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llhological characters or physiological, genetic, ilUd ecological characters 
also must be used in order to distinguish between similar varieties. • 
Their use becomes even more essential as new yar:oties developed by 
plant breeders enter into cultivation. 

PREVIOUS INVE3TIGATION 

Very little work has been done to determine the taxonomic value of 

various characters in cultivated barleys grown under distinctl.\r 

different environmental conditions. One such investigation, however, 

llltmned with this objective anci published by Harlan in 1914 (12)/ 

has remained the outstanding 'work in this field. Harlan studied a 

series of varieties grown for 5 years at eight stations in Minnesota, 

North Dakota, South Dakota, Montana, Idaho, and California. He' 

was concerned chiefly with characters useful for breeding improy('d 

varieties and made the following statement in his summary: 


'While all lesser distinctions must be based upon the broader groups and no 

study of a cereal can omit its classification, the plant characters useful in taxonomic 

work and the ones most useful in plant breeding arc far from being the sallle. 

Plant breeding is concerned with minute differences. The broad taxonomic 

divisiOl'. ',re serviceable only as groups. '.rhe problem of the nursery is not to 

separate Ii 6-rowcd l'.fanchuria from It 2-rowed Hanna barley, but to c\ete("t a 

variant in a plat of :\fanchllria. 


This stat('ment was true a,t the time it was made, when barley 
improvement consisted lnrgely of selection within a Yarl('ty. At 
present, however, it is r(,(o.ognizecl thn,t thC'l'(, is no such clear-cut 
distinction between the use of plant charnctC'rs. ~Tany of the major 
morphological characters rcUC'ct differences in adaptation, technologicnt • 
use, or market vn,lue. ThC' elassificn,tion of cultivated bnrleys is now 
mainly it c1ussiftcation of plrmt-brC'cding products nnd thereforC' must 
bc bused in part on the same plant char!letcrs thut aTe usehll in plnut 
breeding. This makes. it neccssary to (Ienl'with minute ehul"Uctcrs n,nd 
to evalun,tc all tlLxonomie eharactrl's undC'r Yil l'ying environll1 rn till 
conditions hefore thcT n,rC npplietl in It dnssifieil.tioll sehell1e. '1'b(' 
studies described h('\'(' nre si111iln1' in lI1tllly rl'sp('cts to thr ont's CIlITh'c! 
out by Harlan from 1(Jon to 1\114.

~\n ('xc('llC'nt study, somcwlHlt similar to lh:H rcporlNl hcn',hus 1)('('11 
made by ]3('rgalund 'Frit'db('q.~ (8) on ll\(o YIlTietics cOllunoniy groKIl in 
Frn,nee. This work wns publishC'd ill l!l40, ju;:;t prior to \rorle! ,rill' 
II, but a copy wus not lwnilahle to ilw writC'l's until aftl'r 01{' war nnd 
their own studies had hel'll ('omp1etrrl nnd l:lublllitll'fJ for J)ubliefltion. 

TECII.\lQrE l7SED J~ l'RESE,\T L\YESTIG:\TIO~ 

ThC' invcsligalio'll hrl'r reportC'cl WIlS undrrtaken in connection witlt 
lI. program of classifi('ILtion of cultivatNl harlrys in thr '('nitl'd StntC's 
n,Tl!l Cranadl1 (2). It was hf'gun in 1\142 n.l ~lndison, Wis., wltN(' nil thr 
YnTiC'ties listrd ill fl bulletin Sllll1nlilri7.ing thp yiptds Ht ('xprrimenL 
stn,tions for the 5-yenr prriod ] n:ri--4l U9) werr growlI for id~·ntifi(,!ltion. 
During the winter H)42-'1:3, studies on tC'C'hniqup to be H.pplied \\'('1'(" 

carried on, and somr or the> rrs11Us of Ihr:;(' stud irs nr!' rrport('cl . 

3 Italic numbN5 in parcnthrscs rrfer to Lit('ralur!' C'Hrd, [J. ;a. • 
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TAXONOMIC VALUE OF CHARACTERS IN CUI,TIVAT;F.D BARLEY 

The field studies were extended in 1943 und 1944, wlun nurseries of 
,rlinter and spring bUl'leys were grown, A totu.! of 69 "ti:1t('r varieties 
and 119 spring varieties WPl'C studied, Th('se WPl"C grown at 13 
stations in the United St·utl'S Ilml2 in Cuuadn. (fig, 1), selected to repre
seu~ typical arcns of bn.rll'Y produdion und to ine1ude n wide mnge of 
enVIronment. 

..-------------'----_-1 
FIGI'RB I.-:-itntion;; nnd the y<,ar:; dtlrin!~ whi::h the bllrlf'Y yurit.'fipl; w£'rc grown 

for cllli';;ificlltion sludies, S=l)prilig vnriplics; "'=winter varicUc:;, 

Extensive not('~ W(,1'O tnken ill the Jield during tlte gJ'Owillg SCilSOll 
ulld, lut.er, .ill tiL(' 1l1borntory 011 spike SP('Cilll('lIS, All fh(' wint('r 
vnri('ti('s WI'I'(' six-row(·d (Ilordeum l.'ulga.re L, ('m(,l1d. Lnm.), while 100 
of till' spring sods Were six-rowed nnd 19 two-rowed (JTord('1Wl. rlis
lichum L, t'llwnd.Lam.), Th(, yuric-ti('S W{'n' plantt'cl in plots of two 
5-foot rows or in singlt' IO-foot rows, At most pln.crs fl. singlt\ sCt'ding 
WIlS made; but at some, two WI'I'C' muciC' on diffc-r('nt clnt('s in ord£'r to 
extend thf' seop(' of the studi('s, AthnrvcsL, about 15 spike's WPI'C 
colleeted from ench Yllriety lLud tIsed fOl' menSUl'('ml'l1ts and for such 
detailed obseI'vlltions ns ('ould b(' mlld(' mOI'I' I'Ilsily in the Inhorutory, 
In nIl, 240 HC'llls wel'(, nol('d on (,11('h spring variety nIH! 820 on oneh 
winter variety, or a totnl of npproxilllllt('Iy :')3,000 recorded Obsi~I'Yn~ 
tions for nll YIlI'ietif's, The winter vn.ri.Nics were grown from Cull and 
spring sredings nnd from Yernaliz('d lind nOll\"('rnulizN/ s(,pd, in oI'der 
to ('valuate thc: winter growth hnbit of (meh. 

Each ('harnett'I: is discussed in till' [('xl, Ilnd in addition nIl ehllI'ILcters 
Ilre elnssified 01' gl'otI/H.'d in tnble-s, In ('neh detnil('(/ ll1hl(' tll(\ YIt:I'ieti('s 
nrc dassed by groups Ilnd Ill'e gh'('ll n'fcrcnee Iluml)(lrs for lIS(, in th(' 
summary tables, ill whieh nIl vllrieti('s UTe listed hy llnme. The 
vnriety list('d und(,)' t1H' gI'Oll P numht'r in tlw detailed tnbh\ is a lypienl 
l'eprt'spnillti\rn of tlw vnrieti('s belonging to thnt gTOUp. The disLI'i
blltion of the YIll'ictit's nmong the ~rroups with respect (0 H. ('hllrfLcli'l' 
»Iso indicnll.'s its yaIlle for clnssifying n. Jnrg(' number of vnl'irtic-s, 

http:l.'ulga.re
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CLIMATIC CONDITIONS 

Th(', ~C'nC'rHl ('limatie ('onditiol\$; Itt tlll' lo('ation wlH'rl' the nm$;('rit's • 
WPrl' ~rown IH(' ~iv('nin tnhle 1. The elimutolo~i(,ill data for tht' 
nurs('rips in till' t:nitNI Stith'$; ttrl' from till' r nitod Strlt!'s W t'nth!'r 
BurNlll; tho:;l' for OttltWll, Ontllrio, Canada, from till' ('('rl'1l1 Division, 
('('Iltrnl EXIH'rinH'ntal F'lIrm III, Ottuwn; llnd thost' for Brandon, 
~vlllnitobn, C'nI1Ufill, from till' Expl'l"inH'nlul F'nrm lit Brunc\on. 

FACTOHS DETEI{MIXING TilE VALeE OJ? TAX():\O~IIC 

CHARACTI;RS 


Thl' most ImpoTtnnt qunlifiention for the tnxonomie vnlue of n 

ehnrnell'1' is thllt it be ('ollstnnt uncl('r nil environments. Xo dlnrnct(,I' 

('nn bl' USN\ snlisfaetorily for tll(' mnin divisions of a taxonomic: 

s('hl'll1e without this qunlifiention, and its value bp('on1('s less ns its 

stnbility decr('ns('s. EVl'n tlll'll its usdulness is limit('(\, unl('ss th(' 

('hnrtlete'r \livid('s til(' material into major groups, milking it possible 

to use sevl'1'Il1 othC'r eharneters £01' fmthC'r divisions. Th(' s('parntion 

of six-rowed Ilnd two-rowpcl barleys is, for l'xllmph', bllsC'd on a slllbic 

('hul'IletC'l' (lividing till' II1atl.'rinl into 2 large groups. Should a ('har

netl'I" separnte only 1 vlu'icly from 100 others its usefulness is limilf'd. 

~rhus, .E:zond is the only variety umong 188 IlllYing fully smooth 

gllllllt' !LWIIS. Agllin, the s('pnmtion bnsN.l on Ilnthoeyunin in diffpr('nL 

pllrl:; of til(' plnnt is dilfi<'lill, owin~ to the' \'nrillhility of t1)(. ('hnrndt.'I·, 

1\ nd fll rt hl'rlllorp Olll~r small groll ps ('nn h(' 51'PIHllt I'd f..om Ihl' IlIq,w 

mn~s of Illnll'rinl Ihnt i~ illtl'rnH'dill\\' ill I'hnTn('\l'r.


Thl' \'ullll' of a lnXOlltlllli(' dlllrnl'll'r is nlso dt'lI'''llliIlPd hy lh,' "mi~' • 
with ,,'hi('h il ('nll h(' S(,('II 0 .. I'('('ognizt'd. 'I'll£' six-rowt'd 01' two-ro'.','pd 
(.hu ..net"r ('1111 hl' ddl'rlllinl'd at n· glnlH'l'. ~linllt(' (·hU..llet(· ..~' Ibut 
lin' hu..d 10 s('(' 0 .. filld art' of Illll('h II'S5 "nlla', Ynri('tips ('1\11 hlr se-pn .. 
rntt'd 011 III(' kngth of tin' m('his int(,rIIod(', but ill OI'df'r to do this it 
Oftt'll is Ill'('I'SSU"r 10 nIH).;" 1I, 11111111)(' .. of tillw-('onsllrnillg physil'lI'l 
1l11'nS \I r('nll'lI (S.

('hllrnl.tl'''S (hnl 111'1' (1'IIIIsit'lI( or 11·llIpol'll ..~· urI' 1\01 n:; \·ulunhlt· II'; 


lhost' thnl 111'(' mOl'l' pl·rmillll'nl. Alllh(wrllllin ('oIOl's ill tilt' IIl1ril'II':::; 

nnd n WIIS nn' usually ('xP"l'ss('d for ollly a short pI, ..iod. On til(' otiH'r 

hillld, thl' 1(,lIglh of ..uchilla hnir:::; pl' ..si:::;ts indl'finit('lr f ..om thl' tillH' 

11\('\' lin' fol'tllt'd.

Spike nnd kl'J'lI(,1 l'illlrudl'I'S 1\11\'(' tIll addl'd nd\,lIlllngl' 0\'(''' oth!'\' 

plan( ('hnmdp..s for i(\('lltifi('nlion in tim! lhl'.'· On('11 nn'. til(' only OIWS 


nynilnblP 1'0 .. this plIrpos(', fo .. it is II C'OIllIllOIl pnl\'ti('(' t.o gin· tit(' tnxoll

omist II few spikPs or sonH' thl'l'sh('d s('('ci WIH'I1 1111 id('nlifil'l1lioll is 

1\('(·dl"I.

\'nTidil's d('nlopp(\ by plnlll-h,,('('dillg nftl'lI show n ~r(lnl('" \'Hrill
hilitv ill SOIlW of t1H'il' ehn"f1l'tl'rs lhun do the oldl'rintrodu('pd \'nri£'tiPl'. 
111 nlnny ('I1SI'S tlll'S(' ynrintlons fU'P quill' ('ol1stllnt f ..om 011(' g('nprution 
to 11 noth(.... ('\'l'n wil('n growlI und('r "U ..yill~ \il1\'ironnH'n tul ('ontiil ions; 
rOI' ('xlllnpll', the IllIi ..s on tht' ~lunH's of It ,'uTil'ly "ithl'" (,0\'(,1' th,' 
glulllPs, nn' urmng('d ill blinds, or nl'(' n'striet('c\ to t1lf' midlim', This 
is tvpieul for thl' \'n ..h'( y. but it is 11, difli(,1I1t ehnruetN to ('\'IrllIatt', 
It i~stnhll', Vl't it. is np('\:ssllry to \'stnhlish will'tlwror not 11\(· mixtllr!' • 
is It 111('('11nl1l('nl 011(' or is flll lnlll'rit{'d \'ur.iplnl Chil ..I1{'\(· ... 
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10 tho circumstances exemplified, it seems desil'8blo to know what 
peculiarities aTe nssocinted with different characters and what taxo- • 
nomic value each chnracter hns. before an nttempt is made to classify 
a group or varieties, 

CHARACTERS STl:DIEO 

A great many characters W('1'e studiNl, anel from the obsl'l'Vlttions 
made they were plnc('d ill two groups, those useful and those not 
useful for taxonomic work. rrhe yulue of a pllrticulnr cbaracter 
might be changed mntcl'inlly if u ~'1'OUp of variptips of more diverse 
origin WPl'e studied. The chn,ractpI's falling into the two groups are 
listed below, but only those ill the useful group m'e dis('ussed a,nd 
ilitiStrated. 

Characters useful-ContinuedClllu'acters useful in taxonomic work: 
Growth characters: 

Spring or winter growth habit 
Early growth 
Time of heading 
l'osthan'est seed dorlllllll\:v 

Leaf characters: . 
Hairiness of leaf "heath:; . 
('olor oi leaves I 
Length Ilnd width of \(,II\'('S I 
Anthocyanin in leaf sheuth~ 

and auricles 
\Vllxioess of leaf shclllb and 

leaves 
Position of lClLyes before hear\

iog date 
Size Ilnd shape of fIaglell \'C',;
ell rling of flaglea \'e" 

Stem character,,: 
Height of plants 
~trenglh of stmw 
Xumber of pxpo,;ed noell''' 
Anthocyanin. in nodes I 
Anthocyanin in. "tclllS 

Shap(~ of npck , 

Di:;tnncp frotH fIllgll'llf to ;;pik(' \ 

Shape of collar ' 


Rpikp clhLrllcters: I 
Xumber of rOw,; .ill ;;pikl' , 

;:)hnpl' of spike 

I.ength of ::pik(' 

Wuxine;;s of spike' I 

SpikC' d(~m;ity 

'i'wl'uked spike I 

:\umber of ~l('l'il(' ,;pik('lebllt i 


bu:;c of spikp I 
O"('rlnpping of lal('ral kPrJH'ls I 
Position of ::pikp , 
ToughllP,.,s and hritll('Il("'" !)f l 

rachis I 
1rlliriJl('~;; of ral'hi,; Nlgps ' 

~pike characters-Continued 
Length of basal rachis inter

node 
l:ihape of rachis int('rnode 

Glumes 

GlumI;' length 

Ilairille,;;; of glulJle.;; 

Length of glume awn,; 

Barbing of glume awns 

LengLh of aWlls 

Barbing o[ aWIIR 

Deciduou:; awns 

Anthocyanin ill glulJle a~"ns 


and awns 
Hood contrasted with a\l'lI:; 
Elc\'aUolI of hoods 
Hood appendages on middle • 

lobe 

LenJ-,ri,h of stamens 

Hllirim'ss of stignm 

Threshability lind shlltil'ring 


Kernpl characters: 

Xaked contrasted with corPfed 


kC'rnl'l:5 

KPfIl('1 lepgth 

<. :('rm l(·ngth 

Shupe of kerlwls 

Lellllllu-bus(' shap(' 

L(,lIlllla teeth lind huirs 

Wrinkling of hulls 

Huchilla hair,; 

Hu(:hilla abortions 

I.c·ngt h of rllch illu 

l\:ernl'l ('olors 
('0101' of IPllllllil tlnd pulpll 
('olor of caf\'op"i,; 
(,olor of nh'llf{lIlP 
Width of d('plh of "pnlral 

cn'u:w 

l~ernpl w('ight 


• 
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'l'AXONOMIC VALUE O~' CHABAC'I'En~ IN CULTIVATED BABLEY 

Chumcters not useful ill taxonomic work: IChlll':leters not useful-Continued 
Ll'lIf characteri;: ~pikc charllCtcrs-Continued 

::;izc and shape of auricle and: DiRtulIce betwcen glulIH's ut, 
ligules : point of attachment 

Roughness of leayes ClulIlc width 
Xumber of stem lCIl\'l~$ Width of awn at Up of lemma 

l:itClIl chnmcter: D('ciduolls lemma 
Hairiness of node::! ::;ize of middle lobe of hood 

Spike ehamctcr:l: K('rllrl character: 
llachilllltc Iatentl kC'l'IlC' Is , Width of poiut of attachment. 
Shape of rachis unci mrhi,; ill-: uf kernels 

I.rrnod('s I 

GROWTH CH,~\RACTKIlS 

'I'll(' clussificntioll of n, variety' aCt'ordillg to spring ot' willtC'r growth 
habit is bl'st mIHJ~' 011 tbe basis of its usage and on the prcs('nc(', or 
ubsC'!l(,l', of a rosette-growth stnge between germination und the time 
(11(' stt'ms elongate. In spring Yllrictit's till' roseth' stugc is lacking 
Of" IIl'U dy S0, wbel'ens in wintt'r vILl'ieLics it is tL signi{i(·n.nt stage in 
till' lif(' of the plant. AI~ spring ytll"ieti('s IH'nd reudily from spring 
seNiing, whel"(,us winlel' vllrietips trcat('(i similarly mlly or mily not 
Itl'ud; Itnt! the ('xtent of hending is cIo:>!.'ly /lssocilltl'd wi th the degree. 
to wh1(:h the. l'os!.'tte stngl' is expresscd. A weak rosctte stage is 
folIow('d by a ~I·eat denl of hC'ading, and eOl1\·pr·sely, fl stl'ong rosette 
St/lg'C by Httle If any llending. 

Till' growth-type rellction of winter VIll'i(lties was studied ill severnl 
WHYS: (1) By obsCITu.lions in the field of fall secdings mode in the 
wintpr barley nrell; (21 b.v obselTlltions of the ('xtent of hending from 
spI·jng seeding in the sp.l'ing bnrky ureaj unci (3l by oiJs(ll"YlltioIlS on 
til(' ('Ireets of \TI'l"Hnlizntion. 

The observlltions fl('eording to (l) und (2) Ilhovc are givell ill tnhll's 
2 and :3, l'espectiY('iy, 'I'll!' ('hn m('lel'isti(( growth-type renction is 
ShOWll for (,Ilch variety. wheu s('('(I('(1 in [nil lind in spring. tFhe IlOU'S 
Oil til(' faU-sown IllM('l"Jlll WPI·C fnkell Oil th(' I('ngth of dumtron of til(' 
l·osl'tt(···growth period [mel the spec(i of d(,\TC'lopment before h<'llCling; 
",hPI'PHS the nolf's on till' spl'ing-!:l('('dpd mu.lCl'inl nTf' 011 the Pl'I'('('ntl1gc' 
of plilllts thltt 11<.'11<.[(>(1 Ql· fllil('d to hC'lld. Tehus, in group 3, for ('XIUliph" 
of tnhh· :~ nnd fit ,,\h('n\t'PIl, Idllho, Oil ,TUliP 2R, lHH, 10 p£lr(:<'nt of 
til(' plnnts of ~fuL'l1()I)iu·h \\"('L'(, classified liS hnvillg ILwillter-gl'owth 
1."1>£" Whp("PtlS no IH~I'('('nt bud 11 spring-growth tyP('. 
'Tlw ....,·rtHdizrd S{,N\, full-st'l'(\('d fit ;:;llt'uloll, Ariz., in 194a, WitS 

tl·(·n,ll'd fit ::33 0 to ~4°F'. for ~~o tillYS, lind thut sprillg-S('ed('d nt Abel'
d('(lu, Jdnho, in 1944 was tn'Ilt<'d Itt llie SllllH' ll'mperatllr(' for 3S dnys, 
The Yl'I'Hfdizl'<l illHl 1100W(II'I\aiizl'd s('('d of eUl:h YIlril'ly WilS grown ill 
uiljtl(,(,llt rows, It was p\·idpnt tltn.l \'l'rtlnlir.ntion l"P(/ucpt/ the germ i
nnting cllpn('i ty of till' SN'lllI nd. prodllcl'd sligh lly pOOl'pr IWl'nlgt' stunds 
thitn til(' U11.tn'ntNt S(·('(l. 'I'll(' dill'('!'P/Wl' \wtwN'n lll(~ two, howevel', 
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8 TECHNICAL Bl'LLE'l'LN !H2, r. fi. DEI'T. OF A(:Hl(TL'lTHI~ 

"'liS Sli!!ht nlH\ did not uf\",('t oth<.'1' oUHPI'\'nl:,1I1:; lhul Wl'l'l' ll1udt' . 
Titblp 4~in's thc' dnt('s wlwn plnnls 1'1'0111 \·pl'I1nli7.(ld lind nOIl\'l'I'llilli7.pd 
s('ec\ fil'st sho\\'('d difl'CI'PIl('PS ill Ih(' mIl' or d(I\'l'lopllH'nl nnd wlll'nl'nl'll • 
IH'ndl'd nnd riP(IIlNI. It is p\'ic\l'nt rl'om tltbll's 2, :3, nnd '* lhnt tI\(, 
willtpl' bnrll'Y3 11I1Yp n l'utlWI' wic\(I I'nllgl' or ]'pspons(' to PIl\'il'onllH'nt 
nnd to \'l'l'llnli7.lItinn. 

