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.Mining :and Baking Experimen'ts With 

Wheat 'Varieties Grov{n in Western 
United States, 1936-45 12 

By C. C. FIFIELD, selliOI' 1mlcillg technologist)· C. E. Bom;, associate r.ereal teeh
nologist, Division of Oereal Orops and Diseases, Burealb ot Plant Industry, 
Soils, and Agricultural Bngineel'illg, .tlgl'ieui.tltl'ra Re8eal'c/~ Alllllillistl'atioltj 
H. C" FELLOWS, formerly U/,ILin technologist, RAY WEAVER, (ls8ocia.te gra.in 
te,~/wologist, J. F. llAygs, (l8,~i8t(Lnt grain technologist, Ar.FltED CHlUSTIg, senior 
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lec/lIlologist, G'/'uin /Jraneh, Produclion and ,1la.rkeUng Administration 3 
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S~ples of ~tl1ndard varieties and many new strains of wheat grown 
in c~perati"c experiments in the western United States are milled 
eac16ear and the flour baked into bread, cake, and cookies to de

c::terllloiile their qll[llity eharacteristics. Chemical and physical tests are 
1.0---(.)__- 

~ 1 Sii-nittpa for publication l\Iarc1115, 1\)50. 
~ : 1.'IEi expel'iml~nts herein rellorted were made in the laboratories of the Grain 
.-!!:raIlflil, Pl'Ouuction and ~Iarketing :Administration, in cooperation with the Divi

sion ~C(>real Crops and Diseases, Bureau of Plant Imlui"try, Soils, and Agrleul
:::::turnl ~gilleel'lng, Agricnltural Research Administration. The experiments frOm 
C)vhicn~he grain for these stuuies was obtained were condncted in cooperation 
:21vith II» several Stltte agricultural experiment stations in tile region. 

3 Th;lauthors wish to express their appreciation to the following personnel at 
the v~ous State agricultural experiment stations who participated in assembling 
tl~l! '.'Y~at Y~rietl~~. llS(>d in th~se e).:poriments: C. A. Sunesoll j Day~s, Calif:, re
gLOnal oorchnatol, O. A. Vogel and O. E. Barbee, Pullu;an, Vi ash., II. Jacquot 
and C. . Seely, Lind, Wash. j H. P. Singleton, Prosser, Wash. i D. E. Stephens and 
~r. ~I. Oveson, ~Ioro, Or(>g. i .T. F. ~JartLn, Pendleton, Oreg.; D. E. Richards, 
Lnion, Oreg.; O. Shattuck. Burns, Oreg.; C. A. ~Iichels, Moscow, Idaho; II. 
sfevens, Ab'erdeen, Lc1aho; W. A. lIJoss, Tetonia, Idaho; R. E. Knight, Sandpoint, 
Iciaho; R. W. Woodward. Logan, Utah; D. C. Tingey, Clarkston, Utah i R. H. 
Bnmbel'g lind W. H. Nelson, Bozeman, )[ont.; 'A. T. Bartel, Mesa, Ariz.; and 

• D. lV. Koonce, Hesperus, Colo . 
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2 TEClcL."'I"ICAL BULLETIN 1014, U. S. DEPT. OF ,\GRICULTURE 

:t Iso made of the grain and flour. The quality results and the inter
relations of many of tile quality eharacterishcs for 44 varieties and 
strains grown during the 5 crop years 1935 to 1939, inclusive, have 
b~n reported pl'eviou51y,4 The purpose of the present bulletin is to 
bl'lllg the results lip to date, 

MATERIAL AND lV.rETHODS 

All classes of wheat ex<:ept durum and red durum are rel)resented. 
All samples were grown in experimental field or nursery J? ots, The 
winter wheats were grown withmltirrigation,-and the sprlllg wheats 
both with and without irrigation. The lise of composite samples was 
necessary for Tarieties grown in the nursery because insufficient quan
tities of grain were available from the individual stations. When 
composite samples were used they were made by bulking gl'llin of each 
variety from It group of stutions l the quantity from each station being 
the same for a.1l varleties. Only sound grain of good test weight was 
tlsed. 

In it previous study, it was found that grain grown under irrigation 
was substantially the same with respect to protein content and bread 
and pastry qualities as that grown without irrigation. The spring 
yarieties grown onirl'igated and dry lund were not kept separate but 
wel'c ayemged in this study. 

The quality det('l'minationp made on tlH'se samples are essentially 
the same as out:1ined and fully dis('ussed in Fnited States Department. 
of AgriC'ulture Technical Bulletin No. HH7. Henee the discussion of 
methods will not bl' repeat('d here. Among the determinations made 
on each snmpl(' WI~l'e thosp for test \\'('igh!, liour yipld. l'arotenoid con
tent, particle-size index. doug-ii-ball time, ash ('outent of flour, and 
lJl'oi:ein content of whpat and Hour. Yellow loaf ('ake, cookies, !lIId 
bread were made from the flour as an indication of the bakin.y quality. 

.\Il test weights were detel'mined in the labol'ator}' on a dO(;kage-free 
basis. Tile pl'Otein and ash contents lire reported on a H.O-J.1~"tcent 
rnoistlll'c basis and the Yield of flollr Oil a moisture-free basis.,';;' The 
carotenoid ('ontellt i:-: eXI;re;:;~ed [I::; eal'ol('l1(> pa I'ts pel' III i11 ion; naribtha
alcohol exlTaet. -:: .'" 
__;\verage rN~lIlt:-: only !'Ol' P<l(,}l of the ~'al'i(>tips and stJ'ains are$.i.\'en:; 
11\ t1~e tables III (,Oll1pal'lSOI1 With a \':11'.1t'.tr of: known and n'c0l£r.!~~ed,~ 
qllallty grown UllllN' ('OInpal'ablp ('ondltlollS III tIl{' same test.s ... I hc-~ 
\-arieties chosen as standards for cOlllpalatiw.' purposes <Irt' Goldeil f01',_ 
the soft-t£'xtuJ'£'d \-a riel iI'S, fall-seed('d (wh i teo \\-hite club, a n(\ soft )·ed. 
winter): TUl'kpy (C'_ 1.14:4:2)" for the hard red wint('r wheats; spring~ 
seeded F£'d£'l'atio!1 for the soft-textured spring-seeded white,,~heat ;. ... 
and 'Vhite Fr!I£'l'ation fnr the hal·(I red spring and whih' \"arieti~ with 
hard-textured g-rain. These \-arieties were chosen as standar~ls be
('allse tlH'Y \\"el'£' inellldt.·r( in all (~xperimental nursery trials and their 
quali,y ehnl'aderisti('s an-, in g-el1eral. well known . 

• FIFIf:Ln, ('. CO, nO(l~:. c. )01.. [<'t:L1.I)\\'S. H. CO, Hlld oth.'I... Ql'AUTY CII_'R.\('n:1IfS
TICS OF Wllt:'\T \'AIlIf:TH:S GROW:; I:; TIn: wt:sn:lI:; l·XI.n:I' ST_Ht:S_ U. S_ Dept. Agr. 

• 


.... ...-


'.-

Teeh. nul. SRi, 3:; JlP-, IlIn;;. HI-I:;. 
•c. I. n'f{'rs to u('('('ssloll Illlllllwr iJf. th(' Dh-isioll of. Ct.-real Crops and Disenses. 

• 
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3 MILLING AND RAKING EXPERIMENTS WITH WHEAT 

EXPERIMENTAL RESULTS 

• WINTER VARIETIES WITH SOrT TEXTURE 

Thirteen YUl'ieties of soft-textured winter whp-Ilts were included in 
this study, They include seven varieties, Golden, Athena, Breyon, 
Goldcoin, Oded, Requa~ Imd Rex, that are lIsuully graded 011 the mar
ket as soft whi~e; fiye white club vltrieHes Albit, .Jenkin, Elgin, Hy
brid 1:!8, ulld Hyma.)'; and one westerll red variety, Triplet:. The I'e
suIts on these Yarietif!s arc givcn in tllbles 1 and 2 and lire shown 
gl'aphkally in figure L 

TEST WEIGHT PEA aUSHEL FLOUR YIELD 
'lOU~ AS!04,

(PERCE,.T 0' GOLDEN) 	 (PEAC['n 0' dOLOrN) 
(P[ACENT Of GOLDU)

IELOW 100 .!lOV! 	 8[LOW 100 .10vE an.ow 100 O,8tiV[

OOPED RD '" I. • • ° • a Ie 10 ~O... earnO..GI. ~ ° • • ,·,·~O.""".· 

TAIPLET 104.7 	 .lEN..,,, '04,' 

M"...... IOJ,9 
"'QUA 102.1 0.'[0 102.4 
.....11'" 102.' 

"E. 	 10". 
,.EVON 101.' 

''''EVOIII IOU GOLOCOIII 10 I•• 
ELGIN lOt.' """'10128 101.IS 
OOLDtO'" 101.S ALIIT lOo.T ELGIN 9'.7 

A'HENA 95.7..TME.... 10 .1~~:~~N :g~\ 	 GOLD.. ----- ----- 108.0 ~~ll]mALI'T 	 9!,5
"[QU" . ".1""1""0128 IOIU 	 AEQUA OS.S

ATMINA tOO.O 	 REM ".1 OA'[O 92.0T"IPUT 9I,!GOLDEN ------ ------ 1000 	 TAIPL,[T' a'. Irn 
WHEAT PAOT!It' ,aRaTEJifOlO CONTENT CAlC! AND OAAIN TEXTuAl 

ePEACENT 0' dOL.O!N) tP("C!NT OF OOI.O£N) 
IELOW 100 ABOVE BnOw 100 _ij.:w£ Inow 100 .IOVE 

0[1 eo
,·I. • • ° • • ,. 102~,"., GOI.DCOI:EB°'"" •• O. • '.'.~O•.,

ATMUA 

001..0c:0'" f\i4Z
~~:'~T (:g:j ~f~:1Z.20[l]~°10'0~"~OOMim 	 104.1 

"IIPt.ET 10 S.O 
A"'I,T 102.1 REQUA 102.0 
"!QUA 102J .I[NKIN 101,0 

OAFfO '11.4 GOLDEN --,-_ ..... -- --- 100.0 
ATM!NA tOIO TRIPLlT I I !ta AU 10.0 
GOLDP ----- ----- 1000 

"YI"tD III 101,0 

"M!,... 109.~ 	 "VII AID lIB '7.9 
BREvO" IOiP.9 HQIN 95.9 

O"FIO 11.9 
"E"'UN 190 HGIf. 101.5 ALIIT 04.1!! 
!LOIN fl.' GOLDEN - - - - -- - --- 100.0 ORno 13.0 

'''EYOII 92,' GOlDCOI" 9!.S 	 "V....A 129 
Q[QUA 91,4 	 HA[VON '0.0rn 

PARTICt.E·SIZE 1"\)£1 coo,,- '! fACTOR 

(P[ACOIT Of GOlOEH] (PEAC[tH 0' GOLD!N' 

BElOW 100 ASovE I!I!I.OW 100 IBOv[I 
.E'. OOEt]"'2D • ° • • 12 '''~07.1I. •O 0 "'2D~"1Z71 ,.N." eorn'" 
.IENI(IN 104,9 	 ""1'110 Ize loe.s 
ATM!M, 104.1 	 AI.81T 101,0 

II..GIN 104.0?~:j1P 18tP MY..AA 105.1 
TAIPUT 1015 GOLDCOI" 100.7 
OOLO!" ---,-- ----- 100.. 0 A(QU" 100.' 
Al.IIT 99 e GOLD'.. ----- ----- 100.0
"[Qu.. 9G.5 .Ex 11.1 
OOlOCOl1III 91.4 DA"!O Il' 
MY8AI0 121 ee.e 1 AIPL[T 17.S 
~u. "~ 04,9IIA(VON 
IAlvON ee.4 ATMI."" •• • 111.1 

1':I(H:Sf, ., -A C(>l11ll1ll'i8011 of :-;0111(' quality l'itaracteristies of sllft-I.exturt>d winh'r 
'-a I'i('/·i('s ill pcrl'Clltage (If Gollll'1I l:r'JwlI 1111(.J('1: i'OIlII':1 ra 111(' ('onri itiolllt 

GOWEN 

The Goldell nll'iei,r (c. L IOU(;::)) Itali b('cn chOFen as i h(' ."ta IIda I'd 
of compiu:ison fol' 1:2 011)('1' nlri('ties il.lld straillS of white and soft 1'I:'d 
wintcr wheat. It i" it sl.·lection from Goldcoin (Fortyfold) m:ldl.' at 
the Shennan BI'aIlC'h Experlmcnt StatiOIl, ~roro, ()reg" 1111() dis
tributed to farmers in :unn, It is 5i.nilar ji) Goldcoin in 1I\(lst quality 
,'hnmci;el'istics, Oold(,IIIR /!rowlI in 'Y:~"hin/!tnn, Or('/!oll, and. Il.laho, 

• 
jts greatcst !\('I'I~a/!~ h{'in/! in SOUUIl'a;':l~'rn 'Vashjn/!ton, Te"j:; wen' 
made 011 a. ('omposli,(, ::mrnplt> of Golden grown 1n ('adl of t 11(' (TOP 
yelll'S l\)~H;;, These composites J'I~rll.·esenj fl6 st:;tioll-yl~al's, 
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TABI:'E I.-QuaUt!/ chartlctai~t{cs of /larieties ()f soft·textured winter wheals in sCllcrallocatiolls l in the Northwest, 1936-45 


----.-.... ~ f I i Prolelll eOIl- !, ji Yellow-IOilC 1 >-3 

, I lent.of'- C cake 
 Hr.ad l"l 

S~III- - ' Ash aro- I'ar- I Water 
CI


\"arh.\ly lUHl yc~irs C_ I. I'I~s ',I?I\l: 'I'est }'Iour L-(m-, 1 ,Iellold tlele- Dough- I I Cooky absorp
grown ~ So,, ",II~- ~(~:.~ (welghl 3 yield ,II lellt. ~r I Ili;:~I~f size t~~~ j Louf IGralll factor tlon Loaf Grain I ... 


I, lcli I' ! flour Wheal Flour Iwll 'at' hider \'01- and Iof flollr \'01- alld Crumb C 
,. , tex- tex- color 

, : ! I }I: , : ullle I Illre I ulDe ture 
> 
t:" 

--.------ ---------,---------.--1--1 ----'-- gj--,--'--1----1
l\I!ltH5' '" SOj 1Jj!'. ~ I:b,. I'cl. I PeI,_ Fel;, t />1'/, P;,I, 1/1,1 }:~I: ,\Ii,:.. ; C:;,,, Sc0i~ WITT Pd.! C(·... Seo~. SearlH~I......._..•-....... 11~9 .n. 4~", (II, , (.~.·I I 0, 41 I 10.. 8,81 ,I. 10 ,1.1..1 1,;1; I ,~,l ,I, I fl. 49 .'i4 I ,'\I~I h71 68 t:" 


t:" 

lI,lIl"r................. lllo),) 10. 4r,l f m._ 11., _48, 10,0 8.8 ,1..(, _1,1 4h \l4S 91 5•• (1 5" 1)5:1 66 63 l"l
'I'r~pll't '" ........... 6~~ 10, I~, 0 I 62. ~ ~7. ~ .41) 10,0 I ~. 7 ;, :,~ ;;r.. Ii 5~ 95(; j 101 ",:!S Iil!.l 1)6.1 ~9 74 


1 ..:;~;I~IIl ..............._.' 1175:' 1(1 ;;:\,5; no,s 72,0! .45 f 8,11; 7,81 2,:12 27.0. 2111 112\.1/ IH I 5,78 54 491 5.1 67 

Oolltell.............._) 1[!Oi;:1 10' '1.6.5! 511,7 W.OI' .471 {I,5i 8,3 2,~~1 2\\.21' :Hj \140. !lSr 5,5:1 55, 41\7 48 60 


IlI:l/l-lO: I I ! I Z 

Albt!: ...._...._......! 8270. ,'), .u,g, flO.;!' r,g.:1 Aa 0,9 8,7 :tlfl 2(;.61 :16 IIi;'!! 921 .1,81i ,55 .'i41 57 58 


1 o,"t.hellll·---·..-··..- ..·l 111\9:\; ij: 44,S It· UO,O I m.11 I ..141 9.S I 8,4 2,4:1 27,8 :18 1151 l Hli I 5 . .12 ,')51 502 56 70 

l\ybrItI128.··..._...· 1 ~S!!' ~! 4~.5, f!'!,!. ~,g.8 .4!!1 ?8 \I,; ;!,(x.! ~1.7 1 ~I ~O 95 ~.87 ~7. ~I~ 54 59 

J~nkln.__ ..__•__.._. __ • ,,1,;. ~: 4.. 11. I~), I I ,~,~! .41!, .I.Q ~." ~.g, ~.~ I ;~ I lIaO I~ ~,9.1 .'i4 [,'!!, ~I 50 ... 

C,oldt'n ___ •__ ......._.' lOOf,1 "H,51 no. 0 6,.S, .4(,1 \1" I 8,-1 •. 2'l 2\,., 30 11.11 II, ,1.52 55! 41iS 4, 57 


1\l.'l6-:m: j I I I I I I I
Cioidc<>I,,(FortyJ:ol<l).. 41~; ·1' a9,9 fp.~ f~.7 .47; lO.~, ~,~ ~.~I ~~.~ 11 ~1 WI ~,?, 55 470 4". 63 
c:: 


Oold"n............._ l()(J.•j ,I 4,1,1 6,,4 ,40, 9.61 ~"I •••1 211., 2\l 9;111 95 "".50 55 469 411 59
... 60,., !'fJ19'241: ' . ,
R~iilJlI..............-\ 115~~ i ~ fl2,1 I /il,~, Q9.i I ,4~ I \).6j 8.2 ~,~I ~!.~ I ;I!; 9:':1 102 S,'!!! 54 46~ [,1 67 
 o(10111,," ................ woM ,I 50.S. fl9,,,, ,0.0 .·1" p,~ 8.1 2.20 .,I,~' ,1.1 I 939 100 1i.tJ5 .'i4 46, 48 63 
 l"l 
1943-4.1:' ! ill ~ 
Orfell··· .. ····-····· ..1 1191;1 :l 50,4 62,8; 71.61 ,:W 

I·
9,1) 8.:1 2.5i I 2..';'; is' 1011 9;1 5,11,5 M Sf,o 77 80 


Golden..............._j )Ot.~;:1 i :1 46,7 ,;0,5 I 69, II ,42. 9.7 S,3 I 2. 10 I 24.7 :10 : 9!ii 100 5. i7 54 5110 55 67 
 ~ 
11I4IH4:, Ii' o
Brevoll................' 11912; 5 .14,6 60.91 71.n i , 49 1 S.;) 7,4 i 2.51 17.0 591 \14:1 90 5.2.; 58 4118 57 62 


Golden.___ ..________.. ! IOZlf,1 i 5 I 49,0 59,4 I 70,2 I ,49 0.3 S,O 2.44 2.1.6 32 Il2l! HIO ".53 54 4.19 4ti 5~ "'.l 

1 i" t I 
 > 

C:l
, 'I'hc grain of ea>!!, "arlety llsed In these studies was grown at se\'eral locations each Pllllman alld Walla Walla, Wash .• Moro and I'eudleton, Oreg., Moscow, Idaho, BUd ::0 

yoor a ..<1 thoroughly mlx~d or compo!<lted by varIety beforo milling, In each L'Omposlt(. Logan, Ulall; 194-1. Pullllllln, Walla Walla, aud POlDeroy, Wasil., Moro and Pendleton,
thp quantity of gn,ln from each location was tile sallie lor aU '·lIrietles, but bccause of Oreg., Moscow, Idllho. IIl1d IAI!lill, Utah, 1\145. Moscow BUd Sandpoint, Idaho, Union §
limited su\>p'JIes not ahva)'s the same fur C!leb location. 'l'be gral.. WIIS grown at the and P(·ndleton. Oreg" and Walla Walla. Wash,

following I'iw:cs: 1936, Pullman, Pomeroy, BUd Wiliia Walla, Wash., IlndPendloton, , C, I. refers to accesslou nUlllber of tbe Division of Cereal Crops Bud Diseases,

Oreg.; 1937, H'II1111111n, Wash" lind Pendleton. Oreg.; II1:lI', Pullman, POllleroy, Walla • Dockage-free, 

W8lIa, and Lind, Wash" Tetonia, Idaho, and Clarkston, Utah: 111:111, PlIlIlDBn, POlDe. , Moisture-free basis, 
 5 


::0roy, an<l Walla Wnlla, Wash,. Moro, Oreg" BUd Mosrow BUd Sandpoint. Idaho; 111-10, • 14,O'pcroont-lDolsture basis, • ~Pullman, Walia Walla, and I'omero)', Wash.. Union, Oreg., Uocklllnd and Tetonia, 'Carotenoid content clpressc<ills caroleM p,rts per million; napbtba-aiL'Ohol eltract. 
Idaho; 1\141. J'ulllllall and Walla Walla, Wash., Pendleton and Union, Oreg.: 1\142, 1,lnd. 'Wn'=raU~ ,fwidth to thickness. 

