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shout 15,400-10,000 B Cvp the saxiiest whest o10p wis resped fyom
caltivated wild grosses (Mann, 1945}, In Biblisal tises the ¥iddle
Beat asted as the granury of the western world snd led the world in
sereal produstion. How, hovever, the situstion ils differect. The
¥iddle Zest is ome of the lovest yielding sreas in the world. This
failure of the ageisulture of the ¥iddle Zast may be due to both
elimstio and culturzl veasons. Yeny students of the ¥iddle Zsst report
that the ollante hes changud sud that there has been & graduel decline
in the amount of yelnfall, esperdally of the sutuan rainfall on which
the grovey of sinter whest depends for the sowing sod gewsinstion of
kis ovop. Cultursl practices have not changed spprevisbly 4n thst
rogion even though the whole area mey have changed fyoe sub-humid to
semi-~arid. Parmers still folleow the sae routine of thoussnds of yeurs
ago. Amther vessen for sgricultursl fallure is the lack of knowledge
about elimste agd erop relstionships s the atbaspis of growing whed
in aress where ihe climatie pattern is sot suited to whest produetion.
Ssny areas hoving ss much as 16 inches of sumal vainfall fall to
glve an euonomde orop yield., For instamse, during the 15 years
1930-1934 the average anmzl precipltetion in Teipolitands wes 14.8
inthes and in Tunls 16.5 inches, shile the ylelds per scre wers 5.2
and 6,0 bushels, respestively. In South iustralias, which enjoys
sisilar cilmate and where the aversge precipitotion for the same years




wes 16,0 Lrohes, the averags yield ses 10.6 bushels, or double thet of
Tripolitunis for the some amount of yolnfull, This significent
diffevence indiestes thot in deweloping ayid reglose it s necessary to
estimate the capacity of elimstiec snd soil conditions for the preo~
dustion of profitable whest ylelds.

The present problen is to lavestigate westhwy in relation to
winter wheat production snd to determsine the extent to which ylelds are
infiuenced by elimstic fastors at different periods of the growth ayele
of the wheat plant. HXnowledge of such relationships mskes it possidble
to determine, Lo a certain degres of accurasy, the sultabiidty of &
region to sioter wheat production,

The stady consists of & veview of literaturs on tiw subjest and
of & statietiosl apalysis of whest yields in reiation to snnmel veri-
ation in clisatic slewots for typlosl drp-land sdotereshssl srezs.

Yesther is characterissd by s lerge muuber of wariables such as
rainfall, tomperature, hours of sunshine, wind veloclty and humidity,
but only temperature snd precipltation have been extersively nuasured.
Therefore, thess two wsather slesents bave been given primery im-
portanes in this favestigation.

“heat has besn ohosen for this study beesuse of ibe predominance
in the farming of arid reglons where topography, seil, lovstion and
rainfnll are favorable for agriculture, Wheat survives dry spells
better than oats or berley, and le considered the best representative
of the susll groine. Sinse it has a wide geographie distribusion, it
offers the widest possibiiities Tor the amalysis of yield under varied




slimetie copditions, Winter whest predosinstes ic sesi-arid veglous
enpecislly in the biddle Zawt; for this resssn the inwestigation i
Leited to this erop. |

*Dey-lant’ veferved to in this study is that land which receives,

on the average, &n annual precipitetion of not more than 230 loches.

Two dry<lend aress whish reseiwe moat of thelr precipitation durdng

the winter asd spriog momthe and widek have very lisited reinfell during
the suxner have been studied,

The ters "weather” is enployed rether than “elinste.” The two are
diffeventisted in that olimate is an sversge of westher conditions and
dateruines the dezree Lo which &n avea is sapsble of crop produstion.
toather is the sum of day~to~day slimatic elecests and deteraives the
yield of evaps Ior sny particulay ssesos,



Nost Linvestigstors agres that the wheat plant eriginated somewhere
or somon wheat fovms the basis of the grester part of the vhests
spesies end inclwdes many veristles of beth wister and spring wheats
{(ilson, 1948).