• 


FI(d HI'; 2. EI1\'('[ of \'('flilllizat iOIl 011 .1 :\ak:uII! \\u~I', lWei It I'llnhll' :!'q;;11 •
.\3-2-2-2: (t, XOIl\'prualiz('(l; IJ, \'(·f1111lbwrl. :-'lll'tlllJl1, ,\rll.., .JulIIWf) 12. IUI·1. 

http:nOIl\'l'I'llilli7.pd


9 'l'AXOXOMIC VAI.lIE OF CFIARACTEHS IN CGUL'l\'A'rED BAHL~~Y 

• 
TIH' p{re('L of YPI'IlUIi;r.lltiOIl 011 two vnl'ipLies of l>I'tl'lpy is showll ill 

figlll'(' 2, Nnknno 'Vnsp 1'{'SpOllded quickly to v(,I'llnlizutioll, WhPl'PHS 
PUI'(\tH' 2S 156 1\:3-2--2-2 glw(' only II, weuk r('spOIlS{', '1'he luttel' 
vUl'iety .is clnsspd with the Rl'llo group in tnble 4, 

'I'Anl,l; 2,-(;rowih-II/Pl' rc(/cliol! oj 60 willi('/' v(/rieties 1L'1wn J(lll-,~tf'dcd 
[II", Willll'r; RI\", frlh'PII('dinlt' hclw,','/1 sPrillg IIlId Wllll"r: IllIri ,~. ~ilril1g typ~l 

(lroupl: /'
;;(ntioll ):('11" NllkllllO , 

Wn~t' 

I 
HIII,'I~h '1!l~:H;J ,

Uo lfll:HI
"nrrwill(, '., .. IUI:l-41
\·drft'tI(·:; rt'prc>sllnh'd lIumh(ir< 1 ; 

~1',IIII,I'; 3,,·-OroU'lh-(Yf/e rellclioll oj 60 It'inll'r v(/rielh·s 1I'1t('II spri"y-,w'(/c!l 

[W, \\'IJIl,'r; I"\\', iIH'-l'Illl'<linl(' l"-!W"ell ~prr"g tlll,1 \\'illt!'r; IIlld ;;, ~prl!l!( tY[II'; pn'(',.JrrJ by P"ff'!'ufll!w 
1l~lJn'~1 

:OmIlP 1; OrOl'II"'; llroup:1; I Orflll[l'I' (' - '(J ro' !lmn,,':I>al(' :\'"ukuuo' - :\fnl'flO • .roup iJ.: roup I, 'nntf-I' 
• WIlSt' \\' Olll( , hurh 'I I fNI,·1I HI'IlO; 'I't'nk!)\\' !'Iuh 

~fnoli'()11 
r

On 
JIIIll' 25, Hila 100\1' 101)\\' 150\\' M!S j li~),~ ! 11,01\' !July !.11.IUI,l II)!II\" 1001\' I ,lilli' or.;; t !!\\' OS:; I IXII\, J;; 1Do .Im:. :l,IHI' 

r 

UKIII
Ill. l(X)\\' ;11.11' II,,;; ~II' O~~ i !III\' as

,Iuly " .1011 ' ' 1001\' lf~I\\' .ii\\' !!Ii,~ ~~JW SOH! lf~J\\' •,Ih"('/("'II June :!ii, HlH 1m;; 111011- JO\I' II(J;; 1m,.; 5011' :'(lS iOil 1':1\<1 of July I 1110;': 

HI! (1 ~ 
 '1111\ \'0;; '!W !I&S \lX).- II II' !~J::l I 

\"'lriNil'S" r(lprp .. 
~Pillt"r numh.'r• I 3 i 1 S fl at; 
l Irf1H"p Of !-.prill! t~·PI'. 

: Till" t)h'll'rt'af inn \\ as f11'l·hl- un Ut(o riprjlinq: dntf'P t)( t!w \,Hrh~tf(i~ 


Su('h varielie:; Hi> Rpno, 'Pcllkow, and 'Villl('r Cluh, whi!'h hlll'C' rio 
Iypi('nl winlpl'-'I'I'OWlh t-"pC', (rj\,(, Ihp pool'es\ 1'C'RpOnS(' to 1'('rnnli:r.ll
lion. This is L~ 1)(' ('xp('('ted,"'i1s tlH' 1l1l10tlnt of "Pl'I1l1lizutlOIl Ilpplit'(/ 
wn::; Ilot in[('lllh'd to bl'(,lIk l\, longo-willl('I' 1')!';eU(' slug!', II will 1.1(' 
noted in tubl(! ;3 (hnt th(l HellO gr'oup hill'; IIlOI'l' willle'l'lIess OWIl t1H' 
Winlt'I' ('Iub 01' 'l'(lllko\\' gl'OUpS, It is nl!';o ('I'it/PIlI (hnl th!' \\~()lIg 
gl'OUp. wIIi('h d()!'s not sho\\' til(' typi(,1l1 winl<'r growth ill Xor(h 
('nl'Olilili Illid :-;0 lit h CUl'olinn.. but I'nl!r1'1' til<' inl(,l'lI1('dilll(' (!I'owf h. 
I'(,HC\.)O; II:; II wint.,,1' lYlw wlH'1l \'(,I'nllliz('d and groWII from spl'i'lg ;';('1'1/

ing, Xnknnn '''11 !'; (: ;';(1(,111$ to he IIllPI'('dil'tllbl.. in it;:; 1'C'netiolls, both 
wlll'll fnll-sI'Pdl't/ in th!' :-;oulh(lu$tl'l'n Stnt!'s lind WIH'1I spring-s!,('t/"r/ 
in tlH' :\'ol'tltprn Stnl(ls, 1111(1 ,\'(·t Ih(,I'I' is nO dOllht tIlfLL its winll'l'll(,ss 
is 11101'(' ('ilsily bl'Ok('n bv "Pl'llUli:r.atiol1 thall (hIll of II!)\' olhrl."'llI'il'(Y, 
Tilt' int ('I'lnZ'dintp gJ'OllJ), 1'('PI'('s(lnlpd by ~ IIU'llol)H,I:1J n nd 1.J'('dpi I, 
S('(,II1S [0 fH' IIlOI'!, ul1(,PI'tain ill its r(,Il!'(ioll:'; tllllll IIny oUI('" group, 
hut th(' 1'1\('[ thllt iL 1'C'IIlHinR inl<'l'llH'dinlf' in nil p[I\('('s' pl'ol)llbl~' iH(Ii

• ('n\:('s (hnt g(lnet if' and ('n\'ironllH'ntn.1 ill(JUPIH'P;': 111'(' n!Jollt Pfjlllllly
IllLlnn!'ed • 

'J'lI('!,;(1 fin,lillgs f'onfil'rn tlH' ('II1'Ii('1' stllll'l1H'nt thllt 111('1'(, is 110 1ll01'(l 
S!lli::;fll.C'tOl'Y wI',y of gl'Oupilig ('lrltinl(pd "Ilrl('.v~ into ;':(1l'ing or willt!'I' 

7:';·1(r,) .j, :! 
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TAIlI.t: •.I.·~nclldioll oj 69 will/l'r varit/ies to t'ernalization 
.---,----~-~,-----.----~ .."-~ -~.~ ..---."----.--- ~ 

I", (lrullpt: XllkU\lO 1\ Or01l112: WOllg IOrollP 3: Mnrno· \ Orollp4: Irrtlcll \ Grollp 5: H~llo IOrol1p6: 'l'CllkO\\'\ W?tJ~~PC;;lh E~ltltioll. ~(·!lr.llll(\ lrenlllwlIl$ \\'liS.,. barh ,..:; 
.....~I'('lItOIl, 1U1:lc4-\:1 I - .-~..",-- ~---.----- -----.- z 

Feb.S·:-.lllr.I;I ..•. ' ..... __•••••••••Ilat(. \·(·rnnll1.(·tl rows ~ht1\\\'d nlst.'r JIIII.1-Feb.7." •• .I JIIII. l-F,·b. 7 __ •• .1 l-'eh.8-1\£lIr.13 .• co 
tlt\\,pl0IUlH'nt than ltonn.'rnalin1d Ih't". '2.,-; ,;. 

Il~ad!nl! !llItC: :-'[lIr.18 1\£or.2fi :-'for.26.•••_.... '1 APr.I. ..........-., Apr.12. t" 
\\'nU\1il.l~iI l\tnr.3tFrh.5 ~rnr 2\1 ~ Apr. 7............ · Apr. G ............ Apr. W. 


tlo.", .. ~rttr. 27 A:.tnr.IS!\onn'J'nnlil.Ptl o""1 Mny4. ........ ;\IIIY 12 ...._.___•• ;\[oy20.
Hil"'l1irl~th\"': 
..i ,\pr. 

,\pf.12 
~~J 

.Apr.27 ;\rtl~'1 ..........j Apr. 1·1 .._.. ;\IIlY Hi .•.•_" .., ;\[ny lG. ___........ Do•
,",lrnulill'd 1\llIy3 ................<10 Ul
do~UI' \'l\flU11iZl1tl 
.\hl'rtl~lI. IllH;' 

]!t'/U1I1I1! lilli(': ,t JUIW 20 __ ~ JIIIIl' 25 ...__• __ ••.1Jllllc2Q "''''''''·1 Jlllle21.··· .. •.. ···1 Jul}·:!. t;1
\"'l'ntttlizl'(1 ' JUIIl' Iii JUIIl'!I0 •• do .•.•• u" __ JUlle2............ Jllllo23............ JIII}·4. 
 "d\• Jun~\'21 July to I- do:":,on\('rUhlizNl 

Jllly28 AlIg.4. !"3Hil~'nitl!:.ttll'·: 

II Jllh':n 
AlIg.n 

. ! July!!·, J lily 22. -' ...... --'1 Jul~' 28 ••10 ......... . Aug. 5.
I Jnil' 2,1\','rJUlllz"d .' '1" ".(\0 ........... Aug.! o 

:-\ulI\""t'ruI\I17,~.1 " I ,Iu __ IJuly 21) 13 20 Ii 8 s 

t:,j2
\>ilrit·tiltS r"IIrrSf'llt(·,t 1lI.lInht~r t 

. __.__ l'-___~. ~-.~" -- >o
:"('(~Ir.l Apr. 8, lUll.t~t'(1lh"ll ;o;OY. U, HH!1. ~ 

g 
~ 
~ 
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TAXONO~IIC VALUE OF' CHARAC'l'ERS IN CULTIVATED BARLEY 11 

• 
types than that bused on common usage. The information used in 
arriving at such a grouping has arclUuulatt'd over a period of many 
years and under a greater range of conditions than any short-timo 
experimt'nt us rt'ported 11('re ('an produce. It also is evident that 
~eneticully the wintt'r., or spring-type ehal'n('tt'l' must \)(1 busNI on a 
large number of fnctol's. 

E,\IILY GIWWTII 

Whilt' the classifieation into spring and wint('.I· gl"Owth habit is 
baSNI on common usngt', on difl"prenees in I'Osetl('-gl'owth stnge, on the 
ability to h('nd nIter late-spring set'ding, nnd on the l'eaetion to 
vemnlization, the grouping in r(>iution to t'llriy-gl'owth typc is based 
on tht' mannC'l".in whirh the ]('!wPs lll'e Iwld dm'ing the six- to ('ight-Ilnf 
stng(' bdore th(l st('ms stUtt to dew·lop. Tho lru,vt's cnn bl' CI'('('t,
semiprostl"lltt', 01' pl"Ostrn.f.t' . 

• 
Flflnn: 3,-Bllrll',\' ~r()\I'lh typp:;: .1, Prolilr'Il!('; n, ('n'el; C, ::('rniprostrn('. 

Th£' ('ltdy growth WitS oi>sC'I'YC'd nl two plnees, Sacaton uno .\[ndison, 
'rhp I'('sults al'e giwll in tllbIc 5, lind the thrcl' typl's of growth fIrc 
shown in figure :~, 

1'h(' obsel'vntions from thl' two sbllions nl'(' \'('IT !lilfe/'{'IlL A 1)lIt!('I' 
dill"el't'lIlintioll of till' l'III']Y growth was oi>tnin('ci in :-)11('111.011. 11$ sonll' 
spring b1lrlt:!ys thnt did not sllO\\' nny lPII(/PIH'y to Pl'Ostl'lllc gl'Owth 
III1c1l'l' ~Iadisoll ('onditiom; did so lIt SnC'nlOl1 (lll.bll' ;il, 'PhI' parl,Y
growth })(111I1\'101'. WIIS more' t.ypical fol' sprillg bnl'l<,,Y lit. ~Indilion. 
lIo\\,('\'pl', thnll lit SIH'Hton. 

III willt('r hurlc'y the' ('()lI\pilrisons IU'P hlls('<1 Oil obsen'ations from 
spl'ing--sN1dl'cL 11111. {('rial n l ~ rndisoll n nel fllll-s("pd('d at Sn('ntOIl. Con
ditions Itt ~Jndi!4on IU'P 1\ I>nol'lnnl for ",inLel' hariC'y, nlld this sl'(>ms to 
fOI'('t' most of the vnri('tics into fL kind of prOSirnl(: gl'owth. Prostrnll' 
g-roWlh isnol. so ('ommon ...d I ('/1 tlw sam(' yn J'ipt ips ttl'\, g-rOWIl \I nd('1' 

• 
more 110rtnlll wint(>r bndt'y growing ('onditiOIl5, flS lit: Surnt.on. TIJ(' 
Snenton obs£'l'vat ions Ill'l', tlH'!'cf'ort', most IikPly to 1)(\ typiclII fol' 
winter blll'ley; The vnriatiol!s in end," g-I'owlh I II:: ('/1.\15('(\ h,,~ IMlit ion 
Illld sl~edillg tlll1l', Iln' shown III tllblc ;;. 

http:Surnt.on
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TABI.ti 5.-Growth haliU 


tI~, J.~rf'(.'ti Rp, s~mtpr()l:;trat.I'i P, pru~tn\t('1 


SPillN'O VA IUFJ1'n;s (WI) 
 • 
OrOUlIl: Oro1l1l2: OrollP ;!; OrollP 4~ Grollp 5 

Stntlon Yllnr Atlas 'fllnl~ HIlJo Vnughn 

E .... ~ ........ ......
FJ FJ E;\[n<lls.fn ........................ 194!! 
~ ~ 


Sp Sp to P .......................
ESncnton •• ••• .•••••••••••••••••• 1943-44 B to.S~6 14 5 -_............... " ..

Vnrletil'~ rel'rl'.~entell nllml)l·r•.•••••.• ,. i4 -------.......-..-_.,,-

WIN'rEH VAHU:1'IES (69).•..•. _______ _______,_.M._ ,. . ..-.-.~----

Tenn"So'C('l Purdue \ Punluu 
Stnllou Yenr Esa\\' :o.[01'11obnrh Whlll'r 2~154 281M

(C. I.I 257) A:I-I-I-II X!-2 2·2 

---~---.-~------------------1---
~[l1disf)n .................._.... II),!:! gp ~; to Sp Sp to P I' I I' 


1)0 .................. .••• 10-14 P F. to Sp Sp tQ I' P P 

l'lnrllloll ...................... l\H!1-14 g " 10 Sp Sp Sp 10 P I' 

\'nrl,.tll.s rrllrrsl'lIt('(1. number.. 18 24 22 


- - .~ ~, 

1 C. I, In thi~ lin I sllh~l"llIellt tIIhle~ rcrr~ to IlCl'(·""loll nllllll)('ro[ I,ll(' nh'isiull of ('('rcnl ('rops nnll IllsC!I"I·s. 

TARI,E B.-Groupillg according to tillle of ht'wLing 

[I';, }:lIrly; M. midseasol1:fJ, l!lU'] 

"l'lu:-<n VARIWrn;S (II1/) 

OWtlp r.(Irnupl (10\('):(l'llrly);"tnl,illl\ Pillsh~'IYIlI1 

M I.
;\lodI501l ........................ . 1\14:1 
 •;\1 IJIW4Do..................... , .... .. 
 :'1 !,JW:I 


Do ....................... '" 1944 E 
~I "


J<~nrl!'o ...... ~ ... ~~.~~ ............ ~."" ....... .. 

MLltlt'oln ......................... . 1114:1 
M f,


Uo.......................... WH E ;\1 

~\ b~rdt\t.'n ......... ~ .. ,. .. ~ .............. ~ .. ~ ...... ,.. 
 IW:I :.r M19H 

flaratoll ........................ . 194:1-14 I. 

I, 

Do....... , ................ ;\[ 


.\1Brandon .................... . I\H:! ;\1
:'119-1-1llo ... . :'1 I. 
;'1 I.194:1

OtI1W~·:··:·:::·:::·:·:::: _. I~I9H .,
\'llrletil's r('\lTesrlltrd. numhl'r... 

-~-,~-- ---
WIN"n:u \'AnIWI'n~H (li91 

- .... '~~.-- .~-.~.---~ .~-
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194:1-14 t;
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Do ;\[ 
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('olumhia . ;\1 I, 

\"rbnI1B•••• r. g ;\[ ;\[ I.

IIH:l-H 
g t; .\11942..1:IlIays.. . ••.•••. ;\\ f.t: 1\1Do ........... ,. ............ . 1943-14 t: I,
;\1 E

Dentol1 ............... · ... · .......1 1942-1:1 E I, I,
;\J. ;\f194:1-14 F. 

Sacaton ................... ·••·•·• I, f, I. 


DO..........................! g ;\! I., I, f,

IP43-14 
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~.......-.:- ..- ~... 


http:n<lls.fn


'l'AXON01\UC VALl1I~ OF' CHAHAC'l'Jo.:HS IN OeUL'LVNn:O BAHU:Y 13 

• It appNU'S from the datn in table 5 thnt nlthollO'U cnl'ly growth 
habit, is n. horitabh' chamctcr, its taxonomic vnlue is lessell('d hpcnuse 
of the grt'I'tt illfiut'nco of onvironment on its (lXp['ossion, 

TI,\lE Of<' Ih:A1)[NG 

'J'imp of hl'nding, us USNJ hpl'!', ['l'fl'l's to til(' lilll(' of (,Il1Pl'g!'Il('O 0.1 
llll' aWlls 0[', il. thl' eusl'· of /tooell'd 0[' ILWII1('f;s vlt/'il'til's, to tll(, tinl(' 
tlH' ooot OPPIIS Ilt tIll' sid!', A numbl'l' of ways of d!'(,I'milling tho IWILd
ing tlnh' tu'p in liSP, but nil aim nt onl' thillg'-tiw du.tp wh(,JI tilt' spikl's 
a['e flo w!'l'iIlg, TIl(' wl'itl'['s f('(·1 that tIw <iMp of nWII l'IIH'l'gC'I l{'(' 01' 

LlIl' oprning of till' boot. most IH'uI'ly coincidps with f1ow('['ing till1l' 
whl'n a Itu'g(' lIumb,·[, of vnl'iptil's UI'P unclC'1' study, 'rhpsp g/'Owth 
stagl's Il['!' drfinitp (,V(,lItS and inslu'l' It('('lIl'uey ill thl' I'('sllits, 'J'his 
6bsl'I'\'uHon ulso has till' advantage of lwing ['p('onh'd ul most stn
tiOIlS bpfol'(' the onset of hot, dry wcntho[', wltieh ean modify pln,nt 

• 

dcvelopmcnt, 
Notes on tillll' of hCIl.ding w(,l'e Obtid[ll'd at sevPl'aI stations dUl'illg 

1943 and 1944, The spring und the wintlH' burlf'Ys IU'P pluced ill 
fiv(' gl'OUpS, uccol'ding to tiul(' of hpudillg us shown in tnblt, 6, und it 
lypielll ,'nl'i£'ty 1m!'; bet'n chos(,1l to l'l'pI'Ps('nt ('neh group, 

TIll' diLtu indiciLte v(·['y d('finitply til(' llspflllrWSS of til(' rhlu'n('l('I' 
in elussificatioll wOl'k, 'l'lwy also show that wid!'ly difl'('['ing gl'oll/JS 
('1111 be distingllislH'cl Pllsily, but thnt ('1l\'il'onllll'lltnl infilH'II('p Illllst w 
eOJlsidpl'pd ,vh('11 Vltl'iptil'S of thl' snllH' g('IIP['nl mntul'ity U['t', to bC' 
sl'pumt('(l. In tilt's£.' ('asf'S ['PI)t'!1tl.'d oilsl'l'vutions Itt the SUlllp stlltio/l 
u.nclnl difl'l'l'l'llt stations UI'!' II(,pdt'd 1'01' IL sal'p gl'Ollpillg . 