"ulhuan, ·Pomeroy, IIn<l Walla Wallll, Wasb" lIforo, Oreg .• and .Moscow, Idaho; 1943, 




• • 
!; 


T,AUI,tJ 2-QIIt.UI/I .:/Wl'ilcil.'rislirs oJ ,1ufl-li':rIIIrl'd wi,I/e.r I/llril'lies. expressed liS II "I,crc':ttlllYc of OolclcII. in Iile samt' le81.~ as 8hown ~ .... . ill IlIbl'l.1. 19.')6-45 
,..~"~ ~-"~ ---' '-l 

; t ! 
. ' ! ! 1'..0,,·111 ('on- \'0110..·1001 I BreadI I I I ' 

Z 

.\sll ~ "'111. ,,1·- Curll- , wktl ,J ~ 
HUIII- S'II-". t:I( , I I I,l" I l.itJII ! \ 1t'!ll lj' 'IL.c,. " '1'10', • (11,1· ,.,-- - "·no[·1 tl~~: IDOIIKh- Cooky ..~.~~~l 

No. ~qt'" Il't,pr.t:~.. {WI'l' ,,·(·iuht. yle~h '~:i"l I:':'~)I silt' I t~~ Lout Grah. 1...:10,. lion Loot Omln 
\'a"le~y .. ' ~ I.:' )'Ni.rS p.'I' t ... , 

I)"l.,·d "'", ..dl
t, 

. I 11o",. 1\'11.·..1.1>'10",. wlll'lIt. ""I,·x,· "01- ':::~~ olll.."rl \'01- :: C:b 
I j I UUlo tUrt~ f IU8e ture
1 • I I ~"r---1 ..:; ·~l----· .. '-~--' '-- -_.- ---.- ------------'-_. -- -'-- '- 
1·\2~~1. ~ ~'I:::~'~ 1 t>l 

001<11,11 .•• '" ........ " 1111'"'.11··· ...1......1 1m 0 11111.0 Iilll. nn I(NI.O 1f(1.0 IfMI. 0 100.0 ;.< 
It,,~.•... ". JI.ISO I 1(1 I Ii!l i 10·1.7 I(~t ~ '"1.1 I(Wl.O 107.~ ItMi.i1 1:15.4 1~'7. I fl(~t2 102.4 InI.O 1nI. :I 

"CI100.0 100.0 IfNlO IfNt 0 lOil.O WO.I,! liN). 0 100.0 100.0 

If~1.2 IIH.7 i!.S. I'I'rtilhit._~ _..... ",. "''' __ .• .., ...... IJ8 '1 
1l!I.2 121.2 139.0 113.3 /!IJ111.\3 IIH.S 118.8 1lI1..1MIlS I 1(11 fin, 1 114.2 101.7 IItUI 1)7.:1 101.8 1:10. I 143.8lIYlIlur •.••.•• .•.. 11i105 10 i Ii!l 101.;1 1112••~ 10:1:0~ 102.1 105.:1 11111.0 

123.3 
H2.·1 AA. ~ I~R. 4 IIMI.II U2.0 1f~1. I 100.0 118.4 137.11 lOS. 0{}o""'olll WIW'yfoi<h•.•• ~15tl ~ i ~~ I liS. I! \1)1. a = JOI.99 102.2 IfH.:! lOS. tl \15.5 IH.~ 11111. \I H~U 11111.:1 HIO.7Alhll. '" .. , H~'75 f> 27\ 11.1.7 1101••1 I(MI.7 I~!. 5 1Il2.1 m!.l1 W.1l ORO 

100.0 100.2 1J.~.8 106.8
UN/U" ~ .,.. ,+ ... , • II ....~~ . :1 : HI IO~. 11 11112. 7 11I1.!'1\ 1(1.:1 
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The protein content of the farm-grown crop of Golden is generally 
low, partly because it is grown in the highet, minfall areas where 
yields nre relath'ely high nnd the pl"ott~in content of nil \"arict:i('H is 
low, It ranked mediulll to low in wheat lind flour pI·oh·in among 
t.he 18 wheats cOlllpared, illllicatillg that it is alHo inh'l'rently hI\\" in 
lH'otei II , The milling c:hara('/el'iRt ie'S of Golden al'e ~ood, Tile floll1' 
yield is medium low bUl hight'l' thiln would be (>xpeeted, ('()llsidl~rillg 
its relatively low test. weight:. It is low in carol('noid con/:{~Ilt. The 
ROUL' is crcanly white in ('0101' and soft: ill ~I'nllulation 01: tl'xt III'C, It 
is InediulH to high ill part:icll'-size illdex, The dOllgh-bnl1 linle i8 
short:. Gellerally thi::: indicat.e;.; :L soft, pliable gluten, The flnul,' is 
medinm in ash, 

In the bakill~ tTlals Golden rnalno;.; llnifol'mly good ca.ke and gooll 
cookies, t.he laUer ~l'Il('rally 1.'(111:11 to those fl'olll Triplet Hn<11fYlllal', 
It is low in water absol'pt:ion and pl'Oduces bread that is low in loaf 
volllme alld unsatisfadol''y.ill ~raill and tl'xilll'(~, It is lo\\'e;.;t ill bread
loaf vulume of the J;: ,oarieti('s (,OlllparNl. Golden is l.!elH.'rall\' con
sidered by the Il'ad(' a;.; :l ;.;atisfa('(oj,,Y ,·arid." for cak;~' and p;lslTiNl 
\.Jut not 1'01.' bread, 

ALBIT 

Albit (C, I, H:!7;,)), a ('I'OSS \)('1\\'1.'('1\ Hybrid l:2B and Whitl.' Ot.lpssil. 
waS disiribuh.. (\ from the \\'a;.;hillf!ton .Af!l'iru1tu"al Experinll'lIt Sta
tion in l02(), 'f(·;.;ts ,n'r\~ Illade on a ['olllposite sample of .Alhit /lTDWlI 
ill each of tIll' crop 'yl'al'S l!);{(j-Hl, a.lollg wilh (,OI11pal'able ;.;amples of 
Golden, '1'hl'::;e composif(';'; I'('present 27 station-year;;, 

The grain of "\lbit i;.; soft-I(\xt:llred, It: :lvel'agNI alloul the Sanle 
in test weight pel.' bw-;]w1. flour yield, partieh'-size illdt'x, and douf!h
ball time as ('Oillparably ~rO\\'lI sillllpli.·s of Golden, bllt was sli~htl.r 
highet' in protein (,Olll('ni of wlwai arid flollr, Till' lllillill~ eharae
h·l.'ist:ics were /!ood, Ii \\'as slighlly lowl'l' ill ash ('IlJlf('nt of flour 
than Golden, The cal'otenoid ('olliellt of,\lbit: :l"l'ra!!(,(1 Ilillch hitrhl'l' 
than Golden and sli~hi1y eX('('l,(Jl'd HI'X, ' .... 

Albit IliadI.' fail' cakps alld l'x('plll'llt ('ookif's' ('uoki(·s IlllHl(· fr'onl 
il.s flolIl.' \\'l'n' ('ollsistl'lIth' !!ood, rl'!!:II,dlp:is of SeaS011 01' PIl"il'l.1l1lil(·nt· 
:ilId wel'i' I.'X(·\·I't!,·\1 0111,; 11\' til<' .i('l1kili alld H"brid I:2H \':ll'il·ti('s, 
Br(':H] l!lad!' fl'olll .\Ibit '1\':1; PO!)I', nlthulll.!h ;,Olll(·\\:llilt IwiiPI' than thaI. 
JI'Olil Goldell, . 

:\'1'11 E.'IA 

.Athella (C', T. I J(;n:~), a ('I'OS" IJpt \\"PI'll Gold('oin ~< P(:tli'ratioll. was 
deve]op('d ill eoop('l'at:i\'(' in\'('si i~:IIi(jl1s at IIH.' Shenn:lll BI':ll\('h Ex
])l'l'il11('nl Station. :MOI'O, Ol'('~, I.t was I'elt:'a;.:('d i111 n:m, hll( :-;i 11('(' 
it was found not purl' for !!ro\\'th habit :l 1'(·S\·lt·('i iOIl W:1S !'I·leaspd fl'Olil 

the PI'IHlll'ion Branch 'Expcrilllf'nt SIa.t iOIl ill l!):H, Tf'stS. Wi'!'\.' IIwdp 
Oil a, ('olllp(Jsite sample of Athel1a ~1'O\\"1) ill (':lI'h of (lH' (TOP ,V"ars 
:1f);\(i~.tO. with ('OlHpal':lbll' sampl(·s of Golden, Tht':il' l.'IIIIIPOs.iiPS l'f'P
resent 27 station .)'(,111':;, AJIH'n:t, wa!'> !'>imilar to Oold(,11 ill t('sf \\,pighL 
flollr yil:,ld, carotenoid ('on(Pllt, partklf'-siu' !lIth·x, protl'in ('01111'11\, 

a!,d ush, ('onipnt of fI:HII" II :I n.·ragp{1 on 1,)" 1'1 i~hl l.v lonw'l' t ha 11 

(rold(~11 In d()lI~h-ba U f 1I1H', 
It l11:1d(' wry ~ood cakl', h(·IIf'1' Ihnll Gol(1('1). hilt ('o(lkips ,hat W('I'I.· 

inft'I'iol' io (111);;1.' fl'Oln Gold"II, The bl'i'ad. \\,:Is POOl'. pnl.\' sli~htly 
bettcr than that. {ronl (Iold"II, In !!('lwl'nl, ,\tlii:nais fI good Ijllalit v 
soft-textlll'ed wheat: similar to Go!th'l\, • 

• 

• 


• 
. 
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7 MILLING AND BAKING EXPERIMENTS WITH WHEAT 

• 
BREVON 

Brevon (C. I. 11012) was develop~d from a cross (TUl'key-Flor
enceX Fortyfold-Federation) at the Idaho Agricultural Experiment 
Station, Moscow, in 1931. A selection Illade nl the Washingt.on Agri
culturnl Expel'iment Station, Pullman, resulted in the Brevon val·iety. 
A composite sample of Brevon grown in each of the ("I"OP years 19-1U
44 was tested with comparable samples of Golden. These composites 
represent 29 station-years. 

Brevon was higher in test weight per bushel and flour yield and 
lower in pI'otein content of wheat and flollr than Golden. It was 
about equal in cRI'oteiloid content of wheat and a:::h ('on tent of l1olll' 
and had a somewhat longer dough-ball time than Golden. Bren)1l 
ranked lowest in protein content of wheat and .in particle-size index 
of the 13 soft-textured wintel' varieties. Its low protein cont.ent prob
ably is a result. of its high yield of grain. Although Bre\'on uSllally 
grades as SOrt ~~,!:jttL nn the market. it pl"odu~'es a semigl"anulal" flour 
similar to the flour generaiiy obtained from hard-textul"rd \\'infer 
whents grown in the Pacific; Northwest. 

Cakes made from Brevon were materialh' inferior to t.hose from 
Golden and, in fact. were the poorest of the 1:3 soft-textul"l>d winter 
varieties compared. It mnked twelfth in cooky qUidity., Bread wa" 
poor. being about the same in quality as that hU1I1 Golden. 011 the 
whole.. it is inferior to or no bettel' than GOII1(,11 with re::;pect to all 
qUlllity characteristics. 

ELGIN 

Elgin (C. 1.117:35) originated at the Pendleton (Oreg.) Branch Ex
periment Station illlna:2 by selt'ction fl'OIlI .Alict'l. whit'h n':':'litedfrom 
a cro~s between Goldcoin ancl Hybt'id l~S. .A ('ompu:;ite!:'ample of 
Elgill grown in each of the crop years 1!):~ti-4;). with ('olll!J;u'able 
samples of Golden wHstt'sted. These compositt's represent .'j(j :it:ation
years. The grain of Elgin is soft in texture. It an'l'aged materially 
higher in .flour yield~ SOn1('\\'hat hi~her in test ~n:ight per bushel, but 
slightly lower in ash content of /lout: and consHI(,l"ably lower in pro
tein content of wheut and flolll' than Golden. The p;\rtide-size index, 
carotenoid content. ilnd dou.!:~:h-baU tillle of the t\\"o v:lI'ieties were 
similar..Elgin rMae white tt;iur alld milled satisfactorily. It r:lnkecl 
first in floul' yield ~f th~ 1:3 soft-textured ~"int~r vlll:ieties compared. 
Its low protem content IS probably due to Its hIgh YIeld of gmlll per 
acre. 

Elgin made slightly poorer cakes than Golden. excellent ('ookies. 
and i>oor bread. .Like A.1bit.it madr consistently good cookieB from 
sell$on to season. TIH~ outstandinfr ("hanlcteri:;tirs of Elvin an~ hi~h 
yield of flour and exeellent cooky quality. It is :t. go{)d qUltlity ::oft
text.ured white wheat and was ('onsi::tent in qmtlity performance (lUI' 
ing the 10 years it was tested. 

GOLOCOIN 

• 	 The exact origin of Goldcoin (Fortyfold) (C. I. +l:,)G) is \lI1known. 
but it was grown early in the nineteenth ct.'ntllry in ihe nOI·theasti'1"Il 
United States. A composite sample of Golckoin grown in each of the 
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crop yenrslf13G-!3f1 was tested. These composites repl'esent 22 station
~m • 

Goldcoin slightly exceeded Golden in test weight, f10llr yield, and 
protein content of wheat and flot~r. It was similar to Golden in dough
ball time and a,:;h content of flour, but was slightly lower in particle
size index and 1n carotenoid content. The flour waS white in color. 
1tsmilli~g chlll'llctel'istics are good and it produces fL soft velvety fl?ur 
of the kmd usually found satisfactory for pastry purposes, Haklllg 
tests show that Goldcoin made the best cake of the 13 Roft-textured 
winter val'ieties, being mnterially better than Golden. The cookies 
WeJ'e equal to those fl'om Golden, It mnde ,-eI'Y poor bl'end, as would 
be expected .from a :5oft. low-protein wheat. Goldwin appears to be 
similar in most I'espect" to Golden. 

HYBRID 1 28 

Hybrid 128 (C. I. 451:2) was selrcted from n CI'OSS bet:ween .Jones 
"'inter Fife and Little Club nt the 'Yashington Agri('ultul'al Expel'.i
ment Station and was 1.'C'1(':'Is(o(1 to ffll'l11C'I'S in 1!)OT. Tests were mndl"! 
on n composite sample of Hybl';d :128 gl'own ;n pach of the CI'OP years 
193(i-4.o. These composites rel)l'esent :H stntion-yeal's. 

Hybrid 128 was ~Jightly highel' in flour yield and ash content of 
flOIII' than Golden and al)()ui: the ;;:UllC in ie;;!: weight pel' bushe1 
and dough-ball time, It flYl'mged lowel'in particle-size ilH1('x, It 
ranked hiahest in flour asl1 and fifth in carotenoid content of the 13 
soft-textured wintcr Yaricti('s compared find 'wn" nllltel'inlly highel' in 
flour protein, The spl'ead between the w1H:al: pl'o/.('in and floul' protein 
was much less for Hyhri(1 11B t11an fol' Golden. :Hybl'id l:2q hilS good • 
milling characteristics and Yel'y good cooky quaIl!',\', It mad" ;;Iightly 
poorel' cake, bnt much bettel' cookies than Goldl'Il, 'fhe b"C'ad was 
poor and similar to tl\:lt from Golden, 

, 
Hymal' (C'. 1. IlGQ,i) re~ult('<l fl.'llm II l'I'O;;S 11(.'I:\I'('('n Hyln'id 1:28 and 

:Martin mndein 1():2:3 at the WnRhington.\,!!l'icultlll'l)1 Experiment 
Station, Pullman, and WflS cli;:tl'ihutNl fol' ('omnH'l'cial Pl'o\lllctionin 
1035. 'I.'rst.s wel'e made on It C'oulposij'e snrnpk oJ Hymal' ~I'own in 
ench of the ('I'OP yea.I'S ]!)0()~1;) with C'omparable R:lll\plps of nolden. 
These composites Tepre:::('nt flfi stat iOI1-.\'(':lI'::, 

Hymnl' was m:lt('l'inllr hi,ahel' than Golden in test w('i,!!ht pel' bushel 
and ROil [' yield, somewhat high('ri n proh:i n con tenl' 0 I' whra irl1\d flOIil', 
nnd nbout t·qu:ll in fish (,011((,111: of floul', Ii \,-as ]0\\,('(' ill particie-size 
index fll1d had a longH dough-hnll tinH' thun Golden. hilt: th(' diifcl'cllcC 
was not: cOllsidered significant. F'loul' from H.\,n1f11' wa;:; much higher 
in cnl'oteHoid cont('nt thnn thai: from (;olden, SOI\\(' clillicult:v is en
('ounteredin tempering Hymnl' 1'01.' milling. \)('('illI::(' flf a t('nde'il('yfol' 
the grain in c('rt.ain lol:s to vn.ryfro!1l ,~oft ('halky to a ;';I:millilI'd vit.l'eous 
textnl'c. Ihmal' madr 'fail' ea!.!':; th:lt werc l1luch inferiol' to Clolden 
1I,l1d IflOl'e y71riahl(' jn ql1ality fl'om ;';1':\,,011 t.o ;,;p:llOon, ('ooki(,R made 
from it wel'r vel'y good, li'IOIII: aL,;ol'piioll Wfl:; 101\' and hread Illade 
from it was poor, 

JESKIN •The origIn of Jenkin (C, T, 5117) is not known, It has heen grown 
in eastern Washington at least since ]S!)6. A cornposih' sample of 
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Jenkin grown from fall seeding in each of the crop years 1936-40 was 

• 
tested. These composites represent 27 station-years. Results on sam
ples grown from spl'ingseedmg are discusseu in comparison with Fed
eration ill the section dealing with the white spring-seeded varieties. 

