1913______._ 2,66 3 .23 .58 1.22 -------- 2.03 .67 2. 70 4.50 
1013________ 3.43 3 .34 

---- ----
.62 .91 1.87 .67 2.54 4.50 

1913._.._... 3.50 3 .36 .32 .58 1.26 .67 1.03
1913__ . _____ '-'ii:28- 1.32 .61 1.90 .. ~:~5.45 3 .76 -------­-------- .28
1\ll3_____. __ 8.50 3 .21 .33 .46 1.00 .67 1.67 4.50 
1913____._._ -------- -------­

2.93 3 .48 .38 .14 1.00 .67 1.67 4..50
1014 ________ -------- -------­

10,00 2 ------- .57 -------- .33 -------- .90 .82 1.72 '3.89 
1014 __..____ 7.60 2 .00 .87 -------- 1.53 .82 2.35 2. 87 
1014 ________ -------- ----:70­35,10 3 .49 -------- .81 -------- 2.00 ,82 2. 82 3.83 
101·1 ___. __._ 11. to 3 .55 .37 .50 1.42 .82 2.24 5.45 
191·1. __• ____ 1.45 2 1. 32 2.40 .82 3.22I.OS -------- 5.24 
1014__ • __•__ -------- --------

1.21 2.76 .82 3,58 4.0111.50 3 .61 -------- .04 -------­1914. __..__. 5,65 3 .49 1.17 .73 2.39 .82 3.21 4.01 
1014___...__ 7.13 3 .36 .51 .46 1.39 .82 2.21 4.88 
1014- __..___ 8.08 3 .84 1.06 1.90 .82 2.12 4.21 
1914____.._. .01 .82 1.79 3.565.71 3 .44 .53 -------- -------­1914_____._. 4.80 2 1.70 

--------
1.53 3.23 .82 4.05 4.26 

1914__• __._. 6.27 2 .43 .54 .01 .82 1,70 4.27 
1014___._.__ 5.62 2 .58 .89 -------- -------- 1.41 .82 2.29 4.52 
1014 __....__ 10.50 4 .37 .36 1.15 -------- 1.88 .82 2. 70 3.16 
19IL___..__ 3,90 4 

--------
.39 .26 1.03 \.68 .82 2.50 2.82 

19IL.__•___• 4,10 4 
-------- .38 .40 .71 

--------
1.49 .82 2. 31 2.82

91L__•____ -------- -------­
1 3,70 4 .30 .27 .84 1.41 .82 2.23 3.45 
1914. __...__ .79 .48 1.57 .82 2.39 3.45.303.10 4 -------- -------­
191L_..._._ 3.10 3 1.39 1.79 3.18 .82 4.00 4.50 
1914. ___..._ 4,00 3 .41 .62 1.12 2.15 .82 2. 97 4.50 
191L _____._ 3.30 3 

--------
.61 .51 1, 32 

--------
2.44 .82 3,2<1 5.00 

1914._....._ 3,95 .59 .36 1.44 2. 39 .82 3.21 3,003 -------- -------­1914__ ._.... 3,70 3 .28 .86 1.56 2. 70 .82 3.52 2.30 
19.14. __...__ 3,50 3 .80 .29 .87 1•.06 .82 2. 78 3.70 
1914___ •.____ -------- -------- 3.16 3.703.00 3 -------- 1.18 .29 .87 -.. _----- 2.M .82 
1914.••___. .20,20 .45 .36 1.08 .82 1,90 02.013 -------- .27 -------­1914 ___.._.. 10,10 3 .28 .29 .14 1.31 .82 2,13 02.91 
1914 __._.___ 2.30 2 

--------
.38 .44 

--------
.82 .82 1.64 4.00 

1914 __ •_____ -------- -------- -------­
3, iO 3 .90 .19 1.19 2. 97 .82 3.79 4.00-------- ---- ..---

See footnotes at end oC table. 
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FIG. 19.-1\Iissourl Rlverand .~rkllnsns River Basins and tbe various duty of wakr dh'lslons (bounded by dotted lines), wit:: net Irrigation requirements of eacb 
62525·-~'8. (Face p. 42.) 
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T,A.I1LE n.-Use of water on crops in the .Missouri River Basin, ·irrigation water 
applied, rainfall, and crop yields in Yellowstone "Valley, Mont.-Continued 

_~LFALFA-Contlnued 

Total quantity ofwuter 
NUIII' Monthly application of water received by crop Yield 

Arca 
Year irrl· bcrO(�----~~--~----~----~-----I·----~----~-----1 

gllted irr[gll' I~ l' R . .rc'~ 
lions MIlY June July August'oePlCl!l' l'!lgl1' I1lD· Total! ber tlOll (nil 

Acr(8 Prrl. Put P<rl. Fut Put Feet Fut Frt/ Ton& 
11114. ' __"" 4.00 a O.6S O.5i 0.32 ._._.'" 1.M 0. 82 2.:i(j 3.10 
1111-1 11.00 •r.i • fJi ••_........... .. 1.22 .82 2. ()I 5.00 
1914 12. 00 :.! • i8 .611 ••••____ ........ \.4i .82 2. !..Jfi 4.80 
19].1 .s. ao 2 .94.77 I.il .82 2. [~1 5.•10 
19].1 :1.00 a .72.72 1.98 ~_ .. ~ .... ~ .. :1.42 .82 4.24 3.70 
1014 2. 44 .82 3.26 a. iO., 10 
1014 5:'10 ~ :~ I:~S I:.'fl L::::- 227 S·, 3. on 5.:!:1 
IUI4 4.75 4 "13.71 I .S:! \ ...... __ 1.4ti .82 2.28 5.17 
11114 ;J.!.'fJ ;I ___ ..... • II;, .3U ...... . 1.3-1 .82 2.16 2.ft.! 
11114 6.$0 2 l.rtS .50 ~_ ..... __ .. 2.08 .82 Z.1I0 3.10 
111101. ~.5. \10 2 • [.0 • H ~. ~ ~ ",,, • II-! S·, J. iii 3.10 
1!115 !t20 :!.4:1 I. :tJ 3.m 4.117 
1915 8.411 ~ "T~' :::::::: :~~ ....:~·~.C::::: l~[)S 1.2:1 2.81 4. \Ii 
1915 S.60 1.24 J#Zi 2A7 4.117 
lUIS f.. 27 4ft! I.n 1.85 4.30 
191.~ •••••• .\6~ .S! 1. 2:1 2.07 4.60 
11115 ....... . fl.GS .67 1.:12 2.ft!)~ '--Jr ""~~'I~~~~~j:~~~~~~~ 

S·, 
t.2"J 1 5. ~Jf) 

JIltS ...... . :i. ttl S" -._- ........... - .. - .... ,.r.------- 1. 2:1 l 2.05 75.80 
I 

HAHLEY 

~II~. ~.::~L.~J,___2-!,_.._·_··_·_··...!t·_·_·_··_·_··...!.I___1._2.~51 O.M ,2..:._-._._._.._.""'__1_.8_0--'-'_0_."_11..;.._2_.58---'I'-B_'_~O_~_tf~ 
COHN 

1014 ........\ 62. 30
6. 50 1 I 1..······1······_·\ 0.62!.......·1......--1 0.!i2! O. il 1 1.331
11115 ••••__., 6.50 I 1.03 1.03 30.00oI..······t·..·--· ······ .. I··..····r..·_··· ........!
l 

OATS 

lilI3 •••••• ..1 5,25 2 w_"' ___ w_ 0.33 1.33 1.661 0.55 2. 21 'S7.602 ________ 9.11~11113 •.. _ ..... 5. 1~1 .OS 2. 91 . .55 3.46 .'is.502 ____ ... __ .- 09l~1913 ........ i.20 .55 2. 36 68.00 
1913 •.••,,_. 3.20 2 ........ .46 .33 .55 1.34 73.50 

.72 1.81 I 
2 ____ .. __ _

11113....... . 3.2!l .41i .50 :~l .55 1.51 iJ.50 
1013...... . 3.10 2 ••.••..• .45 .50 .05 I .55 1.50 i3.W2 __ ,.._ ..__ _1913....... . 28:.! .40 .50 .00 , .1ili 1.45 73.50 
1014 ...... .. 5.00 2 •••••••• 1. 16 ................ """" 1.16\ .61l 1.8.; • 112.00 
1914 ••.•..•. 4.30 2.1S .69 2.Si i4.00 
1914 ...... . 4. !?O .!12 .69 1.61 87.00 
1914 ... . :1.00 1.0\1 .69 1. is 102.00 

:1.$0 1.02 .69 I. il ,Ti.OO!~~m~:~ ( ; "~:~j:~~~~~==j~lOB ..... "\WH... .. :1. iO .80 .69 1.49 84.00 
101~ ...... 8.30 .40 .69 I. IS 59.00 

: ........ .49 .60 
191'1._....1 1. II ::::':::1:::::::: : .69 iJ.OO 
1911. ••.• I. t18 '::::::r:::::: .00 .fl9 1.211 73.00 

1 .51 .51 1.20 
1914 ••••• 1.5\ .as .69 1.0i 73.00 
191'1. ••• "' 2.60 .91 .69 I. flO 58.00 
lUl4 ....... . 3. Sli .68 .69 1.37 iO.OO 
J914 ........ 8.05 .70 .69 l.a9 61.00I::: r"J *~~:~~~~"~~~ 
1014 ....... . 5.00 .76 .r>l 1.40 'Ii. 00 
1914 ...... .. 2.80 .62 .f>! 1.2!l 211.00 
lIlI4 ••. __ •• , •• 20 .43 .69 [.12 65.00. : :.~.'..:;.'.:~.':...;,..............::...~... j~ ..........".... 

lOiS........ i.81 I ·--ii~6i}:::::: .61 .112 1.53 74.00 


POTATOES 

1914 ••__ .... \ 1.00 0. 71 1.71 I 2M.00 
1914 ........! 3.502.80 t ~ .. , ............. 1 o. ~~ O. &I '······..1 .S2 • il I. 23 10 Oi.OO 

1914. .......1 5.70 1.07 • il I. is 

1914 ........1 .m .i1 I.al 111.00
2. 2.1 I ~ .....-.. ;;;;;;;;1 ~ ~ :~::~~:1~~~~~~~~1!IUI.4 •.•••••• ' 6.10. S" .il 1.53 214.00 
1915. _ ...... i 3.50 : 2 .36/........ .36 1.03 1.39 250.00........1........ 


i I 

See (ootnote.~ Ilt end of tabla 
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'1',\111,1] O. ~I '.<r of Imler on crops in tile .1HII.muri IUNr BIL'ill, l'rri(Jlllilln ,ralrr 
nl'PUrd, 'rtLinJall, WI,d CrIlp ?li('It1~in Ycllou'slonr. l'allcy JlollL-t 'outillucll 

;TOA 1t llI~wr" 

:'.ionthly :l[l[llh\ltiun of wiltrr 

It••hl­
!.Il Tu!.:! 

Yilt-l 
1"'( 

~xrc 

I 

f.'l,1 

:;, ~~I 
.~ :!~, 

1i,1:' 
17(1 

ki~! \,i_,O 
;$, ;JI 
I~ .....0 

I-~. 70 
r. I~ 
!! ;~·4 

~ ., 

., 

., 
1 
2 
!! 
a 
2 

II, I', , 
O. :!~j r 

.:1I 

.<11 

Ful 
u.n,
.,.7 
.. n7 
.Ii'j 
.f;i 
.fr;.n, 
.f.7 
~ fi7 
.71 
.7{ 
.71 
.71 

1.0.1
I.m 
1.0.1 
I. It; 
l. IX! 
Uti 
1. I~l 
1.0:1 
l.o:J 
1,0;\ 

htl 
:!.:i~ 
!.!.:!t; 
.J Of
2' (J~ 
1. Wi 
!!. ~:l 
L 7;1 
1. !i2 
1.7:1 
L77 
!. ;1 
~.()li 
1.1;1 
1.tt:; 
1.!'1 
1. flt 
U7 

~~{ 
l.f'i.5 ! 

1. 71 
:'.:m 
!.!.fi:l 

Tr,ns 
tt i!J.OO 

1;;.00 
I~.m 
Li.OO 
12.70 
1:170 
12.70 
12.70 
l~;O 

I.: 1.'l.tli 
m.IX 
1:1. ,10 
12.2>! 

17.00 
W.IO 
f.. (X) 

J.I.;;o 
15.00 
U.7[) 

Ir.:·io 
15.'10 

\\"lIE.~l' 

1013 .. 
I!H1. 
l~lIa 
lm:l 
lIll:', 
1!J !;~ 
lIH1 
l!II! 
I'IH 
l!'H 
JIll{
HlH _ 
HlI!. 
1\'11 
Hili 
l!,L'i
Bur. 
1111:i 
I!II~, 
I~H;; 
l!n:; 
l~H.i 
HJI:i 
Ul!:\ 

,·i.r,~ 
;',IlS 
:;.. f~1 
~.ll' 
:t 1'2 
;t 0, 
"; fiO 

t l. .'~) 
,I /).• 
7. :t~ 
I.IiU 

11 ,'i) 
I:,W
:...m 
!i 20 
;1. II 
;1 fJ.i 
!l.2s 
4.11 
.j. -;on 
:-,fO 
!i 2''! 
j. !!~ 

111. !', 

., 
!! 
2 
:J 
I 
I 
1 
1 
1 
1 

• ;t.i 
.:,0 

• k.i 

1.0~ 
l.:!tl 

.. j.~J 
.so 
. s:. i 
.:1I 
.~:i 
.01 

"I 

1.0,1 
.62 : 
.~ , 

,,'II t 
.HZ 

1•.10 
.;,0 , 
.m 
• f101 t 
.~f 

1.2J

."".

.~j 

• fin 
• 75 ~ 
.!I[ 
.VI I 

.. f';' I 
1~1 ; 

1. rfJ I 
I.!?O 
1.12 
.':1t: 
.'IS , 
•.s~l 1 

OJ¥, ! 
••-h; • 
.n;;' 
• [hj 
. :­ ..1 
.mr 
.fin 
.r.n 
.n! 
• IT! 
.ft! 
.IH 
.GI 
.1>1 
.!r2 
.H2 
.92 
l)"i 

:g~ I 
:~l 

n1l.'~1l. 
1,[., u 42, !II) 
1.17 4;).!lO 
l.rY2 ·H.70 
1. r; -I!l. [II) 
1.0(1, 4:1.!/() 
l.r.:.' 43.00 
l.:{j) 11 :a.711 
J.3!! ·11. ,0 • 
1.56 +1.;0 
l.M 4>1.;'0 
1••11 W.OO 
I.·HI W.OO 
1.30 21.110 
I.:IU ~J{}.~~) 
1 • .'J," ::!·!.OO 
J.·W rr1. 30 
Lil 
1.11 
1.(11 
:!.12 
:!.IH 
J.~1i 
1.·10 
LH 

··5r:r.(j 
40.00 
-1r..OO 

~X:~ 
':i.';:~>O 

1 ·Thf.~. c::tl1·]!f1'1 "~i'r·1 n;:ldl' H"l O.·}..-l-; :W:lr Billings hy Ihf" BUrtl'jfJ of Puhlic> Hn:ld~, l-nitf'iJ :-:t:1U\S Dppurt­
mt'II' .. I .\(.rlr'llltun', l!Il lhr '\Toulan.! .\(::w'ullural 1';xpI'riUlent C:1:lli(Jl1. 'rb· S,~I< 01 tu,'"" n~Jd" ure 
ltlarn~, "andy ttl·un.,;•.tn,f HO(\ ~:ln.b· luam!;~. 

>1 o. I':. ~, Hnl ~Hll 171 
·'0. E,~. nttLl';':.!.\~:.p.nl(~. • 
4c Thi~ ,In-t r"l1liwin~ f'\fWrimrn{"'I, up to footnnt(' ~i. {rom :\font. EXllt. AgT. :""1. nuL Hl:l. I?!. p . .?.J.:jL 
J Th:, ·lll·j (,J!I"wi"~ pxp~rlllll'l1t~. up III [ootll!ll~ .~, from unpublished rpport of OUrt'.1t! o[ PublIC Ho:.!!s. 
, llaIlUj:\'d by It ,it, 
':" \pprO\irlntf'. 
'l Th1s '.!111 fflllow;n~ ,,'(p('lri'n(\nt~, up to fnolnOlt1 9, {ronl \(out. Agr. Expt. !"t<l. Bu}. 111:1, {~,:, p. ?Sf;} • 
• 'rhi> :In·1 t"lI"w,">! ""~'lj:lI~nh "I' to [ooloole 11. [rom tllljlllhlisht"! rpport (.f Tlurl':HII.f l'uhl1l' [{"ads. 

1 .\\"l'r'lgt~ Ilf llh,rl,,·t 1llit\. pnl;:llo\'".;; frmn irri$tll\'d :\lul uninl~ 1\",1 pIll,S. 

t~ Ttuw: ani! (ollow.!)'.! < \llf'rinlPnt:i, up to f(]otuot,~ t:!, rn~tn )!nnt . _·\~~r. ErJlt. ~f:1. Btll. Hl.l, (.::.:. II .::",';'J. 

1.; Trli ... lwl f ,I1f1WW~ t~'PI'I·~'Iwnt ..., u~} to [otltnoh- la, (rom unpuhhsJlt'd rt\[Jnrl of Hurp:m of Jluhlw !{rmds. 

U Tin....Hlti ( ••!l,I\' iH..t 1"lJfjUf1H'Ut~, up to (ootoott> lJ, from )lont ...~gr. E:tpt. :-:ta. lhdlO:', (::,;, p. -256). 

10 Tbl:i aull (oUuwinG ~:ql<!rit1lentf. (rom unpublisbed rt'port (If Bun'au of Public Hond •• 
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TA!lW~ lO.-(,',~(' of t/'flil'/, OIL {'1'()P'-; in ill(! JIi"Mllri Ril'er Ba.~in, frri(lulio1L waleI' 
upplicd, rail/fall, awl !'rll]! yiC[d.~ in (fallnlin \'allcy, Jionl. 1 

~l'(UH HEW!':' '-,-­
'{'utal qUllntily OrW;I'l'r IMumhly nlll'lir:,tion of l\":lt.'r 

Art':1 :\Ulll' rt'{'l·i\"t'd hJ ('n'{, . Yidd 
It! l~ lwr \)( pl'rt!',.lt(lf UI'lj!'l ­

ticu;t> Hai IJ· I 'I'o[al UlTO 
(all 

,.-I'~,~__~_,_._•• :--,~ 

.. lrrr't , F((t rid n.t J.f t FHI I Ful , Fut 7'on.~ 
1(:01 .-.. ~ ... -...... :1 (Xl ., o. ~'n (I. ~u 1..Hi: 0, :,U I 2 ()" , 10 00 

. ....- ..........' 
" 

,--,--.-.--~.~-

\1' II t: \'1' 

1 ~ 11U!iI!rI~'f 
l"'~r.j '" ,; O~ ., , .,- (J 7! 

! 
1. ~I", O. ·l!! t !!. -10' J ~i7. :-'9 

.~ -~ -..- ..........---_. --­

( 
 t.tl\ l:Jt 

1·m'.~.,
I'!~I :\J ooj n .;0 0. :;1 1.02l 0.41 1••1Ii1 :100
limn :l I.;H .11;- l.!IS .-11 2.42 ellf(l~ .:;~ I (j .4,~,l'IIXI L ... : • ;l."'i 1. :.1 2. 70 . .4-1 3.11 I :.02 
J;IIK, 1m :) ..n · II • :lO.lr I
IV1XJ : .... ~t(J '! .I;t 1 17 1. 7~ .4~ 


I'JIlI .U~ f oS a.313
~~, 'f~ , .. .:01 ,"l\,"\ .(;"j ig;J~ 57 l----~:~ 
Hill! ..... ;...... : :1 .~; 1 ;.1 1."1 I • ti7 2. 4S 3.30 
I:'{) 1 7,1'! :l .. ;0 • II,"} 1.21 r .fi2. J.M a.a,; 
li'llI 11",-, ., .2'0 1.27' • (j~ 2.17 :l.:m.,
I'ffll 1.1Xl .~'i l:~~ t .,13 I.:!! I I.:'U 
1'11'1 . 27,1 • ~':i ~ u:; t .1i2 J.v, I 3.00 
l(jO:! n.7:! " • f~t ! O.! l~ r,:. I .7R 2.·1:j. If) 
Imt! ,27, "1 1.1I0 1.00' .7S 1.7b ,........ 

l~jn:! "I :m a.l.1 3.1:1 1 

· is 3.91 ........ 

Pi(n :!7...... t .U-I I 1.03 1. {I" FJ~"~' •• ~ ?~ .. ~---- 2. 72 i ________JAIl ,t :1O •• w _ ~ • .... .. ~_ .. I. flU I 1.03 , ~ ~ ~ 

-- ...-.~-~.......,--~~----,...~-~-~-.-


TnroTHY .\:\1) ('U1Ylm 
"'r_ ,~,-.-_~ , ~-, ~ 

~~...----.. -­-'-'----:"1
1,1(1: ., .. ,',' . - .. -~.- "--"'~".' a.'m J.03 l.fi9 I....·..· 

.U,F.\.LF.\. --.----_._---_._-_. _... 

I (12 (I ;I;' !I t;J 101 O. 7~ (')" 

n U!L:O:Y 

I IiI;',,/I. 
1,'-\Ut;1" _. ~ ..... ~ ... _~ 2 i.27 0.71 , .. .... .... _, . I.U' 0. 42 1 2·10 ~ 45. on 
l"'!I!1 . •!I'" 

~ 

.!l)oo, .-11 , 1.3U ~tOO 
.I~,()(j , 1. ;~J 1.(,0 .2.'< j .t.7S 10 .!Ho;,Oi 
H~X). .tifj · ~.I .... .., ... ..... 1.17 .. 2~ j 1.45 hi. 2'~ 
J:KJ(L " ~;I~ .!J~ __ _ .. 

~ 

_ l.!lfi ~ ·1!! ' 2. :l~ (j~5S 

., 
~.H ·~ .. •• I 

lDOl :! ~ ~f; ~ :it ; - ~ .... - --.... · ;1 , .4:J 1.20 ; 11 61.m 
111(11 1 .~ ---~ ....-........ " 

~-

• 46 J.:ll I 511.00 
l~j{l'.!" 2 ·:"., .4~ .~* ... ~~ ----.,.. .U. • Crl 1. III (.)·"'. 

n.\l':l 

J1'\01 I!I 1. ,,{ : 1.:,;'1 1.91 "ii1.00 
l~V~J 2 1.:\1 J.:l\ .1.70 72. 7.1 
l"'thJ !l -.¥ .. ~ -~ -, 2.Ilt 2.10 , 2. 52 72. ;.:;

,~.~~ "-"~~-' 

l..,!t'J 1 "'''' ,I 1.2-. 1. 2," .t.72 
I1IIKJ !l O.f.!) I .2:! • >-1 1.23 "',ii)' ­

~,l!~)(J 2 • :,!, ~-.' .. -... ~ ~ :-,n .9,1 ; 75.58 
l'ijtJ :l i 1. Gi ! 

7,1. fi7=0 • · " 
11'0\ ~ ." 2 . :7U I .:r-.:; :::::::-:: :1 !.!. 0.) 11 73.00... 1 

I 1 .,- J I)'" 1.72 
)UOt.... ' .......... ' ~ · ~.i .74 _ ....... -_.. -,", - ~ 1:~ 1.1:>2 
J\lO:! , 2 . v:; .,..,:.! t~ 

. 
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~. 

'<- .. ,,",, ·1" ........... ~ - 1.77 231 -------­
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TABLE JO.~·Use of water on ('rop,~ h. the Missouri River Basin, irr£gation water 
u]/plied, ruin/all and crop yields 'in Gallatin Valley, llIont.-Colltinued 

WHEAT 

~-=-Il\I:~I:IY appliclltion o( water Tot.1I1 q!lnntit.y o( wat.er 
Aren i;~~r~i ._'__~ received by crop Yield 

Year irrl- irrigll- perI 
guted tions _\u- Scp- lrrigu- UIIIlI- ncre 

June July gust tember tiou (nil 'rotul 

~-~-----~ --~~ --------- ----- ­
Arrr.'f Pat Put Put lIu~heI.,Pret Imoo._......___ ..... 1.00 O. :13 0.77 0.30 1. OJ I :lh. ;Cl 

1001.......------..i 5. ~N .:13 .45 I. nil \ "4:1. 20 

1.00 .26 .11 .4:1 1.20 


Ulil2.._............_• 5.ti2 1.:!I1 

1001. ____ ......... '''1 I'~I "42. GO 


2.44 .72 3. 161 (')
; 

PEAS 

;hw·~~~==~..·1 4.2:11.00 I .28 O. 41 I............----·-I..··~·~·II... •[,6IU I 0.41 1 1 51 I" :11. 2.'i
1000................. 2!2 o.lml .28 _ ___ .:!!! ..n.> "22.]j 

1001 .........__...__• 8.40 


1,...... __ .:!" 1---"'" ... -.:..:.~ .~~L_-_{_{....._I_._12-'-1_'_3_i_._1iO 

, These mCllSurements wert! mlldl' 1l)" lh(, l' nih,,1 StlltC-< Offie.' o[ Exp(,riment Stlltions, with tbe Montana 
Agrlcultuml ExpcrimlmL SLntion (·onpemtIn!:. TIlt' soils o[ these fields arc loams und clay loams. In a 
fow cases Lhe dllll> on monthly Dpplit-ation Drc incomplete. 

; O. 1':. S. lIul. 110 (/8). 
a ThIs lind [ollowlng Item (0 [ootnote 4 (rom O•.E. S. Bnl. 8!i (16). 
• ThIs and [ollowlng Items to fooLllote " (rolll O. E. S. Bul. II),! (/7). 
• This und (ollowlllg Itelils to footnote 0 [rom O. E. S. IInl. 119(18).

'This Dnd [ollowlng Items to [ooWote j frolll O•.g. S. !luI. 13.1 (/9). 

T Thla and [ollowing it(,ms to footnote S frolll O. E. S. !luI. Ij2 (£/). 

! O. g. S. !luI. la:1 (19).

• This 'Uld followIng itelils to [oo(noto JO [rom 0_ E. S. !luI. &i (16). 

10 This lind [ollowing items to footnote 1( [rolll O. g. S. Bul. 101 (17). 

II 'I'his lind following itelils to [ootnote 12 [rom O. E. S, Bul.lln (18). 

II This lind [ollowing items to [ootnote 13 [rom O. E. H. Bul. 86 (/6). 

" ThIs lind [ollowing items to [ooL1lOlu 14 [rom O•.g. S. !luI. 104 (/7).

" '/'his lind following item to [oot.nole 15 from O. g. S. Bul. 119 (/8). 

" This lind [ollowlng iLem to (ootnote 16 [rom O. E. S. !luI. 13.1 (19). 

16 o. g. S. !luI. 104 (/7). 

"This Dnd following item to footnote 18 from O. E. S. Bul. 119 (18). 

"0. Eo S.llul.t!6 (lti).

" O. E. S. Bn!, 104 (/7). 
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TABLE n.-Use of water on crops in the .M'issouri River Basin, irrigation water 
ILpplicd, rain/all, lind crop Y'iclds -in Gallatin Valley, .Mont.1 

ALFALFA 

Totul quantity o( waterMontWy npplirotion o( water ret'Clved by cropNumber YiddYour o( irri· per acreI 
I gatiolls lrriga.. 

June July .\U!;ust tion R.lIn(nll Tollll 

___,_"_~o____I____ -;;:;---;:;-----;:::;- -;;:;- ----;:::;- --;;;;;---;:::­
lflO3 .• __ .••• ,........ I 0.50 •.••.••••••••_•••__• 0.50 0.70 1.20 '4.62 

JU(~I .• ", ... 0 ..... U •.__ ••• _•. ___•••_._ ••••••••__ • ,00 ,70 ,70 I. U6 
100:\ ._... 3 .(J(\ 0.17 0,17 1.00 .701.70 4.42 
1903 .. ·1 .6; .2.1 .f,s 1.50 .70 2.20 3.75'-0".0'''0 

JIlO3. • ...... 5 .51 .50 .00 2. ()O .70 2. .0 6. 350 • •• 

J\I03..... ..... ...... 7 . Kl .65 J.OU ~.5O ,70 3.20 7.20 
JU03............... S.s:! .75 1.4:! 3.00 .70 3.•0 7.6\1 

OATS 

Bu.htZ. 
JOOO••••••••••.•••_•__ 0.39 0.39 '46. J2 ~:·:=-~\-=~~--I..·..·---· ..----....1000. _'" _. _•• _. _____ _ 1 0. J7 • ____..... _.__ ••••__ 0. 17 .3U .56 61.73 
Jooo................. . .39 I. 00 OS. 10 

.. •• • 

4 1·----·-·-- .~:JOOO................. . ~ ':!:lj...... o. ?13 __________ Ii) .311 1. 14 73.54 
J9OO..... .. .... _._._. :1 .33 .6. ..._.____. 1. 00 .39 1.39 74.82 
Jooo ............... .. 4 .33! 1.00 ........._ 1.:13 .39 1. 72 78.15 

J900................ . .3U 200 7i. &1


5 .?? ." 1.001.00 1 O.3~ ~.U7J\l00................ . o .33 i • U, _ ()() .39 2. 3U 83. 53 
, 
.~__ ~o___ o~_ .. _.._.... ...!___!__ _'___ 

PO'l\\'I'OEcl 

Pounds 
100:1.._._............ . o .......-..1.........1......:-- ._..__.;__1 0.59 0.59 • 18. 750 

1903................. . .[.g 1.09 18,000 

]001................. . ~ :::::::::: ::::::::::1\ ~: ~ ?: &r .59 1.59 16, 500 

1903.................. [, ~"~"~_.""_I O. ~ 1. ~r'j J. 50 • flU 2.09 JU,05O 

]IKr.I............... 6 ..........1 .W I u.0 2.00 .51) 2. 59 16, 500 

1903.......... 

0 •• 

n .. ~ .. ".. _.. ~, .07 \ l.b:l ~r,o; .W 3.{)IJ 14, 550
do'" 

WHEAT 

l00:I..·.=•.~ ..•~~~..T_o 0.59 0.[09 ].920 
lOO:I ..................! .59 1.0\1 2, 505 
HI(~! ................. [ .59 1.59 2,655 
JOO:{" ..... ", ~~ _..... ~ ... ~ .... ~.; .59 2.00 • 2. OiO 
1[10:1.................' .51) 2. 5U .5 2.715 

I!!O:I. ................. · .59 3.09 ! 2, -laO 


• 'I'lll'St' experiments \Y~re rondllNed at Ihe cxp,'rillwntnl (anll o( the Montana Agrlcultnral Experiment
Stution ut HOllllllan lluti!'r ('OOIlt'ruth~t' tl~~n\\.lll)pnt hl,.·lWl"t1tl the stut.ibll nud this bureau. '1'hnli! of the alfalfa 
pl()L~ conlnitwd ut.>out on,,"s,,\·,'nteI'Ulh lIl·rt' umlllll oUl!'r plOIS olll~fiflccnth acre. The soil type on which 
the nluts- W.'rl' Ip. tllt'tJ is n lwu\"y silty"lo:.lUl of (·omprl(.·t, SlfUt.'iUrl'. 

, 'I'hls and rollowing i1t'lIlS to ioolUotl' ~ (1"0111 10l h Ann. ltJlt.~~1 Ollt. Agr. Expt. Stn. (1). 

l 'I'his lIud rollowiug llous to rootllot,'·1 (rom 0, Eo S, Bul. 104 (17). 

• 'I'hls 1I11l1 rollo\l-iug items to ,'lid (lr table frol1l 10th Anll. Upt. ;.Iont.•-\I:r, Espl. Stn. (1), 

, Wlle!llirosl blLtell uud shrunkell, 




48 'rECIINICAL BULLETIN 30, U. S. DEP'r. OF AGllICULTURE 

'l'AllLg 12.·-/:sc of !l'/ller an Ct"IM in the Jli.~,~allri Ril'l'r Ba.~il/., irrigation water 
applied, rainfwl, and crop yicltlli in I'alit I' proje!'t, .11olltana 1 

.\LF.tLF.1. 

:\[OlltWy nPl.IJcatlon of waler~UU1- 1Area hn'(ItYear l im. 1 

irrit!a" 
I gu(",1 

ttuus ! May Juue . . ;<1')'-
July IAllbt1H ; [,.ml,,·r 

.t<'ft' 
192L 13 I!J . 
192'2 :-,~J. :~:, ; 
IU!!'..L 
Itr..!'! 
Itt:!!! 
1!r.!iL 

_1 ,l'J.:!ij 
2,;. ao 
JI. 7r, 
"','"«1 

lU~ 0, ,"1 ' 
11l"..J li :~~l 
Hl'23. 
Hr~ 

;{ ~.I 
'1 t,-; 

:! INI II 
I~.N t 
~ 00 ;j 
II.·Hi t 

FM rul' Fttt 1',,/ 
1.71 1.~!l /:...... . 
• LJ O~4:J
I r""' 


."".::::iiF··~'· . 

.Jt i 4;)2 j 

.IU 

.J7 

.r.! 
_ .. 

n.uu.F:Y 

.... _... 

:~:~:.:~,___._Il_ ._:~51_ _96 I 25.00 

OATS 

! 'j'ota] quuntitr of wllt~r i 
f(oct'!\'(,d or crop I Yi~ld 

.-~ --- Ix'r 

I rrigu·l Hain· Iacre
~1_1 full Totnl 

P,lI 'J:(~;" ;~l~ 
3,,"! o. 20 ~. >,3 I'l 
.~:! .!~ 1.:17 219 
f- .fiu t 1.2'2 1.91 

:~~ I :~~ i U~ ~~~ 
1,1;) 1.U1; 2.:>0 2.-14 
LlI1 I. 01 !1. 0'1 2.01 
.~7 1.01 1.4S 1.52 

Llt I 1.01 '2.1;) 2.J3 
.n j 1.01 1.5~ 1.1;5 __J 

I Bushel.' 
' 0 •__ ............. 1 3 ·17.50 


11.~1 U.211 U.71 i 20.00 
3.';7 : "0' 3.77 I 320.00 

1921.. l.l--_~~": _.~.~l !·-·:=l~--~···'··:·-=:~I~~·~~ Lo:.~() !_.l~j~~ 
PO'f'ATOE" 

1020. 

~rEr.TZ 

J II ~I' :~ :~~.~--~-~-·---..~..~o-.-2G~~:1~~I~.~10~:1~_3_0._00 

WlIE.I.T 

35.00 
15.20 
17.00 
19.20 
31.80 
35.90 
-10.50 
3S.90 
20.00 
30.00 
13.30 
14.00 
15.50 
lU.GO 
12.00 
l2.00 

I The". Ill-terminations weN' mllfl" 1',;- tlw l\[nnl,wl A)!rirull1lr:,1 Experimrnt ~tntion. thl' d~tn being 
furui,l\",l 11)1 1£. E. :\lurll",·k. Tlt"$[JI/> "f tlll'M' !irIlls '''''ft' IJlainly h!'!Iv),. stitT duys, thougb n f"w sandr 
luams WNO ine/Utlrd. 

, First year. .\11 iWIlIS froUl lIupulJ!isb('(1 ,"pon to Montana statiou. 

, ::\urs~ ('rol> fur ulfalfd, 
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TADLl!1 la.-Use of 1l'alcr Oil crops in fhe JIi,~.~ouri Ilil'cr [J(I.~in, irrigation waler 
(l.1Jplicll, mil/fall, and crop yields 'in Willis/on, N. Dak.1 

Year 
"'lUll' I 
\)('r of I 
Irrlg'" . 
HOllS I 

I 
loon. ' 
lWU. 
H!()!! 
HlO'! 
I'~'U 
10m) 
l!J1fj 
llJlU 
l\llU 
Will 
WW 
J!lJ() 

: 'I'otal quantity of wat!'r I:-'lonthly .!PllliclItion 01 waleI' ! ,'(·wiYl'd hy crop ,YI,'ld 

lIlay 

1 7f'II1'Si' PXl1l'riUWflt!l W(lr(1 t'011dlh {l'fl hy Ow '\"illi~toll ~·uhl\'lH:·ri!l~pnt ~hJion (If Uw ~orlh DnIH~l:t ..\gri·
('ultural "E'qwdJJH'ut ~Lalj()n. Plob (·olilail.t'(l1J .•U~ awilC;;,!:, anl' I~~l('h. 'fl}!' .:-oil ... of tlw :olHtiort f:lrru 
un" t1(\s,'rilw1l in Iltt· l~t ;\ou. Hpj, I.;qt W~ follow:.: H,\l!hut :.n ;wn:-: Irin~ iu tlH" Lilli!.' \lwldy (~l'l\I'k 
bottom "owl,(, III IlI':I\'Y ~ulllhll ,,,II. \I,,"~ of (lit· hHL'IJII II!.- Iligh lan,hr!,rull ofgr:\\'I'lth:lt "(':wl\t's LIlli 
Burf:w(' i!) VI WI ~,. Thp h·lIuIWt\ uf Ow LaHti \'adt'''; Croll! !l bla'k loam to a ~f,l!ldy loutH, rrOill a (.,\\ hwlws 
to IX jnt'llt's ill tl{\J'lth. Th(\ t'ubsoiJ ('0I1~i,..·t~ of yt'llo\\" l hy. ~',lIHl HUt! gran I." 

1 This :till I rollo,,11I11 It''III'; lrolIl tI\t' ;;t1 .\ 1It1. Hill. \\'iIlis("1I ~uiJ. Exl't. Star CiTI. 
" Jt'irsl yt'lr; t'\ ,) ('Hl'pillj!s. 

TAB 1.1, 1,1. I'M' of !I'a/er on CI'UJlN in Ihl' .1ri,;,wwri !liN'/' Basin, irI'iY(1/hm waft:r 
IlJlPli('(l, ruiujull, amI NOp yield.•. ('/I('!JC11IIC, WYO.I 

.\LI.'.U.I-'.\ 

! 
"iUJ1l' , 
hl'fUC! Yield per 
Ifl'i,J!,J~ : Ul'rfl 

lltlWi' 

nil 1ft! 
1\)(10••• ,,_. 
Ellr,L !: I" 	 ,I~~~! 

"'-""--"~ ----~, , .. ,
J!~rl oI:: 'I "U.-~"Ir -....{-i~~(J- -"'-iJ~~t;~jJ!'lU 'I \I ~:, " 
l\IJ() /I 
HIIO J 
lVII 1\ 
1~11J .. {J 
J!JJ~>~ ~ :! 1I.•ll •2ft 
]{ll~ (J , __ 

HII:I II'
lUI.l (J •. 
Hila (I 
1~lll " ;1 
IUH 

H(.~ ((wtl1tlt( IS at ~'ntl of table. 

02;)25°-2S-=! 

,]'on.'i 
'1 "!2.:;0 
31 J.O.'i 

3"2.06 
t .r.O 

j s 2.-10 
, 9+28 
, 	d • tiO 

4.tlO 
& .. 1)·1 

9 10 ,;j. ~JH 
'. ;4 
4.!?G 
I.UO 
I. liS 
,I. no 

II 1.05 
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TABLE 	H.-Usc of water on crops in the }.[is8ouri River Basin, irrigation water 
applied, rainfall, and crop yields, Cheyenne, lVyo.l-Continued 

BARLEY 

Total qunntity of wnterMonthly application of waterNum· received by crop
ber of 	 Yield perYear irri~8' 1----;------.------.\------.---1.---.---.---1 acre 

'I'ollli _____.1_1_1_01_18_ Apr. Muy ~ July ~~~ Jti~~· ~~r-
Fut Rut Fret Frrt Fut Fut Feci Fut Bu.helJJ 

II 10.50 
O.7;J • 4. 75 
.73 "5.18 
'73 "4.53 

u 16. i5 
"'i~ii6' 15.20 

1.32 113.14 
1.32 1>21.85 
1.32 	 I> 17.89 

." 10.81II~II!-III !lilllll~lillll~!II;~i,!liill!1 ;;~I_11 
.69 

1.24 " 42.50 
• 16. 50 

" 10.00 
.69 " 18. 60IEt::::::::: gI:::::::: ::::::}::::::l::::::'::::::::i:::~:~: 	 :~ 
.09 

1534.5 

1910........... 3' 0.30 ••••••••1 0.34 .17 •.•.•••• .81 .41 1.22 "38.00 

1910........... a .30 •••••••• .:14 .17 ........ .81 .41 1.22 24.00 

1910........... 0 ........ •••.•.•• ........ ........ ........ ........ .41 .41 • 2.50 

1910........... 0 •••••••• •••••••• ........ •••••••• •••••••• •••••••• .41 .41 "2.50 

IUIO........... 0 ...••.••• .•••••• ........ •••••••• ........ ••...••. .41 .41 13 2.00 

t91O......... __ I ..............................,. ........ 2.50 .41 117 11.50 

1912........... 0 •••••••. ........ ........ •••••... ........ ..•.•••• .59 .59 Ii. 16. 50 


.59 
 • 33.00l~lL::::::::: ~ ........ "'ii~ij:i' :::::::: ""~2i;' :::::::: '''':ii9' :~ 1.19 23.00 

1913........... 0 ........................ """" __ •••,.. ........ . f,() .00 " 10.00 

1913••__ •.••••• 0 •__..............................._..... ••.•.••• . f,() .liO 118.00 

1913........... 0 • f,() .60 "6. 50 

19IC.........___.• .:.•::.. •••••••• .29 .33 ........ . G2 .:'0 1.12 "11.50 


X

BROME GRASS 


__H_"'''''''-. 

Ton.. 
1 06 110 111.20l:i}····--····I .1··....··I····~··l···~·~·I=~·····I········I···....·I1. 06 

1913.•.•••.•••. oo •••.•... ..•..•••........• ...••..•,........ ........ 	 . f,() 1 •.60 1 ".48 


(,OR!I< 

112.00~~:'=....::~l~=.I.==+-....J:=:..:J.....-:.+......1 1. 25 1 0.50 /...- •••• / 

:'ULLET 

0.60 	 1. ]5 "1.47 
.60 .60 • .31 
.60 .60 111.02 
.f,() .00 "" 1. ii6~s~::-:[ __ .c_i,:-:-~~': ~:-::~~I-~~;;-I~-~~-_:-:::~~ =1:~=i .50 1.22 (I') 
.50 II 1.2; 

OATS 

BU3htl• 
.. "'37.001m::::::::::: ~ '''ii~3:i' :::::::: "-o~:!!i' ·"ii::i.s' :::::::: t8ll 0:~ "'i:54' lIM.OO 

1910••••_. ___.. 0 •••••__••••••..• """" .•_.................... . 	 .M .M 
 ·1.00
1910•••••___••• 1 ••••••••••••••• _ .,•••••••••••••••__ ._... 2.50 .M '18.00 

1910 1 ~4 rJO .M , 24.00 


.59 1.27 
 38.00 

.59 .59 11.28.60mf::::::::= ~ ====::== ~==::::: ~~:~~~~~ ~~~~:~~~ ==:::::: ----:~~-
)912........... 0 ....................._•.••••••.•••••••.• , •••••• 	 .59 .59 1130.59 


.59 .59 
 .3.1.00mL::::::::: g:::::::: :::::::. --"~~i' ··..:32· :::::::: ····~73· .f,() 1.33 63.00 
1913•• __....... 0 .......... _..... """" ••_..................... 	 .00 .60 • 12. 00 

1913_•••••_.... 0 .............................._..........._••• __ 	 .60 .60 (Il ,. ") 


.60 .f,() (Il ") 

.00 '34.25 
1913••••• _. __._ 1 •••••••••••••••••••••• , ........ , •• __ •••• 2.00 .60 
l~l~::::::::::: ?:::::::: :::::::: :::::::: :::::::: :::::::: '''2.'00' 

'38.001913••••_....__ 1 ,_.,.___ '_""" ................ """" 2. 00 .m '34.00 
1913......_.... I ._.............. """" ....._•••_...... 2.00 .f,() '36. 00 

.50 .00 39.00 

.50 

.50 1134.38 
l~l!::::::::::: ......~. ::::::::1:::::::: .._.:~~. :::::::: :::::::: 1: ~ 	 1138.60 

lI4O.74 _.50l~l!:::::::~::: '::: :::::j::::::::,:::::::: :::::::: :::::::: :::::::: l:~ 
Sea footnotes at end 01 table. 

http:11.28.60
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TABLE 14.-Use 0/ woler on crop:; in the Missouri River Basin, irrigation water 
applied, rain/all, and crop yields, Cheyenne, JVyo.l-Continued 

PEAS 

Monthly application of water Total quantity 01 waterI
Num. receh'ed hy crop 

Year irriga'berol I---------..-----.----~-----i----~----_.-----I Yield per 
sere 

tions Apr. !lIfBY June July Aug. 

-·--------·~---------I-----

Fret j Fut Fut Fut p«t Put Fut Fat Bu.heu 
301006........... 0 .••••.•• '.••••••••••••.•••.•.••.••••...•.•.•..•.• 0.77 0.77 
 • 7.00

.77 .77 "15.83~::~=::::::::: ?:::::::::::::::: :::::::: :::::::: :::::::: "'1:50' 	 "17.63.77 
1006........... 2 , ••••••••••••• " ••••• _...... ,... •••••••• :1.00 .77 " 17.03 
1006••••_...... 2 ••••••,. •••••••• •••••••• •••••••. ........ 3.CO .77 U II 15.13 
1007_____ .... _...... 1 ..... -~- .. -i.-.-- ........... ---.~ 0.25 _____ ... __ .2.') .73 .98 10.80 

• TJ .73 Ii 6.03 
.73~::::::::::=:: g::::::::1:::::::: :::::::: :::::::: :::::::: ::::::=: .M 

' 

'" 9.03
1001........... 0 .........00 	 .73 . 'jJ "17.03
.... __ ................................ 


1\108........... I ........;........ 00...... . 'l:l ........ .27 1.32 1.59 ' 12. 00 

1. 32 1.32 •• 4.00~~::::::::::: g ::::::::1:::::::: :::::::: :::::::: :::::::: :::::::: 	 I u 7.00 1.32 1.32 
1.32 1.32 ". 6.00

1_008_._••_._••_._.._.-'.~.• ~~=....I.-:=~..~~=~=...~~:=~~~~~..._·..J.c..__·_..._._·•.!.___'___--'_____1 

POTATOES 

0.77 0.77 '77.00 
.77 .77 "89.80 
.77 .77 1153.20 
.77 "82. 50 
· 77 "82. 50 

1I1Oi"....oo..... 2 ................1........ 0.24 0.2\1 .53 .73 1.26 101.50

ii::i::i~iij !::~::i: :m:~ji:~:m:~:~: ::::~}=f~: 
.73 .73 • 51.1iO
.73 .73 "91.00 
.73 .73 "86.20l~t~~~~~~~~~~~ ~ I~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~!~~~~~~~~ :::i~~: .73 "'69.30 

JOU8........... 3 ........ __ ...... 0.2\1 .18 .31 .78 1.32 2.10 , 120.90 
1.32 1.32 "1J.I.3O 
1.32 1.32 111109.60 

1008__ ......... 0 ...................._....__.................__ •• 1.32 1.32 '''114.70 
11:::::::::::: g:::::::: :::::::: :::::::: ::::::::1':::::::: :::::::: 

1.32 '" 86.30
1.51l:;::::::::::: __....:. :::::::: :::::::: :::::::: :::::::: :::::::: 5: rf 	 .00 11140.00 

1909........... 0 .....................__ .••••.... ________ .._..___ 	 .80 .80 
 • 63.00
11109•••••__.... 0 ....................__.......................... 	 .80 .80 1151.00 


80 .80 1115.00 
.. 42.0011:::::::::::: g:::::::: :::::::: :::::::: :::::::: :::::::: '''4:0() .80 --":80'.80 1161.00l:r~:::::::::=: g .000:34' :::::::: :::::::: '00':28- ----:26' '--':88' 	 .60 1.48 111< 72.00 

1910._ '_""'" 0 ..........._..__ . ___..._ •.. __. __ •______ . __..__ 00 	 .60 .60 
 ." 7.001910.______ ._._ 0 " .............._ ••_____••_...... " __"" ....__.. 	 .60 .60 "00.00 
.60 .60 11105.00l~lg::::::::::: ?.--..--..--..-.... -...... -....-- ........ '--2."50' 
 .60 "<;2.00 

1912..._...._.. 3 :::::::: :::::::: :::::::: ""::ii' -''':38- .69 .59 '--1:28' (11) 
1912........... 0 ..............._ ......................._ ......_. .59 .59 

.59 .59 r...")) 
1.&1 

1913........... 0 '.""'..................__..................... .60 .60 
·lm::::::::::: ~ :::::::: :::::::: :::::::: :::::::: :::::::: "'i:ii4' 	 .60 30.00 

• 25.00
1913........... 0 ................ __•• __....__.... __.•__......__ •. 	 .60 .60 (1I""~


.60 .60 (" .. 11 

.60 1130.00 

.50 .50 • 20. 00.50 1143.:10!m~~~~~~~~~~~ ~~~~~~;: ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~l~~~~~~ ~~:~~: 
RYE

-'..--....-.-.---;---,---.----;--.--.....- ......- .....----;~----
1006...__• ___.. 0.77 0.77 ""'11.711006.____....._ • 77 .77 '25.07g::::::::1::::::::[:::::::: :::::::: :::::::: :::::::: 
1006...._.___ •• o ..................__.._.._....____..__........ .. 	 .77 .77 I'"~ 8. 77 

1900.____...... o . __.............._..____ ..........._.._. ____... . 	 ,77 .77 1122.25 

1006........__ • o ..._......_........_........_.....____.__..__... 	 .77 .77 "14.32 

1006.......__ __ o ...._00 
••____••• __ • __ • __ •• __......___ • __ ....__•• .77 .77 "16.85 
1900....__..... 1 .... __ ............_. __ •• __•___._ ........ I. 50 .77 II 14.11 

11lOO .......... .77 '1<8.07 

1913 ~ t::::::: :::::::: ::::::::. :::::::: :::::::: ...~~~. .60 (... <0) 
J91t.. __...... .60• lie I .76 19.10 
1914......... . .00 .50~ j::::::~: :::::::: ...~~~. :::::::: :::::::: .-..~~. • 10. 40
1914.......... o1....... -( .... -.. """-- .--.--.......-.. 00·.--.. 	 .50 .50 (. U) 


1)00 lootnotes at end 01 tabla. 
.f'" 

http:11105.00
http:11140.00
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TAIlloN l·l.-~ ('Xl' <>f 1/"(//('1" lin crlJ]J~ ilL lhe Jllisl<ouri Rillcr Basin, iT1"igalion 'Waler 
applied, min/ali, alld crop yield 8, Chcyelt1le, lVyO.I_C(llltilllH:d 

~ l,gXJ) g It 11"1 "ATO HASS 

Yl!nr 

\\" JII·:.\'I' 

0.i71.27 
.77 1.27 
.77 J. 27 
.77 .77 
.77 .77 
.77 .7i 
.77 .77 
.77 .77 
· Ti .77 
.77 .77 
.77 
.U(j 
~ 77 

.77 

~ 77 

.77 

.77 

.7:1 
.n · i:l 
.77 .77 

H.·ZT(., .77 

1.03 
1.:1:1 l.:la 
1.33 1.33 
1.32 
I. :12 
1.07 1.09 
1. 07 1.07 
.SO 
.80 

----~&i-.bO 
.r~ 1.:18 
.58 .58 
.$ • [loS 
• [I; .58 
.41 .41 
.41 .41 

: j ll~=:~==~: · r':l 1.67 
.1>1 .5.1 
· 'i0 _______ _ 
.70 .70 
.70 .70 
.iO .70 
· iO .70 
.50 .59 
.59 .m) 
.OU .W 
.50 .59 
.W 
.m J •• xi 
.W .00 
.1:0 .liO 
.GO • (iO.m .1:0 
.(j{) 
.1:0 
.fj() 
.GO 
.m 
:~~ 1-------­
.50 1.50 
· r..o .50 
.50 .50 

Yield per 
nero 

BusheL, 
II 30.00 
31 22.57 

2::1. :Ja 
J3 27.42 
13 23.09 
13 22. H) 
13 2:3. 27 
13 21.60 
13 22.40 
13 22.40 
u 22.ii3 

Il 14 " HJ.8:1 
"20.S:! 
II 23.20 
" 18. 10 
II W.77 
It 20.:17 

H'5 W.UO 
1 IS a.uo 

13 -I" ~6 H 7. on 
" <5 7.50 
"" IO.H 
" .0 32.28 
"" 0.40 
"" 13.12 

H 14.00 
"HUn 

.. "38.m 
("")

46 8. UO 
,. 1U.80 

13 11.50 
II "" 23.00

('IG) 
""6.50 
13 its !i. fA) 

132.50 
13 2.00 
, la. 50 
, 18.00 
,48.00 
45.00 

II" "40.50 
("'M) 
(' "")
("''') 
("''') 

J3 II. ao 
n 14.13 
42L.CO 
, la.OO 

11 .n :i5. 00 
'" 40.00 

13" la.uo 
'" 7.00 

13 *' ,1.00
13 11j:1.50 

II 30.50 
~ 14.50 

, ., 11.20 
, 22. CO 
, 17.00 
, 29.00 
, 14.50 
"39.00 

13.00 
(13 "Oi) 

woo.. 
WIO. 