POS'I'HAIlVES'I' SEED DOIUHNCY 

UnfOl,tnl1lltt'ly, it wus possibl(· to tpst OlP dOl'IllIUH',Y of f['psllly hlu'
v('sU·d Sl'Pel Ilt only om' stillion, ~\I)('I'd('l'n, unci during ollly] Y(,Il[', 
] 944 (tnbl(· 7), TIl{' dltitl give 11Il inliiention IlS to dill'l'I'PII('PS ill 
s('ed dOl'mluH'y among th(' vlu'it'tips, In both sl)J'ing ullcI willtPl' 

'!',\IlI,I'; 7,-Pn.~tI!Urt'est seed dormllncy in Vlll'ielil'N (/I'OIl'It (1/ • I l)rl'c/cl'li , Idaho, io If}~4 
IFiyur(1!i an' {J('r('IIlItngo of gt'rrninatptl St-,'ds1 

~I'HI:-:n "AIHWI'n;s (110) 

(lroUIl:l: :i Olnulll: :\[Illlliluriai OIl! , W.1. ;151. 

2 wl'l\ks ...... . 100 III momll •••.. lOll2 months.. .. .. 1I1O(j
Yurit'tit.,s fl'pre.!wllt('tl lIumhpr Iti

4 Ii 

WI:-;'I'f;[( ";\HIWl'n;H (IIII) 

Time ufll'!' hur\,~,;t fof' ~,'rrnllUllioll h'st :\Inn'ttI.
I 

K,'nI.Uek~ 1.1. Hlulliolph .\wnl"l<:! I 

!!\\.(Illks ..... ~~~~. ~. ,.~ ...... ~ 

• 
;Jj I' iImonth... . u:; ( ~>o!!months... "" •.•.•... , • 100 ' ,~()V3ri(Jti~s rcpres(ml(~lL .. ~~ ..... " ~ .. " ~ 51 ' 13 
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barleys the most common group is that in which the seeds have some 
dormuncy during the first month after harvest but lose it soon there- • 
after. About 70 percent of the varieties belong to this group. Only 
2 percent have no dormancy at all, 11 percent have dormancy- that 
lusts for 2 months 01' more, und 17 percent grudually lose thell' dOl'
mancy during the first 2 months after harvest. 

LEAF CHARACTERS 

11..\IIUNESS OF LE.'\"" SHEA'l'HS 

The presenc('. or ubsence of hairs on the leaf Sht'llths is a sttlble 

character in ull environments, but is sometimes hard to usc because 

observations have to be made during the early stages of plant growth. 

The basal leaf She!lths ure more densely haired than the upper sheaths, 

which mayor may not have hairs. Strikingly huiry types, as Belford, 

may be found, but the most common are the sparsely hairy and the 

nonhail'Y types. There also arc some varieties that have two kinds 

of plants, those with huiry and those without hairy leuf sheaths. 

Such varieties probably originated as mixtures or as selections from 


• 


FIGPRB 4.-Hairiness of leaf sheaths: A, HairYi il, without llain,. • 
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• 

he~Ol'ozygous hybrid material. Hairy and nonhairy lea.f sheaths ure
shown in figure 4 . 


The vurieties studied are placed in threo gl'OUpS, as shown in table S.
It will be noted thut nonhail'Y leaf sllCltths occm' much more frequentlyamong the spring barIels; 10 nonhail'Y types occur t,o 1 that is hairy,whereas among the wmtel' bal'leys the 2 types are about equallycommon, 'rho number of varieties luwing both hairy and llonhairysheaths is SIllllll among both winter and spl'ing varieties. 
'l'AIlLE S.-Prese/lce or absence oj hairs on ullllalleaJ sheaths

[re, Unlnl present; NH, hnlnllluscntJ 
SPRING \'A lUB't'I1';S (lI0) 

Group 2
OrollP I (prcsent or Oroup3Stntion Yonr (present): IIhscnt):

COllllllon (nbscnt):
Slx·HolI'

Duplox Velvet
(0. r. 4025) 

~IIItIlSOll ••••••••••••••••••, •.•••••••_.......... __ • 19·13 IT )./H Clr If Nil
SlIcnton ........................................... J(I·la··\<I n
IIVnrlotlos representod ................... number....." ...... NIl

11 105 

Statloll 'tollr .\1\'l1loS8 ESIIII' IWI liter Club 

Dellsl·lilo.......................................... 
------/--------/------

• 
IO·I'!··13 ]{ NITSIlOJltOIl............................. .............. 
 1I)·la ..H II l\ul~rufi IVarieties rcprcscntmL........................ HUlUuer......., ...... 30 

Nil 
34
---_._--------------------,---_.!._----

COLOn OF LI!:A \,gS 

Color of lcn.vcs is an ull1'eliable chm'acter, as only small differencesin shades of green exist among the varieties studied, Nutrition,locution, soil, temperatllre,light, and othel' fnctol's are more importantin most cases than genetie factol's in determining the shade of color,'1'his is shown when llotes taken on the same materinJ but in differentlocalities and at dill'erent times tIre compared. This lack of consistencyin reaction is shown in table 9, and only ill very extreme cllses wouldthis chamctcr be considered useful for tuxonomic pm'poses. 

TABLE 9.-0bse/,llalio/!s OIL culol' oj leaves 
[ilO, Diulsb grc'On; DO, c.lark grcen; G, green; 1,0, light greolll 

SPItING VAIUE'l'.mS (110) 

Station Ycnr I I IlorOU11 sJOrOIlP oJ OrouJ,l 8:Oroup 1: Group 2:\orOIiP a:IGroup ·1: 'l'u 1 'j COlli. '!GrOIiP 7: Wlseon·Perth Atlas Odcssli Ouloro COUllort!· IIIlUIi Chc\'rou sill
DarlJlcss------\--_._--------------.--------Mndlson............ IIH3 DO DG DO DO .LU 


• 
(1 I,O' Let

.\bcrdecn................
SuC/aon.............. IC'~I-H DO G DO G (l a DO (IUIH 110 JjO 0 0 ° LGVurlotles ropre· JjG LO

sentcc.l •.nuwber.............. . 42 o 2 1-1 
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TAH(,g 9,--O/JSC'I'!'lltioIlS (lit color of 1l'III'CS-l'olllilluC'(\ 

\\"l:-;'n~n \'A HI E'l'lI';S III!B , 
I IUI'OIlII,I; • ;OrllIlJl ~; • 

Yl,nr ~GroI1P 1:! Grollp 2: n~ouU a~ T,'II- (troup ~i~ O!?t.1Jl f): r; roup j.' Tl'lI
BruAlI;ofi '1~IU.'k(·r 1 ~~~lll- ;~~'l~~r~:l~ (~n"l·uclt·. ~~\~~:~o \"0112 H~:~;':;'~: 

it's;'; U it'SJol:;) 

J)O 110 tl I.n JHI I'll 
\'lIIlIwll WI'l IlO 110 i 

(l (l rJ Bn J.O 0BO n~til·~ltOIi !Un +1 
1)[1 : n '0 Illl Lfi 1(1

.-\ lil'I','C'jlll Ill," Bn 110 
Yuric,tit'S 1'1' P r<": ;, ~i, ;I!~ , 17:'~'Jltt-'d lIt1ll1hl,.'r. 

I,E:\'G'I'II A:\'J) WW'I'II OF I,EAVES 

Both ll'ngth and width of lean's Ul'l' highly \'IlI'iuble, filld th(,l'dol'c 
tht'Y ('1m be uSNl Slll'('('ssfully in taxonomy only whell t'xtl'('ll1l' dif
f('l'('n('('s ('xist. Th('se ehnmctel's vnry wilh locnlity, nnd the infllH'ncc 
of environment SC('ms to be stronger tlHUI the iU/lU(,IH'l' of gl'l1l'tie 
factors, Th(' dntn. in tables 10 and 11 support th('s(' stnteml'nt:>, "\11 
obsPI'\'ations refer to spring YIlI'idi('s, us thpI'e WPJ'P no noticpablc 
difl'(,I'(,IlCt'S nmong the winter varieties, 

TAHI.~, IO,-Le/!{/th of le(//'i',~ in 1J[) '~fJrill(/I'(/ridi('s 
LL'

J 
LOIl~j -:\r, nw(liuIl11oll~; ~, short) 

(irOl1pl: CirotlP!!:'(irnup:{. (irollIJ,I' (,ro1!p"', l:rcHltJt'· 
::Hltion 0111 l)ul'l'('tl ;\!Ia~ "(·,1,,,1> (",nil H''''('hl'r 

,;l!ita I, I, I.;\18<11'011 I,
~H('nton 1!1~:1 ,II I, I, " I. S " 

:-.[ \I ~1\1-/4 ;\1 S ~[ " Ah'r:"('11 
HI. :1 ," •\','ri,"it's n'!d'l·,,'nll·<!, riurnf.er .\ 

TAIlLI~ 11.' Width (lJ lell/'('s in llf) sprill!1 UU'lIiirR 

[I\', \\'id.. ;:-;, ""rroll"l 

(JrtlUP t: Cirnup :2 11 rllll It:!: t:tnUP ,J 
~tnliCJn Ypur ;\;nlldlllria 1)1111,,', \",,1 FI~"l1 :.' 

\~~\(Ii ..on l~ 11 \\' \\" \I' \1' 
\I'UII:I,II \\'~1H'~iton \\'m'l-!o\l'('r':""1I \\" " " 

Ii :!4\"Hrh·tit·~ ff'~ 1"'~l'Uh'll Huml"'r ";1 " " " 

'\ ''1'110(;\'.\''1'' I' LEU' SIIE \'1'11'; \'11 '\IHIf;I,I~S 

'['Ill' dp\'ploPIlll'IlI of tllltlio(,Y:lIliIl color ill !tour ;:;lil'utllS :lnd. !llIri('It's 
is illll\(('I\('I,d hy dillliltic' ('onditioIl:i to lI. high <lpg'rl'l', It L.; pos:iihll' to 
Ilislinglli:ih th!'!'!' g'r(\llps 011 IiiI' hll;:;i:i or (h" qllHIltilYI'I'('SI'nt, I IUlIl",I.\'. 
lliJ;:;Pllt. 1>1'1':>('11\, 01' stl'Ollg, '1'111' "ub:;!'lIt" gJ'()UP i~ WI'II d('riIll''' , bllt 
Ihl' di\'idillg lill!' l)('t\\'('1'1I tlH' "PI'I':iI'lIt" :Il1d 111(' ":.-:lI'OIIg''' g'roup:, i,.; 
illd(.(jllitl', '!'hl' l'111l1':1('\t'1' ('IIIl 1)(' IIst'd IHh'HIltH!!(>O\I:.-:h" ill ('lns:;ifi('Htioll 
WitI'll til{' Hntlto(',\'anill i:i {'(llllpl!'t!'ly IIb:;(,1l1 oj, is ;;ti'olJgly I'XPJ'(';;:;1'11. 
]11 olhpr ('ll';('S it i" of minor impol'tlLlI('P ill dl'!,wriiJillg' \'III'i,,\i;''';, _\Io:'\. 
nll'il'til':i ht'long ill thl' "pn's('lIl" g'I'Olip. It:-. ,;!to\\'1I ill lahl,,:; I~, I:{, 
ulld 14, • 

AlIlhot;-'unin ul,,;() i,; P,"p;,!'''l in OtlH'f plulI~ purt" di,.('lb"l'd ('br'IIIII'I'{', 
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• 

~1"\lII.~; 12.-AlltItOCYlllli/L color ilL basal lert! shea tits 


lA, Ahs~lIt: J'. flr~s"l1t; S. slroll~1 


SPI(lXG VAI!II~'rmS (IIO) 


, flrnup I OrOul}!!

I 01'111111 :1
Yt\Hr (nhs"lIt): [I;~m:;:::l,; (stron~):

('Oi..,t IIIIlIlId"'l1;\I"rlout 

Mmlls()u I Ifi·I:1 A I' SHlll'JlrOIi , 111-1:1··11 A I' S.A hellh'l'n _ T _._ InH A I'I I\'ariel.iI", f\'pr"s"lIled . I1Ulllht'r I R 
'1 fi ~ !~I j 21 ..I'---'--

WIX'I' I': I! \'.\ 1(1 WI'I ES ((illl 

Stillion n'IIr l~irwll1 ! Win"'I' \lut. I "·Url'ttll. 

)IIIdl~oll I 
I!I·I~··I!I .\ P A~nentol1 ,> 111·1:1· 44 A I A 

I 
SA hl'rdf~l'n A I' / s\"nrilitil's n'l1rw-rolt.'d_ illlfllht!r 

IllH 
$1 \III 2

I 

T,\II1,~; 1.3.-.lntltoc!/(/llin color in lipper le(/! slrt'(llils 

l.A~ ,.\h~I·ltt; 1', pn'St,IU!.j fi. strl)tl~1 
SI'H/:-;'O \',IIt/WI'II,S (lllll 

'1',1111.1'; I·L-- .• llltlroc!Jultln c%r z'n lIt1rid(',~ 
I.,\ . •\Iuwnl; ,I', IH'(':-:('Ut; S, strongJ 

SI'HI:-;'O \'.1 IUWI'II"; (II!II 

Cinmpl (lrOIlI1 ~ !I mill' :[
Y!'nr (nh!'t'nll~ (I'n'",'nll: (strun~l.

('OIlH Tn'~111 Alphll 

:'lndlslIIl Hi I!! .\ I' I':-ta('J1Hm 111-1:1·+1 .\ I' ,-:
Ab""I<'('n _ I!IH .\I .. I' 1'i\"Ilri~'th~..' rt.' prt~('llh·d IIIIJHlwr< .f ~!! :t:! 

\\'I:,,'n:H \'A 1(1 ~:'I'I ES (flU, 

Stntroll Y,our Iloudt',llfl "t·!llnd,.- r. l'lI)'l'tle. 

Hnh'lgh.

• 
H>l2-·I:I .\ I' S)/Ildlsfln I!H:I .\ ),I'Bueatun HI·t:l- II • ,\ I' SAhl'rdl'('11 I!III .\ ;;

\"nrh·th':i rL'IH"':'l'nh'd HUlnil('r t. l 
S 

Iii 17 

7Ii.·IW-·1S-:! 
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Th£' obsel~vntions as given in thes(' tnbIt,s '''('rc madt· at lhe following 
stagt's: TIH' basal l('tlf s11eaths in the. ti1l('I'ing stuge just twfor(' tlll' 
lower ll'(w('s stal'tNI to lmn ypllow; thl' upp('r INtf slH'll.ths when the • 
plants wpre rip£'; and lhe ll.mirl!'s at lht, tinw of h('ading, 

WAX(~ESS (W L(UF S.mA1'HS A:-i() LEAVES 

TIl(' waxiness of lNtf slH'nths is OIl<' of the' ('xtl'Pllwlv vurillbIt· ('hat,
IIdl'rs in barl!'y, No varidy nlllong those list<·d h~l'I: is pnlirdy fr('(' 
of waxinl'ss, although such forms do exist. 'fh£' pl'psent matf.·rial cnll 
be cinssNI in two groups, wnx:r sUld slightly waxy, but til(' two UI'P not 
shnrply delimitNl, as thprl' is a ('ontinuous Vllrilltion from 011(' to til(' 
otiH'l'. ns shown in tab1(· 1fi, Tllt'I'p is not pnough difl't'I'Pl1cc in wllxil1PSS 
of ll'lln'S to llI11h it possihh' to distinguish bl'twl.'l'n groups, bllt sllch 
<iifl'l'('('nc('s might occur in mntl'l'ial of morl' diVl'rgpnt origin, 

TAn I.g 15,-lI'axilless of IC(lf sheaths 
[W, Wnxy; SW, slightl~· wnxy) 

:;I'RI:-;"O YARm'l'IES (1101 

Group 1; nroup2! Oroup :1; (JroUIl I: 
::tntiou 0, A. C, ~I Cht'\"rOI\ Warrior Flynn 

\\'
i\lnelison .•0'-' W 
~ncBton .. * \\' 

A bt.'rd(·('rt .. "~. - . ~ , 

\'ur1l-tirs n'lln-;:('nt,-d 


; T1'JlIlt·$.'WI~ Ilund,,,,, •Yrllr 	 _ \\,inli.-r HlUlllull'h 
: (c. 1.25.)

:;tlllioll 

;:".. \\'
1!).I~-I:IHull'igh ,. 	 \\'\\'1IH2-1:I.\I.ndisoll .. 	 \\'\\'HH:I·.f.1~n(·~lt()n ~ ' .. \\' \\'WH 


Ynrh.til'$ n·()n·~t·Jltl·d 

.\h,-relet·n .. 

Xotcs on til(' position. of It'fins bdorp ill'llding, ()btninf'd fill th .. 

spring yu.ripti('s n.l !;il('lltOIl IIl1d AIlI'rd('PI1, fin'. ginll in liLblP 1G, 


TA n r.F: lti,- Positioll of If{/u.~ 11('[orr IIft/dillg in J.1!J spring t'(lriell'I's 

Ill. Prl)<)pillg; I', upright} 

CirullI» ;J~ 
: , CirnH(I 1; On-mp'.!' Hyhrid

,,\ation Otlrrbrllck.'r j'l'nh C'ompoSit<'
'='I!br, ::lSl 1(.2l 

Il t'
~t\C,'f1t()1l l! I)
.\ ber!iet'll •• . 

\"'nril'tit."s rllpn·~,mt(ld .. J1lJruhpC' I~ 


• 



• 


• 


• 
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Whether the Ieilvcs are drooping 01' or'ed is l'i1sily determined just 
before llCllding, The chaI'llctel' is not one of grl'!l,timpOltnnee, but 
it hils some d£'scriptive vulue; most of thl' yuri('fit's have droopillg
l£'nYes, 

Allv obscl'\Tlttioll on the size of It·twes must be considerNI in the 
light; ~of the variability ('llI.ls('(l by nutrition nnd elimat(', Yet it is 
sometimes possibl(~ to use the siz(' and shnpe of th£' IIaglc'n.f, A 
d£'tnilNl grouping is of little \'nhH'. bu t, til(' uSP of four groups, in Yoh'illg 
both size and shape-long, wiell'; long, narrow; short, wide; and shod; 
JlIUTOW-is entil'£'l\T fcnsible, It is £'vid('llt from tnble Ii thnt most 
varieties hclong in' the group with long, wide leaves, 

CUHI.ING OF VLAGI~EA\'ES 

The vulue of the C'llrling of .flagleiwes was studiNl only in the spring 
nLrieties, ns non£' \\'£'1'(' present in the win tel' \'ltrieties, ('uded flng
Ipll\'PS s(,pm to h£' pl'es('nt only on eertnin \'nrietips thnt nrc rellltpd 
gpllPtically, Environnwntnl influpnccs 111'(' lik('ly to hp noti('cabll' On 
alenf ehal"lldpl' of this type, For exnmp!r, no c'url£'d Irl1\'es WCI"(' 
noti('(>(1 in 1()43 at ~Indison and Fargo, but they weI"(' Pl'PSPllt Itt 
Suentoll and AI)(,t'dl'en in J944, This would S(l(,1ll to indi('ILtc that It 
dl'.\~ riimat(' is more favomblc thall a humid one fOI" the d('nloprn('nt of 
this C'hum('tpl'. The datu in table 18 show that vltri('ti(':; with typi.cally 
curled flnglN\.\T('s 1\1'(' rare. and that IL f('I\' are in«'l"IIH'diatp 1}(ll\\'(,(,11
('mINI !lnd normal. 

{II"''"'. l.ong, wirl~.; l..·X, Ion£! .. nnrrow; ;':\\"t short, widp; ,i.:;~T, short, nnrrowj 

tiPHIXfi VAllfW['n;;:; (lWI 

... 
Ilrollf' 3 
(,bort.OrnuJl2I Ilroup 1 "roup·l;:;tn!iorl wid£1J;\"'(~nr ~ (Iomt. widf'j flon~. _IIihnrt.lJybrid! \"('!\on ('Untp(),!lt!' l1~rrow':

nnrnJ~\ 

IIIIUllP:lrn \"anl'(l';>;elrr.i 1~1lr,2' 
~-.- ! 

'fuf/lson, • I!HI 1.\\'
;;tHl."..tltOIl f.\ 1.1\" I.XI!lH-H I,,," ISAb('TfI~N\ _". "\\" ;;Xl~." I /,1\'\'IIr1etfl'S repreSNu(,,1 nunther I. :{\I' .~X"1m I. 

