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The Chemical Composition of Various 

Wheats and Factors Influencing Their 
Composition 

By J. H. Shollenberger and .T. ,J. CurU,;, agric'uitural technologists, C. M. Jaeger, 
s/aUstician, and F. n. Earle, chellli,~t, Northern Regional Research Laboratory, 
Peoria, Ill., Bureau of Agricultu1'al and Industrial Ohemistry, and B. B. Bv,j'ies, 
Clg{onolllist, Bureau of PllHlt Industry, Soils, and Agricultural Engineering, 
~'I'iCllltll'f(!l Research Administration 
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INTRODUCTION 

An accumulation or burdensome surpluses of farm commodities 
in the 2 decades priOLo to 1Yodd 1Val' II resulted in national economic 
distress. For aid to ugl'iculture, measures curtailing production were 
t,ri~d, as well as mensures encournging consumption, In the latter 
entegory is the legislntion passed by COllO'ress in 1938 authorizing 
\.he estublishment of foUl' regionall'eseflrch laboratories in the United 
St,fLtes Department of AO'I·iculture. 

'rlu' speeifie purpose of these labomtol'ies is to conduct researches 
lending to the dc·velopment of new scientific, chemical, and technical 
uses and new and extended markets and outlets for farm commodities, 
their: products, ane! their byproducts. Congl'ess specified that such 
l'eseaL'ch and development was to be devoted primm'ily to those farm 
commodities in which there are regular or seasonal surpluses, Wheat 
fits into this category and the research on this crop has been officially 
ussigned to the N orLhem und Western Regional IJuboratories, To 
the fonner was assigned the work on starch and oil constituents of 
wheat; to the latter, the work on the protein constituent, 

Because of the suitability of wheat for food and its relatively higher 

• 
priee in comparison with other grains, nonfood uses have not been 
given seriolls consideration untill'ecently, and interest in its chemical 
composition hns been confined to the protein and a~h constituents, 
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2 'rECHNICAL DULLE~l'1N 995, U. S. DEP'l'. OF AGRICUL'l'URE 

Bn I, since some of the possible nonfood uses are based OIl one or more 
of the other chemical constituents of whent, complete knowledge of 
its chemicnl composition becomes of primary importnHce. :Much com
positional datR on whent exist in the lilernture but they either do not 
give the compat'iSQllS of vitrieties nnd eulturnl conditions tho,t arc most 
useful, 01' else the dntR cover too few of the chemical constituents. 
'ro l'emedy this deficiency the Northem Regional Resettl'ch Lnbomtory 
('arly in its existencc Itl'l'nnged with t.he BUl'ell,u of Plant Industry, 
Soils, and Agl'icultUl'al l!Jngineet'ing, U. S. Department of Agl'icultme, 
for suitrtble samples of whent on which to make a compositionnl study. 

The datn on the physical chamctel'istics nnd chemical composition 
nrc gl'ouped, first to show difl'ercnees between val'ieties gl'own undm' 
('ompamble comli Lions nlld, second to show differenccs between samples 
of the same val'ipty grown under different environments. Some of the 
data w(\re suitable fOI' stntisticnl u.nnlysis and WCi'e nllalY7.ed to evnlunte 
the ('ffeci. of vnriety, locn,tion, nlld crop yeat' on composit,ion. These 
rcsults are presented nne!. discussed separately, 

COMMEHCIAL TYPES AND AREAS Ol? PRODUCTION: 

The spe<:i,~~ of wheat of grentest c')nsequen('.c produce<t in the 
United Statcs are described as common, club, anclduri.lln. For 
purposrs of conmlet'cial usage these are divided into clas$es as,follows: 
.Httrd red spring, dumm, red duru1l1, hard red winter, soft red winter, 
while, und mixed when.t. 'rhe hard red spring and hard red winteL' 
cln.sses !u'e entirely of the common species, but the soft red winter and 
white classes include varieties both of the common and club species. 
The wheat specics of the durum and red durum classes are indicated 
by their nnmes. DuruIn and reel elmum are very hard in kemel 
text1ll'e; hard red spring nnd hard red wintet· range from semihard to 
hurd; soft red win tel' ranges from soft to semihal'd; and white from soft 
to hard. 

Wheat 1S gl'own commel'cially in most of the 48 States, so it is not 
SUl'I)I'ising that the number of our domestic val'ieties is vel'y large. 
Production is generally limitcd to nreas having a frost-ft'ee pOl'iod of 
90 days 01' more n.nd, l'xcept whm'e ilTigntion is possible, an Ilnnunl 
preeipitation between 12 and 45 inches. 

The al'l'ilS in wh ieh tile s('\rentl commercinl classes m'e most gl'ncmlly 
grown are showIi in figure 1. 

SOURCES OF SAMPLES 

The wheat samplcs on ",lIie1l the data prcsented here t1.l't\ based were 
obbtilJN\ from (j:~ locutions in the United States and Canada. All 
sampl('s WCl:e oblained till'OlWh experiment stlttiollS except in a few 
LnstiLllcl's in whieh they were obLltined from fields thu.t hilt! bC(,11 planted 
with ('crtified sred. An ntlempt wns made to obtain the leading varie
ties of ea('h of the various clnsses of whcat. One hundred sixteen 
samples of hard rcd spring whent, 10 of elm'um, 137 of hnl'd red winter, 
l07 of soft 1'('(1 winlN', ttnd 111 of white were examined. 

Samples w('r(' collected 0\'('1' the period 1940 to 1944, inclusive. 
At leust two It'ilding varieties of l'IWh dass, except fOI' Llurum, were 
. collected each year. li'or the Thatcher variety, snll1ples were obtaincd 
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• 
from five stations in Canada each year and from a similar number in 
the United States, in order to cover a range of climate as wide as 
possible. 

The total number of samples of ea~h class analyzed is shown in 
table 1. 

'rhe location from which the samples were obtained and tho number 
analyzed are shown in table 2. 

• 

FIGURE I.-Distribution of wheat classes in 1939. Each dot represents 2,000 
acres. Estimated areas: hard red spring 13,330,6·18, durum and red durum, 
3,372,405, hard red winter 30,456,910, soft red winter 12,552,634, white 
4,198,394, and club wheat (some red and some white kerneled are also included 
in the soft red winter and white wheat acreages, respectively) 411,282 acres. 

• 
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,£,\BLE 1.-Number oj SamlJZeS oj known, varil?ty oj each oj the -various 
commercial classes oj wheat by crop years on which physical and • 
chemical nnctlllses were mmle ' 

---------..------'r-------------------------~----
Crop ycur \ 


Class I J. Total 

HHO ! 1941 194211043 1!H4. 


------------------------- ---,-------,--------
Hard red spring____ . ___________ .. __ 23 ~9 22 23 HI 116 

DlITlI1U ______ ...... ,.. ...................... __ ,.._ ..... __ ... ___ 1 4 ... ____ .......... _"' _ _____ ~ 5

Hcd clufum ___ .. __________________ 1 2 I 1 I ______ 5 

Hurd rcd wintcr________ ... _______ 45 24 I 16 21i 26 137 

Soft red winter__ ••• ____ .- ___ ._... 50 21 i 8 12 10 107 

Whitc. _______ ••• _....... ___ • ___ .. 30, 23 i 14 21 14 III 


TotUL_~_. __________ ...... -f165Ti03I--61-1---s369\481 

TA BhE 2.-Number oj s(wlples oj 1vheat mrieties obtni'lled for analysis 

jrom 'L'al'iO'llS locations in the [r,nited States and Canada, 1940-44, 

indllsive 
------------_._----_._----------

Numbcr of sumples-

Loention of ;:j,ations 

______________.1_1_9_.I_ow!I_·_19_4_1 -=~ 11)43 1944 i'l'otul 

Unitl'C1 States IOCl\tion~: I
C'olfnx, Wllsh_. ________________ "" I 	 2 
 •Lind, \Vnsh ... _... .... ,,_,._ .......... _... _..... ~ 2 2 2 2 8 

30
Pililman, "'I~:;h." .•.•••• -.-.--l 14: 8 " ·1 0 

Mor.o, Oreg ...... _.·--·_·_·---1'···· "1. 	 8 

2 2 2 2 40
Pt'ndleton,On'g .• _••• __ ... ~_ 14 9 " 7 (j


Union, Orc!!:•••.• _ ..•..••• __ ••. 2 f ••• __ •••• , _ •• ____ -_ •• .1 2 


Davis,CuliL_.......... .---1 2: 2, .. -.,.... _ ..... \ 
 ·1 

12
Aberdeen,Tdnho ..... __ ...! 3 : 2 2 i 3 2 


l\Ioscow, Idaho ... _ .. -- ••••• / 2 i· - .•. ----.-1 -" ""--'1 2 
2
Sand Point, fdullo • ·, •• _.- ••1 2 1.. ..... -_ ••• +-... ,-'--'-l 

8
Mesa, Ari7._ •.~_ .. ' ........... , 2 j 2 1.. 3. ___ .. \ 


20
Bozeman, ~Jont .... -0._ ..... 51' 54! 3 : 3 

12 


Moccnsin, :'\ont .. __ ••.•.. l! 2. 2 ____ .. " .• --., .....•.. '.I. 

Havrc, MotlL ••.. _. __ •• .1 2 ___ . 2 \ 5 I 3 


12
SIlt'ric\un, Wyo. .. .• - ..... - ,I I 2 31 3 1---·--: 

i)Fort Coilins, Colo. _.- ._ ._ ...... ' 1 1 1 ,. _ ,.. l 


Cleveland, N. Dnk.. • ... __ • ,. _____ • ---.-' 1:· .. ··1 1 

!IDickinson,N.Dak.--.- .. -- 2 1 21 2\ 2! 

3·\
Furgo, N. Dnk ... '" ., ., 10 15 '.1 ! 1 I ". 
\)


Brookirl6'1>, S,.1)lIk. ----.-_ •. ,j! 3 2 2 i 2 i_ '3'; Ii 
 13
Lincoln, Ncbr ___ •• __ ....., 3/' 2 2 a I ) 

10
Hays, KIIIlS._,.-. __ ._ ........ -.-- .• 2 :; I 3 , f 

2ili\\anhuttnn, !\nlliL __ • _. ... ..1 S 10 - 3 ! 2 ; 

I
i\lin!1l!:lpolis, Kans. . ,_._. :, .. - ,._____ I ,'-- .. ,--- .... 
SedgWick. Kans,. ..._~ _______ ' 1 1 	 2 


2
'fol)ckn, .Kans. __ . 	 1· I : 
I


WlLmego. :Knm;~_ -. '.\' 	 \ -. "' . 2 

•
Goodwell,OkltL- . 2 '.-	 '., 
Lawton, Okll\ __ ~_...! -I 2 2, 3; 3 ' 1·\ 

SWlwl~ler, Okln.___ 2 2 


j 	
10
Woodward.OkJn,,__ ,. I 22 I' 22T -33-1'" 33 1


Amarillo, 'fex _____ ~_._, ,.I - .. -	 10 



-------------------------------
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CHEMICAL COl\fPOSITION OF VARIOUS WHEATS 

TABLE 2.-Number oj samples oj wheat t'arieties obtained jor analysis 
jrom various location.s in the united States amI Ganatla, 1940-44, 
inclu,<live-Continued 

Number of samples-
Location of stations 

1940 1941 1942 1943 1944 Total 

Unitcd Statcs locations-Continued I' 

ChilliMthe, 'l'cx .... ___ "-.-. 2 ------r------ ----." -----
Denton, 'l'ex___ . "--I 42 --2-- ----2'·· 4 -=--3--St. Paul, Minn ___ . _.', ..... ,
WSijcca, Minn_______________ ! 2.... ,_._. 
Columbia, MO___ .... _... _ ____ 1 5 2 _.__ 3 2 
Glasgow, ~Io_. ___ .• - _._'_-.___1_' _. t --.-- -.-  __ --  __ _
Warrensburg, Mo_____.__ • __ •.,/_ • 1.. __ • __ '. ________ • __ _ 
(\ladison, 'Vis ______ ._._ •• __ •. 2 ___ " ... ___ • _____ _ 
Urbana, I1L______ • ___ , ___ .. 8 2 ...• __ 3 3 
Lnfaycitc, Ind_______ •• _....... ' 12 2 •• ,._.. 3 3 

2 
2 

15 
2 

12 
1 
] 

2 
16 
20 

IJexingtOl', Ky__......... ____ I'
Knoxville, Tenn~. ._e_..... 
Bannil:lter, Mich___ "_'_".'1East LallSing, Mich __ .. ______ 
Elsic, ilUch .. __ .. ___ .. __ .. _.. _.. ". 
Co!.t.llnbus, Ohio __ .. _. _____ • , __ .. 
Wo(illtcr, Ohio_._. __ .~ __ .. __ 
Sta~'l Collcge, .Pa __________ ... 

2
2 
-t.i 

_.. 
2 
5 
3 

•. ,,"- .-._-- ------ _.-.-
~ .• ___ .. _.... _. __ •____ _ 

1 .... - -----2 2 _.. ___ • ____ _ 
.. ____ .. 1 __ .. ___ • ____ _ 
..... ______ _ 

8 3 3 4 
_ .. ____ • _______________ • 

2 
2 
] 

10 
1 
2 

23 
3 

Nc\'!l1k~Pf)\-_·- __ ------- .. - 2 "---"--2- 4 3 
nhe~ca, ..N. Y • __ .. " .. _ _ _.... _ _ _ 5 2 
Ncw Brunswick, N, c(_ .. ___ __ 2. __ . ________ .. _ '" _____ _ 
Collcgl' .Park, Md____ ", _______ 2 ... , _. _________________ _ 
Arlington, Va________________ 2 ___________ • ____ • _. __ _ 
Blacksburg, Va ______ .. _.... _ 2 _. _______ • __ • ___ •. _____ _ 

CIlIll\da locations:
Statesville, N. C••... '- .. -I 2 ------ -- •• ------ .----. 
Bel\ver Lodgc, Alb/'rtu. ____ . ___ ,_____ • 1 1 ] ______ 
Edmonton, Albertl\. ..... • _-1-"" - - tIl 1Fort Vermilion, Albert!\ ___ .... _ ... _____ ... __ ,__ .___ ______ I 

2 
16 
2 
2 
2 
2 
2 

3 
4,1 

J~p;thb:!dgef ~\!bc:t~ . ..Nlpa\\Ill, Suskutchc\lllll _ ..! 
_.! 

~.. 1 f 1 ____ . 1I ________ • ___ -. __ , ______ 31 
Sm;katooll, Sa..<;katchewlln _ .. _ .• _ _', I! 1. 1 1 4 

.ouI1G5--u;3lfili---s36iJ-:m'J' t _____ ..• '----/ 1 i 

MI~THODS Ol"PHYSlCAL AN}) CHEMICAL ANAJ"YSJS 

AfU':/ the wheM samples had (iriNI to a ll10istme content of about 
13 peecent at onlillal'Y room tempeJ'ltture and hUll1hlity conditions, 
tllCY were stol'('d at a tempcmtur() of 38° to 40° F. and a relative 
humidity of 55 to 60 percent. 

Determjnation of weight per bushel was by the metllOd prescribed 
by the Oflidnl Grain Stllndal'ds of the United States. Determination 
of weight pel' 1,000 kernels was on whole, sound kernels. 

FOt, dlCl11ienl analysis, the whrnt. snmplt,s We1'('· findy gJ'OlIlld in It 
ilrrll~1I htl hl'-h-pr ph'<'irie ~rilld(,I" All for('i~1I nm( ('rinl 1I.lld dnmaged 
kel'llds wel'c" rcmov('(1 from endl sample before grindillg, 
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The dlOrnicul annlyses wero by lll('thods of tho Association of 
Officinl Agrieult.ll1'nl Chemists l\xe(~pt in the following dot.ails: 

Moisture WlIS det('rmined by IH'nting 1'1,1, 1~300 C, for 1 Xho\ll's, •find ash by hrllting at, 55Do for 4 hours, 
Boric ueid WitS used to rceeive I he lIllullonia in tho Kjelclllhl

Gunning-Arnold llwthod fol' nitrogell, 
Sugllrs wPl'e I'un by til(' Seldes nH'lhod which has tontatiyc

A, 0, A, C, Ilpproynl (A, 0, A, C, 1945), 
Oil WI'IS d('ll'l'mint'(\ by IU\ 18-ho\I\' l'xlntct.,ion with potl'(llollm 

elht'I' in It DuLt jtppnJ'ntus (sirnillll' to the AmeJ'iean Oil Chomists 
Sociply ml.'lhod foJ' <'ot 10I1s('('<I), 'l'his extract, crl'tainly contains 
sIlml\ quant.it irs of mnb'J'iRi::; ot hel' thall glycerides but fot' 
simplieity, will be I'd('I'J'Ni to as oil. 

Stlll'eh witS dpt('rminpd by tlIP il11proyed polnr'imotric method 
(It"}ll,l'lt' ltnd ).[illH'I' 1944) (01' wheat. 'rhe specific rotation of 
star('h wns cOllsidel'ed to be 203°. 

