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IN·rRODUC'rION 

The purpoa·e of this investigation is to determine 

the possibilities o.f producing :malting quality barley 

under Oklaho:::.c'la condi tlons •. Little or no attention had 

been given to the production of' br;.u·•ley for malting pur

poses L"l the Southwest until work was begun at Texas 

Technological College, Lubbock, Texas in 1937. (31} These 

invcstie;ations have proved that barley produced unde.r 

irrigation is su:ltable for malting. providing the right 

varieties aro used nnd i!•riga.tion. water :ls applied at 

the proper time. Resu.1 ts from the Texas Pan.handle have 

prom.pted similar tests i:n Oklahoma. under ordinar; f s.rm

ine conditions. 

The product.ion of' bt.11"loy for ::..11alt in the United 

States is confi:n.ed to the states of' the Upper tJissis-

sippi Valley and f'ar 'J!Iestorn States. Browers of the South

west must of neceP.s5.t-y ship their malt from one of these 

two sources. Vath malting plants in the states of Okla ... 

hor:ia snd Texas, fo.rm.ers would be paid higher prices for 

the production of' barley suitable for malting purposes, 

1.f .suitable barley earl. bo grown h~re. 

]:1ost of the bn:r•ley pr•oduced in "tl1e state of Okla

homa is planted in the fall of the year, nnd yields from. 

fall sown varieties are consistently hieh0r than from 

spring sovm vn.riotics. For this reason several high 

yieldinr; winter varieties were included in the invest

igation to determine their value formal.ting, along with 
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some of the im.portant spring varieties. Only spring 

vs.:rietles_ are used for :malting in the 'Morthern States. 

In.eluded in the investigation were barley varieties 

grown at three dif'f erent locations in Okl.ahoma in order 

to have a survey in different areas of the state. Eight 

high yieiding winter varieties grown in the crop year 

· 1939-1940 ',\t Stillwater, Okla..11.oma, were included along 

with ten fall sown ,n1riet!e-s for the crop year 1940-

1941. Spring sown varieties tested included· only "those 

seeded in the spring of.1941 at Stillwater. F'tll sown 

varieties from Idabel in J'le Gurtain county and Grove 1n 

delawarc county were ma.de a part of tho investigation. 

these loeatiorJB give a iai1 .. sample of the humid Ea.stern 

part of Oklahona. 



HIS1I10RY 

Mal tsters and. brewers have shovm marked pre ju.dices 

during the past f'orty yea.rs over tho type, size and 

color oi' barley suitable for malting purposes. rrb.e 

Wy<lmine; Experirnent Station exhibited. some barley sru:n

ples in 1907 at tb.e Louisiana Purchase Exposition at St 

Louis, :Missouri. Those barl.eys were of such quality that 

a representative of a Liverpool, England firm. oi'f'ered to 

pay a. premium of fifty cents or more por busl10l fo1."' the 

quality of brewlne barley shown in the exr..ibit tha.."l for 

barle:r from anywhere el.se in the world. Mowell ( 32) 

states, "The high altitude, short season, absence of' 

rain while in the sl:.ock and prevalence o:f sunshiny days 

in the growing aoaso:n al"'e just the conditions that make 

f'or tb.e quality required". All sa~ples exhibited were 

two rowed types. In 1914 Moor and Stone (30) wrote,· 

"From reports recc1vG-::1 from the leading maltsters ru:1d brew

ers or the United States, no less than ninety-five per

cent of' those reporting pref'orred the six-rowed, bearded 

barley". 

The Coast type of barley introduced by Spa:n1sh 

settle1 .. s . 'to California has played some p&.rt i:n. formu

lating brevdng practices on the Pacific Coast and 1n 

the Br:i;tish Isles. The L""ltroduction .end development. 

of Manchuria and Oderbrucker types oi' barley in the 

North Central United Stat.es assumed a major ini'luenee 
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1n the developm.ent and technique of' the brewing industry 

of' the United States during th@ peI•iod frou 1900 ·to 1914. 

Malt;s'ters and brew masters in the United States~ 

Canada and Europe diffe1"' ;;roa'tly as to what constitutes 

a satisfac·tory malting barley. Each cou:ntry differs as 

to the proper color require-ment, kernel weight and protein 

content., All seem to agree that maltlng ba.rlc:1 should 

have a high percentage of mellow or :m.ealy kernels. 

Each of the above f'actors virill be discussed fr01:1 the ' 

viewpoint o-f dii'fe1 .. ont t..n1thorities a..11d demands of 

different countries. 

In the Upper rll.ss1asippi Valle-y the- color of the 

barley is often cons:tder•ed as an index of steeliness. 

The United States maltstors demand a 'White kerneled 

variety with not more than :five percent of' black or Trebi 

t-ype barley (Trebi has a. blue color). On th0 other hand.,. 

Co.nndia.n brewers are fully se.tisfied with O .. A.C. 21, 

a blue variety, which is used aa a:n. index for· comparing 

all other varieties. Harlan and Martini (18) state, 

urt persists despite the fuct that the only Am
erican bar>ley that ts bo1.lght at a premium on the 
'Rng11sh market is thH blue barlo·;r of' the Pacif'i.c 
Coast.. Indeed., when Atlas was introduced rrieny 
English buyers complained that it 'Was not blue 
enough. Tb-.e breeder, then.,, :is confronted with. 
local market prejudices .. An i.nf1nites1mal amount 
of n harmless pigment is a layer of tissue tha.t 
is not modifiod in brewing mny add one more factor 
that he must consider in breed.inc tnnlt:tng barley. 
We have 1nany varieties of' both blu.o E-tnd v,rhi·te bar
ley, and 1f it has to be done., we can :meat th0 mar .. 
ket requ1rementn. 
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Protein content~- barley is partly varietal rm.d 

partly regional.- In r~gions where malting quality 

barley 1s produced e~il]la'tic and soil conditions play 
. I , 

an important role orijthe amount of' protein present in 

the barley kernel. fThe outstanding 1--aetor of qua.11 ty 
I 

18 the percent.t--.l.to ojr' nitrogen in the grain.. In general, 
f 

the quality falls ~{f ~1th increasing nitrogen content. 1 

Values in excess ff'\ 1.5 to 1.6 percent arf; unde.sirablen;. 

According to ora/nt, \,(16) nA high nitrogen content gives 
a low malt (iixtract and causes fermentation trouble 
:tn the brewf:n.,y. · Barley kernels that appear hard 
and steely/when split transversely are almost sure 
to be high, in nitrogen. Nitrogen content see,ns to 
be associn/ted, fir.st with soll on which the barley 
is gx•o_wn;_lseeond, climatic conditions during growth; 
third, type of barley. Tb.e low nitrogen requirements 
for rnalt!ng barley eliminates the e;reat ·bulk of the 
barle"ir otf'e:rre<l. to the European importer interested 

,) I - u 
in malti.wig barley. _ 

The barleys uiied in 'this cou..ntry are of decidedly 
I 

different type~i f1 .. 0111 those used abroad. Eu.ropeR.1"'1 coun-

tries in the m~in like-a very low prote.in barley o:f. the 

two-rowed or p1-tjr,Jp ~ix-rowed types. Our brewers and 
I 
1-

maltsters like 1ralt f'ro111 fl barle:.'f :r•u;nning approximately 
I 

twelvepercent ptotein v1ith a rel.ative-l·:r small plur,tp 

kernel._ Engl1~}1 and German m~ltstei"s ru1.d brewers do not 

like the ·prote/n content to be above ten percent. Dupont 
I 

(1.2) swrrmariz~s tho .. &nerican viewpoint in the following 

statement ma.de at The Bar1ey Improvement ConJ'cr•ence he1d I ,, . . 

1 Summ:;J· cf. Rep~;t of Rothsmsted (England} Conference 
on !ialting Bf1-rley .. p45, March 1928. 

/ ,. 
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in 1933:, "vi-se, in the United States,, can make use of the 
high protein barley 11 because in our method of prod
uction of· beer, we can eliminate during the mashing 
these undesirable albuminoids and also have .frequently 
been using malt adjuncts which do not furnish us with 
any protein .. We, therefore, produce a smaller total 
a.mount of protein by the added percentage of protein 
less adjuncts." 

'l'he smaller kerneled varieties of' barley, so much desired 

by maltsters 1n the, United States, with high protein con

tent give a higher dis.static power per gra11 than lare;er 

kerneled varieties.· 

During the period between 1918 and 1933, the malt

ing brewing industry waa in a very inactive state of 

production. The acreage planted to barley; however, 

was gradually increasing year after year. The increased 

acreage and .production during the prohibition era. was 

obviously used tor feeding purposes. The ehief concern 

of plant breeders during this era was to increase prod

uction per acre with little or no attention being given 
.- ·~ 

to the malting quality of new varieties. Oderbrucker., the 

chief malt:i.ne; barley prior to the prohibition era, 1918-

1933,. was largely replaced by Wisconsin Ho. 38 and by other 

smooth awned types., The quality of the newer varieties 

grown in different part;s of the United States was deter

mined in experimental malting laboratories at lYindisori~ 

W'iaconsin 1.mder the direction of J. G .. Dickson and G.A. 