!(lOU .. 
HHlIL 
W(~i 

1.1011. . 
\l~U" 
!DOh, . 
\I~H; 
l,~"; 
ltltln 
I!J()('.. 
1!I(~i. 
i!}{lll 
J~IOH 
Ilmn 
I,ll,; 
l~jnH 
1!1(1fj 
JHOi'. 
I!~I; 
UK!, .. 
l!.K)'; .. . 
I ~H't7 
l!lM 
I!III, 
l!~k'.. 
l~lli'L. 
I!'CJ;. 
l!lt.N. 
1~I(l~. 

I:~~I 
,P.IO!J 
HI(N 
J:.!ll 
!:Ill) 
1:1]11 
l!iJlI 
l~'lU 
1~t 111 
l\11IJ 
HlJIi 
lUll. 
l!lIl 
1tlJ:! 
1!1I!! 
l!1I2 
1~~1~ 
IHI!! 
lUI:! 
J'.I l:! 
IHt.! 
WI;! 
j!ll:l 
lul:L 
Im:i 
}!Il:! 
Hll;~ 

I"l;! 
19n. 
l~ln 

H'n
1111:; 
1~J1 ;; " 
I!ll ; 
)!1l:1 
HIli 
H·1t,,1-1. 

II'
o \ ~ . 
Ii 

~J:' 
U ' 
a 
Q 
II 
n 
IJ
n: 
II 
II 
II 
.) 

·1 
(l 
(l 

u 
u 

... - •• ·1 .. 
l. 
I I 

n·
1 j •. 

;\1 
(l 
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rJ'Anr,J~ l'I.-Usl' oj wale)' on cro]J,~ in Ihe JH880uri Hh'er Ba~in, 'irri{Jalion 'Water 
applied, l'uinjall, (llld C1'O/l yields, Cheyenne, lVyo.I--'Conlillucd 

W HEA 'l'-('outilllled 

I 'rhl' ('h('~"'III1" E'l'('l'iuH'll(1I1 Farm \l'a.< op('mh,l hy Ow TIlIrrnn o[ l'lIblir !loRds ill eooprrntiou with 
t lw t..:tnt(l or Wyoming, ror t Iw lill1'P{I~P d llHl];iJlV 1'\lJ~ IUHf'llf:-:- in t-Ul'IJ( IllrlllaI irri!!lHirJn with ~mall wat.er 
!<-tlt:l'lit:tJ Itt {(HljuTl('Liun \\Jllt tlw rnltli~nl !':l"\\ta...·t1.', \\ ,\0" nnd }l:nd:--, (~oltl .• nt rt'p),('H)nt:\th·(1 puints on 
th(, ~1'llIt~lnd I JiUIIlS 'a.... ( or ttl(' It(l('kh~~. '1'lr(1 ('trIll Wt\!Ii lO('lllld abottl 11.1 nlik~.. (a~t oC CIWYCIlIW and (,on· 
~i"h'lll)C t\\U :~l parnlp lrtwts, Il'lInt' w~s IW uniC(lrulll.y ill !-iz(I of plots, 1l1:Wy'('olitnining: fraedons or an 
nOI· alul ~(Jnw h( ll1A L to ft u('n'!-! in ~i/(,·. 'fhl' ~.{lil i~ Hot tlJUrorm nnd tOntnlti!' mudl gl't1vd. 'TIl(> 110rth 
Llrm I oujniI.~ ~()n't· (l:l~>t tnt !-':ll'dy l(lfJIl PI'{ dOllJihn((!'. 'j II(' ~ulls(JiJ o( 1,0t11 tnt( ts is OH'Il, OlHi O(I(IS !lot 
hn 1,( lllnHul" w, II, I h,' wnll r ,Irnil!lll' th"uph 10 llo" u, ,I. '.do\\'. ]n "II Wf(~ " hen' (\Il' to(nl ilTi~ntl(,n 
\I'll I , r 'll'pli(fl i" morl' Ihall \'ho ~UII! uf (\w monthly lUHOlIIJ(S indirMIId tbe differl'llce is due to winter 
trrj~nf iou. 

J This nut} !dluwiHg it('IrtS to footllott' 7 froIu O. l~. 8~ eire. u.s t:?2). 
5. llalTl!l~t'ft by ht!il. 
'('OUlillilUIJ'[Y l'roPllt'd, dry [urllJl'd. 
~ Fall iaipatioJl. 

IJ !':H"irig hriplliou.

,'nus ull,1 fullowillJ: Ucms to footnote' V from Ul1puhH,;hl'd fl']lfIrt ClIC'YI'llllt lCxP~ril1l(1IIUI Form. 

" Ilttlll:l!(I'r! by hllil nud [ro'i.

, '1'1,," and ("11<,,, IIll( H,m, to [oo(nott J:! [rom IIllj1uhlishrd report, C'h('HIII1C Expe'riml'ntal Jlarm. 

1" [ndpull'lIl "",,,(her I'lr\"l'utl'd culliu!! (hiI'd crop. 

11111l'1t1dn~ Oj1f1 fnll iniJ.mtinn~ 
n ThiS ulld fullowin!! itdus t" [ootnotc 15 [roUl O. ,E. S. Cire. 92 (5). 
u fl1JIltlwr rHl!owtld. 
H \\ inttlr in it:~lti()il. 
I~ TilL' allli (,,110\\ ill!! i(.('IIIS (0 [ootll',t,' If, frow O. E. R. ('ire. \15 (2::). 
In This uerl f.,Il"wili\( itrUls to [oo(lIutl' IS [rom unpublished rqu,r( ('llI'yrml'> EXl'e.illlrntnl Fnrm. 
17 {(Jilin"! II)" frc;·!. 
I' 'fiJi, 'Ind fnllnwillv, itellls 10 [00(1101,(' ~o from UII]luhIL,h!d n'rnr! ('Jw::l'Tll1e Ex~rit'l('nl~,1 Farm. 
IJ Uanl,lg't':i l'y ~'.lll1i'rs. 
~.,. 'l'hi~ aI,d !qilowltl~ HrIll tn footw)k Z.! from O. E. S. eire. fl5 U.'). 
21.\ \'f'rnhP of two M'n..o.;oll.";. 
"This !lull f"llnwiul! ihms fo footnote 2:3 from uupublished r('pnr(. ChrY!'nllc EXI,erilllrntnl rnrm. 

2,>', Ius [lilt! following- IhlllS to [oo(uo!" ~1 from O. Eo ~. ('ire. u!, (i,,'). 

" 'l'Ilb tllIll follo\\ in" itll'" to foOtl1(l[t' :.li [roIll uIIpu),Ufhd It'll,,,'tl ']wyenIll' ExpcriJlh'IlIUI J'nl'ln, 

"Urnwlh r"'.lInhd I'y HlIssian (hb("" 

!'I ThIs and [ollowill[! Huns 10 [(\()(l1()(~ r. from O. E. R. ('ire. U" (2::). 

2' '1'1,\, :11111 [lIlJu\\'in~ itc'fIl$ to [oolno\(' 30 from unpublished [('l'ut, ('hrycnllc Bxperilll<'lltnl Farm. 

;;.. HO(:('Jlls tl.'.slr0J-l,d ~"rni!l~ 

"1'HJIt [ailurt', 
3,. fl, to:.:<. (,ir~.!!2 un iSSOllrt·" o[ in[ormalion o[ this lUld fol1(1wing j(('m~ lufootllO(',!;J2. 
,\ :<lil!htly damag,·c! II)' illlrrtitlngl' im plr1U('lIl. 
~, 'I hi' lind [unu\\'il1[! j("m~ 10 f,,"!'not.,,:~ [rom o. Eo f'. ('ire. U" (22). 
"This :Iud [ollowing i(tlllS to footnote 37 [rol11 1I1111ubli"hcd report ChpYCDllC Experimcntal l'nrm. 
)"' lnjun'd hy l'lll!S, He. 
~ Injunld hy di~l'tlS(', rodl'flt~, L'W. 
:-':, ('rop j1;lrdly \\ ortll h:lrYl'!'tjn~. 
3' .'l'his :11111 folll)\\ ill!, ill'lllS to [oolno({' 3D frol11 O. E. S. (,lr~. !J2 (5). 
'l ill1ln~!!p(II>Y wind and hail. 
" This 'H1d [oJ\owiUIl itcms l{l footnote -12 [rom unpllblish,d rp])ort Ch"YCllnc Experimentnl :Fnrm . 
•" 0,,,,[1 tou hny. 

H OAll ttHI hay. 

"This iI('lii [rtllll O. r::, s. ('ire. 05 (;;2). 
"'Phis i(l'lll front IInJlllb]j"hl~I 1'(']101't ('heycnIlC Experimeutal Farm. 
" 'J'hi. aud [ol1(1\\'i111' iWIIls 10 footnote ,..0 from O. E . .s. ('Ire. U~ (0), 
M Partially ",lIltt,!, kill,·d . 
.0 \\'lIlt"f wilr'll; Morl'h minInllm\dcd. 
" Partially irrigat" l. 
" Pllniall), dUllingI'd hy hnH• 
..j, 011(1 whlLl'r !rri~nli(]n. 
N Thisl1IHI following: it{'IHS to fontnot(' fit from O. E. S. r'irr. nil (.:?~). 
" 'l'hL~ alld ["l1oll'in!( iti'lll~ It) [oo(nol.(' 5:1 [rol!l IIUPlIbhdl('c1Il'llOrt, C11t'ycuno Experimental Farm. 
., ('nlllph'L('l~' winh'J" I;il\,'d, Ia~k o[ lII<li~tur('. 
~'Thi< nllti foll()winl( ilt'll)~ to ,'lid frOIll IlIlJIlIl>lisll('(\ n'!>ort Cheyenne Experimentnl Farm. 
,. Yldrltoo ~lllnll to n·('or<l. 
MPrnctic'n1iy all wint('r kilkd on CI('COIIUt o[ luck o[ moisture. 
,~ In('\utliog apIlI'~cinbI(' loss. 
" HI'cl'iv,\(] some run-ofT [rol11 ndJllctJut plot. 
;s I'n[!I\,ornl>lo lIeld cOllditious. 
" 1'1011(<\ dried UII. 
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TABLE is.-Use of water on crOpll in the Missouri River Basin, irrigation water 
applied, rainfall, and crop yields, Laramie, WYO.I 

ALFALFA 

Tusi <Iunntlty oC waterMonthly application oC water
Num· ,"'. '.Jved by crop Liter· 
ber oC Yield ature 
Irriga­ citedYear 
tions I .:~ (see

May Juno July Aug. Sept. I~~'l:" ~~r- Total p.llO) 

---1---1------------1---1----
Refer· 
ence 

Feet Feet Feet Feet Feet Feet Feet Fett Tom No. 
1896........ 2 0.57 0.52 ................ 1.00 0.40 I. 49 2.33 6 

18DS........ 4 1.16 .85 0.40 0.56 2.97 .38 3.35 , 1.11 6 

1898.. ...... 5 ........ 1.57 .81 .22 2.60 .3S 2.98 4.33 6 

1800•• __.......................~............................ 2.14 .42 2.56 2.76 15 

1800....................................................__.. 2.38 .42 2.80 3.11 15 

1001. ...................................................... . 1.25 .52 1. '77 2.8.1 15 

1901........................................................ 1.37 .52 1.89 4.63 15 

1901 ........................................................ 1.76 .52 2.28 2.80 15 

1901........................................ __.............. 2.06 .52 2.58 4.36 15 

l00l........................................................ 1.77 .52 2.29 4.74 15 

1901. ........................................_.............. 1.87 .52 2.39 5.77 15 

1901........................................................ 1.21 .52 1.73 4.23 15 

1902......................................................__ 2.20 .36 2.56 3. i5 IS 

1902.............................__•.~......._.............. ,1.76 .36 2.12 2.42 15 

1902............................._.......................... 1.52 .30 1.88 3.85 15 

UK),.I........................................................ 1.03 .36 1.00 3.21 15 

1902......__ ........................................ ____.... 3.22 .36 3.58 2.29 15 

1902..............__ ....................__.......__..." .... 2.69 .36 3.05 2.74 15 

1902........................................................ 3 • .12 .36 3.48 3.22 15 

190:1...........................................__........... 2.04 .60 2.64 2.22 15 

100.1......__ ....__.....__.............__.... __.............. 1.36 .60 1.96 3.64 15 

100.1..........__............................................ 2.13 .60 2.73 4.79 15 

1903.__.. __......................... __...................... 1.67 .60 2.27 2. 52 15 

1903.....__• ,,,,,,,, ............__...........__..... __..__.. 1.45 .60 2.0.1 3.82 15 

1903_........._............ ________ .........._..........__ • 2.06 .60 2.00 4. i4 15 

1903.................................. ____.. __ ....__ ........ 1.86 .60 2.46 2.27 15 

1903...................., ................................... 1.41 .60 2.01 1.99 15 

1903......._ ................I........ --...................... .61 .60 1. 21 2.94 15 


DARLEY 

Pound8 
1895-....... 2 0.45 0.76 ........ ........ n~ O.~~ 1'~ '1 ~~ ~ 

1896........ 2 ................ 1.45 ................ '1.'45 '42 1'87 'I'32.~ 6 

1896........ 

1898........ .96 .76 ........ ........ n~ .~~ ~: ~g :~~ ~ 


22 .............·9·5.. 1.45 ........ ........ ..,

If,97........ .64 ...........__. 1.59 .41 2.00 1,927 6
2,........

1898.. ...... 2 _...... .06 .76 .. 

1898........ 2 ........ 1. 88. .82 2.70 .38 3.98 1,392 6 

1800........1·....··_ ........ ' __L_...L__..!..._I_._00...L_._4_2.L._2_.3_2..L._2_41...L__15. 


BROME GRASS 

31.______.1 1.7.1 I 0.81 1·----·--1 0. 42 1 2. DSI 0. 38 1 3. 36 1 (I) 6 


CANE, DURRA 

6 


CORN 

6I 1... " ____1..__.__.1 U1 1-----..·\-----·--1 0.331 0. 58 1 0.91 I (I) 

FLAX 

1897·--·--.. ·1 21.______.1 0. 95 1 0. 64 1-----­ ..1..------1 1. 59 1 0.41 I 2.00 I 2, 104 1 

See Cootnotes ~t end of table. 

6 
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TABLE IS.-U8e of water on crops in the M'isBOUri River Basin, irrigation water 
applied, rainfall, and crop yields, Laramie, Wyo.l-Continued 

Ni..TIVE lIAY 

I Total quantity of waterMonthly appllcatioll of water Llter­tNum_ received by crop 
Yield atureber 01Year per citedIrriga- IlCre (seetiOIlS Irrlga-May Jnne July Aug. Sept. Rain-I Total p.110)tlon full 

--------------- --.----------- ­
, Rtfer-

Fed Fed Fed Feet Feel Feel Jitel Pound! No.ISW,!_________ 
4.00 0.:18 4.:18 6--------1--:~..:-- --------

I 
--~.- -------. 

tnCl 

~--

OATS 

18r.: ________ 
2 1.45 1.45 0.42 1.87 I 1,345 61800_._______ -------- ----.. --- -------- -------­
2 1. -15 1. 45 .42 1.87 '1,520 6ISoo.__ • _____ -------- -.------ ----<---- --------
I .00 .00 .40 1.36 542 618!J8.__ • _____ -------.. -------- -------- -------­a 0.83 .83 0.2-1 .. _--.--- 1.00 .38 2.28 1,688 6

18!J8.__ •__ • __ a I. IS 1.-10 2.58 .38 2.00 6!J8 6
180S._____ • _. 2 2. 57 1.12 

------- .. --------
3.fi9 .38 4.07 1,634 6 

1806.....___ • 2 .76 .48 1.2-1 .40 1.64 1,555 6
1897__ . __ ... _ -------- -------­

2 .9" .64 -------- -----_ .. 1. 59 .41 2.00 1,162 6 
J897.. __ ._ ... 2 1.62 • 81 2.46 .41 2.87 6------- -------- '1,662
1897.._. __ . __ .84 2.41i 2. 87 62 1.62 -------- ------- .41 11,456
1898..... ____ 2 .00 .76 1.72 .38 2. 10 s 1, 576 6 

-------~ ~-------
IS!J8..... __ .. 2 .00 .76 -... - ..-.-~ .. ------- 1. i2 .38 2.\0 ,1,303 6 
18!J8_........ " .81 .93 --........ ~. -------.- 1.74 .:18 2.12 '992 6 


~ ~IS!J8......... 2 .81 .0'.1 -_ .. .- 1. 74 .38 2. 12 1530 6
.-- .. ---­
1800......... .. --~- -- ........... -.. ----_ .. -------- -- .. ------ -------- 2.2i .42 2. 69 500 15 

1003_....__ .• ... -~---- -- .. ---- .. ...... ---- .. ._"".""- _0_"'''-'''- .5; .00 1.17 ·1.732 15 
1800___ •.•••• ... _---- .. __ "0_--. ---_ .. .' .. ...... -- .. - _.. ------ .84 .42 1.26 491 15 
1800......... --_ .. -.... - ...... ----- " .. ~ --- ---- .... _. _.. -.. -.. -- ~ .. _.... -- .. 1.38 .42 1.80 446 15 


~-
______ 0­1800......... ....... --- .. -- ... -.. _- .. ---_ .... -- ------ -- -.. _- .... -.. 2.14 .42 2.56 567 15 


_~ .... _ ..... w1003....._... . 
~ 

-.... ~ -.... ......... -.. ~ ....... -* ... .. ~ ~ .. ~ .... .. - .00 .00 .00 500 15 

---.-~

100:1..__ .. __ . .. ~ ......... .......... .. 
~ ----_... - ... ----. .25 .00 .85 800 15
~ -~ ~ w ~ _ ~ .. """ ---~~-~ 

1003.__..... _ .. ~ ... -.. -------- .. _... ,.. .. ,. .... ... __ .. _-. -_ .. _-- .... .. -~ ~ ~ --- .50 .00 1.10 950 15 
1003._....... 

~ 

-_......... -.. -- ..---- .. -------- ----_ .. -. -- .. _-- .. .. ...... _.. - .75 .00 1.35 1,500 16 

1003._....... .. -........ -- .------- ------_. ._---- .. - -_........ .. " .. 1.00 .00 1.00 1,470 15
~ --.~1003______ •. _ .50 .00 1. 10 1,110 15" .... -.. ---

~ 

..
100:1. ........ -------- -------- 1.50 .00 2.10 1,550 15
..-----r------ -------- -------- ------­
1003_........ -------- -------- 2.00 .00 2.00 I, &40 15 

1003..... _... ._--- .- ... -------- a.oo .00 3.00 1,910 15 
1003.... _.... .. .-- .... -_.._---,-------- -------- .. _------ ------- .. 1.50 .00 2.\0 1,700 15 

OATS AND VETCH 

ISlkL_____ ·1 31________1 27 1. 00 I 6, 5113 1 60. U2 1 0. 39 1 0. 1..------1 1. 58 1 0. 38 1 

PEAS 


1898..__ • ____1 31______ ·_1 1.20 1 ________1.. _______1 828 6
1.001 2.86 1 0. 38 1 3. 24 1 
1 

PEAS AND BEANS 

0.41 \____ •___ 1________ 1..______ / 1Bmhe~ 1~892____....1 0.41 I 0. 58 1 0.00 7 6 
1 1..------1 

POTATOES 

Pound!
189.';._______ 1 0.27 _______________ ••__ ..__ •______ _ 0.27 0.68 0 .. 95 9,000 61800_______ • I __________ ._____ ________ 0.32 .32 .40 .72 6
1897__ ••~_.. 2 ..__ .___ ________ 0.45 .15 .00 .41 1.0\ 6
18!J8___..... 3 ••_______.______ 1.02 .12 -;8~759-1.14 .40 1.04 618!J8_____ ••. 3 ________ ________ 1.02 .12 1.14 .40 1.54 '1>,591 6
1898__...... 2 _.______ ________ .Ii . 13 .30 .38 .68 '4,972 6 
1898....... 2 '" __ ''' ..._._.. .17 .13 ______ .. _ .30 .38 .68 , 5,200 6
189'J__ ••• ___ ..... _..._.._________ • ________________ ._ •______ _ 1.07 .42 1.49 3,070 15 

See loot.notes at end 01 table. 
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TAULI~ 15.,·Uv(' of truin- 1m crops in lite ;\Fi.;<louri Rh'cr lJ.lsill, irl'i!JCllion wuler 
cl[i]llicti, ruinfall, and crop yields, Lummie, IJ"yo.l-C\Jntinucd 

l'OTA'fOEl:l-COutiuu8U 

j 'l'otnlqllltntity of w.lt, f:\lunthly hl'pJi(oaUun pf \Vall'tI :-';lllll­ I fN'..-ih·U by ~1'O1' i Lild­
Ih'l' (lr Yi~ld utUtPYrur 	 ! ,.._--!ll'nga.. tkr "it,'d 
thl1\!. I t '~('\~IrM)::.- . l~uiI;-:\la:; i .TUll(' i July i ,\UI(. 	 1'()t~ Int!{' 

1'. lilll(JOlt full 
I 

I-I-'-~ IlI.lcr­
: tl~('('

I Itt . F,'T/ 1i(1 F(f! F,II PU'1 IPhll1U/.,. .Vo
l!tt}O 	 !

0.12 j o ,{o O. ·12 l :~~ t L\ 
H~HI . all ; .:111 

I'KKI , ;;\ .;)11 :~:: ~:;m11 ~~ 

l!~~; I. III .1.tJ l,hl ot,:H; I ....
lHU.: .:t; l · no I, l~i ,"t:,:!'J J'.',KK, I" .:m " I" 1.171) 1.,
I'KHI 	 ~ 

.;UI ..lU .1;U ~. a.lll I:.
I'UKI ':':1 ,:ltI ..'>.1 ;;,U;'l!J J:. 
PIU) I. I:! ; .,'- 1.!11 .t ~;.;;!! It. " 

l!HH 	 .tt' .:,2" 1.21 a,U:i(i It.l!qn ·!.l}! .:,:! ,t, ~~i "';• .f:J:! I.;l!a(tJ " .2[, .;{ti .1;1 .,~ :!2H J.',..t!H),-"! 	 j• flO .:l{j •.~t: :,IJO 1:;
Wil..! ~ .7;i ; .:;fi . 1.11 Il,:'~l I:;
Wit! :l., l.fXI .:,fI 1.:\1; 5,1111 J,'l
lOCI.! ., 1.25 f .. 31i I..i! I.I·~~I 1:. 
ml~ /.;,0; .afi 1.,</. J,7U\l 1;1Wt.:.: " 

2. llO I • ~i(; :!..u; ·1. ;:1O l.w

r
IHlJ:.! ., 2. [;II .~" !!.,~ii 4,;'10 1:,
l~Xt.) ., 	 .;1(; :1.3G .1';>111 J:,
'!Kl:! .!ill :I•.~fi ;~.7W Jlj
1~Y.):! II .:lli .:11i 2~h:!;'", 1:;~~I
IH~r.! I 	 , :2;, .;m .til ;1. [tH) v;
l:Jfr,.! l .:lU .311 ,bU 4.1;\'1 1;1
l!itr..! I _,O! .:1Ii 1.11 4,:llti Iri
J:fO:! I 	 LOO I .:It; ~,4~~) 1;'
WIJ!! I I.!!.' ~ at; .Ut'l.t,1 I ·1. (~)() I"lUU! 1 	 I.;~I f .:m I.k/i ;1, ;j,~1 V'· 
l!IIJ:! I 	 ., 00 I • ~{I) ~.afi 2,170 ... 

~~n ~.3J11lUh..! 1 	 :i:,,() ! .~ti I ! .... 
,\J{.I 	 .) .. I • ,~) 1 .~;I 1,.'030 Vi
ilK!.. ~w r 1.10 lI,ltlO J:;.fi(J I
l~kLt I.UU i .m) , 1.!iI) 7~ 270 1.,
l~~,l_ • ;,(J r .IOU 1 I.W Ii. ~HIO 1;'1 . 

Hl'l',tll\(l.\:-\ 

T,W.i
;; 

(L.'\ ! I~, Iffl (j 

ltYl·: 
~+-'_M_~____~___ 

I ' 

.,1 	
,1~ ! ­

-

i
j 
 'i 

TfI1f.'t 
l. to ~.I~l 

It"i!1uis 
l.m n.:l' I. !I, I ; •. C2!. • Ii 

n.M 	 O. r,~ i 3.27 
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1 



HtRIOATlON REQUHtEMEN'rS OF .fUUD AND SEMIARID LANDS 57 

1':\111.11 15. C,~C (lJ ~l'n(('r 0/1. rt'IIJM in Ih(' ~lN,~,wJltri Td'l'rr BaAn, £1'1-iyation u'aier 
(()If/lied, minfall, and crop yifl'l,~, Lal'l1l1lir:, lVyo.l--Continucd 

"'lll~AT 

TOI,(I 'llIanl,ty of \, :!l!'r , Monthly tll'l,lklltioll ur II'lIu'r 
It'I',·lVl't! hy (IIOP ) 1.ih'r­"mil' Ylt,I,1 t1l.UfI\Ilt'f orY(':lr 

i"rt~·a.. lJt'r ''It('(1 
0,('1'1' (~('"

:\lqy .1UJu~ Au". ::f'pl. Tlltal .p. UUi
filln!, hril!a~ Hain­

tim! full 

I.. - -! I 
i, 

II I, R(f'"
I rnrc 
: ~'t/I FffI PilI 1',,/ 1',,1 P,,/ 1,</ Jut :1)u'1I1),,( ll'o.., 

., " :" f 
!l.b L~I o~ tlJ J.hl 1.~~~ r Iil'-;i'fl : 

f'"u' 1. r. t, $,-1 I" L"''; ~ llt!', I (i 
"'I'll; Li,. t,·I·; I" I. ~~7 .. ~J1 '! : II.,,',! !Hi . ~,.! 1.:1'; Ii.In ·l:!' 
" , I r;!! , ,I :2 it; •.1\ :!."r e li:ll1 I Ii 

Lt':.:! ""f 2, :,i. .41 :!.~7 .. Vt..) Ii 

., 

.,:, . !~i .;" I -, i .;~" : :!.111 1!o\:l; G., 
: .!1ii 'ilj J. 72 . .;;" 2.111 of :)27 II 

.~I ~1:; .:~~L ,I ~.12 II 
It,) I. ~.,) .:IS !!.l~ ! 7 !lao Ii 

., 
'''11 

1.71" . }oj) I I:.! ,!..., , I, !i;:{,'~, ·tnt , u 
.!f'..! .·"';2 1.·1·1 tJlI:i tfi 

1.;\, .:)'Ii 1.71 1"1,,, 15 
.:" • ~JH , 1.1·1 S:l\l 11; 

;'ljI',I' ,f,-tn!l'IU ~fl"u \\,'n- 1'1.1d" u!ltl(1J' ('floltt'r:drH' :Wl"t'4'ttW lt 1f\tWfl(111 tIlt' nUn'ttU of l'uh1f(' Hf)nt!~ 
<.1 I t ~I' \\ ,\ 'Im!:1~ .\~!! I: l1!lucil F\Pl1I'lJll{'ut ~l.lliou. :1t Uti' t"Jx'I't!IH'r:I:.l fat HI If)('!tipd ahout '2 llIilp$" l'~'{ of 
{ Iidl Th·' m. d. UfI'ITU'ut" \\t'll" Ulld·& ott :11't':t..... \ :It'!o iur: rlol,' a :r'!('f iolt of 1,1("1 P to;M !Wrt'f. "'r}w soil of 
'h "\H('riulf':l; i.1!!H 1.. ',{II!:\, It) ,m ,Ilitll,' 1:, lr\('IH'~ tH O\{II' r", C,'( r -il"'p. T.Hl~f'ly unth'rla.i,l with gYPSlun, ('ur.. 
l't'"dh' of Jitllt'. :H,,·I x.Hld;,tl' .. .t~J ~U1d 1,"; HH'Il,Y wli"u wpt. Lt) tunny Gl'::;t'$ UO datu Wl'f(\ aYailnul{" us to tho 
n ... !!!~h "Pllth.ill,,:! ,,' \\.fti·r. 

I u'·!,. ',If 

. \;,·1 ·'l1h'OII,··/. 


' 

of ~'lJh ...nJl">1 . 

., f "tIt fot (ud·h'r. 

fl t '·lltl\·.~lI'd. 
!' fl 'I J 1"tI'urp. 

TAlJI.I: 1Ii. l'I'C of " tilt l' /111 ('I'll!," ill t.he ;1Ji.~SIlIlr-i Hirer UaNin, 'in£(Jation 1('u/.er 
Illll'liul, mll1fllll, 1L1111 C1'O[1 yields, Lctrlwdc, lrYlJ.l 

II.\HLEY 

i ).'1(1 
0' 
1 

;; ; 

,; 

Jllt~"rL~. 0 '1' ! o.t's! 3 19.21" , I 
I 

I.UI II 
I, .tt} 1. OJ I. OJ at.7o;1 . .Ui • :-tl I.·IH j 16.51) 

.71i ~ in {
I, • I;{ i ,,1:1 O.IH 
n~ • Oil 1, 3.0;) 

- .--'~-~.------,-----
'TII:"~ rw"ritn"nt' w,'r.> ('01,,111<'11',1 by Jill' '\'Y"!Ili11~ A~rir\lltuml r;;:T,,'rinll'ut I;t,llio11. Till' plots 

t qlt~~ttJ"j"] rrnru 1 '2'; t•• !.:.;VI :.(':('..... f·:ldl. Th,' ~['lilif nu' llXpt'rmwtH ttl'lll is:t ~:andy loatH front In irH'lw$ to 
F\' r " (, l't flt'i'P, lar~'l~' ui1t!t'tI4i~1 with J:YP!:lIfIl. ('ud'!Jl1ah o! litnl\ !lud $:n.III"fo!1t1! :n.lt1 b sticky when w(.,t. 

, nu' 'Ill J r .. l/uwlng UNitS 10 r"ollllll,';; frum th.' \\ yo. At;r. 1-;'1'1, ,"la, fluL 77 (.~8),

TIll,' ,m.1 r"l/owlll;: H"llls tv ,'ud from tltr W,o, Abr, EXIJl.l>ln. Bul. 72 (an, 


11.17 
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TABLE 17.-Usc of waler on crops ilL the .Missouri River BCUlin, irrigation water 
applied, rainfaU, aILd crop yields, Laramie, Wyo.! 

BARLEY 

~ YieldYear per acre 

POIllld. 
, 2~0 

OATS 

18_\)11_._.·__·.:....1.:~~4~.=~2~·:~._~~..·: ..:·~I __I._47--'-I_o._r_1.:..1_I._f>4-'-.I_O'_4_2.:..'_2._00_'-,-1_'_''>58_' 

;'IlXED ORAINS 

I Thr,'lC delcrrnlnntlonfi wer~ rnude coopemth'ely hy the Durenu of Puhlic Roads nnd the 'Wyoming
Agricultunll E~perlment Stlltion. • 

, From O. ~;. S Dull. 104 CUj. 
I ~'rorn O. E. S. Bull. 81 (6). Monthly application 01 water Dot recorded. 
, .Appro:drunte. 

TABLE lB.-Usc of water on crops in the llfissouri River Basin, irrigation water 
applied, rainfall, and crop yield.~, NelVC(l..~tle, Wyo.! 

.\LFAL.F.\ 

Total II!JanUty of waterI, ". II Munthly IIpplicnlion 01 water receIved hy crop 1"um· 
Yield per 

Irrtga· I 1 ncre Year per 01 ;.. - .•----~.--- .,.----;----1 ---.,---"7"----\!; 
Rllin., 

_____1 1.._.\________ InllI lions : Apr. : ~Iay June IJuly Allg. l~i:f.:'· Total 

Fui I Fat Frr/: Frrt I Fu! Frcl Fut Fat I T01MI Fret 
1009•••••••••.• 0.74 1.99 
100II•••.••••••• i . i4 .74 ,,

1. 
.3.'; 

9.1 

1910........... , .1i8 1.07 .75 

.1910........... : .58 .58 ("') 

1012••••••••••• ' .00 1.27 1.63.! 1:·m·~.i~~:~~:,;;:~~;I:~::~f:~r::~~: :::~~
1913.......... . .·16 2.82 3.10 


B".h,l& 
•••••••J..... ..l........' 0.75 ........ 10.00
1009••••••••••• 2 0.75 0.91 1'.116 

1009.......... . ,91 .91 , 12.00 
1910•••••••••• .51 1.01 , 12.00 
1910••••••••••• .51 ..'il ("'J~ ~~~~~~~r~~~J:~:~~~~~::::~~~:::::~~i~: :::~~~:1911 ••••••••••• .33 1.118 '8.35 
1911.......... . o .•...••. : ........ 1.............................. . .33 .33 ('U) 
.1911••••••••••• .33 .3.1 {"'l
1911••••••••••. .31 .79 (.) 
1912••••••••••• .56 1.86 13.60 ~ :::::::t:::::1::::::: :::::~::::::~: ...~:~. 
.1912••••••••••• o ................................................ .48 .48 74.50 
1912.......... . .48 .48 72.20 
1912••••••_.••• .68 .58 , 3.50 
1913•••••••.••• .46 1.88 12.10g1::::::::':::6:~~?:::::~~:. ::::~~::::::::: :::i:~~: 
1913.......... . o .•.••.•..•..•.....•••... , ........................ .41 .41 , 3.10 
1913••••••••••• .41 .41 2.00 
1913••••••••••• .46 I. 87 20.00~ !::::::::':::::::: ····:53·!····:88·:::::::: ·"i:.ii" 

i I I 

See footnotes at end of table. 
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TAIILE 18.-Use of water on crops in the Missouri River Basin, irrigation water 

applied, rainfall, and crop yields, Newcastle, Wyo.I-Contillued 

DEANS 

Totlll quantity o( wIlterMonthly application o( wuler rl't-eivild by crop 
bt.. o( Yield per 
NUIIl' 

YOOl' Irrlgu· I--......"I~~-·...., IlCr6 
!ioll.S lrriga· Ruin·,\pr. ,\lilY JUlie July Aug. 'rotullion (ull 

jf'td Pul Pul Bu,htl. 
1009••••••••••• 1 I. O'l I. [.:I 3.M7 
1009........... o I.ltl I.ltl 12.50 

COHN 

1009_________.. 
I 1........1........1........ - 0.51 ........ 0.51 0.91 1.42 45.00 


1000......_____ 1 ....._..• _ ._ ... _...._~ .. _.._____ .51 ________ .51 .00 1.17 29.721009_________•• o "'''''' ••. __... '..........________. ___.. ________ .91 .91 , 21.01
1009__________• 
.00 .00 '18.721009________ ... ~ :::::::: ::::::::,:::::::: :::::::: :::::::: :::::::: .80 .80 (1') 

Pound! 
1911..._. __ .... 3 ____..........". 0.15 .17 0.18 .[,0 . r,a 1.03 10 1.202 

IOJ 1____...... . o ,__ , __" ...... __ '............__ .• _....__ • ____.... .53 .53 210 iLO 

1912________••• 
1912..__• ____ __ .113 ------(i)....-­. i6 .761912•• ________. gI:::::::: ::::::::i:::::::: :::::::: :::::::: :::::~~: 

.76 

.93 .93 -------------­

BIl./lela19\3________• __ 0.62 ____ n" .44 1.00 9...J....... ........ ........ 
1913_______• ___ o ..__ ... _\......................____•_____ .______. .44 .44 

Ton. 

'" 2.87 

Pau,u/.
1913...._____ __ ____ .·.'1 0.00 ....---- .41 .43 .93 .44 1.37 110 1,224 

FfELD PEAS 

I 
Bu.hel:! 

1.01 113.00 
.74 .74 • 111.00
.74 .74 '3.50 
.41 .41 , 4.20'''1 

KAFIH CORN 

Tom 
114.05 
, 3.47 

MANOE.L WURTZEL 

14.550.51 1 0.5111.0211.53110091009..• ..······1 o11--__,_,,_,......1.... _______ --..+:........ / .. ____ ----.... _____ 1 ,...._1.02 1. O'l
.._. ____ .._____.
........... '9.72 


--~--.~--~------

MILLET 

I Bmheh1009__________• o __..___. ____.._____.........__....__.... "'__ '" 0.89 0.89 713.00 


Tom1911..________ I ______.. _......... _____....._... 
 0.30 0.30 .31 .6\ " 1.11
191L____...-- ­ o ------.- -------- --_ .. ---- -------- -------- -------- .33 .3:1 (")
1913...___..._. o .46 .46 '" 1.23 

Bee rootnotes lit end or table. 
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TABLD l~. -( ·.~I' "f /L'ttl,'r on rrops in Ute '\lis.~ow·i Ri/'cr Ba'lill, irrigation waler 
applied, minJall, and crop yield.~, Sewculille, WyO.L-CtlIlUUucd 

OATS
",_. __~_h_. .,-_._- -~---'''.-"--~-- .. -

'I'{Jt,l'tlh.utif,' f,r\\ {tor ~ 
~_ronthly l!J'lJlk.atirm nr wah·r n'{',,:lVt-:! flo> q,.p:;um­

1lI<r "f .. .._--_._--........._-- Yi~ld lli'r 
lrnl~ 1" nl'n~ 

li.t[t.:) I r;i~~~l· I: .!n­.\l'f. :,·!:rr J1H~I' July ,\UI':• T.,:·.!
tllHl LIl 

I 
I 

~-

I 
l 

Pftl Pt,l r,,/ P.!' , ].',,/ Fd~ t-'if i',f! Fr_l /I.t.lltrls
wop" Il.::.! 0 ..• , t1 :o-.~j till! 1 '11 :17.001 '.
]!J(~l. U , I 

· ~'! .\'1 ' 17.0IJ 
l'~ll . II ,'I! .!q ':11.00 
ImO I ~ 1; .Ii , ~ .. ~ , lU.UU 
1:>1:,. II :i l' <, 
l'l!; ,. ,';'1 .tl;- 1.1,', ;!W 1\ 1'., :~2 
PI!l .,1.\ ., : f ~ it,)'/
l~lll (, ·:~~ C") 
l~IU. I 1. .r~ ...1< .. 1.7.... 3J.!i'J 
191:.,! 0 ,:t"\ ,",.,,,\ , : :!l.lO 
1:11::. ·.~;.. .:...... 'i.0IJ 
l\H.! I'" "Jti .,"'t. , '·l.hO 
i II ~ .. n.. ;..! ,:'1 . : ... i L.I!) 1 · hi 1. '2 31~OO 
lHl: H I .1! 111.20• ·11 
1'>1.1. I' .1: .1' 's. ~O 
l~fr:i . II ,11 · .\1 ":•. "10 
",I.I .. ' ,'I .:~ 1. flH .t" :.!."" ·W.U()" .. _-----

J! I. ",~ 1.[." : 
iI 1. fl:. 

71~ , 
Ii 

,;.., fOlIO" 

--;------_... __.-..._- -.... _.._--, 

1 U.:Jl to.! h.3.'i 
,I .('0 I. tr..! , 11.0l 

RYE 

I, (17'i 
11 • f,,\ 
\I ,11 
I) • t~I ~ 

;-;1'0 \It nEET~ 

1"t·w~ , n. ,,] n.:1 I f)~ 1. [;) 13. ~O 
iI J.O~ !.02 'II O~ 

WllJUT 

111/.",(/,<. ! l'ij¥1 !.I"I'J ~ llO !:t.I)"
L;;;.! , " '11)I:~"f .. . -, !!i,UH 

]'~I,' .. ,"I 1 ~ ou 
!'ijlt.• , ~J1 , 111.lXI 

'. ~... •.. jPO~I I," ·~({ , j' j. ]'.{IO 
l'X~1 .. " ' .... ~ ~ - ~ '\ .(,;1 ';'13.m",IHUI .lI3, '" '~1.{)(J
PIli .. 310.00.~\j : 
l\!l" .ul. (' I I)::::::::::'..:_:~:_,:~:::::{::::::,:::::~~J" 
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'l'.\ur,E: 1s. ~ {"',I' /If Il'a/IT lin rTl)p~ in /he JIi,.sII'Lri Ril'rT Ba;lin, iITiyation u'aicr 
applit'ti, Taill/tlll, ami cr.Jp yield,;, SClL'eMUe, }I'yo} ~-G()nUlluetl 

\rIlEY!' -('ontilltll'.j 

T .• ~ 1] 'J1untlt"r tt! \\,llt1r ~ 
",urn­ ft'{hVt II 11), (fHp 

Yt'lr Yh ),! }lfrht'r of 
trn~l" lWfl'
thHb lrr:~.~~ ],,:dn·,\l'r, July 

li":l fJJ 

Pi~t ["'f! I l't,l Ft.j rot Put rill JJu.'f.~tl.'fHtll 
" tt '>.; (I.·..! {; ::0 n, ,';1 " Ii' , 13,41l 1,,1/ It .:.;t •. ~l 

.' t (,1I'JI~ I ~ ~Jf~ 1. ;, t 
l;t!~ , 21./"

.:","'1 1 I" 11 !..>fi.33
1:I,~ III "po. "I, 1 :1.33i'fu .;:! ."';! i : I' U, hO
l~'.t.! .," ... t.' .73 , ; I" 11.:!.~
l'll~ II .:,,, ....'o! :3,70i'li..! 
l'tL! 

/I , ., , " ,~"'" j l. \, 
.t..... '3.73l'.I~ ~ ., ! ,. ,~~..," .-1'" I • If,m1:1!1 1 

~ i'; ~I. , ,',. ,0tfB 11 1.'1" I ,~,=O 
•

F~! ; "II . !I~ ~{ , 1 : :!OW1'1" ~ , '. :.q ~r l 7l 

" :41 ,j! I : 4, t;O 

_._ ..----_._. 
t Tljl"~' ~ \Jl<':"'!~!> nt,;; Wi'fll ~"1m l'll'!"'] h~· j fl"'- fh-:.... ~·l • r P*l:'F-, :~J !~ i~i ( .• ":. r ,t'~)!l with til£' ~t3.t.(l or 

\\ ;.,.:'ii'U:, 11.,'! .r!Jl \\:$]ol"UI.I :.~~. r! •. }." rl'lrrlJI ,~~t {,! \".\\\, j"'f~ • \\ ~ ',t. fa h, :':1 I: t.(r>· f ll3fyin).t ~i?t•.:'. 
n.t',! 1ft trH •• 1 u 't!l'l..hi tr.! 1 '\('w ~,r t ",~;. 'I In..'''- hr~~. :.!Hl HUhf' ,,! t !.".;"l".~,I'. l" :~'l'.~ ,.,';.1 ~ ,'5, Culu., wt!" 
hw.).tnl .it r('pn~'m~l!t\ ,. I,oint..:: fl!l ['1" (i:-··.J.t Phm" !qr thp I'Hrp.~' t i t·\p"rp·!':"HH·I:: 'ti. It!: th", nl;~ OrS'1~ \11 
\\ '~'. r~uppI1l':" 'J ht- :-rOll fj~ tht- \"pt'nnH'llt f,lrr!i ~~ ,l( a fh'YI'~·_:.;!U'i'b; , 11 If ~i't. r.' nl\t:!_~!~tl! "-nflkiPut 1::1nd 
t,l 1'·lt.... t·tP., rf'.~!l;!y 'WtH'J. dry l\w j~:.t .. ~lrtl (nm~ ',n unpufJb.~!k 1 n {tt'ft ltf t!k I'Jj,!!1. III ur PubHc HUJ.d~~ 

# • • • .-~lttn·l'Hl;ilV "tH} 'Pt'· I, dr;l' L~ru;~ Il~ 
0:1.:1\'1' 'llJ\ !u'!"t. 

, ", ll ....~\".. , . 
.!7d pU1rwl.;:" 

! luj'tnoll l\v h ,~L 
":PH:>;~'r i:tl:If\\'t,lj. 

~ l.Hi',t tUHuHl~ li~'l-·. 
:.!.,f; tons 

1 ( -,ra 1in~·nb. 

bli 3'.:m 

t: Ll(}t}\'r urJv. 
I: Yi,·I·! .1.L'1t :":~'t! }.y w:ntl :!ftl'r h ..l!'\"t~tj,~~;! !Iud rH:"!orf" threshing.

}).·l H.,t nI-h.'n.~ .'ut n,~ foddl'r~ 
l< II:;'" 
1; :r ~n ry.; \[;.ri h r'tiu( ,lI 11'jl'ludt.tL 
JII, Or'ftik"t 1". ...~ "nd ~wll.:rlt~ 
" \\ ;qt. r\,j'nr: ,\flp;· r .• lIlhll ith'!u,lf.'<l. 
" I'.rll tlh \', ;Ht"r~,1i..I, 
l~ {),~!·., ...~,··tl t Y~WUL 

TAIH.E In. r',« flf 1"lller em C']'{)'[1,< in ill(! JJi,~,.()I.r; R il'a Bn,Qill, irrigation utcria 
III'/;{,III. rllill/.llt, ('/1.1 ":'''1' ;,'!tld,. Jrhcol{.l'1uI, Tl'ylJ.1 

U.F.U.F,\ 

Tot~l t,'J.,i.!HltJ; tlf 
Xwu- r.itr'C}.W l;U'r rn't·J\i".1 t ).

,In', ('toph"r nr Yid<l I tul? 
1tn~ 

In~!.", -. p:'r t ('itPI!
!(It,·.j 

t;,Jlb afflio I~(l(~ 

p,110) 

I 
Etta, 

I'!tl 
1f "(,4 

Ii 
P,lf 
II, ~I 

PI't! Pill 
0.;.) 

lJ'('
'I. "I 

Pal 
U .;~! 

ff-lf 
n ,..~, 

Plfl 
:.!tit 

Pul I'Pffi 
(J,I;' 2,7:, 

TfJ'iiif 
;~~~ I 

(Tirf 
;"''''1). 

f} 

'-'~-----"-------,----

n.\l!LI:Y 

'.POUlidsl' 
O,{/I 0.1:; l.OU; hfl.ll U 

-- -~ --' -~----
R~" foutnotes III ~utl of tabl,!. 
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TABLE 19.-Use of water on crops in the .Missouri RillCr Basin, irriyat'ion water 

aplnied, rainfall, and crop yields, Wheatland, Wyo.-Continued 


CORN 


'rotul 'l:~:;;I---II--
Monthly ulJpJlmlion of wnter w.nter n'L'Cin'<i by ILitem.INum. 1 

crop Yld,1 f tun' 

Year Irrl· I· I ....... J"'r I cik·t! 


~nt(!d { ~[ro~~-

.~ n,1I I ber of . I !Icm (5<",
Irri~n· Itnin·l 'I'olnl tJl. 110)!, (lUll fnll I t 

. --, .-'-' ..... , ... '1­
f Rrftr­
~ rllU 

,Ierr.• I Ftcl PM P((/ Put 1"((/ POUl/d'l No. 
1893... ... j 

0.40 "'~~:'•. ~O'J, 0.15 1.24 .. :~~I~.___III I 
FLAX 

I I 1.:11 2. IS Ii
;.01 I1 : 1.:11 ~.IS 4SO tl

l---''--------'--_.-- -'--_..... 
OATil 

-r-----!' 
'I' lill.,llfl. 

ISSIl 123.7 2.01 0.84 i 3.45 140 o 
ISUI 1[.0,0 1~-t.i .2'J \ 1.74! qO t!, 

! 

IPOUlHlx 
189.1 .•. ' .37 1. if • 'If, 1.92 1,1;((1 II 
ISIl'J ..• : .tii 1.57 .15 1.72 1,0'14 6 

i
!BIl.'lJItIs 

J!)OO. !!.:i.ll 1.7:1 I· .. · ........ 1 1.73 1.97 ; 30 20 
I 

rO'l'ATOES 

ISSII ••• 1.00: O.S{ 67.0 I····..........:............ f;:;I··~·..I.... --. l.!lO I 1:;0
I1 \ PlJllniU 
J811:t o .•••.-j-.... 0.20 .72\l 0.:;0 •• .1fJ 1.57 I 7,344 6 

I 
,Bu.h,l. 