'1'he prot.ein. ngures giwll \\'el'o nJ'l'ivod at by mull,iplying the 
l\itl'o~('n (N) ('onl('nt by 5,7) the llsllnl convorsion factor for 
whcltt flour, 

To J)J'ovide the [ull('sl e0ll11J1u'ison of data for nil physical nnd 
('Ii('m i('nlcQustitu('n\s, lnb\I's showing the !lnnlyl it'nl dll,tlt on It sel('l'\NI 
s('l'ips of whl'nl samples of known vnl'it'ty Ilnd ol'igin 1\,I'e pl'l'sented ill 
this pllhii('lltion, '1'1Iese datn ('0\'('1' llw dlemicnl constitutcllts- • 
]>I'o\.l'in, sIll 1'1'11 , sugal', oil, and nsh of the whCltt-IUld al'e c\\'leul\\'ll'd 
Oil n moislul'e-fr('c basis, III n.ddiliolL, I.h£.',y (,OY('I' the physienlnUl'i 
hlll('s of wpight J)(,I: bush('l nnd w('ight })(,I' 1,000 kl'I'ncls on an ah'-dl'Y 
bitsis, both of which al'e gCl1el'tllly ('01\(,('(\('(\ to be rl'lat('d to chemicnL 
('ompositioll,

'I'h(' ol'igina} plnn wns to obtnin sn Inplrs of seYl'l'nl YHL'ieties of hn.('(1 
I't'd winlC'1' whent. gl'own nl Oll(' Sllllioll ill tIll' l'('gion and of two vllrip
til's of ('Heh duss gl'own at ('H('h of SPYPl'Hi statiolls, Similar plnmi 
\\,(1\'(\ fol\ow('{1 (01' tllp lUll'll rpd slwing and the soft I'cd winter wlll'nl, 
lind fol' t.he wheal (rom the Pneifie Xorth\\,l'st, CI'OP fnihll'l's II.\. 
8(\Y\,I'n.l locutions in sJ){'('ifk yl'HrS mnd(\ ILPCl'ssnl'y some adjustm('Ilt.s 
in the origilllli plnll, but dntn UI'P nVllilnble to show difrel'enecs among 
\'lLl'ieties within NIdI of lhe einsses when growll uncleI' ('ompltrnblt, 
('onditions, nnd also difJ'cl'ellC't's nmong sn.mpl('s of tho snmo YllJ'iety 
wh('1l grown !It difl'C'l'ent lot'nt iOllS or nt til£' snme 10('ntiol1 in diffpl'('I\L 
yCl1rs, The dntlL from nil the sCl11plcs obtnincd nJ'O Sllllllllltrizod in 
table 3. 

8inC'e the vlll'i('lil'S from ('Ill'h dl1BS were fOl' the ,lIlost part grown 

n{: st.lllions in Ule ..(·gion ",hpJ'!' {he eluss is gl'own eOllulll'reinJly, the 

('Iliss n,,"prnges, showll in IlIbl(' a, giYl' all indi(,ation. of Uw gCIlC'I'n} 

d ill't'l'e11N'S to he l'x]w('\NI lH'l \\,('('1\ {'om ml'I't'ini snJllplt's of II\l' difrt'I'l'nL 

('ImiSe'S, Thl'Y ill~o pnl\'idt' SO III e illfol'm:! f ion illl'pgn.nl to t.itu vllrintion 
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CHEMICAL COl\IPOSl'l'ION OF VARIOUS WHEATS 7 

TABLE 3.-Physical and chemical composition oj wheats, by classes 
showing m'inimum, maximum, and average mlues 

.; 
0. 

Air-dry basis Moisture-Creo basis 
8"tj 

Minimum, maximum. and .!! ~ 
average values oC ditfer- 0 » 
ent. classes • Z~

-9;; 
= 
Z
;l is

----------1'---1.---1-----------------
, Per- Per- Per- Per- Per
i Pounels Grams cent cent cellt cent cent

lIard red sprillg__________ \ 116 
Minimulll _________________ 50.5 14.8 11.6 54.2 2.34 1.36 1.68 
Maximulll_________ .... ____ 63.8 40.3 21.8 66.6 4.86 2.62 2.5H 
Averago ___ ...... .• ___ 58.6 27.3 16.5 61.2 3.19 2.04 2.00Durulll______• _____ ,_ .. ,. 5.____________________________________ _ 

Minimum___ " . -- ...i------ 60.2 33.9 14.8 59.1 3.32 1. 99 1. 98 
Maximum _____ .•.• T----- 63.0 3~;? 1~.7 6~.5 3.96 2.46 2.41 

ned ~~~~~I~~_....:~:~::-- ~:1-----5 61. 8 __~~~~ _~~~~ _~~~~ _~~~~ _:~~: _:~~: 
Minimulll__ . __ ._. __ • __ 60.1 29.0 15.4 59.3 3.02 1.75 1.86 
i\[axiullllll._. '" _ .• _ _ _.. _ _ (i2. 1 30. 3 18. 4, 63. 1 3. 58 2. 38 2. 14 
Average_ .. ,,,, .' ... 60.8 29.5 16.8\61.3 3.33 2.14 1.98Hard. red winter. . ,,137 ______________________________ _ 
i\liniIUUIll.",,,...•1, .. __ 50,2 15.8 8.4 55.6 1.60 1.31 1.37 
Maximulll_____ ••1....... 64.7 39.0 21. \' 69.9 4.49 2.66' 2.18 
Average ___ '" " .. __ 59.1 27.4 15,3 63.5 2.84 1. 92 1. 67 

SoCt red winter. 1071______ _ 
MinimulIl,_ . _____ 54,4 19.1 8.3 55.2 2.16 1.71 1.43 
i\[aximulll_____ .... ,;, _____, 64.1 46.4 18.0 70.5 4.76 2.39 2;17 
Average __ ... " ___ 59.3 34.0 12.4 66.5 2.90 2.07 1.66ow'

\Vhite _________ ,_ .. _ ... _. lll!.______ _____ ______________ _ 
Minimum____ _ _____ ow' 53.9 28.5 8. 2 62.9 2.6;: 1. 37 1. 47 
Maxilllum._.... __ ." ""_0' 64.7 52.6 16.1 71. 1 5.901 2.55, 2.31 

_. Average ...•_,. __ , ______ , 60.7 38.1 11.2 66.6 4.0211.8611.80 

lhat nwy be expeeted between lots of wheat of the same class. 'rhe 
difrerences show11, however, should not be given too much considm'a
I.ion because of the small number of samples obtained for some of the 
clnsses, and also because the samples were not all grown during the 
same years or lrnder otherwise comparable conditions. Perhaps the 
most significant fucts brought out in this table are the extreme ran~~s 
in the weight pel' 1,000 kernels and the protein content, especiauy 
of the hurd I:ed spring und luu'd\'ed winter classes, as contrasted with 
the relatiyely smull Yllriutioll in Ilsh and oil contents. 'l'here is also 
a wide variation in test weight. Since tIll' var'iations in starch and 
sligar largely complement UIOSC in pi'otein content these variations 
also are ilu·gll. 

In the tables thaI. follow, thcs(' data arc prl'SeIlLl'd in tllPir· l'plntioll 
to YarieLy, 10cllLion, Ilnd Sl'ilsollnl efreets. 
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COMPOSITION OF COllPARABLY GROWN VARIE'l'IES 

The difl't'l'C'nces among varieties of oaeh dass are best shown by 
itvel'uging data from thl.' stlttions und yNll'S wht're seYcI'al varicties •
wpre compat'Hbly grown. Such data are pI't'sented in tables 4 to 8, 
inclusiyc, for 8 yal'ielics of hard red spring, 1 of dUI'um, unci 1 of red 
durum gl'OWll nt }i'ar~o, N. Dale, in 1940 ancl1941; 7 yal'ieties of hard 
red "tinter grown ut ~\IanhattaIl, Knns., in 1940 ftnd 1941; 10 varieties 
of soft rC'd winter, 1 of soft white winter, nnd 1 of hurd red \\Tinter 
grown at Lafayette, Ind., in 1940; 3 vfil'it,ties of white club, 2 of soft 
whit(', 1 of W('sl('l'n red, and 1 of hard l'ed winter gl'OWll at Pnllmnn, 
'Ynsh., and Pl'IHllcton, Ore~., in 1940; and fOI' 5 varieties of white 
spring nnd 1 of luud rC'd spnng also grown at Pullmnll and Pendleton 
in 1940, 

'l'h(' maximum nud minimum for (·neh charnctN' and the ran¥e 
among. vnrit'ties \\Tithin ('adl compal'ltblc group are shown. AS 
would be exp('cted, the grcntest difl'l'l\mcCS among varieties wCI'e 
in weight PCI' 1,000 kel'l1eh Among the comparably grown varietics 
lhe grcutt'st diffcrcnec was thn,t Iwtwt'en 'rh!ltl'hel' which weighed 
21.7 and 2\Lindum which weighcd 37.8 gmms, Although difl'crcuces 
umong other Ytll'ieties \\'(,1'C SIllIlllCI' tht'y have bcen found to be 
consistent. The gl·t'Ht('st difl'cr('ncc in t<'st w('il;ht was fOlll1l1 also 
among the sprinl; Ytlri('ti('s, where lht, h'st weight fOI' Thatcher and 
.Murquis was 57.7 nnd for ~[illdum 61.4 pounds (table 4). 

Difi'('l'('llcCS in the ehcmieal composition among compul'ably grown 
vnricti('s, cx('cpt for oil ('onlt'nt, wel'c I'ather smnll and as will be 
shown Inter \\'('1'0, lllueh smnllcr tlutll difl'(,l't'nces in samples of the 
san1(' "Hricty grown under difl'cl'cnt cllvironn1('l1ts. •'I'h(' ll1nximum difl'el'cnec bctW(INl compnt'ably grown varieties 
(til hl(' 5) ill ash eontt'llt was 0.26 pl'r('cnt between the hard red \\rjnter 
vnl'i(,ties Pawnee (1.72 ]lcl'ccnt) alltl ('llt'yenne, (1.98 percent), 
Difl'l'I'CllC(,S alllong l'ompnr!lbly grown yal'ictics ill the other regions 
(tttbks 4, 6, 7, Ilnd 8) did not cxceed 0.21 pel'cent. 

Thc g['('at('sl difl'('I'CIlee ill pl'otcin content was 2.0 percent between 
Onns (12.7 pCI'('('nt) Hnd ~[al'qllis (14,7 pl'rccnt) grown at Pullman 
and P('lIdlt'ton in 1940 (table 8) and bctwl'cn ,\ [al'qllis (16.0 pereent) 
Itnc1 Pilot (18.0 percent) grown at li'nl'go, N. Dnk in 1940 und 1941 
(tn hIe 4). 

'I'll(' gr('alest difl'(,l'l'nce in oil contcnt WIlS 0.74 pel'cent between 
13nnl't (1.58 pel'Cl'nt) nnd ~rnrquis (2.:32 l)t'I'('(~nt) grown at Pullman 
and l\'lIlllC'ton in 1940 (table 8). r1'11l' difl'('I'cnces in oil contt'nt as 
will 0(' shown lntcr wCl'e grelltcl' among eompal'nbly grown YIll'il'ties 
thlln within the Sllme variety grown at difl'erellt stations 01' in different 
Y('III'S. 
. ~UgilL' contcnt of the wintcl' varieti('s grown at Pullman and Pendle
ton in 1940 vHl'ied from 2.95 p(,I'('('nt fOl' HYll1ilr to 3.97 for Goldcn, It 
dHl'pl'('Il('(' of 1.02 pCl'c('nt (lnble 7). Difl'('l'cnccs among compal'Ubly 
grown ytll'i('ti('s in tlH' olher' l'egions wcre smuller. 

TIlt' g['('atl'st difl'pl'('IH'C in stnl'l~h eon\('nt, 4.8 percent., WIlS between 
.\ [nl'quis (61.5 lH'I,(,Cllt) and l!'ed(,I'atioll (66.3 percent) grown at 
Pullman ilUU Peudleton in 1940 (tnble 8), • 
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CHEMICAL COMPOSITION OF VARIOUS WHEATS 9 

TABLE 4.-Physical characteristics and chemical composition of hard 
Ted Sprin!l ancl (lurltm wheat variet'ies grown at Fargo, N. Dak" in 
1940 a'lul 1941 

Air-dry basis Moisture-free basis 

Clasi:l and variety Woight Weight 
. por \ h Protoin 0'11 Sugar Starohper 1000 1 S (NX57)

bushel kdrnels I. 

_______·___-1___ -----1----1·-- ----

PerPerPerPer

Hard red spring: POllnds GrOl/lS cent Percent cent cent cent 


CerlU'l. ___ .. _. ______ • 59.4 27.0 2. 00 16.8 1. 85 2.82 61. 4 
MIHquis___ .•. "'" 57. 7 2·1, 3 2.17 l{i.0 2. Hi 3.25 61. 4 

2.12 17.6 1. 88 2.92 61. 4Merit.------_--_--. 58.8 28.7
Pilot_________ ._ "., _ 58.9 28.2 2. 12 18. 0 2.11 2. 80 60. 4 
Premium... __ ." •. _. 60. 9 33. 5 2. 08 17.5 2.16 3. 19 () 1. 4 
Ronowh _____ ••.. _... 59.8 27.2 2. 08 17.9 2.02 2. 92 61. <1 
RivaL •• ___ ..... ,.,. 60.0 33.0 2. 13 17.4 1. 94 3.00 til. 6 
~rhl\tchor___ • __ "____ 57.7 21. 7 2.10 17.4 1. 87 2.78 61. 4 

l\[aximum_ .• ____ • GO. 9 33.5 2.17 18.0 2. 16 3.25 61. 6 
l\IinimulTl_. _. ___ _ 16. 0 1.85 2. 80 60.457. 7 21. 7 2. 00Range __________ _ 3. 2 11.8 .17 2. 0 .31 .45 1.2 

1--_·1------1----1-------
Dllrum: 

i\lindlllll___________ 61. <1 37.8 2.06 17.2 2.06 3.72 61. 8 
Red dllrllll1:

Ponlad.__________ ._ 61. 3 29.8 2.04 16. 9 1. 94 3. 53 61. 2 

TADLE 5.-Physical characteri8tics and chemical composition of hard 
red winter t'al'ieties al'own at Manhatt(m, Kans. in 1940 ancl194f. 

Air-dry basis Moisture-Cree basis 

Class anel variety -::::!WOight 
g per Prot.einAsh Oil Sugar Starch per 1000 (r\X5.7)

bushel ko'rnels . 
Per- Per- Per- Per-

HILrd red winter; Po 1//1(/8 GrC/1/I1i cellt Pert'cllt ccnt ce1lt cent 
BlackhllIL __ .• ____ ". (i0. 0 25..J 1. 87 15.8 1. 48 2.43 63.2 
Cheyenne_ •• . .... 59. \) 26. 8 1.98 14.4 1. 56 2.22 (i5.3 
Chi~fkan ___ •. ... . GI. 3 28.7 1.85 15.3 1. ·13 2.41 65.0 
Kharkof___ ,. .. 5S. i 23.8 1. 9G 15.0 1. 50 2. 08 M. 4 
Ncbred •.. 5!).8 23. ,t 1. 96 15.0 1. 59 2. 24 1i3. (j 

3. 16Pawnee ... 5n. I 25.4 1. 72 15.6 1. 7U 63.8 
2.58 65.4.Tcnmnrq. 5R. ;I 28.0 I. 91 14.4 1. 6<L 

'"~""'-~ --
15.8 1. 76 3.16 (iii...Maximum (il.3 28. 7 1. 98 

~[jllim\llll .. ....... 58. 4 23. 4 1. 72 H. -1 I. 43 2.22 (i3.2
Hanp;('. ___ ' _______ 5. 3 .26 .33 2.22.9 1.4 .9·1 ! 


-' ,.. 
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Air-dr.y basis Moisture-free basis 

I 

Class and variety Weight Weight 


per per Ash Protein 
 Oil Sugar 'Starch 
h I 1,000 (NX5.7)bus e kernels 

PerPer- Per- Per

Soft red winter: i Pounds Grams cent Percent cent cent cenl 


Early PremiUlll .. , _j 61. 5 32. 5 1. 98 11. 6 1. 43 2.49 67.7

Fairfield___ ~ •• _ . _. 59.0 34.7 1. 93 10.3 1. 76 3.07 68. 8 

J<awvale.... ","_-, 61. 2 30.8 1. 95 11. 0 1. 57 2.65 68.3
Nittal1y____ • ___ •• _ 60.1. 37.5 2.10 11. 9 1. 71 2.64 67.2 

Purdue No. L~ __ ... 61. 5 32. 4 1. 97 10. 3 1. 75 2.79 68.6

Purdue No. 7. _____ ., 59.8 34.0 2. 04 10. 9 1. 84 2.89 68.3 

Red Rock..... __ ._. 61. 3 38.8 2.01 11. 7 
 1. 85 I2.53 67.5 

Thorne___________ . 59. 1 33. 6 1. 97 10.8 1. 66 2. 89 68.0

TrumbulL._______ , _\ 61. 2 35.3 2.14 12.0 67.91. 5312. 73
"'abm;h•• ___ • ___ .. 'j (1).8 30.5 1. 99 10.9 1. 82 2.33 68.9 

::ioft white winter: 
Dawson______ - - - - _,' £lO. 4 36.2 1.90 11. 1 1. 88 2.90 67.2 

Hard red winter: 
PurkoL _________ • __ \ 60. 6 I 29. 8 1. 93! 10. 9 1. 97 2. 67 67. 3 


1

6.1. 5 I 38.8 12.14 ,--1-2-.0- '-1-. -97- -3-.0-7---6-8.-9 
M!1x.imulll ----·--- -,.