Weibe ( 10 ). On large scale field plantings in two counties 

in YJiseonsin, Wisconsin No. 38 produced an increased grain 
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yield per acre of 22,,7 per.cent over Oderb1~uckor during 

th.e 1939 crop J·ear and 19.6 percent :more in the 1940 

season. The :malt and extract yield per a,cre was also 

higher for 1.d.sc011.i£dn No. 3B over Oderbruck:er both years .• 

M:orey (31) concluded that maltinr; barley could be 

Pl"oduced on the Southern High Plalns of Texas if' ir1:-1ga-

tion water was applied e..t the proper tines and that Wi.s-

eonsin no. 38 an.d Velvet~. were of suitable quality to be 

considered malting barley. Spence (38) concluded that 

Wisconsin Mo .. 38 a:nd Afghan were the.moat suitable vari-

eties for the prod.uctio:n of malt in Western Texas. The 

quality of m:alt produced i"':t"Olil Atlas., Manchuria an.d Velvet 

was lower thro1 the above n1ent!onod two vur,;teties but could 

be considered 1nal·ting barleys. Kern's work ( 22) i:n 1941,. 

showed Velvet had t110 highest; nm.lting quality of' the barley 

varieti.es grmn:1 at Lubbock, Toxv.s. Ma:nchurla \'!i'a'S the 

only other vtu"iety suite.ble for n1alting.. He also states 

that barley cut twenty-six to thirty ... four days after head-

ing was the most desirable for malting and 111axi111UJ:Jl yield 

Dickson, (10} and othe1?s, 1n reporting on regional 

tests of :r:naltlng quality :makes th.ts ~Itat.e1:1ent regarding 

varieties grown at tuo'oock, rrexas du.ring th.€:1 crop year 

1939. 
"Three oi~ the standard varieties, Vi!isco:nsin Bru.,bless, 
·velvet., and Nar1churia,. were grown v1ith Atlas and 
Af'e;ha."l at Lubbock., 'fexas. Tb.e standard VSll"ietles 
compared fe.vorably· in quality to the results obtain
ed a.t some of the more viiestern stations in the north-
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em spring barley area. The winter barley Wintex, 
was high in ext.re.ct content of :malt as is usually 
the ease in winte.r barleys, rels.ti vely low in die.
static power of' the malt, axid produced a slightly 
haz-y wort_ in the laboratory mashing procedur<h-

The ranking ,of the varieties grown at Lubbock 
wa.s as follows; :Manchuria 107 ,. Odessa 102, Afghan 101,. 
Velvet 100,. Wisconsin Barbless 97, and Atlas 83. '' 



signed to study the physical factors which influence the 

grades and quality of malting barley. Chemical analysis 

conto:nt. l)u.plieate determinations were mo.de on all saruples. 

methods and p1"oceduro are discussed in the followLn.g 

paragraphs. 

Test weirtht ner bitshol: 
~ •••. 5~ ~· ~ -----

The st:an.da:rd Winchester test weight per tn1shel 

rr.:achine was used in makine; these det.erminations. Bat"'ley 

rrn.1st test a.t least forty-three pou:n.ds to the bushel to 

grade nualting Bar•ley. 1' The weight per bushel on a 

di-•y tiasi.s was calculated on each variety. 

Broken and skinnecl kernels: 

Approximately 30 grmns of barley were usod in 1:.11aking 

determ:tnation for b1.,oken a..zid skir:ned kernels. ,.P11e skinned 

and broken kernels were separated from the sample, weighed., 

and the percentage calculated .. Broken kernels of barley 

are those that are cracked. or fractured, reg;11rdl0ss of tho 

extent or size o-f the pieces. A skim1ed kt:rnel of bS.l"ley 

is any ker•nel of burley that has approximately one-third 

of the hull removed., or• which has tho germ end exposed in 

whole or :i.n pa1 .. t.. hlaltin0 bar1e'j", according to off'icial 

sta..TJ.dards, may contain not more than fi.ve _percent of 

sklnnofl a:n.rl/01" broken kernels. 
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One hund:eod u.r::.selec tod kc:rnels were pla.c,~d in 

heated to the bolling po:u1.t in ten to i'if'teen :r:tlinutes .. 

1I1he kernels were rcn1oved 

water.. Hulls were re:mov0d f'rom tho kernels by :mea.."1.s of 

shapr :forceps.. Kernels and hu.llt~ were dried. ln an oven 

at 105 tlegrees centigrade f'or twelve hours an.d wcig.hcd 

an.a th0 hull content calculated o:a .a pe.rcentage basis. 

Endosperm texture: 

Texture of' endos pern1 was d0t,0rr:dned count-

ing out one b,n~d.rod unselected whole ker:n.els. '.i'hose 

kernels were cut lengthwise of th0 kerrwl with a r•azor 

semi.-stecl.y and steely. f1'.1caly 1ccrneln are those 1:n 

which fH'rve:n.ty-t:t-,re percent or ~11ore of the kernel ls 

mellow or starchy. Semi-steely ker:n.els are kernels of 

barley which have betw,1en twenty .. fivc ru1d seventy-i'ivo 

percent of the kernel mellow or starchy. Steely kernels 

of barley are those v1hich have seventy-five percent or 

more of the endosperm. s teel;;,r O!' glassy ln texture. 

E!1dospe1•m texture a.fte;r st;eenin11:: 

Approximately t;wo htmdred kernels of' each. variety 

were placed in. ::1 choesecloth bais and steeped twenty

fotu"' hours in tap water· at sixteen degrees centigrade 

or sixty degrees Fahrenhelt. The sa:niples were spread 
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in·a room with a temperature nbout ninety degrees Fn.hr-

ren:-.11.eit ~:nd with ai1" circulating in 01•der to dry the 

barley kernels to about th.e original moisture content .. 

kernels wer•o then cut longitudinally t11.r1d classified as 

to texture. 

Index of mellowness.: -
The i.:nd.ex of mello'ti!m.ess was determined by adding 

the mealy and one half or the semi-steely kernels. The 

index is given in percentage •. 

Rat. e. of water abso1•-ot1on: 
--- ,_.. . . . • • .. ,¥ • ...--... 

A hundred-gram aiample of' flach va:i'.'iety- was weighed 

and place-cl :.tn a mesh wire basket 5n X 5u· X: 5n with 

cheesecloth lining the inside. 'I1he sarnple in tho 

basket wttuJ placed in a lartre galvanized p~n w:1 th su.f-

lai--•ge pan was. kept at u constant tcm:perature of 60.5 

tivo to tivent;f-f'our l1ours, removed and all free watet• 

drained oi~f'. F1re2h wa.ter was added, the samples re-

stcepecl t:tnother t,~enty-two to tvJenty-1'our, re:a1oved and 

all froe watt?lr again ttllowed to drn:tn ofT .. 

were made at twc:nty-tv.ro to t-.venty-four hours aftet• steep-

ing and forty-six to forty-eight ho1.,rs nfter stee:;pin[?;. 
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The samples wore t•;e:lghed placed in t2.:'l oven between 

one hundred and 105 degroes cent:l3rude f ~r tv:enty-four 

hour·s.. Samples wore ro:n.oved., rev,reighed. n1oizture 

percentage calculated., 

Protein content: 

'I1otttl nltrozs:n. content of e1ttch 1:a,unple 1,vas run b-y 

usine; the Kjeld.ahl method of' nitror;en dcterxr::.ination. 

These determinations v,,;ere made by Dr. ,J. E .. VJobster, 

Ag:r :1.cul tur•al Chemistry Depurtrn.e:n. t., Okl~11omn Agr:tcul turo.1 

And liechanlcal C:o1lege. Total nit:r"'oc;en was converted to 

protein by :r:rnltiplying the crl1de nitx~ogen by 6.25 .. 

Sa:mples 1uera cut down to app;roxim.atolJ one thousand 

ker•nels with 1a Boerner sa:n1pler. One thousand v1hole 

kernels wore coi.:i.n.tN].., vtithout selection, weighed. and 

the weight determined in grams .. 
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The dat on the physical a chemical an lysis of 

inter barls varieties gro. at tillwator, . Oklahoma 

during the crop year 1939- 1940 are given in T ble I . 

Bushel welght on all variet es rangoa from 43.3 pounds 

for Club IJ riout to 51 . 4 pounds for Ward • 

. of:fici 1 standards {40) barley ust te t 

Accordine to 

t least forty-

three :pounds to th bushel to e..racle n o.lting barley . " All 

th varieties met these require ents on test eight 

per bus' el. 

The percentaze of rokan kernel presen in e ch of 

the sa:tiples n such that onlJ two var1otio , dichigan 

·1ntcr nd Wiaconsi ··1ntor, coulc. not oe cJ. ed into 

maltin gr a a. issouri Earl nrdless as lo est 

ith no broken kernels nd 'ichig ~ inter 111 he t 1th 

nine percent. Five perce tor le sis llowed for 

malting arley. 

Brok n kernels re object on ble n b rley intend d 

for r.1alting purposes because the broken kOI"·nel. 111 not 

m lt ai,d mu t be removed to be sold as feed barley. If 

not removed in cle ing, tbe broken kernels absorb .atcr 

ore rapidly th n the k rnals hinh aro nor. ally covered. 

Irregularity or compl t loss of eePm1nat1on occurs and 

the nongerrnin ting kernels, old. Thus there ia a sorious 

rcductlon 1n both qu lity <l quantity of m lt. 



TablQ I 

PHYSICAL ,\Nn Cfl3HlOAL AMALYSI:; OF WIUT~"lt 'OAPJ.~Y VAHL:~r~ 
Grown at :3tlllwater., Oklahtt'IB during tho crop ~ar 19.39 ... 19, 

basis) 

'rain) 

1ng) 

.nchur .... 
.9, 

4s., 
44.0 
2.76 

13 . 90 
40,40 
12.01 

.39 
25 
.'.36 
51. ; 

JS.OS 
42.96 

79 
20 
l 
.o 

lluS6 

~~ch. Winter 
8. 92 
6.2 

42.0 
. 20 

16.50 
.3'l. S3 
13.47 

25 
42 
33 
46.o 
)6.,7 
42.69 

19 
l 

89.S 
lS,75 

Club Mariout.. 
e,.93 

4J/ 3 
)9.4 
:3 .23 
.95 

)S ..,82 
l4. S4 

61. 
28 
ll 
7;.o 

6.57 
424' 

l2 
43 
45 
3.3. ; 
15.44 

,own Tl.inter 
.94 

49.3 
44.9 
3.36 
9.52 

26.59 
10.94 

68 
30 
2 
83 

36.46 
42.37 

-8 
42 
0 

79.0 
17.44 

r bushel 4t pounds, 1000 kernel we15hts 1n grt1:u1, l ct.her notations 1n peroentageo, . 

(Continued) 

I-' 
ii::. 