Jenkin was similar to Golden in protein content of wheat and flour, 
ash content of flour, nnd dough-ball time; slightly higher in test weight 
per bushel and particle-size index; and much hiP.'h"r in flour yield. 
The flour from .lenkin was yellow in color, as WOUld be expected from 
its very high carotenoid content. 'fhis hus generally been true regard
less of .location or year of growth. 

Jellkin has consistently made excellent cookies and has excelled all 
the other nlrieties. It was slightly better than GoMen in cake quality. 
•Tenkin made poor but somewhat better bread than Golden. 

ORF'E[) 

Oded (C, I. 11018) was $\'Ieded .froIH a cross bet\\'e~n 01'0 \\Ild Fed
el:ation, in cooperative investigations with the Washington and Idaho 
Agricultural Experiment Statiolls and the Division of Cereal Crops 
and Diseases. It wasl'cleased fOl' commercial growing in UH3 from 
the 'Vashington station. 'l'ests were made on a compo.-,ite sample (If 
OdNI grown ill (':1;11 of the crop years UH3-45 with, comparable sam
ples of Goldell. '1 heS(1 compOSItes represent 18 statton-years. 

• 

Oded a\'eraged materially highel.' than Golden in test weight pel' 


busllel and carotenoid conl;(:nt! somewhat higher .ill dough-ball time 

anet flour yield. alld about the same in particle-size index and ill pro

tein cont.ent of wheat and /lour, It was lower in ash content of flout" 

The cal'otenoid content of Oded waS low to medium Ilnd IIpproxi

mlltely equal to Tdplet (lnd Hybl'id 128, The flOlll' .hom Oded 

appeared to be slightly soft!'!.' thun that: (I'om Goldf!n, Some }1arnpleR 

have not nlwu."s bolted as free1y 01' ~'leldl'd IlS high It percel~tage of 
flour as 001<1(>11 b(>('ause of the vcl'Y soft IIlldflllffy elial'acteJ'11i1 ie's of 
t.he tlOlll', Orf'NI mnked first of the 1;3 iloft-textuJ'(~d willter vadeliN; 
in t.('lit weight Pl.')' hnillll'1. It ",va" low in protein content. of grain, as 
might be expedN.1 {'ollsidering its high yield pel' nere. Oded made 
good ('ookiC's, gf'll!' 1.':\ II,)' ('qlllll to those fl'ol11 Golden, J,t aIso rnude 
good ('ake, beill/! equal to Elgin but slightly poorer than Oolden, 01'
fed n1adl~ exc;eption:dly good bl't:'ad fOl' the quantity of pJ'oteinit 
contained, indicHtillg' a l"()lI1ewhat str:ongl'l' glllten Hum in most soft
t.ext.ured white wheat::;, The 10llf volllme aVN'ag('d high and the grnin 
and textllre :Uld (')'IItHb coloI' Were, good, being (·qual to the hurd
textlll'ed winlel' wheat::; of simillll' protein content, It wus, howe\'el', 
low in water ahsorption of {lO\ll'! n'!sembling HymlH' and Golden in 
thisJ'esped, 

The outstanding chal'HC'tcl'i;;tics of Oded arc its high test weight, 
low floll!' ash, satisfactory cooky and (,ftke qllality: and very good brE'lld 
quality: consid('l'ing its pl'otein content. 

REQUA, 

• 
Requa (0, J, 11554) WlIS selected .from II, fanner's fidd of Turkey 

and is thought to hll\'e reslIlt.edfrom a. natllral el'os:-; between TlIrkey 
and Goldcoi 11 , A selection with white gl'ain W:lS distributed abOlit 
1935 under thlsname, A cl)mposite sample of R\.'(lua. grown in each 

886900-:\0-2 
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of: the crop years 1942-44 with a comparable sample of Golden was 
tested. These composites represent 19 station-years. 

Requa was similar to Golden in protein content of wheat I\nd flour, 
dough-ball time, carotenoid content, and plll·ticle-sizeindex, but ex
ceeded Golden in test weight. per bushel. The yield of flour. was some
what Jow when considered in relation t.o the test, weight of the grain. 
Ash content of the flour Was low. :Floul' frolllRequa is white, being 
Jowest in cnrotenoid content, of the 13 so.ft.-textured winter varieties. 
It was equal in cooky rpm.lity IUld slightly better for cake than Golden. 
It made poor brend, being similar to Golden in this respect. Requa 
apJ,lel'l's, from the few samples tested, to be similar to Golden and 
satIsfactory for ehemklllly leavelled, sweet, baked products. 

REX 

Rex (C. I. 11(89) waS selected .from It cross between White Odessll 
and Hlu'd Federution Illude at. the Shel'mun Branch Expel'iment Sta
tion, Mol'o, Oreg. The vn.riet.y was first I'eleused for commerciul pro
duction in 19aa, llnd the purIfied selection IlOW grown wus released 
in W3S. Te--st.'3 were llIade 011 a· composite sample of Rex grown in 
each of the CI'()}> ye~lrs 19a6-4fi with compnrll.ble sllmples of Golden. 
These composites rep!'esent: 5t.i fitation-yeurs. 

Rex It,'el'll~ed mat.erially higher than Golden in test weight per 
bushel, prot.em conh'nt or' wheat. uud flour, carotenoid content, par
ticle-size index, Illld dough-bull time. hut both had the same ush con
tent of flolll'. Although higher in test, weight, t.he yield of flour from 
Rex WitS lower than that. from Golden. Rex rn.nked third in test weight 
pel' bushel, twe.lft.h in flour yield, and highest ill protein content of 
wheat. and particle-size index of the 1:1 soft-textured winter varieties. 

Rex is usually extremely soft, in text.llre, IlS indicateci by the high 
plliticle-size index. and mills into n flour of very small )lllli.icles. The 
flollr is also vel'y soft Illld flllff,}' and bolts with difficulty. These prop
ert.ies of Rex t.elid t.o reduce t.he(~lIpncit,y of Illllillllnd tIle yield of flour, 
thus milking t.he "lIri~t,y IIndesil'llble from the viewpoint of the miller. 
The tlolll' from Rex IS crenmy yellow in coIOl', being somewhat.. more 
highly pigmented than otlwr soft white whents . 

.nex made ~ood (:lIke lind ('ool\ies similalr in f1l1lllity to those [I'om 
Golden. Of the l:l vllrieties of soft. winter wheats, it mnked seventh 
in cake qllllJity Illld ninl'll in cooky quality. III relation to its pl'otein 
('ontent, it. made beU('r bread Ullin oth(!r soft.-textured white \'uril'ties 
ex(·ept. Oded. T"t~ IOllg dough-ball time and bread-bilking quulity 
indicuh~ H.at HI'X has somt~whllt st.l'(mger gluten properties thlln many 
of the ot.hcr son whitf~ wheltts of COlllpllI'able pl'otein level. 

Comparisons wl're. Illude 011 II {'omposite sllmplt~ of Rex (C. I. 1(065) 
growll in ench of t.he crop yell!'s 1!)3tHO with Rex (C. I.l1H8!). These 
composite::, I'epresent ::!i station-ycurs. All quulity chllrllctel'istics 
we!'e found 1:1) be simiilu' ill bot.h vnrieties. 

TRIPt£T 

'I'1·iplet (C. I. 5"08) WIlS selected from 1\ cross between two unnamed 
selectionfl. one from II. (TOSS bet,wl~(m .Tones Fife and Lit.til} Club and 
the ot.hm· Il cross b(!tWCllll .Jolles Fife and Turkey. It is th'" only soft 
red winter \'Ill'iety included in this st.udy. It grades western red on 
the markl'C It was relellsed for commel'cial production in 1918. 

• 

• 


• 
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A composite sam{>le of Triplet grown jn each of the Cl'Op years 1936-45 

• 

was compared wIth Golden. These composites represent 56 station

years. 


Triplet had the highest Ilvel'llge test weight, except Orfed, and was 

the lowest in floUl: YIeld lllld llsh content of flour of the soft-textured 
winter varieties. It also IIveraged slightly higher in dough-ball time 
lind somewhat highel' ill cnroh~noid content and protein content of 
wheat and 110111', but, was similar in pa)·t.icle-size index as compared 
with Golden. The flollr f)'om Triplet. was soft and similar to Golden 
in granulation. It mude excellellt cakes: mllte)'ially better than those 
hom Goldl'n. The cookies we)'e fair but. somewhat poorer than the 
cookies f)'om Golden. 1)001' bread was made f)'oll1 'l'riplet, although 
it was much beU('I' than that from Goldell. 
Th~ olllstan(l ing chal'lleil'ristics of Triplet are its high test. weight, 

low a;;h ('ontelll: of flOIIl', and excellellt cake fluality, Cake qllality was 
unifol'lnly good in nil y('al'S testell, So othet' val'iety was so COIl
sistell!; in this resped, It does, howe\'el', yield a low pel'celltage of 
flour in relation to its h'sl: weight. 

thHD HED \V1~n~H VAHIETIES 

Tell \'al'i('lit':; of hard I'NI wini('1' wlleaf:; \\'l'n' illdlldedill these 
l'xperillwnts, ,.I II gell(,I':~ I, t1H'Y wert' typi('a I of this Ilia I'kef class . 
•\ hhollgh\·a.I'It'tiN; ill thIS ('lass al'e gcncmlly :~lId properly l'egal'ded 
as 1I11!-lIlted for past I'," pllrposes. tahs and cooklt:'s were nwd(' from nil 
('()mposit{~ SHIII pl('s. TI1('.\' \\'('1'(' 1I11ifol'nily pOOl' as was t:'xpected, 
'rhe 1'(':-;1111:; an:' pn',~ellied in tabl(';,) ;~ :11111 -1 and in figlll'(' 2. 
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TABLE 3.-Quality characteristics of varieties of hard red wint!lT wheat I -in the northwestern United States, 1936-45 C'l 
~ 
ZProtein con· Yellow·loar Breadtent or L- eake -C'lCaro- Par· Water >tenold Dough· t"Variet~· and years O. I. pies I~ Test Flour con· Cooky absorp-Sam· 1yo Id I I I Ash I ticle· 
con· hallgrown No.' I ana· ~% weight' yield' tent or I size Grain factor t.ion Graintent of time Loaf Loaf

Iyzed Oour I Whl'St Flour Wbl'8t d 
index vol· and ofl!~ur vol· and Crumb ~ = tex· tex· colortJlne ume t"turc ture _________,_______________'___1___'___,______ t" 

t;:j 

1936-15: .iVo. Bit. Lb. Pc/. Pcl. PC/. Pcl. P ..p.11l. Pcl. .'lin. Cc. Score WIT' Pcl. Ce. Score Score :::! 

Rio.••••••••...•...... 10061 10 46.6 62. i GU.:! 0.4tl 10.5 9.4 2.40 15.2 176 914 86 4.67 61.8 590 81 81 Z 

Relie!..••••..•........ 10082 1(1 46.7 62.0 70.5 .46 9.9 9.0 3.08 14.5 131 909 88 4.92 60.3 558 71 66 

Turkey••.••••........ 1442 10 45.6 51.11 70.8 AS 10.2 9.3 2. 76 14.5 101 907 85 4.88 61.0 581 15 74 Q
-1937-45: 

Ridlt.......•.••...... 6703 . 9 43.5 61.6 70.1 .47 10.6 9.8 2. 78 13.1 104 918 82 4.85 61.0 579 72 71 ",", 
-
Turkey............... 1442 9 46.1 61.11 71.0 .45 10.1 9.3 2.79 14.3 100 914 86 4.85 61.0 585 74 13 


1942-45: 

Wasatch••...•..•.•••• 11925 4 46.2 61.9 iI. ;- .46 10.8 10.0 2. 52 13.0 76 929 86 4.65 62.0 607 79 75 ~ 

Cache...........••.•.. 11599 4 47.0 62.0 72. 0 .49 10.6 9.7 2.50 12.8 109 929 83 4.63 62.0 565 80 76 

Turkey...•••••••..... 1442 4 48.3 61.5 72. 2 .45 10.2 9.4 2.53 14.0 102 931 91 4.88 60.0 614 79 80 ~ 


1936-39: 

Oro................... 8220 4 46.9 63.3 68.4 .46 10.4 9.5 2.36 14.6 186 885 81 4.51 60.0 520 73 74 t::I 

Turkey............... 1442 4 44.9 62. 7 68.7 .42 10.1 9.3 2.51 14.9 111 865 78 4.90 63.0 562 74 74 t;:j 


1940-41: 

Turkey............... 11530 2 39.6 6L3 69.9 .54 10.1 9.1 3.20 96 942 88 5.26 57.0 582 70 68 
 ~ Turkey............... 1442 2 41.8 61.3 72.3 .48 10.2 9.0 3.20 81 942 88 4.83 61.0 557 68 60 


1940: 0

Turkey............... 6175 41.9 62.0 72. 2 .44 11.0 9.6 2. 69 -------- -------- 800 95 5.17 60.0 654 70 65 "'.l 

Turkey~.............. 1442 42.4 62.0 ;2.1 .44 10.8 9.3 3.14 ---.---- ---.---- 914 05 4.81 578 65 55 


1941: 60.0 I > 
0 


Turkey............... 1442 41. 2 60.6 72.5 .52 9.6 8.6 3.26 60 970 80 4.84 61.0 535 70 65 

ChieCkan_............. !l754 40.8 62.1 70.1 .62 10.0 9.5 3.48 44 885 65 4.38 65.0 489 60 60 
 := ..... 

C'l 
~ 

I Thp grain of each variety used In these studies was grown at severallOC-.ltions listed , l\foisturp·free basis. t"
In (ootnote I, table 1. and thoroughly mixed or composltcd by variety. • 14.O-pereent-molsture basis. 

• See rootnole 2, .table 1. • Carotenoid content expressed !is carotene parts per million; napbt!Ja.alcobol ertract. d 
• Dockage·free. T W/T=mtlo of widtb to thickness. := 

t;:j 

• 
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TABLE 4.-Quality characteristics of hard red winter varietie8, expressed as a percentage of Turkey (C. I. 144$), in the same tests as 8Mum ~ 

in table 3, 1936-1,6 


~ 
Protein con- Yellow-loaf Bres.d 

Sta'l I lASh I 
t:j 

I lent of- Caro· Par- cake WaterSam- tion Yield 0 r con- hmold ticle- DOUfh- Cooky absorp- I 
Varlet· C; I. pies n ... rs per Test FI U tent con- Ize hal Grain fuctor tlon . Grain E,~ No. I ana-I repre· acre Welghtl yield of I tent of I~dex time Loaf IlIDd of flour ~ IlIDd ICruJlib zIyzed sen ted ftour 'Wheat Flour wh('IIt vol- te.- vo - tp,x- color o 

ume ture ume ture 
------.----I___I___I___!___I___i___I__.[___.___•___•___•___•___•___•___•___•___•___•___ ~ .... 

J.\~um· l\'rUlII ~ 
I!;lTurkey______________________ ber btr 

_ 

1442 ------- -------- 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 I 100.0 100.0 100.0 100.0 ::0\\ asatch______________.--____ ]00. 0 11(~' 0IHI25 4 24 95. i ]1J().7 99.3 '102.2 105.9 106.4 99.6 92.9 74. 5 99.8 94.5 95.3 103.3 98.9 100.0 93.8Rldlt________________________ 6703 9 52 94.4 99.5 98. i 104.4 105.0 105.4 99.6 91.6 104.0 100.4 95.3 100.0 100.0 99.0 9i.3 9i.3 ~ Cblefkan_____________________ 
HiM I :; 99.0 102.5 9ft 7 119.2 104. ~ 110.5 106.7 91.2 81.3 91_4

Cacb~__________________ -_____ 73.3 90.5 106.6 85.7 92.3 
Oro__________________________ 11599 4 24 97.3 ]00.8 00.7 108.9 103.9 Im.2 98.8 91.4 106.9 99.8 91.2 94.9 103.3 92.0 101.3 96.0 ~ 
Rlo________________________ 8220 4 2: ]04.5 101.0 99.6 109.5 ]03.0 J02.2 94.0 98.0 167.6 102.3 103.8 92.0 \15.21 92. 5 98.6 100.0 0-3 

10061 ]0 56 J02.2 101.3 97.7 102.2 102. Y 101.1 87.0 104.8 174.3 ]00.8 101.2 95.7 101.3 101.5 lOS. 0 109.5 \IJ
Turkey______________________ 85.7 ______________6175 I 5 98.8 ]00.0 100.] 100.0 101.9 Jo:J.2 98.0 100.0 107.:; 100.0 113.1 107.7 118.2 

11530 2 III 94.7 100.0 96. ; 112.5 99.0 101.1 100.0 _______1 118.5 100.0 100.0 108.9 93.4 104.5 102. 9 113.3 :si':fl!i~~~~=:======:===:==:=== 10082 .10 :;6 102.4 100.2 99.6 102.2 1I7.] 00.8 111. 6 100.0 129. 7 100.2 103.5 100.8 98.9 96.0 94.7 89.21 ~ 

~ 
I!;l 

~ 

~ -
,'~oI!:: 
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TURKH 

TIle variety 'flll'key (Kharkof, C, T, 1442) has been used as a siand •
al'(I of co:rnp:u'isOll 1'01' nine ot'he\' nll'ietil's and. stTains of h:u'd red 
wintel'·whe:lt. S,.·t~d of Tl\rkey was brol\ght. to the United States by 
Hussian ~JeHnollit:e illlmigrallts about lSi;,t It was first growH in Kan
sas and later was brought to the Pacific Northwest. and t.he intel'moun
tain vn,lIeys whl'reit is extensively gtown Oil the <it)' la.nds, Tests were 
IlHlde 011 a composite s:lmpk of TllI'key gl.'OWIl ill each of the crop years 
1!);JG-4G. 'rltese composites l'cIH'esent uti station-years, 

TIII'key, depending upon tll(~ (;onditions of growth atid I'a ill fa 11, llIay 
yal'y greatly inl:lmpcrcentage of yi(Tl'OIlS kel'nels, n.lllills wit'h rela' 
tive ease IIl1tlIJl'(I(:lu('es higher 110m' yields Ihall most: of Ihe ot-her hard 
red willtcr "'hrats g\'own in the Paeifie N"ort)l\\'('sL 'l'llrkey is <.:0111
pHmtiveJy .low ill test \\'eigJlt for a, hllrd red winter \'ari(·ty, ranking 
lIilllh of the 10 varieties cOlllpared, It has a low pal'ticlp-sizl' illdex, 
indiclltiveofa \'iiTe(O(ls-gTain type that pl'odll(,(,s II gra II lila I.' f1oll!'. Tlte 
ullblea<:i\('d (\0111' IIsllally is moderately ),p\low, bllt till' flour has sat:is
fado/'\' ('0101' \l'h('11 bleached. 'fhe flolll' is lowel' i II ash content: t:han 
most ()'I' the cornpaJ'ably growlI IWI'(ll'ed wintcl' \':ll'il'ties, It is low to 
medilllll ill pm/eill ('onten!:, bllt the quality 01' the gluten is good, 

TlIl'kp,Y has inllg bt'('11 I'ceogllizl~d as olle of thp betll·I.' \'al'ieties 1'01' 

making bl'ent! 110111', Tilt' floul' (\o('s not haH~ so high a watel' absorp
tion as SOIllP ot her hanl I'ed wint('1' whl'at \':ll'iet:ips, It: is sholt to 
Illcllillmlollg ill mixing I jlllC', 'l'lIdw), I'PCfllil'es I:ll'gcl' quantities of 
oxidizing agNds thallll\ost othl'I' hnl'd I'pd willtl'l' whi:o:\t:s lXl'OWIl ill tIll.' 
Pacific Nodlnn·"t, II' bnke,s illto Im,'ad llll\'ing- :ll't'l'ptabll' gl'ain anll 
tpxtul'e, good ('l'lIll1b ('0101', and a satisfa('!ol'Y IlIaI' \,01111111', ('onsidl~l'ing •
j he protein eOlltellt. 