"tll1/Ull TPJlJl(~"if'(' 

Bea"lIrS. 6 


HIII('i~h • IV·lt 1:1Bt.!tsvjllp WI2,1;!
KuoX\'iIIr I!H2 I.t:\ludi'<Jn _ WI! II~fiC,JnlOn, • I'H:IHA.lwcd(l(lll" " lUll
VUri('tivs rp['Tl"<I'IItt,,1 
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'l'.,ulLE l8.-('l/rled (llId IHlr"wljluflll'(Iveli ,ilL J I9 spting varieties 

[('. ('urlt.II' Sf', sli~btly curled: :..;, lIorll\lIII •OroHp ~ 
(1rou\ll i (sll~llUY Ornllp!l 

Yt'lIT 1('urII'(I): ('urlc!Ior fllMtnllil:
"lllIilll! 

lll'ro rtnrll1nl~: i Od,'rl nll'kl'r 
l.il'O 

11'-1:1 :-;: :-;: :\
:'>IIVIlSflJl 111·\:1 X ~ :-\ 
F!lr~n ( :-:l'l!I~:I"'11'~H('ntnJl (' :-;(' ;-.;!U·,·I " Ah!I!'(!IIt'1l 2 2H til 
\"nriNil'~ nl11l'l.o.::(lHl('~I. IIt1lllhi'r 

STE\' CIIAHACTEHS 

II EIGIIT OF PI.A;liT 

TIll' ill,jgilt of pl:mt in this Btud.v waR 1l\('n:-;lII'l'd in illdl\':-; (l'Oll1 thl' 
!o!:lOllnd to tiu' bIL:W of j lip lipikl', TI\(, nU'i('! i(':-; fl t Pitch ;:;lIl1 iOIl "'{'l'(' 

1)\iWpd in lh1'('(\ groups by ItI'iJilrnrily qP\P<'lillg ('h1.sS limits Ihnt would 
ineludp nboui il. third ot th(· \'[Lri('(iN' ill ('/teh, Thpi'\(' groups \\'PI'P 

assigll('(l till' ~Yl1lh()ls S (;.;hMO, ~i (mi<itldl), lionel T (ttdl) Ilnbll' 19\, 

T.\III,~; lO,,,·/hioht nf pl(/IlI_~ 

I:', :'hllr'. :'>1, 11;1<\(1111: 'I" UIII, (olloln'" ,,~ n~u",< slt",.ifl!{lIct'1:I1 t",Mll HI im'h,-1 
"I'I(I:-;:n \'.\ HI 1·;'1'''''" lillO, 

l'rrlllp I : t irflllp'.! LirnUll t (ifNIl"'"«roup ')
"."hurt, l'i,hOtl iii fJJlid(!lll to ,tnll 

;o..!,HUHl Y· "r ("ttli{oruiH wjdtal!1 tAr,. ItllI' 'J'!111illl II It all 
("011\\1l) Plu,h ("tlll.(nri\lnri"'H • 

:\1 ~~, '1':':;'I~Jl:'l " \I ~ ~'H T~·'\11111"", ~I ~~) '1'21 If' ~l('\!lll :-: 17 ~ 1~1flo 
HII:! ~~.., ~ :17 :\1 ~u \1·t- '1';\"

l'~arL.'o 
•• _f.; tT .\1 ~~; \J ~j'" ,! :!.~ T;l.~

I),' mil 
l~in('(1111 Itil;: .'1:- ;\127 \1 ~:J :\1 '!; T ;." 

:<11 ';1Ii ,It! -'121 :\1 ~~' ll'. WI! 'I' ,~'-IIIljl ...:. 2;~ ~~'"\ ,\1 \II T ;t~\!",r"".'!1 
WI:! JI z-:- ~b :'>1 :UI T .i:! T,l!! T.I!! 

:"WfUOI\ 
Hil:! :'>1 :!! \( 211 \11:\ T.ll

lIrllldoll " 111 
1911 •...; JS ,\I '\tl ~.I :!! \1 ?.!

1>" 1'11,1 ~ 
"II 

:!tf \1 ;If :,t;; 'I'll '/'·1,
OWI\\" ;1' ;,-;T : .. ";" ~!'j !!"': ':!!J '.!..... I'

p. I ~ '·11 :\1 ·I!! :-h 
V.lriptH"';' ft'f!r""l'utPfl IHlInh'r 

\\''''1'1-;1\ Y\HIwrll,"; «ill! 

K"nlll("~
":uthm Y"'ir \~\Ilk .. :-. }*nland Hntn II 

Irod,U 

HH;.! .\:) ..:; ~1 ",!!I \I ~:l T·.!'! T .;~
J:al<'i.hD., ... 27 .' :1\ ;\1 .1I T :1• T I.•I"I~HI 'T .~~\>l :11 :'>I:\:J T .~"llurt",I11,· WI;}-\! ~,!" ,- Ut'H2 1:\ .\\:!II T:U \1 :"~JKuo" :Ih 

~ ~~j .\1 ·llI T 110Of) I'll:!· 'II ~ ~tl :'>1 ·111 :\, :..-:; T;!;tll,ll,nll,' l~fl2 '.:s :-; it. ,\12.; .\1 2'1 
I)" I!I~:HI ~ 1!J ~ 11 \1 ~.. T ':'H 'I'.!' 


l"rhallu HI-I:IH :\I'.!:. T ~Ii :\I.,!:i T';l7 

'\':1.1 Tl!!C"lumbia I!,·I;" ·11 ~ 2-. :-; ~7 :\lll 

'I' '~l1!H2· .,;~ "-'11 ~t -2;, ,\1 "I. T27 

'\1n 1',\;;, II "':.l2 :-;:11 \1 _~; '(';m '1''1;' 


T2.) :'>1 '!I \111 

lIft\~ 

IlI'/ltUIl \!1I2 1:1 ~ !!".! 
";',{(( \\ 11 T I!IHlI::..\1 Th \1 f-'i'Ul"UtJtl 

!!III .... :: ...; :'1 III :"" ;~!J T II 'I 1'J
\ "'rIII"'1I !I ,-'I. ~l J,

YHrh1tw'" rpI fl'...'ntt·d numhr • 
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• 
Since lIl(1 lw('/'nge height of ull nLl'ieli(l$ vll.l'i(ld 11 gl'('at c!Pitl f!'om 
stat ion to station !l.lId YNU' to ~Yt'll.l', the iwtUlL1. i1pigh t figw'l' 1'01' tilt' 
lYP(I \'lwi(lty of (Inch gl'oup is indudwl ill til(1 tnbl(' also, Thl' \'It!'iat ion 
is from !) to 3!) .incil(ls 1'01' t1w symbol 5, f!'Olll 20 to ·W fOl' ~ I, iHHl 
from 2-l to 67 fOl' T, It is nli;o t'\'id(lnt I'l'Om tilt' tub!(1 tltllt "'itil stlcil 
gl'l'nt '(itl'inl iOIl it isimpossib!p to ('stnblislt el('/LI'-eu t Ii 1l('S h(.( W{'(l1I 
:;i1ol't, midtnll, nnd tnll pl!Lnts, as t1l(II'P is IL ('olitintlOll'l \'ltI'illtioll 1'1'0111 

t II!.' short plan ts to IItt' tllll Oll(,~; til (1I'(lf01'(', i L is :t c! n\n tILgN)tIS to IISI.' 

two udditiolllLI groups, silM! to midtiLll ItIld midutll to lid!. EI'('I1 

lilt'lI, till' dividing lint'S hptwN'1\ titp groups an' ul'bitl'iLI'i!y ('it 0::;(1 n, 
and 1Il(1 figlll't'S ILlld symbols M(' sutrieil'lIt pl'oof of tit!' limitNI use t hilt 
tan b(' Illild!' of pliLn t Iwigil t f01' t tlxonOIll if, IHII'POSl'S, 

S'l'HW~G'I''' OP S'I'HA \\' 

• 

'nll'I'(1 j,.; no douht thlLl oh:'H'I'\'/I,lioll"; on stl'Pllgth of stl'l1\\' IlI'P \'('IT 
hplpful ill i<i('ntifying ('(,l'lain I"Ill'iptil's IIlL\'illg {~itll(lf' ,.;tl'ong 01' w(,lIk 
,.;tl'llW, hut ObS(IITat ions on ill(PI'II1('diiLt (' l~"p('s :U'(' lInl'f'linh/(" 'l'i1(' 
O\'('rI:tpping hl'lIl'('(11l (h(' lin' iLl'bill'iu':i' gl'OlIPS ill tldde' ~o is \'1'.1')' 
not i('pabl(·, Illld it I;:; \'PI'), slt'i killg' ito,,' sl.'nsOlliLl ('ont! i t jOlls nll'('d til(' 
stnt\\' ;';(I'pngth, 'I'hp o!JS('I'\'lI.tioll;'; front Fal'go ill I !l·I;{ ..;i1o\\', fOl' 
('xlLlllplp, tilnt lI10st of tilt' I"lll'i('t i('s hILt! 10 h(l ('11l";silil'd ushll\'illg n 
\\'I'nk 01' flLil'lI- \\'('ILk sl 1'lI\\', 011 t It .. (It 1i!'I' h:tlld, t h!' OhSPITllt i III 1"; 

fmlll LilH'olll ill lnH illdi('lItl' thnl \'Pf'Y Iii th' \\·(·ight (':111 1)(, gin.Jl to 
(h(,lI1, hl.'I'It\lSP \\'{':I,lIl('I' conditiOlls \\'('1'(' lIol su('h liS to illdu{'(' lodging 
so lIs to bring out I'PIII dilr('I'('IlI'P::;, Stl'('tlg'th-or-<;II'iLl\' (I;Lt:l. ILI'(' (hpl'p

1'01'(' w:l'ful onl" if tlt('\, I~I'I' Ims('d on ('st,.; ('il.nil'd on! whl'l'l' siglli Ii I'll II I 
dilrPI'('Il('('''; ()('(:lIl'. ' • 

'1'0\111.1'; 20. '" Stal/ytiL ol.~lrtlll' 

nrflIJIl2
/JUJUI'I I Ulwh'r.. nruup .t 'trl1Up '. :

'Ulo.II'r- ' (jruup j:-;'tntloll 'lUutit'rA"lilT.' Ht('.I\" ... titl atl'" \\l'ak 
litl t"t_,·{'1 ~11IIl.l

,\ION to StilT ~ :U"I~ -II If , ''''ak
hi \\J';]~<

VI}nu Itlllll~ " 

~ladt~oll t%l (i
IlI1 HilI (l (j 

F F II' F 
I.hll'uln H,H F ~ II'F F t tI)" /HI I Ij Ij 

1\ 
FI,FurJ!u I!H;; t; (, 

Ii 
II \1 IIlIu IIIII It Ii t , lwnlt'f'll t IIlUll I'IIrnudllu , 

(; 

I' 
t t W1!J~:~ IiUn t t IiI'HI (j r; t IIOth\\\(l \IItHI Ii F

~~H1Ilntl J' t II"'1,1,11 (j ,:
\~urjl1titl:,\ rt'pn'".'utHI IItIHll~'r \I III!. 21 " ,"';..! ,!: 

Slultllit l'unltlO 
tllll 

• 
t rhana 1!I1,l 11 f'1111)" I!l1J \I (i 

t; J' W 
)-'tlPtHun l- II IIl!1U ,II 
-\h(trtl"t 11 1(111 

n ~ F \\'
I' ~\"nrit·tjp.; fttJtn'''Hlnh.'~J IlUIII I,'r W ~' HI 11 ,:\ II 
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NU~IIHm m' EXPOSED l'iOlms 

The Ilumber of nodes exposed at the timo the plants I'('ach full • 
height was considered as 11 pOl'sib!e ta.'Wllomie chltl'ltctel'; but, wh('n 
studied on the winter bnl'lcys at three locations in 1943, the vltrilltion 
was so great that its use wllS abandolled. The clltta in tabltl 21 illus
trate this variability. 

'l'AIII.H 21.-PercelllClye of exposed '1lOdes ·in 69 willier l'arieLies 

A~'1'HOCYA~ll'I Pi XODES 

'I'll(' purple ('0101' in th(' nodI's, ('Ilus('(! hy the pr('scll(,(, of Iln 1I1()C'ynni 11 , 


oc{'ms only whel1 the nodI's 11I'(' ('xpos('{I., [hnt is, wh(,11 tht, stem illlt'r 

nodes have t'longntl'C1 fur ('nough 10 bring tilt' nodes ()1I t of th(' h'ilf 

slH'nths, A vllril'tV mny, hOW('V('I', show Ilntho{'vanin ('olor in ont' 

loenlity and not i'n IlnotlH'l', This ngn,ill l'mpiltISiz('s the f((,t'd of 

obsen'nlions nL sen-rill loentions nnt! in mo('(' [hnn it singl!' Vl'lll' if 

the chnl'l1ct('(' is to 1)(' llsed W'llcnll1y. • 


Thnt most nU'ielies lwlongin till' inl('J'lHeciinlp group is p\'idt'lll • 

from bible 22, 'rhis is n, bronc! group, from vlu'ielil's with pl'lIctieully 

no nnthoeYIlIlin to thosp 1'itlh(l1' IH'lwily pigm(,lIll'd, but nol ('l\ough to 

bl' clllssed us strong, 

'fA HI,~~ 22,- .. lIlLito('lICwin color in JI()d(',~ 

IA •.\hs('nt; 1', pr('S",H: :;, Sirollg) 

:'1')(1:>;(1 \',\ HI WI'lE~ ~llUl 

nruup '.? (;nllll';\ 
Ifths,lnt lllrt.>sl'nt : ."\lrun~ 
OrollP I 

~tHtluU 
("uust :'Iilrs HUll' 

1\11;) l'
:\IIIUiStJII HI\;IH I':;fUllton I'I!IHAberdl','n ,I
'·nrlcli('s ntJ1n>Sl~J1WO numlWl' 

,-:mulllh .\"11 
~tntion ~Ij 

,.,I'HH2 ·l:i:\ltldJso(\ 
1!fI:l 011 A I' " ~l\cHlon ", 

\!H-l \ l' " Ahfnl\'~n . :,1 11 

\'aril'Ues mm'sPnlcd 


• 



• 


• 


• 
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.'\NTaOCYANIN IN STE~IS 

Tlw nbscnCl' or prespnc{' of nnthocYllnin in the stems is 11 chal'uete1' 
of limited tuxono!dic use, ln certnin vlll'ictil's t.hl' stem ('0101' is evident 
under neurly all ('onditions, but in most varieties it occurs only under 
v{'ry fuYol'nble dry, ('001, sunny elimutps, liS those III Sacaton uuci 
Abl'j'dt'{'n, 'I'he ObSl'I'vuLioIls reCOl'dl'd in tttbl(· 23 mild(. ut tlll'sO 
two pll1.('l's l'dt'I' to the pUl't of tIll' sil'm abOve tht' IIl1gl('llf lind hplow
t.h(' spih, 

'l'A81,~: 23,-Alltlwcl/lIlIln color in ,~I('/1111 

(..I., ,\ bsent; P, prc.~ent; S, strungl 

SI'IU:-{G VAHn~'I'lgS_T"'_ ."_"(1I!1) __"__ '_, ___ ,,,< ••• -."'_, ....., __ _~ 

I It Orull(l I I (Jrullil 2 I Offlllll:1Stnliun I '{l'ur (nbsent): ("r":<t'IIl): (strlln~): 
; . ('1)11$1 i \'I'lw'! I Sh'lglIlII 

15IICIII0I1.. ., .. ,..... . ........................ ; 1!l-l!l'-I-I11 
 I'Ab~rde"n.. . ", . ..... • ."... ' IIIH I'
~u~~~'s ~':j>n~'~h':I~. ~.... : ~: ..." .•. lIIul1l,,'r •. , . .... • !t:! ; a 

I 
WI:-{'I'~:II \'AHIWj'IES it'lI) 

:;tiltion _ Y"llr I l>lrwin HIl"'lnll'h 

~f,(,"UtOn ~ .. ~~"~_ 

A herd""IL. . • 

Varit~th~s n,\prt.\St'nttid -"":"~' L:J5:1~ . 

'rhl' Ilol'lnal Ste'lll is stl'aight lwlow till' spikr, but flonwtillH'S it is 
snnky (WIIVY), liS illustrul('d in. figul'(' 5, S/lllky neck is most oft(,l1
found in VlII.'iC'til's with dl'ns(' spihs 
Ilnd is fl'('(lllI'ntly ('IlIlSNL by ('I1\'i
l'olUllplltnl ('onditiolls, \V1Wll tlt(' 
::;pikl' j'pmums in tltt' boot, 01' 
('1!H.'I'gps only slightly, it is t'0/1l

rnollh' found thnt thr nN'k is SIULk,., 

'Phis·WIlS o/'S('j'\'l,d in till' mil t('I'i'1l1 
f/'OIII OUilWtI ill I !)4;~, wltt'n t Ii.. 
bndpys Ill'ucil.,d pooI'I,)', III SOIllP 
\'ul'ic,tit's th(, ('hllt'uel(,j' is lu.'j'itllblt., 
ulld th(, lH'ek i:-; SlIlIky ('\'('Il if till' 

spihs l'lIWl'gt' lIol'IlIally, in wbidl 
('IlS(> it hn.'; S,)/llU VltitH' in dllssifi
('II tion, TIl(' chul'lId!'/' is NISily 01>
s{'/,\'pd in sOllwinstnll(,('s, "lit in 
oth('I'S it is diffi(,ult to ti('lt'd, 
13nl'h'Y \·ul'it'!.it'S showing this ehiu'
U('tl'I' Itl'f' f(·\\· its ('omplI/'('(1 to those' 
with llol'nlllllll.·('ks, us is (,\·id('nt ill 
tubh' 24, w}U'I'(, til(> 0/)81'1'\'11 tiOllfl on 
th(' spl'ing Yilt'i('Lil'S HI'(' gin·n. -:\0 
snukY-lIt'('kcd vll1'it'!x WitS found 

FIGl'In: 5.-,HhIlJlI.' of neck: (/,amoiig the willt<'I' bui;II'Ys, I:!traightj 0, snllk~'. 



24 TECHNICAL Bn.LE'I'IX \).12. t', H. \)1~P'l'. OF AGIUCl:L'l'L'HE 

T,\IlI.~; 2·1.--..'ihll/H' nJ Sl/'lll /)e/OU' '~Jiikl' ill Uf) SWill!1 mrieties 
1:-:. :-:(lnnlll;:;, SlIlIky) •Orollpl OrOllJl2 OrllllJ1 :I

(lI"rmul :lIorllllll or (~lInky lIeck):
:;IIlUon lu'ck" sIIlIky IlI'ck,; ('"lilorllill

\\~i~l'UlIsin 1I(,,'c1l1'r ~ltlri"lIL
IIl1rhh'ss 

:-" ur:; ~ Ol'~ 
~Iu<lbull ~ S 
~ututoH . :\ or'; :; 
.\1"'1'11""11 lUI" Iltuuh,'r.,\'"d"tll's r,'pn""IW'tl. 

TI\(l dis\III1('(' fl'om flil~l('nf to ::;pikP is dl'I(,l'lllilll'd both by IWI'p(\ity 
nlld (,1I\'iI'OIlIlH'lIl (tnhltl %), Th.. !,!ood !'XS(lI'tion of spilws ill till' 
~llIlI('hl1\'ill-typ(' hur1('~'s nnd tlll'il' ('OmlllOlI fHilul'!' to l'IlH'IW' ill 
('ompllnfL 111'(' hoth h(l!'ilnhlp ellul'ill'll'l'S, 'I'll(' l'xs{'I,tioll of R CIIl. of 
O(\('l'bl'l1('k('I' lit ~Iudisoll ill HI4:~ nlld of IS ('III. ilt :\1)('1'(1(1('11 ill 1!H4 
illw:;trntps tlIP infl\\{'IH'{' of (,1l\'iI'OIlIlWIlt. BN:ilUS(' of this illfh\('IH'l' 
il is impossihhl II: IIlTin' lit 11IIy 1'l'Iinhip 1l\'(,I'II~(, fi~lII'(' fOI' c\iStHIH'('S. 
Fol' th(1 tnxonomlst. Ut(' slnt('\lwlIl of tI\(, I'nll~" will slIfIiel". Fol' 
Ot\l'I'hl'llt'kpl' this is R to IS ('Ill. ' 

'1'\ 111.1,; 2ii, nisillllt·f' fro/lt jll/uhllr 10 sJlti.'! 

';I'rtl:-:n V,HUWI'n::-: Clltl) 

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


n[(!1l11~ 
 !1rnllJl :\ nrnuJI ,IOmUll1 IIlH,hum I,h"rll: III',\' ~hOr1 I:YI':lr 'hHlJ:~!Stnticm It)lll(': Tn'hi ('UiUplllllI •l'ulIlIII" BI't«'h,'r 

Cill. n,L (-III.('w. , II 1-7l!H:J HI~Intli;;oll ,I 2WI:! 12~'nrgll, II~~l I:! :I " H>I:I~+I;:nt'uton 
11111 :'~I 1';1 11 I

Alwrdl't-'H j... :1:IHuulll'r a:!\'lIril'lh's n'pn'''''I1(I''! 