11)00 .2-1 3.87 i 80 26
10.0 __ ~=:~.J...........-..~: .....~~'~J.:=~__-'-_-"-__--'-__ 


RYE 

IS\l:1. • II.~ 1.~=I.="I·~~·I'~"~..I....·--~~~=~II'2'~ I~r I.H Ipou~~~'1
ISII:t _ \....... ....... •SS ~~~••=:.......... ....... .SS • I.,! I. ()3 139 6 


SUGAR BEETS 
. ~~.~-" ,-'_....,,---_. 


i 

.-- I~-·-~ Ton, I

ItI!!:1 1'''\ 1,24 i .. 2·lh 0.15 ~.IH GAt! 6"'1 I \ 
'I'[)fOTHY 

1811:1 .. \i 51·......! 1.00 I 1.35,.. · .. ··1.. ··1·····\ 2. 35 10. 15 12.;.0 1 1.11 6 

WilEAT 

1 1 Ipau7Id'l 6I.Gllo.15 1.76 1,002 
ISII:t·.· ...... . 6ISII:t ••.1.......1 
 .W .15 I.()\J 486 

.. .. --, -.­-.~ 

I These <\,.termlnlltions were Illude under cooperntlw AgTC('mellt hetwet'n tbe BureAU Ilf Puhlic Roads 
lIud lhe W"oming .... l{rieulturnJ Exp,'rlmeDt SLnlion, ot theWhenUnnd substation. '1'he lIIellsuremellts 
were IlInde 011 nre:is "arylng from n fruction of I lIere to 50 ncre.<. 'I'he soli of the SUbstllUOII experimental 
tnrm Is n SIludy lonm, <Iet'P, ulltlerlllid with gypsum, Cllrbonnte of lime, nnd slIndstonc. 

I Part dalUllged by hnll. I .~ pproximate. 

1 
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TABLE 20.-Use of water on CrG1J8 in !hi; Alissouri River Basin, irrigation water 
applied, rainfall, and crop yields, Cache La Poudre Valley, Colo.! 

ALFALFA 

~ Total qrumtity of ~ ~ Total quantity ofl I~'" WU~~!~r<;;'Aved., I L watg~rc~~,ved 
Year }; ~ 51---:-----1 ~ Year }; t'£I---:--.---1 

.s~ §:t:: .~::: ~ "0 ~ 5_'" ~= .5= 
§ -.t;-3 ==,:9 0 :E - 1:-3~.=z - :::: Eo< ;... .';: z .... ::-;

----1-- ~- -~ -- ---1----·1--- - --------­

...-iCTtJr Fut Frrt Put To".. ACT(' Fut Fut Fut Tom 
1910. ••••••• 5. \l4 2 0.74 0.61 1.3S J.40 J9J6........ 16.30 4 3.48 0.61 ·1.09 2.07 

1016•••••••• 42. 82 2 .OU .01 1.30 J.40 J91O.....__• 2'2.00 4 2.82 .61 3.·13 3.18 

11116 •••••••• ~~J.:!.'j 2 2. JO .61 2. il :1. '..'0 1Ol6. ....... 18. S2 3 1. :M · iii 1. &'i 2.11 

IUlO••••••• 12ll.81 3 1.51 .tIl 2.12 4. 10 1916........ 12.02 4 J. f,~ .61'2.'..'9 2. 12 

lOW ...... !I5.!l() 3 2. 40 .01 3.10 3.76 1916........ 42.03 4 2.1>1 2.21
.61 13.15 

.... ?.!.U-IHUn _.. - _.... I 0" a.07 IUI6........ j 8. 25 2 J. f,o .01 2. 21 2. IS 
)[lIO ...... :?;1.11() 2 J..lI i :~} ~:~ I 2.72 I HlI6........1 26. f>8 3 1.50 · ,n 2. II 3.26 
1016 ..... 8.:IS 2 1. [,0 .01 2.27 .83 11.83 2.50 
1916 ....... W. [>8 2 I. 52 .01 2.13 ~:~~ Ilgg::::::::1 ~t~ ~ i~ .8:1 1 2. 91 3.&1 
lHI6 .... ,." .. 27.M 2 J.H .61 1~ 7[1 2.[>:1 I 1917........ '..'9. .'>0 2 2.04 .83 ! 2.87 3. &'i 
10111 ...... II.M :I I. Os • GI 2. [0(\ 2.11 I 191i ........ 17. 18 ~ ~: ~ .S! ,2.20 4.1)1 
JOW ...... fl. R7 2 I.W .61 J. i7 .83 i :J.03 1.80 
11lIti ...... 8.78 2 .~ .61 1.-1/\ i:~~ ~ ~~g-------. 1:::~ 3 2.2S .8:! i 3.08 3.80 
lUIfl ...... KIf> 2 • is .m 1.39 a.'7 J!)17 ........ 5.21 2 1.60 .83 I 2.43 2.80 
lllLO ........ II.n:! 3 1.42 .1)1 2.0:1 3.21 .11117........ 9.20 a 3.r>5 .S:I 14.4~ 2.07
win ...... S.07 2 2. 05 .Ill 2.1" 3.IH i 1917. ....... 48.;{0 5 3. ,,7 .&1, -1.40 2. 70 
JUII.! ....... 1!I.7·1 a 1,72 • iii 2. 3:1 1.52 . HIlT........ IS.OO 4 4. JI .&114.[14 5.f,O 
1916 .••.••• :l:1.M .61 2.14 a.f,f, , lU17_,. _____ .. 2.').00 7 13.f19 .1>:1 114.42 2.40a II. f>.1 
JIll 0 ••• ••• 7.40 2 1.3fi • fil I. 117 3.00 HII7 ....... Z'2.30 3 7.0\1 .8:1 ! 7.lr2 2.40 
I oiii .... 1l.'i.70 :, ! 1.[17 • Gl 1. f.!; .83 I :1.23 3.3,'; 
J'!lO ...... 11.72 1·1.·1:1 · fll 2.(H ~~ {Eg:==:::: li~~ ) ~ i1~ 2.&1 
Win ....... 1I.!lO I 1 I.~I 2. ~'O 1917. ....... &I. to 5 4.IH :~~ I ~:# 2. 40
·m.I.I.!)'!JIIlll. ...... 0.18 3 2.S7 .61 11.4'<; 1.20 lUl'- ....... 30.rn 4 :1.42 ·S-J! 4.25 4.40 

lOll) ....... M.M ~ f 2.12 .,61 2.7:i . leI 4. f>I 2.07
~ l:l :~:L :::::: !g:t,g ~ UJ j 3.3,';IOIti • ...... 18. 5~ 113.·1\1 • III 1 ·1.10 • &1 I. 96 
JOIil ••••.• 2S. 40 ;j 8.72 ~01 tU~l :1,(,0 Im,- 15. m 3 2. 07 : .83'2.00 2.10 
]!llti .. ~_~ .. 7,tr~ 3 l.a7 .1iI 1.!Jil 3. ~>() Hili........ 32. 18 3 4.2·1, .83 (h07 3.78 
101(1 ...... 14.;1l ;1 1.&. .61 , 2.-10 2.50 1917 ........ 20.Ni 3 l.1)1' .83 . 1.87 3. 49 
IIlIO ....... r>8.38 r. n.M .61 17.:H 2.40 11117........ 16.22 3 1.26 •83 i 2 09 2.2fi. 
1016........ 30,r,o -I :1.IS .01 3.79 3.8'2 H1l7. ....... I UtI 5 2.81 .8.1 , 3.64 1. !l2 
WIfo.. ...... W.IO :J 4. J3 I.IW) 1917.. ...... 12.0'2 2 .01 • &1 ! 1. 74 I.S7·Co.,l."1. 74JUI6 ...... 5. .~, 3 1.42 .111 2. 0:1 2.m 1017_....... Ji. 05 4 .81 .8.111.f>4 0.96 
IOIll ...... 5.~8 :1 1.33 .(.1 I.!H .83 13.1i6 2. f.O 

1 .'" .61 11.15IUlIl ....... 33.00 i~ l~:L:::::: ~~ 3 i:~' .8.1 ,2.41 2.&1 

H1l6 ........ ~'O. JO J .56 .01 1.17 2. 45. J917. ....... S. 2.1 3 2. 42 833U 2. 8.~ 


1016 ....... 3:1. 00 !! ; ta7 3.24 ,111117........ 1.61 I! .87 :83 1 1: 70 5.15 

19J!i ....... 20. 5.~ -I i 3. \l'J :~: 1t~ 1 2.89 il 1917. ....... J6.8O I J I .52' .83 11.35 2.10 


I 

WUEAT 

, F!I~h·II-- I Bluh. 

1016........140.791 1 0.80 0.61 1.41 43.[-(1 1916........ 20.39 212.81 10.61 3.42 33.00 

lUIG•• ------l ~'9. 88, I 1. 7U .M 2. 40 13.70 'I' 1916. ....... IS. 36 1 .17 .61 .i"!! 51. :so 

1916" .. _.. ____ 7.08 2 !!.:i2 .61 1 I 1.30 .~l 1.91 50.30 

19U) ....... , R?2 2 I.f>.' .01 Ut. ~~ i :~:L::::::'IIT:~ 1 1.00 .83 1.83 34.00 

J1)16 ~ .... _.... _~ 13.00 2 2.OtJ .61 2. 70 ~. 40 ',. 1917........ 58.60 1 .82 .83 1.6,'; 22. 00 

UH6 .............. ; 15.:12 2 .. 9:' .01 I. [>6 13.70 ' 1917........ :SO.OO 1 .98 .8.1 1.81 33.30 

1916 ....... : N•. (,o I .liO .61 1.21; 

1.' 

2fdO 'I' J917........ ,,00 1 1.07 .83 1.00 40.m 

JOlt) ....... ~2.m I .H .61 J.05. ::'.m . 1917........ II.m I 1. 0:1 .83 1.86 43.60 

19UL ....... , '..'0.:10' I . ;2 .61 l. 3.1' 27.20 I' 1917. ....... 9.50 I .84 .&1 1.67 20.30 

1016........ ' 10.55: I "r; .51 1.38 I 3:~20 "1917........ -I.m 1 1.&1 .83 2.46 37.00 

WI6........ ,.•. 00 I I .1,0 .01 J. 21 • 33.30 ; JPI7 ........ 12.45 1 1 2.71 .S:l 3.'" 42.40 

1010........1. 11•69 I 1 . 74 .61 I. ~5 I 3.1.40 ,'J9Ji.....--. 15. 361 1 .83 .83 1.00 .46. i'O 

1916........j14.0:;! 2 .59 • 61 1.,;0: 31.00 • 


I I, 

OATS 

I i 
1916. '''.'''1I 17. JO 2 1.3.1 0.01 1.114 : 70.00 1 1917 12. 50 I 0.60 0.8.1 1.43 I 28.00 ........

J916_'''''''j 9.51 I .80 .61 I.U: 20.80 1917........ 14.60 2 1.10 .83 1.93 29.70 

1016........ 10.50 1 I. ·11 .01 ~O'! ' 72~OO 1917........ 8.90 2 2.44 .83 3.27 77.80 

1916........116.10 -I 3.00 .01 3,fj7 r.'i.20 19l7........ 8.54 1 1.07 .83 1.90 76.50 

I9Ifo· ••• ~ ... 12.50 I I.au .61 200 53.30 J9li........ 11.60 2 2. 3; .83 3.20 62. 60 

1916 .••••••, 6.76 1 .00 .61 1.21 42.UO 1917_....... :J.20 2 1.07 .83 2.50 iO.40 

lUli .......! 10.10 2 2. 01 .83 q84 i GI.m lUI7........ 9.61 2 .00 .83 1.49 56.;o 

J917 ........ j 33.30 I .70 .83 l.53j 23.20 


I 

s""" footnote at end of table. 
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'J'ABLe :!D.---Usc 0/ 1ca/rr on crops in lhe Missouri Hire?" Ba.sin, irriqalio1£ water 
ajlJllird, rain/nil, alld crop yield", ('ache La Poudre Valley, Colo.l-C'OllliIlLlcd f 

\ 
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Hlill • H 
HHr, 
l~Hli 
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r·,:a 
:.!! 00 ' 

HW, 
HIlIi 

'I "",~: 
:,11· 

'I-lin ~'. ;)~~ 
lUltt !! ~ ~"l 

SNlfootuo(c ut cnd of loble. 



----- - ------ --

____ 

IRRIGATION UEQUIREMENTS OF ARID AND SEMIARID LANDS 65 

TABLE 20.-U~c of waler on crop.~ in thc .lIfissouri Rivcr Basin, irrigation water 
a1)plied, rainfall, and crop yields, Cache La Poudre Yalley, Colo.t-Continued 

BEANS 

d 
'I'otnl quantity o( Total quantity o(

'0 
!'l 

I~ wa ter rocel ved f ] :§"" wllter r~celved :; 
by crop " by crop " -'" .. -'" ..." oc ... 00Year " " Year " ... 0 

0'­] ~.g --' Co " :g .o- , 8­
'0a_ 1 a_?1= S 0; a ~c S :::lf! ~ 0 1:1 ::l oS'E-3 ~~ 

-0 
~~ 0..: z ... E-< ~ ..: Z !r= E-< >< 

~ 

ACT" Fret Fat Hut Bu..h. Aera Feet Put Ful BUIll. 
WI6 ••••_••• 11.70 3 0.85 O.tll 1.46 2:1.80 1917•••••••• 11.00 2 0.37 U.&1 1.20 34.20 
1U16•••••••• 3.1.30 2 .4·1 .m 1.01> 15.80 1917 ••••_••• 11. ,)0 3 .81 .83 1.64 Z1. 70 
1916 ••••__ •• 7.~ 2 .72 .61 1.a:1 10.·10 1917•••••••• 29. roO 2 .81 .83 1.64 17.20 
1016••••__ •• S.78 .) 1.05 .61 I. flO 2'J.30 1017 ••__•.•• \1.1>\ 4 .51 .83 1.34 29.00 
1010 •••••.•• 8.10 :1 .57 •til 1.18 2-1. f") 1017.....___ 17.40 4 .48 .83 1.31 33.30 
11116 ........ O.l15 2 I. ~'O .HI 1.81 20.00 11117 ____•••• S.3S 5 .00 .&1 1. 79 30.20 
1017........ ~'O. 30 2 ~ 52 .8.1 1.35 13. tlO 11lI7 ____•••• S.35 3 .42 .83 1.2..; 30.201U17. ____• __ U.7\ 2 1.01 .8:\ I. til 24.·10 1917 1.00 3 .34 .83 1.17 27.001017. __ • 13. (}) 2 .07 .83 1.80 0.00 1 1917..--------__..._ S.36 4 .63 .83 1.46 36. 20 

I Mlm.~urcments on theS() fields WI!ro mado under cooperntlvo Rgrl'Cment between tho Dureau o( Public 
ROlul$ and tho ('olorndo A~riculturnl Experilllent Stlllloll. The soils o( thCSll fields lire IIIrgely fine sIIndy 
10111118. but Illclude SOIll" Sill, Chl~'1 ulld gravelly Joums. Dutu (rom Dept. Dull. 1.026 (15). All measure­
ments mlldu lit ~'ort Collins. 

TABLE 21-Usc of water on crops in the lI[i.~.~ouri River Ba.~in, irrigation water 
applied, rail/fall, and crop yields, Loveland, Colo.t 

SUGAR DEETS 

lIIonthly uppilelltioll 'I'otlll '1Utllltlty o( wllter 
Num· o( wnter r(lCl'I\'cd by crop YieldArea 

Litera· 
I~ro( 1_____,-____,-_____1_____-,____-,______1 ture 

Year Irri· citedirrlgll- pergllled (seetinils Jrrlllll' Ruin. acre
July Aug. Sept. lion (ull Total p.110) 

RtftT· 
Aerr8 Fut Fat Fut Fert Fat Fut Ton. cnctNo. 

1005................. -- ~ .. ~ .. ". 0.45 ..... _--- .. 0.45 1.12 1.57 '13.lI'l
•..O~.jg· _ 
10tJ.'i" ............... .............. 2 .7fl 1.25 1.12 2.37 ' 16.87 

100..' ................. ........ -,. .. 

~ 

" 3 • [18 .38 0.40 1.36 1.12 2. 48 '16.78 

100.';, ................ ·1 .79 ·§-z .4S 2.12 1.12 3.24 '17.88
.. ·· ..0·1005................. a 1.61 .11 0.51 2.89 1.12 4.01 ' 13.98 

1906................. 0 2 

". ...... ---- ----- .. -- 2. 82 1.21 4.03 ' 21.13 45 

11100................. .............. I ....... -.. *- ----- .. -- .. -- .46 1.21 1.67 117.41 45 


-~---
11106........_........ ................. 

~ 

...... .. , -- .............. ------_ .. .94 1.2t 2.15 , 20.38 45
~ 

1006 .........._... ___ 3 ................ ....... _--- ..---- .. -- 1.35 1.21 2.56 ' 17.45 45 

4 ~- .... --- .. ...._.. ---- ...... __ .. _- 1. 69 1.21 2.00 , 17.20 45 

1001...... ~--- .......If::::: I .51 45
----........ ....--'"'-.... .. ------- -------- -------- • 9.67 

2 ....-..--.... ... _------ -_o._---- .83 -------- -------- '10.79 45 

1005 to 100. ____ .• __ ••1::::::: 3 1.40 '11. 78 45-------- ----- .. -- -------- -------- -------­
4 ...._----'" -------- ------- 1.62 -------- -------- • 12. 82 46

I 
I 'rhese experiments were made cooperatively by the Durenu or Public Roads alld the Oreat Western 

Sugar Co. Thl) plots eneh had 1111 nrea o( 0.5 to 1 acre. The soils or theso plots are a mlxturo or clay 
lind silt. 

I Front unpublished report, Burenu o( Public Roods. 
'No dBt.. aVBllable ns to monthly nppllcatlon.
• Summary o( tbreo years' experiments at Loveland and Rocky Ford. No data available IllS to monthly

Ilpplicatlon. 

62525°-2~5 
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TABLE 22.-Use of water on erops in the Missouri River Basin, irrigation water 
applied, rainfall, and erop yields, Grflflley, Colo.! 

POTATOES 

Monthlr application Total quantity or water 
Num· a water received by crop

Area Yieldher or YII8I' Irrl· perIrrlga.gated acre • tiODS Irrlga. Rain·July Aug. Sept. Totaltlon' rall 

I-------------------
ACTtI Fat Fed Fat Feet Fed Feet Sacu 

1006•••.••••••.•••••.••••••••• 17.88 4 0.32 0.83 1.15 0.73 1.88 ., 150 
1006•.•••••••••••••••••••••..• 19.70 4 .31l .39 -------- .78 .73 1.51 '130 
_c.__o 

I MI~lSurement.s JWlde hy tho Colorado AgrlculturnJ Experiment Station. Soil Is clay 108m about 272 
rl'Ct dCOll, undcrlllid with gravel. 

I Date (rom ('010. Expt. Sta. Dul. 117 (1). 
I Old altair" Illnd. 
, Approximate. 

TABLE 23.-Use of water on erops in the MisSQuri River Basin, irri,'ation water 
applied, rainfall, and erop yields, Platte Valley, Nebr.' 

ALFALFA 

Monthly application Total quantity or water 
Num. or water received by cropArea Yield 

Year irri­ per
gated acre' 

Tom 
1914••••••••••••••..••.•••••• ~~ ': ~ 1--;:-- :~ : ~ 3.5 

CORN 

1014......................... 00.0 21 0.42 0.34 0.76 0.98 1.74 
B.uhe18 

53 
1014......................... 
1914......................... 
1914......................... 
1914......................... 

2.5.0 
20.0 
10.0 
35.0 

2 
2 
2 
I 

0.28 
.52 
.33 
.38 

.30 

.23 

.61 

.58 

.75 

.04 

.38 

1.22 
1.22 
1.22 
.98 

1.80 
1.1I7 
2.16 
1.36 

54 
40 
55 
45 

1014......................... 
1014......................... 

3.0 
30.0 

3 -------- --- ..---- ·· .. ~47-1 -------- -------­
.58 
.47 

1.22 
.98 

1.80 
1.45 

75 
35 

POTATOES 

1014......................... 
10140........................ 

3.0 
.5 

1 
2 

0.57 
"'ii~26' -------­-------­

0.57 
.26 

1.22 
.98 

1.79 
1.24 

120 
100 

1914......................... 4.0 I .89 -------­ .. 89 .98 1.87 125 
1914."._.,.•.,...... ...••.•.. 1.0 3 -------- -------- -------­ 1.77 1.22 2.99 200 

SUGAR BEETS 

1014•••. __••••••••••_••••••••1 To7Z8 
12. 98 

I These measurements were made by the Bureau or Puhlic Roads on farms irrigated rrom pumping plants
In Plntte Valley between Cozad and Kearney. Soils: The soils or these fields are principally silt loams, 
but include some Icarus Bnd fine sandy Icarus. rn some cases no data were available as to monthly applica­
tion or water. 

J All data from unpublished report or Bureau of Public Roads, 
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TABLE 24.-Us/J 0/ waler on crops i~ tho: Missouri River Basin, irrigation water 
app(ied, rai.n/aU, and crop yields, Monroe, Nebr.l 

CUCUMBERS FOR SEED 

Monthlyappllca· Total quantity of water 
Num· tlon of water received hy crop

Area ber of YieldYear Irrl· Irrlg,,· per acre Igated tlons lrrlga· RaIn·July Aug. Totaltlon filii 

" ACT... Fed Fell Fetl Fell Feet Pounda 
tOOII.•••••••••••••••.• 8.46 0.56 0.56 0.60 1. 16 199 
1000•••••••••••••.•••• 5. 6.~ .32 .32 .60 .92 132 
1000•••••••••••••••••• 5.84 .82 .82 .60 1.42 137 

ONIONS 

~351 Buahda 
0. 71 1 1. 04 1 1. 75 1 0.60 1 4231 211900··················1 

SQUASH FOR S:EED 

Pounda 
1000••.•••••••••.••••• 4.56 2 0.63 0.63 0.60 1.23 270

'····O~ii3·1900••••••.•..••••.•.• 4.28 2 .32 .95 .60 1.55 2D8 
1000•••••••.....•..••• 4. fJ6 2 .58 .61 1.19 .60 1. 79 62 
1000•••••••.•••.....•. 3.83 2 .70 .83 1.53 .no ~ 13 261 
1000•••••••.••••••..•• 3.00 2 .53 1.04 1.57 .60 2.17 256 

I These determinations were made In cooperation with the Western Seed & Irrigation Co. The soU Is a 
rich )ollm. 


I All data from O. E. S. Bul. 104 (49). 


TABLE 25.-Use 0/ water on crops in the Missouri River Basin, irrigation water 
applied, rain/all, and crops yields, Oconee, Nebr.! 

POTATOES 

Total quantity of water 
Area Number received by crop Yield 
1rrI· of Irrl· per

gated gations acre I 
Irrigation Rainfall Total 

ACT... Fell Fell Feet Buahell 
5.82 2 ~19 0.91 3.10 8~5looo···••••••••••••••••••••···.·.·.~··~····11000....................................... 15. D7 3 2.11 .91 3.02 84.0 


SQUASH FOR SEED 

Pou::z.­
0. 91 56looo..····························~·····..··1 5. 00 1 . 01···_······1II1G11.......................~............... 4.88 •____••__• 2.86. 3. 77 113 

1 

SWEET CORN 

Buahell 
0.91 6.01000.......................................1 3D. 821 0 1··········1 0.91.91 1
1000....................................... 48. 69 .......... L 76 !l,67 15.2 


I The soU Is of a very IIgh t, sandy character. 

I All data frOD! O. E. S. UuI. 104 (49). 
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TABLE 26.-Use of water on crops in the Arkansas .River Basin, irrigation water 
applied, rainfall, and crop yields, Fort Hays, Kans.! 

ALFALFA 

M thl 11 I f ter Total quantity of water
~~'::f on yapp cat on a wa received by crop Y~~d : 

Year irriga' 1---,---,---,----.,.---1---,---,.---1 acre' i 

tions Apr. May Juno July Aug. lli~~' Rf~lr' Total 

------1------------------------------
Feet Feet Feet Feet Feet Feet Feet Feet Tom1001. _______________ _ 1.41 ________________________________ 

100'-________________ 1o _____________________________________________ 1.41 _ 0.88 2.2Il 3.40 
1004________________ _ .88 .88 2.601.13 _______ _1 1.13 .88 2.01 3.041004________________ _ o .00 .88 .88 2. 76 

CORN 

Bu..hel81004________________ _ 0.45 _______________________________ _
1 0.45 0.88 1.33 51.42 

:I 004________________ _ 
1004_________________ o ________________________________________________ 

.88 .88 47.28
0.38 _______ _1 .38 .88 1.26 59.141001._______________ _ o .88 .88 43.12 

• KAFIR CORN 

1004________________ _ 
1 0.5S 0.55 0.88 1.43 42.86 

1001._______________ _ 0.34 ________ 
1004_________________ o ______________________________________________ _ 

.88 .88 44.64 
1004________________ _ 1 .34 .88 1.22 35.36 

o .88 .88 19.64 

PENCILLARIA 

1004_________________ \ 14. OS1001________________ _ o ________________________ ._______ ________ ________ .88 .881 \--------\--------\--------\ O.2Il \________ 1 0.20 \ 0.88\ 1. osi 7.78 

POTATOES 

1004________________ _ 
1004________________ _ 1 0.32 0.32 0.88 1.20 00.. 84 
1004________________ _ .88 .88 73.76 
1004________________ _ ~o =====:==________ :====== ________---ii~ii8- ========________ ========________ ----~ii8- .88 .96 79.44 
1004_________________ 1 .32 ________ ________ ________ ________ .32 

________ .00 
.88 .88 58.06 

1004_______________ _ .88 1.20 106.46 
1004________________ _ •OS _______________ _ o .88 .88 65.58 
1004 ________________ _ 1 .OS .88 .00 74.28 

o .00 .88 .88 62.72 

SORGHUM 

1004________________ _ 1 0.25 ________ ________ ________ ________ 0.25 
1004_________________ 0.88 1.13 35.36 
1004________________ _ .88 .88 32.86 

~ =::===== ======== =:====== ---ii~46- =:===::= ----~4ii- .88 1.34 40.001004.._______________ _ o ________________________________________________ .88 .88 35.70 

SUGAR BEETS 

Tom1 0.48 ________ ________ ________ ________ 0.481004 ________________ _ 0.88 1. 36 16.521004_________________ 
.88 .88 14.141004________________ _ .88 1. 32 19.57~ ______________________________________=:=:==== ======== ======== ---ii~44- =:=:====________----~44-_1004________________ _ o .. 
.88 .88 14.36 

I These studies were carried on cooperatively by this bureau and the Kansas Agricultural Experiment 
Station at the Fort Hays Branch Experiment Station. The plots contained 2 Beres each. The sallis a 
dark loam with enough IllInd to make it friable, and quite deep . 

• All data from O. E. i3. Bulletin 158 (f3). 
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TABLE 27.-Use of water on crops in the Arkansas River Basin, irrigation water 
appl'ied, rainfall, and crop yields, Arkansas "Valley, Colo.1 

ALFALFA 

ITotal quantity o( 
Num- Monthly application o( water water received 

Aroa boro( by crop 
Yield per Year irr!- Irri­

gated ga- acre 
Irri- RllIn­tions Apr. May June July Aug. TotalSept. gutioe (ull 

ACTtS Feet Peel Feet Feel Peel Feel Peet Peet Peet Tom1022________________ 
24.01 0 0.58 O. [13 0.40 0.15 0.33 1. gO 0.00 2.51l '3.381024._______________ 


,1U22________________ 20.24 -rS2- ------ .98 .67 ---- .. - .43 2.00 .IB 2.7B 2!:!.23 

11l2.1________________ 
 30.16 "5 .26 .46 ].tH .63 2.39 .Tt 2.66 '3. Td 

50.20 .11 .33 .32 1.50 17 2. 74 1.86 4.001024________________ 5 ------ ' 2.2i--~i7-44.94 5 1.18 1.73 .90 17 4.2i .25 4.52 ' 4.051922________________ -----­
[,s.98 3 ------ .48 .11 .13 1.10 ------ 1.82 .26 2.08192:1________________ • 3.76 
tiB.98 5 .55 .01 17 1. 50 1.35 2.85.05 ------ • 1. 27] 022_____ ... _...... ____..... 23.40 a 1.08 1.05 .28 2.41 .18 2.59 .5 2.,851022____________ • ___ 

1023 ______ • _________ 4-1. itl [) .Oi .32 .29 .11 17 .84 .45 1.29 05.09 
30. ·16 5 .00 .34 .09 .21 1.24 1. 94 1.02 3. fl6 03.351024,_______________ -----­

2. ns 2 · ]5 .Oi .82 .46 1.281022________________ ------ ------ ' 5.8--~ii8- -----­
4.44 2 1.11 2.00 .15 2.24------ ------ ------ ' 1. 121023__ • _._______• ___ -1~74-4.50 I 1. i4 1.37 3.11------ ' 3.49102·1. __ • ____________ --~2ii-4.58 -I ----- .. .35 .24 3.06 3.01 .33 4.24 '3.641112'2. ___ •___________ 50.80 6 .50 .52 1. 59 .63 3.90 .10 4. !8 '4.001023________________ ------ · i5 

56.65 3 1.12 .80 .33 2.3,1 1.40 3.74102·L______ • ________ --~5ii- 8-~i58 ' 4.64 
]923 80.18 0 . iO .28 .2·t 1.96 .33 2.29 '1.24 

32. tlO 5 1.08 .85 1.47 .05 2.20 176.55 1.10 7.65 10 2.25192·'-_______________ --~25-35.91 1.83 .93 . i7 .91 4.6\1 .2i 4.0G 10112.08 
17.0i .41 .06 1.3i .30 ].76 \2 2.00

1922________________ 0 -----­
88 ____

102·1._______________ 3 -----­ --~iii-20.10 4 .29 1.63 .59 3.12 .04 3.16 J2 2. 291922_________ • ______ --~3i- --~i3-39.31 5 .41 .34 .16 ------ 1.35 .52 1.Si \3 3.34 
1924________________ 
1923________________ 

33.40 tl .19 .82 · i8 .96 .64 ------ 3.39 1. ~"!5 4.64 \3 3.09 
1922________________ 2·1.00 3 ------ 2.13 .5.1 ------ ------ ------ 2.06 .28 2.04 134.42 

22.70 4 .01 1.27 .18 .30 1.76 .5i u5.05192.1________________ ------ 2.33 
30.15 tl .31 1. Iti • {Il .07 172.66 1.60 u 2. 841024.________ • ______ ------ 4.26 

-i~73-30.45 3 .86 ------ ------ ------ 172.07 .21 3.18 u 3.06 

WHEAT 

Bushels1924,_______________ 
4.01 3 1.89 1. 87 ------ ------ ------ 3. i6 0.2; 4.03 101536.00

1922________________ 18.29 2 1. i7 1. i7 .2i 2.04 '15 .18. 50 
1023________________ ------ ------ ------ 2.11 

~-----1922________________ ------ ------ ------ -----­
:12.02 3 1. 21 · tl3 ------ 1.84 .27 3\019.40 
38.49 2 1.0i 1. 56 2.t\3 1. 86 4.49 31' 41.05 1112-1 ________________ ------ .----- ------ -----­
17.95 2 2.11 1.10 3.27 .25 3.52 315 54.701022________________ ------ ------ ------ -----­
20.07 :l .62 .24 .86 .26 1.12 '15 43.10 ] 02:1 ________________ ----- ------ -----­
18.53 3 .2'2 .79 111.39 1. 35 2.74 '1'10. iO102'2________________ ------ ------ -----­--~i5-31.10 3 .76 .91 .18 1.09 '1' 51.00 

1023 __________ • _____ ------ ------ ------ -----­
1022________________ ------ ------ ------ -----­

15.81 ] .49 .49 .45 .94 015 50.29 
1022________________ ------ ------ ------ -----­2'2.70 2 .25 11 .51 1.62 2.13 01' 41.90 

--~7ii-49. ·to 1 .79 . ;0 .08 '1040.001023________________ ------ ------ ------ ------ -----­
35.00 3 .65 Ill. Q2 1.40 3.021924,_______________ ----- ------ ------ ------ ------ 'I' 21.50
19.05 2 2.20 2.20 .33 2.53 , 1040.00 1922________________ ------ ------ ------ -----­
38.02 2 .60 .36 1.05 .39 1.44 \2 \032.00]923. _______________ ------ ------ ------ -----­
12. i4 2 .43 Il .06 .82 1.7B \2 1031.24 

1022________________ ------ ------ ------ -----­
1924________________ ------ ------ ------ ------ ----.­

13.80 3 .51 .51 1.02 .04 1. 06 \2 1031. 20 
0.58 2 ------ ------ 1.64 ------ ------ I.!}! .52 2.16 13 .. 26.501022_________ .. _______ 7.55 2 ------ .55 .95 1.50 .57 2.0i 1110 23.20!======, I 

BEETS 

TOll&1\J22________________ 
5.72 4 0.69 0.38 O.·iS 1.85 0.00 2.45 '10.84 

1923. ______________ • 
1022________________ ------ -----­

2'2.21 4 1.08 0.41 ------ .73 ------ 2.22 .27 2.49 39.75 
-ii~36-18.98 5 .10 .62 1. i1 2.79 I.B6 4.65 112.10 

1022________________ 
1924________________ ------ -----­

38. IS 5 ------ .9S ],53 .87 ------ 3.38 .25 3.63 312.70 
13.48 2 ------ .28 .27 ------ .55 .,26 .81 '13.121!l".2_______________ . ------ --~30-

1022________________ 30.49 5 ------ .24 .59 ------ 1.13 .18 1.31 , 11.20 
1023________________ 13.0i 4 ------ ------ .21 1.16 .82 ------ 113.34 .45 3.79 08.95 
]924________________ i.29 4 ------ .28 .30 .94 1.52 1.. 62 3.14 013.50 
1022________________ 6.20 6 ------ .87 1.63 .35 ------ 2.85 .46 3.31 '12.90 
1923________________ 88.00 5 ------ .51 .14 .46 .94 2.05 .19 2.24 , 13.00 
1924,_______________ 112. {iQ 4 .47 .43 .38 171.52 1.40 2.92 (') 
1022________________ 90.00 6 .43 .1<1 .83 1.24 1.14 1.01 4.79 .33 5.12 , 13.00 
1924________________ 10.30 4 .76 .56 .39 .44 2.15 .39 2.54 12 9.38 

--~34- --~45-26.32 6 .11 .30 1.22 2.42 .64 2.40 12 13.40 
1023________________ 
1022________________ 

22.10 6 .20 .56 .28 .78 .50 .64 3.05 .52 3.57 13 13.60 
23.24 4 .24 .18 .86 .77 2.05 1.25 3.30 )314.451924________________ ------ -----­
25.18 fi .66 1.37 .46 1.03 3.52 .28 3.80 1'15.751022________________ ------ -----­

1023 ________________ -----­5.88 6 .20 .40 .38 .12 ].19 .57 1.76 \I 16. 48 
1924________________ -----­0.42 6 .28 .34 .43 .61 1.66 ].00 3.20 1111.78 

5. 31 6 ------ ------ .7-1 .83 1.09 1.28 3.64 .21 4.15 II 21.19 

See (ootnotes at end o( table. 

http:3\019.40
http:101536.00
http:10112.08
http:rS2-------.98
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TABLE 27.-Use of water on crops in the Arkansas River Basin, iTM'gation water 
a]Jplied, rainfall, and crop yields, Arkansas Valley, Colo.l-Continued 

lLffiLEY 

Total quantity of 
Num· "Monthly application of wutcr water received 

Area berof by crop

Year Irri· irrl· 
 Yield per 

gated ga· acre 
t10ns Apr. July Rnin· TotalMaY!JUne ,\ Is, t 11rrl

•- ug. ~ gution fall 

11122 ________________ .~CTt. Put F,d IPcd j.'ut Fut Peet Bu.h.1. 
8. 36 2 ------ 0.2'..! I 0.53 0.60 1.35 '47.90 , -=~'-~-l-=-'~~-l {~~5 

CORN 

1924________________ 141. 28 31______ ----..I 0.38 0.38! 0.11 j____ ._1 0.87 0.18[1. 05 '35.00 
.W 1.22l~~::::::::::::::::; ~~ ~ ~ ------ ------~---. :~~! : 1:' f_~:~_ :~~ .27 1.00 ~~ 

UI6 2. 98 (I) 
.25 I. 61 '42.80 

1.35 3.19 • 30. 00!m~~~~~~~~~~~~~~~~II: ~~~ HI~m ~~~;~r~;;~ ~~ t~~~; ::~~~~ "f~ .45 1.74 '30.00 
1923..______________ 7.07 21_____ -----.'------ .14 .65 ------ .79 1.62 2. 41 (.)
1924________________ 6.03 5 ..____ •_____ j .66 .54 .]J _.____ 1. 31 .46 I. 77 738.001922_____ • _______ ._. 8.35 3 .._________11.00 .64 .40 ______ 2. 04 .15 2. 19 (') 

1.37 1.69 ! 81.60l~~t:::::::::::::::l! ~: fJ ~ ::~~~: :::::T~25- --~ii5- :~g :::::: 1: ~ .33 1.93 • 52" 00
.19 2.91 • 32. 00f~:::::::::::::::: ~:~ f :::::: --~72-1--:~~' -::~~- -::~- :::::: ~ +~ 1.40 '40.102.121923__ • _____________ 15.08 3 ______ 1. 00 ______, 1.81 ___.__ ______ 2.81 1. 10 3.91 10 30. 0019'24__________ ._____ 4.88 2 ______ ._.___ ______ 1.]2 .65 ______ 1.77 
.27 2.04 10 25.601922________________ 35.91 4 ______ •____ • .74 ______ 1.50 ____._ "2. 24 .39 2.63 12 43.60 

19'23._______________ 50.12 4 0.51 ______ .191" .23 .90 1. 83 .82 2.65 12 60.00
1924-••• _. __________ 58.75 4 ______ •____ . .33 .28 .55 ______ 1.16 .04 1.20 "40.0019'>..2 ____________ • ___ 14.66 2 ______ .81 .36 • ____ • ______ 1. Ii 

.52 1.69 (11)
192.1. ________ • ______ 15.58 3 _____ • .05 .16 .81 c______ ______ 1. 02 1.25 2. 27 11 HO.OO
1924••• _______ • _____ 19.73 4 ______ 1.04 1.02 ______11.06 _.. 06 3.18 .28 3.46 1150.00 
lQ~'2._______________ 2. 15 6 ______ .07 .06 .50! .19 .82 .57 1.39 (")
1923••______ ._______ 2. 25 6 ____ ._ .78 ______ 1.33 1------ ______ 2.11 1.60 3.71 " 74.601924________________ 2. 04 4 ______ ______ 1. 68 .38 j .05 2.11 .21 2.32 " 62. 50 ____________~!____~___~__~__~__~__~__~__~___2 __ _2 __ _2 _______ 

RYE 

1924________________1 U21 1 1-----;11.271------1------\------1------11.271 0.181 ].451 228.70 

BEANS 

Pound.11122________________ , 
0.28 2 0.56 0.18 0.74 0.60 ].34 '7001923_______________ _ -._--- ------ ------ -----­
.1.IH 3 0.58 .62 ------ ------ 1.20 1.25 2. 45 (U)

'O~25-1924___ .---------- '_1 9.82 6 .45 .53 .29 ----- 1.52 .21 1. i3 " 1,691 

TOMATOES 

Ton81922______________ ._ 
7.09 5 0.11 0.62 0.23 0.42 1.38 0.60 I.IlS J 1. 7i

1924____ .. ____ • .1. 79 5 .18 .77 .94 1.89 .46 2. 35 710.0511122_.______________ 4.85 10 .28 .07 .30 .42 0.13 1.20 .57 1.77 11 12. 701923________________ 
5.91 8 .35 .04 1.10 .18 1.07 1.,60 3.27 1<8.121924_______________oj 5.86 10 1.17 .71 .75 .54 .35 3.52 .21 3.73 " 15.00 

OATS 

BlUnt" 
11122________________ 6. H7 1 ------ ------ 0.74 ------ ______1____ __ 0.74 0.27 1.01 '13.7011l22________________ 7.07 2 0.38 ______ .15 ________________ __ .53 .45 .1lS • 52.001923______________ .. 6.34 3 .27 ______ .40 0.16 ___ • ______ __ .83 1.62 2. 45 • 35. 601924________________ 12.4:1 .82 .46 1.28 773.5011122________________ 34.65 1.39 .19 1.58 • 43.001923______________ • .1 33.05 .68 1. 40 2.08~ ::::== 0: ~ __ ~~!_ ====:= :::::t::::1924_____ .. _________ , 70.10 2 ______ .89 .65 .. _________ • ____ __ • 53.00 

I. 54 .33 1.87 '40.00
3 ______ .66 .55 ______ •_____ .._...1924---------------. 0.65 1.21 .27 1.48 10 64.001 ____________ 1.04 _______________ • __11122________________ 7. JI 1.04 .52 1.56 1149.10J92'J ________________ 10.45 4 .21 .52 .52 ________________ __ 1. 25 1.25 2.50 "43.70]924___ •. __________ • 8.32 2 _____ • 1.08 .75 ________________ __ 2.43 .28 2. il (U)

1 
Sec footnotes at end of bible. 
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TABLE 27.-Use of water on crops in the Arkansas River Basin, irrigation water 

applied, rainfall, and crop yields, Arkansas Valley, Colo. I-Continued 

CUCUMBERS 

Total quantity of I 

Num- Monthly application of water water received 
Ares ber o( by crop 

Year IrrI­ Irri- 1---;----;--.,--........--,,.---\----;---;---11 Yield per 
gated ga- acre 

tions Allr. Irri- RainMay June July Aug. Sept. gation fall - TotrJ 

POIl1Id. 

lU'.!2~_ ............_. __ ...... ¥

10'24._. ____________ • 
10'22_____________ ... 
11124. __________ ._ • __ 
11124 ___ •________ ._ .. 

ACT'" 
J5.05 

8.00 
5.:19 

14. II() 
11.07 

(I 

Fut 
............. 
.__.. --

Fut 
--­ .. ­ .. 
0.3,1 
1.34 
.10 

Put 
0.88 
.00 
.84 
.\1:; 
.78 

Jo'ut 
0.0'2 
.30 
.il 
.72 
.:is 

Jo'ul 
O.:l:I 
.22 
.11:1 
.47 
.97 

Ful Put 
2.13 
,1.27 
2.72 
3.48 
2. 43 

Ful 
O.2ti 

.411 

.15 

.27 

.28 

Plot 
2.:1U 
1. ia 
2.87 
:1.7:; 
2.71 

""d 
• 217 
'232 
'ti5 

10 435 
13 445 

J922.. __ "'''''''''' ........... __ ... 5.00 8 .09 .35 .20 1.04 172.14 .57 2. it " 170 

PnunMof 
1112:1. ____________ • __ 

3.59 .; .. --­ .. ­ .03 .08 .39 .22 .._---\ .72 1.60 2.32 
eucumbtra 

10 661 

WATERMELONS 

I 
Dollar.102'2.... ____________ 1.61 0.11 I, ______ 10 0.2810.08 o. 08 0.55 0.57 1.12 " 186 

192:1._______________ 1.95 8 0.46 • (Xl I .27 45 • 08 ;~ .. ~~__ 1.20 1.00 2. 89 ("l 
I 

Ton • 
. 54 1___.__

1.241·46 :11 2.55 .21 2.76 "10 

-
ONIONS 

6 ______10.221922._______________ 11.13 
(\ ______ .34 0.62 0.91 0.51 ------ 2. 261 0.15 2. 41 81.44 

1112'2._______________ 2. 24 .3i .41l • 12 ______ 1. 20 .57 1.86 " 10.18
JO'ZJ________________ 4.00 9 0.15 .20 .57 ______ ______ 171. 11 1.110 2. 71 " 4.38
lU2L_______________ • i4 4 _.__ •. .99 .47 ______ .53 ______ 1. 99 .21 2.20 " 6.05 

1 I 

I These e.~perlments were curried on under 0 cooperative agreement between the Oolomdo Ab'l'iculturnl 
Experiment Stution, the United Stlltes Department of Agriculture, and the Amerieun Beet Sugar Co. 
Except (or the (arm o( thu sugar company, all the trocts chosen were privately owned. These (arms are 
locotod lit "lIrious points luong the Arkansas Valley from A yondale to Lamar. The areas given (or the 
fields were determined (rom 0 plane table survey made each yoor. The irrigation water was first measured 
through the farmer's short box flume, but it was (ound that the results could not be depended upon, due to 
the large amount o( silt curried by tho water. When nel'eSSary, improved Ventnrl flumcs were installed 
loter. Itecordlng instruments were used at every farm. The rolnfall given was determined from smull 
min gaugos located lit the farms ond looked nfter by the farmers. This rel'Ord is for the period of irrlgotion
only, usullily (rolll the first of Man,h to the lust o( Scptember. The soil types given are taken from the 
BurC!lU of Solis mops for 1902. SOUft'C o( information IS unpublished data, Culomdo Experlmeut Station. 

• C. W. Mills (arm. 
I A. Mitchell (arm, Maricopa slIndy adobe. 
• Haines Bros. Fresno fine sundy loam with gravelly arens • 
• Ous Stjernhom lorm. 
• Herbert Heath, Fresno fine sandy 101Un. 
, RIlY Daker (arm.
, Clem Ryan farm, Fresno fine sandy loom. 
I Amerleun Beet Sugar Co. oust furm, Maricopa sundy loam. 
). Kouns (arm. 
II ti2.8 pounds seed. 
" O. Dryont furm, Maricopa sandy loam. 
"Henry Nosslage (IIrm . 
.. Wm. Bausermlill furm. 
" Winter whellt. 
" Spring wheat. 
17 Winter Irrigntion. Bome toWs tnc1ude smulIupplicutioll after September. 

http:0.2810.08
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TABLE 28.-Use of water on crops in the ",irkctnsas River Basin, irrigation water 
applied, rainfall, and crop yields, Canon City, Colo.1 

APP1,ES 

'1'otal quanUtr of Total quantity of 
Num.. water received by water received byKuru·I , Yield per I'ber of erop ber or crop Yield perYear Yearirriga· , ucre 2 irrif.:u.. ncre' 
tions Irri·· Rain· Totl\! tions lrri· Rain-I Totnlgation fnll gatlon fnll

---"1--- ------. ---11---·1-- -------------
Put Put Ful Jlox.. P«t Feet Ftet Boxn

l006._••._J 2 0.67 0.75 1.42 ____•••_.__ 1909.____ __ S 2. 12 0.80 2.92 • 3Bo. 00llJOIl_____._, 1. 95 !__. ___ .____ 1Y1O__••_••5 1. ~'O .75 3 1.56 .37 1.93 ----(·r--­2 . U7 .44 a 2.11 .37 2.48l:f:::::::l 2 1.58 .44 ~:6~ :::::::::::: il~l?::::::: 5 1.93 .50 2.43 '508.11 
1008.-.... _: 3 1.18 .72 f,' ~~ 1"-"(j"--- i 191~___..__ S 3.13 .50 3.03 • , 308. 70
IIIOS_______ ~ _ .1. ) , 1U1_. ____._0 1. t'O .72 3 1. 27 .88 2.15 

----f~----2 1.14 .80 6 3.33 .88 4. 21_I!101l__--_._._.._.l.!__..l...__-'-___:..-I_._IJ._I..:.I_ 3·19. 73 ,! ]1112.___ . __ 

1 '1'he.-o studies were made by the Bureau or Public Roads In cooperation with a local orchardlsLThe 
soil of thtl orchard ranges rrolll u rather heu\'y loalll to n light sandy loalll containing gravel pockets, noder­
laid with a cluy subsoil. 

'All duta taken from unpublished report, Bureau or Public l{oads.
, Corn andlalCatru J,::rown hetwl'eu rows uccount for heuvy use of wuter. 
I Plus 4,541 pounds bulk and [,II pounds cuils. 
• Plus 4,081 pounds bulk and 1,368 pounds culls. 

TABLE 29.-Use of water on ('rOllS in the Arkansas River Basin, irrigation water 
applied, rainfall, and crol) 'yields, Rocky.Ford. Colo.1 

SuGAn BEETS 

I 
Total Quantity of 

l\fontltly application of water water r(lccivcd by
_o\rea Nllru- Yieldcrop

Year irrl- ber or per
guLed irrl· acre 

gations May JUDt) July Aug. Sept. lrri- IRain- Totulgaliou· fnll 

ACTl'S 

~--

Feel Ptet Feet Feet F,·' Feet Feet Feet Tons1005________ 17.7 5 0.11 0.00 0.47 0.36 . 1.00 0.48 1.48 8.821005.. ____ ._ 13.5 6 .35 .34 .50 1.91 .48 2.39 8.5219o.'i.. ____._ 
.------- 2 .41 .47 -------- --- .88 .48 1.30 10.04

lOOfi._w_,, ___ .41 .47 .88 .48 1.30
1005..... ___ -------- _·------1--·----- 9.59 

----- .. -- 2 .41 .47 .88 .48 1.30 0.231005.____ • __ -------- 2 .40 .56 .96 .48 1.44 9.56 
19o.'i.. __ .• __ ........... - .. 2 .40 .56 .96 .48 1.44 11.64 

11)(15. __ ..... - .. -_ .. - .... 2 .40 .56 .96 .48 1.44 7.911005.. _____ . ~~~~~~~~I~~~~~J......- 3 .42 .05 1.48 .48 1.96 10.98~---

1005.. ___.._ .... - .......... 3 --------1 .42 .,05 .41 1.":8 .48 1.96 11. 03
.. _-----­
1005... ___ " .. _-- .. - ..... 3 .42 •\q5 .41 1.48 .48 1.96 9.08 
19o.'i. __ ., ... _...... .. 4 .42 .57 .38 ----:28- 1. ti5 .48 2.13 10.65~w_ 

1005...._... 
~., .. ~~-~. 4 .42 .5i· .38 .28 1.65 .48 2.13 12.52 ~-------··------11005 __ ... .... _.. ~ .. - .. _..... 4 .42 .5i .38 .28 1. 65 .48 2.13 11. 08~ 

t 
1 Tbese o.tperlml.nls were· made cooperaih-ely by the Burcau orpuhlic Roads and the American Beet 

Sugar Co. 'Phe plots included from U.S to I Ilcre each. 'rhe soils of I hese plots arc a milture of clay and 
silL llultl' cOlllmon in Arkansas Vailey. .From unpublished report, Bureau of Public Roads. 