CACHE 

Caclll" (C,l, 115!H)) WflS de\"elopNl frOln II CI'OSS bet W('l'lI l{id it XUta h 
Kalll'l'd in ill\'('sfigatiolls ('OOp('I':d'i\'e with (ht, lltah Agl'i!'lIllnJ'all.Jx
pel'illlclIl' Hhdioll, Log-:l II, It \\'as II isl l'ihuh~ll 10 fa 1'I111'I'S iII I !l-l2, A 
('0111 posito sample of ('nellP gl'OWII ill l'aeh of 1111' ('I'OP ),pa I'S UH:!-45 waS 
tested wilh (:ol1lp:lI'abl(' ~:lIl1p\('S of '1'111'1\1.',)', Thl.'se eOlllJu)siU,'s rrprc
sent 2'1 station-years, CHehe was similal' to '{'IIr1",.\' ill flour yield, 
earolc)lIoid cOlif('III, a lid dOllgh-ball Ii 111(', hili sl i,~hfl'y h igh('I' i II test 
weight and protl'in ('ollient. of wheal' and flollr, 'rhe lIoul.' fl'om Cache 
was higllt'I.' .in ash l'fHlt('1l1 Ihall that 1'1'0111 Turko" a.lld \Vasateh, Tlte 
mi II in£('hal'fl('\t'I'isl'ies alld the pa rliele-size indl'x','allle~ w\'I'(':;i III ilar to 
'J'uI'key, 'l'he f10llr was ('I'calily whih' ill eolor. 

Cathe areraged sOIIll'what high!'I' lhall 'IlIrkey ill wa(II' absorptioll 
and was amollg t.he Iwttp\.' val'idi('s ill this r('spt'd, It I'('quil'ed ollly 
smull qualliities of oxidizillg agellts 1'01' optillllllll bl'(~ad I'csults alld lIa;\ 
:t InediulII dOllgh-lllixing l.illll:': similar 10 tltal of'l'lIr1wy, .Althollgh 
bread of good grain and, I('xllll'(', alld ('nllnb ('olnr was lIIade fl'f)'I'1I 
Cache, it wa,~ below Tllrln·y in loaf volullle, If 1':1111.('(1 fOlll'th ill gJ:ain 
and t('xt nrc bllt ninth i II loa f \'0 hI IIII' 0 f Ihe 10 hal'l\ loed \\' iIII PI' \':II'il'{ il'S, 

• 
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CHIEFKAN 

• Chiefkan (C. I. 11754) was developed by a Kansas farmer breeder 
and was first distributed in Kansas in 1935. On~ composite sample of 
Chiefkan representing five stations grown in 1941 was tested. 

This single sample of Chiefkan was higher than Turkey in test 
weight per bushel but lower in flour yield. The flour was more grullu
lar than from most other hard winter varieties. It is one of the harder 
and more vitreous varieties, and because of this requires a high percent
age of moir;ture for satisfactory milling. The flour contained more ash 
and was higher in carotenoid pigments. The dough-ball time was less 
than that for Turkey. 

In the lll'ead-makmg trials, this single sample of Chiefkan required 
a short mixing time and was very sensitive to overmixing. Relatively 
large quantities of an oxidizing agent were required fot· the best bread, 
but the response was less than for other haTd red winter vlll'ieties. 
With respect to water absorption of flour, it mat.erially exceeded 'I'1Il'
key, and ranked highest of the 10 hard red wint.er varieties. The bread 
baked from Chiefkan was lowest in loaf volume and grain and texture, 
indicating that the <!uality of the gluten protein was poor. Chiefkan 
was outstanding in water absorption, but otherwise was deficient in 
bread-baking properties. 

ORO 

Oro (C. I. 8220) was selected from a strain of Turkey in coopel'llt.ive 
investigations at the Sherman Branch Experiment Station, 1\[01'0, 

Oreg. It was released for commercial growing in 192i. Tests were 
made on a composite sample of Oro grown in each of t.he crop years 
1936-39 with compal'llble samples of Turkey. These composites rep
resent 22 station-years. . 

Oro averaged slightly higher than Turkey in test weight per bushel 
and protein content of wheat and flour, hut. slightly lower in carotenoid 
cont.ent of grain, flour yield, and \)al'ticle-size index. It milled sub
stantially t.he same as Turkey and lad It materially longer dough-ball 
time and a higher 8.<;h content of flour than Turkey. Oro was one of 
the hard red winter variet.ies lowest in carotenoid content and pro
duced a creamy whit.e flour. 

Although Oro was slightly higher in protein content, it was some
what inferior in ht'ead-baking quality and ave!'uged lower in watel' 
absorption and loaf volume than Turkey. The crumb color and grain 
and texture of the hread :from Oro was similar to t.hat from Turkey. 
It had about the sume dough-mixing time and l'equit'ed about the 
same quantity of oxidizing ugent for optimum hread as TUl'key. 

RELIEF 

Relief (C. I. 10082) was developed from a cross made ill 1923 Le
tween HUilsar and It selection from Turkey at the Utah Agricultural 
Experiment Station, l ..ogan. It was releused to farmers ill HI:34:. A 
composite sample of Relief grown in each of the crop yeat·s IV3G-45 
has been tested with comparnble samples of Turkey. These com

• posites represent 56 station-years. 
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Relief averaged about the sam.c as 'rurkey in test weight per bushel, 
flour yield, ash content of flour, and particle-size index; slightly lower 
in yrotein content of wheat and flour; and slightly higher in dough
bal time. The flom'was somewhat more yellow than that from Turkey 
and the other hard red winter varieties. It mnked highest in caro
tenoid content of the 10 varieties. Reljef mills satisfactorily, produc
ing a granular flour similar to that from 'rurkey. 

In the bread-making trials, Relief aVCl'uged somewhat lower in water 
absorption, loaf volullle, and grain and textlll~e of crumb than TUl'key. 
It wa~ materiu~l,r poorer in cl"Umb colol' thun TlII·key. Ol~ly a sm,nll 
quantIty of oXldlZlIlg ugent for the best bread was reqllli'ed. The 
dough-mixing time was similar to that for Turkey. The variety up
pears to be somewhat inferior to Turkey 1'or bread making. 

RIDIT 

Ridit (C. I. 6703) was developed from a CI'OSS between Turkey and 
Florence at the Washington Agricultural Experiment Station, Pull 
mun, and wus distributed for commercial production ill 1f)2:3. Results 
presented here are based 011 a composite sample of Uidit grown in 
each ·of the crop years 1937-45. These composites represent 52 station
years. 

Ridit averaged slightly lower in test weight pel' bushel, flour yield, 
Ilnd l)urticle-size index, but was about the same .in flollr ash, carotenoid 
content, Ilnd dough-bllll time as Turkey. The millillg chamcteristics 
were good. This variety pl'oduced a gmnuhll·-type !lOllI', similar to 
that f1'om Turkey. It was one of the better varieties.in prot.ein content, 
which may be partly a result of its mOwr low a(:re yield. 

The bread from Ridit was good and similar to that f!'Om eornparably 
gTown samples of Turkey. It was equal to 'flll'key in watel' absorp
tion and dough-mixing time but required a less qUllntity of lUI oxidizing 
agent than Turkey for the best bread. 

TUHKEY (c. I. nGao) 

Turkey (C. I. 11(30) is a. slUut-resist.ant; selection from Tllrkey 
(C. I. 1442), mude Ilt the University Farm, Davis, Calif. It is not 
grown commercia)]y. ..A. composite sample of ! his selection grown ill 
each of the crop years 1940-11 was tested with comparable samples of 
Turkey (C. r. 14,~2). Thes~ composites I'epl'es!lnt 10 sbttion-years. 

'I'm'key (C. r. 115;.:0) was abou!: thn saIne in test weight per b'ushel, 
pl'Ot.ein content~ dough-ball time, and carotenoid content, but; the flour 
yield was considernbly .less Ulan 101' Turkey (C. 1. 1442). This selec
tion of Turkey was one of the pool'or nlrieti(~s of the hard red willter 
whents in flour yield and one of the hi~hest in f10llr nsh. Bread from 
Turkey (C. I. 11530) was better than that: from Turkey (C. 1. 1442), 
but water absorption waS \·e..y .low fOI' a 'J.'ur!my wheat. 

TllHKEY (c. I. H"l7;;j 

Turkey (C. I. (il75)is It selection Ilrac1e hOln Tllrkey (C. I. 14:42) ut 
the Adums Branch ]~xp('rilm;llt: Station, I.ind, 'Vash. It has been 
grown extensively in the Big Bend area. of celitml 'Vashington. One 

• 


• 


• 
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• 
composite sample of Turkey (C. T. 6175), gl'OWIl in 1940 and repre
sentmg five statiolls, was tested with a comparable composite of Tur
key (G 1.1442). 

This sin~le sample was about the same in flour yield, wheat and 
flour pl'Otelll, test weight per bllshel, :md ash content, but somewhat 
lower in carotenoid content than 'l'lIrkry (C. T. 1442). It produced 
It granular-type flour, milll'(1 saiisfadorily, and appf':n'(~d to be :t 

typical Turkey w.lH'at. The brend quality, howl·vel'. was bett:el' than 
the standard 'furke)' with which it was con:pared in these tests. 

RIO 

Rio (C, I. l{]O(a) was sele('ied from .\.rg('ntine. a. Yal·i!.'ty of Crimean 
wht'at o!)iailll'd :frolll Fl':ln~'l' by the l]llitf'd States Department of 
Agl'iclIHIII'e. 'I'll(' s~'I('etiol\ ,,-as m:Hlein ('oop('rativein\'I,'stigatiolls 
1J.t. f'l1(I SIH'rmall Bl'an('h Expl'l'inH'nt Station at Mol'o. Ol'!.'g .. anel 
disfTibllh'(( to fal'nH,'I'~ in]!):;].. A ('olll))o::;ite sample of Rio gl'OWIl 
in P:I('\1 of the (TOP year>, H);l(;-Jo') was [esied with comparable s:llnples 
of TlIrkp,Y. 'l'hes(' composites l'epl'Ps('nt r,(j station-years. 

• 

'fil(' gmin of Rio was slIb:-:ialli'ially like '(\Irl\:£',\' in hardness and 
had good III iII ing ella rflcil'l'i::;tics. l'lIt yic·ldl'd sl ightly It'ss flour. It 
an'I'aged slightly highel,' ill tp::;t weight ]WI' bllsilpl and was about: the 
Sa Ill(' as '1'III'1\(',)' ill pro/rin (,OlltC'I''! of whr.·a t an{L flollr', palticle-size 
indl's. alld ash ('olltent of 110111', 'rh(' dou!!h-IJ:l1I iilll!.' was IIIl1ch 
longc·I'. Rio was alllong till' ":tl'ieties !o\\,c'st 'in ('aroi:c'lIoid COlIl"f'nt of 
the HlIIHnl n·ll wint('r wh!.'ats eOlllp:u'ed. .Ii nn·I':lgf.·tl slightly highN' 
t.hall TlIl'l\:pyin water absorption. grain :l.lld tc·xtu.':!', and (Turllb ('0101', 

Lilt about til(' S:lIIl(' ill loaf '-0111111(' of 11l'ead. :H W:b HIIIOII!! ihe 1'Pitl' I.' 
"al'ieti('::; in thC' grail1 find iextlll'f' of bread. The dOllgh-rnixing time 
was aholli" the Salll(' :I::; 1'01.' TlIl'k(',-. but :t, sOlllcwhat 5111:111(,1' a111011 III: of 
oxidizing f1gelli 1'01' the be:,;i" qllniity IJI'l'ad was I'(·qllil'ed. 

WAS ITCII 

'Vasafl'h ('.1. II!,):.!,")) W:I" dp,-('Iopp(l 1'1'0111 a ('I'OSS l)('hn'C'1l Hl'li('f. )( 
Ridi! rnad(' at the nah .\!il'i('ldi 111':11 Exp('l'im(Qlt Siatioll, l~ngan, 
and d'istl'iblli"!·(J ill 1!l+I, '1'01' ('1l1I1 1lll'l'ci a I !!I'()win!!. 'rl~sts were mntle 011 

a com posit, (' ;;lIll1pll' uf\\ra'l:ltch growlI ill (':teh '01' the ('rop Y('al'~ l!H:!
4-;). '1'!If'st' eUlllJ)(l;,.ill'H "('I)I'(,"'('ni :.!~ station-yeal'H. 

'fll(' g ..a i II of \V:tHatdt 11':1" sll\)sf a nti:l.lIyli kl~ ih:d' 01' Tllrkey in ha ..d
IWSS. wjilt g!)(J(J J't1illill!i eltn ..a('i(· ..islieH. Wa::;ai:eh an.· ..agNI about the 
S:IIII(' aH TII ..ln·y in 110111' ,,'i(~1<"1. car(J«'lloid cOlIl:ent, and flou .. ash; SOllle
what b('ti('I' in t('st w('i!!ht 1)(''' bllsh('1 alld in protein eontpni' of wltl'at 
and HOllr: :lIId ::;lighily 10\\,('1' ill dough-ba II tinH'. ]1' was i he higlwst 
in IH'ot('ili ('ontpnt of !il'aill of th(· 10 ha.rd rNl wintel' Yal'ieties l'OIll

pan'd. possihly rille to itRslightly lowe.. :tere yit'ld . 
.III Ul(' b..pad-b:tkill!! (('srH. "\\'a;;ateh was silllila .. in loaf l'olume, 

grain and iextun', and sOllw\\'hat ]l00[('" in (Tlllnb color thiln TII ..key. 
11 waH onp of t1H' I)l'ii(' .. Ya .. i(,tip::; in "'niN' abso .. ption, milking high 
amollg tlip 10 nl .. ipti('s. H"pqllin·d fI.leH::;el· qllantity of an oxidizing 
ugeni: fort-he b(';.;1 1)I'pad 1'('slIlts and 11:ld about illl,' same dOllgh-lnixing 

• time as Tu ..kc·'y, ' 
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WHITE V.\RIETIES OF SOFT TEXTURE, SPRING,SEEDED 

Fifteen spring wheat varieties were tested. Two ¥arieties, Jenkin • 
and Union, are club wheats. Some ,-arieties. like Baart, are usually 
graded as hard white. while som~, like Federation, may be graded as 
soft white or hard white. depending on th~ conditions under which 
they were grown. and others, like Irwin Dicklow. [!rade mostly as 
soft white. regardless of the cultural conditions under which they are 
produ~ed. 

The results for t),,:se yarieties are presented III table:; .) and 6 on 
pages 20 arid 21. andin figu re 3_ 
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• 
FEDERATION 

The Federation VllI'iety (C, I, 47~H) is llsed as Ii standard for com
parison of the 14 othrr \'a rietiei-l find strai I\S of spri ng-sowl\ white 
wheat, This variety waii intl'oduc(>d into file Cnited States from 
Australia by the Cnitec1 States Depal'inl(,'nt of Al!riculture in 1014, It 
w:1sl'(>leased to fiu'nwl'S fl'om the Shel'lnan Bral1dl E"";p(,l'iment Sta
tion, 'MOI'O, Ol'eg,~ in 1 !):W , For llwnyy(':u';.; ii,lI'as a· poplliar wheat in 
the Pacific XOl'thwest. It is 1'011'11 both in the fall and spring, bllt the 
grain il1C'ludt'd ill th{'s(' (('s(;.; II'm; pl'oduc'Nl only fl'OI1l ;;prinl! s('~'ding, 
T('5ts wel'E n1fldp on ],"j ('(Jrnpo;.;itp s:tl1lpJ('s of :Fedel'ation grown in the 
crop y{'ars JH:W-l;"j, T11('se (,OIl1po,.;itp;o; I'PPI'('Sl'llt. i'~ stalion-years, 

Federatioll when f'all-sol\''l js !!"l'IH'l':lll r 1Il'ndl'd soft \I'll i!(', bllt II'hen 
spl.'ing-solrn in tlH' dl'h'r an'as it lIsll:III,': grulil's hal'd whitt', The test 
\I'('i!!ht of F('dpl';djoll {pJ)ds to hel()II', but til(' millil1!! eh:II'aetel'istics 
11 1'(' "at isfa.etol'Y, TIlt' ,\'i('ld of Jlour I", h ighel' t ha 11 ('XlwdNI ill r('lnt ion 
to [('st W('i,lIht of til(' !!I'ain, F(,(J('I':ltioll ranked plpn:-nth in test \\"('ight 
IWI' I.>nsll('1 htlt fifth ill flolll' yi!'ld oJ llip 1.-) sul't-\('Xtlll'pd whit(· wlll'at", 
TJt(, flouri" J)wdilllll t·o hi,lIh ill p:lI,th-h',si%c ill!it'X, indil':ltillg that it 
issoJt ill !!l'lllllllatioll 01' t('Xtlll'P, 'fliP 1I11illpflCil('tl flOlll' is I'<lUJlII' ypllow, 
but .it has p,lti",faclOl'v eo}(lI' \I"]wllblpH('])(,d, h is OllP of till' Vill'ipt ies 
hilIhcSI iil t'<lI'('('lloi('1 ('Olltl'nt. ('x<'{'('(]('d (JIll,' 1.1,' .Jenkin, rniol1, and 
F~dl'l':ltioll ·11. It is ill(pl'llI1'diall' ill :I"h {,()lItpnt"of flOlll', . 