WI ~'I·I';1l \. \ HI WI'II':-- iRh 

'\"~('(I0 ...11t T,',X1\'" 
';I:llinll \\ mlt'r "'IUII'ry,>;lf H:UI<lCtll'h '('.'nk"" 

{TIC. ('JIl ' (m (m ..,'1
1!i1:! ,1:1 III 1HaMgh ".. hII1~ JI:! 1:1 IIJll'lIs\il\,' :II:t III

:!l'('i~tOt1 WI:I II " , 

Al",nlt"1) Wit ~~I II 

[I I 
" ., 


\~t\rij'l it.·~ n~(n'l~('lltlo(' 111 1111 IlI'r ~" 


51\.\1''' OP COI.I.\II 

'I'll(' nod(.lik" t'olrllcllll'(, t.llnt n1l1l'.ks lit(' trnn:;itioll fl'om tIll' ,,(pm into 
til(' I'uehis of tilt, spik(1 is of\('n ('ull('(1 tllP ('ollul'. TId;.; !IUIllP ,is lIs\,d 
h('I'(' Il~ it. c1('~('rilws t11(, stru(,\lIl'!' \'pry W(III. .\nl()l1~ (,lIlth'ntl'c1 hI1r1l'YS • 
tlH'!'(' HI'I' tit 1'('(' (YPt's of ('olln!'s ('loii('(1, v-sllnIW(1. Bud npl'll. Till',\' 
111'(' shown in fi!,!ul'(, n in t1H'i!' typi('itl fnrm. A "III'i'llion of 111(1 ('Iosl'd 

http:n1l1l'.ks
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• 
01' optln (Yilt', wlliell is II1l1lSIWI ulld PIIS), (.{) dl'I(ld, is sho\\'1\ ill th(1 SIIIlH' 
figlll'(', Il is ('oll1llloJlly fOllnd ill Xt'wIIL 

frh('I'(1 111'(' nllll1('I'01l8 Vlll'illtiOI1S 1)(·tw(,(·11 lIlId within tlrl's(' lypit'1I1 
forms liS tllP grOllps III tllblt' 2(j illllstmlC', It is diUi('1I1t. to find II 

FI!1t'm; (j ~. Collar t.'"p(>~; .1, 	 ('IU"Ni; IJ, V-"iul(ll'rl; C, (JI)(\II: /) Illoditi"d ('io,.('(i 
OJ' 0[>(,11, a" ill ~(1\\"1l1.• 	

D 

'L\I!I,~; 2fi, ··8Iw/lI' of r(lllar 

I.", {'In,e"; ",V '<hllJlI't1; 0, OPI'II 

;;1' H1:-."0 \'.\ HI wl'n:,.: (11\/1 

flrout l2 (l .: C1 f'lUp ., fJ roup ;j
OrnllP 1 I('lwwd rollp ,I lV"'h'IJ~~t. (cJnsl~1 (;rOlll1 f)

'-::lHliun )'.'af f(·lo~wlf. IIrV. (V. ('10<1'<1 01'(1)(1,,1; lopt"n or !lrnup .. 
,\ litiS ,hal,p'lI: '1~!lJw.lJ: "fOI'WIl' v· (OPt\Jli":hofl 

/lny ('umlor!\ 1'1\1'1 H"gal . <hnp,,'! 

~ll\dj~ntl l!1I.1 C' \' ('0 0(' 0\' III)" 1'111 C' " \' \' ('0\" ('0 0\' u~'nrcil 1"1.1 (' ('\' Y(' C' C' 0\' I).\hl\rdt't'll 1'11:1 (' C'\' \T ( '\'0 0\'CO IIIlo Wit C' \' \' C' C' 1)\':-;H(~HtcHI lllla'll C' C'\, \'c' CO C' 0\' "II\·nrit'tit·s n.IJn'~I·l1t{ld, 
lHuutWI' !f; .. .. !l (j O· II 

\\' 1:-" TI,H \' \ HI 1-:'1'11';"; II;\!, 

~lUtloll Yt~lr /)nllt!· 
"lUll 	 Tnl'k,·c .\\\ tllt·,s

HIlI.·igh 11112-1:1 (' ('\'0 {)CKnnwlll" 1\I1~· ·Ia (' ('\'!) IIIh'l!sym" 1!1·12·1:1 C' ('\'0 ('0Denton WI:! ·1:1 (' 	 ('\'0 (Jiincat(Hl 1IJ1;j+1 (' ('\' OC'
Ab,'nll"'1l 11111 c· 
 (' OCe \"'nrlt·1.f(t~ n'Jirt'f"'Ult'd,
lunnlwl' ;'7 	 l- II 

,:'7-1!i'J .1', ···1 
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Fw \'In: i. -Hpik('s of »Ilri('y: A, Hix-ro\\,Ni; IJ, t\\'o-row('d. 
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• variety luwing nIl its ('o11l1l's of It single typc, the nearcst approach 
being in val'ietit's l1aving eiosed ('ollal'S, Varieties with closed, 
occasionally V-shaped or open, coUm's nre grouped with closed; 
and Yl1l'ieties with clos('d, sometinws V-shnpcd 01.' op('n, collars with 
the group closed, V-shaped, or open, 'rIl(\ gradunl tJ'U.nsition from 
eios('d collars to V-shaped {me! OPt'll Ont'S, nncl the paucity of vUl'ietil.'s 
wit.h Pll1'(, V-shnppd or pun' op('n tyP(~ colllu's illustrntes the com
plexity of' the charaet('l', 'The> obsel'vntions recorded in table 26 
also S('1'\'O to PInphnsize 1.11(' influ('ncp of Plwil'onmellt, which mllst be 
con'lidel'ccl whenevt'l' the clml'nC'tp!' is us('(1 tllxonomicl111y, 

SPIKE CHAllACTERS 

Nu,mIEn OF UOWS IN SPIKE 

TlH' vllri('tips in this study I1rc groupl.'(l us pither six-rowed (Hordeum
mdguI'e L, ('m(,IHI. Lam,) 01' two-I'owpd (Hordenm distichllln L, emend, 
Lam,) (figs, i and 8), Thesp two Chal'llelcI'S 111'(' compiet('ly stable 
I1nd WI'Y lIseful in taxonomic work. Table 2i gives til(' number of 
vnrieti(·s fnlling in these two groups, As the winter vlll'ietit'S ure 
~ix-rowl'd tlH'Y do not appelll' in til(' tn.h!c. 

Although none of thp vnl'ieti(·s sludipd i>plong to the il'l'cguhu' haricy 
group (lIonlrum irr!?gular!? J<J, Aberg and Wipbo), this species ought to 
be 1l1pntiOl1NI (fig, 9), It WHS d(lscribpcl by l\bt'rg and Wiebe (8) I1ml is 

• 

• /~[(lnu: 8.-HpikC'lC't:-> of harl(·\', A. Hix-/'rJ\\'N/: 0., ('('/llral kpf'l1C'I; h, Inll'ral hrnols, 
B, '!'\\,o-ro\\,('d: Ii; ('Plllrul kprnd; b, IlltC'ral ([orNI'l, ;;tl'rilc, 
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eluU'tl('tl'l'iZl'ci by luwing th(' cl'ntl'tll f1ot'pls 
fPl'tilt' but titl' ltltPl'al flot'pts ]'t'Clu('(ld Lo 
],IH'hill!ll' in somp ('ns('s Imd thps(' distt'ib •
utNI il't'pgultu'ly on U1(' spikt', with till' 

FIGl'lm I),-Spike of flo/,
(/(!ll1n ir/'rYlllarl', irregular 
barley. 

I'PIlutining In,tpml flol'ets t'ithl'l' fpl'tilp, 
stcl'iiP, 01' Sl'xiPss, 

SnAPE OF SPIKE 

Only two spike shllpP ehumctl'l's n.ppNU' 
10 hnNt' nny Ln,xonomie ntlll(', Thl'sl' nl'(' 
th(' p!tt'allc:l Imel the tnl1t(,1l tp pymmidal 
spikc's illustl'l1tl'd in figu],l' 10, The pnmlll'l 
tYPl' is most ('ommon; tlll1011g 188 vltl'ipti('s 
only 7 an' tl'tI1U'ut(' pymll1ielnl-shupl'd. bu t 
5 otill'I'S hltvp It t.PlHlt'l1ey in thnt dit'N'tion, 
Th(' 12 VH.I'idil'S al't' u.s (ollows: 

Spikes truncate pYrILlIli(~IlI: 

Club Muriou\; 

Kearab 

Awnlc~s 

l~sa\\' 


Xnkuno'VlL"c 
Kunri~e 
Winter ('III\) 

Spike:; tencling to be truncale p,\'rlllllidnl: 

Minia 

Sallalta 

Clemson Awnl('~" 

Marett Awnl(',-;5 I 
 •
"'ong 

'rhl' ('hn.l'uc,tl'1' Il'u1L('n.ll' pymmidnl Sl'('IllS 

to I>l' stable', but is fully t'xPI'pss('d only in 

wl'll-d('Yl'lopl'd spik('s, 


LENGTH OF SI'I K E 

L('nglh of spik(' hilS only It limill't\ ntlu(' 

in thl' ill,XOnonlY of ('ullivull'd bu.l'il'Vs and 

should lH' USl'('\ mn.iJlly ns It dps(,'j'iptiH 

e\UlI'!\.('Il'I', As ('un Ill' S('l'lt in (n.hlP 28, till' 

('burnet!'!' is inflllC'IH,('d to Sll('1t It high 

d('()'I'('l' Irv llutritional Il!l(\ ('limnli(' fndors 

tb~L in /11Ost. ('ns('s lhl' infllll'n('(' of hl'/,(·di

tUI''V factol's ('n.nnot bl' ('lr'l1rly Sl'plu'atl'(\, 

K"i,t'('llw difl'l'/'PIlC'PS in l('nglh ('Ull Iw llsl'd 

snlisfu(,torily to distinguish \'uriptit's;, 1'01' 


l'xllmplt', Atsl'i hns a V('I'Y shOt'l splkl', 

whN'Plts 'Yiseonsin Bu.rbl('ss has II \'('ry 

long one, 

• 
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TABLE 27.-Numbel' of rows 'in spikes of 119 spring vadeties 

[6, SLx·rowed; 2, two.rowedf 

I 
Group 1 Group 2

Station Year 
• 

(six·rowed): I(two·rowl'd): 
'Pr~lhi SpllrtnnI

~ ... -----~---l···- .. ----~ >~-

lVumlJer
Madison...... .................................................. 194:1 
 Ii 2

Do................ ......................................... 1944 
 II 2
Furgo........... "'''''' ........ ............... ................. 194:1 (\


Do.......................................................... 104-1 Il 
!! 

2

Lincoln............................................. ............ 194:1 
 Ii !!Do........... ................................................ 1944 Ii 2

A hcrdccn........... .................. ...................... .••• 194a 
 U 2Do......................................................... 19H Ii 2

S6c610n......................................................... 1943-14 
 U 2
Jlrtlndon........................................................ 1943 


Do.......................... ............................... 1944 Ii 
Ii 2 


Ottuwa.................................. ....................... 194:l 
 Ii 2
Do ......................~....................... ........... 1944 
 Ii 2Yarietics reprcsented............. .................... numbor.............. 100 l\l 


TABLE 28.-£ength of spikes 

SPRI~G VARIETIES \lIO) 

Group I r I I '1"" ....- ..~--
('"Cry G 2 Group:l IGroup -I Group 5 G

long): roup (mi.lIong (mid. (lIIidlonv HOUP 0>"tnliOIl Ycnr Wiscon. 10 Ion!!); to ~l!OrLr, (short):(long): Ion!:)'
sin Byng Gluhro~ Pro"p~;'t 'runis' Atsel 

Bnrbless ...... -..- ... """- __."..._. __.__________1_- ___ ._ _ __.___ 
CIII. 0". ('III. ('m. CIII. Cm.

~rn'lIson ......_._ .•• ____ .. _.._.. 194~ (I 8 i 

• II Il 2:,;,lL'Ilton ............ __ ............ 19·1:1·4·1 12 II U 9 

Aberdeen. ..................... 19.[4 HI 8 .~ 5.fi 

~~r~c~ics fl'Pl'Cscntctl.:u_n_,b_c_r._.~._._._._••_._.!.-__1....!.___['..:..__2<_9_~.___a_() 

W[,,'I'Fm VAHIW['IF.S (09) 

-~-~-'-""'''-I'--;---l~---l·Tcn~;~~el'l. k I .. . 
Station )"('ar' OIYrnJ)ill Winter I;-.;,1. arlO Awnless 

(C'.I.2iiil \1 USc 

- -..----.-----.-- ----1-- --'-'- -,~.. -----.-,. _.-.... 
em. ('III, ('III. I Cm. 

Rnll'igh ........... ........... 1£42-·13 I U, 5 ,I 


1~~t~~~~I:I:~::::::.:::::.::::::::: !1~ll~3:~[1 ;~;:::J::~::~:;: ~!f,i 8: .I ....... ~f~. 
 : 

SacatOJl> ...... ~ ..... ~ ..... _.......... "' ..__ b -" ~._"~., _, ...... ~ .. ~.. u 


~~5~fl~~:.cpr~~~l,;li~~:~i_ib_·;;_~:_: ._.1.9.'1'_1. :~:::::'~"~.:::~ Ig 4* 1 ~ ~ 

\V.-\XINESS OF SPIKE 

Wfixiness of spike l'(,fet's to the Wi1xy bloom on t1)(' epidermal tissl1('s 
of the harley spike, Among tllt' vnrictit's indudrd in this study, two 
have nOIlwnxy spikes, but all others have l'it\wl' slightly wnxy or waxy 
spikes, As wns the case with wo.xin('ss of INLf shcatJu" tlH'S(, two latter 
gt'OUps ('annot be sharply dclimit('d llnd tlwl'e is n IUl'g(' nlJ'iution with
in the groups, itS shown in table 29. 

• 
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SI'IKE DENSITY 

Linnn NIS in 1753 (1.5) uscd • 
spike dl'1lsity in his clnssificn
tion systl'll1, nnd it hns bl't'll 
llsed l'l'fj('ntedly since thnl lime, 
KOl'ni('kC' USN[ it in 18S5 (14), 
ltnd Attl'dll'J'g in 180!) (0), 
HIlI'lun (12) tho lIgh t, ill 1914, 
tlmt liS 1\ ehnJ'uetN' for liSt' ill 
isolntioll of typl'S of bl't'Nling 
matel'iltl 01' for icipntifientioll of 
stmins, its possibilities Wl'rn fnl' 
from I'xhn usted, TlwJ'(' is no 
doubt thal bnrll'Ys difl'('1' tl'('
llH'ndously in spike> dPllSity, 
yet this chnl'iletpI' pJ'l's('nts ('el'
tnill diffieultiC's in tnxonOI11Y, 
TIll' difl'<'l'l'ilC(,S \)('tWN'Il Yll
l'ieti('s Ill'(' oft(ln smnll, nne! .ill 
sp itl~ of tll(' fnet thnt they nl'(' 
g('nptienlly distintl !llld stabl(\ 
Ulul('l' val'ying elim!ltie ('ondi
tions only n limitNLllumbcI' of 
usable groups (,Illl Iw pstnb
lisiH'd, as shown ill tabit· :~O, 
'I'he "TOUpS ftl'(' quite artifkial, 
si~\('e"'th(' \'Ill'iiltion from 11lX: to • 
dellse is un ullhl'okpll 8(,I'i('S

A 	 .B (fig, 11 J. 
From tnble 30 it is ('ddl'nt 

FI(ll'R~; lO.-t-ipike ,;hape~: .1, I'ILrnilp1i that llPnsitv \'itl'i!.'s with (,l1\'i
13, trullcatc pyrnlllidal. 1'01U1lC·Ilt. 1i'01' pxam pl(" spik('s 

fl'Om Sal'aton uwL Abel'cL('('1l a!'t' 
cL('llSt·!' than those of tlll' Sillll(' nll'i('til's fl'Oll1 the stations to thp 
(lUSt. This difl'el'Pll(,(, is gPll('J'Ully tl'll(' for nil nU'il'ti('s studied 
undel' thp difl'co['('nt dima.lps that ('xist in tlt(· W('st, til(, ~liddh' 'Ypst, 
and tIl(' East. Hnrlun (12) found similar difl'c'!'pn('('s bl'lw('('11 Yil['i
('tips grown nl Chieo, Calif., and SL Pnul, ~linn, It nlso is intt'I'('st
ing to note thnt fi n'l'Y ltig-It IH'I'('('ntng(' of barll')'s grown in till' l'nil('([ 
Statps ImtL Callnda is of the Inx typl'. On iL PPI'('pntag-l' bilSis UO lIl'" 
lnx, 4.5 ill'C IitX to II('IIS(', ami 5.5 IU'C dpnse, 

Spike density is uscful in dassification if basf'd on a limitl'd nllIll
\)PI' of groups nnd at the snmc time it is remprnbcl'cd that withill thes(l 
groups there al'C vfll'ialions. The chal'ucte!' is not yery helpful, ho\\,
('vpr, bpcause of thl' large Jllunbcr of vill'iC'liC's thnt fall ill lhe lax 
grou p, 

TWEAKED SPIKE 

Tweakcd spike \\Ons found in only one YIll'iet,r, 'Yisconsin BI1.l'bll'ss, 
among those studied, and only a small pel'ccutnge of the spilH's in 
this vilriely is so I1ffpcled. In twcakC'd spikC's one 01' mOl'e I'il(,his ill
tpl'l1odcs become elongatNI and roundpd. B('('lLllS(' of lh(' elollgnlioll. • 



• 


• 
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TABLE 29.-WClxirtess of spikes 

[:-<"w, NOllwaxy; SW, slightly waxy: W, waxy] 

SPRING VAIHETJES (llU) 

.~'--r- ! oro:;'~:'[- -;;:::;l-:-O~,,:I: 
Stllt.!"" ! Yellr Callrurnlll WIst'Onsln f Group "': Group ,S:

t "\(Ilrioul 1II1rhl,,:;.q' Hcglll AIs<~1 ~'IYJln 

." . ".-<-,....._. -- -·---·'~·-'--1---"-··--'---'" ~---.~. 

i\l1L(J!s.H1 .......... f IIJ.I:t, X\\' S\\'" HI\' 	 W 
I\'~':~~~~~,~~',i .. .. :.. :l'~~'4'41 ~~~: i ~~~; ~~r 	 I\'Vurit.ttIC:i rcpfl.i~nllil1 llUIllIJ~r .. " W r 2 i !t! I ~U- • ... 

WI:-<"'I'EIt VAHIWI'n:S (II!/) 

Stllilnll Yellr 

.H1l1t~lgh .••.•. ., .................1; 1942-13 1.......... ..1 


.\(adlsOlL. ....................... 11J.12-1:1 " ...........! 

8I1clllOlI······· .. •••••••••••·•••••. '
194:1-14 .••••••••••••1
Aberdeen..... ................... 1944 ' ............! 

Varieties representcd ... lIlImber........................ ' 

_..__ 	 .: II

T.-I.BI.t; aO.-Spike dellsity 

[f'lgllrl'S n'fer If) tho lell~th III millimoters of olle rachIS Illtenwde] 

SI'IU:-<"O VAUIETIES (119)---.,-.--_..._-_.;- ....._--,-.' 

Oruup I f Group 2 } Gruup:1 i
,Hutlon Year (\'er~' laX);! (lUX): • (lux to dellSe); Oro"" 4 

Wisconslll White (dense): 
lIurhless SmYrH11' Conway Scsrab 

~\~,::~-·j!~--:ll~;:---· 
.11/11, IOttuwu .".. .• ..• •. _ 194:1 4.5 3.0- :t.O' I.UFllr~o 	 1U4:1 4.5 3.0 :1.2 I,Si\I~~1I . 	 ~3 'J .J4.1 I :1.8Lincoln.... IIJ.I:t 	 '. 44.3 ;I.~ ~:9 . i:uAberdcon ............ IlJ.Ia 	 ,I. a
I 4.4 :1.0 Z.O1)0. ".......................... 10.1-1 
 :tu 3.. ~ .) 9 ' OJ

Sucnton. . ................. ,. ••.•• ' 194:\-/4 
 2:-1 ; i: 0 
7Yurle.tles represcnted .... lIulllber.. '...........1 3'~_1' :1.:1 

i 4
.• lOti 
, I 

Wl:-."I'EH VAHIWI'U:$ (GO) 

~talion Year SUllttam Wong 

Haleigh. , .......... . 11).12-13
KnoX\'U!e '" . 1942-1a 
llelt.~\·i1k 1942-1a 
nenron . 1!142-1:t
Hncnton 104:1-14
Aberdeell .. 194·'
Varieties rt.~I)rl!..'{entecl 

lhe spike appl'IlJ'S to han' $01110 spikl'lcls missing. Th(, nppelll'IUH'(' 
of the spikl' llnd of till' I'uchis is shown ill figul'(' 12. Although lhl' 
p('I'centnge of tweuhd spikPs IIllty Vlll'y with the locality, they 111'\,('1'

thl'!css lnrc nlwnys pn·scnt.in fh'lds of \Visconsin Barbh·ss. '1'h(' 
character is, tl\('l'(~fol'('l of value .in identifying this pllrticullll' vlll'iety, 

http:pn�scnt.in
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NmIBEH OF Sl'EltlJ,E SPIKELE'fS AT BASE OF SPIKE 

The number of sterile spikelets nt the base of the spike is grClttly 
influenced by environmental conditions, as shown in table 31. It is 
unlikely, bowever, that the groups of varieties represented by Scarab 
and Awnless will giyc the l~h number of sterilc spikelets found in 
such varieties as Lico and l\.entucky 11. These are, however, the. 
extreme groups, and they l'('present only a small number of varieties 
as compared to the poorly delimited intermediate groups, 

2 t03010 I 

-Fargo•••••••••••••• " .• _. _•• __ • _... l\I~a 1102 

:'\1adlson••• _.... _.' ......... _. .... WI'! 
 310 -I 

510 tlSacaton.................... _. , •• _ 1!I-I3-H Owl 

Aberdeen•••••••• ____ . __ ••• '" ..... I!I-I-I 0101 
 3to5 
Varieties repre~n\!~1 • llumber .._", 1:) 10 

, 

I 
--~-.-~'-'""""~-~-" 

f;\ntlon Yl~nr Awnll's.~ 
WlsC<lDsln '~ Kirwin K'-IIWl'ky II

\\'11I1t'r 
-_~___,I __,_,,_r..__ __ k,...,," .. -

:\ 10·1 1102 2 loa I 
Ilelts\'illc _ . _. - . --'... HH2-1~ .~ 
Hnlel~h •.• _ '" .", JlH2·43 

-I to,~ -110 r. , 
,~\O r.Knoxvillo _ _ ." ., . .,-••• ' 1!l-I2-1~ -I to lin: \\ I tali I I to!iRoeMon •.••.• _••• " .... l!1-13--11 01.01 ,110 -I -Ito Ii 


Abcrdr~ll_..... - , .... . .. 19H 0 2 tf)!1 2103 Ito ~ 
.~ . ,=12,"\'ndeLlt'S r~flro.'~llled . iium!x'r._ 
u ___ ••______ "_ 

_ ..... ' __ !... ""-n_....-....... 