TABLE 30.-U$e of water on crops in the Arkansas River Basin, irrigation water 
applied, rainfall, and crop yields, Eads, Colo. I 

.o\LFALFA 

,'rota! quantity of Total Quantity of 
Num· Num·wuter rccei \"t~d by waLer received by 

crop Yield crop Yieldber of ber ofYear per Year perirriga' irrigu·ncre 2 nere 2tions Irri· Rain· tions Irri· Rain·Total Totnlglltioll fnll gation fnll 
-. ------- ---------

Feel Fect Fut Tom Feet Feet Feet Feet Ton.• 
1910••••..•••. 9 1.38 1. 05 2.43 ii)84 I1911.••••••••• a 1.00 0.37 1.37 2.29 
1910••••.•.•.• 0 .00 1.05 l. 05 1911•••••••••• 0 .00 .37 .37 (3) 

1 These experiments were conducted by the ~"'7eau of Public Roads at its demonstration farm at Fads, 
Colo. 'I'his rarm and tim demonstration farms lL C'hcycnI1<) ane Newcastle, Wyo., were established 
to experiment with water !,nolped (rom wells n..~ a supplement to dry farming. Piols contained 0.75 acre 
eneh. The soli Is a sandy oam, underlaid with a heaVier clay stratum which in places carries u large per 
cent o( gypsum. 

• Data from unpublished Tl'port, Bureau of Public Roads• 
• Crop fnllure. 
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TABLE 31.-Use of water on crops in the Arkansas River Basin, irrigation water 

applied, rainfall, and crop yields, Garden City, Kans.1 

AL}'ALFA 

Total quantity of 
Monthly application of wawr water received by 

.. crop Liter· 
ArCII f,~~~Jr Yield per ature 

Yeur Irrl· I' 1---;---;---;---,----;--1--.,.----;---1 cited 
gated rr~~~· Irr!· 

acre (see 
p.ll0)Apr. May June July Ang. Sept. 	 ga· l}~n. Total 

tion 

-----1-- -----------------1---1-----1--
Refer­
ence 

Acru Fect Fret Fret Feet 	 Feet Fret Fert Feet Fret Tons No. 
1913. __•••••• 15 3 I 0.33 0.25 ______ ______ 0.20 _____ _ 0.78 O.H 1.52 2.00 

11113. • ••••••• 1·10 3 i 1.05 .1. 05 •._••_ 1. 05 !••••••._•••• 3.15 1.18 4.33 1.50 

191L .••••• , ••••_., 4 ...•.• .•..•. 0.41i t .Oli I .49 0.41 1.42 0.97 2.39 22. ii 

11115 ••••••••• t ..••.• 3 ,'.'_.. .••••• .53! .44 r"-" .43 
 1.40 	 1. 71 3.11 • 3.22 

1 

DAHLEY 

i " ~···----I' I i 	 Btuhel.1
0.00 	 0.72 0.72 "32. SO 
.00 .72; .72 "31. 70 
.00 .72: .72 • 25.40 
.00 .72 j> .72 • 30. 40

1') .72 .84 , 27.00 
.11 .72 .83 • 30.40 
.58 .72 1.30 , 25.40 
.55 .72 i 1.27 • 27.10 '11111:!liil:l:illi::::::rllll::II~~li~f~:il:I:I::=~~~III~ .34 .93 i ..... . , 55.00 
. 34 .03 .••••• • 31. 70
•68 .93 :•••••. • 29.60••••••••••••.• ,............., 	 I
I ."]91" 	 . 68 .93 !•••.•• • 49. 60 

.93 i••••••1915: •••••• -;--.... 3 '::===: ::::== :00 =:===:::::::t=::::: • &1 • 56.40
.84 .93 I•••••• • 50.00

1.22 •93 I...... • 64.20 
1.22 .93 ••••••mt :::::::=i:::::: g:::::: :=::::1 :~ ::::::':::=:1:::: • 62.10 
. 00 .93 .93 • 24.30 
.00 .62 .62 1.70 29,30 
.51 .621.13 14.50 29,30 

1.07 .62 1.69 18.10 29,30 
1.45 .62 2.07 27.30 29,30 
2.82 	 ,62 3.44 29.60 29,30 
.00 ,50 .60 0.00 29,30 
.60 ,50 1.20 .40 29,30 
.60 .60 1.20 .00 29,30 
.77 .60 1.37 3.00 29,30 
.85 .60 1.45 2. 70 29,30 
.00 .43 .43 0.00 29,30 
.69 .43 1.12 3.40 29,30 

1.44 .43 1.87 6.20 29,30 
1.44 .43 1.87 8. 30 29,30 
2. 26 .43 2.69 10.60 29,30 
.00 .31 .31 14.60 29,30 
.58 .31 .89 20.30 29,30 

.31 .89 22.00 29,30!IIi:~.~..~~~I~·~~[~~·i~ _~:.~ ~~l~~.I...=f: ~ ~~~T.lj~ ~~.: ~ d~1 .31 	 1.53 28.00 29,30 
1.86 .31 2.17 26.30 29,30 

CORN 

I 	 1 1.17 0.72 58.00 28m~=:=:=:::: :.::::\ 1 	 1.17 .87 30.00 28 
1918__••••••• _••••• \ I .................................... 1.50 .72 20.40 28 

1918••_••••__ •.•••• o ~ __ ... __ .. _____ ~-_-__- ______ ~-_-_ ..... _.... ___ .00 .72 0.000.72 28 
1918••••••••.•••.•. 1.50 1.72 34.60 28 
1918••••••••..••••. '1 .00 28 
1918.............. . 1 ••••••••••••'••..•• '•••••••••••..••••• 1.50 .72 41.70 28 

bj:::::: ::::::::::::'::::::1':::::: :::::: .72 ":72' 0.00 

--... -~ . "- .'. I t 
See footnotes nt cnd of table. 
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TABLE 31.-Usc of water on crops in the Arka1l8as Rifler Basin. irrigation water 
applied, rainfall, and crop yields, Garden City, Kans.1-Continued 

COWPEAS 

Total quantity or 
Monthly application or water water received by 

crop Liter·Aren NumJ ature
Yeur cited

Irri. .be!o[ I---,-~·--:----;----._--:__ I__-:-____I Yield per 
acre

gated lrr~~' 	 Irri· (seeI 
p.1I0) 

I tlon 
-----1-- --;-.-.----r----- ----1--11-----1 

"\pr. Muy June July Aug. Sept. gil' ~::hn. Total 

Rtfer­
enee 

..Acre.• IFrrt !Fut Put Fret Fut FrO. Fu/ Fut PrO. Ton. No . 
1UB....... . 	 1 •••••. '•••••• """ •••••• 0.31 ••.••• 0.31 0.46 O. i7 , 1.10 

1914........ . 	 I :•••••••••••• •.••.• ...•.• .32 .•..•• .32 .46 • is , 1.24 

19140 " __ '''' () ..•••••.•••••.•••.•••••••••.•••. """ .00 .46 .46 '. iO
lUB........ 	 o ..................................... 00 .46 .46 '.76 

11l1·1. ...... 	 o ..................................... 00 .46 .46 , .85 

lUI5........ 	 22.90 
1915." •__ .. . , 1. ·10: :::::::::::::/:::::: :::::: :::::: :::::: :~1, {: U 
11l15........ . 	 , 3. 20 

lUiS....... . {;::::::1:::::: :::::: :::::: :::::: :::::: :~~ Il:U , 1. 40 


KAFIR 

Bu.h,Z, 
0.6511.40 , 4. 38 •.S2 1.35 , 38.60 

S2 1.38 , 40.00 
· S2 i 1.15 , 35.40 

, 31.40 :~ 11J~ , 23.30 
S2 S2 , 14.10 

.S2 .82 , 21.40 

.S2 .82 , 18. 20. 1· 
1.12 	...... , 4280 

, 38. 20

U~ I:::::: 	 '4(0.40
1.12 ...... 	 , 39.00 
1.12 ..... . 	 '3i.OO 
1.12 ...... 	 242.20 
1.12 ..... . 	 '3250 
1.12 	 '4250 
1.12 	 1.12 230.00 
.72 30.30 28 
.87 46. 40 28 
· i2 4i.8O 28 
.72 .72 5.60 28 
.72 .72 1.10 29.30 
· i2 1.15 S.W 29,30 
.72 1.66 21.10 29,30 
.72 1.91 4240 29,30 
.72 2.50 46.20 29,30 
· S7 .S7 0.00 29,30 
.Si 1.55 0.00 29,30 
.Si 202 23.10 29,30 
.S7 267 2200 29,30 
.S7 3.35 29.10 29,30 
.72 .72 200 29,30 
.721.7S 210 29,30 
.721.7S 3.00 29,30 
.72 234 9.80 29,30 
.72 264 18. 20 29,30 
.49 .49 31.50 29 
.49 .70 30.10 29 
.49 1.10 34.50 29 

MILLET 

1914.........1. ..... ; 	 0 ....._...... 0.00 0.46 0.46 ' 9.00 
I 
1914·· ......·1······: 	 1 

------ ------ .... --.- '0:32'1:::::: .32 .46 .7S ' 11.80 
1914............... , 	 1 .35 ....__ .35 .46 .SI '10.60 

2 ·ii:.jii" .24 ...... .72 .46 1.18 ' IS. 00 
2 .. _.. ---_.. - .40 .32 --_.o_- . i2 .46 US ' 20.80m~=::::::::l::::::l 	 2 ....... " 0.50 I ,122.00
, 

~ ~~ 

- .......... ------ ..... _-- .. -----,.. .84 · is 
..···'11U15........+.....: ... .. ",---," ..._-- .. - .50 ... ----- - ..---- .84 · is , 10200 

2 . .. .... 

~----- ------ 1.00 .... - .. - .. --- .. -- 1.34 .7S '·"--1 ,,128.00~ ~19:~:· ::::::::::::::\ 
" 

.... ------ ,------ 1.34 ------j 128.00- .. _--- 1.00 ------ · is---~ 

See footnotes fit end or table. 
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TABLE 31.-UBC of water on crops in the Arkansas River Basin, irrigation water 
applied, rainfall) and crop yields, Garden City, Kans.l-Continued 

MILO 

Total qUlmtity o(
Monthly application of water water received by Liter' crop ature 

Year Irrl' Irrlsll.I---;----;---'-;--.----....--1 Irrl· R I cited
Aren ~~'::i Yield pcr 

guLed tl 
BCro (see 

ODS Apr. May June July Aug. Sept. ga. n D' 'rotal p.J10)
tlon (all 

----1-- --------------------1·----1,--

ReIer· 
ence 

Acre., 1<'"t Fect Fut Fat ].',,1 Fut Feet Fed Feet Buahelo No. 
1914••••_••__ •••••• 2 ••_••••__••_ .••••• 0.21 0.27 O.4l! 0.82 J. 30 '44.60 
1914.____•__ • "'_'_ 2 •••__ .1__......... - .26 .21J .55.82 1.37 138.60 
1914.__ ._.... ••.••• 2 "'__ ' •••••• •••••• 18 .18 .36.82 1.18 134.60 
lUH•••••__._ •__ .._ 2 18 17 .35 .82 1.17 132.50 

mt::::::= :::::: g ~.:_' :.=~.- -.:~.:t~.~.~.:~.·.;~. ..~ ~.~.~.. ~.~.: ::~~: ::~::: ~~~~~~ :~ J~:!~ 123~i.:3O~ 
IU1L •••• _... •••••• 0 .00 .82 .82 
1915•••••_••••••••• 4 ••••••••••••••••••• 42 .250.13 1.70 1.12 '5!l.40 
JOI5•••••••• _ ""'_ 4 _••__ ••••••••_••••• 42 .25 .13 1.76 1.12 158.80 
10W•• _•••••• ",_,_ a "'__ ' ........••._...... 16 .12 1.24 1.12 154.20 

lm~::::::::: :::::: ~ .:=..='.':..: .='.. :..:.::.1.::..=·...=.=·16.12 1: ~ I: g :~~: ~ 
lUIS•• n ••••• """ 1 • 00 1.12 152. 40 
lUI5•• n ••••• """ I ........__ ••••• , ____._._____•• ___.__ .00 1.12 13:1.00 
1015...... __ • """ I """ •••••, • __ ._•••••••••.••• ___.__ .00 1.12 133.50 
IUI5••••___ •• """ 0 .........." ".,.. •••••• •••••• •••••• .00 1. 12 1 • .12 1 3i. 00 
1010••••__ ••• 1 __ •••••••••••••••••••••••••••••••••_ 1.17 .72 35.30 28 
lUI7. •••__ ••• •••••• I ____ •• __ •• __ ....______ ......__ ...... I.li .8i 33.40 28 
11118•• _.__•__ """ I __......______..__ • __ • __ .... __ ••____ 1. 50 .72 53.00 28 
1U18............,.. 0 ••__ •••_______ •__ ••••• ____•••• ___.__ .00 .72 .72 4.00 28 
lUI8••••• __....__•• 1 __ •. ____•• __ •____•••______•••••____• 1.50 .72 72.,20 28 
lUIII... __ •••• __ .............., ••••••••••, ......__ """ •__••• .43 .72 1.15 7.50 21J,3O 


l~:~::::::::t::::: :::::: :::::: :::::: :::::: :::::: I: ~ :~~ UI{ ~t ~ ~: ~ 
m:g:::::::::l:::::: 0 :::::: :::::: :::::: :::::: :::::: I:lx': :~~ ~~ ~~ ~: ~ 
lUI7. ...... __ !...... 0 •••••••••••• """ ................__ .00 .87 .87 .00 21J,3O 


:gg:::::::::!:::::: :::::: :::::: ::=::: :::=:: =::::: :=:::: :===:= 1: ~ J~ i ~ 28:~ ~: gg
101i••••_•••• '..............___.....__ • __________............. 1.80 .87 2.67 41.80 29,30 


m~:::::::::;:::::: 0:::::: :::::: :::::: :::::: :::::: :::::: 2:~ :~~ 3:~~ 4~;g ~: gg
1918......... '__ .............___ .......__._. _____••__." " __" 1. 00 • 72 1. 78 20.10 29,30 


m!::::==::t:::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: ~: t¥ :~~ ~: ~ ~~ ~: Fo 

m~:::::::::j::::::I::::_~~~:~~::~~:::::: :::::: :::::: :::~_:"_:_~_I-'-_J_g_"__I:_Io_~..!...___:4_~_~~_g..!..._~_ 
OATS 

1914_________ '--..._
1914 ... _______ '_.. ____ 

0 
0 

"_'" ._........__ ,.......__• __ ..____ 
_._ ....... ____________ 1________________ ,o_ 

0.00 
.00 

0.72 
• i2 

O. i2 
. i2 

'45. r.o 
145.00 

m!::::::::: :::::: 
1914............... 
1914....___.. '•• __.. 

mt::::::: ~::::::I 

g...--...--.. ::::::1:::::: --.-.- ... ­ .. 
1 0.12 1""__
1 .15 ,... __ _ 

~ --.... ::::=: :~ I:::::: ..---..----­

.00 

.00 

.12 

.15 

.48 

.38 

.21 

.72 

.72 

.n 

.72 

.72 

.72 

.72 

.72 

. i2 

.84 

.87 
1.20 
1.10 
.93 

'48. 10 
140.50 
147.80 
145.20 
148.70 
'48.10 
134.60 

~~:~:::::::::i:::::: 
IUI5. __..._•• ',. ___._ 

t ::::::,:::::1::::
2 ........___.1 42 1....__ ----........ 

.34 

.34 

. iO 

.88 

.88 

.88 

148.70 
154.00 
'49.30 

1015......_......,. 

1m:::::::::'::::::! 
1915......... ••....11915._.._.. __ """ 

2 

~ 
33 

1
....._ .42 ..... . 

::::::1 :~ 1...... -..... -----. 
--- ­ •• """j 1. 01 I...... -----­__•••• __._.. 1.01 • ___...____ • 

.76 

.97 

.9i 
1.35 
1.35 

.88 

.88 

.88 

.88 

.88 

'48.70 
'48. iO 
149.30 
151.20 
150.00 

lUI5___...... -...... 2 --.-.- '''' __ 1 .43 1.••--.....-. .50 
.00 

.88 

.88 .88 
• 60.30 
131.00 

.63 .62 1. 25 15.00 21J 
1.00l .62 I.f>4 33.00 21J 
1. 52 .62 2.14 40.30 21J 
2.64 .62 3.26 40.60 29 
.59 .60 I.IU .00 29 
.59 .r.o 1.111 • iO 21Jj!!!~~"~~~~~~)""~"'~ l~:~ ::):l~I~~jl=-~~=- ~I=_ 1.18 .60 1.78 , O. iO 29 

See footnotes at end of table. 
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TABLE 31.-Use of water on crops in the Arkansas River Basin, irrigation water 
applied, rai1lfall, and crop yields, Garden City, Kans.L-Continued 

BARLEY 

Total quantity of 
Monthly application of water water recclved b~' 

crop Liter· 
Aren ~~~i atureYield perYear Irrl- I ! 1--.,----;--...,-1---;----;----1--;---,---1 cited 
gated [fo:' Irr! (sec 

p.110)Apr. May June July Aug. Sept. lln: !}:1r- Total 

acre 

tion 

----------I-- -----1-----1·-_ 
Rtfer. 
ent.ACTt~ Rul Fal I Feci' Fed Fed No.Rut Fed Ral, Feel Bu.he~ 

5.00 29 
9.00 29l~lL::::::· .-.-. -::::f:::: :~:::{::::::::::f:::'l::::=: I:~ O~~ tfr 15.00 29 

24.00 29 
20.30 29 
38, 10 29 
38.40 29 
42. 20 29I!!!: ~::.... ::.:..:..j~I.·:~Oi~:::)::.)C::t:::·!·1 ::1 •~ I~~ 
30.00 29 

POTATOES 

I : I : !1014 ......... o --.-'r ..... , .....T .....: ........... 0,00 0,00 0.00 '48, 00 '-_.••• 

1914. ••••.••• ' •• _, .00 .00 .00 J 63. 90 ;______g '···-T·····,······,······:····-,--··· ­]914, ............ _. .00 .00 .00 , 60.00 ,_••••_ 

]914....... _•••••• .2.1 .00 1.21 , i2. 20 ••••••
{ ~:::~:E::::: :::::::'·o:~~ '::::::i::::::19140•••••••• '._, .• .25 .00 1.21 I 86. 30 ....•• 
1015••••••••• _._ •.• I _.•...1...... '............ :....._•.•.... .34 ]. i1 I 115.50 ....•• 
1915............... 1 .. --- .. .. ,.. .. -- -,- - .. --- .... .o_--," _____ ,_____ _ .34 1.il I 98.20 ".'" 
]915•••••••••.••••• I -_ ....... t .... - .. - .... ---_ .. ------ :------,-----­ .34 1.i1 

]915•••_••••_ •• , ••. 

~ ~ 

'82. 00 '1"-"".34 I 83.601 . ····T··--· i--"" .. --.- " ""',""" I. il •••••• 

SUDAN GRASS 

;;;;=-.=·T:'·~~J- 3 !......:- ...........10.49 0.33 ...•..! 0.821 0.82 '10.25
1.64/ 
]914•••••••• 'j" ""1 3 'I"""'" •••••••••• ' .40 .31 •....•; • It .82 '12. 50 
1914. .... _••• ,.,_ •• _. 2 ••••••1•••••. ,. ••• .1 .18 .]8 •••...1 .36 .82 '10.00U~I1.15 '10.50 

.82 19.50jgJ1:::::::::L::::: g1:=::::1'::::: :::::t=~~: ::=~~: ::::::::~ J~19!4o •.•.•• _.l, .•••• .82 '10.50 
1914•••••••• ·1 ... _.·! 0 ,...... ...... •••••• ••.••• ••••.• ••..•• .00 .82 .82 '8. i5 
1914••••_•••+.... '1 0 t............ ' ••••••••••••••••••••••, .00 .82 .82 '11.00 
1915......... ,_ ... , 41- ... ··_.... · ...... 42 .25 0.13 1.i6 ].12 '6. 00 

'11.0019J5•••••••••!.... i c::: :::::: :::::: ._:~:. :~ :g U~ U~ 18.00 
1915•••••.••. ,...... 3·............ _••••.••••••. 10 .l~ 1.24 1.12 I 10. 50 •...•_ 
1915......... •••••• I '•••••• _..............._••••••••• __•• .00 1.12 

1915••••••... j .... _'I' , 

19.00 I...... 
'13.00 ..•_•. 
'10.50 "."" 

1915·· .... ··"1"· .. ·1 I r••••••••••..•••• ., •••••• """ ..•- •• :~ tl~ 
, 13. 00 I...... 
'3.40 •••••• 

'i~85' (') 
1.15 1.50 291!!!!m:::lml:)I:m~ .~...::::.~~ ..*: m~!.=,~~ .~ .~ 1.44 2.00 29 

1916••••••.••I.....·j.................. - ..................,.--... 1.19 • i2 1.91 ].00 29 

1910....................,.••••.•••••..•••••.••••.•••..••••••• 1. i8 • i2 2.50 1.00 29 


1.55 4.70 29 
~.02 2. 20 29 
2. 6i 3.50 29 
3.35 4.20 29 
1. i8 4.20 29 
1. i8 8.20 29jl~;··~l):i.:;~;li:;~;I.;:~.; :;:~;;i::;:: :;~~:~:~l;;~~I;~;j ~~ ;~ 2. 52 6. iO 29 
2.00 6.20 29 

SUGAR DEETS 

Ton& 
]914._••••••••••• '., 
19H._••••••• ' .•••. ,' 
1914. •••••••. __ ..... i 
1914 ••••••__ • t ••• __ .; 

1914. _•••••••,••••••1 

0.82 
.82 
.82 
.82 
.82 

0,82 
.82 
.82 
.94 
.9i 

'13.42 
13.&1 
'9.85 
19.10 

'11.12 

See footnotes at end of table. 
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TABLE 31.-Use of water on crops in the Arkansas River Basin, irrigation water 
applied, rainfall, and crop yields, Garden City, KGns.I-Continued 

SUMAC SOROllUM 

Totnl quantity of 
Monthly application of water water received by Llter­

aturo
crop 

Area I~~~rI __ ____ __1 Yield per citedIrrl- 1 -,--_-.,-_---,,--_.,- 1·_---,,--_-,-
Year acre (see

gated fro:' Irrl· p.llO)
Apr. May June July Aug. Sept. gn- 1}~lr' Total 

tion 

----1--------------------,---1-----1--
Rtftr­
tnC' 

.ACrtl Fu! Fat Fte! Fte! Ful j.',tI Fed Fut Fut BlUhcl& No. 
11114 _______••••• __• 2 ._•••••_••_•._••_. 0.24 0.28 0.52 0.82 1.34 '2. 00 
1914_•••_. __ •••_... 2 •__••• •••••• •••••• .25 .28 .53 .82 1.35 '5.40 

, 1.201014•• _••_•••••••__ 2 """ ••• ___ •••• _. .18 .17 .35 .82 I. Ii 
1914. ___••••••••__• 2 __.._....... __ .___ .16 .16 .32 .82 1.14 '.30 

1014._.__•••• ...... 0 ._..__ • ____• ___• __ ..______ ._.. ______ .00 .82 .S2 '.10 
1014______ ... ______ 0 ____._ ••__ •• __ •___ ..,,________ .._... .00 , .30.82 .S2 
lUIL. __ .._.. ...... 0 ...._......_ .... __ .....___._.. __..._ .00 .82 .S2 , .40 

.S2 .82 '.20 
'16.80 

1015.............__ 4 ..__.. __........__ .42 .25 .13 1.76 1.12 'IS.00 
1015.....__...._.__ 3 ...___ ................._ .16 .12 1.24 1.12 

mt:::::::: :::::: ~ :::::: :::::: :::::: ":42' ":25- -ii~i3- 1:~ 1.12 

, 18. 80 

lU15..______ • ______ 3 ____ • __•______..__ ....__ • 16 .12 1.24 1. 12 2 • 7. r,o 

1015_........ ______ 1 ________..________ • __... ___.....____ .96 1.12 '11.20 

1015.. __.... , _.,,__ 1 ..........___________... _..... ____._ . U6 1.12 , 14.40 

1U15......__ • ...... 1 ••••____ • __..............__.....____ .96 1.12 '10.80 

1915.., .. _... ____ ~ .. _____ 1 ______ ... __ ...... __ .... __ ______ ______ ______ .96 1.12 '13.20 


.72 
 (7)


i~l~:::::::::l:::::: f :::::: :::::: :::::: :::::: :::::: ::::::i Uf .87 (1) 

.72 (1)

l~l~::::::::: :::::: ----~. :::::: :::::r:::: :::::: :::::: ::::::]1: ~ .72 1.15 0.00 29 
.72 1.4·1 9.00 29 
.72 1.91 26.20 29 
.72 2.50 39.20 29 
.87 1.55 0.00 29 
.87 2.1)2 4.80 29jl!!"=~~~ =:~~ ~:~~\ =:r~~ _--::- :~:~~ ~::m -m~ ~~ml ~ H 

29 
.S7 2. 67 12. 00 29 

1917.......____.......... __.............__• __..__ ...... __ .... 2. 48 .S7 3.35 9.80 
101S.__ • __... ______ ..........__ ..____ ..............____ •__• __ 1. 06 .72 1. 7S Ii. 00 29 
1018.. __..... ''' __ ' ...___ ..__..........__.........__ • __ ...... 1.62 .72 2.34 24.80 29 
1918.__ ....____.......". " __" ......................__ .. __._ 1.88 .72 2.00 26.80 29 
1l1l0.....__ .....__ • 0 ..________......_..._. ____.... ...... .00 .49 .49 27.00 29 

.49 .70 31.00 29 
m~::::::::: :::::: :::::: :::::: :::::: :::::f:::: :::::: :::::: :~t .49 1.10 30.70 29 

WlIEAT 

1913_..______ 37 2 0.34 0.12 ______ ..____ ------ .----- 0.40 0.7S 1. 24 " 1.22 

1014.. ____• __ •__ .__ 0 ____________ ----.....--- ------ ---..- .00 .72 .72 '16.00 

1914.________ ______ 0 __________......__ ------ ..---- .----- .00 .72 .72 '17.10 

10140. __ .. ______ .__ 0 •_____ ------ ------ ------ .. ---- ----- ­ .00 .72 .72 '18.50 

.00 .72 .72 , 17.00 
.97 223.80.25 .72 


1914...._____ , __.__ 1 ____...___.. .39 ______ ------ ------ .39 .72 1.11 221.80 

1914..__...__ ..____ 2 ______ ._____ .52 ..___• --..-- ...--- .52 .72 1.24 227.00 

1914_•. __..____ .___ 2 __ • _______.. .54 ______ ...--- --.--. .54 .72 1.26 


m!:=::::::: :::::: ~ :::::: :::::: -ii~25- :::::: :::::: :::::: 

, 23.00 

J014..__ .____ ______ 1 _________... .48 __..__ --..-- ------ .4S .72 1.20 "25.00 

1915.._.____...____ 1 . ___________ --"-- --.--- ...--- ..---- .34 1.00 210 24.00 

1915_________ ._____ 1 __ . __• ______ ..---- --.--. -----. ------ .34 1.00 210 26.00 

1915__.______ ______ 2 ..____ ______ .42 ------ --..-- ------ .76 1.00 ' 10 31.00 

1015.. __ • ________ .. 2 ....__ ______ .42 ------ ..-..- ..---- .76 1.00 
 , 10 32. 30 

1915.________ ._____ 2 __..__ ______ .58 --__.. ------ ----. .92 1.00 '10 28. 30 

1915.. _____ •• __••__ 2 ___... ______ .58 --"__ ------ ...--- .92 1.00 '1023.70 

1015________ • ____.. 3 ______ _____ .85 ----.. ------ ------ 1.19 1.00 210 26.70 

1915__.._..__ •. ____ 3 ______ ______ .85 ------ --..-- --.--- 1.19 1.00 
 , 10 31.00 

Im5...______• ______ 2 ______ ______ .40 ------ ---.-- --.--- .71 .96 , I. 28. 37 

1915..____________ • 0 ______ ----.. ------ ..---- ------ ------ .00 .88 .88 '10.70 


.00 .67 .67 '.00 -29;301916...______ ______ 0 ______ --.--. ------ ------ ------ ..---­

.74 .67 1.41 20 15. 00 29,301016 __________ • ____ ..__________ ------ ------ ------ ------ ----- ­
1910..______• ______ ..__________ ------ ..---- ------ ..--.. --.-- ­ 1.12 .67 1.79 I' 20. 30 29.30 

1.72 .67 2. 39 I. 26. 00 29. 301916....._______________••----. ------ ------ ------ ..---- ----- ­
3.55 1029. 10 29,301916___ • ________.._ • __• __ ------ ------ ...--...---- ..---. ------ 2.88 .67 

.00 .00 .00 .00 29.301917...........____ 0 ------ - ..--- ------ ------ --.--. ----- ­

.73 .00 1.33 .00 29,301917________ • _ ...-- ____________ ------ --.... ------ ------ ------

See footnotes Ilt end of table. 

http:21026.00
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TABLE 31.-Uge of water on crops in tile Arkansas River Basin, irrigation water 
applied, rainfall, and crop yields, Garden City, Kana.i-Continued 

WHEAT-Continued 

Total quantity of 
Monthly application of wllter water received by 

crop 	 Liter· 
atureYield perYear 	 citedacre (see

Irrl· R I p.IlO)May June July Aug. Sept. ga_ a n- Total 
tlon fall 

----1-- ---------------1-:--1----·1--
Refer­
enrt 

Aeru Fed Fut 	 Ftd Ftd Ftd Ftd Fttt Fut Fid Bruhtla Ko. 
0.73 0.00 1.33 .10 29,3029,301.32 .00 1.92 1.40 
L61 .00 2. 21 1.29 29,30 
.00 .43 .43 .00 29,30

3.30 29,30.67 .43 1.1U!!~~~:~~~~~ ~~~ ;~i; ~=f llil~·~~lli ..~~~ ~~~~ ~~~:: 
.67 .43 1.10 11.00 29,30

1918_ • ______________________________________________________ _ 1.38 .43 1.81 	 12. :!O 29,301918 ___ ••___________________________________________________ _ 
1.85 .43 2.28 	 16. 80 29,30

1919._______ ______ 0 	 __________________________ . _______._ 29,30.00 .31 .31 :!O.W 
1919 ____________________________________•___________________ _ 
1II1U •• _____•___________•• ___________________________________ _ 

.98 .31 1.29 23.00 29,30 
1919_ .. _____________________________________________________ _ .98 .31 1.21J 33.00 29,30 
1919____•____________________________________________________ 1.21 .31 1.52 	 29.00 29,30 

I.M .31 1.85 34• .'iO 29,30 

BEETS 

11113_________1 	 • 3. 33 _____ _
UI13 _________ 	 94 1 Tom61 414 ______ .74 ______ .34 .38 ______ 1.46 1.1. 11 2.. 57 _____ 23 ____·_1 0. 39 1.-----1 0.221 0. 221------,! 0. 83 1 1l 11 

• 4.74 I _ 

MAIZE 

1913_________1 61 41______10. 39 1-----.1 0.221 0.221------1 0. 83 11. 09 11. 921 Bu.ht~30 1------
I These experiments were conducted at the Garden City Branch Experiment Station under cooperative 

ngreement between the Bureau of Public Roads and the Kansas Agricultural Experiment Station from 1914 
10 1918, and by the station lIlone alier tbat time. In most cases plots were 0.05 acre in area. A fe,,- ranged 
BS high as 7 to 15 acrcs. The station farm Is located on high upland. The soil Is a light silt loam nnd, 
with the exception of accumulated humus near the surface, Is practically uniform to a depth of nt least 15 
feet. In 1111 cases where the total Irrigation wnter appJled Is greater than the total for the months IndlCflted 
the difference Is due to winter Irrigution. 

I From unpublished report of the experiments. 

I Detter stand than on Irrigated plots. 

• Injured by pests Ilnd weather. 
• St.-ed contained nearly :!O per cent barley. 
• 4.40 tons hay. 

I Dry stover. 

I Injured by hot wind. 

I Winter whent; March rnlnfllll only 0.03 Inch. 

I. Winter wheat: Marcb rainfall included. 



------------ ---
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_____ 
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TABLE 32.-Use of water on crops, irrigation water applied, rainfall, and crop 
yields at Brooks, 80uthern Alberta, Canada I 

ALFALFA 

Total quantity ot water Monthly application 01 \'t'ater
Num- received b)- crop Litera· 
ber at Yield lure

Year irrIgll' 	 per cited 
acre (seelions 	 Irriga· Rnin·May June July Aug. Sept. Total I p. 110)lion fnll 

-"-~. ---	 --- -- ­
Ilt/tT·

Pul Pul Ful Fed Ful Ful Ful Pul TOil,' olCtNo. 
1920•••••••• 	 0 

~-.-~-- ... 	 0.00 0.41 0.41 0.30 32
19211. ....... 	 I -_..... _--- '''O~33' -------- -----""-- -------­

"-ii."M· ...-.... ..------- .33 .41 .14 4.33 32 
1920••.••••• 	 :! .-............ .33 .01 .41 I. OS 3.82 32 

1920........ 	 3 .. ~ ............ .66 I. i10 .41 1.41 3.00 32
.34 C===:=1920 ••.••••• 	 4 ...... ...... .61 .33 0.33 1.33 .41 1.14 6.00 32~ -----...-­1920 ... ~ ••• , 	 5 ............... • fJ6 .61 .34 ......-... -- ... I.G1 .41 20S 6.48 32
~ 

1920,. ...•.. " 	 r. ....... "'-- ..... .00 .61 
1 

.67 ...... _-- ..... 2.00 .41 241 6. OS 32

19'.!O ..• .. 	 5 ~ ............ 1.00 1.00 .50 -........ -- .. 2.50 I .41 291 5.40 32

1920 ••. ... 	 6 -............ 

~ 

1.00 1.00 1.00 3.00 .41 3.41 5. 98 32
~--.----
~ ~~

1920,. ......... 	 1 .. ~ ... .. 1.00 1.50 1.00 ... -..... --- 3.50 .41 3.91 6.48 32 

___ ........ 8
1921 ... ..• .. 

~ 	

0 .....-.... _ ..._.... -.... .. ~ .. _--- .00 .23 .23 .05 33.. ····:33·1921 •.. '" 	 I 
~,. --- .. -~ ....:M· ........_-_ .. - ~-- .... -- .33 .23 .56 9.78 33 


~,._.~_M_
1921.,. . . ~ -' 	 2 .. ~ ......-.... .33 ... .07 .~2 1.09 1.62 33----~. 

~ 1921 •• ..... -.. 	 3 ............ " .. .61 .33 .. 1.00 .42 I. 42 1.43 33

1921. ....... 	 4 .00 .34 ---':33' .~-~~-.....-........ 	 ~ ...-----~ L3J .42 I. 75 2.i1 33

1921. ....... 	 5 .61 .33 .07 

~- .. -.. -.- 1.67 .42 209 4. C-O 33
p ~~ .... ~~-

Hm. 	 6 .... ..... --. .66 .67 .67 ~ .. -... ---- 200 .42 242 5.24 33
19'21..:::::: 	 5 ... 

~ -... -.. 1.00 • [10 1.00 .,.. .. _- .... 250 .~2 292 4.44 33 
1921.~ ...... 	 6 

~ 

-.. ~.--- .. 1.00 1.00 1.00 
~ 

3.00 .42 3.42 5.55 33-.-----­1921 ........ 	 7 1.00 I. flO 1.00 3.50 .42 3.92 5.57 33
.... ------	 .... -.--­
~_w1921 ........ 	 0 .. - .. -~.- .. ..··:33· -------- ------... 
~ 

.00 .23 .23 .417 33 

-~ ~~. 1921. ........ 	 I ..... ....:34· .------~ ........ _--. .33 .23 .56 .89 33 

• w ... ___ ..1921 	 2 .33 ------_. ~ .. ---- .... • (i7 .42 1.09 2.~ 33 
.. M ~ ........ ~
1921.:.::::: 	 3 

~ 

.33 .Gi 
~ ... ------ 1.00 .42 1.42 3. II 33 

1\121 ........ 	 4 .............. .00 .33 .34 1.33 1.75 
-.-.---~ .42 4.11 33
1921. ....... 	 5 .00 .33
..------ .fii! .. -~---- ... I.b' .42 209 4.49 33
1921. ....... 	 6 .66 .66 .68 2.00 .42 242 5.13 33
--------	 .. ------~1921. ....... 	 5 _.. _----- 1.00 .50 1.00 ._- ... ---. 250 .42 292 5.22 33 

19'11........ 	 6 1.00 1.00 1.00 3.00 .42 3.42 5.72 33
.---~--. .. _-----­
1921. ....... 	 7 

~- .. ----- 1.00 1.50 1.00 3.50 .42 3.92 5.12 33
------- ..1921........ 	 0 -------- -.. ------ -------- -------- I .00 .23 .23 .10 33 

1921. ....... 	 I -_ .. ----- .33 .33 .23 .56 .SO 33
....:3.j­1921. ....... 2 .33 .67 .42 1.09 1.015 ~3 

1921 ........ 3 .33 .67 1.00 .42 1.42 1. 135
-------- ~~~~~j 	 33 
1921........ 	 4 ,..- .. -.. --- .00 .33 .34 ........1 1.33 .42 L i5 280 33

1921._...... 5 

~-----.- .00 .33 .68 I 1.61 .42 209 5.16 33
1921........ 6 .00 .00 .68.. -.. ---.-	 200 .42 242 5.165 33=======:11921. ....... 	 5 .. -----_.. 1.00 .50 1.00 ...._----- 2.50 .42 292 4. 515 33

1921. ••••••• 	 6 -------- 1.00 1.00 1.00 -------- 3.00 .42 3.42 5.50 33
1921._...... 	 1 --.----- 1.00 1.50 1.00 -------- 3.50 .42 3.92 5.30 33 
1922........ 	 0 .......-... -- -------- -------- -------- .00 .61 .61 4. 45 34 

1922........ 	 1 .50 .50 .61 1.11 4.52 34
-------- ....~5O' -------- ..------­1922........ 	 2 ---_ .._-- .50 -.. ------ --- .. ---- 1.00 .61 1.01 6.13 34 

1922........ 	 3 .. ----.. _- .50 1.00 1.50 .61 2.1I i.43 34 

19'.!2........ 	 3 .... ------ 1.00 .50 -------- -------- 1.50 .61 2.11 7.52 34

11122 ........ 	 5 _.. -.. -... _- 1.00 1.00 .50 250 .61 3.11 6. 79
--------	 34 
1922........ 6 1.00 1.00 1.00 3.00 .61 3.61 6.88 34 
1922._...... 3 -------- .61 .33 -------- 1.00 .61 1.61 6.61 34·..·~M·Ur.!2........ 	 5 .61 .00 .61 6.95
--------	 1.67 228 34-~------1922........ 	 U ~ ..... --...-- .67 .00 .67 ._------ 200 .61 261 7.56 34

11122._...._. 	 0 .00 .61 .61 .00 3411122. __•__" 	 1 -"'------ -------- -------- .------ -------­-------- .50 ·..·:50· -------- -------- .50 .61 1.11 3.10 3411122 __...... 2 .. _------ .50 -------- -------- 1.00 .61 1.61 3.18 34
11122_ ....... 	 3 ------..- .50 1.00 -------- -------- 1.50 .61 2.11 4.93 34

19'.!2._...._. 4 "'--"'-- ..- 1.00 .50 .50 -------- 200 .61 261 5.92 34 
1922.___.... 
19'.!2........ 	 5 1.00 1.00 .50 250 .61 3.11 6. OS 34 

6 -------- 1.00 1.00 1.00 -,..------ 3.00 .61 3.61 5.46 34 
--...,. .. ---	 -------­

1922._...... 3 .61 .33 1.00 .61 1.61 4.70 
1922_ ....... 5 

-~- .. ---- .61 .6; .33 1.61 .61 228 5.91 34 
.._------ -------- --------	 34 

1922.__..... 	 -------­6 ......... _--- .61 .61 .00 200 .61 2. 61 6.04 34 

19'12_ ......., 	 0 ......-..... _- .00 .61 .61 .00 34
------ .. - -------- -------­1 --_.-- .. - .50 	 .50 .61 1.11 1.48 .;~ 

2 	 ----~[i) -------- -------­l~==::::=:: ......._- ... - .50 -------- -------- 1.00 .61 1.61 205 

11122_ ....... 
 3 -------- .50 1.00 ,..------.. 1.50 .61 211 3.54 
11122........1 	 4 1.00 .50 .50 200 .61 2.61 4.91
~"'---,..--	 -.. -----­1922........ · 	 5 1.00 1.00 .50 250 .61 3.11 i. JO
.... ------	 -------­1922........ 	 6 .....-_..... 1.00 1.00 3.00 .61 3.61 7.05 34
1922__ ._.... 3 .61 .33 ...~:~.I::::===: 1.00 .61 1.61 5.95 34 
IIf.!2........ 5 :::===== .61 1.61 .61 228 G.70 

1922........ 6 .. •• ".. .61 200 .61 261 6.71 

Ill2'l........ · 0 .00 .61 .bl .00 

19'.!2........' 1 :::::::: ····:60· .50 .61 loll 3.01
:=::~~;: :=::~~1~~~~~~ I I 

34 

See footnotes at end 01 table. 
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TABLE 32.-Usc 0/ water on crolJs, irrigation water alJlJl-ied,rain/all, and crop 
yields at Brooks, southern Alberta, Canada I-Continued 

ALFALlo'A-Contlnued 

Total QUBntlty of water
Num. Monthly application of water received by crop Litera. 
ber of Yield turc 

Yeur Irrlgn· 1---.----.------,,-----;;---11----:----,---1 per cited 
tions Irrlgn. Haln. nero (sec

Mny June July Aug. Sept. tlon fnll Total p. 110) 

----1·----1----------------_ 
Tlefer· 

Fut Fut Fut Fut Fut Fut Fed Fut Ton! ence No. 1922____ .. __ 2 ••••.••• 0.50 0.50 1.00 0. 61 1.61 3.72 343 i __....___ _ 

1922______ ••
1922....__ __ .60 1.00 1.50 .61 2. Jl 4. 61 341j ....... . 1.00 .50 2.00 .61 2.61 6.00 34.50 _______ 
1922. __• __ __ 
1922__ •• __ •. 1.00 1.00 O. 50 ======== _ 

2.50 .61 3.11 5.22 34 
1.00 1.00 3.00 .61 3.61 5.25 34o ======== 1922......__ 3 ........ .67 .33 
 1.00 .61 1.61 4.80 34

1922••••••__ 5 ...., .•• .67 .67 1.67 .61 2. 28 5.30 34
1922........ .67 .67 2.00 .61 2. 61 5.91 346 ...____• --·~~~t~~~~~~ 

1923••____ __ o .00 .79 .79.951 8
1923•• __._•• I2 ===:====______ ....~5ii. =:::::::.50 :::::::= ==:=::== .50 .79 1.29 1.300 8 
1923. _____ __ 
1923. ______• ... .50 ________________ 

1.00 .79 1.79 3.210 8 
1.00 .79 1.79 4.086 8

1923.....__ • ~ '''O~5ii' :~ :~ -------- :::::=== 1.50 .79 2. 29 6. 018 83 .50 .60 ________ .50 ____• __ •1923....... __ 1.50 .79 2. 29 6. 916 8
1923.._____• 4 . 50 • 60 ________ 1.00 ..____ __ 2.00 .79 2.79 5.760 8
1923 •••• __ •• 2 .67 .79 1.40 4.731 
1923........ 3 :~ :~~ ..------ ----~33·I:==:==== 1.00 .79 1.79 5.8..?Q 8 

8 

1923........ 4 .33 .34 . 06 •______. 1.33 .79 2. 12 5. 158 
 8
1923........ o .00 .79 .79.537.. ______.50 --------________ --------_ 8
1923._•• __ •• I .50 .79 1. 29 3.071 81923 __ ...... .50 .60 .50 ____________....3 1.50 .79 2. 29 4.750 8 
1923 •.. """ 2 1.00 .79 1.79 4.029 8 
1923...... .. 3 : ~ ----~[,(j. :;,g ====:==:1:======= 1.50 .79 2.29 5.867 8 
1923.....__ • 3 .50 .50 ...__ ••• .50 '- ____ •__ 1.50 .79 2.29 5.400 81923 ______•. .50 .60 •__.____ 1. 00 ..____ __4 2.00 .79 2.79 L.640 81923 ____•__ • 2 .33 .34 ..____________ ........__ 
 .67 .79 1. 40 3.953 81923 ___ ..__• 3 .33 .34 ..__.... .33 ____ .. .. 1.00 .79 1. 79 4.010 !I1923. ____._. .33 .34 ________ .66 ____••__4 1.33 .79 2.12 5.454 B
1923 ••••••__ 2 .25 .25 __..__ ...... __ __ .50 .79 1. 29 3.080 81923...__ • __ 2 .£0 _____ ~ __ . .tlO 1.00 .79 1. 79 3.770 8
1923. __ • __ .. 3 .33 ..~ I .50 1.33 .79 2.12 4.415 81923 __ • __ • __ 3 .3.1 .33 ........ • o.~ 1.16 .79 1.95 4.447 8
1923.._____• 2.00 .79 2. 79 4.477 81923...____• .00 • 79 .79 •••••••• 8 
1923 •••••__ • .50 .79 81923. __• __ ~ __ ..~:. --.-~~.ll======== 1.291 2.050__ 1. 002 .33 .a4 __...... .67 .79 1.46 2.405 81923. ____•__ 3 .3:1 .34 ____.... .33 1.00 .79 1.79 3. 949 8
1923__ •__ ••• 4 .33 .34 r.----.. .G6 2.12 I 3. 983 81.33 .79 

ALFALFA SEED 

BIl,htk
1919... ____• 0 0.00 0.55 0.55 1·1.80 44 __..____ 0.2.5 
19191919........ 1 --------1-------- ----·--·I----·--·!.--..--. .25 .55 .80 '9.20 44 


11119 ••• ____ • 3 
2 '--ii~25' ====:=:=C======= •r)(} .55 1.05 I 11.80 44.25 ____.. ___1___ ..____ 

.75 .55 1.30 '12. 50 44:::==:=:i :~ •50 _____ ... __ 1________1919. __ .. __ • 4 " __ '''' . 50 1.00 ..55 1.55 111.80 44
1919.... ____ 0 .00 .55 .55
1919 __ • ____ • -------- --------,-------- I .70 44 

I .25 .55 .SO '2.10 441919________ .... ____ .252 
:::::::=r--' ~25' ----:2:5- ::::::::;:::::::: .50 .55 1.05 IS.50..______ .50 .2.1 ________ 1________ 44

1919....___ • 3 .75 .55 1.30 3 i.OO 441919.___• __• ..._____ .50·1 .50 ....___ -'__..__ .. 1.00 .55 1.55 19.70 441919______ .. 0 .00 .55 .55 '2. 50 44------- -------- ---'----­
________ --______ 1.... -- ..... - ­1919........ I .25 .55 .80 '3.m


1919______ .. .25 .. ______... 1 .. _______2 .50 .55 1.05 17.70.25 __.._____ f________ 441919.. ______ 3 .75 .55 1.30 '8.30 4~~~~~J·--·r~· ro _______ 

4 

4 

4 

.. i________ ,1919........ ·1 1.00 .55 1.55 11.50 44

19'20 __ ..__ •• 0 .00 .41 .41 ".80 32........ --- .. ~" ... ------ -------- -------- ' ... ------­1920..... __ • I .25 .41 .06 112. 00 32... -----1 .25
1920•• __ ._._ 2 .25 ::::::::;:::::::: .41 113.00 2.25 .50 .91 3.------I1!12O........ 3 ._---_ .... .25 .50 .75 .41 1.16 '4.78 32
1920________ ---O~2.r,-------­4 ........... --; .25 .50 1.00 .41 1. 41 13.12 32
1920________ .------­

0 .00 .41 .41 321920__ • _____ • '.40
I ~:::::::( .... -:25- :::::::: ::===::t::::::: .25 .41 .06 "1.40 32 

M ______ !. ___.... __•1920. __ ..... 2 ________ / .25 .2.1 .50 .41 .91 115.00 321920 ________ ___• __ .. .25 .W3 .. _-_••_- !.. ---- --- .75 .41 1.16 , 8.33 321920__ • ____ • .25 L. _______4 __ ...... .25 .50 1.00 .41 1.41 '4.87 :I21920.. ______ 0 .00 .41 .41 , '.00 a21920 ______ •• 1 .2.'i .41 .06 ' '1.00 32::::::::\----:~- ::=:~i~: :==::::t::::===
1920......__ .412 --------1.------- .50 .91 •'5.00 32 

See rootnO~t'1l lit eml or tublo. 
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TABLE 32.-Use of water on crops, irri(laHon watcr applied, rainfall, and crop 

yields at Brooks, southern Alberta, Canada 1-Continued 

ALFALFA SEED-Continued 

Year 
Num· 
ber of 
irriga·
Uons 

Monthly application of water 

---' 
May June 

------
July Aug. Sept, 

-- ­ ----- ­

'rota! q!lnntity o!wlltcr 
reccl\'cd by crop 

Irriga- Hain· Tobution fnll 
-- ­ -- ­ ---

Litera· 
Yicld turc 

per cited 
acre (see 

p. IJO) 
-- ­ ---

Rtftr· 
Feel Ful Ful Frcl Ful Feel Feel Feel Buahela tllCeNo.11)20. ____••• 0,253 -------- 0.50 -------- 0.75 0.41 1.10 ' 8.00 321920__ • ____• "-0:25'4 .. _...... -- ... - .25 .50 1.00 .41 1.41 • 0.26 ..------- 321921.. _____ • 0 .. _------ -------- .00 .57 .57 '.00 331921.. __ •__ • I "'------- .25 .25 .57 .82 ,.00 331021.. ______ 2 -------- .25 .25 . 50 .57 1.07 .88 331921.______ • •

3 ..... ------ .25 .25 ======::1::====== .75 .57 1.32 j 1.85 331921._. _____ .25 ________4 .50 .25 1.00 .57 1.57 ' 3.20 33192/. ______ • ~ 1-----­0 -------- -------- .00 .57 .57 ,.00 33192i •• ___••• 1 .25 .25 .57-------- -------- .82 '.00 3319'21. __ ._.__ 2 .25 .25 ----_ ... _-, -- - ... - .. - ... .50 .57 1.07 31.87 33 
192L_______ 331921.•••___• 3 .25 .25 .75 .57 1.32 ,1.54 