Verious fiuvestigstors divide thw growth oysle of whest inte
separate stages, Assi (1922) divided the sysle inste four periods: the
first, from gerwination and dewvelopment of the plant ustil the bew
gisaing of tillering) the sesond, frem the beginoing of Millering umtil
Ang} and the fourth, frow heeding nntil harvest. Seith (1930) recop~
wised six stages in the lile oysle of vhests sasely, gemsination,
growth syele ssvording to the sensitivenses of the plast to westher snd
its ressiion to weather fastors. He mrecegnised the following stages:

1+ Germination and the formation of the firet leafs For germie
pation, soll should be suffisiestly ware and adequately molst. If wheat
is sown too sarly in the Fall while tiw ground in warm, plante may
start wall bat soom decay or wither. If the sesding is sone late, when
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So "a very late mmser 1o warmer reglons of wheaat sulture or & wvery
sarly winter in the socler regions may grestly disinieh the yisld of
winter wheat,”

2. From the formstion of the first lesf untdl hesdingt In this
period the aversge daytime temperature should be abeve 40.0° ¥,, the
in this stage is that immedistely before hesding, whem the wheat plant
1s very susceptible 4o wenther chargss. |

3. Heading snd flowrings During this pericd eoel westhier asd
plonty of molstare sre favorable for good crop yields. High temperature
snd 1ask of molsture st the time of bleasing tend W produes sterile,
ssoyched or shrivelled beads.

ke Pormstion and meturisg of gveins Cool, husid wenthey during
favorsble for good yislds. Very hot, very dry sud wry windy wather st
this period veduve yield by eausing grain %o be suall and shrunken.

Asberg's division of the growth oyels helps in understand
Wﬂﬁ%%t%fmfﬁwtﬂﬁMWmﬁmﬁ
P 316,

SRS T R

wol spring, shich graduslly fades into & wwer susmer, with

Crop, ot snmegh 1o brisg the £rela vo AMterisy, Gith |

sbundest senshine snd ratber dry alr towards the harvest but

wl thout seorehing sind ustil the grein is fully
m&m%wmwmmummm viss:




the plant during Ate growth bo the welght of the dry matter prodused
exsiusive of roots” is not & constast and defizdte ratic. It varies
ench soll fastors as typs, molsture costent, cultivatios, fertility,
temparature and oropplng system, sad by such elimatis factors as Stemper-
stare, hanldity and wind velosity, Different investigators found
different ratios ranglng fvom 395 to 801 pounds of water per pound of
dry-nsttor and from 1067 to 1280 pounds of water per pound of graim,
In gonerel, on dry-land farms, high ylelds are ususlly sssoclsbed with
a low water requiressnt and vice~versa (Bracken and Oardon, 1935).
Hopkise (1935) found in Ssskatehewen, Cansds, that the water recuiresent
of spring wheat was 489 pounds per pound of dry sabter when wheat wes
gPown on fellow land and 764 pounds per peund of dry matter when wheat
followed wheat, Fiamel (1929) reported that the water vequiresent of
winter vheat is still greater ther spring wheat dessuss it is o long

senson erop,

Te a lnited degres, plants ean adjust snd protest themselves
making their sap more soncentyated and can resist heat to a linited
degres by tramspivetion. Although both soil and sir Semperstures sre
importent fectors in plant growth, most studies have been mede only on
given by Alsberg (1928) se 66-77° F., ani the two extremes st which
gorninstion can oveur s AL® P, and 200° P, Crowih of the wheat plast
was found to sease when the temperature dropped to 40,0° F. (issi,
1922), Also et & tempersture of 108,5° P, or move, growth censed and



found by Butter (1911) to be 83.6° .




DISTRINGTION OF vHEAY
grown sadey vary diverse sonditions. Ite range of growth resshes e
far north as letitude 65° (in Burope) snd es far south aw latitude 48°
(in fmstralia)s 4t ir slec grown within the troples in such countries
as Egypd, India, Rexieo and the FRillipines (fSwith, 1920). This does
b meen thet every area withia the shbove Lixits can producs whesd.
tastors; for exssple, in Sowth iustralis, Gest jmetralis and Victoris,
30 inches becauss otlier fastore were faversble. It hes besn stated
of 31.535.4 inches, quite wnfit for the produsticn of any orap becsuse
{Crayton, 1930).
winter whest is wider in ite distribution than spring whest. It
vosupiss the grest bulk of the world's whost soresge. But in sose avess
South Jakete-iionssots Reglon of the United Ststes, mpring wheat snd
Benpwit and Farusworth {1937) gewe the distribution of the world
vhest scresge {average for 15 years, 1920-1934) by five~iosh walafall
scoes and indieated that 41 per cent of the wheat asreage lie in regloms
haviog an smmal reinfall of less than 30 iuches. This dlstribution is
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shown ia teble 1, which shews the heaviest sontenivation of the acreage
in the 1520 insh sooe. This relatively heavy concsntration is said %o
be recent, and Yo be dus to the devalopment of better dry fewming
Faynaworth alse gave s gecgraphie distribution of wheat avess by sise
of yield, Prom their dats table 2 was prepared to show the dlstyie
for the 15 years, L9R0-1934.