Table I (cont'd) 

PHYSICAL AND CHEMICAL AEALYSIS OF WIN'I'ER BARLEY VARIETIES 
Grown at Stillwater , Oklahoma during the crop yeat 1939- 1940* 

o . Early 
Vairiety Tenkow Wis . Winter Beardless 
Woisture content 6 . 94 8 . 96 8 . 94 
Bushel weight (Air dry) 45 . 8 46 . 7 43 . 6 
Bushel weight (Dry grain) 41 . 71 42 . 52 39 . 7 
Broken kernels 3 . 98 5 . 62 0 
Skinned kornels 16 . 05 8 . 70 4 . 17 
1000 kernel weight (~ry basis) 40 . 05 36 . 20 28 . 89 
Hull contqnt (Dry basis) 11. 14 9 . 70 12 . 01 
Endospern texture (:iry grain) 

~1ealy 4.6 66 44 
Se.mi - steely 41 26 36 
Steely 13 B 20 

Index of mellovmess 66 . 5 79 . 0 62 . 0 
1l!oisture absorbed 

22 to 24 hrs . 3b . 18 35 . 91 34. 28 
46 to 48 hrs . 40 . 85 40 . 77 39. 89 

Endosperm texture {After steeping) 
Mealy 42 32 46 
Semi- steely 56 52 48 
Steely 2 16 6 

Index of mellowness 70 58. 0 70. 0 
Protein content 16 . 06 14. 88 10. 63 

\"~ard 
8 . 94 

51 . 4 
46 . 8 

2 . 28 
23 . 25 
34 . 09 

9 . 66 

28 
55 
17 
55.5 

35.79 
41 . 74 

36 
44 
20 
58 . 0 
13. 94 

*Weights per bushelare in pounds , 1000 kernel weights in grams, other notations 
in percentages . 

I-' 
(JI 
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Skinn d kernel percent es ere exceedingl y hich 

in all samples except Mi souri EarlT Be rdless 1hich 

containeQ onl 4 . 17 percent , 0 . 83 percent less than the 

limit of 5 percent for malting barley. ~ard had 23 . 25 

perc nt of k1nned k·r els, which s t~o hi~hest per-

centage of any of the v rietles tested. Skinned kernels 

are even more objectionable than broken kernels because 

thoy cannot be screened out of barley intended for malt-

ing purposes , and because they .o not convert properly 

during the malting process . 

Malloch in Table II brings out the effect of 
l 

skinned kernels on germination nnd acrospire gro th. 

Table II 

EFFEC'r OF SKLT nm ON GERMINATION Al~D GROWTH 

Sample Germination Acrospires 
percent escaped% 

Good qunlity English maltin~ barley 

Ended nnd chipped gr ins fron 
Australi Chevalier barley 

Skinned grains 11ith embryo exposed 
from Australian Chevalier barley 

100 

100 

76 

1 

20 

65 

The official st ndards for barley provide five 

percent limit of skinned and broken kernols in the 

grades for maltin ~ barley . As is s hown in Table I, only . 

1 
Mallock , J . K ., .l.b.e. Cleanin~ ..a.ud B:andJ jn~ .o.!. 

Barley. Sci . Agri . 16: o. 6, 289- 21, 1936. 
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one variety, ?. issour1 Early Beardless , having 4 . 17 per

cent , contains less than five percent of skinned and 

broken kernels . Percentages 1n the other varieties range 

from 12. 18 percent in Club Marlout to 25. 70 percent in 

~ichigan ninter. The high percentaee of broken and skin-

ned kernels ar•e physical characteristics which are caused 

in threshing by (24 ) "high cylinder speed, concave t eth 
set too close to cylinder , too many concave teeth, 
worn and rounded teeth of the cylinder and the con
cave , unequ l adjustment between concave and cylind
er teeth, end play· in the cylinder allowing it to 
rub the kernels too closely as they pass through. " 

~1t h proper adjustments , these physical conditions night 

be corrected and lower percentages of skinned and broken 

kernels obtained. Ja.lloch (25) suggests that only two 

rows of teeth in concaves set well down from the cylinder 

be used. 

The yield of malt from barley is influenced by 

tho si~e of kernel or one thousand kernel weight . Anal-

ysis of the varieties in Table I, show av riation from 

26 . 59 _grams per thousand kernels for Brown inter to 40. 40 

grams for anchuria. In the American malting industry, 

a eight oE thirty grams per thousand kernels is standard 

for malting varieties . California barley, mos t of which 

is exported to the British Isles , has exceptionally high 

kernel weights , and if the weight is over fifty grams per 

thousand kernel _. it is considered of the finest quality. 

English brewers , ith th ir malting procedure , prefer a 
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large berry because 1t gives slightly more extract than 

a smaller one . On the other hand , American altsters 

prefer a small kernel because they feel more complete 

conversion of starch to malt sugar is obtained by enzy

matic action on the smaller kernel types . The weight 

of grain , or plu.~pness , is modified by variety, but to a 

greater extent by climatic and cultural conditions . 

Although Brown nnter h d the lowest 1000 kernel 

weight , the berries were plump and heavy as indicated 

by next to the highest test weight per bushel . The high 

kernel weight of Manchuria was also accompanied by a 

z•easonnbly high weight per bushel . Missouri Early Beard

less had 1000 kernel eight of' 28 . 89 grams . This low 

kernel weig...~t ias due to a low test weight per bushel 

and small shriveled kernels . All other varieties had 

reasonably hieh kernel weights . 

Thin- skinned barleys are preferable , but a certain 

amount of hull is needed for drainage during the .malt-

ing process . The hull content of tho varieties in Table 

I , z•ango from 9 . 66 percent for Ward to 14. 84 percent for 

Club Mariout , a difference of 5. 18 percent between the 

highest and lowest varieties . This difference is associat 

ed very closely 1th the test weight per bushel . lNard, 

which had the highest weight per bushel , had the lo est hull 

content . Club Mariout 1th the lowes t test weight per 

bushel had the highest hull content . These figures bear 



'I1able III 

DAILY PRECIPI11JVI1ION 1940, STILL\GJ'ATEn , OKLlffWMA 

Date Jan. Peb. Mar. Apr. Me.y Jv..ne J11ly Aue;. Sept. Oct. Nov. Dee. 
1 .03 
2 .42 
3 .21 1.36 o~ . .... .08 
4 ,.27 .06 .11 
5 • 4,9 .o::; 
6 .o'/'1 0'7 

• I .60 .12 
7 .29 ,03 .92 • 44 
8 .11 
9 .36 • 36 '1.58 .15 

10 .64 l,84 .19 '1; 
11 1.71 .04 Q'Z. 

• \._.I .20 
12 .56 .03 T ,08 
13 .03 
14 .01 
15 .28 on 

.. "l .a? 
16 .G6 .04 .• lH 
17 1.07 .24 1.,8G 
18 .?5 .02 f:~ 

J • .05 
19 T 'T • 21 
20 1.11 
21 .68 
22 ' .10 
23 .02 • 21 .25 .06 . • Z./7 .11 
24 .11 .06 .• 0:1 1.10 .03 .Q'? .• 2t; 
25 .04 ·r .14 
26 .'09 .05 1. 9::$ • 4-?. 
27 .51 
28 ·1.02 .01 .21 
29 .10 7n • i .12 1--' 
30 .,05 ,;,I) 

31 .16 .52 .23 
Total .69 3.'71 .19 6 .. 02 1.22 4,55 2.43 5,,62 1.17 1.15 5.10 2.10 
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out the fact that plump kernels have a lo hull percent 

age and shriveled kernels have a high hull percentaBe • 

The percentage of mealy kernels rs.need from 25 per

cent in Michigan inter to 68 percent in Brown Winter as 

shown in 'l'able I . Official grain standards ( 40 ) for bnrle-y 

provide that malting barley shall contain 75 percent or 

more of mealy or mello kernels . »ith ranges as shown in 

Table I , none of t he varieties could be classed as malting 

barley. Drown V'inter with 68 percent , Wisconsin \ inter 

with 66 percent and Club .iariout with 61 percont were nearer 

malting erades than any of the other varieties tested. 

Manchuria , a type of varley at one time used extensively in 

the North Central States for malting , had 36 percent of steely 

kernels , the highest percentage of any of the varieties 

planted in 1939- 1940. l-Jichigan \0 inter had next to the high

est percentage of steely kernels with 33 percent . 

As shown by the index of mellowness, three of the 

varieties I Club Mariout , Brown linter and Wisconsin ] inter 

had an index of mellowness of 75 percent or more . These 

varieties had 75, 83 and 79 percent respectively. The 

index of mellowness figure is a method of evaluating 

and determining the actual percent of mealiness present 

in a barley sample . The varieties listed above on the 

basis of meal y kernels could be considered as suitable 

for malting purposes . 
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The differences in the porcentaee of mealy kernels 

in barloy is due partially to varieties and partially to 

climatic conditions . Since steely or vitreous kernels 

are the opposite @f mealy , the above r ctors would n tur

ally have the same effect only in a reverse order . Elder 

(14) states , "There are four causes of .steely unripe 
barley . They are premature cutting, lack of moisture 
due to being sown on poor land, late , eedin0 which 
throws the maturing period into the hot· ~~ther , eJ1d 
lastly , continued hot dry eather dur i ng fil l ing time . " 

According to Petit ( 33), nsteelincss in barley is not of 

such ereat importance because it is possible , if the prop-

er procedure is followed , to make :ualt from vi trcous barley . " 

As shown in Table III , the 1940 growine season was 

very favorable for the development of barley kernels . The 

April and ,,ay distribution of rainfall was such that it 

favore d slow~ even r1neninc of t_e barley crop; however ~ 

this timely precipitation was accompanied by intermit-

tent increases in temperature , which are not conducive to 

the production of malting quality barley . The last two 

days in March had a daily mean temperature of 69. 7 degrees 

compared to the monthl; mean temperature of 50 degrees . 

The first four days in April had a daily ean temperature 

of 69. 8 doe;rees , compared to a monthly mean temperature 

of 59 . 4 degrees . These temperatures were hi 0 h for that 

time of year . Viarm periods also occurred during the 

remainder oi' April nd all of ;,ray . The first ten days 

in June, at which time the barley crop was maturing , the 
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average daily maximum temperature was 90 degrees . These 

h18h temperatures were accompanied by reasonably dry 

eather during the last ten days in ,lay and first week in 

June . The vitreous or steely kernels could have formed 

during this warn , dry period . 

The index of mellomess , after steeping, did not 

correlate 1th that of dry barley sis shown in Table IV. 

below. The percentaee of mealy kernels increas markedly 

Table IV. 