4 .50 .25 1.00 .57 1.57 • 2. 38 3319'21. ____ ••• 0 .00 .57 .57 ,.00 33 
1921. •. I .25 .25 .57 .82 '.00 33 
192L..::::: 2 .25 .25 .50 .57 1.07 '1.40-------- 331921 ________ 3 -------- .25 .25 .75 .57 1.32 '1.12 33102/ ... _..__ 4 .50 .25 1.00 .57 1.57 '3.70-------- 33::=i~t~l~ll
19'22. __ ••••• 1 .33-------- .33 .59 .02 3.50 341922.. ______ II -------- .33 -------- -------- -------- .33 .59 .92 .00 341022...._. __ 2 -------- .33 .25 -.. ------ -------- .58 .59 1.17 4.40 341922..___ ••• 3 -------- .33 .50 ----:25- -------- 83 • iO 1.53 7.20 341922.. ___• __ 4 -------- .33 .50 --_ ..... --- 1.08 .70 1.78 8. iO 341922... ____ • 5 -- .. ----- .33 .50 .50 ..... ------ 1.33 .70 2.03 11. 00 341922.. __•___ 0 ---_...... -- ---_ ... _-- ------ .. - .. ------- .00 .59 .59 .00 34102'2....._.. 1 ------ .. - .25 ----- ..- .. -------- -------- .25 .59 .84 .SO 34102'l•• ____•• 2 -------- .25 .25 .... --- ...... -------- .50 .59 1.00 1.21 34
1922......__ 3 -------- .25 .50 .75 .70 1.45 2.98 3419'22._. ____ • ----:25' -------­4 -------- .25 .50 -------- 1.00 .70 1.70 0.47 341922__ ••____ 5 ------ .25 .50 .50 --- .. - .. .. 1.25 .70 1.95 1. 92 34~, Pounds1923_____.._ 0 -------- ---- .. --- -------- -------- _00 .78 .78 23.94 81923____•••__ 1 -------- .25 -------- -------- .... - ... ---- .25 .79 1.04 28.40 81923____..... 1 .25 .25 .791923_________ -------- -------- -------- -------- 1.04 32.58 8

2 -------- .25 .25 ------,..- -- ....---- .50 .79 1.29 54.74 81923__.._____ 3 -------- .25 .50 --_. ---- .75 .70 1.54 4.83 81923_____•••• 4 -------- .25 .50 .25 -------- 1.00 .70 1.79 55.92 8
1923..__ ..... I .25 .. - .. _--- .25 .79-------- -------- - -------- 1.04 117.70 8
11l2:J__....... .2,';
1 -------- -------- -.------- -..------ .25 .i9 1.04 -------- 8
l'i'.!3......... 1 ------ ..- .25 -------- -------- .. ------- .25 .79 1.04 54.20 8
10'23__ •••__ •• 2 .25 .2n-------- -------- .. _------ .50 · '/9 1.29 156.10 819'23__•__.... 3 -------- .25 .60 . 7f' .81 1.56 111.50 81923____. __•• 4 .25 ----~2n- .... ""-----

].00--.----- .50 -------- .81 1.81 107. !IO 819"..3______••• 0 -------- ------ .... -------- .00 · ::8 • i8 32.40 819'23__•______ __ '"" ____ w2 0.25 .25 -------- -------- .50 .i8 1.28 24.20 8
1923__•••__ •• 2 25 .25 -------- -------. .... ---- .50 .78 1.28 23.23 8-~1923__•__ • __• 2 .25 .26 -------- --- .---'" _..._---- . [.0 · i8 1.28 11.84 819'23•••______ 3 .25 .25 .25 ------ ... - -------- .75 .78 1.53 18.27 8192:.1.....____ 1 -------- .25 -------- ------.. - .. _------ .25 .79 1.04 60.30 8 
1923_____ •___ 
1923__•___•__ 1 -------- .25 --,------ ------- . .. ------- .25 .79 1.04 ---_.. _-- 8 

1 -------- .25 -------- -------- -------- .25 .79 1.04 32.70 81923__•____ •• 2 -------- .25 .25 -------- -------- .50 • i9 L2U iO.40 81923_________ 3 -------- .25 .50 -------- .75 .81 1.56 iI.50 81923________ • 
1923_________ 4 --.----- .25 .50 .25 -------- 1.00 .81 1.81 32. 20 8 

2 -------- .33 .25 -------- -------- .58 .79 1.37 63.88 8
1923____..... 1 .33 .33 .79-------- -------- -------- -------- 1.12 33.14 81923________• 2 -------- .33 .25 -------- .58 .79 1.37 -------- 81923__••_____ 0 -------- .00 .78 .78 169.30 81923._______ • -------- ----:33·2 -------- .25 -------- .58 .79 1.37 00.60 81923••___..._ ==~===J2 -------- .33 .25 -------- -------- .58 .79 1.37 12.33 81923_____..•_ 
1923.._______ 2 -------- .33 .25 ----- .. -- -------- .58 .79 1.37 8 

3 -------- .33 .50 -------- -------- .83 .79 1.62 "5ii~oo' 81923__...____ .333 -------- .511 -------- -------- .83 .79 1.62 33.00 81923______• __ 3 -------- .33 .50 -------- -------- .83 .79 1. 62 .------- 81923_____.... 1 ------ ... - .33 -------- .33 .79 1.12 13.79 81923_________ 2 -------,.. .50 -------- .25 -------- .75 .79 1.54 81923_____••.• 2 .50 .25 .75 1.54 --iii~oo'-------- -------- · i9 819'23____• __.. 4 -------- .33 .50 .25 ---- .. -.- 1.08 .79 1. 87 52 50 8
1923.__••.••_ 2 --_ ... _-, . .33 -------- .25 -- ...---- .58 .79 1.37 ... ------- 8 
1923__••••••• 1 ---- .... -- .. ------- -------- .25 -------- .25 .79 1.04 30.40 8
1923__...__ .. 2 -------- .25 .25 ----. .50 .79 1.29 -------- 81923___....__ I -------- • [Xl -------- -------- -------- .50 .79 1.29 10.70 81923___•• ____ I - ...----- .W ------_ .. -------- ---.---- .50 .78 1.28 -------- 8 
1923......... 0 _.. _- .... - .... - .......... -~ .... -- .... - .. -----,. -------- .00 · i9 . i9 20.20 8 


Sfl~ footnotes at end of toble. 
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T_\BLE 32.-Use of water on crops, irrigation _water applied, rainfall, and crop 
yields at Brooks, southern Alberta, Canada I-Continued 

BARLEY 

Monthly application afwater Total quantity of water
Num- received by crop Litera­
ber of 1---,----;-----,,-----;.---1----;----;---1 Yield ture

Ycur 	 irrlga- per cited 
tiOllS Iniga- Rain- acre (see

May June July Aug. Sept. tion fill Total p. llO) 

---1-------- ------------------___ 
Refr:r-

Feet Feet Feet Peel Feet Feet Feet Feet Bushels eneeNo. 1918.._.____ _ o 1________ 0.00 0.20 0.20 0.80 431918________ _ 1 0.33 	 .33 .20 . ';3 20.70 43lUlL_______ _ 2 ________ .33 0.34 ______________ __ 
.67 .20 .S7 23.40 4310IS_______ __ 3 ________ .33 .07 ______________ __ 1.00 .20 1.20 45.40 43lOIS_______._ 4 ________ .66 .!l7 ______________ __ 1.33 .20 1.53 56. (10 43191"--_____ __ 5 ________ .66 .67 0.34 _______ _ 1. 67 .20 I.S7 67.20 431918 _______ _ tI . 66 L no .34 ________ 2.00 .20 2.20 72.10 4310IS_._____ _ 2 '-_______ • flO .50 ___ •___________ _ 1.00 .20 1.20 49.10 431918_______ _ 

1.50 .20 1.70 03.50 431915______ __ 2.00 .20 2.20 78.80 431918______ __ ~ I~~~~~~~~ 1:: 1: ~ :::::::: :::::::: .00 .20 .20 5. GO 433918_______ _ .33 .20 .53 25.30 431915______ __ 21________ .a& .34 -------- -------- .67 .20 .87 28.00 43 
101~_______ _ 3 ._._____ .:m .07 ________________ 1.00 .20 1.20 35.40 431918______ ._ <I .00.07 _____ . _________ _ 1. 33 .20 t.53 64.30 431\JJ8_, _____ _ 5 ________ . (Ui •G7 .:14 ________ 1.67 .20 1.87 66.40 43101S _______ _ (j ________ .06 1.00 .3·1 ________ 2.00 .20 2.20 64.40 43 
1018 _______ _ <I ._______ 1. 00 L 00 ________________ 
1918.______ _ a ________ .50 1.00 ______________ __ 

1.50 .20 LiD 68.50 43 
2.00 .20 2.20 57.20 43llll8_______ _ o 	 .00 .20 .20 2.!IO 4319I5______ __ 1 :::::::: .33 :::::::: :::::::: :::::::: .33 .20 .53 8.!IO 43 

~_______1918_______ _ 2 .33 .:l-! ________________ .67 .20 .87 10.00 431918._______ 3 ____.___ .33 .67 __ • ___________ __ 1.00 .20 1.20 32.10 434 ________ .66 . Q7 ______________ __1018. _____ __ 1.33 .20 1.53 23.70 43
1918_______ • 5 ________ .66 .67 .34 ________ 1. 67 .20 1.87 55.30 431918_______ _ G ________ .66 1. 00 .34 ________ 2.00 .20 2.20 05.50 4311l18______ __ 2 ________ .50 .50 ________________ 

1.00 .20 1.20 32.10 431918______ __ 3 ________ • .'iO. 1.00 ______________ __ 1.50 .20 1.70 42.30 431918 ______ __ 4 ______ ._ 1.00 1.00 ___• ___________ _ 2.00 .20 2.20 48_ 70 431010______ __ 1 ._______ .33 .33 .26 .59 17.00 441919 _______ _ 2 _.______ .33 ----:34- :::::::= :::::::: .67 29.70 44.38 1.05
1919________ 3 ________ .60 .34 ______________ __ 

1.00 .43 1.43 37.00 441919 ______ __ 	 .67 ______________ __ 
1.33 .43 1.76 37.40 441919_______ _ 1 -"O~33- jg 1.01 1. 67 .43 2.10 au. 20 441. 00 ______________ __ 

1910______ __ 2 ___.____ .50 .50 ________________ 
1919______ __ 6 .3~ .1i7 	 2.00 .43 2.43 33.80 44 

1.00 .43 1.43 34.60 441919 ______ __ 3 __ . _____ 1.00 .50 ________________ 1.50 .43 1.93 32.10 44lU1D. _____ __ 	 1. 00 ________________-I •• ______ 1.00 2.00 .43 2.43 38.40 «IO!!'________ .00 .37 .37 9. 00 441919______ __ ? :::::::: .33 -------- --.----- ------- ­ .33 .37 .70 2.'.10 44
1919..____ __ 2, ________ • 33 ----~34- =====::: :::::::: .67 .43 1.10 26.40 441910________ a ________ .6 ) .34 ______________ __ 1.00 .43 1.43 29.40 44'1919______ __ 4 ________ .66 .67 ________________ 1.33 _43 1.76 29.40 441019________ 5 .:13 .33 1.01 -------- ________1 1.67 .43 2.10 36.70 441Il19.._____ _ 2.00 .43 2. 43 29.40 44r. •oJ I .67 I I. 01 ------- ­1910______ __ 2 ________ .50 .50 ________________ 1.00 .43 1.43 24.40 441919______ __ 3 _______ • t.OO .50 ______ __ 1.50 .43 1.93 32.80 44 
1919_______ _ 
1910________ 

2.00 	 .43 2.43 36.7C 44 
.00 _37 .37 11.10 441019_______ _ ~ ==:::::: ---~~~- :::~=~:[::::: .37 20.20.33 .70 441910________ 2 ________ . :13 .34 ________________ 
.67 .37 1.04 30.00 44

1919._____ __ ________ .66 .34 ________ •______ _ 1.00 .43 1.43 35. .'iO 441919______ __ 
~ 

1.33 .43 1.76 24.50 441919______. _ ~ ----~ii3- :~ 1: 3I :::::::: =::::::= 1.67 .43 2.10 34.30 44
1919____" __ G .33 .67 1.01. ____ •___________ 2.00 .43 2.43 ~2.5044 

1919______ __ 3 ________ 1. 00 .50 ,,_______ _____ 
1919 _______ _ 2 ________ _50 .50 ________________ 

1.00 .43 1.43 30.00 44 
~ 

1.50 .43 1.93 35.50 44101lL_______ ·1 ________ 1.00 1.00 ___ .. ___________ • 2.00 .43 2.43 33.10 44 
l!i20 _______ _ 
1920______._ o 	 .00 .41 .41 4.00 32 

1 =::=:::: :::::::: ----:33- :::::::: ~=:::::: .33 .41 •• 'i 24.00 321920 _______ _ ________ _33 .34 ________________2 	 .67 .41 1.08 41.00 32 ________ .33 .07 ________________102(). _____ __ 3 	 1.00 .41 1.4~ 45.00 321920______ __ _.______ .33 .67 .33 ________4 	 1.33 .41 1.74 51.00 32
1920______ __ 5 ______ ... _ .66 .67 .34 ________ 1.67 .41 2.08 56.00 32l!i20______.. 6 ________ .66 .67 .67 ________ 2.00 .41 2. 41 54.00 321920________ 2 ________ .50 .1i0 ______________ __ 

1.00 .41 1.41 47.00 3219?';. ______ 3 ________ .W 1. (jQ ____ • ___________ _ 1.50 .41 1.91 53.00 321020_______ _ 4 ________ .50 1.00 .50 ______ __ 
1920_______ _ 2.00 .41 2.41 49.00 32 
1020_______ _ o .00 .41 .41 3.00 32 

.I ::=:==:~,----:ii3- :::::::: :::::::: :::::::: .33 .41 .74 38.00 32 
See footnotes at end or table. 
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TABLE 32.-Use of water on crops, irrigation water applied, rainfall, and crop 
yields at Brooks, southern Alberta, Canada 1-Continued 

BARLEY-Oontlnued 

· ti f t Total quantity of waterM thl 1t'e~'::i on y app lca on a wa er received by crop Yield Litera· 
ture 

Year irrign. I---.,---r---r---r---I--.....,--~---I per cited 
(seetlons Irrign· Rain. acre

May Juno July Aug. Sept. tion fall Total p.IlO) 

----1------------------------------
Refer· 

Pee! Pee! Feel Fee! Fee! Fcc! Fee! Bushels enecNo. 
1020••.••••. 2 ........ 0.33 0.34 0.07 O. ·11 1.08 46.00 32 
1020••.••••• 3 .33 .67 1.00 .41 1.4l 00.00 32 
102O •••••~•• 
19~'IJ_ ••••••. 

·1 .33 
.tiO 

1.00 
.07 0.3,1 ..__.... 

1. :13 
1.67 

.41 

.41 
1. 74 
2.08 

55.00 
60.00 

32 
32 

1920•••••••• 
1920 ........ 
1920 ........ 
1020•••.•.•• 
1921 ........ 
]921 ••••.••• 
1021. ••••••• 
1921 ........ 

o '''''''' 
2 
a 

.34 ........ 

4 _~ .. ~~~ .. _ 

.00 

.50 

.50 

.50 

1.00 
.50 

1.00 
I. 50?:::::::: ····~3:i· ....• , .................. 

2 ~ .. ~~ .. __ .. .3:1 .34 :::::::: :::::::: 
:I ••••• '" • aa .07 ................. 

2.00 
1.00 
1.50 
2.00 
.00 
.:13 
.07 

1.00 

.11 

.41 
• ·11 
.41 
.35 
.35 
.35 
.35 

2.41 
1.4l 
1. 9l 
2.41 
.35 
.08 

1.02 
1.35 

(13.00 
[>3.00
[,g. 00 
60.00 
12.10 
2·1.00 
18.80 
37.40 

32 
32 
32 
32 
33 
33 
33 
33 

1021. "'"'' 
1021 •••••••. 
1921 ........ 
1021. ••••••• 

4 
r.2 

3 

.......... 

........ ________ 

........ 

.33 

.07.no 

..10 

1.0l 
1.00.fiO 

1.00 

................ 

................ 
~ _______ ~ ______ _ 

................ 

1.34 
l.67 
1.0I) 
1.50 

.35 

.35 

.35 

.35 

1. 09 
2.02 
LaS 
1. 85 

42.00 
aO.20 
21.40 
40.10 

33 
33 
33 
33 

1021•••••••• 4 ........ .50 1.50 ................ 2.00 .35 2.35 44.20 33 
1021 •••••••• 
1021 ••.••••• 
1021. ••••••• 

o 
1 
2 

:::::::: 

........ 
.33 

.:13 
........................ 

•.. ·~34· :::::::: :::::::~ 
.00 
.33 
.67 

.35 

.35 

.35 

.35 

.68 
1.02 

.00 
34.70 
42.10 

33 
33 
33 

1021. ••••••• 
1021. .•.•••• 

3 
4 

........ 

........ 
.:13 
.33 

.67 ................. 
1.01 ................ 

1.00 
1. 34 

.35 

.35 
1.35 
1.69 

58.60 
'17.80 

33 
33 

11121- .•••••• 
1021 ........ 
1021-....... 
1921 ........ 

4 ........
5 __ M_____ 
2 .... .... 
4 ........ 

.00 .Hi 

. 50 

.ti7 

.OS ................
1.00 _______________ _ 
.50 ..........'''''' 
.67 ................ 

1.34 
1.07 
1.00 
1.34 

.35 

.35 

.35 

.35 

1. 69 
2.02 
1.35 
1.00 

60.50 
60.00 
51.20 
40.20 

33 
33 
33 
33 

1021. .•.•••• 3 ........ .5n 1.00 ................ 1.50 .35 1. 85 52.00 33 
1021. ••••••• ~ ........ .50 1.50 ..........~..... 2.00 .35 2.35 52.50 33 
1021..•••••• 
1921. ....... 1 :::::::: ....~33· ........ :::.:::: ..:::::: .00 

.33 
.35 
.35 

.35 

.08 
.00 

10.00 
33 
33 

1021. ....... 
1921- .•••.•• 
1021-...... . 

2 ........ 
3 ........ 
4. ........ 

.33 

.3:1 
•07 

.3·1 ...: .... ::...... 

.67 ................ 

. 67' ................ 

.67 
1.00 
1. 34 

.35 

.35 

.35 

1.02 
1. 35 
1.69 

23.70 
47.00 
52.00 

33 
33 
33 

1021........ 4 ........ . 67 . 67 ................ 1.34 .35 1.IiO 52.00 33 
1021. ....... 5 ...... 1.00 .67 ................ 1. 67 .35 2.02 44.50 33 
1021........ 2 ........ .50 .50 ................ 1.00 .35 1.35 38.50 33 
IO!!I •.•••••• 3 ........ .50 1.00 ............__.. 1.50 .35 I.B5 27.50 33 
1921 •••••••• 4 ••• __... 1.00 1. 00 ....__.......... 2.00 .35 2.35 21. 00 33 
1922••.• , ••. 
1022•••.•••• 
1922••••••,. 
1922........ 
11122........ 
1022•••••••• 
1922........ 
1022........ 
1922......_. 
1922........ 
1022........
1922 _______ _ 

o 
1 
2 
a 
45 ________ 
6 
2 
3 
4. 
o 
1 

.3;; 

.3:! 
•1i7 
.07 
.67 

1.00 
.50 

1.00 
1.00 

.33 

.. .. ~34· :::::::: :::::::: 
.33 ................ 
.33 .33 ........ 
.66 .34 ........ 
.li7 .33 ........
.50 _____________... ___ 
.50 _______________ _ 
.50 .50 _______ _ 

.00 

.33 

.07 
1.00 
1.33 
1. 07 
2.00 
1.00 
1.00 
2.00 
.00 
.33 

.55 

.57 

.57 

.57 

.57 

.57 

.57 

.57 

.57 

.57 

.55 

.55 

.55 

.00 
1.24 
1.57 
1.00 
2.24 
2.57 
1.57 
2. 07 
2.57 
.55 
.88 

3.00 
40.20 
55.00 
62.00 
01.00 
50.00 
56.00 
03.00 
02.00 
58.40 
10.00 
26.20 

34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 

.55 1.22 36.80 34 
1000J........ 3 .07 .33 1.00 .55 1.55 41.00 34 
1022........ 4. .67 .66 1.33 .55 1.88 49.50 34 

.1922........ 2 .33 .34 .67 


1022.•••••.. 5 .67 .60 .34 ........ 1.67 .55 2.22 50.20 34 
1922._...... 6 1.00 .66 .34 ........ 2.00 .55 2.55 37.30 34 
19~* 2 .50 .50 1.00 .55 1.55 32.20 34 
19~~......... 3 1.00 .liO 1.00 .55 2.05 41. 70 34 

1922......... 4 1.00 1.00 2.00 .55 2.55 46.30 34 

1922••••_ .._ o .00 .55 .55 6.85 31 
1922......... 1 ........ .33 ........................ .33 ,,5 .88 24.80 34 
11m••••••••• 2 ........ .33 .34 ................ .67 • u5 1.22 40.40 34 
1922••••••_. 3 1.00 .55____ "0___ .37 .33 _______________ _ 1.55 43.00 34 
1922......... 4 ........ .ti7 .;;3 .33 ........ 1.33 .55 1.88 44.00 34 
1022_._•.• 5 ________ . 07 . 66 .34 _______ _ 1.07 .55 2.22 43.30 34 
1022•.•_ ••__ 6 ........ .07 1.00 .33 ........ 2.00 .55 2.55 3U.50 34 

2 ___ .. ____ . t>O .50 _______________ _1922.•_ ..... 1.00 .55 1.55 42.00 34 
1922......... 3 ........ 1. (10 .50 ................ 1.00 .55 2.05 43.50 34 
1022.••••_ .. 4. .. __.... 1.00 ,. .00 .00 ......... 2.00 .57 2.57 44.00 34 
1922......... 
 1.07 .57 2.24 42.30 34 
1923......... g :::::::: ....~~:......::.L..~::. :::::::: .00 .72 .72 .110 8 

See footnotes at end of table. 
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TABLE 32.-Use of water on erops, irrigation water applied, rainfall, and erop 
yields at Brooks, southern Alberta, Canada L-Continued 

BARLEY-Oontinued 

ITotal quantity of waterMonthly application of water
Num-	 I received by crop Litera-

Yield tureberof 	 IYear 	 per citedirriga­ acre (seetions 	 lrriga- Rain-May June July Aug. Sept. Total p.110)tiou fall 

------f.--- ---I-------I-------
Refer-

Pet! Fut Peel Feel Peel liee! Feel Feel Bushels waNo.IP23_________ 0.33 -------- 0.33 0.72 L05 44.50 81923.________ 2 .33 ---ii~34- ------~-
.G7-----_.- -------- .72 1.39 44.10 81\)'>..3________ • 

1923_________ 3 .67 .33 -------- --------1 
1.00 .72 1.72 40.20 8 

4 .67 .60 1.3:1 .72 2.05 I ·16. 00 81923.________ 3 .67 0.33 1.00 .72 1.72 50.70 819"2"&.________ 	 ========14 .67 .33 .33 1.33 .72 2.05 50. SO 
1923_________ 2 .50 .50 -------- -------- 1.00 .72 1. 72 49.20 8 
1023_________ 

1923_________ 	 ----..,--- 1 8 

3 1.00 .50 -------- -------- 1.·flO .72 2.22 49.10 8 
1923_________ 4 1.00 LOO -------- --------- 2.00 .72 2. 72 59.20 8 
1923_________ 0 -------- -------- -------. ------.- -------- .00 .6.5 .6.5 15.20 8 
19'2"&_________ 1 .33 -------- .33 .6.5 .98 22.00 8 
1923_________ 1.36 29.10 82 .33 ----~34- .67 .69 
19"23_________ 2 .33 .34 .fi7 .69 1.36 33.50 8 
192'J_________ 3 .33 .67 =====] 1.00 .69 1.69 38.10 8--------13 .37 .34 .il .69 1.40 38.20 81923_________ 	 -------­

3 .41 .34 .75 .69 1.44 35.50 819"23_________ 4 .50 .34 .33 -------- 1.17 .69 1.86 36.80 819"23_________ 2 .50 .50 -------- -------- 1.00 .69 1.69 32.40 819"23_________ 
102'&_________ 2 .50 .50 -------- -------- 1.00 .69 1.69 35.00 8 
1923_________ 3 . [,0 1.00 -------- -------- 1.50 .69 2.19 35.40 8 
1923_________ 0 -------- -------- -------- -------- -------- .00 .72 .72 10.80 8 
1923_________ 1 .33 -------- -------- -------- .33 .72 1.05 27.00 8 

2 .67 
----~34- -------- ----.--- .67 .72 1.39 46.60 8192"&.._______ 

1923___•_____ 2 .33 -------- -------- .67 .72 1.39 30.80 8 
3 .33 .67 1.00 .72 1.72 51.10 8 

1923_________ 
1923_____• ___ 	 -------- -------­

4 .67 .33 .33 1.33 .72 2.05 8 
1923________ 3 .83 .33 1.16 .72 1.88 45.20 8 
1923_________ .50 .50 1.00 .72 1.72 48.40 8 

3 .50 1.00 1.50 .72 2.22 43.40 8:====:=f~~~~~~ 

CORN 

Tons1920________ _ ! I! I 0.33 0.41 0.74 1.23 32 
1920________ _ ~ 1======== 0: ~ ·---ii~34-C======i=::::::= .67 .41 1. OS 2.07 32 
1920________ _ 

3 ________ .33 .33 i 0.34 --_____ _ 1.00 .41 1. 41 2.22 321920_________ 1	 1. 33 .41 1.74 2.00 321920_________ ~ 1,-_-_-_-.-_-_-_-_ .33 .33 I .67 ------- ­u .33.33 1.01 _______ _ 1.67 	 .41 2.08 2.05 32 
.00 .57 .57 7.95 33

1921._______ _ 

Bushe181921. ______ _ .17 .57 .74 12.00 33192L____ _ :~~~~~~~~ ----;~~- ~~~~;::l~~~~~~ ~~~~~~~~ .33 .57 .90 16.30 331921..______ _ 3 ---_____ .17 .33 1________ -------- .50 .57 1.07 21.50 331921._______ _ .67 .57 1.24 20.03 33192L______ _ .17.50 1-------- -------­45 .33.34 .17 ________ .84 .57 1.41 331921.._____ _ 6 .33.50.n _______ _ 1.00 .57 1. 57 ig:~ I 331922 ______ __ .00 .70 .70 9.65 34
1922________1 .17 .70 .87 8.83 34 

.33 .70 1. 03 11.88 34 
1922______ __ 
1922 _______ _ I ----~lrf==~~t~~~~~~i~~~~~~~~ .50 .70 1. 20 12. 78 341922 _______ _ 4 __ ._____ .17 .33 .16 ________ .66 .70 1.36 13.63 341922_______ _ 5 ________ .17 .33 .33 _______ _ .83 .70 1.53 13.6.5 341922_______ _ 2 _.______ .25 .25 _______________ 
lli22 _______ _ 3 ________ .25 .50 _______________ .50 .70 1.20 13.25 34 

.75 .70 1.45 14.50 341922 _______ _ 4 ________ .2.; .50 .25 _______ _ 1.00 .70 1.70 17.71 341923_______ _ o .00 .79 .79 4.44 8 
1923 _______ _ ~ -------- -------- ----:~n======= -------- .17 .79 .96 6.05 8
1923 ________ 

.34 .79 1.13 7.60 8 
1923 _______ _ 
1923 ________ 

2 .17\ .17 .34 .79 1.13 6.67 8 
3 .17 .3~ .50 .79 1.29 6.95 81923. _____ __ .67 1.46 81923 _______ _ 	 ---5.-74­.92 1.71 8 -------- -------- :[; I : ~1 :~811923 ______ __ 2~ _______________• .50 ______._ -------­

.50 .79 1.29 6.72 81923 _______ _ 2 ________ ________ .25 .25 .50 .79 1.29 i. i7 81923 _______ _ 3 ________ ________ .25 .50 

.75 .79 1.&1 6.58 8 

Bee footnotes at end of table. 

http:34-------------.---.67
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TABLE 32.-Usc oj water on crops, il'rigation water applied, T:Linfall, and crop 
yields at Brooks, southern Alberta, Canada I-Continued 

J!'LAX 

Total quantity of water IMonthly application of water
N'um· received by crop Litem· 
bor of Ylold turo

YOllr Irrlgll' per cited 
Gcro (seeIrrlga· Rllln·Huns l\Iny June July Aug. Sept. Totul p.ll0)tion full 

RrJer.
Feel Ji'eet 1·'cct Peel FecI .b'ed Feet Peet BIIshcl., eneeNo.

1018._.___ .-------- -------- -------- 0.00 0.20 0.20 5.70 43•• 
_ "'-'-r ..... ---- ..­

1018 ••••••• -_... _---- 0.33 	 .33 .20 . r~J 10.80 431I11S. ",__ ,_ 	 ---ii~34- -------- -------­
2 - ..... ----- .33 -------- -------- .07 .20 .87 11.40 43 a -- ..----- .3:1 .N "'------.. -------- 1.00 .20 1.20 22. 20 43

1IIHL.__ •___ 
11118.... "••• 	 4 ... _------ .00 .07 ----- .._- 1. :13 .2:1 1.5(\ 23.30 43IIllS. ____ ••• 5 ......---_ .. .00 1.01 1.67 .2:.J 1.1)() 2(1.70 43
lUI8 	 1\ .. _------ .(I() 1.O'J ---B.-ii·i' -------- 2.00 .23 2.23 30.10--------	 43HIlS_~:::=:: 2 ... _------ .m) • flO -- ... - ...._... - .._----- 1.00 .2:1 1.2'J 10.20 43
11118 .• , ..... :! - .. ------ ·[~) J.OU ........- .... - -------- 1.50 .2:1 1.7:l J5.1I0 43
11l18 __ .•• ,". -------- 1.00 1.00 2.00 .2:1 2.23 2:1.30 43
l111U 	 0 ....------ .00 .fi6 .fiO 4" 	 ======:=C:=:=: I 10.40 4101Il"::~:::: 	 1 ...._----- .:13 -------- .3:1 .5G .8D 17.30 44--·-~ii4- --..--- ..­
llllll•••.•••• 	 2 -- ..--- ..- .33 -..-- _.. _- -------- .67 .56 1.2:1 20.110 44LUlU __ ••,,__ :! .0(\------- ... .3·1 -... ------ ..-------- 1.00 .5(\ 1. 511 23.40 44.l\llU. ___•• _. I4 .00 .67 -------- -------- 1. ~'1 .56 1.8\1 25.70 4411l11l._. ___ •• --'ii~33'wln. _____.. 	 f> .33 1.01 ------ .. - ---- ..--- I.U .56 2.23 20.00 44« .:~I .1l7 1.00 2.00 .56 2.60 17.30 44lIllU__•___ ._
tulll ________ 	 2 -------- .50 .50 ------ .... -------- 1.00 .56 1.50 10.20 44

3 -------- 1.00 .tiO -------- -------- 1. 50 .60 2.00 20.110 44lUll1. ___•• _. 	 .[ -------- 1.00 1.00 2.00 .50 2.60 20.001\120. _______ -------- --------	 44 
J920_______• 0 -._----- -------- ------~- -------- .00 . 'l1 ,41 4.00 3'2 
1020 ________ 

1 -- ... ----- .:1:.1 -------- -------- -------- .3.'l .41 .74 7.70 32 
1020. ___ •• __ 	 2 -------- .33 .34 ... _------ -------- .07 .41 1.08 11.10 32

3 -------- .3:1 . li7 -------- -------- 1.00 .41 1.41 13.00 3211120. ______ .\ 4 --_ .._--- .33 1.00 1.33 .41 1.74, 17.30 32 
19~O. ___ "' •• 	 5 • (ill .1i7 -·--~34· -------- 1.07 .41 2.0811l20. ___ • ___ -------- -- - ... ----	 15.40 32 

Ii ...._----- • (10 1.00 •:34 -------- 2.00 .41 2.41 13.10 321920. ___ ._._ 2 -------- .00 .50 ------ .. - -------- 1.00 .41 1.41 14.00 321U20...... __ :I -------- • flO 1.00 -------- -------- 1.50 .41 1.91 10.80 321020 _____ ... 
1922 _____... 0.\ -------- .50 1.50 ------ .. - -------- 2. 00 .41 2. 41 14.50 32 
1022. _______ 0 

----~3i;_ -------- -- ..----- -- ..----­--------	 .00 .55 .55 1.01 34
1 -------- -- ..-_.... - ------- .33 .55 .88 3.35 341922. ______• 	 ----~---

1922_. ______ 	 2 ... _------ .3:1 .:H -_ .. _---- ..------- 07 .55 1.22 5.33 34 a -------- .07 .:13 1.00 .57 1. 57 18.20 a41922. __ •• _._ 	 ----.-aii· -------­4 -------- .67 .33 -------- 1.33 .58 1. 91 20.70 341922.. __ . __ • .5 ... _---- ... - .H7 . H7 .3:1 1.07 .58 2.25 31.10 3·!1022 ______.. 	 -------­
(I -..,..----- 1.00 .07 .33 -------- 2.00 .58 2.58 27.90 341022. _______ 2 -------- · [)() .50 ------_ .. 1.00 .57 1.b7 17.40 3411122•• ______ 	 -------­a -------- 1.00 .50 -------- 1.50 .58 2.U3 30.00 341922 .... __ ....... _ 
 4 1.00 .50 .00 2.00 .58 2.58 27.701112:L _______ -- ~---- .. ------ .... 	 34 
0 ..__ .._- .... 	 .00 .78 .78 7.05-------- -------- --------	 8102:1_ ._. __ ._ 1 -------- .33 -------- -------- ------ .33 .79 1.12 17.10 8192:1______ ._ 2 -..------ .:13 .:14 -------- -------- .r.7 .70 1.46 10.30 8192:1 •• __•• __ 2 -- ..----- .33 .34 -------- -------- .61 .70 1.46 20.80 8192.1•• ______ 3 -------- .33 .67 -------- 1.00 .70 1. 79 24.10 81\12:1 .•__ • ___ 3 ""'..------ .67 -------- .33 -------- 1.00 .70 1.79 20.00 81923. _. _____ 1 -------- .67 .33 .33 -------- 1.33 .79 2.12 20.40 8192:1.. __ •• __ 2 -------- .50 .50 -_ ..----- - .. ------ 1.00 .79 1.79 11.30 81923._. ____• 2 -------- .50 .33 ---- ..--- -------- .83 .79 1. 02 18.40 81023______ ._ 
3 -------- .00 .83 -------- ------ .. - 1.33 .7ll 2.12 15. !Xl 8 

GRASSES 

Ton.,1920__ •_____ 1 -------- 0.33 	 0.33 0.41 0.74 0.80 321020 ___ ••___
1920 ________ 	 2 -------- .67 -------- .07 .41 1. 08 1.23 321-------- ---- ..--- -------­

1920 ________ 	 3 -- ..---.. - 1. (10 1.00 .41 1. 41 1. 01 32 
4 - ..------ 1.00 0.33 1.33 .41 1. 74 1. 75 321\)20 •• ______ 	 -------- .. ------­

--..----- 1.3:1 .34 -------- -------- 1.07 .41 2.08 1.72 321020· _______1 	
[, 

6 -------- 1.33 .07 -------- -------- 2.00 .41 2.41 1. 75 321920 __ ._ ••• _ .1 ------ .. - .33 .. --- ..--- -------- -------- .33 .41 .74 1.33 32IIY20. _____ •• 2 1.00 	 1.00 .41 1.41 1.40 32 
19~1()___ •____ -------- -------- -------- -------­

3 --_ .. ---- 1.50 	 1. no .41 1. III 1.58 3211120. __•____ 	 ---·~5ii- -------- -------­
4 -- ..----- 1.50 -------- -------- 2.00 .41 2.41 1.7'1 321921 _____... 0 -------- -------- -------- ---_ ..- .. - -------- .00 .32 .32 1.00 3'31112l. ___ •• __ 1 - .. ------ · :1:1 -------- -------- -------- .33 .32 .05 1. 48 33

1921. ___..._ 2 - .. ------ .07 -------- -------- -------- .07 .32 • !Xl 1.40 331021. _. ___._
lU21________ 	 3 .._..... ---- · U7 .33 ---_.... _- .. _------ 1.00 .a2 1.32 1.30 33 

3 1..-----. .67 .33 -----_ .... -_ ........- .. 1.00 .32 1.32 1.23 33 

See footnotes at end of tnble. 
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TABLE 32.-Use of water on crops, irrigation water applied, rainfall, and crop 
yields at Brooks, southern Alberta, Canada 1-Continued 

oRASSES-Oontinued 

Monthly application of water Total quantity of water
Num- received by crop Litem­
ber of 1----,---,--....,--.,...--1 Yield tureYear 	 irrign- ----;---..---1 ~~ cited 

tlons May June July Aug. Sept. IIT!~a- ~::lf- Total 
(see 

p.llO) 

----I·--!-------____________ 
Refer-

Fed Feel Feel Fed Feel Feel Fed Fed Ton8 enceNo.I!l2L______ _ 0.33 _______________ _ 

l!l2L _______ 4 1.00 .33 _______________ _ 1.33 0.32 1.65 1.42 33


4 1.00l!l2L _______ 1.33 .32 1.65 1.48 33 
1!l21________ 2 1.00 1.00 .32 1.32 1.64 3.3 
I!l2L ______ _ .50 _______________ _ 1.82 333 1.00 ----~oo- ====:::: ======== 1.fJO .32 1.81 

3 
1922_______ _ .00 .46 .46 1. 48 34 
1922_______ _ .33 .33 .46 .79 2.08 34 

1922 _______ _ o _______________________________________ 1.00 	 _ 1.50 .32 1.82 1.88 33 

1 
1922_______ _ 2 .67 .67 .46 1.13 1.!l2 34 
19'22_______ _ 3 1.00 1.00 .46 1.46 2.53 34 
1?22_ " _____ _ 3 1.00 	 1.00 .46 1.46 2. 45 34

4 1.33 	 1.33 .46 1. i9 2.28 341~22__ .... __ .... 5 1. t17 	 1.67 .46 2 13 262 341922_______ _1922_______ _ 2 1.00 1.00 46 1.46 2.22 34 
1\)22_______ _ 1.96 2.84 343 .1.50 1.50 .46 
19'23 _______ _ 4 2.00 2.00 .46 2. 46 1.72 34 
1923 _______ _ 	 .00 .49 .49 .725 S 
1923 _______ _ ~ ---ii~33' --------.34 ======== :=====::__ .33 .49 .S2 .762.33 ======== 	 8 
1923______ __ 2 	 .67 .49 1.16 1.216 8

319'>.3 _______ _ 	 1.00 .49 1.49 1.720 8
3 	 1.00 .49 1.49 1.515.67 _________ _____________ 8 

19'>.3 ______ __ .33 1.00 __________• _____________ 
1923______ __ :~ I : .:33gf ======== :=====::• ======== _3 1.00 . '19 1.49 1.362 8 
1923 _______ _ .50 .50 _______________ • _______ _ 84-	 1.33 .49 1.82 .740 

1.00 .40 1.49 .713 S1923 _______ _ " .50 1. 00 _______________ • ______ __
1923________ 

3 
3 .50 1. 00 _______________________ _ 1.50 .49 1.99 1.010 8 

1923 _______ _ 1.50 .49 1.99 .550 S 
1923______ __ .00 .49 .49 .595 8 
1923 .•_____ _ ~2 .33 .3-1 _____________ ._. ______ __----~33- ======== =:====== =====::= ======== .33 .49 .82 !! 
1923 _______ _ 	 .67 .49 1.16 1.65 S3 .33 .67 _____ ok. _______________ _ 1.00 .49 1.49 1.26 8 
1IY23. ______ _ 3 .67 .33 _______________________ • 
1923 _____ • __ 3 .3ol .67 ________________ • ______ _ 

1.00 .49 1.49 S 
1923 ••••__ __ 4. .67 .60 ______________________ __ 1.00 .49 1.49 1.26 8 
HI23 ______ __ .50 .50 ______________________ __ 1.33 .49 1.82 .95 S 
19'>.3. ______ _ .50 1.00 ________________________ 2 1.00 .49 1.49 1.60 8 
1923 _______ _ 3 .50 1. 00 _______________________ _ 1.50 .10 1.99 1.2S S 

3 	 1_50 .49 1.99 1.20 S 

OATS 

Blt.hel81918______ ..1 !01918________ j -------- -------- -------- 0.00 0.20 0.20 10.10 43
1 --------'-------- .33 I 

t 

.53i-------- 0.33 -------- -------- .20 38.00 431918__• _____ --·O~34-
1018________ 2 .33 -------- -------- .67 .29 .90 47.10 43 
1918________ 3 ;-------- .33 .67 -------- -------- 1.00 .26 1.26 83.30 43

4 .00 .671918________ 	 ---O~34- -------- 1.33 .26 1. 59 100.10 43 
j01S ________ 5 .00 .67 -------- 1.67 .26 1.93 113.00 43 

6 .00 1.00 .34 -------- 2.00 .26 2.26 lOB. 70 431018•••_____ 2 E====:: .50 .50 1.00 .2g 1.29 66.10101S ________ '-------- -------- --------	 43 
3 .50 1.00 -------- -------- 1.50 .29 1. 79 66.80 431918 ________ 1-------­4 -------- 1.00 1.00 -------- --- .. ---- 2.00 .26 2.26 53.00 43 

1018 ________ 2 .33 .34 -------- -------- .67 .20 .67 58.70 43
IP1S ________ 

3 --.----- .33 .67 1.00 .20 1.20 Sl.10 43 
1918________ 
1918________ 	 -------- -------­

4 -------- .00 .67 -------- -------- 1.33 .23 1.66 73.10 43 
1918________ -------- 35 -------- .60 .67 .34 1.67 .23 1.00 95.00 4 
1915________ 6 -------- .00 1.00 .34 -------- 2.00 .26 2.26 94.10 43

2 -----.- .50 .50 1.00 .29 1.29 57.40 43 
1918________ 
1918 ________ 	 -----._- -------­

3 -------- .50 1.00 -------- -------- 1.50 .26 1.76 68.70 43 
1019________ 4 -------- 1.00 1.00 -------- -------- 2.00 .23 2.23 94.10 43 
1910________ 0 .------- -------- -------- .00 .26 .26 2.00 44 
1919________ c:===== 41 .33 .33 .26 .59 30.20 4 
:1119 ________ 2 -------- .33 .34 -------- -------- .67 .38 1.05 66.00 44 
1..,19________ 3 -------- .00 .34 -------- -------- 1.00 .43 1.43 72.10 44 
1919________ 4 

---ii~33-
.00 .67 -------- ------ .- 1.33 .43 1. 76 71. SO 44 

1919________ .5 .33 1.01 -------- ------ .. - 1.67 .43 2.10 'i1.80 44 
6 .33 .67 1.00 2.00 .43 2.43-------- --------	 66.80 441919________ 2 ------- .56: .50 -------- -------- 1.00 .43 1.43 77.00 441919__ ••____ 3 1.00 .50 1.50 .43 1. 93 65.601919 ________ r------- -------- -- .. ----- 44 

1919________ 1.00 1.00 2.00 .43 2.43 69.30 14 
10W________ 0 

4 r-------------- .00 .38 .38 1.50 44 
1 .33 	 .33 .38 .il 41.70 44 

SeQ footnotes at end Qf taille. 
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TABUE 32.-Usc of water on crops, inigation waicr applied, rainfall, and crop 
yields at Brooks, southern Alberta, Canada L-Continued 

OATS-Continued 

Monthly application oC wuter Total quantity oC water Litera·Num· 	 received by crop Yield turo 
Year citedber oC 1-----.,,.-----.,,.-----.,----,---1----,----.,.---1 per 

(sec~~ 	 fu~l~ ~ May June July Aug. Sept. tlon Cnll Total p. 110) 

---1---------- ~-----------------
RefeT. 

Fut Feci Fert Ful Feci Fret Fect Fut Bt!.lIeUr enee No.
2 ... ___ .. __ _ 	 (.1M1919._ •••••• 0.33 0.34 0.67 1.05 56.00 44
3 __ ....__1919•••••••• .66 .34 1.00 .4;; I 1.43 09.00 4-1 

1919.•.•.... 4 .66 .67 1.33 .43 1.76 69.00 44 
1919••••.••• 5 .33 1.01 1.67 .43 2.10 68.00 44 
1919•••••••• 6 .67 1.00 2.00 .43 2.43 52.30 44 
1919....... . 2 .50 .50 1.00 .43 1.43 57.80 44 
1910....... . 3 .... __ •• LOO • rIO 1.50 .43 1.93 52.30 44 
1919. __ .... . 4 1.00 1.00 2.00 .43 2.43 55.80 4·1 
191U....__•• .00 .4:1 .43 2.00 44 
1919 ••••__ • ? :::::::: ..--~33· ..--.--. ::.: ..-- ::.:---­ .33 .43 .7G 69. flO 44
11ll0•• ____ ._ 2 .. _.. ____ .. .33 .34 __ =..===: __:_:::= .67 .43 1.10 71.80 41 
1\119 .•____ __ 3 	 ________ .66 .34 __ • ____. ________ 1.00 .43 1. 43 SO. 60 44 
1919....__ __ 4 .66.m ••.... __ .•. ____. 1.33 .43 1.76 79.00 4·j
1919 ••• __ ... 5 .33 .33 1.01 ... __ •____.•• __ • 1. 67 .43 2.10 73.50 44 
1919....._._ 6 .33 . fJ6 1.0\ .... " __ .... __._ 2.00 .43 2.43 62.]0 4-1 
1919 ......__ 2 .... ___ .... _ .50 .W ....._•.•• __.... 1.00 .43 1.43 47.40 44 
1919. _. "." 3 __ ....__ 1. 00 .50 __ ........____ •. 1. [,0 .43 1.93 56.20 441919. ______. 4 ••• ____• 1.00 1.00 __ ... __ •• ___ •••. 2.00 .43 2.43 51.20 44 
1919.....__ _ o 	 .00 .38 .38 12. 60 44 
1919......__ 	 :::::::: ----:3ij. -------- ----.--. :::::...1 	 .33 .38 .71 35.00 4.,
19W ••• ____ • 2 	 .... __ •• .33 .34 :::::::: •____::: .67 .38 1.05 41. 10 ',1
1019,, ____ __ 3 .60 .34 ..........__ ..._ 1.00 .43 1. 43 46.70 -14 
1919. __ ..... 4 .66 . G7 .... __ .• ""__ " 1.33 .43 1.76 49.80 H 
1919 ........ 5 .33 · 33 1. 01 ........ ''''' __ ' 1.67 .4a 2.10 fA. 00 4-1 
1019 ......__ 6 .33 · 67 1. 00 •______ ........ . 2.00 .43 2.43 ~5. 00 44


.50 .50 ____. __ ......___1919. __ •• __• 2 	 1.00 .43 1.43 50.20 44 
1019 ,"" •••__ 3 .... __ .. 1. 00 .50 ... __ • __ ""__" 1.50 .43 1.93 49.70 4-i 
1019 ... ".__ 4 ____•• __ 1.00 1.00 __...........__ • 2.00 .43 2. 43 64.00 44 
1920....__ •• o 	 .00 .41 .41 W.OO 32
1020 .. ____ __ .33 .41 .74 103.00 32 
1920•.•••__• 	 .41 131.00~ ::=:::=: ::=:~~: :~ ::::=::: ::::=::: .67 1. 08 32 
1920 ... __... 3 __ ...... .33 .67 _____... __...... 1.00 .41 1.41 ,132.00 32 
1020.. __• __. 4 .33 1.00 1.33 • ,11 1.74 132.00 32 
1020... __ ••. 5 .06 .67 0.34 :::::::: 1.67 .41 2. OS 124.00 32
1920.. ____•• 6 . fiG 1.00 .3·1 •______ • 2.00 .41 2.41 119.00 3211120. _____ __ 

2 .50 .50 ..._........ __ .. 1.00 .41 1.41 13.3.00 32 

1020........ :1 .50 1.00 ________ ....... . 1.50 .41 1.91 132.00 32 

1920......__ 4 .50 1.50 ______.......__ • 2.00 .41 2.41 106.00 32

1020.... __ __ .00 .41 .41 30.00 32 
19~'O __ • __... ~ 	 ...----..----.-. ----:33· :::::::: :::::::: .33 .41 .74 59.00 32
1020... ____• 2 	 ====:::: .33 .34 ___.. ___________ _ .67 .41 1. OS 75.00 32 
1920....__•• 3 __ ...... .33 .67 ...___ •••____• __ 1.00 .41 1.41 01.00 32 
1920••• _•••• 4. 1.33 .41 1.74 105.00 32 

_a _____ _1920..... __• 5 :~~ 1: g<j ....:34. :::::::: 1. 67 .41 2. OS lOS. 00 32 
1920.....__ • 6 .b6 1.00 .3·\ ••• ____• 2.00 .41 2.41 100.00 32 
1920... ___ .. .liO .50 ______.. __ .. ____2 1.00 .41 1.41 06.00 32 
1920. _"."_ 3 1.50 .41 1. 91 87.00 32· W 1.00 •••__. ________ __ 

.50 1.50 ... ______________1920......__ 4 2.00 .41 2. 41 98.00 32 
1920.....__. o .00 .41 .41 22.00 32 
1920... ____ • 1 .33 .41 .74 62.00 32 
1920......__ 2 ::=::::: ----~~..--.:~. =::=:=:= =:::=::= .67 .41 1. OS 71. 00 32 
1920......__ 	 __• __.__ .33 .673 	 1.00 .41 1.41 84.00 32 ________ .33 .671920......._ 4. 	 .33 :::::::: 1.33 .41 1.74 92.00 32 
________ .66 .67 .34 ______ __1920... _.... 5 	 1. 67 .41 2. OS 97.00 32 
1920•• _ ••__• ________ .66 . 67 .67 ____ .•.• 
1920•• __.... ....__.. .50 . 50 ______________.. 