Table 2 shows that the distribution of drywlani aress aseurding
to yleld iz approximstaly sysmetrical or somal with nesrly as sany
is in the frequeney interval 9=11 bushels per sore. The nssn yleld for
the 39 reglons wes found to be 10.9 bushels per scre; the median 10,9
bushels per scrw, and the mods 10,6 dushels per scre.

The five lowest ylelding avess were Tripolitanis (5.2 bushels per
acre), Cyreveits (5.4 bushels), Tunis (6.0}, San Luls, Avgentine
(6.7) and Genary Islsnds (7.1). The five highest ylelding sress were
Alberta, Cansda (18.0), Eashington, U.5.4. (17.5), Mscitoba, Cansds
(15.9), Californis, U.5.A. (14.7) and Susketebewsn, Censda (14.7).



Table 1. Diatridbution of world sheet soresge by five-ineh reinfall
SO mmmmm*

| ne of total

2ne

§Lﬁnsgssﬁz¢E
aﬂ‘wwnﬁgﬁgg

Tebls 2. Distribution of the sajor whest aress of the world by sise
ﬂ‘m tverage yield levals mxmmw

WMmrm | o
in bushwls Hosber of aress of indiested yields
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REVIEY OF LITERATURE

Literature on the sorrelation of westher and arop ylelds is
voluninous and extensive. Eany writers in different countriss have
festors upon the yisld of grain ercps, Litersture on the relstion of
weather to yleld of wister whest, however, 1s liaited in smount and is
mush less extensive than litersture on the relation of weather to yleld

Sarkley (1927) found in Northern Vietorias, mstralis, a wery high
positive correlstion of 0.90 Detween yield and ralnfell during iugust
and Septesher (oorrespond to Febyuary ani Mereh fo the northern
henisphere). Clayton (1930) alse found that in Justrelis the reinfell
cones into hesd in esrly Cctober. He poinked cut that fugust sed
Septenbey sre the montha of maxiswn growth and ineresse in dry sstter
{correspends to Dotober~ipril rainfell i the northern hemisphere) ond
average vhest yislds in Vietoris, tuetealis, for thirty years and
found that 0.89 bushels were produced for every inch of ralnfall., He
slso yoported that rain duving Septesber has the most proncunved sffect

Hesslivg (1922) velating weather to yield of winter sheat in the
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The highest sorrelation wes found betwoen yield and the tsmpsrature for
the four morths Jugust through Eovember (corresponi to February throagh
¥ay in the sorthemn hemisphere).

¥sttice (1936), ueing dats from lkrem, Colorade, correlated the
yield of winter sheat under sight eropping systems wmith five weather
slesents over a period of 15 yesws. The cormelation ecvefficients whioh
he found for the sumwer fallow eropping system sre:s +0.52 1,13 for
yield sad Juse rainfally +0,38 .15 for yield and fall rainfell;
0.k o.3h for yield and Decenber mean tesperature; «0.49 J.34 for yleld
snd June evaporatien; end «0.32 1.16 for yleld and seasonsl svaporation.
He connlnded that the highest correistion was betwesn Juss rain and

Brecken and Cardon (1935) found at Nephi, Utah, s ratio of 0.962
between yisld and relofall for the yesrs 19111918 and of 0,983 for
1927-1933. These ratios repressnt bushels per ssve produced for svery

Henemy (1938) foumd a bigh corvelation between the mscunt of
ralnfall 60 days prior to sesding time and final yielde. He was able
to forecast the production of wister sheat by orop reporting districts
seven months pricr to harvest tiue with s fair degres of scourasy. Ne
the northern district s qurrelation cosfficient of +(,872 betwen yield
sorrelation: +0.536, Ia the middle distriet the Getober to Nowsber
precipitetion showed the highest relatioms +0,766.
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Pallosen and Lande (1941) found in western Xssese that reinfell
ditions and winter whest yields in central and western Xsnsse. She
reported that rainfall is the most criticel amd outstanding fsetor in
the predustion of winter whest. GShe found the mest significant
relationship to be that falvly molst Jaguets, Septembers, Gotobers,
Janasrys and Febyuarys, and distinetly dry iprils were followsd by good
yields of sheat, &he also fourd » gorrvelstion cosfficient of +0,50 for
yiald and total yearly snowfall and of ~Co60 for yleld and minieus
teupersture in Juue, She rveported thet lerge yields seemsd to be
fevored by large mubers of frost dsys in both Cotober and ipri
Styrong winds in Deceaber were perhaps favorable to yleld showing a
positive corvelation coefficiest of O.44, but strorg winds in Septesber
snd Mareh affected ylelds negetively showing o correlation of «0.77 asd -
=0.Thy respestively.