RELATION OF IND X OF MELLO\ I ESS BEFORE AJ.:D AFTER 
S'11BEPIUG 01<' BARLEY VARIETIES 

Grown at Stillwater , Okla ., durine crop year 1939- 1940. 

VARIETY 

Manchuria 
Michigan Wir..ter 
Club ·ar1out 
Brovm Winter 
Tenkow 
Wisconsin Winter 
Mo. Early Beardless 
Ward 

I iDEX O ,, 
Dry grain 

51 . 0 
46 . 0 
75 . 0 
83 . 0 
66. 5 
79. 0 
62 . 0 
55. 5 

MELLommss 
.After Steeping 

89. 0 
89 . 5 
33. 5 
79 . 0 
70. 0 
58 . 0 
70 . 0 
58 . 0 

in 1i1ichigan 7Iinter and Manchuria after steeping; hereas , 

the other varieties , except isconsin Winter and Club 

Mariout , sho little or no change in the percentage of 

mellov kernels . These varieties decreased from 66 . 0 to 

32 . 0 and 61 . 0 to 12. 0 percent resp ctively. It is diffi -

cult to explain these variations , since steeping over a 

twenty- four hour period should increase the percentage 

of meal y and semi- steely kernels . 
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Protein content of all varieties g~own in 1940 was 

exceptionally hic;h s sho m. in Table I , except for i 1s

souri Earl~ Beardless , which had the low percentaee of 

10. 63 percent . Brown ii inter with l? . 44 percent contained 

the highe~t per centaee of all the barleys tested . ?hese 

f'igures present a. range of 6 . 81 percent of protein among 

the oight varieties grown on tbe same type of soil and 

ith the same cultural and climatic conditions . Graph I 

shows there is no correlation bet·een the percentage of 

mealy kernels and protein content of the different varie 

ties of barley grown at Still ater in 1939- 40. 

Numerous factors might influence the protein con

tent bf barley kernels . The long rainless seasons of 

California and its relatively poor soil are both im.-

portant in producing a low- protein malting b r l ey. 

Gilmore and li'letcher ( 15 ) are of the opinion that a 

mealy consistency of the barley kernel usually indicates 

a lower protein content than a flinty kernel ~ Ehrich and 

Kneip (13 ) showed , "When a barley srunple was separated 
into me l , semi- steely and steely kernels , the protein 
content increased in the above order . Durinrr malting 
it was found that the steeping period was .much shorter 
for the mealy port1or of the zample than for the steely 
k rnels . 0 

As 1s evident in Table I and Graph I observations of this 

experiment do not coincide ith those of the authors above . 

Russell ( 36) in ten years of barley investigations 

at the Roth stcd Experiment Station of EnGland makes 
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the follo ing statement regarding the possibility of 

controlling nitrogen content of barley, nrt is easy to 

increase the nitrogen content of the grain beyond what is 

obtained by ordinary zood cultivntion and'management but 

difficult to decrease it at will much below this level ." 

According to Leith (23 ) itrogen seems to be the element 
most responsible for increasine the protein in the 
grain crop. iater evidently plays an important part 
in the retention of nitro .en i n the soil as a consider
able amount of rainfall washes out the sblublo nitrate 
fertilizer and the plants 111 be short of nitrate 
in finishing out the ripening process, hence will show 
higher proportion of starch at maturity . In dry re 
gions on black prairie soils which are h i gh in organic 
matter, it seems evident that l ck of rainfall plays 
a part in producing a high percent ge of protein in 
the crop of gr in . Hie;h protein alone mny not be de 
leterious to malting , but the glassy kernel caused by 
heat at ri __ cnine: t1m is very apt to result kernels 
which ill be slow in their rate of water absorption; 
henc quite undesirable form ltlng ." 

SoMe of the factors which may have been responsible 

for th h1~h protein content of the barley v rieties grown 

in 1939- 1940 nre; typo of soil , warm temper tures during 

the later part of the- rowine; season; ve.r- otie.,. , date o.f 

mnturity , tho urcvalence of stem rust, Puccinia gr inis 

hordei, b rlev tripe disease , Hel minthosporium gramineum, 

and the a.mount of available nltroeen in the soil. 

'In the alting process the barley kernel contains 

betr1een 43 perc ent and 46 percent of moisture which is 

absorbed during a steeping period of 36 to 50 hours . If 

the desired percentage of moisture is not a bsorbed in 

the 50 hour steeping period , the quality and qunntity of 
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of malt produced is decreased as a result. Table I shows 

a range in :moisture abs·orbed f1~om 59,.89 percent for Mis

souri Early Beardless to. 42. 96 percent for l'..lanchnria. 'Mo 

sign.ificant di.f.feronces occur between the hi~hest and low

est percents of' "11ate1" absorbed, but none of the varieties 

absorbed :moisture as r•ap:i.dly as m.alting barley~ should 

during the steepin._s period. The hlgh percentaees of ~;,ro

te1ns in the samples did not seem to inhibit the intnke 

of moisture as :ts the belief of so111e investigators., 
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Results -Fall~ barley varieties ~rown !l. Stillwater, 

Oklahoma durinr ~ 1940-1:211 growinr, season. 

Data presented in Table V aho r lower average test 

weights per bushel for all varieties produced in 1941 

as compared with those grown in 1940. The average test 

weight per bushel for the varieties e;rown in 1940 wa.s 

46 . 8 pounds and those grown in 1941 Wes 43 . l pounds, a 

difference of 3 . 7 pounds per bush 1 . Brown Winter had 

t he highest test weight per bushel ith 45. 6 pounds and 

l.!issouri Early Bea.rdle s the lo est with 37 . 4 pounds 

per bushel . 

As is evident from the data presented in Table v. 
the percenta3e of mealJ kernels is low in all varieties 

rane;ine; from 7 percent for :, ichige.n ':inter and Ital1an1 

to 27 percent for Cape and t1ssouri Early Beardless . When 

compared to a minimu.111 of 75 percent to be classed as :malt

ing barley these .. ercentnses re very lov. The 24 hour 

steeping period did not alter the percentage of meal"r kernels 

in any of the srunples erown at Stillwater this season to 

any marke degree . Tenko , hich ras erown on the farm 

of Mr . C. O. Kienzie·of Perl{ins, Okla om , had 74 percent 

of mo ly kernels after steeping as compared to three per

cent in the dry grs.in . 

The protein content of the varieties grown in the 

1940- 1941 cro .. year at Stillwater was unusually high ., 



Table V 

PHYSICAL AND CHKUCAL A!lALYSIS OF wn;TEn BARLEY VARIE'l'IES 
Grown at Stillwater , Oklahoma during the crop year 193<J - 1940-::. 

Variety Cape Itnliani llanchur1a 
Moisture content 10. 62 10 . 63 10. 35 
ushel weight (Air dry) 41 . l 42 . 2 39 . 3 

Bushel weigh L (Dry basis) 3G . 7 37 . 7 35 . 2 
Broken kernels 4 . 78 5 . 61 5 . 89 
Skinned kernels 6 . 94 6 . 13 6 . 33 
1000 kernel weight (Dry basis) 29 . 63 27 . 71 28. '37 
Hull content ( Dry basis) 14. 60 12. 64 16 . 08 
Endosperm texture (Dry grain) 

·Mealy 27 7 19 
Semi- steely 50 36 46 
Steely 23 57 35 

Index of mello\vness (Dry grain) 52 . 0 25 . 0 42 . 0 
Moisture absorbed 

22 to 24 hrs . 38 . 86 3'7 . 39 3924 
46 to 48 hrs . 42.16 42 . 11 43 . ?9 

Endosperm texture (After steeping ) 
1ealy 46 24 28 
Semi- steely 52 64 64 
Steely 2 12 8 

Index of r.1e llowness '72 . 0 56 . 0 60 . 0 
Proteln content 15. 38 16. 25 16 . 50 

Brown Winter 
10. 32 
45 . 6 
40. 88 

6 . 45 
5 . 23 

25 . G2 
13 .. 10 

· s 
53 
39 
34. 5 

37 . 60 
41 . 33 

6 
68 
26 
40 . 0 
16 . 74 

,1,} Weights per bushel are in pounds, 1000 kernel weights in gr 
in percentages . 

,s, other notations 

(Continued ) 
ro 
Cl) 



Table V ( cont' d ) 

PHYSICAL AND CHEMICAL ANALYSIS OP wnnER VARLEY VARIETIES 
Grovm at Stillwater , Oklahoma during the crop yearl939- 1940* 

Variety 
Moisture content 
Bushel welght (Air dry) 
Bushel weight (Dry basis) 
Broken ke r nels 
Skinned kernels 
1000 kernel weight (Dry basis) 
Hul l content (Dry basis) 
Endosperm texture (Dry grain ) 

Mealy 
Semi - steel-y 
teely 

Index 01· mellowness 
Moisture absorbed 

22 to 24 brs . 
46 to 48 hrs . 

Endosperm texture (After steeplng) 
Mealy 
Semi- steely 
Steely 

Index of mel lowness 
Protein content 

Mich. Winte r Wis . Winter Tenkow 
10. 61 10 . 51 10. 18 
44 . 2 41 . 9 45 . 0 
39 . 5 37 . 5 40 . 4 

7 . 54 4 . 85 4 . 56 
7 . 44 3 . 90 8 . 42 

27 . 27 29 . 23 32 . 78 
13. 55 12 . 59 11 . 61 

7 26 22 
54 I 49 47 
39 25 31 
34 . 0 50 . 5 45 . 5 

38. 48 37. 03 34. 35 
43 . 08 43 . 16 37 . 04 

0 34 30 
74 64 70 
26 2 0 
37 . 0 66 .• 0 65. 0 
16 . 25 16 . 06 15. 19 

.~weights per bushel are in pounds, 1000 kernel weiGhtn in grams, other notations 
in percentages . 

(Continued ) 
ro 
<O 



Table V ( c;ont 'd) 

PHYSICAL AND CHEMICAL ANALYSIS OF WI NTER JARLI'..Y VARIETIES 
Grown at Stillwater , Oklahoma during the crop year 1939-1940* 

Variety r-

Moisture content 
Bushel weieht (Air dry) 
Bushel weight (Dry basis} 
Broken kernels 
Skinned l{ernels 
1000 kernel weight (Dry basis) 
Hull content {Dry basis) 
Endosperm texture (Dry grain 

1.1ealy 
Semi-steely 
Steely 

Index of mellovmesa 
Moisture absorbed 

22 to 24 hrs . 
4G to 48 hrs . 