Mmml\lm. ___ -o_ 59. 0 i 29. 8 1. 90 I 10. 3 1. 43 2. 33 67. 2

Range. -- ________1 2. 5 9. 0 . 21 j 1. 7 . 54 . 74 1. 7 


I t •TAm.E 7.-Physical characteristics and chemical compositions of winter 
1cheat mriet·ies grown at Pullman, lVash., and Pendleton, Oreg., 

in· 1940
--p'- ._-----------:-------------

I
! Air-dry basis I Moisture-free basis 
. t-------~-----------
1 j ~ t 

Class and "ariety IW('ight Weight I' I

i per \' Protein 0'1
f per . 000 i 1511 I(NX5.7) I Sugar Starch 

I bushel k~rnels ; 


---------------I---I---I-j--------------
PerPerPerPer

Whit<> club: Pounds Grams cent Percen/. cent cent cent 

Albit. ______ -------- 62.0 30.0 1. 91 10.8 1. 94 3. 64 66.6 

Hybrid '128_________ 62.2 31. 7 1.90 1l. 2 1. 93 3. 04 67. 4

Hymar__ ... ___ .___ 62.6 33.6 1. 87 10. 9 1.82 2.95 67. 7 


Soft white: 
Rex_________ •• __ .__ 61. 2 37.5 1.90 10. (i 2. 04 3.83 67.9 
Golden______ _ _ __ ! 61. 3 36.7 1. 88 n.D 2. 08 3.97 65.3 


,,-estcr~red: . I 

Trlplet_________ •• __ • 64.1 33.9 11.75 10.9 1.79 3.60 66.0 

Hard recl wint('r: • ! 
KharkoL.. __ .. _. i~':"1_3_7_._4~1__1._8_2_1--1-1-._3_ __1._6_0_1_3_._55___6_6._0

1 

•~[aximum___ ._ .. _I 64. 1 , .. 37.5 1. 91 11. 31 2. OS 3.97 67.9 

~lilliIllUIll_.. • ",I 61. 2 30. ~ 1. 75 10.611. 60 2.951 65.3

Hange_______ . 2.9 7 • .5 .16 .7 .48 1. 02 2.4 


I 




-- ----

_____________ 

----
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CHEMICAL COMPOSl'l'ION" OF VARIOUS WHEATS 

TABLE 8.-Phyrical character't~tics and chemical composition oj spring 
wheat t'<1rieties groum at Pullman, Wash., and Pe7Hlleton, Oreg., 
in 1940 

" 

Air-dry basis Moisture-free' basis 

...i\linillllllll • 

Cla."s and variety Weight Weight 
per per 

bushel 1,000 
kernel." 

Ash Protein 
(NX5.7) Oil Sugar Starch 

Per- Per- Per- Per-
White spring: Pounds Gralll.~"Baart______________ 61. 9 39. 7 

Pederatioll__________Idaed______________ 59: 4 32.9 
59.2 31. 3 

cent 
1. 66 
1. 63 
1. 64 

Percent 
14.2 
12.8 
13.6 

cent 
1. 58 
1. 79 
1. 63 

cent 
4. Hi 
3. 80 
3.42" 

cellt 
63.4 
66. 3 
64. 6 

Onas_~ 58.6 33. 1 1. 68 12.7 1. 91 3.98 64.4 
White Federation____ ------ ... 

Hal'd red spring: Marquis____________ 59.8 

35. 9 

28.5 

1.69 

1. 72 

14.0 

14.7 

2.07 

2.32 

3. 97 

3. 75 

62. 5 

61. 5 

~Idxim\lm________ - .. ---- 39. 7 1. 72 14.7 2. 32 4. 16 66. 3 
28. Ii I. liO 12.7 I. 58 3.42 61. 5 

l~allge___ • _______ 11. 2 . 12 2.0 .74 .74 4. 8 
------~ 

COMPOSITION OF TilE 	SAllE VAIUETY GROWN AT DIFFEltENT STATIONS 
AND IN DU'FERENT YEARS 

The influencc of environment on test wci~ht, size of kel'llcl, and. 
protein and ash contents of wheat varieties IS well known but little 
data have been published on their content of oil, sugar, and starch. 
Dllta on the physical nnd chemical composition of 11 varieties each 
grown at sevcl'aI stations in each of several years are given in table 9. 

'rIte maximum, minimum, and range among all the sam:rles of 
each variety arc also given. Averages arc summarized in table 10 
for each variety at certain stations where they were grown in the 
same years. 'l'hese averages show, as would be expected, that charac
teristics like tcst weight, kernel size, and the chemical constituents··'
protein, sugar, and starch-are different when a variety is growll at 
difr~ll'(,llt loentiolls. On Lhe other hand, oil content sho',"s very little 
varinbility between diffcl'ent statiolls. 



--------

--------

--------

--------

-- --

--

--------

12 TECHNICAL BULl~E'l'IN 91)5/ U. S. DEP'r. OF AGRICUL'l'UUE 

'l'A'DLE 9.-Ph'ysical ciLaracter'ist'ics and chemical composit'ion II} 'L'ariet'ies 
grown at 8everal stations aml in differe.nt years 

Air-dry basis Moisture-free basis • 
....Class, variety, and Q.l t~ 


location Year 
 ~] Q.S .:t:' 
"<::00 ~..§l Q.lu;; ,.<:: 
bl);:l 	 .... 

~"6X 0:1 ...."$..c 	 bl) 0:1;:l ~ .... e § en.l=: i~ -< A... en. "'" 

HAU)) R.Jm SJ'J1JNG 
Per- Per- Per- Per- Per-

PlIot: Pounds Grams cent cent cent rent cellt 
61. 6 36.2 1. 95 11. 6 2.12 3. 99 66. 4Bo,em,,,. Mo",-.--l 

1940 
1941 58. 9 33. 9 1.98 12.9 2. 16 3. 36 65. 4 
1942 62.3 35. 7 2. 04 14.6 2. 09 3. 82 64. -:1 
1944 62. :3 37.4 2.01 13. 6 2. 08 3.99 62. 6 

AVerage. ~ _______ 1940-42 60.9 35. 3 1.99 13.0 2. 12 3.72 65. 4nange___________ • 1940-42 3.4 2. 3 O. 09 3. 0 O. 07 0.63 2. o -------.
{ 1942 52. 7 19.7 2.27 20. 3 2.14 3.51 5(i. 4Havre, l\Iont_______ 1943 52. 7 21. 0 1.98 20. 8 2. 2(i 3. 94 5(i. o 

19H 53. 2 21. 9 2.04 18. 9 2.01 3. 72 56. o 
Moca!:ltlin, Mont••• _ 1941 56. 6 20. 9 2.29 18.5 2. 10 3. 18 57. 9 


1940 56.4 23.2 2.01 19.6 2. 15 3.64 57. 
,.,
I
Sheridan, Wyo______ 	 1941 56.8 2. 02 2. 13 57.23.1 19.6 3.59 2

1942 54. 7 19. 2 1. 98 21. 2 2. 19 3.36 57. o 
1943 58. 6 26.2 1. 90 17.9 2.04 3.67 59. 9 

Average _________ 
1	 •1940-42 56. 0 21. 8 2.00 20.1 2~ 16 3.53 57. 3Rallge__ ______~_. 1940-42 2.1 4.0 .04 1.6 .06 .28 .7 

f 1941 59. 7 31. 9 2.06 18.5 2.22 3.41 59. 2 
Dickinson, N. D.ak__ 1	1942 61. 4 31. 4 1. 73 14.8 2. 16 2.86 64. o 


1944 60.9 26.4 2.08 15.0 2.01 2. 95 62. 7 

1940 58. 4 26.5 1.90 20. 0 2. 03 3. 03 58. 7
Fargo, N. Dak______ 1941 59.4 29.9 2.29 15.6 2. 18 2.74 63. 1 
1942 60. 5 30. 9 1. 86 17.3 2. 08 2. 55 61. 7 
1944 59.0 26.7 2.16 13.2 2.05 2. 65 65. o 

AVerage_________ ------- 1 
11)40-42 59.4 29.1 2.02 17.6 2. 10 2.77 61. 2R.ange_________ ._ 1940-42 2.1 4. 4 .43 4. 4 . 15 .48 4. 4 . 

--455. 8 32.8 2.27 19.0 2.09 3. 16 58. 
__ { 1940 56. 9Brookings, S. Dak 1941 23. 8 2.25 16. 1 2. 20 3.38 60. 4


1942 57.1 28.7 2.30 16. 9 2.02 2. 55 63. 5

1943 55.1 28.6 2.41 18.0 2.12 2. 77 58. 6 


Average _____ ~. __ 
1940-42 56. 6 28.4 2.27 17.3 2.10 3. 03 60. 8 
Range~._. __ ",. ___ 1940-42 1.3 9. 0 ,05 2.9 .18 .83 5. 1 

58.0 30.0 2.42 15.4 2.01 2.69 62. 9 
1941 57.5 28.0 2.34 16.1 2. 20 2. 77 62. 3' 

St. Paul, l\-linn _____ {"401942 58. 1 27.2 2.16 16.5 2.01 2. 60 62.•3
1943 57.3 23. 9 2.32 15.6 2.07 2.70 61. 6
1944 60. 4 29.5 2.10 11.6 2.05 2.57 66. 6AVerage __ • __ • _. _ 1940-42 57. l) 28.4 2.31 16.0 2. 07 2. 69 62. 5Range. _____ •• ___ 1940-42 .6 2. 8 .26 1.1 .19 .17 6 

Maximum______ -- ... _--- 62. 3 37.4 2. ,t2 21. 2 2. 22 3.99 66. 6Minimum______ -- ....... --- 52.7 19.2 1.73 11. 6 2. 01 2.55 56. o
Range. ________ ---- ... -- 9.6 18.2 .69 9.6 .21 1.44 10. 6 • 

http:differe.nt
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13 CHElVf(CAL COl\fPOSl'l'ION 01<' VAIUOUS WHEA'rs 

• 
'l'ABLE 9.-Phys'icallJharactel'ist'ics and chemical composit'iu1t oj varieties 

{lrOWn at 8dveral stations and in different years-ConHnuod- -' 

Air-dry basis Moisture-free basis 

cIMS, variety, and Year '"<1> "'.,<1>
0.<1>0......Idcation 1=1 ...... 

.... 1'
"d Ul ,..:::,!.d 

""lQ .d 
4"0) 

E",,11 <1> • 
bD::l OJ~.~§ oX bIl !;j~.c iii - +'::: ,-. -< P-I"'Z ....... a J5 en 
,--

D RED SPRING-Con. 
Per- Per- Per- Per- Per:'l'hat POllnds Grams cellt cent cent cent cent,',," l{ 1940 62.7 33.0 1. 96 12.2 1. 81 3. 57 66. 1 

1941 58. 5 29. 6 1. 92 12. 1 2. 03 3.05 65. 8 
. ' 1941 58.6 33. 0 1.84 12. 1 2.01 3.17 66. o1301.elllan, Mont. ... - 1942 62. 8 33.5 1.97 12.7 1. 92 3.41 65. <1 

1944 62.9 32. 2 1. 99 14.5 1. 89 3.54 63. o 
194'1 61.4 33.9 1. 79 13.9 1. 85 4.28 63. 3 

Average. '. _______ 1940-t~ 60.6 32.2 1. 92 12.3 1. 94 3. 30 (i5. 8Range. __ •.•____ 1940-4 4. 3 3. 9 . 13 . Ii .22 .52 7 

.'H.3 17.5 2.18 21.8 2. 05 3. 74 54. 2 
{ ">2 L943 54.8 22. ] 1. 86 L9.8 2.03 3.68 56. 7

FTavre, MOIl!, .• _____ 1943 55.1 21. 0 1. 89 20. 5 2.04 3. 1i5 55. 4 
194,4 53.7 21. 1 1. 93 19.8 1. 94 3. 58 57. 1 
1944 53.9 21. 2 1. 86 19.3 1. 94 3. 47 57. o

M occnRin, i\lOIl!~_ .... _ 1941 55.9 19.1 2. 07 19.7 1. 93 3. 50 56. 4 
56.4 20.4 2.11 20.8 1. 96 3.33 56. 7 

1941 55. 9 21. 8 2.02 20.8 2. 01 3. 55 55. 9 
19'12 18. 8 20.7 3. li2 3 
1942 55.5 20. 3 2. 15 19. 1 1. 94 3. li2 58. o 
1943 59.1 26. 4 1. 98 18.2 1. 98 3.49 58. , '> 

• Sheridan, Wyo ______ {"40 54. 2 2. Iii 2.04 55. 

1M3 58. 7 26.1 2. 16 L8.8 2. 00 3.68 59. 3 
Average,.. _______ 1940-42 55.5 20.3 2.11 20. 4 1. 99 3.53 56.•5Range___ • _______ 19·10-42 2.2 3. 0 .14 1.7 \. 10 .29 2. 7 

60.7 21i.3 1. 79 14. 9 1. III 2. 71 li3. 7{ 1942 60.819~13 28. 4 1. 77 1. 90Dickinson, N. Dak__ 17.3 3.02 61. o 
1943 63.8 28. 2 2. 07 15. 1 1. 80 2. 92 li3. 5 
1944 liO.9 25.9 1.90 15. 1 1. 83 2.85 62. 9 

58.5 22.3 1. 79 18.6 1.86 2. 92 60. 1 
19·n 55.8 20.6 2.11 Iii. 5 2. 05 2. 92 61. 3 
1941 56.9 21. 0 2.25 15.8 1.8,1 2.83 62. 4Fargo, N. Dak______ r'91942 57. '1 23.0 2. 05 17.0 1. 92 2.51 61. 7 
19'12 59. 3 24. 0 2. 03 Iii. 9 1. 83 2.61 61. 4 
1944 57.6 20. 1 1. 90 16.9 1. 85 2.75 62. o. 19'14 60. 1 23.1 2.02 14. 2 1.90 2. 53 li4. 3 

Average _________ ---
1940-42 57.6 22.2 2. 05 17.0 1. 90 2.76 61. 4.