Zink (1940) studied the relation of westher festors to whest yislds
on the levan Ridge, Utshs She found the bighest correlations %o be
yield sod ralnfell. Evaporation showed the highest and most consistent
asorrelstion becenae it 1w an indegration of seversl elimstic fastors
such ss temperstare, hunldity sad wind veloeity, Gome of the more

tant corvelation gosfficlents whish she found are the follosdng:
+0,113 betwesn yleld snd ralnfall during the year of harvesty +0.668
botwean yield and ralnfell during ipril, Yay and June; +0,327 Detwesn
yield and rainfall during the faliowm peried; ~U,T00 betwesn yield and
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svaporstion fras 2pril 1 %o heading; «0.437 between yield and maximum
temparsture of tbhe period 2pril 1 to heading (June beduoe 30).

4 manber of lavestigetors studled the relation between soil
noistore at seeding time and yleld of winter whest,

Hallsted end Coles (1930) studied dats frem thros dry-land experie
ment stations in Kanses and found a eorreletion of +0.85 batwesn
molsture in the upper three fest of soll at the tise of seeding of
winter whest and the yield of wheat the followlng yesr.

Pallesen and Laude (1941) also made ihelr stadies in western
Xensas and reported that the molsture stored during the fsllow yesr Soe
ereased the level but did nct reduse tim absulute warlabiliiy of the



SHIPS RETWERN RAINPALL A0 YIELD

In regions having lisited rainfall, growth of whest snd its fimal
yield are primarily depssdest upon mefstare. Therefore, it seems thad
fatlure of the crop. The magultude of this miniswa varies with many
factors swch as yeinfall distribution, humidity, sversge wind welecity,
sir temperaturs, and soll type. Nathews and Brown (1938) lnvestigated
st Colby snd Carden City, Kansas, ani found that 7.37 loshes of sater
051 ineh of water produced s bashel of whest. Wats (1948) glves
10 inohes of sessonad {iprilsOcteber) rainfall as the margin for
water. Holsture 18 ot aqually beneficial to whest in all ite stages
botwesn rainfall duaring diffevent pericds and yisld, 4 study wan made
the other in Jush County, Utah. For South Mmstralia, dets from five
This pooling was oecessary to form a long serles which is required %o
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show the aversge velation of yield to precipitetion. i precedent for
this prosedure is fownd in Hopklie' (1935) pooling of the yemults fyem
sovaral stations in Cansde $o give hism a long series. For Jush County,
Yiah, the yield data for the Nephi Dry-land kxpsrimestal Pame have
been correlated with rainfell dets as recorded at Leven, Ists for 42
yoars, 1908+1949, have been analysed to show the relstionships. For
South Metralis Lhe yield figures are the aversge of all systens
practised on the farms shile those for Nephi are ylelds of the susser
fallow eropping system.

The relationships studled for South fustralis are those detween
yield end the following rainfall pertedm:

1, ¥onthly relnfall.

2.  Total anmeal reinfsll.

3.  Sesecnsl veinfell, or that mﬂ@lﬂmﬁm fallirg durlag the
seven nonthe of mﬁm growth of the wheat plant, nsxely ApvileCetsbey.
This vainfall iz tewwwd ‘unseful’ because of ﬂw drect zssistance to
the grosling erop.

& futumpn ralofell, or thst precipitstion falllng ﬁﬁﬂﬁg m
monthe of ipydl and Bay, This pericd covers the gerwm
forma Lrate ’.'lﬁ&ﬂ!iﬁ%&l%ﬁ&ﬁﬁh%}ﬁh

S5, Tlater yslofall, or thet me falling during the
mammm This period lnoiudes the peried of early
vagetative growth and $illering.

6. Spring reinfsll, or that precipitation f2lling during the monthe
of W; Septepbor and Cstober. This inelodes heading and flowering,
the acst oritical periods in the growth oycls.