Endosper:r:1 texture (After steeph1g) 
hleo.ly 
Semi-steely 
Steely 

Index of mellowness 
Protein content 

Mo . Early I - 35- 72 
Beardless Okla . Sel. 

10. 61 9 . 77 
.41 . B 44 . 0 
37 . 4 39 . 7 

5.37 2 . 96 
13.05 5 . 70 
25 . 74 32 . 60 

, 12 . 05 12 . 26 

27 12 
54 46 
19 42 
54. 0 36 .• 0 

38. 20 35 . 39 
42 . 63 37 . 41 

28 22 
64 64 

8 14 
60 . 0 54 . 0 
16.06 15. 38 

Tenkow 
10. 86 
49 . 1 
43 . 77 

. 63 
3 . 21 

36 . 29 
10. 60 

3 
34 
63 
20 . 0 

32 . 18 
36 . 88 

74 
24 

2 
86 . 0 
11. 6:3 

(1) 

~lleights per bushel are in pounds , 1000 kernel weights in grams , other notations 
in percentages . 

1 Grovm on C. o. Kinzie farm near Perkins , Okla . 
vl 
0 
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ranging from 15. 19 percent for Cape to 16. 74 percent for 

Brown Winter . These high percentages can be attributed 

to the heavy type soil on which the crop •ns grown and 

the high percentage of organic matter in the soil . The 

low test we i ght and high percent of steely kernels are in-

dicative of high protein in the barl y kernel . The stem 

rust , Puccinia gr·ru::11nis , epidemic of the late sprine; 

retarded plant growth, thus prohibitlnc full gr0wth and 

development of the barley k rnels , possibly inhibiting 

proper translocation or infiltration of starch. As shown 

in To.ble VI the high rainfall during April , May and June 

of 1941 inhibited normal plant development , because the 

heavy soil prevented free drainage of water and free air 

circulation about the plant roots . --
The sample of 'fcnkow grown on the C. o. Kinzie farm 

near Perkins had a higher test weight per bushel and 1000 

kernel weight than Tenkow grown on the Experiment Station 

Farm at Stillwater . The porcentaee of mealy kernels in dry 

grain was higher in the Stillwater sample as well as the 

index of mellowness; however , the percenL of rea.ly kernels 

in the Perkins srunple after steeping was ?4 percent and the 

Stillwater samplo as :30 percent . The index of mellowness 

ns 86 percent on.the Perkins sample ns compared to 65 per-

cent on the Stillwater snmple . The variations are prob~bly 

due to differences in soil type and fertility as is indicated 
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by the protein in the two samples . The Perkins sample 

containing 3 . 56 percent less protein thnn the Still ater 

sample . 

In Table VIII six varietie grown at Still ater dur

ing the crop ears 1939- 1940 and 1940- 41 are compared 

with respect to various uncontrollable factors . 'rhese 

six varieties ··,er planted on the same soil seasons 

and hnd like cultural practices prior to planting. ~he 

data pres0nt certain positive and negative factors when 

each vo.rict is compared nnd a lso ~1en all varieties are 

compared clurine the two cr,op seasons . The test ,ei~ht 

per bushel was higher for the 1940 cr op season with an 

average of 4. 0 pounds per bushel more for all varieties . 

Tenko:w Grown in 1940 ,e i ghed only . 8 pounds ::nore per 

bushel than that grovm in 1941 . 

The 1000 kernel weight coincided with the cieht per· 

bushel . rown 11\inter welghed only 0 . 9'7 gr s per 1000 

kernels more in 1940 than in 1941 , wr.ich was the narro .rest 

range of difference I while ..1.anchuria ,,,,.eighed 12 grams more 

in 1940 than ln 1941 . Varieties grown in 1940 wci~hed an 

average of 6 . '75 grams more per 1000 kernel tan those 

grown in 1941. 

'l1he hull content incren ed with higher test ei ts 

and lo,cr 1000 kernel wei:3hts . null content averaged 

1 . 60 percent great r in the 1941-gro m varieties than 
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'11EtblE) VII 

DlULY S"l1 • :, 1,91.Ll 

:Da.t.e Jan .• 1·?efJ. Na-r. April May Jurie 
1 .71 • 72~ 
2 .53 ~!: .10 
3 
4 :P .i:!O 
5 I')'., 

.i • 1 .• t)i) 
6 .02 .. 24 ·I") c:. .. ~~ .. -' .3'7 
7 .02 .14 <JC; 

.. {,.;1 , . .,, • .G3 
8 .. 02 
0 ·-·· .. 

10 • • '78 
11 
12 .01 .15 
13 .22 • 
14 .11 .. 04 .. ri3 
15 T 1 .. 04 
16 •. 10 .73 
1? .017 
18 T .13 .20 
1::::i 

V .10 .?1 
20 .0'7 • 
21 .02 1.7? 
22 .01 O'~ .. 0 

23 •. ,4-5 ;0,65 
24 .10 .21 
()i:-
./,Jf,,,) .10 
26 .13 .03 .60 
2? .08 .31 .11 
28 • 
29 .o~::; 
30 .03 .07 .55 .23 
31 
Total • 71' 1. 9,:1 • 75 4.25 '7 • .. j, • 66 

'--
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those of tho 1940 season. Tho idest difference in hull 

content occurred in Manchuria vrith an increase of 4. 07 

perc·nt and the narrowest increase was . 04 percent in 

i.Ussouri Early Beardless. 

Barley ke~nels ere more mealy and had a hiGher in

dex of mello rr.r10ss in 1940 than 1941 . 'I'he averaae in

crease in the index of mellowness for rlry er in and steeped 

e;rain as 21 . 25 percent . Wiscons ·n Winter sho ·,ed an 

increRse of 8 percent in 1941 over 1940 for the after

steepinG sample . io logical explanation can be given 

for such a react on since the ry rain in 1940 contained 

a higher percent of mealy kernels than the steeped lot 

in 1941. 

No signlfic nt differences occur between the two 

crop seasons 11th respect to the amount of moisture ab

sorbed by the barley kernels . On the whole , the 1941 grown 

s LJ)les absorbed more moisture tha.~ those grovn1 in 1940. 

The average percentage of lncrease for all six varieties was 

only 0 . 25 percent. Pour of the varieties showed increases 

in moisture absorption in 1940, hlle two showed increases 

for the 1940 se son . Tenko sho ed the ereatest d iffer

ence of all the varieties, with the 1940 sample absorbing 

more moisture than the 1941. 

Protein content as higher in four of the slx varie

ties in 1941 and two of the varieties gro in 1940. The 



Table VII 

C 0111PARIS0lil! OP SIX W!Wl'ER Bl1RL:2."Y VARIETIES 
Growr1 at St:tllw&ter, -Oklahoma. dui .. ing the crop years 1940 and 1941. 

liJ:anehuria Bro·wn Winter 

1940 1941 Difference 1940 1941 Difference 

Bushel weight 48-.3 39.3 9.0 49.3 45.6 ".:!. f"'., 
.:.>,l 

(Air dry) 
1000 kernel weight 40,4 28,4 12.0 26,59 25.62 .97 
Rull cont~~nt 12.01 16.08 4.07 10.94 13.l 2.07 
Ind.ex of :,-,1ellowness 51.5 42.0 9.5 83.0 34.5 48.5 

(Dry grain) 
Index of. 1110110\".m.es.s 89.0 60.0 29 .. 0 '79,0 40,0 39.0 

(Afte1• steeping} 
Ifoisture absorbed 42.96 43.79 .83 42 .• 37 41.33 1.04 
P1~ote:in content 14.56 16.50 1,94 l?,44 16.74 .70 

*Weights per bushel are in ·pounds, 1000 kernel weigh-ts i.n graro.s, other notations 
:tn percentages .• 

(Continued) 
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Table VII (cont'd) 

COMPARISOH OP SIX VJIIJTER BARL11Y VARIE'rIES 
Grown at St111watcrr, Oklab .. oma during the crop years 1940 and 1941* 

t11chigan VSinter~ rJ1enkow-

1940 1941 Diff'erence 1940 1941 Difference 
.s 

Bushel wole;ht 46.2 42.2 4.0 45.8 45.0 .• 8 
(Air.dry) 

1000 kernel weight 'SJ .53 27.2·7 10.26 . 40.05 32 .. f..W 7-.18 
Hull content . 15.47 1.3.55 .07 11.14 11.61 ~47 
Index of !11ellow11ess 46.0 34.0 12.0 66.5 45.5 21:.0 

(Dry .;;rai.:n) 
Index. of mello1,\71)ess 8~ •. 5 37.0 52.5 70.0 65.0 5.0 

(Ai'ter steeP,ing) 
Molstu.re absorbed 42.69 43,.08 .39 •10.85 37 .. 04 3.81 
Protein conton1; · 15.75 16.25 .50 h,.06 15.19 :.87 

i}lVeights p1-n• b11shel are ln pounds, 1000 kernel we:tghts in gra:rriS, 0th.er notations 
in percentages. 

(Continued) 
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Table VII (Cont'd) 

COhPARISON OF ~nx WlWTER BARLEY VAHIETTES 
Grovm at St:tllwn.terJ Okla.ho.ma dur:1.n.g the cro1> years 1940 and 1941-il' 

Wisconsin Winter Llo. Early Beardless 

1940 1941 Difference 1940 1941 Difference 

Eushel weight 
( Air dry) 

46. 'I 41.9 4.8 43.6 41.8 1".8 

1000 kernel weieht 36.20 29.23 6.97 28.89 2Ei. 74 3'.15 
Hull content 9.70 12.59 2.89 12.01 12·.05 ·.01 
Ind.ex of :nellowness r19.o 50.5 2B.5 62.0 S4.0 fl.O 

{Dry grain) 
Index of mollo,~ness [)8.0 66.0 s.o 70.0 60'.0 10·.o 

( Afte1• steeping} 
Molsture absorbed 40.77 43.16 2.39 39.89 42·.53 2.,74 
Prote:i.n conts:)nt 14.88 16.06 1.1a l0 ... 63 16.06 5.43 

~~Weights per bushel a.x-e in pounds, 1000 kernel weights in grams, other notations 
in percentages 

~ 
-'1 
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average protein content for all six varieties grown in 

1940 was 14. 89 percent , and for those grown in 1941 it 

was 16. 13 percent , a difference of 1 . 24 percent more in 

1941 than in 1940. The greatest increase in protein 

content occurred 1n Kissouri Early Beardless , the 1941 

sample containing 5 . 43 percent more than the 1940 sample . 