6 	 2.00 .41 2.41 94.00 32 
2 	 1.00 .41 1.41 70.00 32

1920.. ,,__ __ 3 ____.... .50 1.00 1.50 ,41 1.91 91. 00 32 
19~'O__ ..____ 	 __ ..____ .50 1. 004. 	 .50 :::::::: 2.00 .41 2.41 108.00 32
1020.. ____ __ o 	 .00 .41 .41 8.00 32 
1020. __ ...._ 	 :::::::: .33 -------. ------•• ------- ­1 	 .33 .41 .74 52.00 32 
1920_ ....... 2 ._.._... .33 .34 :::::::: :::::::: .67 .41 1.08 70.00 32 

________ .33 .67 ____________..__1920........ 3 	 1.00 •·11 1.41 77.00 32 

______.. .33 1. 00 •___..____ . ___ __1920........ 4. 	 1.33 .41 1. 74 81. 00 32 


1920... _.... 	 __..____ .66 .67 .34 ____.... 
________ .66 1. 00 .34 _______ •

5 	 1. 67 .41 2. OS 87.00 32 
1020........ 6 	 2.00 .41 2.41 80.00 32
1920. __ • ____ 	 • ___• __ • .50 .50 ________ ._.' __ " 2 	 1.00 .41 1.41 73.00 32
1920.. __..__ 	 __ ._____ .50 1. 00 __• ____......__•3 	 1.W .41 1. 01 87.00 32 

____.... .50 1. W ________ ......__1920•• __ .... 4 .-11 2. 41 85.00 32 
1921 ........ o 2: &']1 .42 .42 0.00 33 
1921 ....__ __ 1 :::::::: ----:33· :::::::: :::::::: :::::::: .33 .42 .75 lJ2.00 33
1921•••____• 	 __...__• .33 .34 ________ •______ •2 .67 .42 1. Q9 113.00 33 

See footnotes at end of tnble. 
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TABLE 32.-Usc of waler on crops, irriyal'ion waler al)plied, raillfall,. and crop 
yields at Brooks, soulhern Alberla, Canada I-Continued 

OA'l'S-ContInued 

Total q nntity of watcrMonthly applicntion of waterNum- received by crop Litera­
ber of Yield turc

Year irrigu- per cited 
!.ions Irrlga- Rain- acro (see

May Juno Jul~' ,\ug. Scpt. Total p. 110)tion fnll 
-~.~ ------ .. .-------------------

Reft!'­
1021-_______ Fat Feci Fcc! Fect Fut Fret Ftct Fect BUI·.hel. cnceNo. 
1021. _______ 3 --- ..---- 0.3a 0.67 .. ~ .... -....---- 1.00 0.42 1.42 131. 50 33 

4 ---" ._-- .67 .00 
~.-

_.. -.. ---.. 1.33 .42 1.75 135.00 331021.. ___ •• _ ---a:a:i­
~1021. _______ 5 -------- . 67 .67 .... _-- .... I. 67 .42 2.09 143.00 33 

1021. _______ 6 -------- 1.00 .07 .33 ..... -- ..... _- 2.00 ~ 42 2.42 131.00 33
2 .50 • f,o - .. -.......... .. ------ .. 1.00 .42 1.42 118. 10 33
I!l'll _____... .. ------­
3 -.... -.---- .50 1.00 ... -......-- -_ .. _---- 1.50 .42 1.02 113.00 33

1021. .... __ . 4 -.... _---- -------- 2.00 .42 2. 42 117.00 33
1921- .. __ ... 0 ._--_ .... - ---_ .. _-- .00 .42 .·12 0.001021. _______ ---~:~-,---~:~..33 _______ . 33 

I ... ~ ...... , ...... - .3:1 .42 .75 39.40 33 
1021 2 .33 .3·1 ............ _07 .42
~------ .. 

~ ~ 

.--- .... - 1.09 112.00 33 
11121 ........ 3 _... -_ ....... .33 • H7 ~ .... _- .. -.. 

~ 

-----.-- 1.00 .42 1.42 J:I3.40 33
1921 __ ••.••• 4 -~--" -- ... .07 .OG 
~--- ...-- 1.33 .42 I. 75 128.00 33IIm .• ____ •. 5 -- - ~ .... "' .. .67 .07 .33 ~ ........... ~ .. I. 07 .42 2.09 116.00 33
1921- _______ 0 ........ - _.. 1.00 .67 .aa 2.00 .-12 2.42 127.00 33
-~--.-~~ 

... 2 ... _--_ ~ .... .50 . 1.00 .42 1.42 134.001921.1921. _______ .W ..--.---- -_ ....... - 33 

3 -........ -.. - • [to 1.00 ..... .. -- -.. -....... 1.50 .42 1.92 138.10 33 


1021 4 1.00 1.00 
~ ~ 

2.00.11m. _______ .... -_ ..... -- ......... --- ... - --_ .. .42 2.42 135. SO 33 

0 -- .......... .00 .39 .39 0.00 33
1921. _______ --_ .. -.. -- ----:33r:=:::: ---- .. -- .. 

~ 

2 
~ 

.33 .30 .72 38.40 331921. ____ • __ 2 .33 .3·1 .07 .39 1.00 07.00 33]921 _____ • __ 
1021 .. ______ 3 .:13 .67 1.00 .39 1.39 68.10 33 

4 .33 1.00 1.33 .39 1.72 02.40 331921. _______ 
1921. • ______ 5 ------,..- .67 .G7 .33 ---- .... _- 1.67 .39 2.00 SO. 00 33 

0 -------- .67 1.00 .a:1 .- .... --- 2.00 .39 2.39 91.20 331921. _______ __ __ .r_" ____ "", MM2 .. -.... ---- .50 .W 1.00 .39 1.39 63.00 331021_ • ______ 3 --_ ...._-- .50 1.00 ......._--- 1.50 .311 1.89 66.00 33
1021. _______ --- ~----
4 .50 1.50 2.00 .39 2.39 66.80 331021. _______ ----- ... -.. -------- ._- .... _--

M_" __ "M_ 
--~~ 4 .. _ ........ ~
0 --.... _--- -...... .00 .39 .30 0.00 331921. _____._ -..... ,.. .. __1 .33 . --- -. _.. .:13 .39 .72 43.40 331021. _______ -------­

1921 .• ______ 2 .. _------ .33 .3,1 -----_ ... --------
~ 

.67 .39 1.00 54.00 33 
3 --_ ....--- .3.1 .07 .---- ..-- -------- 1.00 .39 1.39 62.10 331921. ______ • 4 .:13 1.00 1.:13-... ------ .. ---- .. -- -------- .39 1.72 73.20 331921. _______ 5 -------- .67 .07 .33 -------- 1. 67 .39 2.00 84.70 :131921. ___ • 6 ---_ .. __ .. .67 1.00 .:13 ...------- 2.00 .30 2.39 74.00 331921. _______ 2 .50 ..50 _.. _----- 1.00 .39 1.39 60.00 331921. _______ .. -... ----- ------_ .. 

1021 ________ ~ -... ------ .50 1.00 -------.. .. ------- 1.50 .39 1.89 59.00 33 
1022 _____ • __ 4 --- .. ---- .50 1.50 .------- .. _------ 2.00 .39 2. 39 70.00 33 

0 ---- ... _- -------- .. _------ .00 .57 .57 15.10 341022..______ -------- ----~33-1 .. _------ --- -..-- --_ .... __ .. ._------ .33 .57 .90 101.50 341022 ..__• ___
1922 ________ 2 .---_ .... _- .:13 .3·1 -------- .. _------ .67 .57 1.24 82.40 34 

3 .67 .33 -----_ .... 1.00 .57 1.57 94.40 341022 ________ -------- -------­
4 .67 .33 .33 ._------ 1.33 .57 1.90 ]31. 20 341922.. ______ -------­
5 ---.---- .67 .66 .34 -------- 1.67 .57 2. 24 112.00 341922._______ 6 -------- 1.00 .06 .34 -------- 2.00 .57 2.57 118.00 3,11922..______ 2 .... _----- .50 .50 -------- -------- 1.00 .57 1.57 116.50 341922. _..____ 3 ---,..---- 1.00 .50 1.50 .57 2.07 11.6.20 341022•• _.____ 1.00 

---_.. _-- -------­
4 .50 .50 2.00 .57 2.57 ez.so 341922________ -------- -------­

1022________ 0 -------- -------.. -------- -_.. _---- -------- .00 .57 .57 1'-'4.40 34 
1 .:13 .:13 .61 .94 91.00 341922 ________ -------- -------- -------- -------­2 ---_... __ . .33 .34 .07 .61 1.28 115.50 341922________ -------- -------­
3 .67 .33 1.00 .62 1.62 194.50 341922. _______ -..... _---- -------- -------­
4 .67 .:13 .33 1.33 .62 1.95 112. so1922 ________ -------- -------.. 34 
5 .67 .:13 1.67 2.28 lOS. 501922________ -------- · G7 -------- .61 34 
6 1.00 .67 .:13 2.00 .62 2. 62 134.00 341922 ________ -------- -------­
2 .50 .50 1.00 .62 1.62 111.50 341922 ________ -------- -------- -------­

1922________ 3 -------- 1.00 .50 -------- .. _------ 1.50 .62 2.12 123.20 34 
4 1.00 .50 .50 2.00 .62 2.62 128.00 341922________ -------- -------­0 .00 .55 .55 21.90 34 

1922________ 1 -------- .33 -------- --_ .. _.. _- -------- .33 .55 .88 42.00 34
1922 ________ ------- -------- -------- -------­

2 -------- .:13 .31 -------- -------- .67 .57 1. 24 90.30 341922________ 3 .67 .33 1.00 .57 1. 57 91.101922________ -------- -------- -------- 34 
4 ------,-- .67 .a3 .:13 1.33 .57 1.90 100.40 341922________ -------­

.67 .C,6 .34 1.67 .57 2. 24 88.50 341922 ________ U --------1 ~~-- .. --­
6 1.00 .67 .33 2.00 .57 2.57 so. 50 341922________ -------- ~-------
2 .50 .50 1.00 .57 1.57 91.50 3419'12 __ ..____ -------- -------- -------­
3 1.00 .50 1.50 .57 2.07 88.70 341922 ________ -------- -------- -------­
4 -------- 1.00 .50 .50 -------- 2.00 .57 2.57 87; 70 3419::-2 ________ 

1922 ________ 5 -------- .67 .66 .34 -------,- 1. 67 .57 2. 24 W.5O 34 
0 ------.- .00 .55 .55 10.30 341!l'l2. _______ ------.. - -------- -------­
1 . a3 .33 .55 .88 53.50 341!l'l2___ •____ -------- ----:3{; ---.---- -------­2 ..... _.... _-- .33 .. -_ .. _- .... -_ .... _--- .67 .55 1.22 I 83. so 34 

Seo (ootnates lit end of table. 

http:1'-'4.40
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TABLE 32.-Usc of water on crops, irrigation water alJpl'ied, rainfall. and crop 

yields at Brooks, southern Alberta,. Canada '-Continued 

OATS-Continued 

Total quantity of wuter 
Num. Monthly application of wuter r~c'C!ved by crop Yield L:~ea. 
ber of 1---.---;-_-,,-_--;___1__--;__-;___1 per citedYear 
Irriga' I! !lere (see 
tlons May I June July Aug. Sept. Irr~~' Rf~f' Totel p. 110) 

---------------------------I Rff'" 

F,,/ Fut Feet Fu/ Feel Fut Feet Fut BIUJIIt18!elluNo. 
1!J2'2....__•• 
1!l''!!!........ ~ :::::::: 0: g~ 0: ~ "'0:33' :=:=:::: t: ~ 0: ~~ }: &; m: [)g ~ 
1\/2'2........ 5 ...__... .67 .07 .33 __...... 1. 67 .57 2.24 93.60 34 
J922........ 6 ••• __... 1.00 .67 .33 ........ 2. 00 ,57 2.57 85.50 34 
!l'.!!!........ 2 ________ .50 .50 ________ ________ L 00 .55 1. 55 6Y.50 34 

1922........ 3 .,...... 1.00 .50 ...........,.... 1.50 .57 2.07 87.00 34 
922........ 4 ........ J. 00 • 50 • 50 ........ 2. 00 . 57 2. 57 to. 00 34 

1023........ 
1023........ ~ :::::::: '''-~33' :::::::: :::::::: :::::::: :~ :~ :~ ~: gg ~ 
1923.... __• 
923........ 

1923... __ ... i :::::::: Ji i....~~;f:=:::t:::::: I:~ :~ U~ 'm:ro' i 
11)23 ........ 3 ........ .67 ........\ .331........ 1.00 .72 1.72 134. 20 8 

11J'>.3........ 4 ........ .67 1 .33 .33 ____.... I. 33 . i2 2. 05 128. 50 8 


0'.1..1. ....... 2 •__..... •W .50 .....__.......__ 1.00 .72 1.72 135.00 8
11 

923........ 2 ."..... . 50 . 50 ........1........ 1.00 .72 1.72 126.50 8 

1923....... . 

1923..._.... 
1923........ 
1023........ ;~~~~~m --..tiJ--:t~t~~~~~~lm~~m 11 j; i~ ;frft i1923........ 
IIJ'>.3........ 3 ....__•• . FI........;...__... .78 11250
.33 1.00 1.78 8 
11123 ....__ .. ~ ..--.... .g~ ....·33· .~~ i"'--"'\ t~ :~~ U~ gg~ ~ 1!1'.!3 ........ 
1!Y.!3......__ 2 ......-- : 50 . WI'" F..·....I 1. 00 .78 J. 78 119.30 8 
1923.... __.. 
19".!3........ 
11123........ ~ ~~~~~~~~ ••••~~.I__ .:~~t~~~~~~!:~~~~~~~1 i:~ j~ ~~ 1~:~ i 
1923........ 1 ------.. .il? '.--..~--f'----'-+"·'·--l .33 .65 .98 49.40 81923......__ 
1923........ ~ :::::::: :~ :~ :::::::::1:::::::: :g~ :~~ U3 ~:~ ~ 
1023........ 3 _______. .33 .67 1__...._· --......1 J. 00 .72 1. 72 74.40 8 
1923........ 3 ...__.•• .07 ........ ' .33 ___..... 1.00 .72 1.72 79.00 8 
1923........ 3 ..______ I· . li7 .------- .33 .------. 1.00 .72 1. 72 73. iO 8 
1023........ 4 ____.... .67 .33 .331--"--'- 1. 33 .72 2. 05 81. 20 8 
1923 __...... 2 .42.50 __..__ ...__..... .92 . 72 1. 64 77.00 8 
1023........ 2 .W.50 ___............. 1.00 .. 72 1.72 79.00 8 
IIJ'>.3 __ ...... 3 .50 1,00 ........ __• ____ • 1. m .72 2.22 90. m 8 
1923...____ • 
19"23 ........ 
 ~ :==:::=I·..·:~l::~~~= ----..-- .--..--. :~ :~ J~ ~:~ !1923........ 
1923........ 2 ____• __.j .01 ______ •• .07 .78 1.45 99.30 8 
1923........ 3 ____• __• .67 , .:;3 ______.. I. 00 .78 1.7& 107.00 8 
19".!3......__ 3 .67 --.----. . :~1 1.00.57 1..17 69.00 8..------I 

4 .. ______ .671 .33.33 1.33.78 2.11 91.00 8
~~::::::=:I 2 _____... . W .50 J. 00 .78 I. 78 98.50 8 
19"23 ........ 2 ....____ 1.00 ......... 1.00 . i8 1.78 95.00 8 
11J'>.3...,.__ • 3 ... __... , 1.00! .50 1.50 .78 2.28 124.00 8 

1918•••.•••• 0 V.OO 0.20 0.20 6. 20 43 ~------- "'0~33'1 
-------- :::::::1:::::: .20 .53 431918••.••••• .33 16.90 

J\ll~ .•• , •••• 2 -------- .33 0.34 -------- -------- .67 .20 .93 2<;. [.0 43 
1018••••, ••, 3 ----_ ... _- .33 .07 -------- -------- 1.00 .23 1.23 38.00 43 
ms........ 4 -------- .06 .67 -------- -------- 1.33 .23 1.56 G33. 90 43 

1018.....__• 5 .06 .67 O.M 1.07 .26 1.93 50. SO 43 
1918........ 6 -------- .06 1.00 .3-1 -------- 2.00 .20 2.20 44.50 43 
1918. '- •• '" 2 -------- .50 .50 -------- -------- 1.00 .23 1.23 33.20 43 
1918........ 3 -------- .50 1.00 - ... ------ ---- .. --- 1.50 .20 1. 70 G32. 40 43 

lUI8•• __.... 4 -------- 1.00 1.00 ... ------- -------- 2.00 .26 2. 20 37.00 43 
1915........ 0 .00 .20 .20 S.70 43
-------- .._------ -------- -------- -------­
1918........ 2 ---- ... -- .. .33 .31 -------- -------- .67 .20 .87 28.70 43 

1018••,.__•• 3 ------_ .. .33 .67 -------- -------- 1.00 .26 1. 26 36.20 43 
1918........ 4 -------- .06 .67 -------- -------. 1.33 .26 1. 59 37.70 43 

1918____.... 5 .66 .67 1.67 .20 1.87 14.00 43 

1918........ 0 ----- ... -- .no 1.00 2.00 .26 2.26 45.50 43 


-------~ 

1918........ .W .:,0 .26 33.20
2 -------- ....~~1:::=:: 1.00 1.26 43 

See footnotes ut ond of table. 
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TABLE 32.-Use. of water on crops, irrigation water applied, rainfall, and crop 
yields at Brooks, southern Alberta, Canada 1-Continued 

PEAS-Cantinned 
-~....... ...., 

Total Quantity of waterMonthly.application of water received by crop Liters·
NUIIl· •Yield turebl'r ofYear --- per citedlrrlgn· aeTC (seeliolls lrriga· Rain·May June July Aug. ISept. Totnl p. 110)tion fall 

--------:----------------
Rtf"·i 

. Fut Ful Fell Fret Fut Fut Fut Feet Bruhru rnreNo. 
1918•••••••• 3 t .••.•... 0.50 ].00 

~ .. -- ....-- ---.....--- ].50 0.26 ].76 38.20 43 
]U1S••• , •••• 4 1.00 1.00 ~.--

2.00 .20 2.20 43-------- .. --- -------- • 2.1.30 
1919........ 0 ....-.. _-..... .00 .20 .26 4.00 44
----... -- ... "'------- -------­19JU. ___ • __ • .33 .33 .43 .76 15.80 44I ...------ ... -------- ..... --.. --- -------­
1919 ........ 2 -_ .... --_ .. .33 .34 -..... -.... -- -------- .67 .49 1.16 21.50 44 

1919........ 3 -.....----- .66 .34 .... _- .._- .. .. _------ 1.00 .52 1.52 32. 20 44 
.... _.._... _...1919........ 4 .66 .67 1.3.1 .52 1.8.'i 38.40 44 

19\0........ 5 "'0:-33' .33 1.01 -------- -------- 1.67 .56 2.23 46. 50 14 

1919........ 6 , .33 .07 1.00 --- ..-.. -------- 2.00 .56 2.56 56.20 44 

1919••.••••• 2 ( ....... .50 .50 

-~ 

1.00 .43 1.43 25.70 44

1019 •• _ 1.00 :::::::J::::::: 1.50 2.00 44..... 3 .56 .56 53.561-... ---- ....
1919•..•••••, 4 j........ 1.00 1.00 2.00 .56 2.56 56.80 44 
J92O. __ ••••• 

~ 
.00 .41 .41 4.30 32 

~------~ 

.. ------ ------­1920•• _..... 
0 
I I:::::::: -------- .33 -- .. ----- .. ------- .33 .41 .74 24.00 32 

1020••• __ •.• 2 L ..__ .. .33 .67 .41 1.08 47.56 32 
1920........ .33 .07 1.00 .41 1.41 49.20 32 

.3·' .....----- -------­
1920........ 4 .33 .67 "'ii~33' ------- .. 

1.33 .41 1. i4 52. 70 32 

10'.'0 ........ 5 .66 .G7 .34 1. 67 .41 2.08 55.00 32 


3 I:::::::: -------­-------. -------­
1920........ .66 .67 .67 2.00 .41 2.41 60.70 32
G .-----....... -------..

1920. " ..... 7 ,........ 1.00 1.00 .33 ------..... 2.33 .41 2.74 56.00 32 

19:.'0........ 1.00 1.00 .67 2. 67 .41 3.08 53.80 32 

1920........ .50 .50 1.00 .41 1.41 43.80 32 


S ---...---­
2 !=::::::: -------- -------­

1920....... .50 1.00 1.50 .41 1.91 58.00 32
3 f-- ...... --- -------- -------­19'20. __ ..... .50 1.00 .00 2.00 .41 2.41 68.00 32 
1920........ 0 ~ .. ... " .00 .44 .44 11.50 32 


4 r:::::: ----_ ...... - ~ -- -------­·..·~33·19'20.... __ .. .33 .44 .ii J8.S0 32 
1920........ 

1 
2 I:::::::: .33 .24 .. -* .... _- -.. ------ .67 .44 1.11 23.80 32 

~ ... _----- -------­
1920........ 3 _.. _.... __ . .66 .3-1 

~ 

.... " ..---~ -------- Loo .44 1.44 23.20 32 

1920....... 4 ...... "'- ...... .60 .67 ..-- .... -- 1.33 .44 1.7i 25~ 20 32
~ -~------
19'.'0........ 5 ,-..------ 1.00 .67 --- .. -.. -.. -----.. -- 1.67 .44 2.11 28.56 32 

1920. 6 1.00 1.00 --- .. _- .. ----..---- 2.00 .44 2.44 34.50 32 
IP2L~:::::: 0 -----~ -~~-.--- ----- .. -- .00 .47 .47 0.00 33 ....:3.1' .... 
19'21 ••... .33 .4; .80 8.2.1 33 

------~! I:::::::: .... ::ij. .... -_ .... -. .. 
1921. ". 2 .33 ... -_........ .67 .47 1.14 28.30 33
~ ............ H
,
HJ21 ..... : .. 3 .. -_ .. _... .33 .67 ---- ........ ----_ .. -.. 1.00 .47 1.47 52. 50 33 

192L.,",," ;~~ .... --_ .. .33 1.01 1. 34 .47 I.S1 52.00 33·"':33' --------H\'2L __".. ~_._ "'ii J." ....---~ .67 .67 .__ .. ---- I.G7 .47 2.14 51.10 33 
19:[1. .... .07 1.00 .33 2.00 .4; 2. 47 60.30 33*------­1921 ••••.• :. 1.00 .47 1.47 44.30 
1921 ...... 3 ~.. -- ~ -..... - .50 1.00 -------~ -- .. ----- .. 33 

0 
2 !:::=:::: .50 .50 .. -- .. -.. -~ ~------ ... 33 

1.50 .47 1. 97 56.70 
19'J1..... 4 1......... ~ .... .W 1.50 ---_ .... _- -------- 2.00 .47 2.47 56.00 33 

1921 ...... :: 1.00 1.00 .31 ~ ..... ----- 2.34 .47 2. 81 58.40 33 

S . G7 2. 07 .47 3.14 57.201921 ...... 
7 1:::::::. I. CO 1.00 --- .. ---- 33 

1922.. I .. -_......... ._ ..---- .. .00 .55 .55 9.70 34 

--~-----0 I" ..... 

~1922........ 1 -........ .. - .33 .. _------ ------_ .. -------- .33 .55 .88 18.10 34 

111'2'2........ , 2 j' .. ~ .... -- .33 .3·1 -------- ~-------

.67 .59 1.26 38.00 34 

19'22....... 3 . G7 .33 -------- -------- 1.00 .63 1.63 47.30 34 


1.33 56.70 
1m........ "'5 I...... ·· .67 .66 .3·1 -------- 1.67 .70 2.37 56.80 34 
192'2........ t:=:::::: .67 .33 .33 ---_...-- .70 2.03 34 


1922. __ ..... 6 .07 1.00 .33 ---.,.---'" 2.00 .70 2. 70 52.56 34 
1922.... , I:::::::: 1.00 .67 .GG -------- 2.33 .70 3.03 48.56 34 
19'22 .....::: 1.00 .67 1.00 -------- 2. 67 .70 3.37 43.30 34S 1--"·'" .. __ "._N ­~l~J2:L __ ..... .50 1.00 .59 1.59 34.50 .. ------ 39.902 1"...... .. ~ ...._-_ ..-­1922........ 3 1.00 .56 1.56 .63 2.13 53.50 34 
19'12........ 4 1.00 .56 ofJO .... ------ 2.00 .70 2. 70 55.70 34 

~-----

1922........ 5 .67 .66 .34 ._-.---- 1.07 .~ 2. 30 54.40 34 

1923.-. ••••• _............-----...... .00 .65 .65 10.30 8
0'........ ··..:33· .. 

1923........ 1 ........ 

~ 

.33 .72 1.05 14.60 S 

1923 ........ .33 .50 .83 .7S 1.61 24.80 8 

1923.... ___ • .33 .34 .67 .78 1.45 29.70 8 
1923........ .33 .07 1.00 .78 1.78 32.00 8 
J9'2:L ....... .67 .33 .-~----- 1.00 .78 1.78 34.80 8~.l~~~~~~~~1923........ .67 "":33' .33 1.33 .78 2.11 34.20 8 
Hl'~ .....__ • 1.00 .34 .33 1.67 .7S 2.45 34.80 8 
1023........ 1.00 .34 .06 2.00 .78 2. 78 24.70 8~ r::::::1923........ ... --"' ..... ,.._. .56 .56 ---- .. --~ -------- 1.00 .72 1.72 

I
29.60 8 


1923 ........ 2 __ ._........ .5(1 .50 ------- -------- 1.00 .7S 1.78 33.40 S 

~1923 ..... 3 ........ .56 1.00 .. -~ .... .. ............ 1.50 .78 2.28 23.00 8 


t 
~~--.~-. 

Sec footnotes nt end of table. 
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'fABLE 32.-Usc of waler on crops, irrigation waler applied, rainfall, and crop 
yields at Brooks, southern Alberta, Canada I-Continued 

PO'1'ATOES 

Totnl quuntity of wuter Litera·Nurn- Monthlylnpplicntion of wuter received by crop vlcld tureI~rof I___~--_--_________ ' ___~---~---I ~ Yenr Irrlgu- ,- per cited 
tIOl'".... J Jul A S t lrrlgn- Itnln- 'I'oW aero (sec

~ "nUY uno y ug. op • tion fnll p. 110)----1---___________________________ 
Jle/er-

Fat Ful Fal Feet Feel Peet 1;,,<1 Bu.,hc/s e7lCo No.
1918_______ _ 0.00 0.211 0.211 H.oo 43IUll!. ______ _ ? :::::::: 0.33 ----.--- :::::::: :::::::: .33 .62 43.211 70.101918_______ _ 2 ________ .33 0.3·1 _. _____________ _ .07 .29 .00 103.80 431018_______ _ 3 ______ ._ .33 .07 •_______________ 

1.00 .211 1. 29 163.00 43JUI8 _______ _ 4 ___ ._.__ • no .07 l.aa .20 1.62 177. 30 43!D18_______ _ (, ______ ._ .00 .67 0.34 _______ _ 1.67 .211 1.00 231.30 43!D18_______ _ 6 _._.____ .00 1.00 .34 _______ _
1018 _______ _ 2 ________ .50 .50 ________________ 2.00 .211 2.20 340.20 43 

1.00 .211 1.211 100.00 43lUI8 _______ _ 3 _____.__ .50 1.00 ________________ 1.50 .211 1. 79 105.00 431018 _______ _ 4 _____ .__ 1.00 1.00 _______________ _ 
2.00 .211 2.211 199.00 431918. ______ _ o .00 .211 .20 81.20 431918 ________ :::::::: ----~ii:i•.----.-- -------- .. -----. 1 .33 .211 .62 137.00 43lUI8 _______ _ 2 •____••• .33 .•••::;4" :::::::: :::::::: .67 .211 .00 104.40 4311118 _______ _ ________ .33 .67 ......._ • ______ _
3 1.00 .211 1.211 173.40 43lU1S _______ _ ________ .00 • (}74 l.a3 .2\1 1. 02 105.40 43IUI8 _______ _ ________ • (1) .675 .34_ 1.07 1.00 203.10 431918_______ _ _______• .00 1.00 .34. __ ..___ _6 2.00 :~ 2.211 277. 30 431918_______ _ ________ .50 .50 •• ______ ." _____2 1.00 .2U 1.211 lJ8.10 431018 _______ _ ________ •W 1.00 _______________ _

3 1.50 .29 1.79 140.00 43lUI8 _______ _ ________ 1.00 1. 00 •• _____________ •4 2.00 .2'J 2.29 147.20 43 
10lU_______ _ 
lulU _______ _ o .00 .71 .71 19'2.00 44 
1019_______ _ 1 .10 .71 .87 208.00 44 -------- -------- ----:10- :::::::: :::::::: 

._______ .16 .17 ________________ 
10111 _______ _ ________ • 16 .3·1 _______________ _ 2 .:13 .71 1.04 205 00 44 

3 .50 .il 1.21 224.00 441010_______ _ ________ .16 .;).j .17 ________4 .Oi .71 1.38 283.00 4410lU_______ _ ________ .32 .3·1 .Ii ________
lU19 ________ 5 .83- .71 1.54 280.00 44 

o __ ••___ • .32 .3-1 .17 0.17 1.00 .71 1.71 300.00 44IUlU _______ _ ________ .25 .25 ___.. ____________
lU19 _______ _ 2 .50 .71 1.21 220.00 44 

________ .25 .25 .25 ___ • ___ _3 .75 .71 1.46 301l.oo 441Utu_______ _ ___ ...... ___ .25 .50 .25 ________4 1.00 .71 1.71 300.00 44 
1919_______ _ 
IU19 _______ _ o .00 .71 .71 258.00 44 
1919_______ _ 1 .W .71 .87 268. 00 44 

2 :::::::: '---:10- :W .3.1 .71 1.04 284.00 44IUIU _______ _ ________ .10 .343- .50 .71 1.21 207.00 44 
4 • [\i .71 1.38 345.00 44

IUW _______ _ .17 _______ _ ___ ••__ • .10 .34 
19IU_______ _ •__ .____ .32 .346 .17 .83 .71 1.54 400.00 441910_______ _ ._______ .32 , .34o .17 .17 1.00 .71 1.71 347.00 4419111_______ _ 

_~_ ... ___ 1)5 'J52 .50 .il 1.21 a09.00 44IUI9 _______ _ 
3 ._•.____ :25 .P: 2.0 .25 _______ _ .il 1.40 340.00 441919_______ _ .75 
4 _______ .. .25 I, .. 50 .25 ________ 1.00 .71 1.71 381.00 44 

lU~)(L 

IO'.!O_______ _ o ........---- .._.. - ..- ..- ..------- -------- .00 .41 .41 24.00 44

•• •••_. _____ .__ .17 ____ ••• _ • ______ _1 .17 .41 .58 72.00 3210'.!O _______ _ 

~ 

••••_._. _______ • .17 .10 •__ • ___ _2 .3:1 .41 .74 110.00 32 
19'.!O_______ _ 3 .3·1 .16 ____ ••_. .50 .41 .91 1DO.00 32
!O'.'Il_______ _ 

.17 .33 •______ •4 :::::::: .17 .67 .41 1.08 180.00 32 
11l20_______ _ 5 _•••• ___ .17 .33 .17 .16 •S:l .41 1.24 217.00 32 
1\120_______ _ o ___ ._... .3·1 .16 .:l·1 .16 1.00 .41 1.41 167.00 32 

lIJ'lO _______ _ 

.25 _______ _2 ...... _.. ___ .. 25 .50 .41 .91 04.00 32lU'.!O _______ _ ________ .253 .25 .75 .41 1.10 151. 00 32IIl20_______ _ ________ .25
1920 _______ _ 4 .25 .25 .25 1.00 .41 1.41 202.00 32 
IO'.!O _______ _ o .00 .41 .41 20.00 32 
IO'.!O. ______ _ 1 .17 .17 .41 .58 05.00 32 
1020 _______ _ 2 .17 .16 .33 .41 .74 100.00 32 
IO'_'Il _______ _ 3- .34 .10 .CO .41 .91 158.00 32 
1920_______ _ 4 :::::::: .17 .17 • 3:l .67 .41 1.08 175.00 32

.5 .. _.. ____ _ 0"1Il'.!O _______ _ .17 ."', .17 .10 .s.~ .41 1.24 185.00 32 
19~'11 _______ _ 6 .:J4 .10 .34 .16 1.00 .41 1.41 147.00 32 
lo~>o_______ _ .._----,.­2 .25 .25 .50 .41 .91 171.00 32 
10'20_______ _ 3 .25 .25 .25 .75 .41 1.10 167.00 32 
Ill2t _______ _ 4 .25 .25 .25 1.00 .41 1.41 158.00 :12 
IIl2L_______ o .00 .69 .09 120.00 33 

1 :::::::: .17 ••-----. :::::::: :::::::: ,17 .09 .86 160.00 3.1IIl21. ______ _ _. __ .___ .17 .10 •___ ._._ ••• _. __ _2 .33 .60 1.02 211.00 3310'21. ______ _ ••_____ • .17 .17 .10 ••• _____3- .50 .00 1.19 245.00 33 
1021 _______ _ 4 .07 .09 1.36 aol. 00 :13
1921. ______ _ ••_____ • .17 • 17 .33 •____• __ 

__. ____ • .17 .33 .:13 •_______6 .83 .69 1.52 340.00 33 
1\l~L ______ _ _______ • .17 .33 .50 •• _••__ _o 1.00 .69 1. 69 388.00 3319'21 ______ •• • ___ .___ .25 .25 • ______ ••___ ._••2 .,'AJ .69 1.19 298.00 33 
10'}1. ___•••• _._.___ • .25 .25 .25 ______ ._3 .75 .09 1.44 370.00 33 
lU21_ , __ ,,_, • ______ • .25 .25 .50 •••____ •4 1.00 .69 1.69 421.00 33
IIl21 ___ •••__ .17 • _____ • _ •___ ••• _ . ______ _1 .17 .61 .78 141,00 3319'21____• __ • 1 .17 -------- ... ------- .17 .01 .78 135.00 331921 ______ ._ .17 .33 .61 .04 170.00 3310'21. ______ _ " 

3 .17 :i~ -··-~i7- :::::::: .50 .61 1.11 214.00 33 

800 footnotes at end of tablo. 
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TABLE 32.-UsIJ 0/ waler on crOJlS, irrigation waler a1lpUcd, min/all, and crop 
yields at Brooks, southern Alberta, Canaclat""':'Continucd 

PO'rA'rOES-Continucd 

Total q!1l1l1tity of water Litera­
reeet "cd by erop Yield ture 

per cited 
InIga· Unill' acre (sec'rotnJy~ ¥~;~~~~I tion full p.llO) 

---..-.-~ 

lIe!fT-
Fut }'et! Fut Fet! Fut l'ut Fed Fret BUJhtl" enc~ No.1021- _______ 

4 0.17 0.10 0.34 0.07 O.GI 1.28 263.00 33Ilm _______ _ 
5 .17.33 .33 .83 .01 1. 44 26200 331921 _••____ _ 6 .17.33 .50 1.00 _01 1.61 227.00 33 

1021 •• __._._ 2 .25 .25 ~ :..0 .01 1.11 221. CO 33
IIm•.••__ •• 3 .25.25 --·-~25· ::=::::: .75 .61 1.36 25200 33 
1021 _•••••_. 4 .25.25.W ______ __ 1.00 .61 1.61 283.00 33o ________________ .______________________.III'.I'l_ •.••••• .00 . ii .77 100040 341 ________ ________ .17 ••______________1922...._••• .17 .77 .94 147. SO 342 ________ ________ • Ii .161922•••••••• .33 .77 1.10 205.80 34
Ilm....__ ._ 3 .17 .10 .17 .50 .. 77 1.27 297.70 3-! 
111'22_ ••••__. 4 .17 .16 .33 .66 .77 1.43 364.50 34 
1922 •••••••_ 5 .17 .10 .50 .83 .77 1.00 429.40 34 
1022. ___ •••• 6 .17.33.50 1.00 .77 1.7i 425.20 34 
111'2'1 • ••••_., .50 .. 77 L27 328. 10 34 
1022. _•• _•.• ~ :::::::: ---~:25- :~g :~g _______J .75 .77 1. 52 394.00 34 
II1'..!'l •••••••• 1.00 .77 1.7i 40il.20 341922_ ._,.__ _ .00 .77 .77 165.00 34 
111'22 •••••_.' .17 .77 .91 1711.90 34~ :::::::: ::::=~;: ----~~~- :::::~: ::::::::1 
IIl'..!'l •••__ ••• 2 _. __ .___ ________ • 17 .16 ________ I .3.1 .77 1.10 - 194.00 34 
1Il2'l........ 3 .17 .16 .J7 .50 .77 L27 258. 20 34 
1922_ ••••_.• 4 .17.W.33 .66 .77 1.43 259.10 :14
1022. __ ._.__ 5 .17.33.33 .83 I .77 1.00 297.00 34 
111'12• ••_.__ • o .17.33.50 1.00 .77 1. ii 295.80 34

2 _______________ • .25 .251022••.••.•. .77 1.27 175.00 34'~f1022. _•••_•• 3 .25.25.25 • In j .77 1.52 258.50 34 
111'22 •••••__ • 4 .25.25.50 1.77 34o _______..._____________________________ _ 1.00 I .77 igg: ro I11l23........ .00 .79 .79 81 ________ ________ . 17 __ •.. _________ __11l23. _ •••••• .17 .79 .90 181.50 81 ______________________•• .1711l23. __ • __ •• .17 i .79 .90 151.50 8 
1023......_. .79 1.13 208.00 82 ____ ...__ ________ • 17 .17 
l!I'13 ____ . __• 3 ________ ________ . 17 . 16 0.17 .79 1.2<J 210.80 84 ________ ________ .33 .1711l23........ .17 .67 .79 1.46 441.10 8
5 ____ .___ ________ .34 .3-119"..3_ ..__••. .17 .85 .70 1.&1 470.40 8~I2 ________ ________ .25 .25 
1023 •••____ • 2 _______ • ________ .25 .25
111'13_._.__._ .[,0 .79 1.29 258.40 8 

.W .79 1.29 227.10 8 
11l23 •• __ •••• 3 ________ ________ .25 .25 .25 .75 I .79 1.54 231.00 8
19"..3. _____.. o _______. ______________________________ .• 

.70 .79 1,1. 90 8 
111'13 ' •• ___ • .70 .90 192.10 8111'13. _____ __ i :::::::: :::::::: ____ ~~~_ ·-·-~i7· :::::::=i :W!.17 .79 .96 108. 70 8 

.34 I 
1923 ________ 2 --______ -.------- .17 .17 ________ 1 .79 1.la 25.1.50 8
1923. ____ • __ 3 _______• ________ . 17 .16 .17 .79 1.29 a57. GO 8

4 ________________ .33 .17 . 17111'13_ .. __ ._. :~l .79 1,')0 a72.10 8
11l'l'J______ •• 5 ______._________ .3-1 .34 .17 .&5 I .79 1.&1 366.40 8 
111'23 _. __ ."_ ._oJ .79 1.64 197.50 8

1 ________ ________ ________ .25 
111'13 _______ _ 2 ________ ________ .25 .25 • [.lJ .79 1.29 183.30 8 
11l'.!:1 ...__ ••• .25 .75 .70 1.54 337.30 83 _______________ • .25 .25 ?"I 

-~~-.:......--.-----

SUG"\U BEE1.'S 
---.,---,---,---,-- l-·~---··----;-----;--.--.----.---

1920. _____ __ ______ .L._____ _______ . 0.3:1 0.41 O. 74 Tf.~t0.33 32 
1920_ • ____ __ 0.3-1 I _______ ________ .67 .41 1.0$ 8.90 322 .331920______ __ 323 .33 .3:1 I 0.34 1.00.41 1.41 12.W1920_______ • 4 .33 .:):1 .67 La:) .41 1.74 15.70 ~'2
1920..____ __ 5 .33 .:J:l .67 0.34 1.07 .41 2.08 10.00 32 

WHEAT 

Bushels
1918________ 0.20 1.000 -------- -------- -------- -------- "".---_ ..... 0.00 0.20 !3 
1918. _______ 1 0.33 .33 .20 .5:1 13.80 43-------- ... _--._- -------- -------­1918________ 2 _.. _----- .3:1 0.34 ---- ..--- -------- .67 .26 .0:1 21. JO 43
1918________ 3 ..._----- .33 .67 -------- -------- I.CO .26 1.26 34.80 43 
1918 ____ •___ 4 .66 .07 1.3.1 .20 1. 59 ; 2.1. 50 43
1918 ________ -- ..----- -------~ -------­

5 .00 .07 0.34 1.07 .26 1. 93 :lfi.IiO 4:1
1918..______ .00 1.00 .34 2.00 .20 2.26 39.30 43
1918 ________ 0 -------- -------­

2 .W .50 1.00 .20 1.26 30.10 43
1918 ________ 3 .50 1.00 1.50 .20 1. i6 40.70 43 
1918 ..._____ 1.00 1.00 2.00 .26 2.26 27.30 434 -------- -------- -------­1918_______• .3-1 .67 .24 .91 31.30 432 ------ .. ~ .33 -------- --------

See footnotes nt end 01 table. 
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TABLE 32.-Use of water OIL crops, irrigation water applied, rainfall, and crop 
yields at Brooks, southern Alberta, Canada '-Continued 

WIIEAT-C'ontinued 

Monthly I1llpliclltion or wnter Total <I!lllntityofwllter Lltera-Nllm­ receIved by crop Yield turn 
Y~lIr tx'r of I---.----r----,-----.- ­

Irrl~ll­	 per cited 
lions '11111" Juno July \ug Sept, frrign• nain· Totlll IIcre (see 

• J ". !Ion fall p. 110)I 
Rtla­

Rrel Ftcl Rut F <,t Feel Fet! Ful Ful B".h<1. enet No3 __...___ 0.33 0.67 ___________"_"1018 .... " I 1.00 0.26 1.26 38.00 43 
1018 1.33 .26 1. 59 , 30.70 43 
J91R i ~ :::::::: :gg :g~ ---0:34' :::::::: 1.67 1.93 43.26 '36.00
lUIS. Q _....._. .6f.1 1.00 .34 ______ __ 2.00 .26 2.26 49.40 43
11/ll; .. 2 ... _. ___ .. _ 'J.OO ____ ......... ________ ... _... _____
.1 	 1.00 .24 1.24 3'3.70 43
11118 a .00 I. 00 1______ __ 1.50 .26 1.76 38.50 431. 00 I. 00 ________10lH .. 2.00 .26 2.26 30.40 43
191\1 o .00 .34 .34 5.00 44
mID I ----:ii:j. ::::=:::1:::::::: .33 .69 44.36 20.80
]010 2 ...----- .:13 .34 -------- .67 .49 1.16 30.80 44
11110 a •.••____ .6{\ .34 ______.. 1.00 .49 1.49 47.50 44
lllill .. .4~ 1.82 50.30 441.331' 	

44JUIU t ---6::i5' :~ 1: gy :::::::: 1.67 .49 2.16 51.20 
IOID o .33 . 07 1. 00 ______.. .49 2.49 42. ao 44

2 ___ ,,_,_ .50 . T.() j________1919 	 1 ~~l .49 1.49 42. 70 443 ._______ 1.00 .50 _____• __19 III l.50t .49 1.00 38.70 44 
1910. 6-----..- I. 00 1.00 1-------- 2.00, .49 2.49 40.70 44
IGI\) .00 ' .34 .34 4.80 44 
lUlU .... I :::::::: ----::i:i·'-------- -------- -..----­ .3:1 i .43 .76 21. 10 44
]910 2 .. ___ .. ___ •3:1 ..---~3.r ==:::::: ==:====: .67 ' .43 1.10 36.60 44a ________ .66 .3-1 ___________ •__ __1919 1.00 .43 1.4:t 43.00 44
1919 1.33 .43 1. 76 45.80 44 
1U19. ~ ----:3.3· :~; I: g; :::::::: :::::::: 1. 67 .43 2.10 42. 30 44
1919 _..... 6 .3,1 .1i7 1.00 ______________ __ 2.00 .43 2. 43 43.40 44
J91O._ .. 2 ________ .50 .50 ______________ •• 1.00 .43 1.43 44.00 44
1910. 3 •• ____•• 1. 00 .50 ______ __ 1.00 .43 1.!13 45.80 44
191q .. 2.00 .43 2.43 36.00 44 
J!1l'J. • . ?:::::::: ---~~~. --.~:~-!:::::::: -------- .00 .38 .38 4.10 44 
1fI1I1 ...... . 	 .33 .38 .71 17.10 44
1910._ .... .. 2 •____ .__ .3:1 ----:34-:::::::: -------­ .67 .43 1.10 29.80 44 
1!1I9 ...... .. 1.00 .43 1.43 37.50 44 
1019 ... . 1.76~ ::::.:;:3-: :g:; :~* I:::::::: -------- 1.33 .43 41. 80 44
lOW ... .. [, '" • 3:1 1.01 '_________• ____•• 1.67 .43 2.10 45.80 44 
1919_ " .. . n .33 .07 1. 00 1' ________ -------- 2.00 .43 2. 43 44.10 442 ._______ • flO • 00 ______ __1010 ....... . 
 1.00 .43 1.43 34.00 443 __ ._____ J. 00 .00 ______ __IllIO ..... " • 1.00 .43 1.93 48.ao 44 
1019 •. "... .. 2.00 .43 2.43 44.30 44 
1919 ..... . .00 .26 .26 4.80 44 
1019 ...... . .33 .26 .59 17.50 44 
lOW ..... " .67 .36 1.03 21.40 44

iI:~~~~~~~ ---~~~- :::~~~t~~~~~~ -------. 
1019 ....... . :1 .... _____ .66 .3-1 '______ __ 
 1.00 .43 1.43 39.70 44-I _________ .6{\ .67 _______________ __1010........ 
 1.33 .43 1.76 42.00 44 
1010....... . 5 I .33 I .33 1.01 '______________ __ 
 1.67 .43 2.10 53.00 44
1010.....__ _ 6 I .33 .67 1.00 '________ 2.00 .43 2. 43 52.70 441919 .. ____ __ 2 :_______ )1 .00. .00 -------- 1.00 .43 1. 43 42. 20 44IOIll ___ " ___ 3 ________ 1.00 .00 i______ __ 1.00 .43 1.93 46.70 441919..______ , 2.00 .43 2. 43 51. 20 44 
IOIU .. '''''' .00 .34 .34 6.80 44 
1019...... _-' .33 .38 .il 21.20 44?1::::::=: ---~~~. :::~=~:l::====:: 
19111 ...... __; .67 .43 1.10 33.20 4432 -------- .6{\ 1--------______1910 •• ____ ••- ________ .33 .3-1.3-1 __ 1.00 .43 1.43 35.00 44 
1010'---"--1 1.33 .43 1.76 40.80 44 
1019........ ~ ----:3.'i- :~ 1: ~ I:::::::: 1.67 .43 2.10 44.10 44
1910. __ ••• __ , o .3,1 .67 I.oo!______ __ 2.00 .43 2.43 47.00 441!1I9..._____' 2 ________ .liQ .50 ______ __
1910_______ _ 	 1.00 .43 1.43 44.10 44 

1.00 .43 1.93 44.10 441919_. ______; ! :::::::: t ~ 1: ~ I:::::::: 2.00 .43 2.43 34.00 44 
1920.. __ ....1 o .00 .41 .41 10.00 32
1920. __ •••••1 1 :::::::: ----:3.1- -----:-- ::::---- -::::-:- .33 .41 .74 30.00 321920.... ____ ' 2 ..... __ • .33 ----:34- ____:::: :____:_: .67 .41 1.08 41.00 32 
1020 ••••••• .1 3 ____.___ .33 .67 1.00 .41 1.41 47.60 32 
1920. ___ •• __,' .\ ________ .33 .67 ----:33- :::::::: 1.33 .41 1.74 00.00 32
1920••• ____• 5 ________ .6{\ .67 .34 ______ __ 1.67 .41 2.08 51. 00 321920...____ _ 6 • __ .____ .6{\ .67 .67 ________ 2.00 .41 2.41 48.30 321920•• ____ __ 2 ________ .00 _00 ______________ __ 1.00 .41 1.41 41.80 321920._ ...___ 3 ________ .00 1.00 ______________ __ 1.00 .41 1. III 44.70 321920... ____ _ 4 ________ .00 1.00 .00 ______ __ 2.00 	 .41 2.41 43.60 32 

.00 .41 .41 15.00 32
1920 ____ • __ _ 
1020 _____ •__ ~ :::::::: ----:33- ::--:::: :::-:::: :::::::: .33 .41 .74 25.00 321920 ______._ 2 ________ .33 --.34 ___: ___________ _ .67 .41 1.08 35.70 323 ______.. .3,1 .67 ________________1920•••_... ­ 1.00 .41 1.41 40.00 324 ________ .3,1 1.00 ____________..__ 
1920 ..____ __ 
1920._....__ 1.33 .41 1.74 44. 30 32

5 ________ .66 .67 .34 .. ____ __ 1.67 .41 2.08 47.40 321920•• ___ •__ 6 ________ .6{\ 1. 00 .34 _______ _ 2.00 .41 2. 41 46.00 32
2 _____ .. __ .50 . QQ .. _...... _.. __ ___.... ~__1920........ 1,00 .41 1. 41 31.00 32 

!lee (ootnotes at end or ta1;Jle, 
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TABLE 32.~U8e of water on crops, 'irrigation water applied, rainfall, and crop 
yields at Brooks, southern Alberta, Canada L-Continued 

WllEAT-Continned 

Total Qunntit.y oC wnterNum· Monthly nppllrotion oC water 	 Litera·received by crop Yield tureboroCYenr Irrlgn· 	 per cited 
Irrfgn· Uain· (seelions May Juno July Aug. Sept. Total acro 
lion Call p.llO) 

ReIer·
Feel Fut Fal Fut Feet Feet Feet Feel BU3he18 enaNo__ w _____1920 •••••••• 3 0.50 1.00 -------- ---_oO.,..- ].50 0.41 1.91 42.70 32

1920........ 4 .50 1. [,0 2.00 .41 2. ·11 42.50 32

1920........ 0 .00 .41 .41 12.00 

...------- 23.60 32 
-----..-.. ----:33· -------- -------- ---.-----	 32 

1920....---- 1 	 .33 .41 .74
1920......__ 	 ----:34' -------- -------­2 ....... -----	 .ll.1 -------- -------- .67 .41 1.08 32.20 32

1U20. a -------- .33 .07 1.00 .41 1. 41 3D. SO 3'J1020. __ ... __ 4 .33 1.00 .. ...._----- --------
IIl21)" ___ • __ -------. 	 ------ ... - 1.33 .41 1.7-t 43.60 32

5 ...._....-- .. 	 • lUI .67 0::i4" 1.67 • ·11 2.08 :17.SO 3210'20 ....____ II 	 -------­
1020 •• ____ •• -----..-- .60 1.00 .3·\ -------- 2.00 .41 2.0\1 30.00 32

2 --------	 J)() • f)() -------- 1.00 .41 1.41 20.50 32---~---~1920 ........ 3 
 -------- .. 50 1.00 1.1iO .·\1 1.91 :16.40 32----~-~- ~-------1920 ....... 4 
 ----- .. -.. .50 1.f>0 -------- -------~ 
2.00 ..11 2.41 30. SO 321020_ ....._.