T+ ‘Fallow' valnfall or thet precipitetion falling during the
sight monthe from fugust 1 of the yesr prevedirg harvest to Eareh 3 of
the harvest year. This tould be tesmed 'pre~ssasvual' rsinfall and
sould be regerded se an indiention of soll molsturs at seedirg tice,

The correlstion cosfficlents betvesn yield and rsinfall for mouthly




Table 3. mmmmmmmmm
obuiomd fron stalysis of dats fros five dey-land :
W%M&hmmﬁwm

iy prectpteoton Srsstion

Nenth ()

Jasmary 0.50 +0,153
¥areh 0.72 «~0,089
Aprid 077 02
Yoy b +0. 309¢
June 202 +0, Sh2nw
July 1.72 - #D,Shiew
Magest 1.90 +0, 7230w
Cotedey 1.43 +0.ALgen
Novenbey 0.9 +0.208
Decenbey #M +0.092




Tadls k.

rolaticnskiips betwean yiold and walnfall ourling
obtained

; rdody longer than obe month from stalysis of

dota from five deplond experisental famms in South

Whtwﬂ?wm

Te GO0 « 1043 X
[T= 2.615 » X299 X
T = 12,120 + LS X
= 6472« 24672X
= 3.806~ 2441 1
[ %738+ 0,188 X

o
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and gives the rsgression squations of yield on reinfall during the
ssas periods.

In South imstysiia, winter whest is sesded fa Aprdl or Nay, the
with yield. However, presipitation in Febrasry showed a megative
correlation which spprosshed aigeificanse. Sines this velstionship
wes sonkrary to sxpectation, & seareh was made for the csuse. It was
xmmsmmummm;mﬁmﬂmu
correlation of «0.409 wish wintar ralofall and a significsnt segative
correlation of «0.234 with spring raiafall. 1This sewms to indicate
tation the following winter and spring, sod thet it is this low
previpiiation voleh omumes the reduosd ylalde rather than the high
Hay, the month in wiskeh sesds geyminate, has & highar and eigrdficent
sorrelation. Prom lisy on, the whest plast sdde to ite dry weignt st
an ineressing rate for three %o four sonths, yeashing & maximen in
sarly October whan hesds bogin to appear. Froz Ottober wntil harvest
aroasing impertance of presipisation for the wheat plants as they grow
bigger and trazepiye norve.

Table & Ludisates that the “sseful® rainfall or that falling during
the monthe of 2pril te Octoder hae the eloswat relatiomsbip with yleld.
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relationnbip wes found betwean ylald and spring wain. hie conforss
Spring reins are most effective besause they fall at & peviod when
Srazspiration 1s at & maxisam and molsturs is sost nesded. e soele
fickente of corrslation also fndieste a lasic of relation betwwen
vegression soustions ia Sable &) represent the mmber of bashels of
sverage Anfluerse Lin bushels per soye of ome sdditionsl inch of rein
above the averags or & deficiensy of one iosh below the aversge during
the stated periods. They show the et effect of relofall in any ome
winter snd spriveg vaime 48 0,105 dushels per atre. Thet for yield ca
vister reinfall, independert of sutwmn end epring raioe is 1.670 bushels
por sove;y and that for yield on spring reinfall indepemdesrt of both
regression sonffisients (b' « values) are 0,019, 0.405 and O.4hk,
respestively. These indicate that the maximem sffest of rainfall is
recelved during the sprisg and sioter, with much less effect during the



inflvential factors, satwsn vainfall (X3), wiater reinfell (X3) and
| ¥ o 2.2 + 0udl By + 167 X3 * Lad9 33

ais ecquation shows Shst nost of the pield, sxoept 3.24 bushels pey
aere, is sssounted for by raiafall duving the pariod jpedl to Cetobey.
prasipitation of & osrtain region, the sxpested sverage yield of winter
of wintey whest. The cosffistent of multiple sovvelation (R) is 0,75
and the wosffisiesh of multiple deternination (B2) e 0,564 or 6.4
per tand,
mosthly velofall, %Table & shows the correlation cosflicients for
periods longey than one month and gives the simple regression squations
Bagast 1 bo July 31

e correlation cosfficiente in Lable § lndicsie o tyvend of
velationship betueen precipitation snd yield similar to that indicated
for South Mmstralis, Presipitetion during ‘ugnst ond September (pre~
ssading period) shows & segetive but insignifioant sorrelstion with