Range_____ ."." 19·10-42 3.5 3. 4 .46 2.8 .22 .41 2. 3 

56.9 21. <1 2.22 19. 1 1.93 3.28 58. 2{19'0•• 19<11 57.1 20.5 2.46 16.4 1. 91 3.38 61. 4.Brooklllgs, S. Dak__ -; 1042 50.5 18. 4 2. 62 17. ·1 1.76 2. 47 liO. 6I 1043 53.8 20. 7. 2. 431 18. 1 1. 98 2. 91 60. 4 

• Average_ - - --- ---11940-421 54. 8 20. 1\ 2. '13i 17. iii I. 8713. 04 60. 1Rsnge___________ 19.10-42 6.6 3. 21 3. Ol~i~~"':":: 
1 
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TABLE G.-Physical characteristics and chemical composition oj ~'arieties 
grown at severa,/, stations and in different years~Continued 

Air-dry basis Moisture-free ba~is • 
J....$... r; (1JClass, variety, and Year Po ~IElocation 

Q) 	

.:t:' 
~~ L Q) 	 •fj.f;l
..c:::..c::: .."ot:: ..c:::
bO", ' bOO ~ 'Q) ::l ~5g oX bO 0: 

...'" 
::l ~a:..a ::: -I'" ~ ~e- a r:n r:n ,------------------

HAUl) Ibm HpUlNG-Con. 
Per- Per- Per- Per- Per-

Pounds Grcww cent cent cent cent cent'rh.t,h,~e"'th",'" 1 
57.5 24. '{I 2.14 15.2 1.80 2.75 63. 6 

1941 53.1 19.3 2.44 16. 1 1. 90 2. 88 61. 5 CMO. 1942 56. 0 22.2 ,2.06 16.1 1. 82 2.57 61.8
St. Paul, ]\{mn - - - - -	 1943 55. 7 21. 9 2. 35 16.0 . 1. 88 2. 87 61.8 

1943 55. 8 21.. 3 2.29 16.3 1. 84 2.81 61. 3 
1944 59.1 23.8 2.06 13. 4 1. 77 2.60 64. 8 

----'----Average. ________ 1940-42 55.5 22.1 2.21 15. 8 1. 84 2. 73 62. 3 
,H.lulge___ <. ,, ____ 1940-42 4. 4 '5.4 .38 .9 .10 .31 2.1 

-
60.1 32. 2 1. 92 16.3 2.05 3. 01 62. 4. 

j" If 1\)4~Ft. (ollllls, (o'n .. -' I 1942 59.9 28.8 2. 35 16.6 1. 84 2. 70 65.1 
• 	 1\)43 61.9 30.8 2.02 13.6 1. 93 3. 17 64. 7 

58.5 32.1 1. 63 16.6 1.88 2.99 62. 3{ 1941 
Benverlorlge, Altn__ . 	 1942 59. 5 26.1 1. 42 16.0 1. 99 3. 22 60. 9 

1943 62.1 32.6 1.36 14.8 1. 88 4.53 61. 8 
59.9 25. 4 1. 57 18.4 2. 14 3. 12 59. 3 •{ 19411942' 62. 0 38. 5 1. 84 18.9 1. 83 2.96 60. 3 Edmont.on, Alta ____ 

1943 62. 5 38. 0 1. 87 17.3 1. 95 3.04 61. 3 
1944 63. 7 34. 8 1. 50 16.2 1. 83 3. 40 62. 6 

58.7 28.,5 1. 94 16.7 2. 03 2. 85 61. 5{ 1941 
Lethbridge, Altn_. __ 1942 60. 7 36.6 2. 09 16.5 1. 90 2.91 63.1 

, 1\)44 61.7 30.6 2. 04 15.8 1. 87 2.85 61. 5 
60. 3 26.4 1. 50 18. 2 2.03 3.25 60.1{ 1941 , 19,12 61. 6 30.1 1.86 14. 8 1. 86 2. 79 64. 8SaHkatoon, Sask. - - -	 Hl43 6t. 4 31.8 1. 50 18.0 1. 90 3.87 60. 2 

1944 62.3 34.8 1.67' 18. 1 1. 74 2.98 60. 9 
Nipawill, Sask_____ • 1940 61. 3 32. 2 1. 80 14.•']- 2.04 3.37 64. 2 

. { 1941 --- ... --- 24.7 2. 25 17.4 2. 20 3.38 60. 6 
. 1941 - ------ 24. 2 2. ,~~ 18. 1 1.92 4. 49 58. 8 

Mesa, ArIZ_ - - - -- - --I ig!~ 60.1 29.2 1. 96 13. 4 2.07 3.45 63. 8 
60.1 28. 4 1. 79 13.7 1. 93 3. 24 63. 6 

Maximum. ___ • 63.8 38.5 2.62 21.8 2. 20 4.53 66.11----.-:'>IinimuITL. 50.5 17.5 1.36 12.1 1. 74 2.47 54. 2. - ·1-------Range______ 13. 3 21. 0 1. 26 9.7 . 46 2. 06 11. . 9. _ 1------- . 

HAUD RED '-VINTEU I 


Kharkof: I 
60.4 27.9 1. 52 18.0 1. 52 2. 39 62. 7 

'{ 1940 18.8 1. 99 61. 71941 57. 2 21. 2 1. 81 1. 49 
Lawton, Okls____• _ _ 	 1942 58. 4 20. 7 I. 67 19.6 1. 56 1.96 60. o 

1943 58.9 23. 7 1. 68 17.9 1. 55 2.4.4 59.1 
1944 60.5 23.9 1. 38 17.0 1. 37 1. 60 63. 9 

Average ___ • ______ 1941-44 58. 8 22. 4 1. 64 18.3 1. 49 2. 00 61. 2Range ___________ 1941-44 3.3 3. 2 .43 2. 6 .19 .84 4. 8 
----------- • 

http:Edmont.on
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CHEMICAL COMPOSITION OF VARIOUS WHEATS 

TABLE 9.-Physical characteristics and chemical composition oj varieties 
grown at several 3tations and in different years-Continued

-_. 
Air-dry basis Moisture-free basis 

.. .$ 

Olass, variety, and 0.=
Year 

.. 
'"0.- "'''' .. I=l~ 

.... t- location ..,.::: ..,'"'" .:::.!&l '" . .. .:::.,':::00 ..,,10 
~::l ~o ol ...oX'-0 ~'8.0 ce

h"'O i1 .. Z ::l ...,
t:: :::: ....- < P-l'-' § 00. m 

HARD RED WINTER-

Oontinued 


Per- Per- Per- Per- Per
cent cent centPounds Grams cent centKharkof-Oontinued 
2.38 20. 3 1.60 2. 92 55. 7 


Stillwater, Okla_____ 1\140 60. 7 30.1 1. 39 15. 5 1'>3 2.90 64.5

Goodwell,Okla_____ 1940 53.1 18.3 

19·U 57.0 24.5 2.07 14. 1 1.6s 2. 43 65. 6 

1942 57. 8 23.3 1. 97 15.0 1. 62 2. 34 63.5 


Woodwa",. Okl,_""_ { 60.7 24.7 2. 18 14.8 1.63 2. 54 64. 3 
1943 

1944 60. 8 28.9 1. 89 11. 4 1. 48 2.07 68.6 


Average __________ 1941-44 59.1 25.4 2.03 13.8 1. 60 2. 34 65. 5 

Range_____ -- - - _- 1941-44 3. 8 5. 6 .29 3.6 .20 .47 5. 1 


.----------
Denton, Tex________ 1940 55. 3 ~4.1, 1. 88 10. 9 1. 62 3.08 67.9 

Ohillicothe, Tex_____ 1940 58. 7 23.9 1. 96 20. 9 1. 50 2.47 58.0 


55.4 23. 8 2. 02 ]3. 1 1. 58 2.84 65.8{'94J1942 59. 2 23. 5 1. 87 18.4 1. 61 2.84 58. 9 

Amarillo, 'rex __ - - -- 2.17 19. 2 1. 63 2. 80 59. 2 
1943 58.6 27.6 


1944 61. 4 ~'-!l 3 1.98 17.6 1. 50 2.70 64.5 


Average _________ • 1941-44 58. 6 26.1 2.01 17.1 1. 58 2.80 62.1 


Range_- __ .------ 1941-44 6. 0 5.8 .30 6.1 .13 .14 6. 9 


59. 6 24. 4 2. 05 16.0 1. 59 2. 50 63.6 

{ 1941
1942 58.1 22.5 2. 24 21. 1 1. 46 2. 36 57. 2 


Hays, Kans ________ 
1943 57.4 20. 7 2. 26 21. 0 1. 67 3.14 56.4 

1944 51. 4 15.8 2.. 66 20. 2 1.76 3. 69 56.5 


Average _________ 2.92 58.41941-44 5.6.6 20.8 2.30 19.6 1. 62 

Range. ____ - __ --- L941-44 8. 2 8. 6 .61 5.1 .30 1. 33 7. 2 


60. 8 27.6 2. 05 13.4 1.65 2. 96 64.2 
1941 56.5 20. 0 2.01 15.6 1. 5] 2.11 63. 9 
{'940Manhattan, Kans___ 63.21942 54. 4 20.1 2.21 16.5 L 49 2. 34 

1943 59.6 27.5 2. 08 14.9 1. 54 2.12 64.3 

940 60. 2 25.0 1. 75 20. 7 1.51 2. 50 58. 6 


2.26 17.6 1. 57 2.64 61. 1 
1941 55. 8 20. 5 

Lincoln, N ebr ____ -- 1942 60.0 29.6 1. 87 14.1 1. 47 2. 10 64.8 


1943 58.5 25. 5 1. 97 16.3 1.66 2. 35 63. 0 


+ 1944 57. 4 24.5 2. 32 16.0 1. 57 2.12 62.3
C 
Average_________ - 1941-44 57.9 25. U 2.10 16.0 1. 57 2. 30 62. 8 

Range. ________ --- 1941-44 4.2 9.1 .45 3. 5 .19 .54 3. 7 


Shflridan, Wyo______ 1940 61. 4 31. 5 1. 61 16. 5 1. 53 3.11 62. 8 

31.1 2.11 13. 1 1. 51 2. 81 66. 0 
Waseca, Minn ______ 1940 62.7 


Dickinson, N. Dak__ 1940 I 52.0 24. 8 1. 9~1 10.2: 3.93155.9
1. 75 

Havre, .Mont _______ 1940 54.4 20.4 1. 8a 1. 51 3.57 57.7
~9. 1\ 
l\Ioccaslll.I'" Mont_• _ _ _ 1940 , 58. 4 23. 8 1 1. 64 _8. 0 1. 60 3. 28 60. 1 
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16 TECHNICAL BULLETIN 9'95) U. S. DEPT. OF AGRICULTURE 

TABLE 9.-Physical characteristics and chemical comp()sition oj varieties 
grown a.t several stations and in different years-Continued 

Air-dry basis Moisture-free basis • 
... rn I, 

Q) ""''''5Class, variety, and Year c..Qj' ~=-...location 	 Q) t .:~... ,.c ... Q) • 

,.crr:. ~~ ... tQ ,.c..,bJl:l ~o 	 ~oX ...'Qi .0 '-0 ,.c bJl oSQ)o ... z ~ :l ..,
i::= i::= ....- -< "' Il-I'--" 0 rI.l rI.l 

HARD RED \VINTER-
Continued PCI'- Pel'- Per- Per- Per

Kharkof-Contin ued Pounds Grams cent cent cent cent cent 
62. 6 39.0 1.87 13. 7 1.54 4.10 63. 2


{ 194.1941 62. 2 37.5 	 1. 94 11.1 1.58 4.42 6,1. 5
Pullman, Wash _____ 
1942 64. 7 38.1 	 1.65 13.1 1. 58 3. 17 65.5 

1944 61. 9 38. 7 1. 83 9. 5 1. 66 3. 82 66.6 


Moscow, Idaho _____ 1940 60.6 33.9 1. 77 10. 1 1. 50 3. 49 68.7 

Sand poill t, Idaho ___ 1940 62. 0 38.0 1. 83 9. 9 1.63 3. 28 68.1 


60.2 35. 8 1. 7·1 8. 8 1. 63 3.18 69.1 

19,H 60. 5 34. 8 1. 87 8. 9 1.56 3. 26 69. 0
{"4.Pendleton, Oreg ____ 	 1942 58. 9 33.1 1. 68 8.4 1.71 3. 96 69.5 

1943 62.2 35. 7 1.71 9. 4 1.69 3.14 69.1 

1944 62.3 34. 7 1. 72 8.6 1.61 3.11 69. .8 


Average __________ 1941-,14 61. 0 34. 6 1. 74 8. 8 1. 64 3. 37 69. 4

Range____________ 1941-44 3. 4 2. 6 .19 1. 0 .15 .. 85 .8 


Union, Oreg ________ 	 1940 60. 8 34. 9 1. 57 8. 8 1. 65 3. 10 69. 9 

60. 9 29. 2 1. 86 10.3 1. 56 3.58 66. 2
{ 1941
1942 54.6 22. 6 	 2. 05 12.6 1.71 4.49 61.6i'.'Ioro, Oreg ________ •1943 60. 8 35. 8 	 1.71 9. 2 1.60 3. 10 68.1 


1944 60. 2 29. 5 1.82 9. 9 1.58 3. 32 67. 5 

Avernge__________ 
1941-44 59.1 29.3 1. 86 10.5 1. 61 3. 62 65. 8

Range_______. ____ 1941-44 6. 3 13. 2 .34 3. 4 .13 1. 39 6.5 


i'..InxiIlluIll______ 64.7 39.0 2.66 21. 1 1. 61 4. 49 69. 9 

MinimuIlL _____ ------- 51. 4 15.8 1. 38 8. 4 1. 37 1.60 55. 7 

Range_________ ------- 13.3 23. 2 1. 28 12. 7 .39 2. 89 14.2 


Tenmarq:

Denton, Tex _______ 1940 56.3 28. 9 1. 91 10. 3 1. 83 3.16 67.0 

Chillicothe, Tex _____ 1940 58. 6 25.8 1. 82 19.6 1. 60 3. 86 61. 0 


55. 5 28.2 1. 99 12.9 1. 94 3. 36 66. 3
{ 1941
1942 59.2 25.4 	 1. 76 17.2 1. 83 3.52 62. 5
Amarillo, Tex. _____ 11)43 57.1 24.6 	 1.94 19.4 1. 89 3. 09 60.1 
1944 60.8 30.5 	 1. 87 UO L 74 3. 14 65.4 

Average~ ________ 1941~44 58. 2 27.2 1. 89 15.9 1. 85 3. 28 63.6Range___________ 1941-44 5. 3 5. 9 .23 6.5 .20 .43 6. 2 


C·4	 
- 

61. I 37.0 1.60 17. 3 1. 75 3. 23 62.6 

19,11 56. 1 23. 0 1. 74 17. 6 1. 77 2. 63 62. 3


La,,-ton, Okla _______ 1942• 58. 2 23.4 1. 47 18.4 1. 84 2. 83 61. 5 

1943 60. 7 26.8 1.43 16.9 1. 68 2.89 62.6 

1944 60.3 26.1 1. 31 16.2 1. 51 2.48 64.9 


Average. _______ . 1941-44 58.. 8 24.8 1.49 17. 3 1. 70 2.71 62. 8
Range___________ 1941-44 4.6 3. 8 .43 2.2 .33 .41 3. 4 
 • 
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CHEMICAL COl'oIPOSITION OF VARIOUS WHEATS 17 

TABLE 9.-Physical characteristics and chemical composition oj varietie8 
grO'llm at several statilfn8 a.nd in different years-Continued 

Air-dry basis Moisture-free basis 

...., ~"§
Class, variety, and 0.-.., 0.;::.., 

til 

=~IYear .- t-.
locaUon ..., - -<;::~ .., . 

.<:l'til ...,lQ .. .<:l 
bI);::I bi;o ColCII ..'ijl.o 'ijl§ oX bI) d'til- ..z ;::I ....i:: i:: .....- ~'-" (5 00 00-< --------.----

HARD RED WlNTES-
Continued Per- Per- Per- Per- Per

Tenmarq-Continued Pounds Grams cent cmt cent cent cent 
Stillw~ter, Okla_____ 1940 59.7 32.7 1. 44 15.7 1.71 3.11 64.1 
Goodwell, Okla _____ 1940 53.5 23. 0 2.35 19. {) 1. 79 4.02 56.9 

5S. 2 28.0 2.04 14.3 1. 69 2. 36 65.4{ 1941 
1942 59.8 26. 6 1.94 14.0 1.69 3.2-3 .64.3
Woodward,Okla____ 
1943 62.4 28.1 2.02 13.7 1.71 0. 12 65.8 

1944 59. 6 30.1 1. 66 12.2 1.66 2.48 69.4 


A verage _________ 1941-44 60.0 28.2 1.92 13.6 1. 69 2.92 66.2Range___________ 1941-44 4. 2 3. 5 .38 2.1 .05 .75 5.1 

60. 2 28.5 1. 96 16.2 1. 78 2.92 64.6 
{ 1941
1942 55.6 19.8 2.22 20.2 1. 77 2. 69 57.4Hays, Kllns_. ______ 

1!)43 58. 8 22.9 2.10 19.8 1.92 3. 43 58.4 

1944 54. 9 20. 4 2. 4tl 17.3 1. 91 3.06 59. 7 


Average. ________ 1941-44 57. 4 22. 9 2.19 18.4 1.84 3.02 60. 0 

Range___________ 1941-44 5.3 8.7 .53 4. 0 .15 .74 7.2 

MO 60. 2 30. 7 2. 16 13.1 1. 59 2. 89 66. 3 

1941 56.5 25. 3 2. 03 15.8 1. 68 2.52 63.. 8 


Manhattan, Kans_. _ 1942 54. 5 23. 2 2.01 17.7 1. 67 2. 64 61.2 

HH3 60.1 31. 5 1. 77 14.4 1. 70 2.46 64.4 

1944 58. 4 24.8 2.03 13. 4 1. 86 3.08 64. 9 
C 

Average. _________ 1941-44 
 57.4 26. 2 1. 96 15.3 1. 73 2.68 63. 6 
Range___________ 
1941-44 5.6 8. 2 .26 4. 3 .19 .62 a. 7
_._-------- 

C040 58.7 23. 2 1.85 21. 0 1.70 3.11 57. 5 

1941 57.3 24. 1 2. 18 16.9 1.60 3. 28 61. 9 


Lincoln, Nebr ______ 1942 59. 4 32. 8 1. 92 14.0 1. 66 2. 48 66.3 

1943 58.5 28. 2 2.12 15.8 1. 89 2. 87 64.6 

1944 58. 8 27.9 2. 36 15.7 1. 73 3.00 62. 9 


Average. ________ 1941-44 58.5 28. 3 2.14 15.6 1. 72 2.91 f~. 9
Hange. __________ 1941-44 2. 1 8.7 .44 2.9 .29 .80 4.4 

Maximum ______ 62.4 37.0 2. 49 21. 0 1.94 4.02 69. 4 
------,
~[aximunL_____ 2.46 56. 9 
53.5 19.8 1.31 10. 3 1. 51 

Hange_________ 8. 9 17.2 1. 18 10. 7 .43 1. 56 12.5 


Minturki: 

St. })aul, "liuu _____ 1940 60.0 31. 0 1. 90 15.0 1. 79 3.25 64.6 

"'aseca, i.\Iiuu ______ 1940 61. 5 32. 3 1. 93 13. 6 1. 72 2. 98 66.6 

Dickinsou, X. Dak__ 1940 50.2 22.71 2.051 19.3 ).94 2. 80 55. 6 

Sheridan, Wyo______ 1940 60.2 28.31 1. 69 17. 2 1. 74 3.09 62.8 

Moccasiu, i.\IouL ___ 1940 58. (j 25. 5 1. 61 17. 4 1. 62 3. 22 61. 4 

Havre, MouL ______ 1940 54.. 3 22.2 2.05 18.8 1. 63 3.25 59.1 


MaximuIlL_____ ------- 61. 5 32. 3 2. 05 19.3 1.94 3. 25 66.6 

i.\linimum ______ 50.2 22. 2 1.61 13.6 1. 62 2.80 55.6

Hauge_________ 11.3 10.1 .44 5.7 .32 .45 11. 0 
--...-,....-- ----------- 
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18 TECHNICAL BULLETIN 995, U. S. DEPT. OF AGRICULTURE 

'FAB~E 9.-f:>hyBicol characteristics and chemical corlLpositwn oj '~'(l,rUJtu8 
grown at stverolstatiQn8 and in different years-Continued 

-
Air-dry basis Moisture-free. basis • 

.. .,.. 0)-Class, variety, and ColYear c.- c.~ 
location 	 Col i: E::t::'..~ ~Col e;t::;~..>d ~ 

~:::I ra Q ~'" 
'S~ ~X ~ 

.. 
oS'~8 '"'Z :::I ... ~ ~-~ ~ ll. ...... § 00 00 

HARD RED WINTER-
Continued Per- Per- Per- Per- Per

F'urkof: Pounch Grams cent cent cent cent cent 
61.0. 32. 4 1.92 11.5 2. 04 2.76 64. 6
{ 1940. IthtIC&, N. Y _______ 1943 6O.1l 30.. 3 2. 23 13. 7 1. 95 2. 49 {\4.0. 