OVEIILAPPI:"G OF LATEHAL KEIt:"I;;u:; 

The ovedupping of luternl kel'llels on ll\x spikes wus responsible for 
the origin of the term It fOUI'-rowN! bnrl('y," current in the early literu
ture on burl('), c1l\ssificl\tjon. It is Lnl(' thnt whell most of the Intend 
kernels o'-erlll.p the two la1.t('rll.l rows look I\S though they are on(', 
In most cases, however, o\'cdnpping is found only in the upper pnrl 
of the spike. 'fbI' ('harncter hns f\ Yt'I'y limited lISC for dcscriptin' 
PUl'pos('s, b('rause of c-ontinuous varintion from no overlnpping to 
spikes in whi('h the kl'l"I\ds in the upper two-thirds of the spike oYcr'
Inp. Table 32 shows the number of vurieLies hawing differellt degreps 
of ovel'Inpping and HgUl'c J3 illustmt('s two spikes, one of which hitS 
oycrlo.pping kel'll('1" nnd the olhpl' none. 

POS!TIO:" OF SPIKf; 

The position of tbc spike n5 it ilpPNtrs in th(' fipId nt riprning tilll!' 
is a 1'(:!sult of the nodding of tIl(> UPI)t'I' pilrt of the stc'lll eombinrd with 
thnt of tilt, spike itself. It ('all 1)(' ('XPI'('SS(,{! as tIl(' nngle brtwccn t1w 
spike and the Ycrlkfll. ChMnctC'rist ic spike po~itions are associated 
with certain groups of hill'leys. The ('I'('ct to inc1ilwd tyP(', tho.l is, 
the type with 0. narrow ungle, is common in the COllst group of bnrlp),s, 
and the nodding type, with it wid£' n.ngle, is common llmong the ~lnn-
churia-O. A. 0. 21-0dprbrucl,('r group. Tntermrdint(' type-s nnd rx
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ceplions to I hi' nboyC' nl'Q touud in 

both ~I'OUps, 1'1H' obs('l"'nUons on 

this chnrn('Il'1' III'P summnl'izt'd in 

titbit' 33. 1t is ('yidl'1l1 thnt thpl'(' 

is so much \'IlI'iulion thilt 111(' ('hllt,

Helpt' ('nn be USl'l! only ill dpscriptions. 


TOUCIINESS AND Ihll'I~I'I.E~ESi' 
OF H..\ClJl:i 

Xo YlIJ'it'ty ilu'lud('(.l in this study 

hus It bl'iUh; I'adds, TIu'distinNioil 

I.)('{ WN'n thp tou~h I'/t ('II is, IlS found 

in this IUlllpJ'inl, illH! till' hl'itth' 

mellis, liS dis(,lIsspd hy Xbt,J'~ U) for 

/lore/ell 11/, ((griocrWwll, Ilnd !lordCllln 

,~pollt(l)ll'llm. .is "PI'~' I'itsily dpt.pN

Ilbk. ns wl'll liS '-(lIY sluhlp. '{'It('n' 

Ill'e \'Ill'in I ions in dl'gJ'(,(' of touglutl'ss, 

how(I\'('I', within th(, lou~1I l'II('his 

gl'OUP, This "llI'illlion S(,(,Jl1S lo hp 

;111(, bot.h to gl'lH'liC' find 10 PIl\'iJ'fJII

Jl1l'lltul fu<'l(J,s. TIll' first IYlw, in 

widell tIlt' I'ilchis shows n, l('nd(,IH'Y to 

1)(1 brittle', i~ fOUlll! in DOI'sPlt. 

.Johnson IIJld Alwl'g (/;,3) fO'lJld Illil I 

DOI's('tt ('uITi('s onl' of tltp ('Oll1pll'

nwnllu')' ~('lH'S for l)J'itt/l' I'lwhis, nne! 

it is possiblp tlmt its tl'n<l!'n('~' to 

bJ'itti('1l('8S i:; nn pxpJ'('ssioJl of thl' 

g<'llP in its singl!' phlt:'ip; 01' thpl'p IIIlty 

1)(' lldditiollut ~pnl'S foJ' till' snm!' 

duu'uc,tPI'. t'lHlsing t 11(1 SII nil' l'XPI'('S

sioll t itl though t1lPir p/I\,l'l is not 

stl'ong (·!'tough (0 ('n llS!' full britt h'Jl('sH, 


'rIll' indu('PIll(~llt of plll'linl bl'ittll' 
Ill'SS (01' I('ss tOlWhlH'SSI bv 1'J1\'iI'OJI
1I1('lltS IlPPPfll'l'd "'in II f(I\\' \'ltl'il'ti!.'s 
grown lInchll' nJ'i([ (·onditioJls. Ji'or 
l'Xllmplp, ILOOdt'd tYJH'S hn.d it purlly 
bJ'ittl(' !'fll'his \\"11('11 ~r()WII in tht' 
W('sic'I'n Stntc's und II ([('(hilplr 
lough 1'l1('llis wlll'll ~I'()\\ It in (lip 
SOlll'hl'flstl'I'n Stntl'S, This pJ'obably 
is ('ulIs('(L hy difl'('I'(,IlC'ps in the intn.kP A Bof ush, ns till' nsh ('ont(,Jl( of tll<' ll\\'IIS 


of lJUrlC'y nll'it,th's gJ'own at Ahl'J'

dl'C'n is 2;> to 30 IH'J'{,('JI t ltighe'r than foJ' Frnl"llf: la, (l\,prlllppinJ!: of lat

til(' samC' "l\.rie[i(,8 gJ'own Itt Hnlpjgh. ('ral kl'rm+.; .1, O\('rlappillJ!: in 


IIfl[l1'1' PM!. IJ, 110 IlY!'ritlppill!{,us found b~T Xlh·I'g. '''i!'IH', Hnd ])il'k

SOIl (4). TIt(, tl'IUINl<T to It britll!' melds nnloJlg Jlol'llHdly tough 

rHchis type's .is of \'(II'y limit:NI lise in 1I1,xonomie work. ' 
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TAHI.~; 32.-0t'erlllppitly of lateral kernels 

SI'RI:-;'G V.\HIr:'I'U:S (100) •' GroUII" 

OrOUll2 ('rolll.3 (1nJUIH OrouII5 (1roIlPIl: (~!~.~~rOn)upl (t~lIIh'ncy {:.t till)' (UIII','r IlIplll'r i (UPIlt'r I thinl.)"
S(titlull (1I11111~ I : III tllll: I Oil fourth):,

1
thml): \ hul('; I Wl~-

~l'nrnh ()or.;cH 1 I'l'('SllI'('L j Ilyng \"'1\\'1 I «lIlilU 
i : lllnrhll'''~ 

- - • -I' _ __ 

i 
~;f l,t. li~ I.

:;\Iudlson .•.•.•.•. 1 lIM:1 (l h 'Ii t .. 1~1
Sill'llton. . .......... UI-I:H~, () l). 

\) l..,. ,I ;t ~4,4.\ berdccn.. . ..... 111-14 1)1 11\>'1 .... 
\tnriet.ics nlprl'~l'nt~tll T ;;

nllmlll'r. !:n j -; 2S I I~i I ~() I 

: Wln!t'r: Yrar Clull Iredell "'hill'S JIll'kf"lI !'ul:H1I1Stlllioll 

Hllleigh l!1-I~-·t:l , I) 1.,,\ J!I ~I 0hi \:4,
~llIdls()n 1IJ.l2·43 II <I !'~i 

(I 1 t )i ~ ,~1iStl(~1I01l 11113·-14 ~~i 

,\bmlwl; 111-14 lnl .'. ! ~i ~~\ 


\~nrit!tit.·~ nOlln'SCllae"!, I , 

l!J i 33 Ii1Il1l11lwr. U ~ 


,_.,....,,"'-,--..--"
->-- _-..,'-""-
i 

~.~~---

T.-\lIl,E 33.-Pusitiult of .~Jlike.~ ({lIIyle of spih' ftolll twli('lIf) 

[Flgurl'S IIrl'ln dl'gr~sl •
(\1'011(12 Ilnlll I' 3 

Ornup 1 IhHltlll"1 to {(·,('\(;·t to 
~tlltloll uudtlin:': IU('\II\"\':)'I'llr Innlltlmgt: 

n. A.('.~I \'('jVllllFlltlll.t 

~.- .,.---.,.,.,~ -- --_ ...... -~... 
<- • ~-.---'-. -  :u,11'-1,1 m,J

~Indi,:(jt\ ." ,.
WI·I \'II 1111 


\·orll1th·s ft' fJh':-;..·nlt.11 

Ah,'rtf,'.11 :r;Il11lUh,!,· hi ~I 

\\,1:-';'1'1>11 \·.\HIWI·lI~-l (1,"\ 

·rl'luh·...~{1 
" 11111-1' \ ('. I. lIulg:I!I'.\11:'Intiull Y",f 

'1;/;, 

I\"~··I;IHllll!igh 
\ti·11 ·111II'ltS\'iIIl' 
1U1~ ,,\herdt'ell 


\'nri<'1ll'li n'l'rl·.~l\ted UIlI\II"'r 


IL\IJIl~ESS OP IhcIIIS EIlGbS 

~rosl Yltrieli('s bn,\'(' IHIll1('roUS hnirs 011 lh(' l'll('his <'<lgN'l, n flow nr(' 
intermediate but only It n')'Y few hilY(' llonhuilT ('dv(,s. 'fill' first (lilt!,. ... .. ' ... t:I 

lust typ('s nrc ('oslly distinguish('d Hlld slnhll', nnd therdor(· n·ry IIS(,flll • 

http:Ah,'rtf,'.11


1\ '-(l'\ll\llt \\1.1 I. III c II \1:\r'TLI:...; 1\ ( I 1.1"1\ \11.11 11.\1:1.1'.\ 

• 
ill\lliHIIIltr' ..JIlI!':!"!I'J'''. Tul,I•. :1 ..ho\\, 1111' illll'l'1I1I'tiwlt· t,lllt· flJl'lll!'J' 
tll\ IIlt'l! 111111 1111'1'1' "lJll~J'!1IlP'. f'\1:ll'lIf'I"I·i;.~I·d 1',1 IlIl 1(1 1'•• \\ 111111·..... rl'\\ 

hill!". HIH! 1'.. \\ 	 til lIllIlll'J'(Ilb Imlr". Ihll"'; 1'0\ I'I'III~ H \I idl' I'UII!.,!'I', Till' 
\Hl'tullllll.., Olllllll!.,!' tltt' 111I'I!'ljl'" J,,,IOII.!.,!'il1!.,!' 10 Iltl' 1111'1'" 111I1'1'lIl1'tiinl" 

:.!"I'llllp... -.1'l'lll ttl III' hIJ!.,!'''!,' h"J'lInl,l!' ,'nth"I' Ihnu PIl\ 11·()IIIllI·nl:d. ulld 
I IIIh I'a J1 h" "'('llH ntll·d f1'11111 ! hi' I \\ II IYPl· .... \\ i I h 11 (J II 1111·.... (] l' \\ i til 11111111'1'
IIlh hail''', H.·I·HI' .... " Ill' IIII' 1l11'r1:lppill!! rUIl!!:!',.. only lilllll.·" 1t\\(JlIlllllic' 

11'1' ('lIl1ll1'lItndl' of' !rl' Iltl'I'" Ill! 1'1'1I11,d in II' 'ypl·... TYI>I'''' 1'110"111'11'1'11.,,1\ 
hy lllllllt'!'lIlb IW1.;, 1',,\\ Iwit'", III' "\,,,,'111'1' 01' lilliI''' 111'1' ,,111111 II illli!.!;III'1' II 

• 
I I l:! I I lb.!;;. '" "i Tal'!';' .,.j~ •. , .1. Ilaln n, ·,Ilt!. r, \\ '.'1,1
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'fAIILt} 3·1.-llairinl?ss of rachis edges-Continued 
Wl:-;"!'}:R VARLE'rIES (flU) 

Orollp4 •
OrollP 1 Grollp !! Hew \0 Orollp ..Orollp3!!lonel: (nolle to nll~I1erolls): (nllm~ro\l~);/11'11'):StntiOlI Year Sm(l()th lew): 'l'e~nn ! ~(~" Da\"ldson
..\ \\'11 SS 'Jllckson 1 

,,"-\3..2-2-2 

}' For Tl 11 
~ ~nllieigh •. , ••.• ,. .. ,.". 1\).12-1:1 :-;' X 

}' 11Knox\·Ill~·.. .. 1912-1:1 :-;' X I' 
]/ 	 IIHe!lS\'lllc. .. WI!!-I:I :-;' P 11 

Denton ... 1912-13 :-;' X II F II 
I,'Sllcntotl., ...... 1111:1-14 X :-;' I' ]J 
}' }' or II IIAherdco('tI. 104·1 X X 


YllriclieS repfl'Sflltci\'· jltmib~r:' :I 1 (i() 


-'''-'=- ..,....,..,. .- .. 

LI-;;'WTII 01-' 13ASAI. RACHIS J~TERNODE 

Th(' \('ngth of thf' basnll'ilehis int('J'Jlod(' oft('n difi'('rs consich·rnhly 

f!'Om thnt of th(' othC'rintc'l'nodl'S 01' til(' l'flehis; it is short(·J' thun lIl(' 

J'PgUllll' I'llehis Inil'l'llod(' in most ('IlS(,S, but long('r jl1 othcrs, 'Yis

('onsin Blu'l>l('ss Iln.d TIlII Comfort, fol' ('xllmpl(', hllY(' long basal int('1'

noell's in II IlIrg(' J)('I'('(,lIlllgP of lhpi)' spik('s, In th(,5(' ynri(>ti('~ thig 


('hlll'lle-tN' S('('IllS to h(' mflu

P!H'('d YC'ry little· hy ('Ilyiron

nH'n till ('OiHli t ions, 'Bu t 1111d('[' 

::;p('('inl PlwirOIlIlH'nts \'('r}, long 

husnl rlleitis in(C'rnodl's SOIlH'

tinH's npP('1l1' ill YIlJ'ieti('s thllt 

ot\t('·I'Wisl' urc' quitl' HOI'mll1. p, 

\\-, (jull. fl'om Stoneyillp, )1 iss .. 

1'('!JOI'tr'd. foJ' exnmph·, (hul 
 • 
T('xnn hnd pxtl'('n1l'I,\~ long bllsl1l 
J'H('his intpl'nod('s. This g('('Il1S 
to IUI\'(' h(I('11 enuspd b\~ Il sud
dNt ri~i(' in l('mJ){'l'ntur~ nbout II 

month h('fol'p Jwuding. SimilaJ' 
OIH;('tTlltiollShn\'p I>P(,II mllde Olt 
otlwl' Ynl'i('ti('s in thl' g['l'pn
hous(' III B('ltsYiIl(', )Jd,

'I'll(' difl'('I'PI1Ct':'; hl,tW(,NI th(,A B 
~ 	 l(,l1~lhs of hnsul ru('his inU'r

nOl'!!'s fnlling in groupS 3 to 4 ill 
FIGnn: 1.;, . I.QJlv;th and :;hllpc of bU;'lIl • 1" L 1 

rllchis inl('rllo(h': .1. Hhort, rt(ruiv;ht; tilblt' 8;,). nrc of IIlHtN ':Il UP 

IJ, "hort. ('urn'd; C. IOIlV;. "trniv;ht. tn,xonolluclllly hpc'nus(' (hlf('J.'

('m'ps 111'(' smn.lI, '-('I'Y short 01' 

~'PI')r long intprnod(ls ill'C' PIIS,\' jo dl'lpd IIl1d tll('rdo)'(' quil(' 1I:;('flll. 


Dill'pJ'('IlC(,S ini(,l1gth of hnsill 1'1l!'ltis inlf'I'J1od('s IIrC' 5\10\\'11 in fig-ul'(' Iii. 

Tl\(' f(.\\" ('115(,S ill whic'h thp ll'llgth of tiLc· bnsnl intpI'Jlod(' b: IIppl'('('inbly 

modifh'd by ('IlVil'OIlJlll'llt hl'lp to Illnintuin til(' Yllill(' of Ow (·hlll'HelP!'. 


Sll.\l'[~ OF H·\CIIIR I~T"R~()[)E 

'1'11(' haslIl "it('his intpl'node is slrnight 01' ('ul'\'pcl, as ,::;llown in figul'l' 

Ii), Inlilble' :~(i it 1:';:';('(111 that 011(101' thp olhpl' of th('sp tYJH'S O('!'UI' ill • 

1\ lIumlwJ' of "Mil'tips, bllt thnt 1Iotll typl'S nrC' PI'Ps('llt ill 1l1fln~' 
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'1"\111••: 3I5,·-Length of basal rachisililerilodc 

SPHI~O \'AHlE'I'n:s (110) 

Group :. (lroup" (Iroup S 
$tlllloll (:lto 4 I (.I to S (>6mm.l:

UIlII,): rnrn.); 1'all 
I'olltlne rl'rt!J~nl ('ornfor! 

~\II11. .\1111, .\1"" 
·1 6 :i to i a S UII> 12 
:l :1 tl 
4 4 U

:I,S'.., "to 10 I
" 

i 
'" 

Rllllinli h:"lIlll('k\' r Sl"ttishYI'llr .~~$HW 1 ~ ~ Pmrl I'old"r,
• 

;,\111'. .\flll. ,\fm, I ,11m,HI"ci~h 10424:. I .• 1 :1 5 j .. iKn()~vlll(' 11142-13 ( I.•~ I 2.~ :J I .11IIcIIS\'II1,' 11).12-13 j ;1 -1 i ., ,,.qD"lIloll .. .lfH24:1! 2. Ii :!.b ;I,,', fSu("nton 1114:1-1·'1 :1 I i,.\ bl'nl\rell. I!'J.! • ;.~ j' ~..~ :1\tnrJt~tiNI n'oprp~'''wd I, iW 28 

yltrietiPR. C'limnti(' ('onditions han' som<: influence on the ('xPI'('fr;sioll 
of the ehal'fLct(,I', ll(lV('I't1\('Il'sS it is Y('ry lIspfui £01' d('s('l'iptive plII'pose's, 
ft is cvidl'nt from tablc's 67 and 6S {hnt CIIIT('d internodes IU'(' mOI'I' 
('ommon among two-I'owed than among six-l'Owed Yllri(.til's, 'I'lil' 
COfLSt typ<' npr>(·t1.I'S to hnyc !l. less cUITed intl'l'Ilod(' thun the ~Jnll
ehlll'in.-O. A, C, 21-0dprbruckC'1' type, 

T,\BI.~) 3li.-Bhape of basal melds inlemo(/C' 
[C. C'lw:r.,I: S, slmight] 

RT'HII\'O YARm'rlgS (JWI 

I ()roup 2(jrOIl(l I
Stnlton I (rur\'ed or ()nlll~ aYt'nr (cun'cdt; ! (strul~ 11:strBi~htl;OInbroll \'IIIIChI1t:1.0IldI 

\lndlsQII • 1114:1 ('
A h(,rdecII 1!14:1 {' ~ F'nrgo (. " ".'11).13
~ac."fttOn 114:1-1.' (' {' " "~rdtl(ln " I!!.'~ (' c'\'ndpti"$ "'PrI'selilt'ri Ulllnl",r 2; ,ii 

" " t.; 

1I'I:O;'N:n V;\HIWrn:S (69) 

"tlnioll 
"\I~II 

Hnleigh , 11142·4:1 ;;Holtsville 11142-1:1 R ;.;/(nlJxvill~. " 1~12-4:1 CDenton .. 11142-1:1 ;;HaCf\lou. ",HH3-H ('!,\ bt.·rde~n " " 1\144\"nri('t it~l'\ f('J)r(,:;'£.'f1h'd 21 " '21t." " 
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'rIl(' shnlw of the otheL' intpl'
nodl's of the \'fl.chis nlso diffl'rs 
Iwtwl'cn six-rowe'd and two
I'owpd burleys, as illustt'ated in 
figure 16, .In six.;rowed bar
l(l.ys the' side's of the internode 
ll:nd to flare so as to provide a 
widl'L' ItI'ea at the' top for tllt' 
a.ttltelnuent of latl'l'ul kernels, 
This difl'el'l'nce in shape is a 
stahle' c\ulrnetel', 

GLUlIES 

In carliN literature a dis
tinetion wus macl£' lwtwecn 
Out£'I' glull1Ps, outl~L' fiow£'ring 
~lun1l's, Ilnd iruH'l' flowl'l'ing 
glullH's, A simplifi('ation re
sulted in tIH' adoption of the 
tpl'ms "OUll'I' glum('s," "I('m
mn.," lLnd "paiNt," It no\\' 
s('!,'ms dl'sil'n,hh' to earry tIll' 
simplifi('ation n, step JurthPL' 
with 1'(ISpCel to tlL(' first of 

FJI:J"lIg Hi,-J{Ul,hiil illi.eJ'1I0dl' ,;hlLp('~: tIll's!' It.'I'ms nnd to use it.\, t-iix-I'owed t.YPl~, sidl':; t('lIdill.~ to 
simply as "glullll's," Thl'nal't' at upper Plld; /3, two-rowed f.YPl', 


,;iclr:; lIearly parallel. ll' I' mS will, t h l' \' l' r0 \' (', b (' 

glul1H's, lemmu, and pale tL , 

GLUME LE~GTII 

The aelultI length of the glum(' is of littll' vlLlue to the taxonomist, 
hut. t11l' lc'ngth of the glume' pxprt'ssed in relation to the Il'llgth of 
]Pmma has n. defilliU' ynlul', ]lOI' most vttl'i(ltil's this length is about 
half, but oeeasiollally it is one-thinl ot: two-thirds of thllt of the lemma, 
A difl'PI'PIH.'(' in length usunlly ct\n 1)(' obsl'I'vt'd ('asily, Tab]!' :37 giv('s 
the ohsel'Ytttions on this eillll'!l.etcl', und it is (wid(lnt that th(' clU\l'Iwt('I' 
is stnb]r, 8in('t' pmdi('aJly Itll yuri!'tips fnll in 01H' group, hO\\'(I\'('I', 
the ust'i'uitwss of the' ('hnrndl'I' is gl'ently l'pslriel('(J. 