Table 5. Correlstion sueffisiests betwoen yield and sosthly rainfell
nwmm;mum#mmmwm
pimental Paom for the period 1908«1949. Honths are
Wmﬂw&mhmwm

mm
m Mﬁ%ﬂ
Booth &m) )

mgast 1.06 0,054
Seplonbey 0.9 3,101
Getober 1.40 +0,163
Fovesber 1.08 . 2T
Degeober 1.29 +0. 048
Jamary 1.23 +0.146
Fabyasry : 1.7 +1,082
ayoh 1.60 +0,11%
prid 13 +0. 527
Eeay 142 0. 3285
Juse 4N +0.299%
July .85 3,132




mm

el vedntall | o | s Y 13,67 « 0,672
Grop yeor rainfell | 0.386* | 13.4 lre 7.0+2.0012
ituan raiafall 0,008 - Y2289« 0,091
Wister velofall | 0.00 1.0 Y » 19,55 + 0,56 X
Spring valafall { 0. 5560 X.9 1 Y»20,0 +« 3.44X
MU mfﬂl i m 1.8 l T=1T.0h + 00X
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precipitation for April and May, the two months Lmmediately preceding
the mouth of heading.

Table 6 shows that only rainfall during the erop year and rainfall
fooh of spring precipitation is sssociated, on the aversge, with sn
extra 3.44 bushels of wheat per aore. Thevefore, rainfall during spring
is by far the moet important single ralnfall fastor in the production
of wisber wheat at Nephi.

The multiple regression squation for yleld on autusn reinfall (X3),
winter reinfall (X3) snd spring reinfall (X3) is

Y= 742 - 0,00 Xy » 0,56 X3 + 3ubh Xy,

Tiw cosfficlent of muitiple correlation is 0,550 and thw ccef-
fieient of mltiple determination is 0,303 or 30.3 per oent.

T™he standard partial regression coefficients are 6.003, 0,097
and 0,556 for yield on sntumn, winter and spring presipitation,

200 tinss a» effective as sutumn preciplistion.




Sines yesords of Semperature for Soth jastralis seuld not be
cbtalned frem svallabls sourees, these relstionships were sindled for
Wmmmmmmmg The most striking
mummﬁwmwmmamvhm
following season. Juns and July whish eover the critisal perded of
flowring seen to be partisularly lmportent in detemizing the yield of
whest a8 far an tenpareture is conveyned. WWWW
two months involves & great yisk. ztimmmnhwmm
of the plante which, 57 they veash the flowering stage defore the
considered » fallure and fammers are urged 0 use it for grasing.

The correlation betwesn yield and the wean anmasl temperatube




able 7. mmmmmmmmnmmm
,;rmmmmzmawu
WM“WM

— Cm !W?Mﬂ soetficionta

inpat ¥0.3 +0.087
Septenber 6.6 +0.020
Cotaber 99 0,009
Noveubey 3k +0.279
Decenber 27.8 0,250
Jumary .1 +0.0%
Februsry 0.5 | +0.13%
Nayoh | 389 +0.139
ipedd 473 «0.126
Ney 5.3 +0,009
durm b2 ~0. 3500
July 743 0, 368+
Calspdar year 48,3 *0,039




mapts, risld was sorvelated with precipitation effectivensss a8
Soronlas

- eus ¢ )‘%
m.ﬁ— Ly mmmmmmummu

P » sonthly previpitation Lo Loshes,
T = nosthly Sesparsture in dagress Fabrerheit.
aees of previpitation in teyus of the tenpersture st shich &t fell.
Toe =l patios were sonputed for Bephi for sash moath of the
eskive poriod Jammary 1908 to Decssber 19, Thase indlees of pre-
sipitetion effestivensss wre sorrelated with yisld to show the
m-mm. meﬂmMMmm




the sams Sable for sompavisen. Figave 1 showe the relationshipe
precipitation and s it i» mush nove dAfficult 1o saloulste, it has
aothing to consend it ever presipitation alome for detemmiscing the
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L v - e

Mgast «0.058 «0.084
Cetober #0020 | +0.16)
Novendber «0,209 0,27
Desender +0,008 0,008
Kareh +0,058 | *0.119
iprid +0, 305" *0,327%
Ney +0. 307 *0, 320
Grop yoar 0,219 +04 2660




Correlation Coefficients

+.50F ~ - ~ - Precipitation alone and yield
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Precipitation effectiveness and yield
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Figure 1. The correlation coefficients between yield of dry-land winter wheat and precipitation
effectiveness compared with the correlation coefficients between yleld and precipitation

~ alone for Nephi Dry-land Experimental Farm, 1908-1949.