1920. ___ ..__ 0 -- ._---- ---_..... -- -----"'-- -------- .00 .41 .41 9. 40 3'2
1 	 .:~I .33 .41 .74 19.30 321920 __ •••___ -----.. - .. ·--·:54" ------ ..--------­2 --------	 .:13 -- ..----- .. _-- .. _-- .07 .41 1.08 20.00 321020._••_... 3 .33 .67 1.00 .41 1.41--------	 30.30 321020.....__ • 	 -------- -------­4 .33 1.00 1. :13 .41 1.74--------	 32.30 32

1!12(l. _...... 	 ---·~3r -------­5 ----_ ....-	 .ur. .67 1.67 .41 2.08 3:1. SO 321920 ....._.. 6 	 -------­.. -.... -.. -- .m 1.00 .3·' .. 2.00 .41 2.41 30.30 32----~--lU2l)._ ....._ 2 .. --_ .. _--	 .1iO .1iO 1.00 .41 1. 'i1 23.20 32.. ------- -------­19211 ........ ,(I ----_ .. _- .50 1.00 I.IiO .41 1.91 30.10 32
100JO ......_. 4 • [,0 -------- --------I.fJO 2.00 ,.\1 2.41 24.70 32-------- --.. ----- -------­1920...._.__ 0 -..__ .. _-­-------- -------- -------- .00 .44 .4·j 6.00 321920. __ ..._. 1 	 .:13 .33 .44 .77 26.40 321920....____ -------- .. ------- -------­2 --------	 .:~1 .34 .67 .44 1.11 33.20 321920... ____• 	 -------- -------­3 -----_... -	 .60 .34 1.00 .44 1.44 39.20 321020... _. ___ 	 -------- ------""<­4 -- .. -----	 .flO .67 -------- -------- 1.33 .44 1.77 42.70 32
1920 ........ 
 5 1.00 .67 1. 67 .44 2.111920_____ ._. ---,..---- -------- --------	 50.30 32 

6 1.00 1.00 2.00 .44 2.441921 __ • __ • __ -------- ------ .. ---------	 40.30 32 
0 	 .42 .42 

--~----1921. ______. -------- -------- -------- .. .00 .00 33 
1 --------	 .33 .33 .42 .75 12. 30 331021 ... _____ 	 ·--·:34- -------- -------­2 --------	 .33 .67 .42 1.09 21.20 331921. ... ____ 	 -------- -------­

1021 ________ 3 -------- .33 .67 1.00 .42 1.42 29.60 33 
4 .67 ·--·~33· -------- ].33 ].75 3------ .. - .33 	 .42 33.30 31021. ____... 	 -------­5 --.. -----	 .67 .67 .33 1.67 .42 2.09 31i.00 331021. ....__ • 	 -------­6 --------	 .67 1.00 .33 2.00 .42 2.42 35.00 331021. .....__ 	 -------­2 	 .50 .50 1.00 .42 1. 42 20.10 331921. __ • ___ . 3 	 .50 1.00 1.50 .42 1. 92 42.50 33 

.50 1.00 .50 2.00 .42 2.42 38.50 33
1921.. __ • ___ .\ --------- -----_ .. -------.. ­
1921 •• ___ ._. -- ... -----	 -------­0 -------- -------- -------- -------- ----- .. _- .00 .42 .42 .00 331021..___ ••__ .33 	 .33 .42 .75 33]021. _______ 

] --------	 23.80----:34' -------- -------­2 --------	 .33 .67 .42 1.09 18.10 331921. ....__ • 	 -------- -------­
1021 •• ______ 3 -------- .3:1 .67 -------., -------- 1.00 .42 ].42 25.60 33 

4 	 .33 1.00 1.33 1.75 31921. ___.._. 5 
--------	 -------- .42 32.40 3 

.67 1.67 2.00 3319'1l.. ______ -------- .67 .33 -------- .42 38.40 
6 	 .67 1.00 .33 2.00 .42 2.42 38. 70 331921._. _____ --------	 -------­
2 	 .50 .50 -- .. _---- 1.00 .42 1.42 20.40 331921. ....___ --------	 -------­
3 	 .50 1.00 1.50 .42 1. 92 30.40 331921. __ • __ .. -------- -------- -------­
4 	 .50 1.50 2.00 .42 2.42 30.00 331921. .. ____ • -------- -------- -------­

1921..______ 0 ------- _.. _----- -------- --_ .. _--- -------- .00 .42 .42 .00 33 
1 	 .:1:1 .33 .42 .75 3.38 3311l?1....___ • 2 --------	 .33 .34 .67 .42 1.09 13.40 33

]921.. __.... 	 -------- -------­
1921. _______ 3 -------- .33 .67 -------- -------- 1.00 .42 1:42 23.82 33 
1921. _______ 4 -----_.... .67 .66 -------- ------_.. 1.33 .42 1.75 20.00 33 

5 ----_ .. _-	 .67 .67 .33 ...... ----- 1.67 .42 2.00 34.00 331021. _____._ 
6 ------ ..- 1.00 .67 .33 .... _----- 2.00 .42 2.42 33.60 331921... __ • __ 2 -- .. -----	 .50 .50 1.00 .42 1.42 20.20 331921. ...___ • 	 -------- .....----­
3 ------ ... -	 .50 1.00 ..-_.. _-- 1.50 .42 1.92 34.00 :l31021 ..._____ 	 -------- ­
4 -------- ].00 1.00 -------- --_ .. _--- 2.00 .42 2.42 31.50 331922._ .._._. 

1922..._____ 0 ... _----- ------- - -------- _.. _------------- .00 .55 .55 30.60 34 
1 	 .33 .33 .55 .88 44.80 34192'2....____ -------- -------- -------- -------­2 --------	 .33 .34 -------- -------- .67 .57 1.24 56.80 34I!l2'J. ______ • 3 ----_ .. _-	 .67 .33 ].00 .57 1.57 62.30 341922..______ 	 -------- -------­4 -..------	 .67 .33 .,.33 -------- 1.33 .57 1.00 65.60 341922.._____• 5 	 .67 .67 .33 I. 67 .57 2.24 113.50-------- --------	 34Im_ .. __... 6 1.00 .67 .33 2.00 .57 2.57 62.30Im... _____ -------- --------	 34 
2 	 .50 .60 - -------- 1.00 1.57 34-------- ------- .57 40.00

1922......_. 3 -------- 1.09 .50 1.50 .57 2.07 34Im....._._ 	 ---------------- 56.50 
4 .. _------ 1.00 .50 .50 2.00 .57 2 57 61 20 34Im__ ....__ 	 -------­
0 	 .00 .55 .55 7.45 341922_____ .._ -------- -.. ----~ --------- ------- - -------­
1 --------	 .33 -------- ----------_ .. _--- .33 .57 .00 42.50 341m__ ...... 2 	 .33 .34 .67 .57 1.24 58.60 341922..._._.. 3 	 .66 .34 1.00 .57 1.57 55.70 341922_. ______ -------­
4 .33 ---·~34·C:::::i 1.34 .57 65.10 a.-------- .67 	 1. 91 

See Cootnotes at end oC table. 
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TABLE 32.-Usc of water on crolls, irrigation water applied, rainfall, and crop 
yields at Brooks, southern Alberta, Canada I-Continued 

wnEAT-Continucd 

Total quantity of water
Num· Monthly application of water 	 Litera·

received by crop Yield tureber pfYear 	 per citedirrlgl\- Irriga· Rain· ncre (scetions May June July Aug. Sept. TotnItion fnIl p.110) 

Refer· 
Feet Ful ~'eel FecI .Fecl Feet FecI }'eel BU8hel8 Cllce Ito. 

1922•••••••. 6 0.67 0.67 o.a.'! -------- 1.67 0.57 2. Z! 34.-------	 47.40 
1922........ 6 -------- 1.00 .67 .3:\ 200 .57 2.57 55.50 34
1922... ____• 2 .50 .50 1.00 .57 1.57 51.00 34
1922•.• __... 3 -------- 1.00 .50 1.50 .oi 2.07 45.00 34 

-- ..----- -------- -------­
----~50- -------­

11m........ 4 1.00 -------- 2.00 .57 2.57 34 

1922.__ ..... 0 -------- -------- ........J .55 .55 a.90 


-------- .50 	 42.·10 
"---oo---	 .00 34 

19'.12........ I .3:l .3a .55 .88 19.70 34 

19'22........ 2 .3:l .34 .67 ..55 1.22 39.40 34
=======:11922........ a .. - .. _--- ... 	 .67 .3:l ------ .. - -------- 1.00 .55 i. 55 47.00 34 

.67 -------- 10.00HI2'2........ 4 -------- .3.3 . ;~1 1.33 .55 1.88 34 
192'2........ [, ------_.. .67 .67 .a3 -------- 1. 67 .55 2.22 5G.50 34
1922... __ ... 6 ---oo---- .67 1.00 .aa 2.00 .55 2.55 55. [,0 34 
1922._...... 2 - .. - ... ---- .[)O • flO -------- -------- 1.00 .57 1. 57 ·16.70 34 

• fA)11m........ 3 -------- 1.00 -""------ -------- 1. f>O .57 2.07 ·18.00 34 

1922........ 4 1.00 .50 • [A) -------- .57 2.57 51. flO
--------	 2.00 34 
192'2........ [, -- ... _----	 .67 .07 .33 -------- 1.67 .55 2.22 55.00 34 

1922........ 0 ..... - .. _--- -------- -------- -------- .00 .55 .65 28.30 34
1922... ____• 1 -------- .33 -------- -------- -------- .33 .55 .88 28.80 34 
1922........ 2 
 -------- .33 .M -------- -------- .07 .57 1.2·1 37.30 34 
1922........ a --------	 .07 .33 -------- -------- 1.00 .57 1.57 38.40 34

1922... _.... 4 -------- .ti7 .67 -------- -------- 1.M .57 1.91 38.90 34
1922•• __ .... 5 .. ------- .67 .07 33 -------- 1.07 .57 2 24 42.50 34 
1922........ 0 -------- 1 00 .07 33 ---_ ... --- 2.00 .57 2.57 30.00 34 

192'J........ 2 ------ .. - .50 .50 -------- -------- 1.00 .57 1.57 38.80 34 

1922........ 3 1.00 -------- -------- .57 36. 00 34
-------- .50 1.50 2.07 
1922........ 4 ... ------- 1.00 1.00 -------- ------ .. - 2.00 .57 2.57 43.50 34 

1923........ 0 -------- -------- -------- -------- .00 .72 .72 11. 95 8 

1923........ 1 	 .33 .3:l .72 1.05 g
--------	 -------- 16.86
1m........ 2 --------	 .33 .3. -------- .07 .72 1.39 28.95 8

1923 ••• _.... 2 0.33 	 .34 -------- -------- .67 .72 1.39 38.60 8 
1923........ 3 .67 1.00 .72 1. 72 8
.3:l -------- --------	 40.10 
1923........ 3 .33 	 .M .33 -------- -------- 1.00 .78 1.78 45.99' 8 

1923........ 4 .3:! 	 .M .33 .33 -------- 1.3:l .78 2.11 51.10 8

1923.__ • __ .. 2 -------- .33 .50 ---- .. - ..- -------- .83 .78 1.61 38.35 8
1923. __..... 2 .50 -""'------ .50 -------- -------- 1.00 .78 1.78 56.50 81923__ •____• 3 .50 - .. ------ 1.00 -------- -------- 1.50 .78 2.28 67.50 81923_____... 0 -_ .. ----- -------- ------ .. - -------- .00 .72 .72 22.70 8
1923._••___• 1.111 -------- 3:l -------- ------ .. - -------- .33 .78 41.30 819'23__....__ 2 -------- .33 .34 .. ----- .. - -------- .07 .78 1.45 50.33 8 
1923........ 	 .07 1.45
2 -------- ------ ..- -------- -------- .67 .78 50.70 8
1923_...____ 	 .67 1.783 -------- .3:l -------- 1.00 .78 51.34 8 
1923. ______• 4 -------- -------- .33 -------- 1.3:l .78 47.70 81023. __..... 1.00 2.11 

4 -------- -------- .33 -------- 1.3:l .78 47.30 81.00 	 2.11
1923. ___.... 2 -------- .50 .50 1.00 .78 1.78 44.15 8-------- ------ ..­
1923__.. __.. 2 -_ ..... _---	 .50 .50 -------- -------- 1.00 .78 1.78 45.34 8 
1923__...... 3 --------	 .50 1.00 ------ .. - ------ .. - 1.50 .78 2.28 45.30 819ZL _______ 0 -------- -------- -------- -------- -------- .00 .72 .72 1".00 8
19'2.1. __ • __ •• I .3:l 	 .33 1.05 19.25-------- -------- ... ------ -------- .72 	 8 
1\J'23........ I 	 .3:l 1.05
-------- -------- -------- -------- 3:l .72 17.60 8 
1923........ 2 .~fj .3:l -------- -------- -------- .58 .72 1.30 25.70 8 

1923........ 3 .25 .:.13 .3:l -------- .91 .72 1.63 36.3:l 8

1923__ ...... 3 .25 .33 .33 .91 .72 1.63 35.18-------- --------	 8 
1923........ 4 .2.1 .3:l .34 .33 -------- 1.2.1 .72 1.97 32.64 8 

1923........ 2 .50 .50 -------- ---~----

1.00 .72 1.72 , 19.54 8
1923________ 2 .50 .50 ---_._-- -------- -------- 1.00 · i2 1.72 I 28.10 8 
1923........ 3 .50 	 .50 .50 -------- ------.- 1.50 .72 2.22 31.00 8 

1923........ 0 -------- -------- -------- -------- -------- .00 .72 .72 9.92 8

1923__. __... 1 .3:l 	 .3:l .72 1.05 32. 60-------- -------- -------- --------	 8
1923••___... 2 .3:l .34 .67 .78 1.45 37.80-------- -------- --------	 8 
1923._._.... 2 -------- .3:l .M -------- -------- .67 · is 1.45 41.60 8 
1923__...... 3 -------- .3:l .67 -------- 1.00 .78 1.78 40.20 8 
19'>..3__...... 3 -------- .67 -------- .3:l -------- 1.00 .78 1.78 50.15 8 
1923........ 3 -------- .67 -------- .3:l -------- 1.00 .78 1.78 46. 00 8 
1923........ 5 -------- .67 .67 .3:l -------- 1.07 .78 2.45 47.70 8
1923__...... 2 -------- .50 .50 -------- -------- 1.00 · i2 1. 72 47.70 8 
1923_....... 2 .50 .50 1.00 .78 1.78 40.80 8 
1&23.....__. 3 	 .50 1.00 1.50 .78 2.28 49.70 8 

I The Reclamation Service, Department of the Interior, of Canada, has conducted these experiments at 
the statipn near Brooks since 1917. The plots have usunIly contained less than 0.25 acre; a few have been 
larger, and a low as small as 0.005 acre. The soil is a fine sandy loam, very uniform, underlaid by very 
fine sand and silt and with light gravel at 12 tp 14 fcct in depth. Prior to 1918 the precipitation figures are 
lor tbe peripd Apr. I to Sept. 30, inclusive. For 1918 and foilpwing years, unless otherwise nptcd, figures 
are frPm Apr. 1 to harvest. 

I Spwn in hills. • Sown In drills. & Shattered by wind. 
I Sown In rows. I Estimated. I Plot very patchy due to burn outs. 
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TABLE 33.·-Usc of water on crop's, irrigation water applied, rainfall, and crop 
yields at Coaldale, southern Alberta, Canada 1 

ALFALFA 

t Total quantity ofwllterMont~ly Ilpplication o( waterNum· recei vcd by cropArea ber of Yield perYellr irrl· irriga' Ilcregated tions Irrigll' Rain·~fny Juno July Aug. Sopt. Totaltion fnll 

Acres .Feet Fect Feet Feet Fect Feet Fut Fut Tom 
1913•••• as. 00 2 -------- 0.93 0.77 1.70 0.98 2.68 ' ~.41 
1913.... 30.00 3 • Hoi .71 '''o~iiii' -------- 1.71 .98 2.69 '4.70
19140. __ 30.00 3 '''O~4ii' -------- .51 .40 1.39 .57 1.00 '4.21 
191-1.... :14.00 2 .78 -------- •U2 -------- -------- 1.70 .57 2.27 4.67
1914.. __ 13.ao 2 .96 .85 1.81 • 57-------- -------- "'------- 2.38 
19IL... flO. 00 2 ----.. --- -------- 1.27 1.:14 -------- 2.61 .57 3.18 
191"- __ • 2 .98 1.61 ~:lW.OO (.-------- -------- .68 -------- .57 2.18 
19U.... flO. 00 ., 2 -------- -------- 1.15 .76 -------- 1.91 .57 2.48 
1914.... flO. 00 -------- -------- .98 1.15 -------- 2.13 .57 2. 70 ~:)
1915.... 30.00 1 .. ------- -------- .45 .45 1.32 1.77 '3.96-------- ·~·i~ii3-1915.... 34.00 I -------- -------- -------- 1.03 1.32 2.35 4.84 
1915.... m.oo 1 .20 -------- -------- -------- -------- .20 1.32 1.52 2.04 
1915.... 8. flO 1 .35 -------- -------- -------- -------- .35 1. 32 1.67 3.21 
1915.... 35.10 1 .59 .59 1.32-------- -------- -------- 1. 91 2.60-------~1915. __ • 7.30 2 .48 .23 .71-------- -------- ----_ ....- 1.32 2.03 3.14 
1915.... flO. 00 2 .46 -------- -------- .38 --_ .. _--- .84 1.32 2.16 1.91 
1915.... 19.70 3 .52 .119 -------- .69 -------- 2.20 1.32 3.52 1.64 
1915.... ·13.20 1 . 39 .39 1.32 1.71 3.119 
3916.... 30.00 2 ""~8i' 1.02 1.83 1.56 3.39 • 2. 911916•••• :14.00 0 ------_ .. -------- -------- -------- -------- .00 1.56 1.56 3.18 
1916•••• flO. 00 0 _..... - .00 1.56 1.56 
1916.... flO. 00 0 .00 1.56 

------.-- -------- -------- -------- -- ..... 2. 69 
-------- --,.----- -------- -------- -------- 1.56 2.60 

1916.... m.oo 0 -------- -------- -------- -------- ........I .00 1.56 1.56 2.46 

1916 __.. 50.00 0 -- .._---- .00 1.56 1.56 1.51 
1916.... 19.70 0 -------- -------- -------- -------- .00 1.56 1.56 2.48 
1916.... 43.20 1 -------- -------- .76 ---- ... --- .76 1.56 2. 32 3.19 
1917. ... 42.00 1 -------- -------- .79 -------- .79 .70 i.49 72.46 
1917.... 14.00 1 -------- -------- 1.68 -------- -------- 1.68 .70 2.38 2.65 
lUI7.... m.oo 1 1.79 1.79 .66 2.45-------- -------- -------- 2.24 
1917.... 50.00 2 -------- .68 .40 -------- 1.03 .66 1.69 4.13 
1917.... 50.00 1 -------- -------- 1.03 -------- -------- 1.03 .60 1.69 2.38 
1918.... 30.00 2 .97 -------- 1.08 ....~iiii· -------- 2.05 .31 2.36 '2.73 
1918.... 42.00 2 1.07 -------- 1 75 .30 2. 05 2.03 ....:67·1918.... I·\. 00 3 .48 -------- .74 '·0----_- 1.89 .27 2.16 3.26 

"q -------- -------­1918.... 19. 70 2 .1_ -------- .68 1.35 .30 1.65 3.99 
1918.... flO. 00 2 .sa .69 1.22 .33 1.55 2.10 
1918.... flO. 00 2 -------- 1.16 '''1~12' 2.28 .33 2. 61 3.46 
1918.... 35.00 2 -------- .il l.f>O -------- -------- 2.31 .33 2.64 4.32 

-------- ---- .. --­1918.... 50.00 2 1.68 1.18 2.81 .34 3.15 4.3"1 
1918.... 32.73 2 .99 -------- ....~ii3· '''1~o7' -------- 2.06 .30 2.36 3.31 
1919.... 30.00 2 .85 -------- -------- -------- 1. 78 .64 2.42 94.11 
1919.... 42. 00 2 .69 .n -------- -------- 1.46 .46 1.92 4. 05 
1919.... 22. 50 2 -------- "":77' .60 ---_.o_-- 1.46 .46 1.92 5.17 
19lU.... 14.00 2 ..'>1 -------- .62 ---_ ...._- ----_ .. _- 1.16 .':i6 1.62 4- 24 
1919.... 19.70 2 . 64 -------- 1.22 -------- --_ .._--- 1.86 .46 2.32 4 . 92 
1919.... flO. 00 2 .74 .83 -------- -------- 1.57 .46 2.03 4.37

----~ii9·1919._.. flO. 00 2 .76 -------- -------- 1.65 .46 2.11 4. 86 
1919.... 35.119 2 '--i~3:i' -------- 1.16 -------- -------- 2.48 .46 2.94 3. 99 
11ll9. _.. m.O() 2 .91 -------- 1.15 -------- -------- 2.06 . 43 2.49 3 . 83 
1019.... 32.73 2 1.20 .54 ---....--- 1.74 .46 2.20 4.82·..·~92·1919.... 11.00 2 - ... ------ .48 -------- -------- 1.40 .46 1.86 2.49 
1919__.. 16. 40 2 .52 .. _------ .73 --- .. _--- 1.25 .46 1.71 2.71
1920 ___ • 30.00 3 -------- -------- .36 .48 -------- .84 .81 1.65 102.461920____ 42.IJO 2 -------- .55 -------- .52 -------- 1.07 .79 1.86 4.39 
1920 __ •• 23.50 2 -------- .34 -------- 1.02 -------- 1.86 .81 2. 67 4. 661920 ___ • 14.00 2 .87 .39 1.26 .81 2.07-------- -------- -------- 4. 00
1920. ___ 19.70 2 -------- .64 -------- .57 -------- 1.21 .83 2.04 2. 92 
1920.... 50.00 2 -------- .71 1.38 2.19 42.67 -------- -------- .81 3. 
199.0__.. 50.00 2 .45 -------- 1.15 .83 1.98 4.-------- -------- .70 55 
19".:0.... 35.09 2 -------- .59 1.62 -------- 2. 21 .83 3.04 4. 96 
1920.... flO. 00 2 -------- .32 -------- 1.32 -------- 1.64 .81 2. 45 3.73 
1920.... 32.73 2 1. 01 .72 1.73 .81 2.54 5. 07 
1920.._. 11.00 1 -------- -------- .64 --- ..---- .6i .81 1.45 2. W 
1920.. __ --"~2ii'16.40 2 .42 .71 .79 1.50 2. 79-------- -------- ------- .. 
1921.... 30.O'J 1 -------- .97 ....~79· ------ ..- --- ... ---- .W .44 1.41 112.13 
1921.... 42.00 2 -------- .65 -------- -------- 1.44 • 45 1. 89 3 • 94 
1921..__ 22.50 2 -------- .80 .94 -------- 1.74 . 45 2.19 4 • 22 
1921..__ 14.00 2 -------- .51 -------- .95 -------- 1.46 .45 1. 91 4- 00 
1921. __ • 111.70 2 -------- .60 .68 1.28 .45 1.73 63 
1921._.. 50.00 2 -------- .49 .95 -------- -------- 1.44 .45 1.89 96
1921.___ flO. 00 '2 -------- • .'>1 1.29 -------- -------- 1.83 .53 2. 36 
1921. ... 35.119 2 -------- .42 .79 -------- -------- 1.21 .45 1.66 68I..--·..·L·
1921. .__ 50.00 2 -------- .9! 1 21 .. __......... --- 2.15 .45 2.60 38 


Bee footnotes on p. 99. 
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TABLE 33.-Use of water on crops, irrigation water applied, rainfall, and crop 
yields at Coaldale, southern Alberta, Canada I-Continued 

ALFALFA-Continued 

Totnl qunntity of wnter IMonthly application of wat~rNum· 	 received by cropArea berof I____~-~____~----~-----	 Yield perYenr Irrl· Irrign· 	 I 1------:------,,.-----1
gulcd 	 nero 

Ruin·tions Muy Juno July Aug. f Sept. I~i~~' fall TotnJ 

--- Acres -----;:; -;:;;- --;:;--;:-r~· Fu! 
Fa! Fed T01l!

1021._._ :12.73 2 0.40 __ •. ____ ________ 1.11 ________ 1.51 0.45 1.96 3.93 
192L._~~ 11.00 2 1.05 0.98 ______ ~ _ ______ .. _ 200:5 .45 2.48 2.72
1921 __ ._ to. 40 2 .72 ________ 1.24 ________ 1. 00 .53 2.49 3.29
11m. ••• 30.00 2 ••_____ • 1.48 .65 •• __ ••_________ • 2.13 .69 2. 82 111.851922. ___ 42.00 2 .49 ________ .65 ________________ 1.14 .67 .1.81 2. 391922____ 23.50 1 ________ ________ .69 ________ ________ .69 

.67 1. 36 3.25
19"22____ 14.00 2 .10 .99 _____________ .__ 1.09 .69 1. 78 258
1022_... 50.00 ••___ .__ ________ .67 ••••• _•• ____ •• __ .67 .69 1.36 3.55 •1922____ a5.09 _____• __ •• ______ 1.71 ______ •• ____.___ 1.71 .67 2.38 4.31
l02:'L ___ 50.00 2 .51. 2tJ ________ ________ .80 .67 1.47 4.26
1022.__ • :12.73 2 .50 ___.____ . S5 _.______ 1.:15 .67 2.02 4.6!I10:!'!____ 11.00 1 _______••_______ .99 ________ ________ .99 .69 1.68 4.23 

ALFALFA AND TIMOTHY 

1914. ___ 32. 00 I 2 1.20 -------- 0.73 1.93 0.57 2.50 112.66
191L ___ 0.10 3 • Oil 1.57 ---i~20- --_.. _--- -------- 3.73 .57 4.33 113.48
10101. ___ 14.40 	 2 .99 1.21 ..... _----- 2.20 .57 2. ii !! Ii 2. 09 

-------- -------- .70 2.26 "3.5310IL._. 2:1.50 1 	 J. 56 1.56 
---o~iii'1918 --- 2:1.50 3 .74 -----~-- .77 -------- 2. 32 .~O 2.02 "4.94 

BARLEY 

1914._._ 23_20 1 0.61 	 0.61 0.57 1.18--.-----I------..i.--------	 1f~.h~~ 001014 ___ _ 2 1.00 .65 ______._ • _____ •_____.___ 1. fl5 .57 2. 22 13 25.5010.00
1915___ _ o . ______________ .._._._._,___ . __ ._____ .___ .00 1.32 1.32 17 40.0023.201916___ _ 7S.30 o . _____.••_•. _____ .• _. __ .'_ •• _._. ___ ._._.. .00 1.56 1.56 1536.00 
1016 ___ _ o _._. __ .. ____. _______._... __ .. ___ '______.• .00 1.56 1.56 15 57.00 
1016. _._ :13.00 

211.00 

1922____ 13.00 ~ F===== ======== ---ii-ui"j========,======::! ._:_go_1-,-__I:_~_~-,-__I:_~_6-,-___::_~_?_:~_ 
DARLEY AND ALFALFA 

191L__ ·1 21-_·_____1 II "21.00 


WIIEAT 


1918____1 1 1______ ._1 10 38.00 


20.00 I 0. 45 1 1.05 1---·--·-1--------1 1.50 1 0. 57 1 2.07/ 

1918.___ 72.00 1 1 •_____ ._ •S9 •______ ••_______ •_______ f1.7sl 28 1 1.
06 1S.65 o. 7S \--------1--------1--------1 .89 0..30 1.19 10 25.80

1915__ ._ 	 1. 05 _•• _•• __ •__ ._. ___._.____85.60 2 O. i5 	 1.80 .30 2.10 10 19.90 

OATS 

J914. ___ 78.30 J 0.33 -------- -------- 0.33 0.57 0.00 13 24.80 ~------~1914 ___ • 4.60 2 1.18 0.67 -------- -------- 1.85 .57 2.42 1311 1.52
J9IS____ is. 30 0 -------- -------- -------- -------- .00 1.32 1.32 17 45.40 ---~----1916____ .21 1 -------- -------- .50 -------- -------- .50 1.56 2.06 11108.00
1916 ____ .76 0 -------- ----- .. -- -------- -------- .00 1.50 1.56 18 112.30 ~-------1918___ • 13.30 1 1.1:4 -------- ... -------- 1. (}j .28 1.32 10 17.30~-----1910____ 23.50 1 1.15 -------- -------- -------- 1.15 .46 1.61 20 '120.00
1919____ 27.20 1 I. 19 	 1.19 .46 1.65 2030.50-------- -------- ~-------1919____ 6.86 1 1.12 -------- -------- -------- 1.12 .46 1.58 20 43.80
lIr.!O___ • 13.3U 1 .62 	 .62 .79 1.11-------- -------- --------	 " 55.601920___ • 5.80 1 .47 ------_ .. ..-~----- .-17 .81 1.28 "30.001020____ , 	 -"-~54'S.60 1 ------- .. ------- .. ------- .. ----,o--.. .M .81 ].35 "33.00
1921 ____\ 	 . 21 ;_____ ._~43.00 1 	 ------- .. -------- .21 .45 .00 II 39.56 
1921 ____ 1 6.20 1 UO 1_._.... _ 1.20 .40 1.60 II 57.26 

Sce footoQtcs on p. 99. 
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TABLE 33.-US6 0/ water on crops, irrigation water applied, rain/all, and crop 
yielda at Coaidal~, southern Alberta, Canada I-Continued 

OATS AND TIMOTHY 

I 	 ITotol quantity of wotcr IMonthly opplicntion of waterNUIO-	 received by cropArea berofYear irrl· irrign­goled tlons 	 Irrigo· Rnin·Moy June July Aug. Sept. Totaltion fall 

Fu! Fee! Fre! Feel Fu! Ffft Fee! Fu!-::-1---­
1914 ____ 22.50 2 0.95 J. 3:1 2.28 0.57 2.85 

I 

POTATOES 

• 1914 ___ ·1 2.50 2.,--~,.._..... 1.12i O.SO;I ............... I I. 98 0.57 2.55 
1919__.. 13.30 1 ._.._...........! .22 ......... ____..__ .22 .OS .87 
19\9___ '1 9.70 .46 .OS 1.11 
1920•••_ 3.20 i i======:: ::::::::-...:::.: Ut ::===:::1 1.41 .83 2.~1 

TThIOTIJY 

1913..__ 160.00 O.&i 0.98 1.83 
1915___ • 22.50 1.40 1. 32 2.72 
IUI5 __.. 117.00 1.17 , 3~ 2.49 
1916.... 22..50 .37 l:sii 1.93 
1916.... 100.00 .29 1.56 1.85 
1917.... 78.00 .96 .70 1.66 
1UI7_... 2'2.50 1.99 .72 2.71 
1918•••_ OS. 60 1.04 .27 1.31 
1918 __.. 22. 50 1.56 .3.1 1.89 
191U____ 2'2.50 1.25 .25 1.50 
1920. __ • 2'2. 50 .7S 1.58 
1921._•• 22.50 .SO.35 I .36 .il 
1922.... 22.50 .56 .OS 1.21 
1\)"22•••• 50.00 .38 .65 1.03 

WIJEAT 

1913 ___• 45.00 	 0.98 1.741 L.___ :.' 0.761........:------.-1;--.-..-- o:~g I1913.... SO.OO 1 1________ . 72 t~-- ... ----~-------- -------- .9& 1.70 
1913 .... _....... o -- ______ ...-----1..------)------.- --.----- .98 .98 

1915__ ••, 50.00 o 1______.. -----..-J--,----..-------- -------- :~I 1.32 1.32 
1915____ 14.90 .86 1.32 2. 18 
1915.... 25.60 .00 1.32 1.32 
1915._.. 15.40 .00 1.32 1.321 .50 1.56 2.001910.-.-1 .22
1916.... .76 .00 1.56 1.56 
1917_... 8.50 .66 .41 1. 07 

.S9 .4t 1.30~m:::J ~~:~ .77 .43 1.20 
1919 ____1 62.10 1.85 .1& 2.31I!!!I,;'~~,l!~!::~~~:II~III-li:li;~;l
19i9••__ 8. f>5 1.12 .46 1.58 
1919.... 30.50 1.13 .43 1.56 

.86 .43 1.291919''''1 r,2O
11l19••__ 39. UO 1 1..------1 .82 .... ____ '_____..________ _ .43 1.25,~2
1919__•. 3.20 99	 .... /6 .46 2.22 

_ .30 _.._____________ ' 1919. __ • 4.40 ; 1'·-·-·.---..----.),. '.81 •ii ---....- -------- 1.11 .46 1.571 ________,_._.____ .47._____________ __1920____ 12.70 .H .81 1.28 
1921. ___ 50.00 1.03 .53 1.56 
1921. .__ 32. 14 .74 _44 1.18 
1921. ___ 3.20 .82 .45 1.27t ~~~~~J___)~_ :::=~~::~~~~~~~~ ~~~~~~~~ .23 .67 .901112'2____ &1.50 l'1922 ____ 43.94 1 1________ 1' .36 --------'.------- .------- .36 .67 1.03 
1922. ___ 40.56 1 ----.--- -------- .421-------- ___..___ .42 .67 1. O'J

1 

Yield per 
acre 

Bushtls. 
II 22. 00 

"120.00 
...1216.60 
.. " 233.30 

" 110.60 

To"" 
11.07 

171.50 
" 1.99 
!l 1.00 
!l.SS 

" \.17 
" 1.33 

Ie .30 
Ie .38 
".42 

111. 74 
111.03 
10 	1.38 

".94 

BUlihel& 
, 26.40 
119.40 
115.00 

H 45.00 
1731.90 
H 51.60 
1726.90 
" 49. SO 
"0.1.00 
"2:1.50 
"n-30 
" 19.40 

21.00 
23.00 
24. SO 
34.70 
14.50 

" 17.10 
"17.00 
"40.00 
"20.40 
"20.10 
"31.56 
" 22.40 
" 16.40 
" 33.30 

See footnotes on p. 99. 
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TABLE 34.-Use of water on cr01ls, irrigation water applied, rainfall, and crop 
yields at Lethbridge, 80uthern Alberta, Canada 1 

ALFALFA 

Total quantity of water;'\!onthly application o( water received by cropNum­
ber ot Yield

Yenr per nere irrlga- I Hnin­tlons Mny June July Aug. Sept. r~f~)';:'- fnl! Total 
~.----------------------- .. ------ ---­

}ieet Feet Fut Fett Feet Fat Fut Fat Tom
1023_.________..__ • o ._ ....__________ .._______. ___._. ____.... 0.00 0.00 0.00 '2.10
192:! __ ....._....__• 1 1____.............__ ..._.....__________ .. .50 .00 '2.71 
1923_._...... ____ ._ 1 0.50 ...__.._ .._•• _____..__....__• __ _ • .'iO .00 1.49 2.s.:,

1 • flO •••• __ ._ .._. __________ • ___..__ __1923._...... __ ••_•• .50 .09 1.49 277 
1923_.___ • __ ...... _ .50 .09 1. 49 2.09 
1923••__ ...__ .._.•,1 : •50 '''ii~5ii- ::::::==1=:=:::=: ::::::=: .50 .09 1. 49 3.32 
1023.... _._ ..._••_ 1 ___..... ____..__ 0.50 " __" __ ...___ ._ .50 .09 1.49 2.84 

2 .50 .._......._••••__ ....... ____..._ 
 1.00 .09'''_'_11923.... _" __ • 3.221923.... __ • ____• __ _ 2 1.00 . ___ . __________ .. ______ . ________ _ 1.00 .09 1.09 2.85 
192:1. ___ .0 _____' ___1 2 .50 ..____••••___..____...._ 1.00 .09 • 2.81 
1923...__ • __• __ •••• 1.00 .09 • 2.901923...._••• ____ •__ ~ ---'~5O- "":50- ____~~J::=:=::: ======:: 1.00 .09 1.00 2.96 
1923..... __ ._._._•• 2 ..50 .50 • __ •• _._ ..___ • __ 1.00 .09 1.09 3.05 
]\)'13..___ ._.__..__ _ 2 .33 .33 .• ________....._ .00 .09 1.65 2.751923. ___.. ___ • _____ 2 .00 .00 ........ ____.... 1.32 .09 2.31 3.0; 

11123._...__..._... . :! .50 •__ ..,__ .50 ..._..._________ 1.50 .09
1923••••• ____...__ _ 3 .50 ._. ____ 0.50 __ • _____ • 2.92

1.50 .09 • 3.371923.__......__.._ 3 1.00 •• ___.__ .50 ___ ._•• _____ ••• _ 1.50 .09 --T4ij- 2.90 
192.1. __ ._........_. 3 .50 .50 • _____.. .50 • _____ ._ 1.50 .09 2.49 4.15 

1023........ _...... 2.00 .09 2.09 3.47
4 1. 00 1.00 ______ ••• ___._._ 

5 1. 00 1. 00 _______••_____..1923........_..... _ 2.50 .09 
 • 3.66 

PASTURE GRASS 

I
192:1..•••___ ••• ____! 25 25 • 14. 60
\023.__ ••• __ •____ •. - I~ 1 

0.50 1 0.50 1 0.50 I 0.75\ 1.00 I 3. 11.00 .50 .50 1.00 .50 3.50 1.001.001 4. 14.50 '11.30
1923_. ___ ...___ ' __ 'j Ii .50 .50 ..50 1.00 .50 3.00 , 1.00 4.00 '11.40 

See tootnntes at end o( tablo. 

(FOOTNOTES FOR TABLE 33) 

1 These mcn.<urements wero made under tho direction ot the commissioner ot irrigntioL1, reclamation 
se"'i",', D,'pnrtmcnt at the Interior o( Cnnada. The upper soil (or a few inches is a clay loa.m, underlaid 
by II light Chl~' 10llm \'cry uniform in character and containing no impervious strata. 

, From Ann. Hilt., Dept. Int., Cnuada 1U14 (53). 
1'1'0 (ootnote Ii rom Bu!. 4, Irrig. Scr .. Dept. Int., Canadn (48). ­
• N cw aUalfa, none cut. 
• To (ootnote Il (rom Rpt. Irrig. Survs.. 1915-16, Dept. Int., Canada (40). 
• This and (ollowin!; it,'ms to footnote 7 from Rpt. Irrig. Survs" 1I1t&-17, Dept. Int., Canada (41). 

, This nnd (ollowing items to footnote 8 (rom Itpt. Irrig. Survs., 1917-10, Dept. Int., Canada (41).

• 'rhls amI (ollowing items to footnote 9 (rolll Rpt. Irrlg. Su,,·s., 1918-10, Dept. Int., Canada (43). 
• This nnd (ollowing ltelDs to (ootnote 10 (rom Ann. Hpt. Heclam. Serv., Cw.lada., 1919-20 (44). 

10 'rhis and tollowlng items to footnote 11 frolD Ann. Rpt. Ueelam. Sen'., Cnnnda, 1920-21 (Sf). 

\I This nnti following items to (ootnote 12 (rolD Ann. Hpt. Reclnm. Serv., Cnnada, 1921-22 (53).

" This and (allowing Items to (ootnote 13 frolD Ann. Upt. ItL'Clam. Serv., Canada, 1922-23 (3.0. 

\I From lIul. 4, .lrrig. Ser., Dept. Int., Cnnnda (48) 

" New planting.

"Hept lrrig. Surveys 191i-18, Dept. fnt., Canada (41) 

10 Hpt, Irrig. Surveys 1918-10, Dept. Int., Canatia (49). 

17 Hpt. Irrig. Surveys 1015-16, Dept. Int., Canadn (40). 

II Rp!. Irrig. Surveys HllfHi, Dcpt. Int., Canatia (41) 

II "\nn. Rpt. Heclilm. SI~rv., Cuna,(\n, l!I22-23 (34). 

,. Ann. Hpt. Heclum. Serv., Canadu, 1919-20 (44).

" Part green fced. 

" Ann. Hpt. Hcclalll. Perv., Canndn, 1920-21 (3t). 

" Ann. Hpt. Reelalll. ~er\·., ClInadn, 192\.-:!'J (35). 

" Crop (rozen before digging; heavy loss • 

.. Fallirrignted 1013. 

,. Yield o( grain; hllrlcy WllS sown lIS nurse crop. 

11 Green (C1!d (tons). 

2! Damnged by bail. 

" This nud (ollowing Items to footnote 2'J from .o\nn. Rpt. Reelam. Serv., 1919-1920 (44). 
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TABLE 34.--U80 of water on crops, irrigation wat~r applied, rainfall, and crop 
yields at Lethbridge, southern Alberta, Canada l--Continued 

POT.\TOES 

Total quantity of watcr:Monthly application of water
Num· received by crop 

Year ber of I-----.-----.----~-----._----I----_.----._-----I Yicld
irrign· por acre 
lions May June July Aug. Scpt. r~I~r:" ~~r' Total 

-------11----------------------.. ---
FecI Pre! Fee! Feci Feet Feel Ferl Feet POtt'llil81922.______________ 

0 ._----_.. 0.00 0.51 0.51 e5,7551922._ •• ____ • ____._ -------- ---0:25- -'"' .. _---- -------­
1922_____________ •• 1 ------ .. - .... _----- .25 .51 .76 12,762---0.-25- -------­

1 ----_ ... _- -------- .25 • fit .76 12,7541922_._._____ • _____ -------- ----:25­2 -------- -------- .25 -------- .50 .51 1.01 15,078
11122. __ •••••__._ ••• 3 .25 .50 .75 .51-------- .. _--- -------- 1.20 10,302\92'2_._____• _______ -­1 .-.... _.. _- ----.. --- .25 .25 .51 .76 11,412-------- .. ------­tn!!'..! _____ .... ________ 2 - .. _----- .. --- .. --- .50 ---- .. - .... .50 .51 1.01 15,Q85192'2••_...________ • 3 "--'-25'-------- ----- ....... .50 .75 .51 1.26 14,473

1922___ ._._ ••••_••• 3 .. - .. ---- .. .. _- .......... .25 .50 .75 .51 1.26 15,520

1922••__ ••• _••• _•• _ 5 ..----~-- -------- .34 .51 .85 .51 I. 36 10,158
11122•••••••_._ •••• _ 5 -------- --_ .. _--- .68 1.02 I. 70 .51 2.21 li,589
1922•••. _._.___ •__ • 5 - ..------ ..... ----- .50 · i5 1.25 51 I. 70 18,448
1922•• _.•••••• _••_. 6 .... _..- .. - ... __ ........ .50 .i5 0.25 1.50 .51 2.01 20,586
192'2 ••••• _••••• _••• I _..- ...... - .. 

~ 

----...._.. . .f0 . fil ....--~25- ------- .. --. ----- • 1-1,4741112'2•••• _____ • __ ••• 2 --- .. -- .... -------- -- .. ----- -------- .65 .51 • 18,596102'2••••.•__ ._. ___• 2 ---... ---~ -------- -------- --- .. ---- .._.. - ...... - .65 .51 '19,667
1923••••_. __ ••••__• 0 -- ... _-_ ... -------- .._.... --_ .. -- .. -- .... - -------- .00 .84 -'·-'-84- 710280
1923 •••• _•••• ___ •• _ 1 - .. __ ....... ­-..-----~ .. - ....... -.... ------_ .. .25 .84 320:280

1023.__ ••.••_••••• _ ····~33· --Tii­1 -.. ----- . ... _--- .. -- .. ------- -- .. _---- .33 .84 15,940
192:1 •••••• __ ••••••• i 1 ~-- .... --. ......._--- .33 _... ----- -------- .33 .84 1.17 20,640

1923••••• _••••___ •• 1 -------- -------- .25 - .. ------ -------- .25 .84 1.00 17,140
1923••••••• _____ ••• .25 -_ .. _--_ .. .25 .S-I 1.00 20,300
1923•••• _. __ ••___ •• 2 .25 --_ .. _--- -------- .50 .84 '20,280
102:!.•••••••_••• __ • :::::::t::::::2 .25 -------- -------- ••'iO .84 '19,220
102:1.•• _._ ••••••••• 2 .50-------- -------- .50 .84 1.34 18,320
192.1 •• _ • __._ ••_•••• 2 
1023.•••••___ •••••• 

-------- -------- .25 .50 .84 I. 34 21,580-.-.~2{1::::::::3 ----- .. -- -------- .50 · i5 .84 1.59 19,240
!U2:I •• __ .••_••••• __ 3 -------- -------- .25 .50 .75 .84 1.59 17,160
1923 •• _•••••••• _•• _ 3 -------- -------- .25 · [)() .75 .84 1.59 19,680
1923..........._••• 4 ----_... _- -------- .50 .50 1.00 .84 1.84 18,080

1923.• __ ••••••••• __ 4 -------- -------- .50 .50 1.00 .84 1.84 18,980
IU2"J •••••••• __••__ • 4 -------- ------- .34 .34 .08 .84 I. 52 18,3601923•••••••_••_____ .06 1. 32 .84 2.10 18, i801923._••________ • _. 5 .50 .. i5 I. 25 .84 2.00 19,3001923. __._••_••• ___ 

4 (::::f:::::: .f>fi 1·----··­6 .50 .75 .25 I.W .84 2.34 20,220 

SUNFLOWERS 

Tons
1023•••••• __ • ___._. 0 ------- .. -------- -------- -------- -------- 0.00 0.96 0.00 • 22.35!U23•• __•• _____._•• 1 -------- -----_ .. - - .. _----- ---- ... --- ------ .. - .25 .00 .! 27. 401923.__ •____ • __._•• 1 0.25 .25 .9ti 1.211923 ________ •__ ••• _ -------- -------- -------- • 24.15 j •2~ -------- -------- -------- .25 .96 I. 21 • 21.50 iU23••_•• ___ •••• _•• 1 .25 -------- -------- .25 .96 1.21 • 20.50 192:1.__•••• _,_.,,,_ 1 ------_ .. 0.25 .25 .90 1.21 120.45--... ----- ------ ..­
1923••• __ ••••••_••• 2 0.25 .50 e. 30.lO 
1923•••_••• _. __._ •• --T:jo­------ ..- -------- -------- .00 

2 .25 .25 -------- -------- .50 .96 120.45 
1112:1_ ••••••• __••••• 2 .25 .25 .50 .00 1. 46 119.08..------­lII23._.___••••••__ • ------- .. --.-.-2.~.3 .50 -------- -------- · i5 .00 1.71 123.33 
192:I••• _.•_. _'.'." 3 .2..'\ .25 · 25 · 75 .00 1.71 123.45 
11123••••••_._ ••••_. 3 .25 .2.'; .25 .75 .00 1.71 '19.28 
1923•••••••••••••• , 4 .17 .34 .17 .08 .00 1.64 • 23.381923._••_•••_._•• __ 4 .25 .50 .25 1.00 .00 1.96 • 22. 431923••••_••••••• _•. 4 .33 • flO .33 1.32 .00 2.28 • 19.]81923_••_._. __._._._ 4 .42 .84 .42 1.68 .00 2.64 '18.25
1923_.___ •••• _••••• ~'\ .50 1. 25.50 .25 .96 2. 21 • 15.431923••___ •••••••••• 10 .75 1.00 · i5 2.50 .00 3.46 '10.46 

Sco footnotes ut cnd of table. 
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TABLE 34.-Use of water on crops, irrigation water applied, rainfall, and crop 
yields at Lethbridge, southern Alberta, Canada I-Continued 

WHEAT 

Total quantity of waterMonthly application of. water received by crop 
bt,r 01 Yield 
Num-

Year irrign- ------;----;----;----;---1·----;---......---1 per acre 

tiOllS May June July Aug. Sept. I~t~~- ~~r- Total 

Feel Feel Feel Fed Feel Feel Feel Feel B1I3htl&1922_____ • _________ 
0 	 0.00 0.56 0.56J922___________ " .. ' 44.90 

lllZ~ _______________ I ... ------- .-._---- -------- .50 .56 1.06 47.20 
-------- -------- ---ii:5O- -------- ---- .. --­

_______________ t -------- :::::::=10.50 .50 .. ------- -------- • ~O .56 1.06 58.80 
1922.. _____________ I -------. -------- -------- .50 .56 1.06 61l.2O
111".!"~ 

.50 ______ ._I --------	 .50 .56 1.06 56.001922______ • _______ • .50 ________ 
---	 .50 1.001922 _______________ I .. ---- ::::::::c::::: .50 59.20 

2 _.. _----- .. - ..----- 1.00 -------- -------- 1.00 .56 1.56 59.80
1922_______________ 2 	 .33 .33 .00 .56 1.22 63.301922 ______________ . 	 -------- -------­

2 	 .50 .33 -- .. -._-- .88 .56 1.44 65.601922____ •__________ 	 -------­
2 	 .50 .50 1.00 .56 1.56 62.00.------- -------­

lU?J .. _______ "' ...... __ .. 2 .00 .50 I. 16 .56 63.10-------- -------- I. 721022_____..________ 
2 	 .06 .f.ll 1.32 .56 1.88 64.20

19Z1 ____ ....... _______ 3 .50 .50 ---ii:5O- ..... _-----
1.50 .56 2.06 56.20
1922________ .. _____ 	 .. "-----­

-I 	 .50 1.00 .33 1.88 .56 2.44 51.60192:!. ______________ 	 -------­
0 -----_ .. -	 .00 .99 .99 '39.80192:1. ______________ 	 ~---~--- -------­

_____________ ::::::::1:::::::: .50 .99I 	 '36.901923. • 	 --------
I 0.50 -------- .50 .99 I. 49 54.50]92:!. _____________ . 