• 
Fpciel'Htiol1lnl", 1(J1l1I b(,PIl I'P('OlIlli%l'd as UI\l' of til\' l)['tu'I' ":tl'ip/irs 

fol' pastl':" PllI'l)()S('S n',,(1 Oil lW('OlIII! of thi..;: 1l1w'h ill d('l1\and hy the 
tl'adp, (;()od famih' hl'pH(1 (':In ub{) ill' IlllHlp f1'01l1 Fp<lpl'ntiol1, but 
"pl'inlI-so\\"1l ,l!I'nill, , whi('h i,.: Ill,lIb!'l' ill i)!'OIP!11 ['OIHt'llt. i;; 11;;('d 1'01' 
this Illll'pO::(' , F('(I('I'a I illll III akp" {,X('P lll'll[ [':Ikl' n lid good ('ookil's, It 
WH", eX(,(,l'Ckd ill cooky qllality only l)~I' Ll'lIlhi, 'l:lI'l\,d, 1.I'\I'ill Dkklow, 
Cnioll, alld :rprddll, 

Fl'dpl'ntiolllinci n ~h()1't dOl1lIh-lllixillLr rllllP ill till' hI'P(HI t('si'. It 
Jl('pds a sOIl1('wllHtl:rr[!"l'I' (llwntit,V of {;;'{idizillp: ll,!!l'l1t 1'01' optimllm 
1'('::lIlt'" tlwJI do lllfH of tlH' whirl' 1':II'I(,li('-;, Likp 1l1(),,[' "oft \I'hite 
l'UI,jptit'''', it' I:: loll' ill WllW,' ab-ol'Jllioll, It j" good ill lonf YOlllnl(, of 
hl'(':1.cl. ('oll:-:idpl'i I1g t It[· fJl'oleill "()llll'lll () r till' ,!I1':1 iii, 

I3\A[C[, 

Ban!'t (C, I, Hi!!i') \\":1:-\ ;l!tJ'o[hl!'(,,1 illto lh('Cnitl'd Sin.l('s from 
~\lIstl'nJin, b,l' ill(' l,'l)itl,d ~rnt('''' U(,P:lJ'tllH'1Il ill' ~\gl'i(,l1ltl1l'(' inlUOO, 
It \Ins (list l.'iiJutl'd fol' ('0I1II111'!'(,jal 1II'owing In' till' .\.I'i7.011:1. .\[!"l'iClll
ttl rn.1 Exppl'i 1l1l'1Il Stn t ion p1'lor Hi .W II· :'lIl1t" h('ennl{' iln ('~tll()l i;.;hed 
nu'ipty ill tltt' Puc'ifit' Xm'(ll\w"t aluHlt l!Iti', It is til(' 1('i1dilllIl'll.ri(,'(\' 
ill aCI'(;ag(' of tilt' ",hitp \\,Jll'at:: 1Il'OWlI ill i!Jp d1'l('1' lll'pas of th('\\,pstel'i'l 
Cniipd. Sl:H(,S, J.'artl \' 1)(,C'(Ul:-;(; it b Q"I'O\\'l1 elti('f!\, in t Iw ddt'!.' :In'as, 
conml('l'cial Baal'[ b u'"nnlly l'plnlin{1' lti,!!h ill jll';ltPIIl ('OI1(l'lll. Tpsts 
W('I'(' nwd(' on I.i ('olllpo"jrp salllplp:-z of B:tHl.'t ,2"1'0\\'11 ill tl1l' ('I'Op '\'\,'(\1.';; 

:10:W-J,iand (,Ollljlfl]'pd wilh ('Ollll)()~itp ,,:lI11plp:-; of Ft'cil'l"ntioll, These 
con] positp" I.'(·PI'l'H'lli 7:!. "Ill lioll-yeal'", 

Ban!'! Ll"l1f1.lIy ,L!"l'lIdl's lwnt whitp, It hnd a I'l'Jatil'('ly hi.!!·h pl1!'ticll'
size indpx and pmdtll'pd 11 ;-;01'(, WIWI" f1011I', Tltt' Illillill![ ('hm'adpl'
istic:-; W('I'(' good, but Uw yield oJ: IiOlIl: \Y:I" "lightly 1(';-;" nian esp('eted 
.in l.\'latiull to (i'';! weight. BUtl!'t :tnl'aiD,t! ~,I JlOlllllis lti!.!]WI' III H'st 

http:1('i1dilllIl'll.ri
http:hl'(':1.cl
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T '\III.t} 5-Qllality c/wT(lcten'slics of varieties of soft-textured wliile whe(lt (spring-seeded)) grown in the Northwestern $laie,1, 1938-45 
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weight per bushel but yielded 1.4 pereent; less flOlll' than the COIll
parably grown snmples of Federation, The protein content of the 
gl'llin a,\'eJ'agt~d. slightly hi~her than Fed(~ratioll. It Itvernged about 
t.he same in tlollr ash. had a t,hortl'J' dOllgh-ball time, lind wns consill
embly I(~ss in ('arofl'lloid ('olltent than FNleral ion, The tlOIJI' from 
Bntll:t was gellendly ('I'~lall1y whill~ with IIIlIch less yellow color than 
tlollr from Federution 01' OIlUS, 

It made exeell('lIt cakl\ an'l'aging slighdy better thun Fedemtion, 
It wns IIniforml.y g'ood in ; he dill'en'lli yeal's tested. pJ'Oviding the 
pl'otein contrnt was IIflt. too high for cak(' f101l1', The eookies mnde 
from Baal'!: flolIl' a"'l'l'ag(ld only fail' and IlIatl'l'inlly poorel' than t.hose 
from Fedrl'at ion, BIt'ad 1'1'0111 Baal't was good. ('onsidering t1\(~ l)J'otein 
eOIHenl: of the salllpl(·s, 'Vater absorption (If the f101l1' was low com
pared with thaI: of hard 1'1..(1 winiel' and hard red spl'ing wheats, but 
similal' to 01 her whitr wlwaf;:;, Thal't: had the Same (lollgh-mixing timf! 
as Fed{'I'atioll, bllt 1'(''1U i1'(,(1 :l Silla I 1('1' qllantity of oxidizing agent for 
Ihe I)(';;t bl'eHd. 

Dnul't ;~S (C, T, 1IH{)T) was di~\'I~lopl'd ill a. hac:kC'l'oss pl'ognun lit thl' 
Califol'nia Agl'icliltul'al Exp(,l'inwlli Slution, Da\'is. fllld hilS been 
I'('P()I'I('<I by t.hat stat ion to h:l\'(' I,t'pla('('d pI'uC'lil':,lly all Ballrt in thn!. 
:""all', Tests \\'('I't' Ilwd\.' Oil III c:omposilt~ samples of Baart H8, repl'e
sentin~ 51 stat. ion-)'C':l 1';:;, grOWIl in IIIP (,I'Op ""par,; In:\"';-I:; with COIl1
pllI'able salllpl('s of Fpd('I'atiul1, Sirllilal' ,;alllplf''; of Baa,'! were also 
il1('llided. :-iincr ihr pl'illwn' inU'l'l'st Iwn' 1,\.·1..11''; to Haal'! :1Ilt.1 Baal'! 
as till' dis{'us:;ion \\'ill bl' Illo,.;t Iy lilllilt'd 10 tllis ('(IIIIP:ll'isOIl, 

Altlloul!1r t.he individual data \\'('1'(' Ilot d"al'-(,lll in ('VPI'\, ('as('. the 
a\'('ragl~ 1:1;';:;Ults slll!"rsfC'(J thai Baal'l ;\S wa:; slil!hlly higIH::',· thari the 
C'ompar'ubly g1'O\l'1l Th:lri in irsi. \\'('il!hl IWI' hush(·1 and rll'ol('in t'ontelli: 
of wlwal alld flour, Tlw !!I'nin was slil!hll,r hal'd('1' and IHOJ'l! vitl'eous 
Iha.11 Ihill'i a"d/'I('I'llliIw(J hy th(' pal'lklt'-siz(~ indt·x, but the differences 
\1'('1'1' SllI:tll. Both 1"1lI'il'lil's \I'PI'(' pqual and satisfaelury in Inillillg 
('lraral't('I'isti('", Ihurt a-. IlIndl' slil!hily PI)()I'PI' hn'ad than .Banrt, 
Th(' dill'PI'PIlC'PS ill InaI' \'O\llllH' lind ('!'lImb chal'ad!'ristj(,:-> wel'(' small, 
bllt 1I~"·('I'tltj:I(·s;.; lIPP('lll' (0 b... ~i.l!l1ili('al1f, e;;pl'('iall~' wl\l'lI ('ollsid('I'(~1 
in r('!afioll iotil(' ]l!'ol('ill ('ol1l('nt. whi('11 al'(·r:I.I!(·d hi~IH'1' for Baal't :IS, 
Baal't :~H mad!' sli!!hfh' \)('({PI' {'aKP thal1 Bail!'!. Bolh \'al'iHies luude 
poor ('00Ki£'5. Tlir 0(11(\1' q:.nliiy dIHl'aC\p!'isl i('s \\'1'1'(' g('rH'J'aIl~' the 
sanw (JI', ",lwI'(' dlfl'l'I'l'lIi. W('I'P so sllInll that t h~'.v W('I'(' (,oJlsid{~I'ed 
nn i IIlpoI'la nL 

Sin('(: Hnal'( :h wt!;,. 1'('1',1' :-:illlil:II' to Ball!'! ill all illlporianf rh:II'II('(('I'
isi it,S, ihr ('om P:II'isOll () f Ba:1 I't :jS II lid F(·!!,'!':! iioll wa:-nmbst a III ia lIy t.he 
;;flnw as for B:wI'f and F('{lpI':iiioll dis{'II;;Sl'd abu"(', 

Fp(]a\\,il (C, L II!}T,j) \\':[;; (Jl'I'plopl'(l in .\n;;l.l'lIli:. from It ('I'OSS 
bpl.w(·\'n ]i'r\lf'rlltioll :.: ('UI'I'aWiI, It WaS intl'lldll('l~d into the Ullited 
Stai('s and .l!I'OI\'II Iii a 11lllld)!'r of i IH' a:!l'i('ult !ll'al pXlwri"'lI'lIl fltatiollS 
in Ih(', 1\'(';;11'1'11 1'('ginl1, 'I\':-;Is\\'('/'I' IIlad(' 011 Hi ('ornposile samples of 
Fedllwa ~ro\l'n fr(lm lilt' ('rop yparsln:W-4:! und l!iH-45, These 
(,OInposif(,B rf:prp:-;plll 4() sfation-,p'lIl';;, 

• 

• 

• 
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• Fcdawa a"el'llg(~d slighlly h ig-h(ll' I han Fcdcl'Ill ion in iest weight pel' 
bllshel, (tOUI' yil'ld, pI'Of('ill t'ontl'llI of whelll' aml (tOIlI', atHI ash content 
of 110111', :It also h:id a hl\\,('1' ('al'oll.·noi(\ (,(lIlli'lIi and WIiS <:I'elllny yellow 
in COIOI', Altllollglt \\"hif('I' Ihall II\(' Ihl1ll' 1'1'0111 Fpdi'I'alion, it "::\8 not 
HO whit(, aH tilt· flOlll' I'I'0nl \'ifIH~1' Haal't OJ.' L('ntld, Tilt' dough-ball i illw 
a '-('I'ag(·(j long, '1'11(· flolll' f!'Om Feda \\"a had a 10\\"(11' pa 1'1 it' l('-Hize i nllex 
and Wal-' W'J1l'l'ally s(,JlligJ'al1ulllJ' ill nlltllJ.'e and nol so soff and flllffy 
:1;-; Ihid 1'1'0111 h·t!I'J'utioJ1, TIH' !!r'ain g('lIel'lIll\' lIandll,'(( satiHfadol'il" 
ill titpexlH'l'illJPnta.1 Jllill lind \\'qitil,(,t! J1(}l-'IH'(,Ia'1 hlllHllilll!: 01' tellllWl'ing 
I I'('a I 1il('J11. 

F('\la \\":1 IIlmk slight Iy pUPl'PJ' {'o()I;:i('s II nd 1l1lJvh pOOI'i:'I' ('ak(· I han 
l!'e!lI'I'atioll,:-iOI1W "('1'\' !!'ood (':Ik(':, :lnd {'(lokil':l WPI'\.· IHlIde fl'olll 
Fl'dulI'lI, ill(\i{'ntilJ!.!' tht;t till' qualilY ('I,al'a{'I('l'i",ti('s of Ihis "ul'iel\' 
lI\'IJI.'n(J"d lIpon I hi; Im'illion alld till' ;'I'UP ),('111' in II'hivh Ill(' gl'aill WII';; 

!!I'OWli, 'I'll\' bl'('ad-lmkil1!! l'hal'til'lPJ'bti":-i of }'pdall':l II'Pl't' 1..Ii'th'r than 
'tho:"1.' ofFl'dl'l'ntioll. dul' ill paJ'j to:1 hight'l' PI'OIl·iII ('Ollll'l11. Thl·I)J't~ad 
\1":1:; IW:lI'I,r ('(lila I to thnt fl'Ul11 tin' h:lnl-It'X1IIl'l'd ",Iwat ":ll'idi('s, 
F('(I:lII"1I had till' ;;all1(' wnlp!.' absorptioJ\ and dOIl)!h-mixing time, bllt 
1'('qUil'('d :--1111:-talltially 1('",.; ()xi<ii'l.ing tI)!l'nl ('01' optinlllill bl'pad than 
Fp(\PJ,:lt iOll, 

r,IWEH,I'I'IU;\' ,II 

• 
Fl'dl'i'litiollil (C, I. 1:!:!:\1l) "',h til'l'p1o\lnl by Iw('\n'l'[I:i;.;inl!: at the 

('nlii'(lI'ltiH .\gl'il·llillll'al Expl'J'illll'1I1 ~1[lti()II, 1);I\'j;;, TIlI'!'!" ('ompo~ilt~ 
;;tllllpll';; I'P\1J'p:'i'l1tin!! 10 !-'llitioll)'P;1I'''; ,!.."I'OWIl fl'om l!ll~ 1.0 1I)'!4 Wf're 
il\('\tldl'd ill Ilti" l'~llI·I'il1\l'I!I. 

Fl'di'J'nti01\ ,II "'11:- III1H'h lila> \<'('{h'I'atioll iH qllalify, 'rhe greatest 
d i Il'l' 1'('1 W(' hi'II\'('I'11 t ht' [ \1'0 \'lIl'i t'lit'''; I\'as i J\ t Itt' ('ooky I(':;f l w!tel'c Feder
ntioll II. W1I" "Ii,!!'hily PO')!'I'I' 11111.11 Fl'ti('J'alinll. Difl't'I'('J\('(':i bi'\w(>('n 
till' otlll'I' (·!tnl':tl'iPI'bti('s 01' !In' tW() ,:nl'iptii's I\'PI'P ,,111:"1 lil1d wi:'l'e 
{,OI1!-'I<1l'I'(,1I ltllilllIH)I'lallt. 

IIlIIW 

Idai'd ,(" I, IITcl(i) 1'('''tlll('d I'l'lllll n {'I'O,,;; IlI'[II'\'1'1l :-illll;;('f :111<.1 
Bon di('Ptl (l \I'() .\ IH I'lililin \"lll'il'lil'!-') II HI! 1(' II I J)n vb. ('n I if.. iIII H~O, ,.\ 
Ill':ld !-'('\('deli {'I'OIlI (hi:- {'J'(l'-" al tlH' IdllllO .\!!I'i{,lllllll'al EXI,I(,l'illl£'lli. 
:-ilntiol1, ~I!l:-{'(JI\', \\,:1" il\('I'(,II:-('" :lnd di"IJ'ilJlll(,d fl'otil tiwi ;;Iation in 
] P:l", 'f'l'::it;-; Wl' I'P' 11 iii rll' {JIll ;1 ('0 III po,.;i II' ::.;11111 p 1(';< () f I dill,d ,I'l'IH'('Sl'lIi iug 
T~ !-'IHlifJll-Y(,lll''', gl'OWI) ill till' ('J'Op,"l'HI';; l\l:~(j-I.-', 

IdaI'd. !!I'{)I\II 1I11t!\'I' l'(Jiltlitiol1"; of .I'l'\:liin'ly Itigll I'aillf:lll whpl'!.' 
1111);-'[ or it WlI:, pl'mll1{,l'rl. 11,,11:1 11,\' !!J'nr\('!-' ::;01'1 wliitl', 11111 III1(/PJ' limit(,d 
1':I.il\rnll it i'J'pqlll'iltl," g'I'ndp" 11:11'(1 whitt" TIH' ,"II'It! of flolll' Wil;; ~ood 
iJut :'(IIlIl'WIt:ll IOll'i'l' [111111 PXph'!('dil1l'('ln.tioll 10 I('sl \\'('i l!:h I , The 
ntil.lill'" ('hnl'tI('I('I'i:-;ti('" \l'I'I'P!!:P!H'J'ullr s:ltbfjl{'lol'\', II was low\~st: ill 
110111' a~h. n 11 d :l n'I'lI)!('(1 ttl lOut't hI.' sa l1Ii, i 11 II oll,!!:h -b:;11 t i 11 Ii.' a II d pllrl id.,
:-:i'l.I' i.lHll'x "nlll(' n,-- l<\'{\;:J'H i. iOll, It W:lS iI ilIOn!! t hOH' h ighl'sti II protl'in 
('(lllii'lli of [itt' ('olllp:II'nlJly groWIl Yfll'it'li(';':. i)1.'ill)! ].:~ P(.'I'('i'nt hig!t('I' 
111:111 Fpdl'I'UtiOll, 'I'll!' (':II'ou'Jwid ('Ollt('III l\'a:-1 11111('\1 lowl'l' thall l'\,d
('I':lfillll, alld t Itp ilollJ' \1':1:- {'I'j'alll,\' ,wllo\\' ill ('ol(ll'~ \,pin~ mlldl whih'!' 

• 
I hall I hat 1'1'0111 Fpd\'I'a(ioll, 

Id;H'd Illad(' ;-ati"l'adol',I' ('ak":i. ('({lIn I in qnalit.y to those fr01l1 ,ll\,d


('ration, :!,Il(\ l'ool>il's (ital 11'('1'(, ~und but ~Ii~.dti lyinfi'l'ic)J' to t.hose from 

F'('(I('I'al iolt. t'ilk(.':-; \I'('I'P con:;ist('ntly good 1'1'0111 Si.'lIson to :l('llSOIl, but 

http:11111.11
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the cookies varied in quality, being much poore l' in some years than 
in others. On the average, ldaed. ranked ninth in cooky quality Ilnd 
sixth in cake grain and texture of the 15 white spring-seeded val'leties. 
The bread. was fair, being equal only to Ballrt and somewhat better •
than Federatioll. It had the same aou~h-mixing time but required 
substantially less oxidizing agent for oplJll'lulll bread thllnFedel'lltion. 
It rallked third in l)I'elld gl'llill and texture and third in loaf volume 
of the l;3 white spring-seeded yarieties. 

On the whole, Idued excels in test weight pel' bushel, pl'otein content 
of grain: and .low {lOlll' ash. It may be iioll\ewhat deficient in /iollr 
:y,ield when considered in relation to test weight. It lI1ake:; particu
larly good cake and good cookil.':; and is among the !)(li't of fhe white 
:;»I'illg wheats for bread. 

mWIS DICK I.OW 

Irwin DkkJo\\' (C. I. 81:););')), selected fl'om a field of Dicklow by Ii 

fflrmer at Twin .Fallii. Idaho. ii:i considered Oll(~ 01' t.he bel:l:('I' wheats 
by the Idaho miller:; {Ol' {he soft wheat {I0 III' tl'llcle. lis largeiit i1crellgc 
1s in Idaho and rtah. ",hel'pit .is growil underilTigation. Tests werc 
IIWtlt~ on l1il1P composite samples of Irwin Dicklo\,' grown ill eildl of 
i Iw crop ycar"W:W,-Jl and :I !J,J;)-;Li, with compamble cOlllposite 
:-arllplt\:; ofFedl~I':itioli and ollie I' nll·iei:H~';. 