.



 srop hed prastically no Loflussse on wiest yleld the folloming seasen,
Justralis and Jush Gounty, yespestively, This lssk of apperent benefis
of wolstare during the fellow pericd s contyary to expestation besed
sent orreletion with yield at Nephi, bus showed s highly significant
scme growkh to take plave. The conoept is furtber indiested by »
positive sorrelation whioh approsshes signifissoss fourd betweon
syels of winter whseh in regerd to both precipitetion and temperature,
The trend of the results of this study sgvess with sost of the
Mserature sited, but the sosfficiests of sorrelation are, in most
canes, mmerisally ilewer. This may be saused by the longer series
mtw&ilm; The ouly '




betwosn yield and precipitation during the 60 days prior %o seeding and
betweesn yield and presipitation during September, Cstober and December.
Stailar relaticaships weve not found for Nepbi.

 Presipitation effectivensss an represented by Thorathwaile's
indiess did sot show any advantage over presipitation alons for determine
Precipitation 4n this study showed a olosor relstionsdip to yleld than
sffectivenses indloes, saleulsted sssording to the saxe formuls, with
winter wheat yields Lor Fopd Courty, Kensas, sud found that these
sorrelations yevealed nothing move than 4ld eiiher tempersture or
precipitation alone. The writer feals that this ioferiority of pre-
sipitation effectivessss indises noy be dus to & defect in the foremla,
bornthwaite's fopanla doss sot eonsider the length of the peried
during which precipitation falls which seems to bs important. Presipls
tatdon falling 4in sxall showers quiekly svaperstes;, and a maller
sow prolonged shower, Thevefore, L$ is falt that to messure preeipi-
the precipitation showsys sid may be the form in whieh presipitetion
falls,
for South Awtralis eculd have been obtained, and 4t elsc would heve
beoa more smpiete il data for precipitation and teaperature conld have
this study vepressmts the relstionships involved with & falr degree of




»

practiesl purposes, the relstionshipe found iz this study are more
useful then relstionships for shorter pericds for determinieg the
sitebility of o region for winter sheat production bessase wssally only
monthly snd azrmel retopds of precipitation and tempeysture san be
obtalned.
detersining the sultabilivy, for the produstion of winter wheat, of &
The regression or predistion equations snabis & ressonable estinmste of
the aise of forthewming orops $o be expested from o knowlodge of westhwr
conditions affesting plavh developmank, Sueh estimates should be
mmumummmmewwmwmmum
mammwmwwmmmmm
The relstionships found relste %o the average; sousequestly, the
sapacity of an aves for wioter wheat produsiion could be determined
only onh an sversge basls whioh dees mot scoount for exteptionslly
SSANLY oF BOUR FORrS.

ikis atudy dndisated that, on the sverage, in dwp~land srems
baving aild winters siallar $o those in Sowth Mastralia, good ylelds of
shest eould be expested if the following conditions prevail: Jow
ralnfall Lo the sutumne ut enough to gersioate the seed and keep it
alive $i11 winter sete inj high precipitation in winters and aprings;
wool probrested springs graduslly fading into wams suemers. [ wadden




and exrly opslaught of swsmer would vedues the growing peried of the
erop ssasing seall shrivelled grain and somsequertly light yields.
Spring precipitation falling in short showsrs sesss $o bo Jess benew
fislal to the erop then thet falling Lin pralonged showrs,

In avess having eold winters similar to those in Juab Ceunty, good
Gotober, for germisaticn of the ssed and the growth of the plust finte
dumaney for the eold slitery low winter preeipitation but mere than
that of the suteniy a snow sowver in winter $¢ keep the warmth in the
soll wires warm winters are favoweble for large yielde; high spring
Jane amd July.
during the year is faverable. This led the writer to bellswve What
and to the sarly coslamght of summer; in other words, to the bad
distribution of snmal presipitetion, most of which falls duriag the
late sutumn and winder mosths. Yhe best way of eombating such
the early sowing of tha orop.