1923 _______________ 1 .50 .99 1.49 47.30 

:1923 _______________ I 	 .50 .99 1.49 43.90----:~t======I 	 .50 -------- ------ .. - .50 .99 I. 49 53.60]923 ______ •_______ • 
I .50 -------. .------- .50 .99 1.49 45.0019".1:1_ ._. __________ • -------- --------
I .50 .50 .99 1.49 41.20192:1. ___________ • __ -------- -------- -------- -------­
2 .50 -------- -------- 1.00 .991923_•• ____________ 	 • 38.50 

.1923_.• ____________ 2 "'------- -------- .50 -------- -------- 1.00 .99 • 40. 10 
2 	 .50 .50 1.00 .99 1.99 49.80 

.3:1 .33 ------- -------- .00 .99 1.65 53.30
19"2:1.______________ 	 -------- -------­

192:1. •••• _____ ._•• 2 	 .00 .66 -------- -------- 1.32 .99 2.31 49. iO1023 _______ • ____ • __ 
2 	 .50 .50 1.00 .99 1.99 41.20.1923 _______________ 	 -------- -------­
3 	 .50 .50 -------- -------- 1.50 _99 '35.701923 •••. ___________ 

111"2:1_ ... ___________ 3 1.00 .50 -------- -------- 1.50 .99 2.49 52. 90 
.\ 1.00 .50 2.00 .991923 __ •_______ • ____ 	 ----~5i',- -------- • 29.30 
4 1.00 .50 -------- 2.00 .99 2.99 38.50I9:!:!. __ . __________ • 

1923. ______________ 0 	 .00 .00 .00 28. 60. 
I 	 .50 .00 139.60 

-------- ::::::::C::::: -------- --------
J 923 _______________ 	 -------- -------­
1923 _______________ I .50 	 .50 .00 1.46 31.00 

I ...... ----- ·---~f.ot:::::: .50 .00 1.46 32.20192:1. _______ • ______ 
1923.._____________ I .50 .00 1.46 34.00 
1923 _______________ 

.50 L:::::I 	 .50 .50 .00 1.46 36. 30 
I -------- -------- ~!'~ .50 .00 1.46 34.70

102:1._______• ______ I .50 .50 .00 1.46 33.10111".1:1 .._____________ -------- ----~5O- -------- -------- I 
192:1 _______________ 	 ----:50- -------- ------ -- 1.00 .96 -------- • 36.50 

2 -------- --------	 1.00 .96 '38. 501923 ____ ._._____ • __ 	 -------- -------­
.33 .33 .66 .96 1.62 31.80 

~--~.--- -------­1923 ____________ , __ .50 .50 1.00 1.96 33.30111'2:1 _______________ 	 -----.-. _.------ .00 
1923 _______________ .66 .06 ----- --- -----.-- 1.32 .00 2.28 36.70 

.50 .50 1.00 .00 1.00 33.101923 _____________.. 	 -----.-- -------­
1923 _______________ .50 .50 -------- -------- 1.50 .96 • 39.20 

1.00 .50 -------. -------- 1.50 • \l6 2.46 38.20 

1923 _______________ 
192:1.______________ 

1.00 .50 -------- -------- 2.00 .m • 38.10 
1.00 .50 .50 -------- 2.00 • g6 2.00 38.00 

I This in\"estigation Wi\s Initiated in 1922 hy the Dominion Department of Agriculture at the experimental
station nt Lethhrldgo, lor the primilrY purpose of determining the stage 01 plant development when water 
clIn most advantageously be used, with minor emphasis upon quantities of water. Duplicate 0.05-acre 
plots arc used. The soil is a unllorm medium sandy clay loam, with a subsoil of similar texture. 

I This nnd foUowing items to footnote 6 Crom report Lethbridge experiments, 1923 (14).
, Fnllirrigation. 
• Includes Inlllrrigation. 
, Grecn weight. 
S This and following Items to footnote 7 report Lethbridge experiments, 1922 (13). 
1 This and lollowlng items to footnote 8 Crom report Lethbridge experiments, 1923 (14) • 
• This and loilowing items to footnote 9 from report Lethbridge experiments, 1922 (13). 
• This and following Items to end trom report Lethbridge experiments, 1923 (14). 
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TABLE 35.-Use of water on crops, irrigation water applied, rainfall, lLnd Cf"op 
yields< at Rnnalane, southern Alberta, Canada 1 

ALFALFA 

Total qUllntity 01 water1\lonthly nppllcation 01 water
Nmn· received by crop Litera· 
her 01 Yield ture

Year frrfgn· per cited 
HCro (seelions IrrigB- llnin-Mny June Jllir Aug. Sept. Totnl p. 110)Uon (nil 

------ ---. ---------------------
ReleT-

Feet Fed Fed Feci Ful Fett Fret Feel Ton! .n~No.1915•••_____ I 0.51 -------- -------- -- .. ----- -----... -- 0.51 0.93 1.44 1. fill 401916...__ ... 2 .49 0.52 1.01 .93 1.941915_ ....___ 4.04-------- -------- -------- 40
2 .ti9 .58-------- .. ------. -------- 1.27 .93 2.20 3.117 40

1915- •.•_._. 2 .72 -------- .... ---- .... .62 -------- 1.34 .93 2.27 3.00 401915._.___ •• 2 . 70 -------- .65 -------- 1.35 .113 2.28 3.S5 401915 ••• ____ • 3 .49 -------- 0 • .15 .45 -------- 1. 49 .93 2.42 2.38 40 
1915. ""'" 3 . 62 ------_ .. .40 .58 1.00 .93 2.113 2.20 4019\5. ______ • 3 -------­.73 .4S .58 1. 79 93 2. i2 3.401015 __ ._. ___ -------- I 40

3 .73 0.42 .67 1.82 .93.. ------ .. -------- 2. 75 3.37 40
19)(L._••••• 0 -------- -------- --~----- -------- -------- .00 1.32 1.32 1. 52 411916 ___ ••___ 
1916 ________ 1 -------- -------- ------- .. .77 -------- .77 1.32 2.0<J 2.00 41

I .51 .51 1.32 I.S6WI6 ________ -------- -------- -------- ------""- 3.24 41
I .501910________ I 

--- .. _--- -------- -------- -------- • flO 1.32 .1.B2 2.94 41 
1916. _______ I ----:41' -------- -------- .52 -------- .52 1.32 I. R4 3.16 41 -------- -------- -------- -------- .47 1.32 1.79 2.32 411916. ___ ._._ 2 • .11 .401016_____ •• _ -------- -------- .91 1.32 2.23 2. 36 41

3 .5.1 -------- .4R .W -------- I. 51 1.32 2.83 3_10 411910. _ 4 .47 -------- .5-1 .W -------- 1.95 1.32 3.27 3.S2 411017__ .::::: 01917__ • __ • __ -------- -------- -------- -------- .00 .36 .36 .420 42
I .33]017_______ • -------- ----:33- ----- .. -- _.. -----. .33 .36 .69 1.310 42 

101L _______ 2 -------- .33 -------- -------- .66 .36 1.02 1.680 42 
191L __ •____ 3 -------- .33 .66 -------- -------- .W .36 1.3" 2. 60S 42

3 .3:! _33 .33 .90 .36 1.3" 2.548 421017> ._.____ ----- .. -- -------­
1017 ________ 4 .33 ----:33- .66 .:1.1 -------- 1.32 .3~ l.bS 3.128 42 
19IL ______ • -------- 2.01 2.S00 425 .33 .66 .33 1.1l5 .36 

2 .50 • [,,01917__ •_____ -------- -------- -------- 1.00 .36 1.36 1.6f>8 42 
1017_____ • __ 3 .50 .50 .50 -------- -------~ 1.50 .36 I.S6 2.428 42 
1I11S ________ 0 

5 .50 .50 1.50 -------- -------- 2.50 .36 2.86 2. srlll 42 
19I5 ________ -------- -------- -------- ----- .-- .00 .34 .34 .00 43

I .331018 ________ 
2 

-------- ----:33- -------- -------- .33 .34 .67 .34S 43 
191B _____ •__ .33 -------- ----:33- -,------- .66 .34 1.00 1.028 43 
19I5 ________ 4 .33 -------- .33 0.33 1.32 .34 1.66 2.208 43

4 .33 .33 .3.1 .33 1.32 .3-1 1.66 2. 400 4319I5_______ • -------­
101S________ 5 .33 .33 .66 -------- .33 1.65 .34 1. 00 2. 360 43 
101S________ 9 _66 .66 .W .33 .33 2. 07 .34 3.31 3.396 43 
1918 3 .50 .00 • [,0 -------- -------- 1.50 .34 1. sf 1.788 43

5 .50 .50 .50 .50 .50 2.50 .34 2. 8-1 2.2881018 ______ ._ 43
S .50 1.00 1.50 .50 .50 4.00 .34 4.341919. _______ 2.508 43
2 .33 .341910___.._._ -------- -------- --..-.---- .67 .50 1.17 1.08 44
3 .331919________ -------- .33 .34 -------- 1.00 .50 1.50 1.66 44 

1019________ 4 -------- .33 .67 .33 -------- 1.33 .50 1.83 2.62 44
5 .33 .67 .6i I. 07 .50 2. Ii 3.11 441010___ •• ___ -------­6 .:13 .33 .6i1910 ___ • ____ .67 -------- 2.00 .50 2.50 3.09 44
8 .33 .33 1.34 .6i 2. 67 .50 3.17 2.441010 •••_____ -------- 44 

1010________ 4 -------- .50 .50 1.00 -------- 2.00 .50 2.50 2.14 44 
1910_____ • __ 4 -----_ ... - .50 .50 1.00 -------- 2.00 .50 2.50 2. 69 44 

6 .50 1.50 1.00 3.00 _50 3.50 2. 44 441020________ -------- -------­
1920_______ • 0 

I 
----.--- ----:33- -------- -------- -------- .00 _44 .44 .20 32 

1920________ -------- -------- -------- -------- .33 .44 • i7 .70 32 
1920________ 2 .33 .34 -------- -------- -------- .67 .44 1.11 1.74 32

3 .33 .33 .34 1.00 .44 I 1.441920_____ • __ -------- -------- 2. S7 32 
1020________ 4 .33 .~3 .67 -----,--- -------- 1.33 .44 I. 77 2.65 32 
1920_______ • 5 .33 .67 .33 .34 -------- 1.67 .44 2.11 3.44 32

6 .3.1 • fti .06 .34 2.00 .44 2.44 2.97 
1920________ 5 .50 1.00 .50 .50 -------- 2.50 .44 2.94 3.39 32 
1920_____ • __ 6 .50 1.00 1.00 .50 _......---- 3.00 .44 3.44 2.98 32 

1920________ -------- 32 

1921 ________ 7 .50 1.50 1.00 .50 _...... _--- 3.50 .44 3.94 3.03 32 
1921..______ 0 --.------ -------- -------- --_ ..-.... -..._----- .00 .39 .39 .400 33 
1921 __ • _____ 3 

1 -------- -------- .33 
----~33- -------- .33 .39 .72 .740 33 

1921. _______ -------- .:1.1 .33 -- ..----- .W .39 1.38 1. iOO 33 
1921. _______ 4 -------- .33 .66 .33 -------- 1.32 .39 1. 71 2.664 33 
1921. _______ 5 -------- .33 .60 .66 --- ..---- 1.65 .39 2.04 2. 788 33

6 .33 .33 .66 .66 1.98 .39 2.37 3.000 331921. __ • __ •• -------­
1921. ______ • S .33 .33 1.32 .66 -------- 2.64 .39 3.220 33 
1921. 2.00 2. S9_______ 4 -------- .50 .50 1.00 -------- .39 3.03\ 3.280 33

4 .50-------- .50 1.00 -------- 2.00 .39 2.39 3.272 331921 ••• __ ••_ 6 -------- .50 1.50 1.00 -------- 3.00 .39 3.39 3.1114 33 

See footnotes at end of table. 
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TABLE 35.-UslJ of waler 01/, crops, irrigation water applied, rainfall, and crop 
yields at Ronalane, soulhern Alberta, Canada I-Continued 

DARLEY 

Tt)tnlqunntity or wllterI lIIontbly application or wilter reecivcu by crop Litera·Nunt­ Yield tureber or 
Irrlgll'Yenr --,----;----;----:---!I----;----;----I per cited 

ncre (seotlons May Juno July Aug. Sept. 	 p,110) 

Refer· 
Feci Feet Fert Frrt Fal Peet Feel Bushc13 enaNo. 

1015.__ ..... I ........ ,,,,,,,. 0.48 0.48 0.93 1. 41 48,00 40 
1015... __ ••• I 1.00 1.00 .93 1.03 43, liO 40 
1015... __ ••• 1. 5.1 1.53 .93 2.46 40.00 40 
1915••• __ ••• 5::::::: '''ii~67' 1.;0 1.96 .93 2.80 48, CO 40 
1915... ____ . o .00 .03 .93 '60,00 40-- .,------- -------- ----~ .. ~~ ... -~----

I 0,45 _...___ • __ " __ " _.• _.. , ......... .45 1. 32 1.77 55,60 41
lOW ••• "'" 
101(1....... . 	 3 . ·15 " __ ,,,,1 1.00 -••• ---- 1.45 1. 32 2. i7 45. CO 41 

1916 ••• __ ... 2 • ,1,1 .. __ .....48 .....__ • .93 1.32 2.25 47.40 41 
1016....... .. 1. 45 1. 32 2.77 40.60 41 
1916........ g .45 ::::::::\:::::::: I. OO~::::::: .00 1. 32 1. 32 .12.50 41 
!l1l7........ .00 .36 .36 12,42 42 
1017...... .. 	 ? :::::::: '---::i:i' :::::::: .33 .36 .69 27.02 42 
1917...... .. 	 2 . __......00 ..... __ . .56 .36 1. 02 38.13 422 . (in f~. ___ ._.~_______ _1917........ 	 .66 .36 1.02 40.62 42 

1917 ...... __ 	 .90 .36 1.35 M.08 42 

1.32 1.68 
1917........ 2 --...... ........ 1.00 1........11_....... 1.00 .36 1.36 42. 55 42 
1917. ....... 	 ~ :::::::: :~~ :1:8 1::::::::1:::::::: .36 51.87 42 

1917 ........ :I ........ _..__ ... 1.50 • __........ __... 1.50 .36 1.86 44.76 42 
1918... __ .. . o I' .00 .36 .36 21.00 43 
1918 ••• __ .. . I .33 .36 .69 47.00 43 
1918........ .00 .36 1.02 51.liO 43 
1918....... . .00 .36 1.35 fi5.00 43 

:::::::: :::::::: ----::i:i·c::::::;:::::::: 
~ ..-- ---- ----..-. :gg ,1"'-:33'i:::::::: 

1918...... .. 4 :::::::: •..·~33· .Oli • :13 ........ 1.32 .36 1.68 52.liO 43 
1013 ...... .. 4 ___.....1 ...... __ .09 : .3.1 i........ 1.32 .36 1.68 22.00 43 
lUiS ....... . ~ __ ''''____...... .09 1 .33 L __ ..__ 1.32 .36 1.68 60.00 43 
III1S......__ 5 __ . __ •__ ........ .99' . no 1... ____ . 1.05 .30 2. 01 SI.liO 43 
1918........ 	 2.00 .36 2. 36 76.liO 43 
1018...... .. 	 g .. --.--.~::::::: U21 1: 88 I:::::::: !!.liO .36 2.86 75. liO 43
1UIU...__ • __ .00 .48 .48 6.10 44 
1910........ .33 .liO .83 42. 20 44 
1010....__.. .67 .liO 1.17 53.!lO 44~ ;;;;;;;; ""]f ::::~~~:;~~~~~~~t~~~~~~1919........ 1.00 :liO 1. 50 M.70 44 
1911!. ....... 1.33 .liO 1.83 56.00 444 --..-... .33 .67 I' .33 \-.---...
1910........ 	 [, ...... ____ .. .66 .Oi •34 _~ ____ .. _ 1.07 .liO 2.17 52.!lO 44

6 _____... .00 . fii , .07 ____•__ •1019........ 2.00 .liO 2.liO 51.80 44 
1920....... . .00 .44 .44 9.20 32 
1920........ .33 .44 .77 32. 80 32 
1020........ .44 1.11 32~ ==:=:=:= :~ ::::~i~{===::t=::::: .07 38.40 
1020......_. 3 __ ••• __ • .66 .34 1....----1--.---.. 1.00 .44 1.44 40.40 32 
1920........ 4 --...._. .06 .67 1____..__ --.--.-. 1.33 .44 1. 77 47.60 32
1020. ___.... 5 .-----.. 1.00 .6i 1....____ 1. __ •__ __ 1. 67 .44 2.11 50.80 32 
1020...... .. 6 ........ 1.00 I. 00 ....__ 2.00 .44 2. 44 47. CO 32.+....... 

OATS 

1915..__.... 	 1 0.52 0.52 0.93 1.45.. _.. _---- -------- -------- ----.. ---	 76. 25 40 
1915._._.... 	 1 .91 -------- ------_ .. .91 .03 1.84 88.liO 401915 ... ___ .. --------	 -------­2 -------- .76 0.75 -------- -------- 1.51 .93 2.44 05.00 40 
1015 .. __ .... 	 3 .67 1.40 2.07 .93 3.00 108.33 40.. -.. ----- -------- -------­1916.. __ .... 	 0 _00 1.32 1.32 71. SO 41
1016 __ • __ ••• 	 1 

-------- "'------- ---.... _--
'--ii~5ii' -------- .liO 1.32 I.S2 75.00 41-------- -------- -------- ---- .. --­1916........ 	 1 ---~- .50 .liO 1.32 1.82 79.20 n
.. .. -------- -------­1910 ........ 	 2 --------- ----,..--- .42 .50 ----.--- .92 1.32 2.24 77.60 n 


1017 ......_. 	 0 -- .... ---~ _._----- .00 .36 .36 44. IS 42-------- ---- ..--­1917...__..__ 1 .33 .33 .36 .69 59.57 42
1017......._ 2 .00 .00 .36 1.02 63.23 42 

-------- .. --- .. --- -------- -------­
-------- -------- ------- .. ... ------­

1011 ........ 	 3 ------_. -_ .. _---- .00 ----_.. .,- -------- .00 .36 1. 35 84.47 42 

1017._...... 	 3 .33 .00 .00 .36 1.35 05.74-------- ----_ ... ---------	 421017,.... ____ 4 --_ .... ,.. .... .3.1 .00 1.32 .36 1.68 100.58 42-------- .. ------­1017 _..._... 	 2 • [,0 .50 1.00 .36 1.36 100.62 42------- .. ------ .. ­ --~-----lU17 ____ .... 2 -------- -------- 1.25 -------- -------- 1.25 .36 1. 61 76.39 42 
lOIS.. __.... 0 	 .00 .32 .32 20.50 ·43-----~-- .. ------- -------- -------- -------­
1918••• "'" 	 I -_.. -... _-- .33 .33 .32 .65 52. 00 ~43-------- -------- ~-------1018... __... 	 2 --- .. -~- .. .33 .33 -------- -------- .00 .32 .98 69.00 43
1918..__._•• 	 3 .33 .00 .32.00 1.31 M.liO 43----"'--- ------ .. --------­1918..... __• 4 ----- .. _.. .33 .00 -------- -------- 1.32 .32 1.64 52.20 43 

Soc footnotes at end of table. 
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TABLE 35.-Use of walur on crops, irriuation water applied, rainfall, and crop 
yields at Ronalane, southern Alberta, Canada I-Continued 

OATS-Continued 

J 
Total quantity of watorMonthly application of water

Nllm. reeei ved by crop ILitem· 
1 Yield ture 

, oorof ,!----~~--------~----~-----I.-----------------IYear Irrign' per 1 cited 
tions May Irriga' Haln.! Ttl aero (seo

JUIlO 
..::.. Aug. Sept. ~~J~___!~ 

Re/er·
Fu! Fre! Fee! Fte! Fee! Fee! Fee! Fee! Bu.hel. tnc. No. 

II111L ...... . 
1915 ... "'" ~ OJ!: 0: ~ 1"'0:33' ........ l:;t;, 0: ~~ i: ~i ~~: ~ :~ 

1918........ 6 ..••..•• .66 .U<J! .33 ........ 1.98 .32 2.30 82.50 43 
1918........ 5 .50 1.50 I .50 2. 50 .32 2.82 91. 00 43 
1918•.•••••• o 1. 00 1. [~) .50 3.00.32 3.33 101. 50 43 
1919••• _•••• 
1019••• _•••• 
19111. •• __ ••• ~ :~ ::::~i~r=::::: :~ :~ 1: * i~: ~ E 
\019 ••• _""11010 •••••• _. ~ :~~ :~~ "":33' :::::::: l: ll8 :~ 1: ~ n: ~ :! 
\919 ........ 5 . GO .67 .:jt "'_"" 1.67 .50 2.17 ;U.IO 44 
1919 •• """ o .06 • 117 . "; 2.00. 50 2. 50 67.40 44 
1920•••••••• 
lU20••••••_. ~ :::::::: ····:33· :::::::: :::::::: ::::::::1 :ll8 :~! :~~ ~~: ~ ~~ 
1920••••••• , 2 .3:1.3·' !........ ........ .67 .44 1.11 50.60 32 

19'20....... . 
 3 .66 .31 .•••...• ........ \.00 .44 1.44 &1.40 I 32 

1920...... .. 4 .1\6.67 1........ 1.33.44 I. 7i 59. flO 32 


1.00. fi; I........
1920....., •• 5 1.67. ·14 2.11 75.30 32 
1920....... . 6 1.00 1.00 •.•••••• 2.00 .44 2.44 ;1.00 32 


_~__~____~__~J~_~_~____ 

1915•••••.•. 0.55 0.93 1.48 21.72 401915 ••••_••• .8,; .93 1.78 24.67 40
1915 ••••.••, .80 .,.93 1. i:! 21.20 40
1915•••••••• 1.00 .93 2.8.1 23.32 40
1915•••••••• .00 .03 .93 23.33 40 
1016•••••••• .50 1.32 1.82 ' 45.60 41
19\(\ •••.•••• .50 1. 32 1. 82 43.40 41
1916 •••.•••• 1.00 1. 32 2. 32 42.60 ·il
1916•••••••• 1.58 1.32 2. 00 53.00 4\
1916........ .00 1.32 1. 32 40.80 41 
1917"""" .00 .36 .36 19.49 i2
1917••••••.• .33 .36 .69 24. 47 42
191;........ .66 .36 1. 02 49.62 42
1917........ .00 .36 1.3':; flO. 25 42
101; •• , ..... .00 .30 1.35 60.64 42
1917 ••••••.• 1. f>5 .36 2. 01 58. 13 42
1917._..•••• 1.00 .36 1. 36 33.66 42
1917.•••••_. 1.50 .36 1.86 52.13 42
1918.__ ••••• .00 .36 .36 16.65 43
1018...... .. :::::::T"::i:i' :::::::l::::::: ........ .33 .36 .69 37.15 43
1915 •• _•••.• 2 _••••••• , .33 .33 "",,,, .36 1. 02 38.30 43 
1U18 •••••••• 3 ..••••••1 .33 .66 __ •..... .36 1. 35 20.55 43:~fl1918 __ ••_••• 1 1.32 .36 1. 68 4331. 65

4 .33 .00 ••......""''''1·1918 •••••.•• 1. 32 .36 1.68 30.40 43
1918 ••.••_•• ~ •.••• ,.. : ~ : ~ .33 :::::::: 1.65 .36 2.01 31.65 43
1918•._..._. 6 .66.00.33 __.•._.. 1.98 .36 2. 34 4;,00 431915__ ._•••. 5 ••.••.•• .50 1. 50 .50 ..._.... 2.50 .36 2.86 57.25 43
1915 •••••._. 6 " •••• ,. 1.00 1.50 .50 ••••.•.. 3.00 .36 3.36 50.00 43
1919 •• __•••• o .00 .41 .n 12.;0 44
1919•••••••• 1 :::::::: .33 ::::.•.. :::::::: ::::.::: .33 .50 .83 16.00 44
1919••••••_. 2 ••••.••_ .33 :il·i· .••••••..••• : •._ .6; .50 1.17 22.50 44
1919._••.••• 3 ••__ ..•• ,33 .~7 .•••.•..•••••••. 1.00 .50 1.50 22. 70 4419\9__ ••.••. 4 •..".,. . 33 . 67 .33 .....••• 1.33 .50 1. 83 23.80 44
1919•..••••. 5 •••••••• . fx. .67 .3·1 ••....•• 1.6; .50 2.1; 25.66 44 
19ID•.•••••• 6 ••.•••,. .66 .67 .6; ••..•..• 2.00 .50 2. 50 33.60 44 

.POTATOES 

loiL ...__. 4 1.20' 0.63 -------- 2.50 0.38 2.88 86.60 55
1914 __ ' ._••. 4 1.&11 .61 2.92 .38 3.30 65.Q.1 55"" 1~-~--~1 -------­
1914••••.._. 4 :g~ ::::::::, 1. 24[ .61 -------- 2. 52 .38 2.00 102. 20 55
19140 •• _..•• .67 ••. _••••4 1.20 .63 -------- 2.50 .38 2.88 113.25 55
1914. __ ••• _. 4 • 67 •••• ~ ••• 1.64 .61 -------- 2. 92 .38 3.30 183.15 55 

See root notes at end or tablo. 
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TABLE 35.-Use of water on erops, irrigation water applied, rainfall, and crop 
yields at Ronalane, southern Alberta, Canada I-Continued 

POTATO ES-Continucd 

'['olu! <]U1U1tity or wllter Monthly application or wlilcr
Num- rccciycd hy crop Litera· 
her or Yi"ld ture

Year irrigu- t per ciled 
lIero (selllions May Juno Sept. IrriBn-1 Haio- Totlll p.110)lion rnl1~IAUg. 

------------- ------------ ~"---- .. --
Rtfi" . 

191·\. _______ Fal /i'led Put Fut Feet Put Fat Fut Busllt/.f tllCt l\'fO. 

1U1·1. _______ 0.117 -------- 1_ 2-1 0.61 ...........- ..... 2. 52 O. :18 2.110 1711.92 a. 
100L _______ " -------­" .67 1.20 .0:1 --- .... _.... 2.. t)() .:18 2.88 127. [>0 Iii 

.67 .. ------ .. 1.6-1 .61 ..------- 2.92 .38 a.30 127. IfI 5:;.\ 
WI·I ••• _____ 
lU1S. _____ ._ .67 ..-----_.. 1. 2~ .01 ... _... ---- 2.52 .:18 2.20 u.s. 8-1 5.5"0 ...._----- -- .. - ..- ... - -------- ..------- .00 .93 .n:1 2!,(l.OO 4()LOI5 ....____ 11915 ________ -------- -------- ----:[,0- .60 --- ..... -- .. • flO .93 1..0;:1 303.20 4o 

... _ ..... w ___2 --_ .. _--- .60 ..-- ..... ..- .... 1.10 • \13 2.(~1 408.00 4oIOUL .. ______ a -------- .... "' .. ---- .1iO 1.25 ...... --- ..... 1.75 .113 2. f,~ ·\04.10 4o1910_.. _____ 
IUW_. ______ 

a --- ......... .. -...--- .. .... -1'---- .... _-_ .. _- .00 l.a2 1. 32 180.liO 4I
~ 

11116 ________ I .. -~ .. --- .. -- .. -_ ...... --------- .M ...- .. ----- .51 1.:12 1.8a 2l>1.1iO 4 \ 
I ........ ---~ ....... _--- .. .. --_ .. _-- .-\9 .-\9 1.32 1. 81 271. 40 4L
19U;. _______ 1"- .. -----­
1 .. - ..--- ... .. -- '-- .. - -------- .1iO !- .... - .. --- • fJO 1.32 1.82 283.00 4I 

10111 ________ L ----- .... -.. .. '" .... _--- ---'--- .. - .50 - .. ----.-- .1iO 1.32 1.82 21H.00 41 
ID16. _______ I --- .. -- .... .. ------ .. _------ . [to • flO 1.32 1.82 288.00 4L 

1016_. ______ 

... - ... - ---_ .... -- ... _______ . U7 --------1 
---- · 117 1. :12 2.2U 287.10 41IUUI.. ______ _______ _ 1.00

2 --------t1018 ________ 2 ------- .. 1.00 1.32 2.32 2rl4.00 4 I 
10IS ________ 0 .00 .38 .:18 in. 15 4.3

L ----:33-:~::::::lU1S __ • _____ .3.1 .38 .71 la7.50 43 
2 1. (}I10IS ________ ·f>6i-------- .fl6 .38 329.15 43 

tlII8 ________ 3 • (Wi •a:l .00 .38 1.37 41S.75 4.~ 
lUlS ________ 4 

5 
------ ..- ---ii~:ij" -------~ 1.32 .:18 1. iO 32':;.00 4'3 

.. w_M ____

IUI8 ________ -------- :~~ I :~~ tiM .38 2.0:1 347.110 43 
1\118 ________ 6 - .._---,- • a3 1.32 .aa .. - .. '---.-- 1.\13 .as 2. :16 470.8S 43 
1018. _______ ---_ .. ---- .as 2.1>0 437.55 4.37 .00 1.32 .:CI 2.31 
IUIH ________ 5 -- .. _--- .. .50 1.1iO .liO ---- .. --- 2.50 .:18 2.88 303. ;5 43 
lUlU ________ 7 ... ---- .... - 1.00 2.00 .50 -,.------ 3.1iO .:18 3.88 3.12. 10 43 
lUlU________ 0 -------- ----:33- ---;.---- -------- --_ .. _--- .00 .50 .59 57.50 44 
191U________ 

1 -------- -------- ----~--- -------- .33 .50 .02 148. 70 44 
1919________ 2 -------- .3:1 · :14 ------- .. -------- .67 .5U 1. 26 218.40 44 
1919 ________ 3 ... _----- .3.1 .33 .34 -------- 1.00 •fin 1. 50 25.,. flO 44 

4 • (\6 _ 50 1911l ________ -------- .67 -------- 1. 3.1 1.92 303.40 44 
1910 ________ ~ -------- .3:1 .67 .fi7 -------- 1.67 .50 2.2U 366. 50 4•IU2O_. ______ 6 -------- .33 .67 1.00 -------- 2.00 .59 2.50 3\<1.10 44 

_______ 0 -------- -- ... ----- --- .. ---- ----'"---- .00 .45 .45 10.00 32lU~,(L 

1920 ________ 1 -------- .25 ----- .. -- -------- .25 .45 .70 104.00 32 
lIr~o________ 2 --------. .2., .25 ! .50 .·\5 .95 108.00 32 
10'.10________ 3 --_ .. _--- .25 .25 ----:25"1:::::::: .75 .45 1.20 146.00 3'.2., 1________
10'.10________ 4 ,-------- .25 .1iO 1.00 .45 1.45 217.20 3 2 .50 ________5 .50 .25 _4510'-'0________ 1.25 1. 70 315.40 3 

.50() t:::::::: .50 .25 I 0.25 1.50 .45 1. 95 280.20 3I _.- ----,,--~-------, .--
SUOAH BEETS 

tI , Talllr1014_ ••• ____ 1 ______1 5 0.07'________ a.8li 1.00 1________ \ 2.62 o.aS 3.00 10.116 M.071 .. ______ _SIi 1,011 _. ______IUI·L [, 2.02 .as 3.00 10.152 55·1 • Iii ,_. _____ • .79 1. 00 !________ 2.55 .as 2.0:1 1l.82O fi.'i19lL:::::J .00 .03 .1~1 U.UflO 401015_' ______ 1 
• li2 .m 1. 55 16.000 40

1I115......._.' 
 1.29 .03 2.22 1:1.800 40lUIS_ ..."" __ j1!116 ________ , LU-I .03 2.87 14.400 40 
.00 1. 32 1.32 4.S10 41ii:::::1;:I.l~.l:.;~;;.~ :::; ~. !~...~~~:1!l16 __ • _____/

11110 ________ .92 1.32 2.24 10.-140 41 
lOll!. _. _____ .92 1. 32 2. 24 11.120 41 
1017. _...___ 1. 39 1.32 2.71 10.800 41'I ." I········ ........ .w I········
11117 __ • _____ o --------1"------ -------- -------- -------- .00 .50 . [lO 9.910 422 _______ • ___ .____ .3:1 .:13 ________ 
1917________ .ml ,[.0 1.10 17.180 42 
1917 ___ • ____ .00 · [)() l.40 15.040 42 
I!I'~O._ •• ____ 1.32 • .'iO 1.82 10.070 42 
10'.10. _______ .00 .-15 .45 4.100 32 
l!l2O________ .25 .4.1 .70 8.000 32!t~:::·.:;!:::~),if·~ I:::::~: :~....~ .1020________ .50 .45 .UO 10.200 32 
1Il'.!O ________ · i5 .45 1.20 1l.4oo 321"---""1 ._.1 1 .1iO I ...1 .. -------l!l2O________ 1.00 .4.1 l.45 12.200 32

5 t '.0 "5 ',0 ,1920_________ . ..----.- .. '.' .. 1'------- 1.25 .45 1. 70 I 15.400 3~ 
61_:_~:._--! .liO I .50 .25 O. 2~ ! 1.50 .45 1. U5 12.100 32 

! 
See footnotes ut '~nd or table. 
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TABLE 35.-Use of ulater on crops, irrigation water applied, minfall, and crop 
yields at Ronalane, southern Alberta, Canada I-Continued 

wnEAT 

,I 
Totnl qunntity of wnt~rlIfonlhly application of wlIter I Num. ,,'eel vcd by crop Lltem­

Yield tllroYear i her of I----r---....----.--.-­ per dted 
i IrfiRII- " aero (seeI lions lIIny Juno July Aug. Sept. [rrign- Ullin- Totnl p.110)! lion fill! 

-----!-----;::-::-;:: Fffl'-I'-;:: -;::-;:: -;:: JJu&hcl. f/!C1~v~. 
191[>._. __ ••• 1 ••• _._._ .•__ ._._ 0.34 ••• __••_. __._._. 0.:14 0.03 1.27 4tl.ltl 40 
!Ula••••••••; 1 •••••••• _••• _••' .117 _•• _•• _.'•• ___._. .67 .03 1.00 43.50 40 
IOI~. ••••••• I O. M .-.-............ '1 ....._._ .55 .93 1.48 42. (17 40 
1915••••••.• ' I .iO • __._.......... _ ...__• __ .iO .\13 1.0:1 4:1.00 41l 

m:~:·:::::: i :~~ .... ~:~_ ::::::::i::::::::'1 1:~~ :llil ~~~ :1:[~ :g
J015........ 1 .._._ ••_ .02 _____••• _... __ .. 1...___.. .02 .113 1.55 47.0i 40 
Ullo.. ...... 2 .ow__.__ .06 .11S ••••• __ .1.. ___ ... 1.:14 .9:l 2. 27 49.33 40 
11115,._.....1 0 '''''''- ..-...........-- ........ _....... 1' .00 .I~l .O'J 42.00 40 
11110•••• ___ • 0 .........__...__ ................1........ .00 1.32 1.32 47.00 41 

HUO. "'_'" 1 ...._.._ .......... _. __ .. 0,50 ) ........1 .W 1. 32 1. 8~ 47.80 41 

WIG........ 1 ................. , ..... / .48 ........ , .48 1.32 1.80 41.40 41 

1010........ 2 ........ ........ .W .4~ r........ .\tl 1.:12 2.24 41.20 41 

1917 ••••• ___ 0 ......__ .............. , ........1______.. .00 .:16 .30 17.0'1 42 

1917........ 1 .._..... ........ .:1:1 ........1.._..... .:13 .:10 .00 25.66 42 

Hlli"' ..... ___ .. 2 ________ .... _.......... .on ..... _.. _.. _.t .. _____ .. ~ .00 .:i6 1.0'2 34.34 42 

11117......... 3 ...- ..-- ........ .00 ........:........1 .{Ill .:10 1.35 42.04 42 
IOli........ :I __ ••__ •• .33 .00 -.....--1-- .._... .Il'J .36 1.35 30.:16 42 
lIlli•• ______ 4 ....____ .3:1 .[~J ........ '__ • ____• 1.32 .:10 1.68 46.81 42 
IUli. __ •• __• 2 _______••• __.... 1. 00 ..____ .J....____ 1.00 .30 1. 36 4·UO 42 
IIl1i........:I .W 1.00 ........L....__ • I.W .:16 I.S6 W.OO 42 

1918....___ • 0 '''''''' ..__..__ ................!........ .00 .34 .34 2.55 43 

1918......__ 1 .3.1 .. __ ••••!...____ .;........ .33 .34 .67 31. 25 43 

HIlS... __ .__ 2 .3.1 .:1:11 _____... 1•• __ • __ • .66 .'34 1.00 34.M 43 

lUIIL....... 3 .33 . Uti 1..... __ .,........ .9\1 .34 1.33 27.00 43 

lUiS........ 4 .:13 .Il'J .... __ •• :........ l.32 .34 1.66 25.00 43 

1918........ 4 .33.00 .. __....... __ .__ 1.32 .34 1.66 27. W 43
1
1918........ 5 .33 . \XI I .3.1 '----...- 1.05 .34 1.00 31.05 43 


1m:::::::: ~ _____... :~~ I:~ :~ I:::::::: U~ :~! Ui ~~:: !~ 
1918........ II ••_••__• 1. 00 1. 50 .50 '..______ 3.00 .34 3.34 35. R5 43 
1919....____ 0 _______......... __ ..____ ...... __ '--....__ .00 .47 .47 10.50 44 
1919. ___.... I ________ I .33 __...._.L __...+.....__ .3.1 .47 .80 25.00 44 
10111____ •• __ 2 __..____ .33 .:14 ...............__ .6i .47 1.14 25.00 44 
1919........ 3 .:13 .67 ......__ .'...__... 1.00 .47 1.47 37.00 44 
1919... ____ • 4 .33 .67 I .a3 __ ...... 1.33 .47 1.80 30.W 44 
I9lU....__ .. 5 .66.68 ; .3.1 1.....--- 1.67 .4i 2.14 39.50 44 
1919....._.. 61'------.'.66 .67 i .07 ;........ 2.00 .47 2.47 36.40 44 

i" 
I These experiments were eondurted c<)opcmti"cly hy the reclamation sen'icc, Department of the 

Interior of Cllnllda, ,\nd tho Southern Albertll Lllnd Co. lind il." successor, tho Cannda Lnnd &: lrrlglltion
Co, 1'ho plots rnngmlln slzo from a fruction of I IIcre to 1.667 IIcres. In 11121 this slation WIIS abandoned 
In fll"or uflllllon' n,lmntliKeous loclltion lit Vauxhall. Preclpitntion figures prior to 1917 are for period April 
I to Sept('mher :!OI Inclusl"o. For 1917 11l1!1 following period, April I, to harvest. Solis: Fine sandy loam 
soil for sovcrnllnc IC~, then a sandy loam to 6 depth of 3 to 4 f('Ct, underlaid with SIIDO nnd gravel. • 

I Swnmer full owed. • 
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TA'BLE 36.-Use oj waler on crops, irrigntion waler ap'plied, rainjall, and crop 
yiclds at Strathmore, .~outhern Alberta, Canada 1 

ALFALFA 

~fonthly applicntion oCwntcr 'fotal qunntity oC wnter re· 
Numher .wlved hy crop Yield 

Ycnr oC Irri~n· pcr nero IIlions i lllllt'· i July ,\u~, rt~~~' HnlnCnli Totnl 

------I---'-;;;;/I---p;;(F;;t -;;;;-F;;t--;;;;;-~ 
.1015................. . I ,.......... .......... 0.25 0.25 1.44 1.60 23.23 

lfiI5................. . 

1915 ............... .. 

1015................ . 

1015 ............... .. 

1011L ....................... ~~. 
 !1::·~:~···~1.~·~:·:~·· :::::i'i: 'I iff ~~ ]~
1Ul[),,~. ~ ............... _.... " .• 
1015............. . • •.• _.~IJ.......: .• ;.......... 1.00 1.00 1.4·\ 2.44 '3:12 

FODDeR COHN 

*11.:·:~:2~:~·i·I-Ji~~::::T=±-:·_··_·_·(_;~_k_5·..:.I__:·_;[_·~-'I'-_l_~~_!1-.!...1__2_1~_fo_;-'.1__:_:i_I~_~ 
l'EAS 

. .,..---
I > B,,.,hrL, 

IUI·I. ................ .1 ....._..- 0.00 0.71 0.71 327.80 
H'I·I. ................. j ?·· .. ·0:30 : :::::::: ...... -_ .... .30 .71 1.01 320.30 

1111·1. ............... , I .·10 ......... . ...... _-_ .. .40 .71 1.11 340.30 

101-1 ................. , o .............. .00 .71 .71 321. 20 


I -- ..-.. -- .39 .71 1.10 321.50 
I .... ,..",-- .21 . il .02 '34.50lsU :.::::::::::::J I .. ,. .. - .71 '18.00...... .41) 1.20 

1111·1.······· .. •• .. ····1 I . 40 1 .71 I 1.11 320.60.. m" ..... ~ 
--~-",----"---.~,.-

1014................ .. 0.00 0.71 0.71 "248.00 

101-1 ................. . .00 .71 . i1 "254.00
g··..······1:·..··..··\·····..··· 
1014................. . I :::::::::: ·····O:iii·\:::::::::: . 13 .71 .84 3 276.00 

1914................. . . 40 .71 1.11 335.1.00 

JO].l ................ .. .00 .71 .71 3 209.00 

1014................. . ?:::::::::: .....:~~. :::::::::: .13 .71 .84 3 210. 00 

IUI·L ................ . 2 .......... .40 I ......... . .40 .71 1.11 , 251.00 


"URXIPS 

• 144.70;m::.':~~~:-------:- ..····..··I~:.·==:I..··..·;;..I......"1'--'-0I· ­ 0.00.2.') 1 1.44 1. 69 198.20 
1015.................. 1 .......... .......... .5O .50 1.44 1.94 
1915.................. I .......... .......... 0.•5 1.441 1.441 j 


• 323.30 
1915..................1 I .......... .......... 1.00 1.00 1.H 2.44 • 271.30 


WHEAT 

1914.................. 1 o I ......... :.................... 0.00 0. 71 0.71 116.00 

191.4................. . I 0.17 .................... .17 .71 .88 , 26.80 


I . za T........ ___ ...... .. ____ .. ___ _
191·1. ................ .1 .23 .71 .94 , 25.60 

2 .23 i .. ____ .. ____ .. ______ .... ..19H..................i .23 .71 .94 , 36.10 


.191·1................. . I .31 .................... .31 .71 1.02 '42. 80 

1914................ .. o .00 .71 .71 116.80 

]914................. . I .~ ::::::::::: :::::::::: .28 .71 .00 '39.50 

1914.................. I .32 .71 1.00 145.10 

1014................. . I .21 .71 .92 I i6.10
:~ ;:::::::::: .......... 

1014................. . J .a3 .71 1.(}J 150.10 


1 Thcsc Inv"stignt.ions were carried on hy the Irrigation branch Onter the rcelllmation service) Depart.
Jllent or tho Ioterior oC Cannda, In t'OOpcrntion with the department oC natunll resources oC the 6nnndinn 
Pncific Raiiwa>·. The plots varied In SIZO Crom 0.08 to 0.78 nere. Owing to the wet senson, no Irrlgntlon was 
applied In 1916. In 19i7 this station \VIIS ahnlllloned IlS 11 result or a rise In the ground·wllter level. Pre· 
cipitation Cor period Apr. I to Sept. ao, Inclusive. Salls: Sandy Cor II Cew Inches In depth, then n fine 
sandy soil to n depth varying Crom 3 to 7 Ceet, underlllid by n very imperviollS subsoil oC heavy elny nnd 
gumbo. 

, jo'rom Rpt. Irrlg. Surveys, 101[,-16, Dept. Int., Cnnndn (~O). 
I From Duli. 4, lrrig. Sor., Dept. Int., Canadn (5~). 
• From Itpt. Irrlg. Surveys, 1915-16, Dept. Int., Cnnadn (40). 

I From Bull. 4, IrriK. Scr., Dept. Int., Canudll (54) • 

• Summcr rallowed. 
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TABLI!l 3'7.-Use of water on crops, irrigation water appHed, rainfall, and cropyields at Strathmore, southern Alberta, Canada 1 

ALFALFA 

Monthly application Total !Juantity of water
Num- of water roccive(l py cropArea YieldYear irri­ I~';"~~ 1-------,----1----,----,----1 porgated acre Itir.a~ May June July Iti~~:l- li~t Total

------,----------------------- ­
101·1 _________________________ .....tert's Reet Ful Feci Feet Feet Feet Ton8Wl·l _________________________ 1.40 0 -.------ -------- ---6:20- 0,00 0.71 0.71 0.74
1914 _____________________ • __ • 1.55 2 0.18 --.----- .as .71 1.0919B_________________________ 1.37 2 .27 .58 .71 1.29 34.30
IIlI4 ___ •••• ______ .. ____ • ____ .33 1.12 .71 1.83 3.263.43 2 

.31 '--6:79-	
3.69 

IIlJ.!. _______ .._______________ 3.69 2 1. 51l .31 1.00 .71 2.61 3.10101·1 ____________ • ______ .. ____ 2.01 .82 .38 1.2010,00 
2
2 ----:ii.j-	 .il 1.91 2.0219J.!. __________________ •___ •• 	 -------- I.OS 2.02 .71 2.73 4.1S5.00 3 .04 ------.- 1.25 2. HI .71 2.00 4.S7 

FLAX 

\ ,Bu.,hei810101. ______________ • _________ , h. _0 (]1 \. _______ 1. ______ .\--------\ 0.71 2.00
191·1. -- -- ••••••~.-~ ~.- •••• -c~:;,:.\' I. 0\ ______________ __ 0.00 I 0.71 \
____ ,'_" 	 1.04 .il 1. 75 15.00, "_ l,_,_,_.....!..~_ _"--__-'-__-'-__-'-__~ 

WIlEA'l' 

1014 _____ •____ . ______________ \

1014, .....___ •___ • __________ _ 3.69 I ________ 0.21 _______ _ 71 11.30
1014 _______ • _______________ __ 18.00 \--------1

1

--------1--------\--------\ 0.00.21 I 0.71 \.71 0..92 1 15.50
2.25 II--------i .30 -------- .31l .71 1.10 22.10 

I Investigations Wero carried on hy the irrigation branch, Department of the Interior of Canada, incooperation with tho department of naturai resources of tho Oanadinn Pacific Haiiway and with indi­vidual farmers. SoUs: Sundy ioams, sarno of uniform texture for some depth, and some underlaid withhardpan at about 6 inches. Precipitation for period Apr. 1 to Sept. 30, inciusive.'D'lta from Bul. 4, Irrig. Ser., Dept. Int., Canada (54).
I Fall irrigated, 1013. 

TABLE 3B.-Use of water on crops, irrigation- water applied, rainfall and cropyields (It Gleichen, southern ,liberia, Canada 1 

OA'l'S 

Total quantity of water
received by cropNumber YieldYear 	 of irri- 1----;------.,----1 pergations Irriga­	 acre'

Rainfall Totaltion-----------------1-------------- ­
1915_______________________________________________ __ Feet Feet Feet BU8hel!1915_______________________________________________ __
1915________________________________________________ _ 

o
o 

0.00 1.24 1.24 3S0

.00 1.24 1.24 379

1 .10 1. 24 1.43 75 

I These wero part of 1\ series of fieid demonstration piots on which a program of irrigation was conductedby tho irrigation division (later the reciamation servil-e), Department of the Interior of Canada.plots contained 1 to 3 acres. 	 ThePractically aU the soils wero of the sume general structure and texture as atStrathmore. The precipitlltion was for period Apr. 1 to Sept. ao, inclUSive.'Data from tbe Upt. Irrig. Surveys, Dept. Int., Canada, 1915-16 (40) •• Summer fallowed. 



---------------------

IRRIGATION REQUIREMENTS OF ARID AND SEMIARID LANDS 109 

TABLE 39.-Use of water on crops, irrigation water applied, rainfall, and crop 
yieldd at Vauxhall, southern Alberta, Canada 1 

DARLEY 

Total quantity of wator ro-Montbly application of water ccivcd by crop 
Year of irrigll- per

tlons aero 

Number 	 Ylcld 

Juue July Aug. Irrigatiou l~ainfnll Total 

P<et Feci Feet Fut. Ji'eet Feel Bushels1021 __________________ 
__ M ______ •0 ---_..._--- 0.00 0.30 0.30 3.21921. _________________ 

1021 __________________ 
1921 __________________ 
1921 __________________ 
1921 ________ •• ________ 
1921. _________________ 
1921 __________________ 

4 
1 
2 
3 
4 
4 

I4 

O.M 
.33 
.33 
•:13 
.33 
.M 
,tiO 

-----ii~W 0.33 

------~33- ---------­
.M 

------~33-.M 
.33 .33 
.33 .33 

1. 32 
.33 
.M 
.00 

1.32 
1. 32 
1.32 

.30 

.39 

.30 

.39 

.39 

.39 

.39 

1.71 
.72 

1.05 
1.38 
1.71 
1.71 
1.71 

43.2 
16.4 
25.2 
32.8 
40.0 
44.4 
47.6 

OATS 

1921. _________________ 
11121. ___ ... ___________ 
1921._ . __________ • ____ 
1021. ____________ • ____ 
1921 __________________ 
1021 __________________ 
] 021. _________________ 
1921 __________________ 

0 
1 
2 
:l 
4 
4 
4 
3 

J 

----·ii~33- -­ --­ -----j---------­
--------­-;­ ---­ ----­

.33 O. :13 ------.--­

.33 .M 

.33 .M 0.33 

.66 .33 .33 

.66 .33 .33 
• (i6 .33 

0.00 
.33 
.M 
.00 

1.32 
1.32 
1.32 
.00 

0.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 

O.~O 
.73 

1.00 
1.39 
1.72 
1.72 
1. 72 
1. 39 

12. 4 
66.4 
SO. 4 

100.6 
112.8 
116.4 
115.6 
112.0 

---_._------- ------
PEAS 

1921 ________ • _________ 0 ---------- ---------- 0.00 0.40 0.40 6.81921_. ________________ 1 0.33 ---------- ---------- .33 .40 .73 12.41921.______ .._•. _ • ____ 2 .33 0.33 .66 .40 1.00 15.61921._. ____ • __________ 2 .33 	 0.33 .66 .40 1.00 23.2]021. __ . ______________ 2 .33 	 .33 .66 .40 1.00 20.81921. _________________ 
3 .33 	 .33 .33 .00 .40 1. 39 24.41921. _________________ 
3 .33 	 .33 .33 .00 .40 . 1. 39 21.6

1921 _____ ----- ________ 1 3 .33 	 .66 .99 .40 1.39 24.0 

POTATOES 

1921. _________________ 
0 	 0.00 0.567 0.567 46.51921. _________________ -----ii~25- ---------- ---------­
1 	 .25 .567 .S17 124.81921 __________________ 	 ---------­-----ii~25-2 .25 	 .50 .567 1. 007 191. 21921. _________________ 
3 .25 	 .21; 0.25 .75 .567 1. 317 217.21921. _________________ 
4 .50 	 .50 1.00 .567 1.567 280.01921 __________________ 

1921._________________ 5 .25 .50 .50 1.25 '.567 I.S17 352.0 
1921. _________________ 5 .25 	 .50 .50 1.25 .567 1,817 376.0 

6 	 .25 .50 .75 1.50 .567 2.007 320.4 

,ynEAT 

1921 ____ . ____________ _ o ____________________________ __ 
0.00 0.39 0.39 'S.41921.________________ _ 

1 0.33 	 .33 .39 .72 24.81921 __________________ 
2 .33 	 0.33 .M .39 1. 05 33.21921 __________________ 
3 .33 	 .M .00 .39 1. 3S 37.61921. ________________ _ 
4 .33 	 .66 0.33 1.32 .39 1.71 40.01921. _______________ __ .M .33 .33 1.32 .39 1.71 43.2

1921.... ____ • ________ _ .M .33 .33 1.32 .39 1.71 40.41921. ________________ _ .M .33 .33 1.32 .39 1.71 39.2!I 
I Thesc studies bave been made by the reclamation service, Department of the Interior, of Canada, and 

the' Canada Lond & Irrigation Co. The plots arc 0.25 acre in size. Precipitation for period, Aprill to 
harvest. Soils: More uniform tbon at Ronnlone. Data taken from Ann. Rpt. Reclam. Serv., Canada, 
1921-22 (88). 

, EstImated. 
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