1944 60. 8 30..9 2.0.3 13. 2 1.94 2. 59 65. 0. 


Averege__________ 1940. 60. 9 31. .2 2. 0.6 12.8 1. 98 2.61 64. 5 

1943--44
Range___________ 1940. 0.2 2.1 .31 2. 2 .10. .27 1. 0. 

1943-44 


HMO. 59.6 31. 2 2. 01 13.3 1. 88 2. 59 65. 6

Wooster, Ohio ______ { 1943 61. 2 31.3 2.0.9 12.7 2.00 2. 50 65. 2 


1944 59.9 30. 4 2.13 14.2 1. 97 3.0.5 64.1 


Aversge_________ 
 1940. 60. 2 31. 0. 2.0.8 13.4 1. 95 2.71 65. 0. 

1943-44
Range___________ 1940. 1.6 .9 .12 1.5 .12 .55 1. 5 

1943-44 
 •

60. 6 29.8 1.93 10..9 1.97 2.67 67.3{ 1940. Lafa~ette, Iud______ 	 I!M3 59.1 25.6 2. 24 12.1 2. 00 2. 46 67.8 

1944 60. 5 28. 1 2.0.7 12.0. 1.93 2.71 65. 9 


Avcrage._________ 1940. 60. 1 27.8 2.0.8 11.7 1. 97 ~. 61 67. 0. 

1943-44
Range___________ 

1940. 1.5 4. 2 .31 1.2 .0.7 .25 1. 9 

1943-44 


{ 1941 54. 6 20.. 3 2. 0.6 13.6 2. 0.6 2. 76 63. 2
Urbana, IIL ________ 1943 58. 0. 24. 0. 2.19 16. 1 1.86 2.58 62. 3 

1944 58.8 24.8 2.18 16. 1 1.91 2.52 62. 6 


Average. _________ 1940. 57.1 23.0. 2.14 15.3 1. 94 2.62 62. 7 

19·13-44
Range ___________ 

1940. 4.2 4.5 .13 ?~. ;>- .20. .24 .9 

1943-44 


{ 1940. -- _- ___1 23.5 2. Hi 12.5\ 1.99 2.38 64.2 
Columbia, ~lo___ . _ 	 1943 58. 7 27.8 2. 0.2 12.3 1. 61 2. 56 67 . .. 


1944. 57.1 23. 3 2. Gil 10. 0. 2.18 2. 70. 67. 0. 


24.9 2.0.9 11. 6 1.93 2.55 66.2A\'erage--·--·----h9!~~4 -------1 ----

Range__________ -I 1!l4G _______ \ 4.5 .14 2. 5 .57 .32 3.2 
11\)"13-14. 

--	

•"~imutn..... L....--I 61.2' 32." 2.24 16. 11 2. 18: 3.0.5 67.8 
:~Imlmum____ •. 1- __ . __ 5-1. (;. 20.. 3 1. 1)2 10. Gt 1. 61: 2.38, 62. 3 
Range.______ -:__ .,,_. 6.6 12. 1 .32 6. 1; . 571 . 67 5. 5
. ,

1_



19 CHEMICAL COMPOSITION OF VARIOUS WHEATS 

TABLE9.-Physical characteristics and chemical composition oj t'aMetieli 
grown at set'fJral stations and in different yearsr-Continued• 	 Air-dry basis I Moisture-free basis 

'; 

• 


------ ----;---,--,.,.----;---

Class, variety, and Year
location 

----------1--- --- ------------
SOFT RED WINTER 

P.;r- Per- Per- Per- Per-
Pounds ('rrams cent rent cent cent centTrumbull: 

~ 
1940 59. 0 36. -I 2. 06 13. 8 1. 51 2. 59 65. 8 

H)41 59. 7 ':;·L 0 2. 05 12. 6 1. 57 3. 05 67. 5 


Wooster, Ohio______ 1942 58. 0 29. 5 2. 20 13. 7 1. 48 2. 71 65..9 

1943 59. 7 34. 4 2.25 13. 2 1. 58 2. 70 66. 2 


l 1944 61. 1 35. 3 2.09 12. 8 1. 59 2.66 65. 9 

I---·!--------------


Average _________ 	19·1Q-·H 59.9 36.8· 2. 11 13. 1 1. 56 2.75 66.4 

1943-44 ' 
Range___________ 1940-H 2. 1 6.6 .20j 1. 2 .08 .46 1.7 

1943-14 . 


1!).I0 61. 7 36. 4 1. 90'112. 3 1. 64 3. 73 66. 5 

194.1 61. 4 40.0 1. 90 12.0 1. 54 3.24 67. 1 


Ithaca, N. Y _ ______ 194\~ 61.3 32.9 2.00 II.!) 1. 55. 3.09 67.9 

{ 	 1943 60. 7 33. 9j ~. 38j 14. 6 1. 511 2. 571 65. 8 


19H 60.2, 34. I~ 081 13.5 1.60: 2.831 66.7 


Average _________ 1940-41 61. 0136.1 2. 091,13.11 1. 5713.09 66.5 


1943-14 
 I 	 I
Rallge___________ 1940-41 1. 5 6.1 .48\ 2.6 .1alI.16 1.3 
19,13-4'1 

1940 61. 2 35. ~I ;. 071 11. 8i. 1. 521 3. 181 67. 7 

I f tt r d 1941 60.6 34. () _.07; 11. 2 L S9, 3.06\ 69.3 

,S IlyC C, 11 ------ 1IH3 58.5 30.91 2.22; 12.9i 1.63 2. -IO! 67.4
{ 1944 59. 8 32. 81 2. 161 12. 3t 1. 58! 2. 791 67. 5 


A\'cragc.._________ 1940-41 60.0 33.412.i3j 12.011.5s\ 2.86 68. 0 
1943-4-1 I: . 


Rsnge____ ------- Hl40-41 2.7 4.41.151 1. 71 .11 .781 1. 9 

1943-14\ : ! I I
1------,--··_------

1940 54.6. 22. 1 2. 12i 14.4\ 1. 60; 3.071 64. I 

Urbll!lll, IlL.______ 1!)41 55.41 24.81 .2. 18 I·\. 6\' 1. 5612.78, 64.2 


19·13 55. 9 27.21, 2. 29 15.8 1. 59, 2. 671 (j3."
{ 1944 58.71
1 30.81 2.33 14. 1 1. 55 2.93. 65.6I , ___:___,______.____1__1__ 

A\'crage----------l~g::t:!JI· 56.2.[ 26.21 2.23 14. 71 1. 581 2.86) 64.3 

R8ngc...... ~ ____ -,1940-H 4.11 8.7 t • 2l. 1.7 , 051 .401 2.2 
11943-14: i___'__:____:____ 

• 


http:12.011.5s
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20 1'ECHNICAL BULLETIN 995, U. S. DEP1'. OF AGRICULTURE 

TABLE 9.-Physical characteristics and chemical composition oj '/)arieties 
grown at set'eral stations and in different years-Continued 

jI 
Air-dry basis I Moisture-free basis ! 

;... 'nI ... 
CIII.~", va.riety, and I Year ~ ~] j
location :; i: c~
.:>":::w ~~ I 'Qj It') ..bI)::l 	 <:i .-	 oS... ~8:J ~X bI) 

.. 
..<oJ-	 oS:r. ... z ::l ....::: :.-... - <: c..,-, 0 ct:J UJ 

.-	
~ 

-- -.------- 
SOt'T H.ED \Vm'rER-

Continued Per- Per- Per- Per- Per-
TrUlllbul~:.....Continucd POlmds Grams cellt cent cellt cent elmt 

58. 5 28. 5 2. 23 12.9 1. 50 2. 66 66.1 
1941 29.8 2. 10 2.65Columbia, Mo~_____ 54. 4 13.4 1.54 65. 8 
1943 60. 1 27. 3 2. 07 13.0 1. 98 2. 39 65. 8 C'"1944 58.3 27. 1 2.11 9.9 1.77 2. 82 68.7 

Average _______ -_ 	1940-41 57. 8 28. 2 2.13 12.3 L 70 2. 63 66. 6 
1943-44Hange_________ ._ 	1940-41 5.7 2.7 ,16 3.5 .48 .43 2.9 
1943-44 

61. 6 38.7 1. 94 11. 4 1. 60 3.91 67.3{'...1940· 61. 5 39. 7 2.01 11. 6 1. 62 3.84 67.3East Lansing, Mich_ 1941 60. 5 35. 8 2.01 10.2 1. 61 3. 57 68.4 
1942 59.4 34.4 2.02 10.9 1. 56 3. 35 67.8 

Columbus,Ohio____ 1940 61. 7 34.0 2.21 11. 9 1. 69 2.78 67.2
Lexington, Ky______ 1940 58.4 30.7 2. 14 11.3 1. 52 2.57 68. 2 
Madison, Wis ______ 1940 57.7 36. 6 2. 22 10.8 1. 48 3. 29 68. 7 
State College, Pa_._ 1940 60. 0 38. 6 1. 89 10.2 1. 56 3. 77 69.0 
New Brunswick, 1940 59. 9 37. 6 2.09 11. 2 1. 53 3. 38 68. !) 

N. J.
Newark, DeL ______ 1940 60. 7 33.1 2.11 10.91 1. 53 2. 73 69.2 
College Park, Md __ 1940 58.9 32.8 1. 88 9. 8 1. ·Hi 2. 75 70.5
Arlington, Va _______ 1940 58.9 32.1 1. 96 14.0 1. 44 2.68 66.5 
Blacksburg, Va. ____ 1940 58.7 32.7 2. 18 H. ,) 1. 71 2.64165.1 
Stl~te:;ville, K C____ I!HO 59, 8 30.7 1.77 15.6 1. 46 2.75 63.2 
Knoxville, Tenll. ___11940 5i.3 37.6 2. 18 14.4 1. 49 3.04 65.4 

--------,- 
:\I!~x.ill1UllL________ • ___ 61. 7 41. 0 2.33 15.8 1. 98 3.91 70.5M 1Il1ll1111I1______ 1_______ 54. 4 22.1 1.77 9.8 1. 44 2.39 63. 2 Hange ________ _1_______ 7.3 18. 91- .56 6. 0 .54 1. 52 7. 3 

! 

!{ 
Nittarl\': i 

1940 58.3 3S. Ill. 95 1I. 7 1.66 3. 55 67.4 
It;laca, N. y. ______ 19·n 59.6 42.0 2.06 1. I. 7 1. 68 2; 94 68.2 

1942 61. 1 39.1 1. 99 10. 9 1. 69 2.92 69. 8 

Average _________11940-42 59.7 39.7 2. 00 11. 4 1. 68 3. 14 68.5
Hange ___________ ;1940-42 2. 8 3.9 .11 .8 .03 .63 2. 4 

I 	 ---------- 
58. 6 41. 512. 25 13. 5 1. 63 2. 55 65. 8 _____I{ 19401941Wooster, Ohio 60.0 46.4 2. 15 13.8 1. 71 2. 88 65.6 

. 19·12. 58. 5, 34. 7, 2. 22113. 4 1. 66 2. 67 66. 6 

A\'eragc,~, _. _,_,'1940-12 59. ~I 40.9' 2.21, 13.6 1. 67 2.70' 66.0 
Runge. ______ .. - -,19.10-42; I.•\_:~:~__._4 ~ ,33_~._1 

1 
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• 


• 
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CHEMICAL CO~!POSl'l'ION O~' VARIOUS WHEA'l'S 

TAI1LE 9.-Phys'ical characteristics a7ul chemical composition oj varieties 
grO'tVlt at seL'eral stations and in dijferentyears-Oontillued 

Air-dry basis Moisture-free basis 

t ~:,1Cla:5S vllrict\, und Year ~3 I 
'loc~\tioii • c:..-o -E ,-!"""' 

+=l ,.... ~ :J .= ~ 
..=OO:;,~ '->lQ L.. 
:o~:.cg ..,x ., I::;
~.5 ~::-1 ~ ~e § ~ I ~ 

-;°CoIi~I~l~CC~Vl~:~- ~-l--- ---I---II'=r:!I~f: ~rr- Per

Nittany-Contintlcd j IpOII!ldS Gmms cCllt ~ CCllt, cellt. I ('ell! celli 
'{ UNO, 60. 3) 42. 0, 1.!l1: 1.0. 9! I. 731 3. 09 67. 1 

East Lansing, Mich.' 1941 r 59. l! 41. 21 2.06. 9.61 1. SU3. 40 69.0 
I, 19·12 I 60. 2( 40. 0/ 1. S51" J,,0. 5j 1. 7413. 30 6S. 5\ 1---------1-----

A\,cmge. _______ JI940-12 59.9j 41.tl1. 94, 10.3, 1.76 3,43 6S.2 
Rllnge __________ .il940-42 1. 21 2.01 .21: 1. 3 . OS; .29 1. 9

1 

LaC I l{ 1940 ,00."11 37. 511.97111.71 1. 75 2. S2 67. 2 
Ilyette, nd----.-J 1941 60.31 39.5i 2.12[ 10. sl 1. 71 2.92 6S. 1

f{ 1940 I 56.61 24.2, 1. 851 14. 6~ 1. 44 2.16 61. 2 U b IIIr ana, ---------, 1.9-11 56.81 25.91 2.13j 14.5: 1. 72j 2.63 64.2 

b· '1 f{ 1940 58. 11 32. 1 2. 191 12.31 1. 641 2.66 65.3C Io um la, 1\ 0____ .,! 19'11 I 54.9 34.6 2.23i 12.3t 1. 72' 2,,57 66.0 
NCWBr,Ul,lSWi,Ck. N.J._~ 1940" 61. 51 42,.4 2.171 1,1. 6,' 1. 6513. 26 67.5 
CollegePark,:'\lcL __1 1940 58.1 3i.9 l.S7; 10.0 1..5812.82 69.0 
Arlington, \'1\--_____1 1940" 58.91, 36. 3~, 1. 96:, 14," -1 1. 58! 2.59 65.5 
N'ewark, DeL______ 1940 I 59.51 38.1; 2.071 10.5; 1. 69\ 2.71[68.6 
Blacksburg, Va.____ 1940 I 57.1: 31.4; 2.23i 14. Oi 1. 59 2.06 63,6 
SElltcs\:ille,,~. Co___ 1940; 5i. (i l 37.1';: 94, 16.21 1. 5';1 2. 73 6~. ~ 
Knox\'rlle, lenu ••. _ 194,0 1 57.5; 37.7, -.04 1, 13.1 1.6-12.91160.6 
State College, Pa... _ 19·10 I 60. -Ii 42.7.: 2.02, 9. (it 1. 74 3.46 69.7 
Columbus, Ohio ••. 1940. 60.6: 37.01 2. WI 12. a; 1. 61 2. 75' 67.4. 
~eXil!?toll,!~.? ••• H. 19~0 I ~!. ~l 33. ~!' ;. 2;~ 11. 1; 1. 6~ 2.58 67.9 
!\Iuclison,\\r"" •. 1910" 0/./ ·11.6, _.0_) 10.1)1.613.3267.71 