Irwin Dil'klol\' lI:'llally ~·I'tH!l':-' "oft whit" 011 llle Illal'k~'i. 'rhe graill 
\\'a;;;;oftin (('xi lin' :llld ll1i1l('d:-:lItisfadorily, making II .soft, whitp flour. 
I!, a\'.ernged about: the :;amp in I.>rot(·in content, Il?Il~' lI:,h, '~nd pl~ ..ticle
:iIZP Index a,; tilt> (·omparnbl.\· J:!TOWIl Slllllph';; 01 Iql(/('rltilOll. It was • 
loweFI of the ].j wilitl:' :;pl'illg-:icpde\! nH'iptil's ill ('lll'ott-noid ('ontent:, 
indiealing 01:11 the {IOUI' \I'n" lIlu('h whitt'I·. It was :d"o 1(IWP:ii in t'('st 
weight pel' bll:-.l)(' I and ;\"1('1£1 of flour. Bxedlt'nt cakes and eooki(lS 
wel'e mtld('frOln Inri n Diek low. t lIP (,fl kps bei liU si III i In I' but til(' ('ookies 
;,oIllP\\'ha( bettPr than tho;;e .f1·OI;) Federation. 'Ii was one of the beUer 
yarh·tirs for t'!Joki(';o;. Likp Illost of the sofi-f(>xtlll'f'(l whpflf:;.it made 
'Insafi"f:l<"for.r l!l'{'ad. ' 

The ol'igin of .Jpnkin (C. T. 51ii)is IlndeiNlllined. If: i:; known to 
ha.n' I)p(1n growil H:; (,fll'ly as J."I(l,) in th(' "i('inity 01' Wilbur. \Vasll. 
'f(',.(.;.; \\,('I'P 111:1<1(' Oil (lighi. composiie ;::lllr.plp:; of .J('llkin gl'llwllfrolll 
,-lp.l'ing S('<,<1 ill the ('J'Op ~\'(;'::rs ID%-:m ·with ('On1IHu'able s:lll1plps of 
"'('(lenition. Th('St 1 ('olllposit(·;-; represeni 3i station-year:l. 

.Jenkin .is a whiie cillb wheat. 'I'll(' gl'llin is soft in f('xillre and pro
(lU(·t1;.i n wry -;Ofl alld n·ln·!;." (10111'. It had :tbou! Ul(' :;alll!' If':'t \\'l'i~ht 
pel' bu:,:lwl, yipld 01' £lolll" flo"r a;-;h. and particle-.;.;izt·illdpx flS the 
('ompHl'lIbl), ~roWI\ s:lInple;-; ofF'(·del'H t iOI1. If t'x("('pd('(1 fill of ht'r 
yarietics ('i.Ill:iidel·ahly in (':lI'OiNIOid eonfellt and proiluted 1I. 'yellow 
£loul·.•Jf·nkin had a 1lI1H:h ShMU'r dough"ball time f han F('df'ratioll. 

The ('akes from .Jenkin WI'I'(' about likp [ho:'(' from Jff'd('1'lIiioll, bllt 
the cookipl{ wpr(- I1lt1l'h b("ii{'r. 'r11C' ('ookips a\'pragNI the b(1:;t of the 
white :'(pr.in~-;';t,pdt\d wllNd \':lridics. It III il d." III):;atisfflclory bl't'lIti, 
as would g(·lIl·rally b(, ('xpeetNl from ('Iub wheaL • 
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LEMHI 

Lemhi (C, 1,1141:)) Was developed from a CI'OSS between J;"ederntion 
and Dicklow.in cooperative illvest:igalions al: the Ab(ll'(lc('11 SlIb:5lalioll 
of tht' Idaho AgriClIltlll'al Bxp(lrill'll'n!: Statioll, It was: I'cleascd fot' 
('OillIlH'I'C'ial gl'o\"i ng in I ht' .i I'i'igated diHtt'iCi:S of HOllthel'll ldn ho .i n 
]D;~!), Tests \\'PI'e made on 14 ('olllposife san1ples ofLelllhi grown illihe 
('I'Op yNn':-; 1f1aG-J;'), Th(\H' ('ompositPsl'('/H'('"wllt GH :-tatiol1-yt'aI':4, 

Lpmhi lI:-lIIllly gl':l(l('s soft whitt'. It H\"('I.'aged about till' :ial1\(' as 
F(I(]('raiiol1in [('si w(light ]H'I' bush('1, flOlll' ,)"[(,1(1, flolll.' ash. pl'o[ein 
cont·C'nt of \\'1lcat and floul" and pa 1'1 i('lp-si;w IIl(lPX: :-:hOl'(l'rin dough
ball tin1(': 1111(/ nllH'h 10\\,(,1' in ('al'Oil'110id ('()Il(PIlt. TIH,IItluI' "'11$ ('1'(';11 II\' 

\\'hiip and nol IH'lll'l" so \'('Ilo\\' a:; tIll' floul' fl'l'm H'l'dpl'Hliol1, '1'11'(' 
('ll!,:P lIml ('ooldl':-: 1'1'(;111 L(~l1lhi \I'('I'l' !!!lod and ; ..;jlllilnl' to Iho~(' ,'I'OIlI 
Fptlpl'alioll, CHIn' quality ,I'ns 1l1OI'p'nu'inlJl(> thall fl'OII\ li,('deratiolJ, 
IJeill£! 11111('11 1>('(1('1' in ('(,l'tain WHr:; thallin oUH'r:; and. from !!J':tin 
gl'()\~'J1 uJ1drr l't'rtain (',llt\1I'nI ('oJlditinl1", It made poor IJreacl thut: 
\\'1\~ :-:illlilnr to thni fJ'omF'l'lkrHtioll, 

\1·\HFEn 

• 
~1[l1'f'l'd (C. T, .llHJn] Ira:: d('\'p[ojlPrl fl'olll It ('I.'()::-:- \H'tl\"(,PIl LMal' 

(Lllis' F](JI'Pllce) ~-:F'('cl(II'nti()Jl ill ('{)ojlel'atil'(l ('xpl'I'iJll(,llf;-; at tIl(' ,Vtt:-:h 
i nglOJl A.!lTi(,ltltlll'a I EXlwl'imt'lll ~tn (ioll, l'1I II 11li\ll, l! \I'n:-: rPll'a;'t'd 
I'm (IOI11Jl1f'J'(,jal !!I'OWill!! in l!lJH ill lIl'pa" lI'ilPI'(' Fl'(iPl'alinrl j~ l'0111-

IlHlIlly .!!l'own, rl'est;-: W(: 1'(1 mil!hI Oil fOlll' ('0111 po:--i!(' :-:n III p 1(':-: () I' .Ma 1'fl'!1 
.!!I'O\\,11 ill I !I n [lIHI J !I·Li. Th(':-,p ('omj>o,;it('s l'('PJ'(';-;PJ1t :.!(l :-tatioll~,n':ll':-:, 

Flol1l' ft'OI11 M1i1'fec1 hns lH'i'1l :-:ol11('\\'hat" softer ill [('xtlll'(', asi.J1(li
t'nll'd II,\' Ill!' pn I't:c']C'-::::i%!' illl]PX, llwl was ,.;Iight 1,\' III 0 I'l' {lutl',\" and :-of!!'I' 

flwn :lwt froJl1 Fl'd!'I'ation, TIll' \'1'1'\' limitpd (latn 1'01' ~rllrfp!1 ";Il!!
.!!£':-i('c] ilt:1t ill(' millillg PI'OIH't,ti(''; llIiJIt[ hI' !-'oJl)('wi1nl \'uriahl!', ~(]I;l(' 
:~nllJJlll's :-:llfl\\"l'd n tl'W[l'lll'Y to 1'1'Ildtl!'(, n !-'1ow.holtillg flOlll', II'llill' 
fllhpl'SH,PPl'llJ'pd [tlll(' :-ali",fa(·(ol'Y. Tllp Iml'(hH'ss or Ill(' ,!!I'aill,:\;-: indi
('lltPll b." til(' p:lJ,ticjp·;-.i%p.indpx tpst. WtlS ;-'olll('\\'hut I'tll'illlJl('; appal'
(Illtly thi,.; \'urinbilily (Jl'pPlldpd Oil thp l'1'<l(l ,I'('ill' [Ind. till' ('ulfural 
('OlHlili(lll:; 111111('1' I\ltidl it \\,:1:-: !!1'{J\\Jl.F']()lll' yil'Jds hlll'(' l)(.'l'n sntis
fado!'\', (·(jII~idl't'jJl!.( tl1(' f p:--( ,\pj·!!llt of t IH' !!I'H i,;. 

~rflJ:r(,t1 fl\'(lrnp'p(i :-:lightly hight'I' ill t\':-:t :\\"l'ight llnd pl'otpin ('\lnti'n(, 
IIIII" n1mtlt tlll' ~HI\l\' ill dUlI!!h·hnll linll' awl (':tI'oll'lwid ('ollil'ni liS Fed. 
t' I'U t ion. TIlt' {lOllI' \\'.to-; ('I'l'1I III \' "P II oW ill {'ol (II' nil d ...;i ll1i 1.11' [!l t htl t f J'(jlll 

Fl'tlpl'atl()tl, ] (lI'ns only ,...;li!!ilt~1 \']()\\,('I' ill t1olH' (I;:;h, 
Tltl' h:ddll.!! ('hn.I'a('«(,,:i,:ti;,~ ot~ ~lnl'l,('d \\'PI'p \'al'iniJll', TIll' <jlJlIlit.\, 

of' ('nk(':-; Y:lI .. jpc] f'J'Otn fnil' to ypr\, !.!WHl. hut ll\'('I':I!!t'd Im\'t'st in !!I'llin 
fllld texture of~ the: whitp"pl'ill,!! \:HI;il'ties('ulllpnl'Plfilllnhll' Ii. ~1;l'd('ll 
mnclc \:(ll'y 7oodeooki(:s. which 11'('1"; lJ('ttl'r tltfln tho~(1 fl'OIJ1 ('()Jllp:u'nblr 
71'0WI1 :c;n.mpit's of F('{l('I'ntinn. The qua.lity of ill\' bl'l'tld \'Hl'i('d fl'OJlI 

pOOl' to good, n'"PI'Hf!ing ",imilal' io Fp(i('l'lItioJ1, Thp hi,!!h('l' pl'Otl'in 

• sampl('s grnpl'aTly mat1(' til(' 1111):-:[ :-::lti:-:fnt'foJ'Y hrrll!l. nnd (hOSt' ~fIJUph's 
lom.':,t in Pl'oil'in il1!' h(,:'i c'ak('s • 
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ONAS 

Onas (C. I. 6221) was develol,cd in,.i\ustl'llIiIl from II, cross between 
F'edel'ation and Tltrl'llgon, the. attcl' a vIIJ'icty related to l!....edel'lltion 
tlu'ollgh one of its parents, Onas was intl'odllcpd uy fhe United States 
1)epul'tment of Agl'iculture, and aftel' j-pst:s were llIade in coopel.'atiyc 
experiments .it WIIS distrihllted in l02a by the California Agl'icultl\l'lIl 
Experiment Station, Dav.is, Fiftel'll composiip s:lIl1ples of Ollas gl'Own 
in the crop yea,I'S 1!)H6-45 wel'c included in tl\(~ presellt' expel'inwnts, 
'.I.'hese composites repl'esent 72 stat'ion-years, 

Onus usually grades soft white 011 the Illltl'ket, bill', when /!rowll undel' 
certain cultlll'lli al\(l soil ('onditions it lllay be hanlel' in textlll'e and 
rnay be plnced in the sllbcluss hard whitc, It av(~J'agcd abOllt the sallie 
in test weight P\~I' buslwl, 'yi\~ld of 110111', protein and earotenoid l'01l

hmt, bill, .high\)I' in ash eollt:{,lIt: of .floII l' tllall FpdcmtiVlI, '.l.'lw IIli II ill/! 
l'haraderistics ,,"cr'e gellt'J'ally satisfadol',Y, TIIP color of till' HO\ll' was 
creamy yellow and silnilar to Fe(]PI'atioll, It blenched satisfactol'ily, 
mnkir1" II white (lOlli', 'l'he purti('IL'-sizl' index was SOl1lewlmt highel' 
than that fol' 1~edeJ'ation. indieatillg a so:flpr flOlll', '1'Il(' (lough-hall 
time was long fol' a, so-ft-t'ype nll'il'l',Y, l'x('Pt'd i ng thnt: of Fedpl'a tioll, 

Ollas Illade /!ood bllt slig1ttl.v POOI'PI' ('aln- tllall)i'('(lt'I'at iOll, nlld tIll' 
cookies wel'c good, Like SC\'('I'al ot Itt'l' nll'ictil's, it made l'omlj:;tent1y 
goofl ('al\\,' alld ('ookies fl'onl Hl'aSOIl to sl'a SOli , 011 1.11(' a,v('I'agl', it, rail ked 
thil'teenthin eak!.' gl'aill alld t(lxtllrp alld eighth ill cooky qnality of I;'; 
white spl'ing-:;ecded val'it,t.il's, HI'(':lCl 1'1'0111 Ollas was POOl', 

Onlls 4:1 (('.1, 1222\)) \\,aH de\'doperl hy baeknossillg al Uw Califol'
lIin, Agl'icllltuJ'a1 Expel'illl(!III' ::-Itatioll, Davis, 'l'ltl'~:(' h.'sts illdll(ll' tlll'\!(' 
('om posit!' Slllllpl('s of Ollas -H gl'o\\,l1 in I'adl of t1)(1 t'l'OI! yl':t I'S J!),12--:l4, 
These tonlpositl's l'epr(~Sl'nt: ] (l, lihl tion ."('n I'S, Ollas, as \\'1'11 :IS FI'(]pl'a
lion, was illellltlp(\ fol' eOlllpal'isOl1. ~ill('c the pl'ineip:l1 fl'H'stionlwl'c 
I'elutes to the qllality eharaetl'I'isties of Onas alld Onas -1,1, this dis('IIS
sion will be Inostlr limih'(1 t'o these twn\'nl'icti('s, 

Both OIlUH and 01las·1I \\'(11'1' ::'iatisfa('/ol'Y ill Illilling ami avel'aged 
about the SUIlW i II yi\~hl 111'floll1', Onas ·11 :lYI'I'agl'(l n bO\lt the Same 
liS OIlIlS in test \\'eight, 1)('1' bllshl'l. pl'olc'in ('Olltl'llt. (':ll'ot'Plloid ('olll('llt', 
part kh~-Riz(' indl~x, and. flo\ll' m,h, Till' gl'patt'Rt di 11\,l't'I\\'\' \)\'t \\'1'1'1\ the 
t-WO varidi\~R was ill t.he ('ake teiii, whel'e OIiIlS 41 was not only bette I' 
than Onus but the lwst of al1lhl' \\'hill' H]lI'ill/!"Hl.'I't1('d \'ill'ieti(~s ill /ZI'nin 
alHl t('xltll'\', Onas;U was slightly PO(lI'I.'I' than either Onas or FNlpl'a
tibll for cooki('s, Both lIIade {ail' bl'l.'ail, \\'hil'h was bl'ltel' Ih:lll ~'xpeded 
in I'elation to the low pl'ot:ein cOlltell1 of the floul', 

P,\CIFIC IlLPESTEl\I 

l'lllcific :B1l1cstt~m (('.1,40(;7) \\'as in! I'odu('('d fronl Australia, \\'h\~l'e 
it WIIS one of. the lcading wheat varieties (JIII'illg the ea1'lier' ),t'al'S of 
whellt production in that COlllltJ'y, It has becn growll in 1:111' \\,l.'sl:CI'II 
Unit.ed St-lltes for more than 90 yeul's, '.l'l'sls wm'e llIade 011 Hi COIII
~osite samples of Pllcifie BIlII,stl'm gl'o\\,11 in the crop ,Yeal's U);1Ci-.J5, 
I'hese compositl)s I'eprescnt 72 station-yetH'S, 
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racific Bluestem usually grades hard white on the maritet. The 
grain from the samples was somewhat softer than that of Federation, 
according to the particle-size index. It milled satisfactorily and pro
duced a soft-textured white flour. The test weight pel' bushel and 
dough-ball time averaged hi~her and the flour yield Iwd ash content of 
flour slightly lower than Federation. The carotenoid content was 
lower ana flour made from it whiter thttn the flour from Federation. 
It averaged 1.2 percent higher thlln Federation in protein content. 
This was the result in part Ilt lenst of It lower acre yield. 

Pacific Bluestem made excellent cakes, which were, 01\ the IWel'age, 
better than those from Federlltion, und consistently mude good cukes 
from season to seas('n. The cooldes wcre good and equal to those from 
Federation. The bread from IJ1wifi0 B1uest.em uveruged 37 ce. lower 
in loaf volume t.hltn }"'edel'llt.ion, even though the flour WIlS 1.0 pet'cent 
higher in protein. Pacific Dluestem had ubout t.he Sllme dough-mixing 
till.e as Federation, but required It smaller quantity of oxidizing agent 
for optimum bread than :Federation. 

PILCRAW 

Pilcraw (C. I.I003()) WIIS discovel'cd by 1\. funnel' lIelll' Napu, Calif. 
It has been grown to I\. limited extellt .ill Ol'egon, Washington, Imd 
California. Six composite samples of Pi lei'll.\\' gl'own ill the crop years 
1936-41, representing 20 station-yeRl'S, were tested. 

The grain of Pilcraw WIIS substantitll1y .like that of li'ederation in 
softness and was generally slltisfactory in milling quality, Flour 
yields were slightly higher than Fedel'lltiol1 ami the flour textul'e soft 
and similar to it. Pilcraw was about the same as Federation in ush 
content, wheat protein, pUI,tide-size index, and dough-b:dl time, 'l'he 
test weight per bushel and the carotenoid con/lm.t. of Pilcl'll.w were 
slightly lower. The flour was slightly whiter, J:»ilemw made slightly 
poorer cakes and poorer cookies than complIl'ably gl'own Fedemtion. 
The bread WitS similul' to that. from Federation of the same protein 
content. Water absorption of the /tour waS low, lind the gl'llin and 
texture of the bread were poor, 

UNION 

Union (C. I, n704) .is the best of muny head selections made in 
1923 from a field of Redchatf cillb. It; was distribnted for commercial 
growing in 19:3{) by the Ellstem Oregon Livestock Branch Experiment 
Station, Union. These tests include f) composite samples of Union 
grown in the crop years 1936-40, represent.ing a7 station-years. 

Union gmdes white club on the lI1arl(I~L It; Il\'el'llged about the sume 
in test weight per bushd, yield, lind ash COli tent· of flour, Itnd ",us 
slightly higher in protein und l'lll'otcnflid content than Feflemtion. 
It hud the highest pul'tjclt~-siz(l ill(1(·x of thl' 17 while spl'ing-seeded 
nrieties. The dough-bull time WIlS much shorter than that of the 
comparably grown Federation. 

Union made excellent cool<ies !lnd cllkes thllt werc better than those 
from Federntion. It consistently made good cookies, being exceeded 
only by Jenkin. It ranked fljllrt.h ill cllke gmin nlld text.ure of the 
15 whIte spring-seeded varieties, but mude much POOI'Cl' bl'ettd than 
Federation of the same prot.ein content. 
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HARD RED SPRING AND SPRING·SEEDED WHITE VARIETIES OF HARD TEXTURE 

'1'hree hard red spring varieties (Ceres, Marquis, and Thatcher) 
and three white spring-seeded varieties of hard texture (White Fed
eration, White Federation 38, and Hard Fedemtion 31) were studied 
and are compared in this group. '1'he results are presented in tables 7 
and 8 and figure 4. These varieties all produce flolll' that is granular 
and not adapted to making cukes, cookies, or othel' pastries. 