'1',\111,1'; 37, -1.clIgt;' (If gill/lll',~ in /'I'/Illion 10 ICllglh of kernel 

:-tI'HI:-in V.\HIWI'n;,; (IIUI 

(troup 2 (troup 1 
I (1'3 to !;'): Orol1\' a i (!fto ",,: Orllnfl {,

n","pi lIyhrHI (I~): ~ lin·: 'Hybrid (1:,1: ('Ilti. 
:;llItilJll f ('Olllfl')~If(' c!1urin ~ Composittl Coruit\(':II 

, (:-i~hr, ((" t. ~a!l()) (~''t'hr, :\Inriollt 
I :lRII/j~1 . :jS1I7';, I 

'Imtison .. ,' , .. ' ....... . 1II·la 

1'·lIr~o ............... . 
 III 1:\ . 

111-1:\ f.I : 

,\lwnlp('Il ........ .. JIll I 

>iIlClltOIl ....... . 


Vnrit,tit'$ n'prt1st'lltpd "~_lllntllwr 

• 

• 


• 
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TABLE :17.-Lellglh of glu.'/IIl!s in relation to lcnglit of ke1'1ll!Z-COlltillucri 

"'lNTER \"ARlWI'mS (60) 

j 
Clrollp4 I (I •::;tnllull Ij Yt'IlI' (!~ to %);: "(HIP j) 

I 
Bulglll'lnn j' (3~) 

HlIlt·lgh _.: .•••.•.•..•.•••• :~~j ;9.1~'la

Ill'll~\·'JI\!·"···"""""'·'·""I' 1942-1:1

Kllllxvlllll. ....................... lU42-4a 

.\ Imllsoll ......................... , \942-la 

:-;IIC1lI'11i ........... •......... : :0.;1-14 

Alwrdl·""....................... ' 1944 I 

VUl'il1t!tlS fl'IH'e:wnll1d ._nullll)(·r~_: .. ".. -, .. ~ .. i 


1 ____• 

HAIIlINESS OF GLmu:s 

Tho hiLiI's 011 tho glull1cS IU'O short 01' long; und (lithel' 00\,('1' tho 
f'ntil'(I glull1l', ILI'O ('onflne<i..Lo n halld running lengthwise on the gluu1l'j 
or 111'(' I'P<;ll'ietNI to till' midline. In it f('w vl\l'ielie~ 110 huh's iLI'(' 

pI'C'Rl'nt. 'rh(· fOlll' tYP(lS ILI'l' shown in figuI'e 17. Tht' ehnl'lwtl'I' IS 
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It'IllI'HI~ 1.7.~-HlIirill('Hli of gltll/l('s: !I, ('o\,('I'(lcI; H, in iJulld; (', Oil lIIid. 

Ii II!); /}, withoul, huirR. 


sill.bll' ill mally Vluicli('s, but vl\rh·s gn'fttly in oth(ll·~. .I II .\ IfllI('hUl'ia 
(C. 1. 294i) lhe glumcs 111'0 compl('l('/v ('0\'('1'(1(1 with shol't hail's and 
tho dllLl'I1dcl' is' stable} but ill J\:(llltut'ky 11 Pll1cti(,ltlly nil tY1H'S 
of hail'jncss nrc found, .Betw('cll these two ('xtrcnl('S 1t1'(I 1l111ll('!'OIlS 
illtpI'llwdill.te typl'S, the distl'ibution itnd frequeney of whidl 1t1'l' 
shown in tll.ble as, In clnssificntion the value of n. c!mraetel' dl'p('lIds 
entirely 011 how it is Ilpplicd. The distinc:tion bctW(,C'll Ul(1 stuble and 

7~i499-48-ft 
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'l'ABI.E 38.-Length and distribution of hairs on gil/mes (':) 

Pi11:1, Short huirs; T.., IOIl~ hllirs; ~" hllirs ('u,·,·..illl\ tlw glumrs; 13, IlIIirs COli fined to ballds on glulIl('s; M, hairs restrlc1('d to midline orglume~; N, 110 hllil's 011 glumrs 
,..,

SPRING VAHIE'rH~S (110) (':)I ,---
Z 

>• I t:'"!Oroull I:, .).!. , '. Group 4:, Group 8: Group 9: , . ., Group 1:1: t;:: 
y. " :\1I11!' !.roUI' •. , (.~oup 3. Yeh'on Groul! 5. Group 6 Group 7 lIunn· Cllllfornia GroUI' 10. Grolll! 11.\ (lrolll' 12. Wisconsin c<S:lItioll "" I rhu~~". 1.1"0 I Ezm,,1 II I'onllllc I chell. 1I11lriollL Pillsh HUJo Glabron llarbless t" 

t:'" 
t;:!_____~ __.(c.~:-----,----.,------------.(e.I.53I)I---_________!____ ,;:,..;; 

Madison._........ J!14:1 1 se SIl SII I sn SLC Le I.e Lll L1I Nor LM 
N 

IN or L1\f ZAberdeen._" __ ,,. 1043 I s(' !scorsIIIISllOrS1\liSMOrN SLO LC 1.13 LB I.M NorLM iN or I.I~l
Do... • . .. 1944 t SC i ::H' S1I \ 8B I.C LC I LC UI I.M Nor 1;1\\ coN

Sacaton...:: ...•• ' . 1\14:1-44 ! se i sC' I S1I 81\\ SLC Lt' '1.11 or LC Lll 1.11 1.:\\ .... 
Vari('ti('s n')U('s(,Iltl'd, I , ! 

II11mh"r 411 I 4 , 1:1 .j......... Hl 22 i S II 
t~ 


___,___ •.• __ ._,i. ' I , c< 
WIN'I'ER YAHlE'l'IES (OIl) r:

et'Pennl'ssee ..~ Ken· '~ ~ Smooth 
t;:!Yellr ;',. \rinte,r I' 1 Jllek.on NIISSIIU I HellO tIlCk\' 1j dll.oot,~ II Wong I • ~lIrC~L AWI\88Station I HC. 1. 25i), 1 11' 1"\" 1\ ~b I . A" 1110"5 1 >e 

-\ ~l;~;l- \--'~:-II~~~=~il--:;-'- Sll-- -:~;- ;:-C.111\; i~~\-;-i-\~-I~-- o 
8 

1t1l\(J\gh LM 1 _____ ' '::::1::or N ":l 
1.111942-1:1 I 8(' I . -.. :'iB 8Il SLe LOll SB 1.(' 1.0Knoxvlllc._ .- LM or 1,11 ,_. ;.. 

~-- o.. .. -Jll42-1:1 • se ... _. Sll SM SLC sl.n SLM r.o LaDeILsvlllo.......... . 1.11
11142-4:1 : st' . . ..... SC or 811 SB SLC SL0 SB La La ::::::Denton........... .. LM ,..,

Sacaton.............. . 1!I~:H4 j' ~c ! ....... _. I SII SM ~c 1.11. .8M r.e LII , II (':)

Aberdeen ......... . 
 I,IH t;C I,' .·........1 SII 81\t so 8M ~ or SM 1.0 La 1·-------·-1 c<
Varieties reprcsent\\(I~ 

j 4;' ' .•.•_..... 2 2 3 i ----.----- I 1..-----·---1·......---- t:numlll'r 
c:'" 
::c 

1 Occurs only ()('ellSiOIlI\11~~. t'l 
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• 
vllriable caseR is vcry useful. If several observations under diifprent 
conditions nre Itvaihible for the variable groups they can be used for 
descriptive purposes. Sometimes tllPY can even be applied in varietal 
kevs. 

It is intcresting to note Lhat most of the val'ieties showing variability 
fOI' this charactel' I1rc of hybrid origin and muny of them have Lion 
in their parenttl.gl', whereas the character is stable in most of thc old 
introductions and rCRdcetions from t.hem, 

LBNGTH OF GLUME AWNS 

Insofar as is known, no previous writers have uscd thc length of the 
glume awn in barley classificlttion. It can, however, be used with 
Hl'y good succcss if based on the relationship between till' length of 
the glume awn and the glume itself. To be reliable, the obs('rvati:m 
must be taken after the spikes Itre fully deVeloped but before tlwyare 
ripe. "Vhen ripe, the line glume awn is dry and easily broken. In 
most bltrleys the glume awn is either l'qual to thc gluml' in length 01" 

twicl' as long, as shown in figure IS. This chal'Uctl'l' is very stablc 
IIndl'l' vnrying ellvironmentul conditions, as is shown in table :39. 

• 

Of thc srring badl'Ys includ(·d in table 39, 50 peJ'('enthavl' glume 
awns ('quit in length to thl' gluml' and 40 pl'l'cent twicf' that kngth, 
Among thl' wintf'J' bl\,rlpYR thf' eOITPspoIHLing figur(,R are 12 and 84 
IlI')'eent) I'('s})('divrly, but a.mong tIl(> willtPl' bal'll'Ys tllP),p IIIso is one 
\'Iu'irty with short gluml' awns that 1\,1'(' only }6 to 1 times tIl(' glume 
If'ngth a.nd n.not1wt' thai has glullw i1.WIlR which 111'1' only }~ to %timl'H 
thI' I(lllgth of t h(' gIll IlW, 'I'hf' VllI'ioUR groll pR (,RI nlll iRll('d Hhow('(llittlp 

\ 

• FIGL'IU; IS.-Lcngth of glumc aWlls: A, GluInc awn eqllal to ICllg(.h of gIUlfl!'; 
B, glurnc awn ~wicc thc lengt.h of glume. 
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TARI,g 39.-Length of g/.'ilIllC awn in re/atioll to lellgth of glullle 

Sf'RIXG VARIE'rIES (110)
·--'1" _.,..0;-,__...... -- --. - -1 '-~.....-

IGroup 1 0 0 0 3 (Jroup 4 •
,(2X (W~~- (2~~1;X I (IX O~oup 5 Grolll"l 

!:llnt!OIl I Yellr ! I,'ngth of length of length of llength of (h to 1X (l'i' to >~ 
gh!!lles): ~llImes): ~llIm'8): ~!!1mC$): I~n~th of II'nglh of I J all ~ohllrh l'ros~'ct \\Jscon.,jn glonn.s) ~IIIDI\")

: Comfort • .." Bllrbles..I 	 ~- -.- .. '--- --,-·--I~---
'\lllti~"~ •.•... · ..... ::1 \\:j~ \' 2' 'I(l~~l ,nr~l \1::
Fllr~o .................... "'j 11J.I3 ~ I 21 2 . 1 I· 


1)0 ..................... , IIlH 2 t 1 to 2 I or 2 1 .. 
Lincoln. ~~., .... ~~", ... ~.... ! HN4 '2 l 2 I nr2 1 I;1 

Ah('nll\eIL._ •. ~ ~,~ ._"_~_".4.: Hl-t4 _lot 10 1~2 I l' 1 
>:3rololl ....... , ............... ' 11)43-14: 2· 1102 f I: 1 
\"lIriNiI's "'pre~.'lIle.L.nlllllher•• i.........; 4; : ; I ; i liO 

WIX'I'F.H VAHIWI'If:S (1\01 

TtmuC's..o,;c(·t
:'IUllolI Y,'gr 	 ; 'WiIlH'r i X"s~nll 


'CC. I. 25;): 


Rnleigh 1142·4:1 2 1 (Ir!! , I I .~ ! .. 
Knox\'llI~ I 11J.I2·"13 2 -. " .. I I ! ~; .'.~ 
111'11$\,111('.:" . ... I 1942 --1:1 . ~ . I nr ~ ; I ,l., I., to I,; 
lIays ... ",.. ... , \943-44 '.2 

~ 

~ ~ .. I rr? , I t ',.. , l..,
~ ~ 

J)oman .. :··1 11J.I344 ; 2 . ~ - ~- J tr 21 I '4 till !~ 
., 1ISnefltOn 	 •.• j 111-1344 2 .... ;;1 I I ~~ 10 I 

, 
1-:\ 

.A lwrd(1l'fl,-"' -~ ~:. _, . IIIH 2 .. f ~.~ .I I. 
''''l1rll'U''$ rt'llrl'.H'Illt.'d .llumh('r. ( ~tH ~ i 1 1q . ! : 	 I 
or no \'lldlltioJl unci!,!' Ihl' Yll.J'iOIIR ('iimllt.iC' ('onditiolls wiw!'l' thl'\- WI'!'I' 
Rtu<iiNl, nnd fo!' this rNlson this ('hllrllct!'r is \"('ry IISl'f1l1 in elnssificlI
tiOll, Altogdl\l'l' til(' stablp gTOI;lpS rf'pl'!'sNlt.. noj)('rcPIlt of t IH' spl'ing • 
bal'lt'Ys unci 99 pC;I'CC'lll of the WlIlte'I' IJllI'lC'ys , TIl(' two small grollps 
re'pl'Pspntl'd by .Nassilli among thl' winlpl' YlIl'if'tips and by l>l'osp('el 
in the spt'ing Yaridips han' two typ('s of glume ttwn kngth; th('Jc tU'(' 

stttbIP, but nlt' \'lU'iC'tiC's 111'(' mixl'cl fol' this chItI'lld('l'. As t1H'Y lUI' of 
hybrid ol'igill, the' ghnnt' awn ehllruct{'r probably WIlS In·jprozygous 
whell til(' sc·jeetioll WliS IllIHIC'.. The group, C'x('mplifi('(1 hy ;\obul'h 
and l'l'pl'l's('nting 7 p<'l'c('nt of tll<' spring varirtil's, is intl'rnH'diut(' in 
gluTI1t' awn h'ngth, und many of thl' yltripti{'s eomr from Iln Atlns X 
Vaughn <:/'oss. The gll/m(' IIwns in this g/'oup mlly b(, I, t}f. O/' 2 tim{'1:> 
the \('Ilgth of tht' glunws nnd thC'I'rforC' only of limit('(L valut' in tuxo
nomic. wOl'k, 

The OC('lIlTcnec of smooth nnd scrnismooth glume aWlIs ig w'ry 
rUI'(', since only onc variety, Ezond, has s!Ilooth glumc ItWIlS und 
anotil<'r 011(', Texan, semismooth awns, llmong the ]88 vllrietirs 
studied. A vllriation ill roughness wus noted umong the vllrk·tics 
with rough glurne awns, "Tisconsin BUl'bless and Glabl'on, spring 
varieties. and Jackson and Jllckson 1, wintel' Ylll'ietics, nppeilr to have 
less roughness than otllN' vllrieties in these groups. 

• 
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LE::\GTH OF Awss 

The length of awns is not n. simple ('lifll'net£']' g('llC'tiC'lllly, n is 
th('('efo('(' difficult to liSP nil/TOW limits fOl' this ('hn\'lldt'I' in tnxonom,' 
Iwclllise of the fl'C'quent on'r1npping thnl O('(,UI'S, A c1h'ision illto shol:t. 
und long ILwns is !'nsily mnde, ItS is Iikewist' It grouping bns('d on. tllP 
r(']ati,'(' length of th(' Rwns Oil centrnl und Intpl'III Iemmns, But 
within thl's£' groups then' Ilrc IlUInCI'OUS minol' vILrintions thnt ILI'(' 1l0! 

(,lIsily sl'pll\'llted, Thus long nwns ill the long group IH'(' not of ('quill 
ll'ngth, TIl(' n·lation hdwN'n the UWIl Ipngth and spike Ipllgt It IIlso 
is not nlwlI)'S tI\(' sltnH' , III fl g'Pl1el'ul ('In.ssifi('utioll ",11('1'(' l'Il"iI'OIl
1IH'lItal ('onditions ml1Y CHUS(' impol'tul1t ('hll.11ges, SUdl millOr ditrpl'
I'n('('s should 1l0t: be lIs('d, Thl'." do hnyr YHlut', hOWP"t'I', Ulldt'I' n. 
pnl'tieulnl' l'lwil'o!lIll('n t. TIl(' a WIl kngtlts, gi "rn in tnblps 40 nnd 41. 
HI'(' 1l('tuallpl1gth,; ill eentim(·tt'I'S Ill('I\Slll'P(1 from tltp bns(' to tltt' tip, 
Th(· 11\\,11 length in rplnlion to tile spikP Ipngth is I'xlH'pssl'd us It I'utin 
of the' distnllc(' til(' HWllS ('xt('lld bl'yolld tiJp tip of til(' spik(. llnd tIlt' 
It'"gth of til(' spike> ilsE'lf. Awned, itwlllPted, Il.nd fLwnll'S'; ,;pikPs 111'[' 

shown in figlll'PS H) nnd 20, togptiJl'1' with hooded spike'S, tiJ!' otll!.'r t,nH' 
of h'/lIIllH UPlwlHlngt' O('('lllTillg ill bnrle'Y, 

TAIII.~; .IO.-··/,rll(llh of I1ICfl,~ 

';I'RJ:-':Il \'O\Hrfo:'l'n;~ 0111, 

Orcmp:1 
tI01ll! nn 
clf\ntral OrotJpfi Orollp I, 
rnw. (,hon on '<bon flll 

(lroup J nrOllp2 ,hor({1r c(ln~ral (',iJltral
;;lnUun Yrar lion)!" Cionqo; on latl1ral tfrolJp ,t row, still row, still 

\"all.~tJII fllnhroll ro\\'s~: 
(short) shorUtr or shnrt('r or 

1/ ybrid 111 JSS trJg HlISSflH! 

("OIllIJO!''' fill lat~r[ll UII Intl'ml 
it" L,,'hr. (uw,\) nm,' 
~t~llti21 ! 

em. ('III. (·TIl.\llldi""1 I!II:\ 
':-;nralOfI II 1/

t!II:' II l2 'I ,Al)('rlft'PIl " I'HI 1:1 III In\~nrj(Jtl('S n'I'rtl~f'J1tNl .ClllrllIH'( !I:! I, I 

\larllo
harh ":"'<1\\ \\~ tHl;.! .' :-iWH' .... p :. 

011. ('/II, ( 'III.Hlll"i~h , em 011.l!II~ 4:1n,·I!S\'iII,· IIi 11 1.:- ., ..1"~2··I:1 1:1 J2"n/lx,'ill,. II!H2 'Ia II~ncnton l!i121" JI)A herd "('n " 10 :~ fill) otf)If!! I I:I I!! !t\'~lri!'tirs rrJlrr~('lIt ..d 1111 uiber II to-II ~ J 

Data r('rl'r to Ct:otral awns: hH~rnJ UWI1S un' ahout !! ('rn. shnrt('r~ 
.:. Data rpetlf to c(1l1truJ uwn~; hHtlruJ UWUf.\ un' nbout ~\ (·m. ~hortf'r 
3' Data T(1rtl ( to (,Nltral awn!"; intrral awus artl Uli5Siol.!• 
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• 

• 

FI!:l"Iu; lH.-~ ',\11'11 I)"Il<''': .1, L(HI.!.!:; U, "hort: C, short Oil (,(,1I1ml rOil":, 1\II"IIIp[('d 
(III Intl'ral row,.:: U. Ilwnlpt!'!\ Oil (,{,lItral row", I\\\"It!(>,,, 011 lal('ml row". • 
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• 


• 

A 

• 
"lGnu: 20,-.\11'111(',;,; and hoodpd tYlw;;; .1, A\\'IJI('''~; Ii. pl('\'llt!'d ho()d~; e, 

~(';;:iil(' hoods• 
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TA8I,~: 41.-Length oj (tWit in relation 10 length oj .~pa'e 


IFigures Uri! mUo of awn length to spike length] 


Sl'IUNO YARIE'rlES (110) 
 • 
SIUlion Yen,' 

I.a 2.0 ,....
:'>tuuison... ............ 
 I.D; 'I: .IlSl\cul.on". . .......... . 


I ~ Ah,'ru,,,,,!. .... . ... . ~t5 :9 LL 
;5 :H I ' 

Vu.rh.,otif!s reprl'l'JentetL.JHlntbI.1r" J~_" "'. ~ 

;\Iurno· "~on~ :! ~tlllrI:-;(':)':sawYcur Wirlll'XStulilln burb 

I,ii 1.2 .. 0.:, (l.S (J 
Ituicich •• •.••.. 1!J.l2-1:l : n1,(; 1.:1 .Ii ,S
IMlsville.•.. " 1!J.l2-1:l .5 .2 II1.,[, I.nKnoxville . * •• ~ ~ In42~ -13 -" 

.:1 lito" II 
HlIcnton \lJ.\2-l:l 1.2 : .'s .. ~ - .r, .. ;, I) 

~.O : I. ~ L ~ .• ~ ...Abeni~en. .. ..... 19H 2 

\·nril*l.ies: fl1prl·M·nll·d .. lItllll1)('r .:., ~ -. - ~ , III ).
;m I I 

I Datu reler to l'tmtrul,\wn~: hlterulllwns ur~ about 2 CIII. silortel'. 