It is evident from Table VII that certain positive 

differences exist between the 1940 and 1941 growing 

seasons , as shown by the measuring factors . These out

standing features are evident: 

l . The average test .eight per bushel was hieher in 1940 

than in 1941. 

2 . The 1000 kernel weight was higher in 1940 than in 

1941 , which indicates test weight and 1000 kernel 

weight closely correlate . 

3. Hull ratio was greater on the 1941 crop than the 

1940 crop . From these data it is evident that hull 

ratio is closely associated with lo er test wei£71t 

per bushel and lo 1000 kernel weight . 

4 . A higher percentage of mealy kernels ias produced in 

1940 as indicated in the index of mellowness than in 

1941. The index of mellowness ofi dry grain and steep

ed grain was higher in 1940 than 1941. This factor 

also correlates closely Mith test eight per bushel 

and 1000 kernel weight . 



5. The di.fference in the anmunt of moisture absorbed 

was negligible when a.11 varieties were compared 

for both years., 

6. The average protein content was 1.24 percent higher 

on al]. six varieti,es in 1941 than in 1940. This 

factor seems to be associated with low test weight 

per bushel, low 1000 kernel weight and low percent

age of mealy or mellow kernels. 



40 

Results - Spring §.2!!1 barley varieties grown at Stillwater•, 

Oklahoma during~ .ill! growing season . 

The barley varietles grown in the spring of 1941 

had very unfavorable environmental conditions under which 

to grow and mature . The daily precipitation (Table VI) 

during the months of April , May o.nd June was unusually 

high . Temperature and humidity vere such as to favor the 

development of stem rust, Puccinia grruninis hordei , and to 

prevent normal plant development . 

The test weight per bushel and 1000 kernel weight 

was so lo that none of the varieties could be considered 

for malting purposes . Test weir;hts per bushel ranged 

from 33 . 5 pounds for Manchuria to 42. 9 pounds for Spartan . 

The 1000 kernel weight indicated a high percentage of 

shriveled and immature kernels . 

The immature and shriveled kernels are evidenced 

by the high percentage of hull . JJanchuria with the lowest 

test weight per bushel had 17. 30 percent of hulls, vhich 

was the highest and Spartan with t he highest test weight 

per bushel had 14. 37 percent of hulls , hich was the 

loivest . 

The percent of mealy kernels of dry grain ranged 

from none in Spartan and Tenkow to 16 percent for Velvet . 

The percentar!e of steely kernels developing under such en

vironmental conditions as mentioned before would natural

ly be high. The range was 39 to 82 percent .• · The 



Table VIII 

PifYSICAL AUD CiillMICAL AUALYSIS 0 1" SPRI NG BARLEY VARIETIES 
rovm at Stil lwater , Okl a...~oma. during the crop year 1941 

Club 
Varie t y Velvet Mariout Tenkow 
Moisture content 11 . 52 1 0 . 78 1 0 . 62 
Bushel weight (Air dry ) 39 . 7 41 . 9 39 . 7 
Bushel weight ( Dry basis } 35 . l 37 . 38 35 . 5 
Broken ker nels 3 . 60 1 . 65 1 . 31 
Skinned kernels 1 6 . 88 8 . 29 1 2 . 31 
1000 kernel weight)Dry basis ) 27 . 2 34 . 25 28 . 77 
Hull content (Dry basis) 1 5 . 4 1 4 . 57 16 . 16 
Endosperm texture (Dry grain ) 

Mealy 1 6 7 0 
Serr:i - steely 45 37 30 
Steely 39 56 70 

Index of mellowne::rn 38 . 5 26 . 5 15 . 0 
1~oisturc absorbed 

22 to 24 r:..:rs . 38 . 88 37 . 07 37 . G3 
4G to 48 hrs . 41 . 91 40. 07 40 . 58 

Endosperm texture (After steepirr ) ,: 
Mealy 2·2 44 20 
Somi- steely 62 50 78 
Steely 16 . 0 6 2 

Index of mellO\·meas G3 . 0 69 . 0 59 . 0 
Protein content 14. 94 1 3 . 88 14. 94 

:Manchuria 
1 0 . 39 
33. 5 
30 . 02 

l . 67 
6 . 96 

23 . 93 
17 . 30 

4 
17 
79 
12. 5 

42 . 58 
46 . 52 

30 
62 

8 
6 1 . 0 
17. 08 

·*Weights per bushel are in pounds , 1000 kernel weights in grams , otner notations 
in percentages . 

( Continued ) 
if:,, 
..... 



Table VIII (cont ' d ) 

PHYSICAL AND CHEMICAL AKALYSIS OF SPRING BARLEY VARIETIES 
Grown at Stillwater , Oklahoma during the crop years 1941-i!-

Variety Cape Timerick Italiani 
Moisture content 10 . 39 10. 51 10. 86 
Bushel weight (Air dry) 35 . 2 41 . 9 40. 7 
Bushel weirht (Dry basis) 31. 5 37. 5 36. 28 
Broken kernels 1 . 44 1 . 50 1. 06 
Skinned kernels 8 . 38 14. 50 10. 59 
1000 kernel weight (Dry basis) 24 ., 95 26 . 78 28. 31 
Hull content (Dry basis) 15. 83 14. 87 14. 80 
Endosperrri texture ( Dry grain) 

t:ealy 1 2 4 
Semi-steely 33 39 27 
Steely 66 59 69 

Index of mellowness 17 . 5 21 . 5 17. 5 
Moisture absorbed 

22 to 24. hrs . 40 .. 92 36 . 83 36. 40 
46 to 48 hrs . 48 . 05 41 . 06 40 . 55 

Endosperm texture {After steeping) 
?ftealy 16 32 22 
Semi- steely 70 68 72 
Steely 14 0 6 

Index of mellowness 51. 0 66 . 0 58 . 0 
Protein content 16. 56 14. 88 15.69 

Spartan 
10. 99 
42 . 9 
38. 19 
1 . 43 

26. 58 
31. 92 
14. 37 

0 
18 
82 

9 . 0 

35. 89 
39. 73 

20 
'76 

4 
58. 0 
17. 06 

*Weights por bushel are in pounds, 1000 ke'.t•nel weights in grams , other notations 
in porcontages . 

ti=. 
I.\) 
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steeping period had little or no effect in increasing 

the pcrconta ~e of mealy kernels . 

'l'he rate a.nd percentage of moisture absorption by the 

spring varieties grown in 1941 was more satisfactory 

from a malting standpoint than any of the other groups 

tested . The rte of moisture absorption might be attri 

buted to the high hull content 1hich would allow rapid 

1mbib1t1on. 

As shown in able VIII , high protein content is 

closely associated with small (shrunken and poorly filled ) 

kernels , low test eieht per bushel , and a high percentage 

of steely kernels . Such condition exists ~1th the spring 

sown barley varieties of 1941 . Factors mentioned earlier 

are responsible for the high percentages of protein. 

Harlan (18) in discussing factors influencing protein 

content in barley states , "Barley grown on rich land 

contains more protein than barley grovm on lands of 

moderate fertility . Thin barley has more protein than 

plump barley . Barley grown in the humid areas contains 

a higher percenta0e of protein than barley grom in the 

West . rt Russell and Bishop ( 36) found in their investlga-

tions that the following factors tend to increase nitro-

gen or protein contont in barley : "Increasing beyond a 
certain point the supply of soluble nitrogen nutrients 
to the plant ; grov.ing the crop on soils rig)l in organic 
matter; dry ea.ther during the spring months , especially 
April and ·ay; late planting; sowing in ide rows; plant 
ing varieties containing a high perc ntage of nitrogen ." 
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lie also goes o:i:1 to say that n a. dec:r·e~sed ni trogcn con.-

t ,,,n.1-,. •I-n ,l,..}1n 1J>'.'!I>1,:,~., 1',.iY1'"1·"''1 ·'.ls h·no·-i~/h.J- ""')o···tt· 'o-,:r "·""t, v .... V ~.... \.Jd.l.. 1,,,.., t ~~ .-VJ -~'!\.v .r. ... v. d,., ... ,...... l..-c::r'"' U ('JI..!'. l-· . ~ i:.tt ...... . 

after a fallow. 11 



Results - !inter~ barley varieties grown at Grove , 

Oklahoma during the 1940-!! gro ing season. 

The test weight per bushel as not obtained on the 

three varieties ~rown t Grove , Oklahoma because the 

samples wer, too small . The 1000 kernel v;eight ·o.s 

higher on the three varlctles (Manchuria. , Tenkow and 

Michigan !inter ) grown at Grove than on the same ones 

rrrown o.t Still ater. Concidering the size of ker els 

as index to bushel ,eight , the rove - grown srunplcs 

would h ve higher test eights per buuhol thnn the same 

varieties grown at 'till ater . 

45 

The percentage of' me 1 , kernels in the dry grain of 

fanchuria as 8 percent; ond t.1 index of mellowness as 

only 36 percent . Tenko and 1, ichigan 'in tor had 45 

and 43 percent of me ly kernels . Index of mcllo:mess 

perc nt ges 1as high for these tio varieties grown at 

Still ater the same yeo.r . Michigan ,inter grown at Still

water had an index of mellowness of 34 as comparod to 66 . 5 

percent for tho sample f'rom Grove . Tonkow gro m at Grove 

had an index of mellowness of 63 a.., compared to 45 . 5 per

cent for the Stillwater gro n srunple . 