TEST WEIGHT 'LOUR YI[l.O FLOUR ASH 
(PERCEPt' OF WKlTE 'EOERATION) (PERC;ENT OF WHITt' n;OF.PI\11DN' (PERC[NT OF W"ITE "DERATION' 

uno.' 100 AeOVE BfLOW 100 A1)OY[ BELOW 100 ABOVE 
20161284048121020 201& 12 8 4 04 812 tORO

9 .OEB'~.'0 • • •• '820'MARQUIS 104.7 
C[RES IOLD CERES 100.6HAADFEO's'mIDI. HARO FED.3' DJIOI'O 

CERES 100.0 
MARQUIS 100.8 THATCH[R 100.3 WHITE f(O ----- ----- 100.(\
WHITE FED. ----- ----- 100.0 MARQUIS 100.0 WHIT[ F[0,38 80.0 
THA1CHER 99.8 WHIT[ ,m,!8 . 100.0 HARD fED.11 97,7
WHITE '[0,38 99,' WHIT[ F£O. - - - -- -~.:j 100,0 9'.'THATCHER 

WHEAT PROTE:" .ATlR ABSORPTION Of" 'LOUR 
(PERCENT OF WHlf'( FEDERATIOIf. (PERCENT OF WHITE F£DE.RATIOfifI (PERCENT Of WHITE fEDERATION I 

O[LOW roo ABOVE- B[LOW 100 ABOVE: BElOW 100 ABOVE 

20 1612840 ... 8121820 5040502010 0 10ID.so40~ 20 16 12 8 4 a 4 8 12. 16 20 

THATCHER [IJI09.5 THATCHER EI]IDe.,IIAROYIS i07.9 C[RES 102.1 CERU 100 0 
CEAn 1 108.9 WHln '£O''"EEJ 101.6

WHITE FED. ----- -.---- 100.0 WHITE no, ----- ----- 100.0 
HARD FED.51 10:1.9 WHITE F£D.38 9',8 THATCHER 9B•• 
WHIT! FED.58 102,1 HARD F[D.31 92.1 HARD fED. 51 984 
WHIT( 'EO. ----- -.---- 100.0 IIARQUIS !l1.3 IIAROUI' ,968 

8AUO~" TEXJUAE SRI"D-LOAf VOLUIIIl 

IELO. 100 ABOVE BELOW 100 "BOVE 
21)1011:8.0.8121620 2OMl1284048121620 

t I.,UIOUIS IOU ....OUIS 99.7 
_HIT[ RD. ---- ---- 100.0 «lIES 97.7 
H 'RO FED.51 MD HAROFID.31 98.7

~;!:'~~~[1J= =r-~r-'-J= 
,_'-t- -!-t.-L-t ' 

FWPItE 4,-'\ <~olll\lariSOIl of $0111(' ({uality <:hal'uf·t:prisfies of hurl! 1'1'\1 SlIl'ing amI 
spt'ing'SPl'(lp(! white varieties of' han\ texhlr(' in IIPl't'('lItnge of White Fedm·a· 
tion growll lIm\m' eompa rallle conditions, 

WHITE FEIlEHATION 

The "'hite Fl.,deration val'iet'y (C.l. 4!)81) was selected from Feder
ation .in Australia, introdllced into the United States b'y the United 
States Department of Agricult:Ul'e, and distributed in 1920 for com
mercial growing. It; waS ('ho>;(,1\ as a, shmdarcl of cOlnpal'ison with 
five other varieties of hard-!:cxtm'cil white wheats (spring-seeded) 
and hard rcd spring wlH!at that have hard, vitreous grnin. Qllality 
chamcteristics discussed here lU'C bas('(l on 12 composite samples, rep
resenting 58 station-yenrs, of 'White Fedl'l'atiol1 grown in the crop 
yea rs 1036-4:2. 
. '1'he flonr of 'Vhite Federation is gml1u1:tr and similar in t.his re
spect to the flour milled fronl the hard red spring whents. It is one 
of the hardest textlll'ed white wheats grown in the westerri region. 
For this reason some millers have fOllnd it extrernely difficult to re
dnce it to flour. The ash content of the flour is simil:l.1' a.lld the protein 
('ont~lIt.low~r th:t!1 th:.lt of the W)oil hard red sl')J'in~ varieties. Gell~r. 
ally ItlS :fauly hIgh 111 t·est. Weight per bushel ami produces It satIs
factory yield of flour. The ('al'oll>noi(l ('olltenl' of the grain is low nnd 
the flollr white in color. 
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TABLE i.-Quality charactcrist-ics of va'rieties of hard red spr£ny and hard-textured white wheat (spring-seeded)' 1:n the Notthwestern States, Cl 

1936-42 
~ 

! j Protein con· Yellow·loaf 'BreadI 
~ 

saOl'l" Ash' tent oP- Cart)- Par. cake Watfir 1 ~ 
Variety and ~'cars C.r. pies '; leld 'rest IFlour con· I I tenold tlcle- Douigh. Cooky absorp"1 I' I 

grown "0.' ana· .ic"r~ weight J yield' tent ~f t:~~f size t~~ Loaf Grain factor tion .• , Loaf Grain ~ Iyzed /lollr Wheat Flour wheat' Index vol. and of 1101lr, yol. and Crumb ClI ume tex· 'I ume tex· color 
------1---1---1---1---1---------i--- ____________~______,___ ture t>.l 

~ 
"CI19.'1&-39, No. I Bll. Lb. I Pel. Pet. Pet. I Pet. P.p:m. Pet. I~\[in. Ce. Score WI T; Pet. I Ce. Score Score t>.lThatcher_............ 1000:1 81 47.1 I t;t.6. 69.0 0.42 12.9 12.1 2.48 13.4 2.14 892 79 4.56 62 658 89 82 
 :=Ceres.............._.. 6900 8 46.9 62.3! 69.2 .4·1 12.5 I 11. 5 2.47 12.0 204 888 78 4.93 63 642 87 81 

Hard }'ederatlon 3L.. 8255 S 46 2 t!2. ~ f 69.5 .43 12.5 I 11. 6 2. 23 I~. 6 I 242 !l69 76 4.46 62 ! f>35 78 79 ~ White Federatlon.__.: 4981 8. 47.6 61..! 68.81 .44 B.8 10.6 2.42 16.4 201 886 711 4.46 63 I 657 83 83 t>.l193&-42,
:Marquis__ . _____.... __ H5S 12! 48.1 I 62.0 I 69.8 .49 12.31 B.4 2.20 J4.4 1 217 927 84 4.92 60 I f049 84 84 ~ White F"de.ration.__ __ 4981 121 48.6 61.51 69.8 .47 11.4, 10.4 2.41 15.91 170 895 81 4.52 62 651 82 81 Ul

1938-42: 
White Ft'deratlon 38.. B906 7 1 49. 81 60.8 I 71. 3 .50 11.3: 10.4 2.37 13.7 t 159 893 81 4.48 62 II 679 88 83
White Federatlon __ __ 4981 7 i 49. 2 61. 2' 71. 3 .51 11. 0 I 10.1 2.48 13.4 i 150 905 86 4.51 61 f032 83 78 ~ 

t '. f 1 ! ~ 
I The grain of each variety used In these studies was grown at several locations each • Moisture·free basis. 

y~r. as shown in footnote 1 of table 5, and thoroughly mixed or t'Omposited by \'arle1.y. , 14.O-percent'Ololsture basis. 
1 See footnote 2, tahle 1. • Carotenoid content expressed as carotene parts per million: naphtba·a\cohol·,:rtraet. 
I Dockage.free. 1 W/T=ratio of width to thickness. ~ 
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TABLE S.-Qualit!/ characteristics of hard Tt,d spring and hard-textured lDhite wheats (spring-seetled), expressed as a percentage of White t:C 
~f'ederalio'l, in the same tests as those shown in table "i, 19.'16-42 t" 
t" 

i . j 
, , l"l 

"'lProtriIll'On~ . Yellow-loaf Dread
"",I" of- Ca,'o- cake iI I I 

Sam- Sla- -' Ash "'aler . tion 'll\ld I ~ I ." (!'OIl- tenoid I'ar- DO~b-
tiel.,· hal Cooky a"surI>-Variety (1~ r. pie. y.:ars Iwr !.',st. F.!~I~r 1"lIt :;011-

Loaf Omin f!>etor tioll Loaf 0 min -oNo. an8- r', r '. B('r' f \H Ight" ~ Id.t or 1A·1I1. ofl)'z'd t' t . t ! i~~~X time of Oour vol. and Crum.bvol- and• selll",. ' I 1I0ur Wheat Flour Whl'Ut -.tex· ume ::i~ cololumc tureI I I------------,--- ------ -------------------------- ~ 
J.Vum· .J,\'um fIlbr.r ber 

White F"demtioll ..__________ 4981 100.0 100.0 100.0 100.0 100,0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100. o------- ------_.Thatcher•________ •___________ I:'IIMJ03 II 37 Y8.Y \19.8 100.3 95.5 109. a 114.2 102.5 81. 7 116.4 100.7 100.0 102. 2 98.4 100.2 107.2 IllI."MarQuls___________________ ._ l"l4158 12 58 99.0 100,8 100.0 104.7 107.9 109.6 91.3 90.6 127.6 103.6 103,7 108.8 96.8 99.7 102. 4 103.Cf'rps. _______ .. _______________ 
6900 8 37 98 . .'; 101.0 100.6 100.0 \05.9 108 . .'; 102.1 73,2 101.5 100.2 98.7 110.5 100.0 97.7 104.8 97. 

Hard Fl~lemtioll 3L_________ 82M II :i7 97 • .1 101.9 101.0 97.7 105.9 109.4 Y2.1 113.4 120.4 Y8.1 96.2 100.0 98.4 96.7 94.0 95. ~ 
White Fedemtion :11.1___ ...___ 11906 7 35 101.2 99,3 100.0 98.0 102.7 103.0 95.6 102. 2 106.0 98.7 94.2 99.3 101.6 107.4 106.0 106.. .,.,o 

>
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MILLING AND BAKING EXPERIMENTS WITH WHEAT 

White Fedet.'ationis high in water nbsOI'ption of flour Ilnd makes 
hread equnl to thnt from :Marquis, It has It medium-long dough
mixing 'time compared with the soft white vnl'ieties grown in the 
western regioll und needs only a small qllantity of oxidizing agent 01' 

yeast food for optimum bl'l'ad, \Vhite Fedel'lltion makes unsntisfac
tOl'Y cake and cookies, 

CEHES 

Ceres (C, I, (WOO) was de\'elopNI at Ihe NoJ'th Dakoht Agl:icultural 
Experiment: Station :from a, tTOSS bel:\\'(,(·n :Marqllis alld Kota made in 
1918, It was distribnh·<l 1'01' cl,mlllc'reial pl'oilll('tioll in North Dakota 
ill H)2G, ,t<~ight ('olllpo::;itt' sarnples. l'c'pl'('selltillg:37 station-years from 
1!J3(; to 1!J3!), weI'(' t('sl('(\ in t:he:-;e expl'ri me'lIls, Ceres a "e!'aged slightly 
lowcr in parti('le-sizl' indf.'x, slil1htly higlwl' in flollr yicld and test 
'n~ight:. O,T 1)('1'('('111 higher ill protein, alld about the· saIne as \Vhit.e 
:Federat:ioll in eal'oh'lIoid. ('Olli('IlL (\ollgh~ball tillie, and flour ash, The 
(Jour was hard. alld gl'allular, The milling eham('ieristies of Ceres 
\\'el'c gcne'l'ally sati:-;fadoI'Y. althollgh the grain appelll'l·d to be, some
",.hnt IltIrdl'I' I hall that. of "~Ililt.· Fedl'l':dion, It rflnkpd among the 
1m 1'(\est tl'Xt III'1~d whpats gl'o\\'n in till' \\'e:-;I:(,1'1l )'j'gioll, as measllred by 
th(, pa I't i('l('-:,iz(' i1I111'X, (\'re:; made as good \)I'('ad as l'omrHII'ubly 
gl'OWII samples of th(' OtlH'1' 1'('(1 spring \';lI'it'ti('s ('x('ept '.rhntchcr, The 
.loaf "0111111(,. hO\\,("'l'I" was not" ('qll:,1 to slImp.le:; of Cl'I'es of similar 
pl'otein ('onII'11I: gl'OWII ill )lol1t:alla . 

Ceres nn'l'ilL!'ed. ahollt til(' sarllp fl:-; "'hitl' }'('('\('ration in wah!I' ub
SOl.'p( ;on of f1o~ll'. gl'a i n alld i('xl 111'(' of ('1'11111 h, fllldloa f "01 II IIH! of b,'ead, 
It hnd a, ;;lighi l,r IOllgc'1' dougll-Illixing tinll' thnllWhitp Fetlenlion 
and l1ladl' pOll I' ('ake),' and ('ooki(':-;, 

II \IW n:Il~:H \'I'IO~ :: I. 

Hanllfp!Il'l'ational (',l,.'i~,i,-,) wastllPhi'st (If IIlailr head select.ions 
Illadt' i'I'UIII il fif,ltI () I' H;lI'(l Fpdpl'a t i011 at. till' She'l'llw n' 13l':ln('h Expl~l'i
IIlPllt SlatiOll, MOI'I), On'g" III l!l~ I, Itwas diRt:l'il.uli(·" fol' gl'owing in 
!'Hsi('1'1I On'goll ill 1!l~K TIlI':'l' Il':,js indll<\p H (,{II11posite samples rep
I'PSl'llt illg:n statioll-Yl'i11':-; 1'1'0111 I!J;IH to W:}!I, 

Hal'dF\'dl'I'atioll :\1 il\'l'I'i1I-!:l'd slightly high!'1' ill Il'st weight. pel' 
bllshel, (10111' yi(·ld. illid parti<:ll'-siz(' illl/c'x; slighllylongel' ill dough
ba ni inH'; al\(1 11 i!thel' ill PI'ot(·i.ll fila n did '''h itt' FN'\('I'al ion, The flollr 
waS hard and gl':\l1ll Iii I' and ::;imilal' to thai IIlilled :frolll th(' hard red 
sprilll1 ,'al'iC'ti(,;-"H was :t1f'O wilitp ill ('10101' alld IIINlillll1 low ill ash, 
It l'allk('(1 fil'sl of till' ;-;ix "i1l'ipj it'S ill 1I.,:;t ,\'(·ight IWI' bllslll'l alld ItOIl!' 

yield, 
Hal'd }'\'(\l'l'atioli ;11, althollgh l.() p('l'ten( highl'l' ill proteill, mude 

1)I'ca{\ that'. was :;olll!'what illfpl'iol' to that fro II I "'hite Federation, It 
WaS .\ow('t'i II wa I 1'1' a bsoI' l'tiOil , loa.!' "oi II lilt,', gra ina nd text.u I'e, und 
('I'mnb tol(n' t hall 'Vh if(' F('(\('l'a t iOll, It had ahollt: t he same dough
mixillg lillie a.nd IH·f·(lc'd abouf. fliP sallie qllallt ity of ox.idizing agent. IlS 

'Vhite Fe(\('J'atioll for Ol'till1ll11l 1lI'l.'ad 1'(,SllitS, It IHade POOl' ('ake Ilnd 
cookies. 
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MARQUIS 

l'hrquis (C. I. 4.158) Was selected from lL C1'OHS between 11I\1'd red 
Calcutta und Red Fife made at the Central Experimental Farm, 
Ottawn, Canada: priol' to 190:). It WIIS introduced into the spring 
wheat area of the United States in HH2. These studies include 12 
tOlllposite slImplc,,> l'epl'(,:lt'nting 5H ::;Ultion-years grown .frOI\! 1!)3(; 
to HH:!. 

Themillillg tharacll'I'istics of )lan[l.lis WCI'(' good, It averaged 
about the :lame as 'Vhite .Fedel'ntil.lnin test weight pel' bushel, flour 
yield, cllrotenoid content, particle-size index, and ash content of flOUl'; 
somewhat: longer in dongh-hall time; and 1.0 percent higher in flour 
protei n, The particle-size i ndox i nd i('ated that the Hou r was gl'llIlU
1ar and similar ill this respect 1:0 the flour from White Federation. 
:Marquis made bread silnilar to most other hard red spring yari 
ctics of like protein gr()wnin the Paeific NOI·thwest:. The bread
baking qualities were not equnl to ~[a.l'qnis of similar protein content 
grown in :Montana. The bl'endhomMarCjuis WflS slIbstantiall'y like 
that from t:1le ('ompal'abl,\' grown 'White FNleratiol1. It uveraged 
:;Iightly .lower in waiel.' absorption of: flour and had a slightly shorter' 
dough-rnixing time th:ln 'White FNlCI':ltion, Mill'quis recl'lircd abollt 
th(~ SlIlIle quantity 01' oxidizing :lg('I1t: as White Federation 1'01: the 
tli',;t I.> l'e:l<1 , I.t \"as not :'illitcd fl\1' milk-in!.! ea)(<.', eookies. 01' other 
)Hlstries. ,. 