MaXimum.___ ""'-1' 61.5' 46.41 2. 25116. 2~"l.8l 3.59 69. S 
,l\llnilllUnl___ •.• ___ 54.9 24.211.85 9.6; 1.44 2.10 62.3 
Hal1g~·..... •• . ." _• _J~l1 22. 2L_:.~~1~ 1. 43 7. 5 

: • ! I I 

WlIITE WHEAT 'i ~ ~ I, ; ! 
Hex; '11940 62.9: 3S.7i 1.921 12.2 2.01 3.3S! 66.6 

P \l W 1 i 1941 63.4i .1.1. 3\ 2.05! 10.2 2.04 ,104\ 67.8 
1I 1111111, as\ .... _! 1942 61.S! 3S.1! 1.961 9.9, L99 3.62167.5 

1944 60. SI~ll. 96!~:,. 2. 12 3. 70[ 67. 9 

Avcragc....______1l!}U-42, 62.0;, 3S. S,. I. 90..: 9.9,. 2.05 3.79, 67.7 
I 19H, " 

Range ----.---'-P!}llii~i 2.6: 4.2',; .09; .6; . l31 .421 .4 

---------,----1---

http:24.211.85
http:511.97111.71
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22 TECHNICAL BULLETL.~ 995, U. S. DEP'f. OF AGRlCUL'l'URE 

'fABLE 9.-Physical characteri,9tics aml c/~mical composition of '~'arietus 
grown at several statioll.'; and in clifferent years-Coutinlled 

Air-dry basis Moisture-free bl'-'lis • 
Class, variety, and 


location 


WHITE WUEAT--eOn. 
Per- Per- Per- Per-	 Per

Rex-Continued POltlllls Grams ('ellt cellt, cellt cellt cent 

1940 59. 5 36. 3 1. 88 8. 9 2. 06 4. 27 69. 1 

1941 61. 2 38. 9 1. 90 8. 2 2. 13 4. 47 70. 0 


Pondl,'on, Ore••••• \I 	liH2 34. 7 8.62.294.60 68.661. 3 1. 86 
1943 60. 6 36. 9 1. 74 10. 4 2. 25 3. 67 67. 0 
1944 62. 5 36. 9 1. 79 8. 9 2. 12 4. 32 68. 6Il 	 --

Average____ ... ' IMI-42, 61.7 36.8 1.85 8.6 2.18 4.46 69.1 
: 1944 

Haugo__ • - , :19H-I2, 1.3 4. 2 .11 .7 .16 .28 1.4 
1944 

'---------- 
1941 60.3 34.9 1.87 9.8 2. 03 4.36 68.1 

Moro,oreg _....... :{ 1942 58.3 26. 8 1. 91i 12.5 2. 02 4.63 64.4 

1943 60.5 35. 2 ·2.08 11.2 1. 99 4. 06 66.5 


i'
! \ 1944 59.7 32.5 1. 9,1 9.6 1.96 4. 22 67.2 


Average_________ pM1-I2, 59. 4 31.4 1.92 10. 6 2. 00 4.40 66.6 
, 1944 •

Range. _____ ._. '.• pMl-42, 2.0 8.1 .08 2. 9 .07 .41 3.7 

! 1944 


Union, Oreg ______ ._ 1940 61. I 34.0 1. 48 16. 1 1. 97 3.20 1)3. 8 

Mo'lcow, Idaho. 1940 59.9 35.3 1. 88 10.5 1. 94 4. 02 65.5 

Sanapoint, ldaho 1940 61.6 38. 2 1. 79 10. 3 2.09 3. 65 68.2 


),luximulll _____________ 
~ - 

63.4 41. 3 2.05 I(i. 1 2. 29 4.63 70. 0 
~linilllulII__ .. ..;" ........ --,.,.. 58. 3 26.8 1. 48 8. 2 1. 94 3. 20 U3. 8 
Bunge. ____ ._ 6 ? 

,.. _... ,"--- 5. 1 14.5 .57 7.9 .35 1. 43 . 
--I-------

~ 

BMrt: ro 63. 0 40. 4 1. 38 15.8 1.48 3. 71 63. 6 
. 1941 00. 1 37.7 2~ 55 13. 7 1. 58 3. U3 63. 0 


I'ullman, Wa"h .••••i 1942 63.9 42.2 2.15 10. 4 1. 55 5.18 65.4 

1{}43 61. 9 44.3 2.12 11. 1 1. 57 4.81 64. 2 
1944 61. 6 41. 7 2.17 12.2 1. 59 4. 36 64. 6 

!----------- , 
Averuge_... '" 1940-42 62. a 40. 1 2. 03 13.3 1. 54 4.17 64.0 
Range______ • _. _1940-42 3. 8 4.5 1. 17 	 2.45. '*L_~~ 1. 55 

MO 00. 7 38.9 1.90 12.5 1. 54 4.75 64.7 
, 1941 6? ,::>- 50.9 2.19 10.6 1. 59 5. 90 U4.6w. 

Pendleton, Oreg . 	 1942 62.4 44,9 2.09 12.0 1. 55 5.48 64. 2 

1943 63. 2 4U.2 1. 87 11. 9 1. li7 5.03 64.5 

1944 63. 0 41. 6 1.99 11.4 1. 71 4.47 65.3
'e 

--,----------i--
A"cruge. __ • __ ., •. 1940-42 61. 91 44. 9 2. 06 11. 711. 56 5. 381 64. 5 Range___________p940-42 1. 8 12. 0 . 29 1.9 .05 1. 15, . 5 

----------1- • 

http:8.62.294.60
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CIUJM[CAL CO~IPOSlrrlON OP VARIOUS WHEATS 23 

TABLE 9.-Plhysical characteristics and chemical composition oj t'Urieties 
grown at s~~'eral stations and in different years-Continued 

Air-dry basis Moisture-free basis 

.. ,-'"Class, varietv, and Year L ~11
locatioli -r::

I ~;.J""~ .~~...::"; ..=.:.: .. -=..,~=' oS ..'~..o .:!§ ~X ~ ~.., 
~ "Z oS-= ~< ....~ , - <. ~'-" 0 rn.... - as' 

<M'-"" --- ,,------------------
WHlTtl W"ta'l·--('on. 

Per- Per- Per- Per- Per
llaarl-Conlinued Pounds Grams cellt cent cellt cellt cent 

64. 2 51.9 1. 79 13.4 1.53 4. 58 65.1 
1941 49.4 3. 76{ lOW 63. 4 1. 92 11.2 1. 57 ,67. 2

Aberdeen, Idaho ____ 1942 61. 8 4-0. 7 1.53 12.4 1.94 3.85 66. 1 
1943 63. 5 49.9 1. 81 12.3 1.50 4.32 65. o 
1944 64.7 49.4 1.87 11.8 1.79 3. 93 66.1 

Average. ________ -
1940-42 63.1 47.3 1. 75 12.3 1. 68 4.06 66. 1 

Uange .. ___ ._ ._, 194(}-42 2.4 11.2 .39 2.2 .41 .82 2.1 
1-'-

60.4 36.8 1.78 15.0 1.53 4.16 63. 7 
1941 59. 6 41. 0 1.95 11.9J.ind,. Wa."II. - ------11 1940 

1.58 4.00 65. o 
1942 61. 4 40. 7 1. 74 13.4 1.54 4. 7l 64. 3 

I 
;herage. ____ • ___ jl940-42 60. 5 39. 5 1. 82 13.4 1.55 4. 29 64. 3
Hauge•. < , 1940-42_ • ______ 1.8 4.2 .21 3.1 .05 .7l 1. 3 

63.5 48. 2 2. 01 11. 7 1. 58 4. 33 65. 5I{ '9<0 . ; 1941 57.4 41. 4 2. 06 11.3 1.56 3.99 65. 6Bozeman, ~lol1t. - --', 1942 63.6 52. 6 2.051 13.8 1. 51 3. 93 63. 8 
; 1943 61.7 47.7 2.06 13.4 1.62 3.44 64. 6 
f 

Average < 11940-42• _______ 61.5 47.4 2.04 12.3 1. 55 4.08 65. oRange ___________ 11940-42 ?_. :J6.2 11.2 .05 .07 .40 1. 8 

61. 6 1. 861 13.2 1. 52 65.D . C rr l{ 1940 42.1 4.04 oaVIS, ·a 1_ "---'j 1941 61. 8 40. 7 2.19 11. 3 L 62 3.57 66. o 
M \ . :{ 1940 62. 7 49. 4 2.22 11. 2 1. 55 4.22 66. 2• esa, .. rlz"' _____ 'i 1943 63.4 48. 2 1.67 12.8 1. 53 4.44 65. 3 

Maxi;nulll •• ___ .: _______ 64.7 52.6 2.55 15.8 1.94 5. 90 67. 2i.\linilllulIl____ ' _\____ •• _ 57.4 36.8 1. 38 lO. 4 1. 48 3. 44 63. oRange. ___ • ____ ! _______ 7.3 15.8 1.17 5. 4 .46 2.46 4. 2 

Federation: I 
60. 4 33.1 1.37 14. 1 1. 73 3.76 65. 9 

1941 57. 8 31. 0 2.09 10.3 1. 78 3.65 67. 7{'9W 
60. 3 34.6 1. 85 9. 4 1. 79 4.59 68.1I'ullm••, W",h - - --I :~i 
60.0 36. 5 1. 75 9.1 1. 75 4.39 68. 3 

1944 60.0 31.. 9 2.02 11. 3 1. 83 3. 44 68. o 
Average 940-42 59.5 1. 77 11. 3 1. 77 4. 00 67. 2 --. -"T 32. 9 1--_______ 1940-42Rllllge 

" 2.6 3.. 6 . 72 4. 7 . 06 2 ----~12. 



24 'l'F.CHNICAL 8ULLE'1'J~ 99fi, U. S. Dl·JP'!\ 01-' AGIUCUL'PUHE 

'l'A nt.I·) 9.-Pkysic(ll characteri..'ltics and cit.em'ical com1JOsUion oj mrieties 
growl!. at 8u'eral stations and ,in different ye(£rs-Contiuucd 

Air-dry basis Moisture-free basis • 
Clllsa, vuri!lty, nne! Year

locutIOn 

Per- Pcr- Per- Per- Per
}'cd()rlltion-(~ontinued POll/ui.<1 Grums CCllt ('Cllt relit CCllt ('/lilt 

1940 58.3 32. G .1. S3 11. l;) 1. 76 4. 2(i 6'7. 7 

1941 56.8 33.0 I. SS S.8 I. 78 4.85 67.6 


P()ndlcttlll, Orcg.. . _ 1942 50. 7 3G. 5 1.. S3' 0. 0 I. 70 4. 75 G7. [)

I lIN3 58. 2 311. 3 1. 79 10. 0 I. 83 4. 93 (jG. 8

I'{ 

1944 59.3 34.U~~~~~~~ 
A\,l~.ruge ~ •• _~ '-11!)40-42 5S.3 34.2 1. 85 10.0 1. 7S ·1.1i2 117. (j 
Hllng\' •• ••• _.. l!).I0·42 2. 9 3. 9 . 05 2. 4 • 03 • 59 . 2

---"" ---~----l{ 1040 (\2. 1 .j I. 8 1. G7 II. 5 I. 72 4. 45 117. 9 
; 1041 58.3 33.2 1. 87 n.·1 1.02 3.03 li8.11 
'1042 (jO.2 3li. 2\1. (i3 H.2 I. 70 a.04 (i5.9 

I!H3 (iO. 21 39. 3, 1.. (Hi 10. {j I. 77 -I. 00 liS. 7 
\ 1044 (jO. 01 3S.4 1. 55 10.3 1.82 3.411 (iO.O 

A\wlll:\e _.. _11940,42 "" (j0~2(-37.11.72 - i 1. 7 Us4.0167:3 
Hllllgc ., ." •... l!l·10-42 --!~I.~~~~.-: 22 . ~2 -:=:..:it 1940 61. I, ·10.7 1. 79 9.3 1. SO 4. nO (IS. S 

• 
BO:lc III 1111 , ~(oIlL, i HI41 53.0! 30.0 I. 86 S.4 1. 85 4.27 (i8.2

': 1942 (il.61 41. 7 1. S9 .\0.4 1.7G 4.88 (is. 0 

• I 043 ~!). 51.~ I. 72 __ O~j~ 901'::~ ~:..! 
Av~rngl! iI!HO '121' 58. 9) 37.5 1. 85 o..1" 1. 80 4. 55 G8. 3 
Bunge .,- .n9·10 42 ,7'l_~~_~~~~_,:! 

1 
1040 58. II 2n." 1. 57 1,3. (ill. 73 a. (is. (j5."i. 

", { IOH I 57.7i 31. If 2.00 11.1 1.80 ·1.09 60.7 
_ 1042 59. ui 32. I' 1. Oil! 12.7 1. tl5 3. S9 G5. Ii 

AYcmgC' • ... .. d 0.1O-12j5s. 513Q.O 1.73 12. 511.73 3..89 05. 9 
Hnllg~ _;19.1042 1.9) 2.7 .•131 2.5 .15 .4Ll 1.3 

Dllvis, Culif. !{ 1040 00...\ 3S. 0 1.751-i2.III.US '3.68\0(;:-8
•. ... ,1941 57.21 31.2 2.10 .to. 2\1. 87 3. S5111G. 9 


?lICSI1, Miz...... _. _ 1940: 58. 7: 40. 7 2. 01 9. 1 L 7G 4. L51 (l9. S
,I 1________,__--;-;__
1 

~I1,~)(!n.ll1l1l ....... !_ •••• __ \ G2• .1 ,ll. S 2. 10 1·1. 2 I. 02. 4. (');3 bO.8 
'I -3 "I 2". -,I I. 3~1 S I' I Gd 3 I'I! ('" 4•• Illlllllllll._ . "- ___ ' ,.' n. ".-" ,.'. "i ,"1 I,'. 
HUllg~ 8. 2 12," • 73 ij. 81 . 27 I. 40: -I. 4 

~ , I 1 ; 

• 


http:751-i2.III.US
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CHEMICAL COMPO::;I'rION Ol~ VAHIOUS Wllf~A'I'S 

'I',Qll,J<J 1O.-Physical clw.rad('ri.,~tic8 (uui citemical composition (U'erlt!Jl's 
for wrieties grown a.t seceral stations in the same year 

.~---~----------"-

I~-dr~ hlll;iS_I.____l\_IO_i_st_u_re_-_fr_e.e,_b_lll;_i_S___-, 

Class and loeation I,\"el'ght Weight I I . 
'. Pt· I ' per lpeOOOr Ash ro CIII. Oil I Sugnr· Starch 
b ·h'·I' (NX 5.7); I"~ ,

i us" kernels !' --~---!---___I___lL_I--.-__ 
PerPerPer- Per- Per· 


Pilot, 19·10-·12: Ipl)lITtds Gmllls relit renl {'('lIt celli cellt 

Bozeman, tnonL ___ t 60.0! 35.3 1. \){) 13.0 2. 12 3. 72 65. <l 
8hcridlUl Wyo .\ 56.0 l 21. S 2.00 2. 16 3. ij3 57.3 
j?urgo, N.1 DnlL 50. -I I 20. 1 • 2.02 ~~: ~ ; 2. 10 f 2. 'l7 61. 2 
Brookings, S. Dak. 50. 0 I 28." 2. 27 17. 3 ' 2. to . 3. 03 60. 8 
St. }luul, Minn. '57. 0 ,. 28. 4 2.31 16. 0 12.07 2. 61l 62.5 

Thatcher, 10010-12: 
Bozeman, MonL. '", 60. 6 32. 3 1. 92 12. 3 I 1. 9-1 3. 30 65. 8 
~heridun/ Wyo. 5;";. 5! 20. 3 2. II 20. -I 1. 90 3. 53 51i. 5 
I, argo, i'\. Dilk _ 57. (j; 22. 2 2. 05 17. 0 1.!l0 2. 76 61. -I 
Brookings, S. Dak 5·1. 8 i 20. 1 2. ·13 17. 6 l. 87 3. O·l 00. 1 
Ht. PUlll, i\linn. 55. 5/ 22. 1 2.21 15.8 1. 8·1 2.73 62. 3 

1\ IlIlrkof, 1\!.J1-I·I; 
I,uwlon, Oklu.. .... 58. S 22. ·1 1. (j·1 18. 3 1. ·10 2. 00 61. 2 
Woodward. Ok III 5!l. I 25. -I , 2. 03 13. 8 l. 00 2.34 U5.5 
Amul'illo, 1'cx_ •. , . 58. (j 21i. 1 I 2.01 17. 1 , 1. 58 2. 80 62. 1 
IIIH'S, KIlII$____ ., _ I 56. 6 20.8 I 

2'430 19. 0 ! 1. 62 2. 02 58... 