Arter the varieties wore steeped tventy- four hours 

and mealiness determinations were made , the percentage of 

mealy kornol~ and index of me llomesn was unusually high 

on all three varieties . M.anchuria had 88 percent of mealy 

kernels and an index of mcllmmess of 94 percent, t e 



Table IX 

PHYSICAL AND CHEMICAL ANALYSIS OF' WINTER BARLEY VARIE'I1IES 
G:r•ovm near Grove, Oklal".loma during the crop year 1940-41* 

Variety 
Moisture content 
Bushel Vleight ( Air dry) 
Bushel weight (D'~; basis) 
:Broken kernels 
Zlrinned kernels 
1000 kernel weigh"~ ( D1~y basis) 
Eull content ( Dry basis) 
Endosperm texture .. ( Dry grain) 

1:ct~l~r 
Semi-steely 
.S.te0J.y 

Index of wellownoss 
Moisture abso~bod 

22. to 24: hrs. 
4G to 48 11rs. 

Endosperm texture (After steeping) 
IdeAly 
Sem:t-s teely 
Steely 

Index of :rnellovmess 
Protein cont-0r1t 

M:a.nchuria 
10.00 

,!-t,.'}4• 

~:}* 
1.93 
6.65 

42.64· 
10.50 

8 
56 
36 
36.0 

33.34 
34.83 

88 
12 

0 
94.0 
9.81 

r.renko~i' 
9.68 
i~·:} 

-lH~· 

1.07 
6.7G 

37.29 
11.29 

4c::· ·O 
56 
19 
63.0 

32.36 
37.0? 

82 
18 

0 
91.0 

'0.10 

*Weights of 1000 kernels in grnnw, otheI' notations in pe:r•centages • 

.S:•itSamples too small to take test weight per bushel. 

Niich. Winter 
9.86 
~~ii-
.. ;f~~ 

4.7~ 
5 .• 44 

33.08 
11.05 

43 
47 
10 
66.5 

35',, 95 
~8.32 

62 
38 

0 
so.o 
10.44 

.::,. 
C,') 



DAILY PRECIP!T,\frI011 OROVE, orLA!lOEI, JULY 1040 to J-uly 1941 

Dato · .July Aug. Sept , Oot. t:ov. nee. Jan. 1.-eb. Mar. Apr. Uay Jun 
l T l 41:· . 36 .ma 2 .05 • v 
B T . 04 . 01 . 76 . 12 
3 2. 09 . 04 .os . 03 

. 34 T T . 47 
6 . 10 . 02 
G . an .os .oo ~Ol l . 30 

. 01 1 . 40 . 39 . 22 
0 . os . 01 
0 . 12 • 't>7 ' . 16 

10 . 40 . 04 . 03 . 05 T s.?n 
11 . 02 . 74 . 10 . e2 
12 ., 05 . 20 . 10 . 05 
13 . 05 . 02 .. 10 ,. 51 . 02 
14 1 . 30 , 13 . 31 . ao 
15 . 16 . ao . 40 . 10 l . l 
10 , 04 . 59 .,2s 2 . 97 .. 16 
17 1 . og . o 
10 . 39 . OJ. 2. 10 
19 .,01 T . 02 1 . 86 
20 1 . 54 . 20 
21 T . '75 T 
22 l . 06 . 32 T . 10 . 04 T 
23 , 02 . 21 . D5 . 15 . 22 . 01 
24 . 42 , 03 . 02 . 39 
25 . 04 . 21 . rm '!'I . 01 -26 1 . 10 1 . 10 T . 05 . 02 
27 . 23 T T 
28 . 01 .so T 
20 .oo T 

0 ·T .1e . 04 . 20 
31 . . . 10 . 10 . 71 
Total 1 .• '74 5 . 17 3. 80 z . r10 s.04 1. 00 4. 26 2. 27 1 .. 90 0 . 76 1. 40 ? , 76 

!!l 
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highest percentage of any of the varieties tested from the 

different locations . Such percentages of mealy kernels as 

existed in each of the three varieties , arrant further 

investigations in this area ith other fall sown varieties 

and some spring sown varietieo knovm to be acceptable for 

malting purposes . 

The data in Table IX also show the varieties to con

tain lower percentages of protein than varieties grown 

in other parts _of the st te her samples iere tec:ted . 

The low percent of protein 1n the samples from Grove is 

due largely to the high rainfall during the crop year 

1940- 41 as shown in Table X, and the relatively poor soil , 

or lack of available nitrogen during the growing sea.son . 

As were the samples from Idabel , moisture absorption ias 

at a very slow rate . 
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Results - ::ichigan ·Tinter barley .§..2.!fil ~ ~ifferent spacings 

with various fertilizer treatments at Id bel , Oklahoma 

during 2 crop year' ~ - 41 . 

The data presented in T ble XI show t hat different 

fertilizer treo.tments and spacinr s h vc little or no 

effect on the test weight per bushel . The plot on which 

an application of 200 pounds of 4- 12- 4 was applied , ·and 

hich was planted in 14 inch rows hau a test weight of 

50 •. l pounds per bushel , hile the 7 inch spacing with 100 

pounds of' trebl super phosphate added per acre had a test 

weight of 48. l pounds per bushel. The test weight per 

bushel correlates closely ~1th the 1000 kernel wei -;;ht . The 

plot to 'hich 4- 12- 4 fortilizcr wns applied had a test weight 

per bu3hcl of 50 . l pounds and a 1000 kernel .eight of 34 . 74 

gran1s . Where 100 pounds of treble superphoaphato was 

applied the te 0 t ve1ght per bushel 'as 48. l pounds nd 

1000 k rnel weight was 31 . 80 grruns . 

The broken and skinned kernels ,. if taken collect

ively on all samples , total more than 5 percent , the 

maxi111um allowed to grade as maltin . ba~ley . The total 

percentages range bet 'eo 7 . 66 and 10 percent , vhich are 

not so great that thresher adjustments could remedy them. 

The perccntase of mealy k ,rn ls v ried ith the dif

ferent treatments . The t~o plots pl anted in 7 inch ro:s 

had 76 and 79 percents of meal kernels, ·hile t hose 



'rable XI 

PHYSICAL AUD CHE!J ICAL ANALlSIS OF L1ICllIGA?; WI NTER BARLEY 
Sown at different spacings with various fertilizer treatments 
grown at Idabel , Oklahoma durlng the crop year 1940-1941 . ')'f-

Variety 
1Jo1s cure content 
Bushel weir)l t ( Air dry) 
Bushel weight (Dry basis) 
Broken kernels 
Skinned kernels 
1000 kernel weieht (Dry basis ) 
Hull content (Dry b asis) 
Endosperm texture ( Dry g1·aln) 

l{!ealy 
Semi - steel y 
Steely 

Index of me llowness 
Moisture nbsorbed 

22 t o 24 hrs . 
46 to 4G hrs . 

Sample 
no. 1 
10. 06 
50 . l 
45 . 06 

1 . 90 
7 . 31 

;,-,4 . 73 
10 . 79 

49 . 0 
32 
19 
65 . 0 

31 . 82 
37 . 08 

Endosperm texture(Af ter steeping ) 
Mealy 76 
Serii -steoly 
Steely 

Index of mellowness 
Prote in content 
*Woi~hts per bushel in pounds, 
in percentages . 

24 
0 

88 . 0 
11 . 06 

1000 kernel 

Sampl e 
No . 2 
10 . 03 
48 . 9 
44 . 0 

1 . 30 
6 . 36 

33 . 24: 
11 . 21 

48 
38 
14 
G7 . 0 

33 . 28 
37 . 89 

80 
18 

" ,.., 

Sa.mp lo 
No . 3 
10. 11 
40 . 9 
44 . 96 

1 . 50 
6 . 29 
32 . 59 
10. 85 

79 
18 

3 
88 . 0 

31. 87 
36 . 69 

,84 
16 

0 
89 . 0 92 . 0 
11 . 69 10. 94 

weights in grams, 

Sample 
..:.; o . 4 
10 . 43 
48 . 1 
43 . 0G 
2.15 
7 . 85 

31 . 8 
11 . 84 

76 
18 

6 
85 . 0 

33 . 32 
37 . 87 

Sample 
,..... c:: 
;! 0 • v 
10 . 50 
49 . 0 
43 . 86 

2 . 30 
5 .37 

34.35 
9 . 07 

59 
29 
12 
7 3 . 5 

33 . 50 
37 . 63 

68 '76 
32 24 

0 0 
84 . 0 88 . 0 
11 .00 10. 63 

other notations in 

·'Ht-Ho . l 200 lbs 4-12 - 4 in 1 4 " rows . 
**No . 2 14" rows , check . 

**No.4 100 lbs . treble super phos . 7° rows. 
-i:·*No. 5 100 lbs. troble super phos . 7tr rows . 

,i:-*lfo . 3 Check & 7" rows . 
~ 
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planted in 14 inch ro shad 48, 49 and 59 percent of 

mealy kernels . These figure ... ould indicate that barley 

planted at widor s acings have h igher percentages of 

steely and semi- "teely kernels and narro spacings are 

conducive to r enly or mellow kcrn ls . Tho application 

of fertili zer did not seem to influence the percentase 

of mealy kern ,ls . 

The check plot planted in seven inch ro shad 79 

percent of t.iea.ly kernels , and the plot with 100 pounds 

of treble superphosphate planted in 7 inch ro shad 76 

percent of mealy kernels . These two awn.ples were the 

highest in percent of mealy kernels and according to 

official standards \ ould -,ro.do s.lting barley • The 

other samples could not be classed into maltinY grades 

The factors responsible for the high percentage of 

me 1 k rnols in two of the lots of burley grown at Ida

bel are: type of soil , vidth of ro~ , climatic conditions , 

especially rainfall during the months of April and .ray 

which favored slow ripening of the barley kernels . 

Tho index of mellomess percentage ai'tor steeping 

was hlgl for all sp cings and fertilizer treatments . 

The higl index of mellowness , 84 to 92, would indicate 

a high percentage of conversion of vitreous kernels to 

mollov, kernels . 