'I'IIATCII EH 

Thaiehel' (C. 1. 1000:3) I\"a:o seletted from n, ('1'05:; of tl\"O unnamed 
!->elettions, Ol\(' from :\, ('rosS be!\\'l'en ~ral'qllis and Iumillo nnd 1:11(> 
other from a.('I'OSS b('(\\'('(l11 )[al'quis alldKal1l'('(l. It WilS (I('\'I:loped ill 
(,ool)(,l'ali\'(~ experilllent's at the Minnesota. Agl'iclI1!tlral Experiment 
':-;tation find was distributed for ('0111 II 1(,I'('i a I ]ll'odlldinll in H):1·l, 
Eight cOlllposite' samplrs. l'l'IJI'esPllling :>,7 station-years from 10:3(; to 
W;l!). wPl'e in('llI(i('d in this studr, 

TI;ni{'h(ll' aYel'flgt'(i about: the'same in tC'st weighL »t'r bushel, HOllr 
\'it'ld. ('al'ott'noi(l ('ontellt:. and flolll' fish. as "White ];'e(lel'ation, The 
~rnill had yel'y good rnili'ing ('Iwr:lctpristies, II had t\. sligltt:lylow(,!' 
pnrtitlc'-siz(' in(i('x. and till' flolIl' \\'as hard and gl'anulal', The grain 
was I.! pel'('l'lItlligh('I' ill proh'ill content than 'Vhite Fedl'l'fI.t ion, 
'fhntchel' IIlade good bread but not pqual to thal' fl'om Thatcher' of 
:-;imila.l· )lI'otein COllt!!Il! grown ill~IOl1tann, The 1}I'(.'ad :lTuaged 
beU('1' ill u"I'llin find /l'xt UI'P butwfls about: the same in lord' \'olulII(, lind 
('I'uillb (:0'1 ()I' as thaI; fl'(lill 'Vllite Ft:deration. 'rile dough ch:ll'atter
istics of the 'J'ha(ellcr flollr ({'IHled 1'0 be "bueky" lInd .not so soft .and 
pliable it:; the dough fl.'(Jl,1 )larC(lIis. It requil'Nl II Illediulll-Iong 
dough-nlixi ng tim(' it 11<1 :t 1a I'gel' qlla nH t:v of oxid izi ng agc'lIt Lhall 
m:l.IlY of. her \'arietip:; growlI .i n the Paci lie NOl't h W('st, (':ll\£·s and 
('ookiPH :frorn ThaJ('h('I' were not satisfactol'Y, 

\\,11 1"1'1'; FlmEH I'!'IOS ::H 

"rhit(~ "I!\·(Ieralion ;~H (C.ll1\HJIi) was (lpveloped by backc'I'ossillg 
ill ('oopcl'ati\'e ilwe.Htigutions at: the ('alifornia..Agrielllt II I'llI Exppl.'l
lIll'nt ::ii':ltiol1, Da\'is. Seven tompositc samples, I'ppresenting 35 
~blt:ion-yeill's grown from 1.0;38 to l!H2, \\'('rC cOlllparcd with samples 
of '''hite ~"'ed(lrati()n. 
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• 

• 
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\Vhite Federution 38 had good milling chamctel~istics and averaged 
about the sallie as \Vhite Federation ill test weight pel' bushel, flour 
yield, .!urotenoid cont.ellt, particle-size illdex, flour ash, lind water 
absorption of f10llr but was slightly higher' in protein cOlltent. It Wl1S 

milch like the comparably grown White Federation in quality, \Vhite 
Federation a8 made belt,'r bread than "Thite :Federatlon, It was not 
only highet' in louJ volullle than "'hite Fe(\N'ation but a\"eragNI some
what ill,tterin grain and texture and cl'tnnb ('0101' of loaf. Cak('s and 
('ooki.(,8 fl'om \Vhitt:' Fedf'l'lltion ;3R w('re POOl', 

SUMMAHY 

Chemical, milling, und baking data L'ellltillg to the qualify charac
teristics of wint.er and spring wheats were repol-ted :for 4+ varieties 
and strains grown at experiment stations in the westel.'n United States, 
AlI wini:('l' wheats were gl'own wit.houi irrigation, but part of t1v.! 
sl)ring wheat tests were irrigated, The impol'tant comrnerciul and 
t l~,more promising new vaTieties lind strains were included, The 
gram was growll dllrin~ one 01' mor'e 01: i1w crop years ·.horn 1036 to 
H),lt), with a number' of th~' varieiies or l-}iTains g-rown in :111.10 'years, 

:Ench nil'iety 01.' strain \l'a:-; ('ornpare(l with n ,;ar'iely of known quality 
chal'aetel'jsiics ~rO\l'n und('1.' comp:u'able conditions, 'rhe "lIrieties 
used as siarHiards \l'el'e alllong the more important commercial wheals 
IH'oc\ucNl in t.he fire:), III these !.'xpel'i 111(' Ilts only the samples of varie
ties and stf'ains gl'o\\'n under compal':lble conditions were compare!!: 
wher(·as "ariet)' samples 1'('('ei"ec1 hy the t:'nde are o:ften grown in 
differcnt: areas, Some ,'nriN1N;like Baar! and TlIrke" it.re neal'lv 
alwa.ysgro\l'n in thedricr:lrcas tlessthan l::linche.sofraJ'nfall), while 
varieties stich as HYlllaf', Eli!in, and Federation arc lIsualh' i!/'ownin 
the more hum id an';;8 of the j'ni:t:'rJ1l0untai n reuion, • , 

A corn pa rison of the 1:) soft-textured wi i{t('r YHI'ieti('s alld stmi ns 
shOWN] that Triplet: find Oded excelled tIl(' otlH'r wheats in test weight, 
pCI' bushc'l. With the cx('('ption of Athena, all the soft-textured win
ter' yurieties ('xceeded Golden (",.in nda I'd jnduded wi tit th is !!!'ou p 01' 
whent:;)in t('st w('i~ht 1)('1' bll;>hel,. Elgin: Hymn!', and .Jenkin ap
peared to b(' b(,:-lt in yi('l( of flollr. while Hex and Triplet were lowcst. 

The high-yielding YHI'Jetie;o;, EI!!in and Breron, averaged. com;ist
ently iowerin pl'oU'in thrill (iol(kn, Ht'x and 0"1'('(1 appearl'd to have 
somewhnt strol1gCl' glll(PIl properties titan many of th(' other: soft
tcxtured win(el.'nlrit:'tit:'s at ;o;irnilar protein IHels, .Jl'nklll materially 
exc('e<lec1 all thp\':lriet if'S j n ea r:otenoiiL ('onteni:. .followed bv II \'Inn r, 
A.lbit, Rex, [Incl Hybrid 1:!8. The lutter JOUI.: "Varieties ,,:erc ';Ibout 
eqllal in pigm(,Ilt.a.tlol1, Cloldeoin and Hequfl wcre lowest ill carob"
noidcontent and pr'odllccdrehtih'ely white flOllr', All nlr.ieties appeal' 
1.0 bh:ach to what is !!('nel'lllly regal'ded as H satisfactory I(,H'I, regal'd
less of the ori~d Ita 1 (';1 rotenoid content. . 

'I'hel'e werc rna I.'ked eli tf('reJlces among the soft-textured winter 
varieties ill pal'tide-size indpx "nlues, SlI!!!!(,;;ting that some pl'oducer1 
soft, flllffy flour' and olh('r';, mort:' !!ram,lar flour, Uc'x WaS ,'pry soft in 
kernel text\ll'p, Ii: was high(·st ill particle-size ind(,x alld produced 

• 
soft and flllffy nour:, Its millin~properti(';; w('re poor,largdy because. 
of the so:ft "cottony" nahlre of ihe flour, whi('h bolted wit h difficulty, 
Brevon averaged low in particle-sizc ind('x and produced II more 
granular-type flour, Hymar \'aried in texture from soft~ chalky 
kernels to hard, ...itreous .kernels, In some years the flour was rather 
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gra!lIl!III', mukin~ it lef;~ rlesit'l~blt. fo~' past I'Y \)III'J)(~:;(':;' )fosi of the 
VllrletJes IIIllI :;t I'a IllS l'xeet,(\('d (, oldelll 1I dOllgh- )a 11 t Illit', _\:;11 ('onl:('nl 
of the flollt' was highl's! 1'01' llylJl'id 1:2;-;, Tho:i(' "al'ipti(,:.:; alld :;it'ains 
t1l1lt were )OWNi! il'" flollt' a:ih ~n~I'(' .\lbit. 1kqlla, Od('d, and. 'rl·iph,!. •The soft-ltlXIUI'Nl wi 111 t'l' '"lll'i(,ti('s prmlm'p{1 :ia t h.; filet 01'." eit Iw, a It hOIl,:.ril 
they nll·jell frolnfail' t'o n't'.\' !!ootl in (("filii.\', Oold('oill. _\llIel1a, 
Triplet-. and Rf'qlla a"l'l'a!!e<llw:it, lind BI'(,"OII Wi'" lowp:;{ of till' !!I'OIiP 
ill cake quality, 

The whitl.' (:llIb \':tl'iptip;l !!PIH'l'lIlh' iliadI' hl'ltl'l' ('(lokiI';'; thn11 lIlI" of 
the. wlwllts h':;il'd fl'OIll t IH' ~\'l':;tpl'l1 '1'('!!iOIl, ,h'llki II l'OIl:;i:;ll'llf I" 1l'lad" 
the.lwsl cooki('s, aud it was 1IIlifoni)I,' !!ood ill Ill(' dil1:Pl'Pllt \'1':\I':i 
tesl.l~d, The othel' "a I'it'i ii,s. incilldill,!! (ioidf'll. tllnl 1l1:1dl' !!oO{I c()(:kit's 
were H"brid 1:?8, ,\ Ihi t. EIl.!'i II, Ill'lIlill', (;oldeoi 11, lind Hpq \1:1. BI'P"OI1 
and Atrl('11:I 1Il1l(\!' t'ook],':; lllHt \r~'n' POOl' lind or qllP:;tiollllldl' qllalir.\', 
XOlle.ofthe 1I'11('al;; pl'odll<'('d (loti I' thilt IIladl';';;ltisfllC'iOI',,'I.ll'pad, HI'x 
and Orfl'ci, IIP"C'l'tlli'h'ss. :-;J 10 II'pd 1.'('lllill'kabl," good IH'\'nd-l11nking pl'Op
l'!'ti('s, cOllsi(\t·rjllg thi'lolI' PI'O(t'lll ('OIIIl'lIi of (IH' snlllpll'!" (I';';(('(\. 

M'osi: of thel!l hal'(J I'(·d ",inll'I' \':tl'iptip;.; lil'PI':Il.!'pd lti!!hl'I' ill (PS( 

wei!!ht pr'!' bllslH'1 than TlIl'kl'," {C, 1. I,I,!:!} , "'hiel'l \l'IIS t'11(' linl'd 1'('(1 
willtl'r standard of' 1'()ll\pal'isoll, 'I'll(' two "III'jpli('s, Caclle flild "'11
sat'ch, i1I'PI':I!!f'd ;.;Ii~,dltly hi~!'lH'I' in (('sf \,'pi,!!ht IIHlIl Turkl','" TII\'k(,," 
waS Olltshlnd.ill!!' ill yit'ld of flOIIl', .\11 bill IWo of' 11It' \'nl'iC'lip:; I'X
cl'l'{ll'(l '1'11 I'kl',", (thp' stnndal'dl ill ",1tl'lIt [ll'o[!'ill I'WIII'IlL"'n;,;alC'l1 
lind Ridil lI'(On' Iwo of 11\l' Iwlt('I' \':il'i\,(jpc; ill ('OIIlP:II'isOIl wi.th '!'1I1'ke,';, 
Some of thl' l'al'il'ljp!, with hi,!!lH'1' PI'O(\'ill, l\Ow('\'('I', lI'i'I'(, 101\' ill i1('I'(' 
.rIPld, '1'1]('1'(' \l'as ;.;nnH' ":II'jlllioll ill Clll'O\l'lloiti ('OIlI\,lIi nlnoll!! (he 
,'al'i('ii(';;, bllt ill(' diffl'I'PIH'('" 11'('1'(' 1101 H) !,!T!':l( II...; f01111!1 iii SOIl\(' oj' tlH' 
nth..,I,' class('s of wheat::-: t(,,,[pd, ){plid.:\lld ('hidknll 11'('1'(' highi·:;\. 
Chi('fkllil :lIld 'l'lIrkl·,',,('lp(,lio\1 ("I. II~J;I!lllll'('I'}I!.!:('d lillii'll I1kll('I' in •flOlll' ash I hiln ill(' ;;\iIlHltll'd TIII'kt','. Cac'lll' llllll Oro \"1'1'(' :I ]o..;() SOIlH'

whal high!'I', XOIlf' of tIll' 11111'(1 ;'('11 lI'illil'l'\\'\I!'ut...; Illn(1i> Hl'('('plnbk 
('u Iw ()l' ('ookies. 

TlIl'k~'y (C, 1. !lITj) Illilll\, l'Xl·pp!.iol1:1lly ,l.!'omllJl'('Hll. ,.'ol1"idi.'I'ill!! (lH' 
pl"Ot('in ('(mil'nl, C'hi(,fk.tllll:nd(' \'PI',I' IHHlI'lll'\·;t11. nltltoLlgh it l'al1k"d 
hi!!h an1()ll!! ihl'hl'pall \'III'jl'til';; ill ]ll'oil'ill i1lld lI'a[l'I' alHlrpti(11l of 
(10111': Ca('hl' alld ""n::-:ntl'h \1'1'1'1' abo ldgh, tlllt! Tlil'ln·y (C, 'I. ll;;;)!l) 
n·l')' low.in lI'at('1' 1I11:;orpt iOll, ''''11:;111(,11 \\'a;-: {'qllal !o Tlll'ln'y ill hl'('ad 
qllality, hili ClIth(' 11':1:-' ;;0111('11'11:111011'('1' ill loaf \'Ollllll(', (,ld(,t'k:11l 
1!('IH,'rall," I'('quil'('d II 1'('l:!tin'lyl:II'g-l' ql\lIllli{.I' of ()xidii'.illg" n,!!I'lli 1'01' 
tht' b('"I' 1)I'('ad, 'It \\':\;-: "hol'l ill dOll!!h-lllisilll.!· tilll(' ullll ('X('i'('llill!:!h' 
R('llsi! in' to ()\'('I'ndsjll~,'Ya::-:ill<'h IllId (':\['11;, 1'('lptil'('(1 onl,\' a ;,;nln il 
qlllillfity of ()xi<1ii'.ill,!! fig-Pili nil!!. JllId a\J()lIt t\tp ;,;nll](' 1I!lIl,!!h-mixiJl,!! 
I inil' HS stu IIda I'd TIII'h\', 

A ('Olilpal'isOIl of ilIP'''', ",hilp ;;jll'in!!-"Pl'rkd \':ll'ipti(';; ;;ho\\'('(1 thai 
Hand ;~R and B:lnd ('ol\:-idl'l,:tiJII' ('X('l'l'(I('dFl'dpl'nfion (slHlldal'd of 
('omparl;;()l) fol' fhi;;!!l'olll' of wh(':li;;) ill 11';;1 \\'('i!!ht 1ll'1' hllC'Itl'I. 11'll'ill 
Dickloll' was lOWI';;! ill {('st \\"(·i!!ltt. )I();-;I or IIIP "lIl'i('lil''; 11I\(1 :-t I'll ins 
:\I'('ral!ed ahollt tlw ;-;:1111(' ()I' lriwl'" in yipld pI' 110111' t!lan Fp(lpr:dion, 
1da('(\. Baari :~K, tI nd B:I:tl't III'Prflg('d ~,n, :2,1, II nd \.0 1)('I'('<'nl, 1'(>1'1)('('
tiTel)', higlH'1' ill protpill (,(Hllpni. thall :Ji\'!IPI'n!iOlI. ,Jenkin Wa:: IIl1i. 
:fOl'lI1ly hip:IH'1' ill Cllroti'llOid (,OII('l1i ill nil t('sls :till! (',m:;id(:'l'Ilhly \'x
('{'('dp(\ ]!'NI~'r:tfi()n, ,\ 1llllllhpl' of' \';\I'if>fips iIlHl 11'('1'1' 1'('lalin'I,'loll' 
in clIl'oi('lloid (,Oil/Pili in ('Oll'1J;ll'i;;on with Ft',dl'l':ttion II'PI'(' :BaaJ'f', 
I.emhi. Baart ;)~. and Trwin Dicklo\\'. '1'111' ('010J' Ill' tlw /lollr from • 



35 MILLING AND BAKING EXPERIMENTS WITH WHEAT 

~hese variet!es was generally whiter than thut from t.he VllI'ieties higher 
In carotenoid content. 

The particle-size index ,"ulues ,'al'ied o"el' a wide /'ange, depending 
on whether they were soft- or semihlll'd-textul'ed ,'al'iet.ies, Federa
tion ranked intel'medillte in (lllrticie-size index among the \'Ill'ieties 
compared, Union, Pllcific Bluestem, Marfed, Onas: and On as ctl were 
relath'ely higher in par-f.icle-size index \'aille than Fedt!I'ation, The 
flourfl'om these vllrleties appeal'ed 1.0 be sOlllewhat soft.'!' than t.hat 
from Federation, Some slIlIlples of~larf.'d hlld. n~I'y high pal,tide
size index Ylllues Ilnd were of qllestionnhle milling quality, showing a. 
tendency to produce n slow-bolting ftOlil', while othi' I.' lot" WI'l'e satis
fllctOry, A number of t.he variet. ies that gr-Jlt'I'lllly /!rlll'l(· as hurd white 
on the mar!tet hlld low particle-size indt:·x "ahws, Fpdawa, Onas, and 
Onas 41 hlld the .longest dough-bnll tinH', and tht' whiil' dub whents, 
Jenkin and Union, the shortest. In ash ('ont'('nt of .flour, Ollas 41 and 
Onlls a,:eraged matel'il,llly higher, than ~'l·dt'l'lItion, l<1a('(1 IInraged 
lowest III flour ash III comparison with the ('ompal'nhly grown 

• 

Federation, . 
Most of the soft-textured whit(· nll'idit's mild., satisfadol'Y ('ilkI.', 

with some being slightly better and a numb"" equal 1001' only Blightly 
poorer than Federation in qUlllity,~ral'f('d and. FNlawa made ques.
t.iolluble or poor cakes, OnllS ,r!. Pacific Blu('Rt('Ill, and Baart :38 wel'e 
best, exceedin~ Fedel'lltion in (';,k(' ((uality. 'Many of t1w \'al'id.il's 
mllde cookies that were eqllal to 01' somewhat: b('iit:!r than the cookies 
from Federation, .Jenkin waS outsiHIHlingin cooky qllality, an~I'II/!
ing better than any other \'ari('i.'" grown in Ih(' w(,Ri('rn region, r-nioil. 
Irwin Dicklow, and Mal'f('d han.' id~() I'ankf.d among rh(' b('i.tel' varie
ties .for cooky PUI'P08.'8, Baalt. Baar! :3)0\, an!! Pil('rllw mad(' un:;at.is
factory cookies, 

A I;umber of the \'lIr.i('O(':-; I'x('('f·d!'dFt'<i(·ra!ioll in br!,;HI-making 
quality, Among the best in IWlf mlull\(,. ('olllpal'('d "'itll th(' C'ompara.
bly grown Ft.'deration, wel'(' On;'IS +1.F('da.wII. Idll('(I, Haart, and 
Federation 41. l"nion and .J!'llkill (I\'('r(l!!('d low('stin lonf volume in 
compnrison with Fed(,I'a tion, TIlt' '-n I:i('(i('s ~'hn ( II ,'prag('c\ hf'st in loaf 
voillme of hrend gi:IH'I'ally W('I'(' h(·::( 1n gl'flll1 and (extul'(' of cl'lunb, 
Fedllwa, IdaI'd. BlIlll't. and Lt.-mhi 1l1(I(]p brp:ld that was beitprin grain 
and texture thnn the bl'pad fl'om F('dpl'ation. Th!'r!' w!'r(' no :dgnifi
cant differences amon!! th(' difft'I't'nt nll'ip(it's in wnt('!.' absorption of 
flollr, All wel'i.' I()w corn pa rt'd with {he hard 1'('(1 :;pI'ing nU'ieti('.s, 

A comparison of th.: qUlllity ('I1:1I'lI('I('I'j:;:ti('" of thp (hl'('(' hard I'('\l 
spring and th.re.(' whitt' "arit'ti('s \\'itll hUl'ti-i,:x(lIrt'(J ,l!l'ilin shows thai 
all of'the vlll'ietiPF \\'t'I'(' (!f I!ood iI.'H\\'('il!hr and \\"('1'1.' similal' in caro
tenoid content and flour riel<l, SOllle lot::: of Hard Fpderlltion :31. 
pllrticularl~y those hi,:rhf's{ in p:u,ti(,!t'-sI7.(' iH(Jpx, boli('d "10\1' in milling 
and were less desirablp in this rpsp('ct than othl.'I' lots of thi::: "Ill'iety, 
All \'arieti('s exceeded tht;' comparahly I!I'O\\'n \Vhite F(·d\'l'lIli()Il in 
wheat protl;'in, Thlltchl'r, C"'tl'S, and ~Ial'quis. which a"l'I'III!NI 1.0 to 
1.5 percent higher in pl'O!.!'in, mad!:' ,!!ood bl'('ad~ beit('r in I!l'ain and 
texture but. abollt the ;':lImp in loaf \-olunH' as ihnt from ,rhite
Federation, 

• 
The hard .red spl'illl! nlriptit'R produ('!'d in tht' l>aC'ific Xorthwest 

apparenth' do noi: mak(' br(,lId .l'qu;d to thnl' from ,l!l'ain of th(' same 
protein content produced in )[ontllll<1, 
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