LiJicoln, Nebr____ 57.\), 25.0 2.,.,tO 62. 8
HI. 0 I· I. 57 2. 30 
Pendleton, Orcg (j 1. 0 , 34. 6 1. 7·1 8.8 1. 6·l 3. 37 (1), ,I 

'l'Clllllllrq, 19H-I·I: 
Lawtoll, Okla.~ 58. 8 24.8 1. ·19 17. 3 I 1. 70 2. 71 62.. 8 
Woodward, Ok\1l 60. O! 28. 2 I 1.92 13. 6 I 1. 60 2.!l2 66. 2 
AlIlllrillo, Tex... 58. 2 27. 2 1.81l 15. !l , 1. 80 . 3. 28 63. 6
lInvs, Kalls __ ... 57.4i 22.9 2.19 18." 1 1. 8·1 I 3. 02 I 00.0 
M1Lnhnttnn, Kall:; "7 -I! 26. 2 1. 06 15. 3 I 1. 73 2. 68 63. 0 

Lincoln, Nchr. __ " 58: 5/: 28.3 2.14 15. 6 1. 72 2. III 63. 9 


Trumbull, 19·10-41; 
HH3-·H: 

Woo~ter, Ohio~_ •. of). !l. 36.8 2. 11 13. 1 1. 50 2.75 66. ·1
IthncII, No y ____ •. ; 61. 0; 30. 1 

I2. 00 13.1 1. 57 I 3.09 66.5 
j;Lllfllyette, IncL _.. 00. 0 33.·1 2.13 12.0 i 1. 58 : 2.86 f 68. 0 

.\: rbulIII, ilL.__ " . 511. 2 26. 2 2.23 14.7 ' 1. 58 , 2.8(j , 01.3 
COlul.l\bill, ~1.O___ -I 57. S I, 28.2 2.13 12. 3 1. 70 2.03 ! 60.6 

B"x, IIl·11-·12, Hl.J4: ! ! 

Pull mall, W!L~h __ ... 1 62. 0 Ii 38.8 1. 9\1 !l. 0 2.05 3.7\! 67.7 
Pcndleton, Oreg" . UI. 7 3U. 8 1.85 8.6 2. IS 4. -16 i 60.1 
~lo.ro, Orcg. __ . 5!l..l. 31.·j 1. \12 ]0.6 ~. 00 -I. -.10 , (Hi. 6 

Hanrt, I!Ho-,12: 
Pullmall , WIIsh _ 62.3 I -10. 1 2.03 1.3.3 1. 54 I .1. 17 J' 6·1. 0 
Pendleton, Oreg. 61. 0 r -1·1.9 2.00 11. 7 1. 56 5.38 6·1. 5 
Ab(.'rdeclI, lcl:dlO 63. 1 -17. 3 ! 1. 75 12.3 1. 68 I 4. OIl I 60. 1 
Lind, W Ilsh •• _ (j0.5 13.43!t 511. 82 64. 3 
BOZCIIlIIU, )[onL Ii 1. 5 •.17. -I 2. 0·1 12.3 65. 01: g~ I:t 5~ ;

F('cll'fIltiOIl, l!)10--12: 1 
P~II\ml\ll, \Yllilh. 50.5 32. \! 1. 77 11.3 l. 77 ' ·1.00 67.2 
Pendleton, Orcg. 58.3 3·1.2 1.85 f 10.0 L 78 ·1.02 67.6 
Aberdeen, Idaho 60.2 ::17. 1 I. 72 t II. 7 1. is I .1. 01 ll7.3 
BOZCIllIIIl, .;\ront. 58. n 37.5 1.85 0..' 1. 80 ...l. 55 68.3
Lind, WIl~h____ . I 

58.5 30.!) L 73 5 i 1. 73 65,912.. 3. SU 
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CQ~II'AHISON 0(0' VXH1E'I·AI. ANI> ENYlllON~mN'I'AI, DU·..·EItBNCBS IN 

CO~II'OSITION 

One 01' moro vlu'ietics in mteh l'egion WN'O gl'Own at sovornl stations 
f!'Om 1 to 5 Y('l\r8, 'rhe IUl1xilllUlll, minimum, nnd l'!ulgC fOl' spcei
fi(>d dlfll'nct('l'isl.ics of elleh of Uw vul'ieties O'l'own ill dill'cl'CuL yeRl's 
and at. v\U'iolls loentions I'del't'od to in table 9 Ul'e sUlI1ll1lU'ized in 
Il1bl(\ 11, along wi th simillu' dl~ta from tnblcs ,1 to 8 in which is shown 
the Yluiubilily bet.we(\ll \,llrieties gl'OWll in compal'nhlc tests, 
It is evident lhat, difl'cl'('m'cs in weight pCI' bushel, weight. per 

1,000 kCl'Ilels, Ilsh, protein, SUgIU', nnd stnl'eh m'e g(,l1eruUy gl'clltm' 
lunong slunpks of the samo "aripty grow'll under dill'cl'Cnt· condit.ions 
lhlUI lunong difl'lll'pnt val'ietil's ~rown undcr eompllrnblo conditions, 
SumplNOl of 'I'hlllehcl' and of Kllfll'kof diffcl'cd by ItS milch as la,3 
pounds pel' hushel in test weight Wh(\l1 growll Itt dill'ol'ent. stntions 
btl t thc gl'palest difl'oreJlcc ho\,wpen val'ioties grown under compaI'
ablc conditions was only ;3.7 pounds, 

Similul'ly, tll'.' gl'clltest difl'enmce in kerIlel size due to environment 
WIlS 23,2 gill, hpt,wC'l'fI Khnl'kof gL'own at PullnullI, Wash" in 1940 
(:W.O gms, \)(\1' 1,000) nnd that grown Ilt Hays, Kans" in 1944 (15,8 
g'm,) whil(' thp gl'Nltc'St difl'('I'CIW(' h~'Lw('('n ('ompnt'nbly g!'Own vnl'ie
ties WitS ollly I(i,1. gl'ums PPt' 1,000 kl'l'lwls b('LwN'l\ the hard l'e<\ 
spl'ing vul'i('ly 'I.'hnlehel' (21.7 gill,) and the dlll'lIlII "Iu'iet,y :Mindulll 
(:n ,8 gill,), 'I'h(" gl'Nt\pst difl'l'I'pnC'o in I1sh {'ont('IIL between (,OIll
plll'llbly grown vnl'i(.lies was only 0,26 pet'('pnt b(\Lwepn Lhe hard I'NI 
WiIlU"I' vUl'ielil"S I)awnN, (1.72pcn'ent) Ilnd Cheyenne (1.98 pOI'cent,) 
while the difl'('I'PIII'l'S hetwN'l1 sllmpks of the same val'icliy WOl'e IlS 
gl'put I1S 1.28 \)('l'('(>nt fol' Khlll'lwf ~';I'OWll at Lllwton, OIda, , in 1944 
(1.38 ppl'cl'nt) lind ntHnys, KIUlS" in 1944 (2,66 pel'ccnt). 

The efl'pcL of VHl'ipty uncI (,llvil'QJ11l1('nt on pl'Otein content is of 
spt·dnl int('l'('st lind I he dn In show el('udy whnl; is well known, that 
(,lwil'onm(,lli, irl('llI(\ing soil, hns It lllueh gl'(~ntl'l' inf\ucnee on pl'Otcin 
('OIlt.Pllt than dol'S vnl'i~\t,y, The prot('in eontent of 51 samples of 
Khal'kof gl'own at clifl'(,I'l'nt Ioeations and ill e1ifl'el'cnt yeal's Ylll'ied 
fl'om 8.4 pel'('ent. at. P('ndletoll, Ol'('g" to 21.1 pt\l'cent nt Httys, Kans, 
On t;hc other hltnd, tl1(l gl'elll('st difl'NeI1ee between eompll.l'nbly grown 
Vftl'il'til'S was only 2,0 pl'I'('ent h('l,ween Onas (12,7 pel'cont) and :Mal'
quis (14,7 pl'l'('enL), both at Pullmnn, Wash" IUld P(\ndleton, OI'Cg" 
in 1940, and b('\'w(>('1l ~Jnl'quis (16,0 pOI'(,l'nt) and Pilot (18,0 pm'cent) 
grown Itt }flll'go, I\r, Dnk" in H)40 nnd lINl. 'I'll(' ItVel'ngo eli/i'm'encc 
IwLw('en Hymal' (IO.!) pel'cent), a white dub vUl'iet,y, nnc! Kharkof 
(Il.:~ pel'('('nt), a Illlt'd l'ed winLet' vnt'ie\,y, gl'own bot,h at Pullman, 
"Wnsh, , nnd })('l\(lleton, Ol'eg" in 1!)40 wns only 0,4 p01'et'llt, 

'rhcse dlttn RUppOI~t those pl't'sellted in Technicnl Bulletin 887 and 
e1s(\\\'h(>1'c whi('h show difl'el'ClH't'S between the pt'ott'in ('ontent of varie
ties gt'own ull(kl' the SltnH' (:onditiolls to be t'elttt.ivt'ly slllnll. 

Th(' SUglll', R\.III'ch, nnd oil cont.ent of wltenl, varieties gl'own undel' 
('omplu'abh' ('ondiliolls nnd of the SlIlIle vlll'icty gl'own undel' difl'cl'enL 
(,lIyit'olHrll'nts have not bel'n cxlellsiVt,ly studied in the pust, 'rIll' 
SUgllL' lind stat'ch dat.1I show thnt the val'inLions due to cnvi!'onmel\L 
urp much gl't'nl<'l' limn lhost' dlH' to vIII'iety, nHhough thl'I'c arc vnl'ictnI 
diff('I'('IlC('S, 'rhl' i'lUgHl' ('onll'nt of .Khnt'kof, fol' l'xHmple, vlll'ied ft'om 
1.00 PPl'('l'llt wl\('1\ gl'own al LII.wlon, Okla" in HJ44 to 4.49 percenl, 

• 


• 


• 




• • • 
l'AJlM: 1L~--Sullllllary of variability of each chllracle7'islic wilhin Ihe illdividual variety due to environment and among difJerem varieties grown 

iT! lite same tests 

I, Air-dry llasis Mo~ure·(roe llasis 
Num· 

bero! -- 1 I,.
I .. 

Varlcty or n}gfoll wher(~ grown saInp' Weight pcr llu· Weight per 1,000 Ash I Protein (NX57) Oil Sugar Sfarrh
les shel kernd~ 


~!~~l i I -~. - - ---- I £ 
l".l 
!;;oIMal..Min. Range M!lXJ~!H'UJ:::~r!lx.jMin.pUlngei1\fax.l)\fin'lnanb'C ~ Mln.IRange M"-~. Min..I~ Mal'IMin'IRaI1~~ ..... 
(3 

\rari~ty: Lbs. LIM. Lb!.. G1/u. G7Tl8. ~ Gms. ~" % i '*, o/c f % ~ % ~~ % % % % I% %,I% i %I' ! g:;PiloL... __••.•••••••••••••••• ~ 62.3 52.7 9.6 37,4 19.2118.2 242 1.7:1 0.(;11 21.2 11.61. 9.6 2.22 2.01 021 .3.W 2.M 1.44 66.6 ii6.0' 10,6 
1'hntch,·r..................... m 6:1.8 ro.5 13.3 as. 5 17.5 21.0 2.62 1.36 1.26 21.S' 12.1; 9.7 2.'o!O 1.74 .46 4.53 2.47 2.06 66.1 54.2 11 9 
 nKhnrko( ••••. .......... 51 (H.7 51.4 13.3 3\1.0 15.8 Zl.2 2.00 I.as ].28,21.1 8.4112.7 1.76 1.37 •.39 4.49 1.60 2.89 69.9 55.7 14.2 
 o'l't'mnar,! ............. _.... 51 62.4 5.1.5 8.9 37.0 ]9.8 17.2 2.49 ].31 1.IS I 21.0 10.3. 10.7 1.94 1.51 .43 4.02 2.46 1.56 69.4 56.9 12.5 
 !?
I'urko( .............. ".... 15 61.2 54.6 6.6 32.4 'o!O.3 12.1 2.24 1.92 .:12 16.1 10.0 6.1 !!.lS 1.61 .57 3.05 2.38 .67 67.S 62.3 5.5 
 IiiMlnturkL ................. 6 61.5 ro.2 11.:1 32.3 22.2 10.1 2.05 1.61 .44 19.3 13.6 j 5;7 1.94 1.62 .32 3.25 2.80 .45 66.6 M.6 11.0 
 o1·rumblll1 .•. "............... 37 61.7 54.4 7.3 41.0 22.1 18.9 2.33 1.77 .56 15.8 9.8 6.0 1.98 1.44 .54 3.1lI 2.39 1.52 iO.5 63.2 7.3 
 U1I\'ittlllly...................... 26 61.5 54.9 6.6 46.4 24.2 .22.2 2.2S .1.85 '.40 )6.2 9.6 6.6 LSI 1.44 .37 3.59 2.16 1.43 69.S 62.3 7.5 ..... 

Hex ........................ " 16 fJ3.4 58.3 5.1 41.3 26.8 14.5 2.05/1.48 .57 16.11 8.2 7.9 2.29 1.114 .35 4.63 3.20 11.43 70.0 63.S 6.2 "3 

lIullrt......................... 26 64.7 57.4 7.3 52.6 36.fl 15.8 2.M 1.38 1.17 15.8 10.4 5.4 1.114 1.4S .46 5.00 3.44 2.46 67.2 6.1.0 4.2 0-; 


o
F~denltlon................... 25 62.1 53.9 8.2 41.8 29.4 12.4 2.10 1.37 .73 14.2 8.4 1 5.8 1.92 1.65 .27 4.93 3.44 1.49 69.8 05.4 4.4 

Region~ Z 
IIilrd red spring ............. 21 25 o 

Hurd ref! winter.............. 14 61.3 58.4 2.928.723.4 5.31.981.72 .26 Ib.8 14.4 1.41.761.43 .33 3.16 2.22 .114 65.4 r.1.2 2.2 ~
161.60.9157.713.21 :l3.51 . 7111·812.1712.00 1·1711s.0116.0 2.0 )2.16 J 1.85 .31 13

• 2.80 .45161.6160.411.2 
Sort winter ................... 12 61.5 S9.0 2.5 38.8 29.8 9.0 2.14 1.00 .21 12.0 iil.3 1.7· 1.97 1.{3 .54 3.07 2.33 .74 68.9/07.2 1.7 

Wes!'·rt! winter.. . .......... 14 04.l 61.2 2.9 37.5 ao.o 7.5 1.91 1.7.5 .J6 11.3 10.6 .7 2.08 1.60 .48 3.97 2.95 1.02 67.9 65.3 2.6 -<
:;..
"!'~,sll'rn sprIng .... .. "'_ .. ~ .......___ 12 .................. 39.7 28.S 11.2 1.72 1.50 .12 14.7112.7 2.012.32\1.58 .74,4.23 3.42 .81166.3161.5 4.8 
 ::0.... 

o 
Cl 
U1 

~ 
to'l 
>,.:
if, 

~ 
~ 

http:2.012.32\1.58
http:7111�812.1712.00
http:161.60.9157.713.21
http:1.41.761.43
http:5.31.981.72
http:2.05/1.48
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when grown at ~[oro, Oreg., in 1942. It was higher for all varieties 
when grown in the Pacific Northwest or under conditions where the 
fruiting period was not shortened by high temperatures, drought, or 
other factors than when grown under conditions such as are usually 
found in the hard reel winter wheat region of the southern Great Plains. 

'fhe largest difference in sugar content between comparably grown 
varieties was 1.U2 percent between Hymar (2.95 percent) and Golden 
(3.97 percent) grown both at Pullman, Wash., and Pendleton, Oreg., 
in 1940. Starch content also vl1,ried much more between samples of 
the same variety grown at different st.a,tions than between varieties 
growll under comparable conclitions. The starch content of Kharkof, 
fo.l' example, varied from 55.7 percent when grown at Goodwell, Okla., 
in 19'10 to 69.9 percent at Union, Oreg., in 1940. 'Where compambly 
growll, the greatest varietnl difference, 4.8 percent, wns that between 
Marquis (61.5 percent) and Federation (66.3 percent) grown both at 
Pullman and Pendleton in 1940. :Most varietal diffel'Cnces were less 
than 2.0 peL·cent. 

The oil con ten t, unlike the other chemical constituents studied, 
seems to be largely an in11erent varietal characteristic and. is much less 
affected by environment than protein, starch, sugar, and ash. Tho 
clilrerence between ~rarquis (2.32 percent) and Baart (1.58 percent) 
was 0.74 percent while the greatest difference between samples of any 
variety grown at different stations or in different years was only 0.54 
percent for 'rmmbllll grown at Arlington, Va' l in 1940 (1.44 percent) 
and at Columbia, Mo. in 1943 (1.98 percent). 

DISCUSSION OF SPECIAL DATA 

RESUL'rs OF ANALYSIS OF VARIANCE 

As the work was planned origina.1ly, it was desired to use statistical 
nwthods to evaluate data j'1'om several varieties of each class for a 
period of years at seyeral sL'ltions. Crop failures and other causes 
pre\rented the collection of sufficient datal however, to carry out this 
work so that data for only a few vnrietiesl nIl commercially important 
were adaptable to the usc of the analysis of variance technique. For 
th(lse, compa.risons w(lre made for each of the chemical components, 
and the r(ls111!s substantiate the conelllsions drawn from observation 
of the dnta and presented in the preceding sections. 