The percentnge of :moisl:;uro a ' sorbed b each of the 



Table XII 
DAILY PREC!PITATIOlii, IDABEL, OK!,AHOMA, JULY 1940 THRO JUNE 1941 

Date July Aug. Sept. Oct. Nov. Dec. Jan. Peb. Mar .. Apr. I!iay June 
l • 79 .17 .44 .02 
2 1.44 T .40 T 3.56 
3 .20 .13 .so .10 
4 .14 .03 .2:3 
5 T .74 • 41 
6 .04 .03 T .:52 
7 .24 .41 .02 .28 ,81 
8 .02 
9 T 1.71 

10 .06 1.55 .03 .96 
11 1.00 l.14 
12 • 26 .02 
13 .os .14 
14 • 26 .50 .21 
15 T .45 1.34 .os .43 9c-• v 
16 .05 .56 
17 .il 
18 .19 .32 .17 
19 .03 T .11 .18 
20 5.36 .35 .og .os 
21 .so T .41 
22 .oe .o:s 1.88 T .01 .18 
23 .08 _ 2,,39 .62 .61 1.86 
24 .so .05 .16 • 37 .19 
25 .os .41 .06 - .17 1,ri T 
26 .21 1.35 .• 22 
27 .os T 
28 ,59 .,ll .01 1.24 
29 T 1.18 _,.Ol 
30 .oa 2.96 T 
31 .83 
Total 6.20 .88 1.10 2.81 8.G4 4.'98 l.87 l.99 211132 '? .• 17 .178 8.60 

-(fl 
r\J 



f5.vo treatments was belot"! thf; amount ch should be 

5 7 v 

iribi.bed <.1ver a 4i3 hour steopin0 period.. It is difficult 

to e.x:pla.in such n rcac:tion, s:1.nco most nuthorities (2), 

(10), (36} have proved that with. a h:1 011 percentage of' 

:m.only kernols, a 

in st relatively sho:rt period of th:1e. 

'fi1-e percentage of protei:n present i:o. the fertilize:r• 

and apacil1.g tests w:t tl}- ZHchiga.n Winter bt1.rley "\llfas low 

Oklahoma dur:lng the same crop ·yet~.r. "rh(:) low percentage 

of protein in. the Idabel samples ma:r attributed to 

the high rain.fall during the monthr1 of Apr:i.l nnd I,lay as 

sho¥m in To.blo XII .. rolat 

wl th great~:i:t• tendency to d:tsci:rne 1 out of' 

a pnrt of the available ni trog,e:n su:.pr:ily could other 

:i.:nflu.Emc factors. 



Results - Summ r:y: of ,2 results.£!. ill v rieties grown 

at tho different locations during ~ - 40 ~ 1940-.Q. 

54 

Data presented in Table XIII show that none of the 

varieties grown in the crop years 1939- 40 and 1940- 41 

at the different locations could be graded as rnal ting 

barley .. The factor for d ctermin:I.ng tho grade on all 

the varieties was test weight per bushel , except for 

the sample of Michigan Winter grown in 1939- 40 . The 

grading factor on this lot was broken kernels . S~~ples 

3 and 4 grown at Idabel in 1940- 41 had more tr-an 75 per

cent of mealy kern ls and could not be classed ns malt

ing barley becau e of the igh nercentage of skinned and 

broken kernels. Those physical c.harac bers are controlla

ble by proper threshing . 
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Table XIII 

11ARKE'l' GRADES O I BARLEY GRm"!n AT DI FFERENT LOCATIOUS 
nr OKLAIIOil1 , lJURING T E CROP YE 1939-40 and 1 940-41. 

Variety Grade Glass 

Still ater,. 
Manchuria 

Winter 1939- 40 

1 ichigan Winter 
Club t'ariout 
Brown '• inter 

"':o . lBarley 
No . 3 Barley 
No . 3 Barley 
no . 1 Barley 
No . 3 Barley Tenkow 

Wisconsin 
110 .. Early 
Ward 

Winter No . 2 Barley 
Beardless No . 3 Barley 

lTo . 1 Barley 

Stillwater, 'inter 1940- 41 
Cape no . 4Barley 
Italiani no . 4 Barley 
.. .fn.nchuria No • 5 Barley 
Brom iinter No . 3 o.rley 
Michigan ,dn ter r o. 3 Barley 
\7is consin Winter No. 4 Barley 
Mo. Early Beardless No . 4 Barley 
Tenkow No. 3 Barley 
Okla . Sel . 1-35- 72 No . 3 Barley 
Tenkow ( Perl{ins} no . 1 Barley 

Still ater , Spring ill! 
Velvot No . 5 Barley 
Club Ma.riout :No• 4 Barley 

. . Tenkow No • 5 Barley 
Manchuria Sp. Gr.Barley 
Cape No. 5 Barley 
Timirick No . 4 Barley 
Italiani No. 4 Barley 
Spartan no. 4 Barley 

Idabel, Vinter 1940-41 
Sample l ~ No. 1 Barley 
Sample 2 No . l Barley 
Sample 3 ? o . l Barley 
Sample 4 Ho . 1 Barley 
Sample 5 Uo. 1 Barley 

Grove ,, Winter ll!Q-41 

* 

Determining Factor 
or Factors 

Broken Kernels 
Test eight 

Test Weight 
T. W. and bro ren kernels 
Test -Weight 

Test "eie;ht 
Test ".eight 
Test \, eight 
Test \,eie;ht 
Test \..,eight 
Test eieht 
Test \Veic;ht 
Test ·iei5h t 
Test Weight 
Test 'eight 

Test 'eight 
Test l.'ieight 
Test v eight 
Test v:elght 
Test \''eight 
Test Veight 
Test 1r eight 
Test ·,eight 

Not e;raded because samples were too small to 
obtain test weight per bushel . 
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SUMMARY AJD CONCLUSIONS 

l .. Mal ting tests were :made on samples of eight win

ter barley varieties grown in 1939-40, nlno winter varie

ties grown in 1940- 41 , and eight spring varieties grown 

in the sp ·ing of 1941 , at Stillwate1• Oklahoma . 

2 . Tests were also made on Tenko: barley grown at 

Perkins , Oklahoma , Michigan V'inter grown at Idabel ., Okla

homa with different fertilizer treatments o.nd width of row 

apacings , and three varieties grown at Grove ., Oklahoma 

during tle crop year 1940- 41 . 

3 . The Winter barley varieties grown in 1939- 40 

at Still ·ator ., Oklahoma had higher test weight per bushel 

and 1000 kernel weiehts than the winter varieties grown 

at the same location in 1940- 41 . 

4 . The percentage of broken and skinned kernels was 

too high in all of the samples tested for any of them 

to be co sitlered suitable for malting purposes . 

5 . The 1000 kernel weight ias too lo on the fall 

varieties grom in 1940- 41 and spring varieties grown 

in 1941 or them to be clacsed malting barleys . 

6 . Hull content correlates closely with 1000 kernel 

welghts and test wei~:,hts per bushel ; as the hull content 

increases tlle test weight per bushel and 1000 kernel 

weight decreases and as the hull content decreases , the 

test weight per bushel and 1000 kernel eight increases . 
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7 . Width or row planting seemed to influence the 

percentage of mealy kernels in Michigan Winter barley 

planted at Idabel , Oklaho~a in 1940- 41 . Seven inch rows 

had higher percentnges of mealy kernel ... than 14 inch rows . 

8 . Th application of 4- 12- 4 f~rtilizer and treble 

suporphosphate did not increase tho percentage of meal y 

kerne l s ln Michie;an ' ·'inter barley _.ro1im at Idabel . 

9 . ~ndosperm texture is influenced by environment l 

conditions and is not an inherited characteristic of the 

varieties tested . 

10. Mealy kernel percentnges 1.• ere higher in varieties 

with hi6 h test weight per bushel and high 1000 kernel 

weights . 

11 . Brown \'Jintor and dsconsin ':inter had the high

est percentages of mealy kernels of any of the varieties , 

inter or spring , grown at Stillw ter , Oklahoma in the 

ye,ars 1939- 40 a.nd 1940- 41 . 

12 . , ichigan ~inter , a check plot planted 1n 7 inch 

rows at Idabel in 1940- 41 1 had 79 perc nt of mealy kerne l s , 

the hie;hest of all sam los tested . 

13. The next highest ercenta ,·e of mealy kernels as 

76 pcrce t for ·ichiGan Winter planted in 7 inch rows with 

100 pounds of treble superphosphatc applied per ncre , 

e;ro at Idabel in 1940- 41 . 

14 . Protein content as lo'liest in samples from Grove 

and Idabel. .. 



15 . Protoln content is closely as"'ociated ith test 

we1eht per bushel., 1000 kernel .eight anc. percenta0e of 

menly kernels . UiP:h protein is indicative of low test 

ei0 ht per bushel, relatively low 1000 kernel 1 eight , 

and lo percent co of mealj kernels . 

lG . High r1-1infall, poorly drained soil, prcvalenc 
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of stern rust, Puccinio. graminis, and h i gh organ le 10.tter 

in the soil were fact,ors responsible for the poor quality 

of ~arley grown at Stillwater in 1940- 41 . 

17. None of tho samples tested were classe~ as malt 

ine barley; ho ever, the two samples gro\ ·t Idabel in 

1940- 41 with 76 percent of me ly kernels ,ere r1ore near

ly ms.l ting c;rudes , tl an nny other s lples . :I.'he percentase 

of broken and skinned kernels prevented those t,·o samples 

from grading malti 1g barley. By adjustir1g the thr ~shing 

ma.chino it ould be possible to cut do ,. on the percentage 

of broken and skinned kernels , a.nd raise the nnrket grndo 

to malting barley . 

18 . The wr•itcr is of the opinion that it o ld be 

difficult to prouuce malting barley ln Oklahoma year 

after year , since climatic conaitions aro very uncertain .. 

Excossivo rainl'nll in Eastern Oklahom ·ccorp 11ied by 

warm hu::nid temperatures is not concluclve t.o the pr·oduc 

tion of malting barley. Centr l ·,.restern Oklahoma 

have cli~atic features favora le to he evelopment of 



hard steel_ kernels , ~hich arc not desirable in the 

~ lting industry . 
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19. More investieations should be conducted on dif

ferent soil types throuehout Oklahoma where the rainfall 

i s hieher th thirty inches annually . 1h nort.eastern 

part of the st te , where small grain is one of the prin

c ipl e crops , should be ~iven more careful study , especial 

l y fith sprine varieties . 
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