sapecislly daring the pevdods of sutusn and winter, sesm to be needed



»
sess is dissarded s» being inferior to presipltation siooe for the



1. Weathey dats and wheat yislds were obtalued for five deyeland
land Expevisestel Fawe in Jusd County, Utsh. Thess date were statisiie
sally asalysed to determine the relationships of weether to whest yields.
farns were pooled togethwy ani smelysed, Only releationships Detween
obtaiand,

3, Por Jush County, wheat ylelds st the Nephi Drp-lend Kzpevis
mental Parm wers relsted $o presipitation and temperature ss recorded
st Levan,
squally infiventisl on yislds, Preeipitation during Mgust (a winter

5. A Dephi, April snd Nay were the most sritisal senths for
whost as far a» presipitation Le soxwerswd, Juoe and July wers the




APFENDIX I

he five drp-lond expevinents]l fovms fyom which deta have heen
sanlysed for South Awstralis ave all situsted within the rediue of
200 miles from Melaide. Thess famms ave:

ﬁmh uwnm mm%%mm m‘m
syes is 1;3&&;% a&.hm a&wm

2. Eyve Peniosuls Experissntel Farm: mmmﬁm
for 16 years is 12,89 Lociwe} extreses beiog 8.93 sod 20.69. Tota)
’:?h"mmﬂ Sodl ix of & saleavicus seture and of good worie

mm:;

3. Velteh's %ell Experinestsl Pamn: nean samal precipitstion
for 22 years aquals 11.86 Lnches; sxtrenes being 5.9 and 16.69 Lnohew.
Total aves is 3,800 seves. The soll is on the main of & sandy nature
with scme sxeas of Light loem.

Appendix Sable 1 gives the sversge monthly presipitastion and
sverage anmal yield of winter shest at esth of the abowe five stations.
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53 .70 .69 91 1.86 2.39

S0 79 .53 S5h 14l L9
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fppondix table 2. Vontbly precipitation for Levan, Jueb Comnty, Uts
Mﬁdmﬁh &Ww#mgﬁ, m,g
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3.93?*3& «33 93 127 W33 1L.B5 A )63 2,49 1034 2,02

0% 1.05
JL .18
53 .34
2 .07

IW -13 LSK 1;26 1.09 .92 190 1.65 2.49 2.64 1.63 2.17 1.05

194142 1.36 .87 3.89 .78 2,31 .39 .99 L.79 .97 1.4

T 52

L9h2~43 T 37 L0 LAL 45 51 .79 LAY .33 1.36 2.83 .80
1943~44 .81 .31 2.06 .42 1,03 2.08 1,16 3,15 3.65 1.09 1.92 ,06
1% it wa h&z 2@% 153 Qw 1&?‘9 30&‘0 l»ﬁm lw% 200 n&

19h5-h6 2,20 .59 1,06 .88 1.65 1.03 .32 1.01 1.55 2.23

T W62

L94b~47 &85 .08 5,00 2.45 1.70 1.36 1.13 .82 1.90 .70 1.63 -40
AT-48 1.59 .60 2,31 LT3 92 .19 97 .47 W76 .18 L.52

19468-49 «Th 16 +50 .84 2,58 1.85 .34 lL.b2 .4k 2.88

83 ~3§

iverage 1.06 .9 1.40 1,08 1.29 L33 3,.3\?‘ 1.60 1.4 Lu42

A .85

T = Trase



mmmmwmxmummv

ho

sppenidin m 3. Goutbly mesn temperature for Levan, Jusd Cownaty, Utsh,
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190910
1910-11
1911~32
1912-13
1913-14
191415
1915-16
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191718
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1919-20
152021
192022
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1923-24
192435
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tppendix table 4. mwammwmm:mwanm
system st the Sephi Dry-lani Experisentsl Femm for
the pericd 1908 to 1949.

Tisld Yield
Harvest yesy (bushels/sere) Havvest peory {bushels/sare)

1908 1.5 1929 15.2
1909 b 1930 23.5
910 13.7 1931 6.5
1911 3.0 1932 22.9
1912 1.7 1933 18.8
1913 2.0 1934 12.3
1924 39.3 1935 168.2
1915 W8 1936 %.8
1916 23.5 1937 2.5
197 28.2 1938 32,2
1918 36.3 1939 15.5
1919 12.8 1940 32.3
1920 20.8 1941 38.5
1921 349 1942 21.8
1922 16,5 1943 42,3
1923 25,7 1944 28.0
1924 2L.$ 1945 2.3
1925 32.7 1946 2.8
1926 38.2 1947 .7
1927 19.3 1548 2.2
1928 33.3 1949 3.9
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