By arrunging the data by years,. it wus possible to make the maxi
mum number of comparisons of two varieties. A summary of these 
results is shown in table 12. The years and locations compared are 
identified in table 13. 

1"01' all the vurieties except Bam·t and Federation on which there 
arc data for the 5 years, it appears that oil is largcly a varietal charac
teristic, and tllllt stal'eh, sugar, and protein are chiefly affected by 
location. Illsp('ction of the Trumbull and Nittany group indicates 
the samo trends as those of the Pilot-rrhatcher and Temnarq-Kharkof 
groups. 'rhe same t.rends are apparent for Trumbull and Purlwf, 
except in th(' case of the sugar constituent which is not significantly 
difl'Cl'('nt for ('ith('r vl1rirty or location. The results for the other two 
groups, Rrx-KhaL'kof anci ~lintUl'ki-Kharkof, are presented for the 
one available year. 

• 


• 


• 




• • • 
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TABLE 12.-8ign'ijicnltce oj w/'iation attributable to ctri(Lin jactors, by years, jor s]Jt'cijied lJa?1'S oj varieties 

I 
Protein (N X 5.7) Oil Starch Sugar 

Varieties-source of variation 
194011941 1 ~~2 194+944 1940 1941 194219431944 1940 1941 19421194311944 194.0 1941 1942 1943 1944 ~ 

~ 

Federation-13aart:
Stations_____ • ___ • _________ ._ (**) (t) (t) (t) (*) (*) 0) (t) (**) ~l~ (**) (*) (t) et) (t) (*5 (1) ~B Ct) ~ 
Varieties ____ • _______________ o(**) (**) 0) (**) (**) (**) (**) (t) (**) (**) Ct) (*) (t) e**) (t ( ) (**) ~B o

Pilot-Thatcher: ~ 
Stations_____________________ (t) (**) (**) (**) (**) 0) 0) ( *) ( t) (t) ("'*) (**) (**) (**) (**) (*) (**) (**) (**) (**)
Varieties ____________________ (t) (t) 0) (t) (t) (**) (**) (**) (**) (**) (t) (t) (t) (t) 0) 0) (t) (t) 0) (t) ~ 

Tenmarq-Kharkof:Stations_____ • _______________ (**) (**) (**) (**) ( t) (n (t) (t) (*) (**) (**) (**) (*) (**) (**) (t) (**) (*~ (**) 0)Varieties____________________ ~0) Ct) 0) (*) (n (**) (*) (**) (**) (**) (t) (**) (**) (**) et) (*) et) (t (*) (f) 
Trumbull-J'lIfkof: 

Stations______________ ._.____ (**) ---- ---- (**) (*) ( *) (*) --- .... c: 
Varieties____________________ ---- ---- (t) (**5 (*) ---- ---- (**5 ~t) --- ... ~t) ~1 

(**) (t) (t) (**) et) (** *) 0) (** t) t) Hj .... 
Trumbull-Nittany:

Stations_____________________ >
(**) (**) (*) (t) (*) (*) ( **) (**) ( t) (**) (*) ( *) :d

V l1rieties ____________________ (n (t) et) (**) (**) (*) (t) (**) 0) (*) (t) (t) o 
Rex-Kharkof:Stations_____________________ ii1 

Varieties ____________________ ( t~ et) ---- ---- ---- ----- 0) ---- ---- ---- ---- (n - .... -- ---- ---- -'--
et (**) (t) (t)

lHinturki-Kharkof:Stations_____________________ ~ 
Varieties ____________________ 

(**) ---- ---- ---- ---- (*) ---- ---- ---'1"--- (**) ---- ---- ---- ---- (**) ---- ---- ---- ---- e;(t) ---- ---- e*) ---- ---- ---- ---- ct) ---- ---- ---- (t) -- ... -,----
r.iiI 

*Significant difference (5-percent level). 

**Highly sig;nificallt difference (I-percent level). 

tNo significant difference. 


t-.:l 
CO 
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TABLE 13.-Available comlJara.ble composition data by stations and years 
Jor pairs ofm.7'ieties •Crop yean; 1 


Stntioll 

1940 1941 1942 1943 1944 


-----~---------I----I-- - -------- 
Pilot-Thatcher:

St. Paul, Minll ________ ••• ______ x x x x 

llrQokill~H, S. Duk... __ .•• _•• ___ x x x x
Dickinson, N. Dak .' •. _______ +. _____1______ _ x x 

Parga, N. Dak __ • _.......... ,," X f x x 

flheridall, Wyo.• _.. _... _.-_... x x x 

Bozcman, i\.font._ ......... ____ .1 x x x x
] [svre, ~rollt._ "••. ___ ._ .... _. ______________ _ x x x
Mocca.;:in, MOIl"-_____ ._._._____ _______ x 


Mi]l turki-J(harkof: 

Wascca, Minll __ .. _•• ,. ________ _ x 


~~------ .. ~.----- ------- ..... ;-----Dickinson, N. Dak_ ... ________ _ x 

Sheridan, Wyo. __ '" ____ ••• _' _.
Havrc, Mont. _______ . _. _____ _ x 


Moccasill, ~[Ollt. ._ ... _________ _ 
x 

x 


Tenmarq-Kharkof:
Amarillo, 'rex _____ .. ____ • _____________) x x x x 

Chillicothe, Tex __ ... __ • __ • __ .___ x ___________________________ _ 

Denton) Tex_____ ._ .. ___ •••• ___ x ______________________ • __ • __ 

Goodwell, Okla._ •••• _•. ______1 x , _______________________ ._. __ 

Lawton,Okla___ •••• _•• _..... __ ' x x x x x 

Stillwater) Okla_ ••. _._., .•• ___ x _________________ • ___ • ____ ._ 

Woodward, Okla ...•••. ___ "" _______ v X X x 

Hays, !(alls____....... ___ ._ _______ x x x x 

:Manhattall, Kans_ ...... ______ x x x x 
 •
I,illcoln, Nebr____ •• ____ .. _. __ • x x x x x


Rex--Kharkof:

Moscow, Idaho___._. ___ • ______ _ 

Sand Point, ldllho___________ ._ 

l~endleton, Oreg_.•.. ___ •_____ _ 

x 

Union, Oreg _____ .... ___ •• __ _ x 


I'llllman, Oreg __ '.... _ •• _______ _ x 

x 


Trll/llbllil-Nittany:
l::itatesvillc, N. C ________ • _____ _ x

Knoxville, Tenn_ ___ _ _." ••• ___ 

Arlington, Va__ ••. _•••• _.. ____ _ 

x 

x-


Blacksburg, Va •• _____ • _. __ • __ _ x
Newark, DeL_________ ,. _. ____ .. x

College Park, ~ let. • , ..• ____ . __ x

New BrunSWick, N ..L .. ____ • __ 
 x
Ithaca. N. Y _______ .• _. ___ • __ _ x x , .x :________ •• ___ _ 

State College, PII__ •. • "" ___ ._ x 

Lexington, l(y. __ . . ....... ___ . 

Columbus.Ohio____ '" _____ _ 

x 


Wooster, Ohio •....•.. ___ .. __ x 

x-

!====== =1: ======;=======1: == ==== x x
LafAyette, Ind._. ___ • __ "'____ x x !_ ... .., ____ ·-------i-------~ _____ ~_~_~ ____ _ 

East Lansing, Mich ___ •• _____ . __ 1 x x i x ,_-. _____ ______ _

Urbana, I11______ • ________ . __ . _' 
Madison, Wis _____ . ______________ ' x

x
Columbia, MQ _________ ,. ___ • __ , x-

Footnote lit end of table, p. 31. i---;--{======I======: ======= 
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TABLE 13.-AvaU(tble comparablf'. composition data" by stat'ions and years 
for pairs of vanet'ies-Continued 

Crop years I 


Station 

1940 1941 1942 1943 1944 


---------------1-------------"1--
'1'rumbull-Purkof: 

Jthnca. N. Y _____ "'" "_,_, __ ._~_ ------- xx -----,..- xWooater,Ohio ____ ,. ,, ______ _ x ------ ... ..... ----- x x 

Lafayette, IoeL " ,. _ , • • _ x
_H, __ x ------- -... ----- x
Urbana, IlL ____ • "' __ ... _.. • •• ! x ---- ... -.... --_ ...... -- x x

Columbia Mo •• __ ._, ....". _____ ! 

l x ------- ------- x x 

Banrt-"J<'ederatlon: I 


MCMa, Ariz ___ .. • .. __ \ x 

Davis, CaliL _•• x x 

Bozeman, MonL x x x x 

Aberdeen, Idaho x x x x x 

Pendleton. Oreg. x x x x x

Lind, Wash ____ _ x
x x 

Pullman, Wash __ . x x x x x 


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


I x indicates years in which samples of varieties were obtained from specified 

stations. 


For a 4-yclnpcdod, al though not 4 consccutive ycars, compnI"isons 

W('I'C mndc of Bnnrt and FederaLion of the whitc class j 'l'onmal'q and 

KJunkof of thc hard red winter clllss; Pilot and 'l'hntchm' of tho hard. 

red sI}('ing class; nnd fOl' n. 3-ycllr pCI'iod, 'l'rumbull and Pm'kof, rcd 

wintcr whcats of tho soft whcat Ilrca, A summal'y of tho vn.I"innce 

tnblcs for each componcnt, showing where thc significant diffcrenccs 

nPJ?cal'ed, is given ,in table 14, 


rhe BIlILl'I, Ilml :Fedcl'll.tion val'i{'t.ics show significnnt differences in 
}lrllcticlllly all l'especls-vllI'icty, location, and years; Pilot und 
'J'hntcher show significlmt difT{'renccs due to locntion; nnd the two 
r{'rnaining groups, 'l'onmlu'q-J(JlIu'kof Ilnd 'l'rumbull-Plll'kof, show no 
('ollsistcnt difTet'{,Ilt'es, It would appcnr that, tlH' varieties in cach of 
lIu,'se last two groups were not palticularly differcnt in chemical 
composition, 

}"Ol' nnother comparison, the two white wheat varieties, Banrt and 
l~edcl'lItion, were avnilable fOl' 5 years at tiu'co stations, Het'e again 
there al'e highly significant differences between thc two val'ieties fOl' 
each of the physical and chemical components except SUglLl', in which 
t\wl'e is just a significant difference, It n.ppears that thcse val'ietics 
lu'e not similnr in composition. These datil. arc shown in table 15. 

For Thlltcher whent thel'e Wel'c snmples available for 4 years fl'om 
four locntions. An Ilnalysis of variance was l'llll for thcse data and 
the results arc shown in table 16. This indicates that the difTel'ences 
YIlI'ied among yC!U'S and among stntions, thercfo'rc the diff('I'l'nees enn 
!lot be Ilsel'ibed to either, with the possible ex('cption of w('ighLper 
1,000 kernels, In this instrmee, both ycnrs and stations showcd, Itt, 
lensl, significant difl'C'I'l'llct'S, 
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TABLE 14.-SummanJ of significant differences among wheat l'a.rieties, 
yea.rs, and sta.tions, by constituents • 

Varieties-source of 

variation 


t <5 

Baart-Fedemtion: I years. ________________ (**) 
Varieties ______________ (**) (*) (**) (t) 0) ( t) ( **) 

(**) (**) (**) (**) (t) (**)Stations______ _________ (*) (**) (*) (t) 0) ( **) (**)Tenmarq-Kharkof: ~ yellrs_________________ (**) 
(**) (**) ( t) (**) (*)

Vllrieties______________ Ct). (**) (t) (**) ~B (**) 0)StlLtions_______________ 0) (t) (**) (t) (*) 0) (**)Pilot-Thlltcher: 3 
yellrs_________________ (t) (t) (*) (*) (t) (**) (t)Varieties______________ 0) (*) ( t) (n (t)
Stations__ ~------------ (t) 0) (**) ~::~ (**) (~t) (**)

Trum~ull-Purkof: 1 !years_______________________1 
(t) (**)Varieties___________________ _ (t) (*) (**)

(**) ·1' 0) (**) ( *) 
Stlltions__ ---- ------ __ -~ ______I (**) ! (**) (**) f;~ (t) 

*Sigllificant difference at the 5-percent level. 
**Significant difference lit the I-percent level, 
tXo significant difference. 
I Years 1940-43; Pendleton, Oreg.; Pullman, Wash.; Bozeman, Mont.; ILnd • 

Aberdeen, Idaho. 
2 Years 1040-43; l.Ianhattall, Kans.; Lincoln, Nebr.; and Lawton,~ OkIlL. 
3 'leafS 1940-43; St. Paul, Minn.; Sheridan, Wyo.; and Brookings, S. Dak. 
~ Years 1940, 1943, and 1944; Urbana, Ill.; Lafayette, Ind.; Ithaca, N. Y.;

Columbia, Mo.; and Wooster, Ohio. 

TABLE 15.-Snmmary of significant differences between Baart and 
Fedemfion, grown at three stations for 5 years 1 

Baart and Federation 
Compollent 

Years Varieties StatiollS 

Protein,
OiL _____ . .~~+.~~~~~~~~------- (**) (**) (*) 

... ~. ~ A ......... ---- _-- (**) et)
....Starch_____ ,," , c'*t).- .......... -... --- (**)
Sugar________ ,
Ash ________ • " .... .." . "", ... -... -... _-- (t) (*) (~t) 

~ ,." ..... "" ........ --- (**) (**) (**)

Weight per bushel_. " . 

, " , 

- ~- " ........... - (*) (**) (**)

Weight per 1,000 kernels, 

,~.,., ... -". ............ _... _----- et) (**) (**) 

--"" 

*Sigllificant ditference nt the 5-percellt level. 
**i::lignificnnt difference al the I-percent level. 
tXo significant difference, 
1 Pendleton, Oreg.; Pullman, Wash.; and Aberdeen, fdaho, for the period

HHO-H. • 
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CHE~UCAL CO)'IPOSITION Ol<~ VARIOUS WHEATS 

SU~lMARY 

.A total of 480 wheat samples from experim('nt stations in the 
Uniled State.., and Canada were ana.lyzed Jor ash, prot('ill, oil, SUgIU', 
and starch, An effort was made to obtain samples of each of the 
l(lading varieties of ench conlllercial clnss, 

TABLE 16,-Signijic(Lnce oj rariation in Thatcher 111heai.s a.ttributable 
to cel't(Lil~ factors, with datlL cOl'ering 4 ?leal'S and jo'ul' stMions I 

Component Year~, Stations 

Proteil1',••. _ • '" ____ • __ " .• __ • ___ •••., _.. _. (t)
OiL____ ..... ,_.". ..•.• _. _____ • ____ • __ it)

(t) t)Starch___ ,. ___ ,,_ ._.,., _. , _____________ ._ (t) (t)Sus;ar. ___ .... , _. ___ . -. , .. _._ •.. _ .• __ • _______ • ___ _ Ct) (*)Ash_,.• ____ , _.-_, ____ • __________ .... __ • __ • __ • _____ _ (tl (**)Weight per busheL_. __________ • ________ • __ • ___ • ___ _ (**) ( t)Weight per J,ooo kernels ________________ • __________ _ (*) (**) 
I 

*Significaut difference at the 5-percent level. 
**Significant difference at the l-percent level. 
tNo significant dilTerence, 
I Edmonton, Saskatoon, Fargo, St, Paul, 1941-44. 

Differences in test weight, ash, protein, sugar and starch between 
o-rnin of the same yariety gro\\rn in different environments were much 
ftll'''l'r than betwe(,'n o-rain of different varieties o-rown tmdm' com
PiLl~lble ('onditions, I~lrgl'ly bl'l'!1uSO of the enviro;;mental conditions 
whl'l'p the, samples analyzed in these studies were grown, the dUl'um 
and hnl'd red spring wheat yarie-ties were, in genl'l'al, high in protein 
Ilnd ash !1nd low in starch ('onlent: the white and soft red winter wheat 
Yfll'ieties wel'<', in general, high in starch and low in protein; and the 
white wheat Yarieties, from the Pacific XOl'thwest, were high in sugar, 
There was a negative ('ot'relntion between starch Ilnd protein contents, 
While ther(' Wl'l'e small differences among Y!1ril'ties, starch and protein 
W('I'(, gTl'atly lI(f(l('I('<1 by crop year and locntion, 

Diffl'I'c1l('('s in oil cont('nt, on the othl'r hand, wero greater between 
('omparably gro\\~11 Yal'i('ties than between grflin of the same variety 
gl'O\\'Il under difrer('nt el1yirolUl1ents, The oil contl'nt, although 
inlhlNlct'{l by other fflctors, appcnl'ed to be a definite varietal 
chnractel'istic, 

It was possible iu only a re1atiYCly few Cflses to use methods of 
statisticnl analysis in determining the significance of the differences 
in ('hemical composition, Baart and Fedel'!1tioll ,n'I'e significantly 
different in all constituents analyzed exc<'pt Sligar; Trumbull and 
Purkof were significantly cIiffl'rC'nt in oil and sugar content; and 
Pilot and Thatcher wel'C similar in composition except in oil content, 
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