, Dnlll reler to c(,ntral awns: lutel'lli awns ure nhout a CIII. shortcr. 

! Ihlttl. rllfcr to eentral uwos; lateral uwns nrc. missing. 

BAR lUNG OF A "'iSS • 
Th(' thre(' awn groups-smooth, semismooth, and rough-in bari('y 


ure in part artificial (fig. 21). Entirely smooth 11wn5 ure not found 

itmong the Yari('tit,s studi('d, as til(' so-ealled smooth-l1wned typl'S 

huY(' vltI'ying numbers of fine barbs at tht, tip. The length of this 

rough segment, from the tip downwards, is tite determining fador as 

to whetlH'I' Ull aWn is smooth or sNnismooth.Whl'Il the bill'bpd S(lg


ll1('nt do('s not includ(' morl' thl1lL the UPIWI' third of the awn 11 \'11

riely is classed liS smooth. Wll('11 it extt'nds farthN' down on the awn 

hut still IC'lwcs tlw basnl pllrt smooth, it is ('la5s('(l us st'mismooth. 

Rough twms lliwe barbs from t.he tip to the bnse, The t!1l'l'e lypl's 

of 11wns are shown in figlll'(' 21. The degr('t' of smoothness of HIl' 

awn depends not only upon gpnC'tie factors but also on envirol1nwllt. 

11'01' example, ilt ~llldison, ill. 1943, many of the normally smooth

awned burleys were classified us St'mismooth. Similnr observatiolls 

were madt' on smooth-awned vnrietit,s wlll'lI grown at Sat'atoll and 

Aberdeell. This would indieflte thnt, although in g('lIel'nl a gl'OlIping 

into smooth Itnd semismooth nwns elUt be mude, it must be rceog

nized thut enviroIlment mlly elluse some on~dapping bc,twl'l'11 thc' 

groups. 11'ortunately, how('\,('r, only It fcw types fnll 011 the bOI'dc'I' 

line betw('('n smooth and spmismooth awns, It usunlly is eusy to 

separl1te s('mismooth nnd Tough types, although OCtllSioIlnlly S('lni

smooth awns nrc nlmost fully barbed. • 
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Table 42 shows the groups mllde with this material. Gmups 2, 3, 
and 4 represent til(' semismooth Vlu'ieti('s; fllld of t11l':w, group 2 in
dudes those border'ing hetw('en smooth and semismooth, und group 
4 those between semismooth und rough, 

DECIDUOUS AWNS 

'I'll(' dpciduOUSIl('SS of aWlls ill burl('Y 

is highly dt'Il<'llclf'nt on l'IWirOnllH'ntfll 
 I
('onditions but nlso is I)('rilabl(', D('("idu

ous IlW.llS tU'P foulld most ('o1l1l1101l1y 

Ilmong bnl'lt'Ys gl"Own in dry ('Iimutt's 

Ilnd on soils high in II \'Ililuhk milH'l"Ills, 

whpf"(' thp plnnls IH'(,Ull1ulut(· It high 

I)('r('en tngp of nsh, ('sp('('iully in thpil' 

awns, It is Iihly thu t tilt' Pt'I'(,(,1I tng(' 

of ush hus some infltH'IH'f' Oil tht' dp('idll

OUSIH'SS of awns, Thpn' is also n g('IIt't i(' 

inflll(,IH'P, hO\\'('\'t'I', bpCIL1I8(' 80111(' vUI,il'

tit's los(' ull tlipir ilwns undf'I' ('pdnin 

('n\'il'onrl1pnls, ",hpl'('uS OtliNS 108(' lIont', 

Thprp is ItIl nssoeiu lion Ul80 /w( W('(,II 

dp('idllous[l('ss nnd thp t,n)('s of budp,\', 

Th£' ('oust-type bnrh·ys spldom 108(' IIny 

il\\'nS, whilt' SOil1£' two-I'OWNI tYPt'S lind 

tlil' :.\[nn('hlll'iu-O, A, C, 2l-0dt.!'Iml('(.;:PI' 

typps lost' thpil's fl'N/ll('lItly, TIl(' figul'l's 

in tablp 4:3 illdi('ntp thut th(' IIlIl11hf'r of 

",IlI'i('tips with Il high pPI'('elltugp of d(,

(,ldllOllS uwns is ('oll1plll'ntin'ly smull. 


ANTHOcy,\"'I~ IN GLDIE Aw~:; 
A~n AWNS 

Thrl'C' is Il (')os(' ussociatioll of nntho
('yunin ('0101' in thp glulllP Ilwns and tlw 
awns, ILnd thc' ('hUI'IlCU'I' is 1/1I'l'l'fol'(, 
tl'(!att'd undel' II. singl(' IH'lIding, AL '! ,
Ihough tht' anthO(,,Yllnin ('0101' IlIls II 

('Pl'tnin dl'scl'iptin "nll/t', it is highly 
nuiable and IlP('tis to bp stlldipd lit 
sl'vPI'llI lo('ntions bpfol'(' the e1If1I'UI't('l'
istics of a YUl'ietv (,Illl hf' i1set'l'tninl'(1. 
'fnbles 44 nnd 45 sho\\' this \'urintioll, 
Only o('('usional nU'i('ti('s ('ornpl('{ply IlIck 
pUI'plc IlllthoeYllnin ('0101', A rnodN'ntt' 
numbpr of vnri('tirs IU'(> stl'Ollg.ly ('olorNI. 
while thp majority of {Ii(' vllri('tips IlI'P ..4intel'm('(liat(', This s(,lll'('ity of Yllripl.iN; 

ill Ow Pllsil.\' I'('('ogni",pd grot~ps mukps thp Flnnn; 21. BILrbs 011 :1wn,;; 


.it, HOll~h; n, ,;('lIIislJlooth;('hul'llett'I' of limi.tNI ntiut', 
(" ";111001 h, 

http:Yllripl.iN
http:stl'Ollg.ly


50 TECHNICAL Bl:rJ.LETIN 9<12, 1:. S. l>EPT. OF AGIUCUlIrURE 

Txnu: ·12.-Smoot1me.~8 a1ld TOIlY/llless of a/l'll,~ 


[S, SlIIooth; SS, serulslIIQolh; R, rough] 


SI'IU:-:O YAHIE'rmS (\10) 
 • 
Smtion 

lP1!t 
Do•••••.... Ifo.I4 

·FRrgo ••••.•••• ~ •• HH3 
Do••••. 

Mlldison.~."..... 

lOll 
l,incoln•••• I!fl-I 
Aberdeen ••• 19H 
Sucaton....... .•. ,.. .,. 194:1-H 
\'urictlcs rcprrsentrd .•. 1111 III b,'r. 30 1I i· 11 

W(;-.'TER \'.\Hllnn:S (;;'~1 

BUllion 

Hfll('igh. 1912-1~ : H 
H


Hu),5." . 
 1912-1:1 II11>1:1··\-1Sacnton . H\PH 

<\"'nri('tlt~S n'pr('$(\ntpd .. ItlHnb~r, -; 

Aberdccn... ". , 

TAHT.~: ·13.-Percell/llf/(' of IlI'dilI/OIiS 11 wI/.s 1~n 1JO sJlril/fl I'(lndies 
I 

Group 1 (010' Oroup 2 (25 : ClrQI!p 3 Wl Group·1 (ii! 

~I!ltil)n 'YrloT 2.'H!,,'rCNI\):! to r~:lttr. ! l(1r'~~1l1i~r. , to ~~~tfQr. 

---.---".--.------I----~~~ _L~~.~~~L~~~~. -...:::~ •
:\ Percent ! Percent. Perce lit • i Percent 
Far~o. _ ..•.. I IPI3 10 I' t;() II) I 70 

Sacaton..... I 1Q13-11 ; 0 40 i5 ! 100 

Aberdcen.... lOU 0 j 21) ~'O ' \10 

Varlctles rcprcscnlrd ... mllii\\cr: •••J ~(jl 17 I :I :; 

--~-.~ -_.....-.,. "~ ~--.~-.-..---.., .~----~--"" .-~~-~. ~~"--, -~~~'-<'-,..... .,., .. 

TAIlU) .1,1.-AIl/hocy(min color in ylulltc own·s 

lA, ,\bsclll; 1', pr~scllt; S, strong] 

Sl'nr~O YAmETIER (119) 

GrOllpl ClrotlP 2 OrOll1' :1 (1rollll 1 

Slfilioll fn\)St'nl.): (l1ft'St'nl l ; lpr~s~nt~. IstroD~): 

('()n~t \'(1I1ghn Ezonn Hojo 

-
l' S1UI3 AMadison., •. JI J' 1'11913..11 A~n.('nlnn .... " S

Ab~rd~~n .•. : . e •• 1911 A l' S I';!n ·111 r.lj\"\UfN!pq r~prcs~ut(',f llunihcr 
._.------..-----'+'" 

e 

Wl:-;TE1~ \'A RI1':'tlf:;; (1,9\-,._--, .. -.~-.- ....-,-.•. 
~1;lmol>urbKirwin l'ollll1tl Jnl'ksnllStation Ycnr 

___"-0"'"-''' , 
A l' l' AHnlt'igh .••.•• " ....... •• " .... ' 11)121:1 
 f' IiBeltsville...... .. .• _.••. 

e 

e ...... IUI2-I~j A 
,\ A 

l' gg
~IIQx\'ill~................. I •• : 1!142-13 
 p S s
S6Calon. . ••••••••• ........ •...,.' J0·13-11 A 

AIwrdcen... ..... • .... ............. lUI·1 
 A I.' S S 

7 II 17Y!lri~ties rcIlr~S~nWI. •• _· nllmber .• ' ••••. , ••. 

,~----...:' ...,-~--"'~-....--... ".-....-.........- .... -.-.,. 
 • 
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• 

'J';\IlJ,E 45,-A7Ilhocya7li71 color in aWIlS 


lA, Absent; 1', present; S, $tron~l 


SPRI~O VARIETa:S (110) 


(lronp I Or(IUP 2 Gronl' :4 Oruup ,jStlltion Y!'IIr (lIhsl'nl): (llIt)StmtJ· (present);! ,"trong':Coost \"lughn Elon,l Hojo
'.-......~"'------ .........- .~
".-,-"'~ 

;\(mlisrJ!l, 
-~~"~~"".-- lUla .\ ,\ I' S."ucntorL 194:1,·-14 A I' I' sAherdecu HI,II .\. I' S ~"Oarictfes ftll.resentct)'_ /IIllntiN ,102 ' .itl ! !I 

stntidn Kirwin 1.'0ituIlI • ,InrkSOn \lnrunlmrl, 

Jtalc!~h 1!l42- rl A A I'B~ltsi-!lIl' , Hm-4'j A I' I'Knox,·jll,· 1P-l2-1:1 .\ I' I'~n('atOJ1 IV4:H,1 ~.\ I' ;;.\ lH!rdeen 1PJ.1 A I' p
\·llri..tJ('~ rI'llrcsentrd numh"r .~ :J~ 

I' 
II 

Ilooll CO~THASTEJ) WITH AWNS 

• 

It is Y(>ry ('usy to distinguish Iwtween hoods and Ilwns onthelemma, 


liS shown in figures 19 and 20, The character is V('l'Y stable under all 

climatic ('onditions and Yery lIseful in classifying yuricti('s. Then' 

i\,re 9 hooded varieties among the 119 spring varit'ties and 13 hoodrd 

yarieties among the 69 winter Ylll'ieties report('d h('I'(', 


'ELEVATION OF 1rOODS 

Elenl,tioll of hoods sometimes is usc·ful ill classification. The 
difl'('I'ell('(' IwtwePIl ple\'uted or sessi1p hoods is son1('tinl('S Ycry distinct, 
llS seell in figul'e 20, Table 46 shows, how('\'cr, that thel'e nlso an' 
vndeti('s in which, for example Clemson Hood(~d, it is difficult to 
([('cide wlH'tlH'r the hoods 111'(' ('levnted or not. TIl(' chnl'!lct('l' also 
varies from OIlt' iocnlity to I1Il0th('r and to b(' useful ill riassil1cution 
must 1)(' bused on obst'.I'yu.tions lImI('I' s('vernl environments, 

T,\I3U; 46.-Eleualion of Jwod.~ 

1';PfU;l:O VARIE'I'n:S (0) 

Group 2 

(sessile. or Orotlp ~ 
Htlltion elevated)' (elevated I: 

linion lIors(onl
Beardl!!.'!s 

Mill, 
Ii 
,I 

f> to 10 
,I 

• 
:1 
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'1'.\ III,t; 4G.-Blc'!,(ltion oj IIIJ(lrI,~-{'onlillUt'd 
WI~'J'.F.I! YAHU:Tlt::4 (I'll 

(I rOil \I 2 (lrOllp a •iH'ssllt.' or '\'I~V!lte(h:tltt'\'t,,(ltil:;;IIlOUlt Tllntll·!i~·t.'
('I\'UI~()II BNlrdlf's.."irt1I0f)<ltd 

HnM~h •
""ox,'me.
1!('ltS\'II1~ .. 
;\llIlIlsoll. " 
"neilton •.. 
AllI'nl('\'n ·llIlllllwr.\'Ilrlet[\·s rc·pl'rs~llh·<I. 

A B 
Ftrl\'lU: 22,~-II()od apprlldllJ.!;!':' on lIIidelll' lob(': 

.1, Wit It aPlwnriagl'; 13, wit h!)lIt npP!'lldHJ.!;!', 

.\lm. .\lm 
~ ,. 
I 
II 
J itll III 

(Ho~ '.! to·, , r. 

11(01) ·\"I'E'iJ)·\GES O:\' 

:\lilH)LE LOBE 

'1'1\(, hood('d bHI'II'\'S oftl·n 
han' n dPiienl1' HWlilih np
1H'lIdng(1 Ht tneh('d to th(· 
middl(' lob(' of thf' hood, 
OhS('I'\,iltiolls Oil thp ('xist
('11('(' of suth nil aPPl'ncillgl' 
\\'PI'P nUHlp in th(· fi('ld IIl1d 
011 spik('s r('('pin'd from till' 

difl'(,I'('Jlllocnlitil's WIIl'I'[' th~' 
('llIssificution nUl's('l'ips W('I'(' 

gl'OWII, As lH't \\'('('11 stu •lions til(' ('hnl'uelpl' WIHi ('0111
IHII'!ltinly stoJ)Il' IIlId, th('I'~'
fon" hns 1\ ('('I'Ulill IIlXOIIOI11f(' 
\'HllI(,. 'Ph(' only cI iffi('111 tv 
ill npplying it 'lips in th'p 
l'US(' with whieh til(' nppl'IHI

u"t'S bl'('nk 011' from Illl' 
h~ods ill lill' I'ipl' spikl's, 
A gl'oupillg of til(' hood!'d 
\'lll'i('ti('s ill Uli:; stud\' liS to 
()('t'UI'l'l'II('(' of hood I\'PI)('I\(I 

ag('s is gi \"I'n Iwln\\". 'I'h(' 
lal'gl'st 1)('1'('('11 I ng(' O('(,lIl'S i \I 

t Itl' wi IIl!'I' Ylll'if'til':;, 'I'IH' 
spihs in figu \'('22 ill liSt I'll t!' 
til!' PI'(,S(,IH'(, unci lIhfH'IH'(' of 

tilt' hood nplwlHlnge', 


SprinJ.( yaric,ti('~: 
Wit hout npP!,IHluJ.(' ;\i('(oy, Ilt'lford 


llor"ford, ;\icluy a, "';ixf." DIlY, ('or~r',.,
With \'('r~' ~hor\ IIpPl'lldllJ.(f' or 

wit hOIl \. 
 l'lliOIl B('nrdl(''':i. Warrior, ('olllposilr.o 

C'rn"" s('lpetioll,re. r. ii·,·\!J) • 



• 


• 


• 


'I'AXOXO~II(' \'ALn: (W ('HAHA('TEHH I X ('l'r:l'lrAn:1J BAHLI';Y r);~ 

\\,illlC'I'mriNies: 
Without Ilpp('ndtl!{p . II tlp;n
With short IlP()(,lldllgP lIoodl'd 1(1, '('('1111('''''('(' ,I B [7-6,10, l3rugh 76, 

<'Il'1I1S(HI llood('(l. Tuekel', ).Ii:;clollri Enrly 
Ilpllrdlp,;,;, TpIlI](>~~ep Bl'llrclll'SS 5, TeHIl(,S
~l'('lkllrdh'''s G, YOI'k Hooded, )'fllrctt 
HOlJci('cl 'I, (1'('(It'II, XOI'lh ('ul'olinn Ifoori('d
2fi 

'I'll!' limil('(l l1umlH'l' of Ob:>l'ITllli(JlI~ mndp 011 til(' h'lH;th of :;tulll('n~ 
in<ii('lHe lhnt it oe(!nsiol1ullv ('nil he of tuxol1ollli(' \'nlu(',' 'rlil'SUII1l('IlS 
of ~nlmno "'n~('. 1'01' I'XI1Uipl!', Ill'(' ShOl'tl'l' (u,n'l'llging :2,;') millimeters) 
tilan those of otiWl' ",illt(,I' \'IlJ'il~ti('::;, Imving ;{-millilnder Stfl.Il1('IIS, 
'1'llis difI'CI'L'IH'l', hO\\'PYPI', i::; HO sllIull thttL ilis difIicult to liSP til(' 
dml'llC'l!'I', SUllllt'll le'lIgtIt nlso Y!lri('~ with locniil ", .\t Abt'I'dl'('1I , 
tile Slnll1l'IIS Wl'n' I III III , 'lol1g-PI' on nn It \'Pl'llg(' tblln III til(' oth(,l' stlltions 
wh('L'C till' IlUI'S{'I'i('s \\'(,I'P gr'owlI, it i;; ('oll('III<lP<l lhnl StUIl1('1l Il'llgtll 
i::; It. u:·wful ('hlll'netp!.' in tnx()J)omi(' \\'ol'k ollly ill l'X('('ptiollnl ('11:;(':;, ' 

II \1111 'i1';:;;S IW fhIG\J.\ 

'l'h(' irnit'inl'ss of slig-ml1 (fig, :2!{) is not lUI impol'trllll ('hill'U('tl'l'i'ol 
two I'('u:;ons; First, thl' 1)(,I'iod "'hl'l1 it- ('Ult ill' olJ,,!'I'\'pd .i" \"(11'," 

"hol't; s('('ol1d, the iruirilll'ss is ('losl'l\- IIs;;()('in.(pd wHh thp lJuriJs Oil 

tIll' aWI1S, thut is, n YtLl'i(·t? tilnt hu~ ol1ly n, I'(IW hail'S 011 its sli;~lllll 
11(':11'1;\' 1I1\\,I1,\'s 1111" smooth 1I\\'I1S IIlId n "uri!'t." with 1l1l1ll!'I'OU:, hail'" 

011 its :ltiglllll hus I'ough 11\\'IIS, 'I'h(' O"s('I'\'at iOlls 011 th(' Imil'illl''';" of' 
:llig-mll. al'l~ tllI'I'dol'!' onk IIIl ndditiO.1I111 l\I!'n~IIl'(' of tlip :;1ll0otllllt'S;; 
01' l'ollgIIlH'l:;S of tltp n\\,II~, III u. I'PI\" ('I\S(,S til(' hnil'ilIPs;; lIf Stigllla is 
illl('I'llwdiat(' l)('l\\'('('11 tht' t\\'o lYIll'S just Ill('lltioll!'d Ilnd 1II11,\' 1I0t bl' 
nss()('int(l(1 wit h SPlIliSlIlooth 11\\,11;;, Ob:-l{'ITlltiom; 011 hn.il'il1PSS of stiglllH., 
gin'lI ill tllb)1' ·17, lll'lIloll:;tl'nt(' thnt t h(' l \\'0 gl'llUpS, lrllil';\' nnd 'with 
fl'w hail'S, nl'p distinct. 'ritllin Pile'lt. 011l' of Ihp:;;(' g!.'oups iI.I'C \'fll'intiom; 
IlS lo hilil'illl'l:;S, pUl'tit'uiurl," ill [h(' wou!> with fl'w illlil's, 



54 'l'BCHNICAL BULLE'!'IN 942) U. S. DEP'!'. O~· AGRWUL'!'UHM 

TABU] 47.-Hairincss of stigma 


[H, IIlIlry; :\f, moderately IlIIfry; }', rew hairs1 


SPRING VAlUE'l'IES (119) 


Group ~ Group t Group 3 (moderately
Stlltlon (llalry): • (row hall's):hlllry);Odcrllrucker MarsCompana 

-- ._-,,« .•.~------- --·-··----1----1----.\-----'---· 
~hufisoll .• _.• _, ..•••.••• _............."......... 1943 H F 

l:ial'Uton .... « ............. __ ....... _ ............. _ J943-4·1 1I F 

Abcrdecll ......................................_... 1944 l{ ~. 


wVarietieS represented. ~ ~ ... ..... _ ~. ~ ~ " ......... num ber_....__ .._.......... .. 68 12 39 


~rlldisOlL .••• _"_" . ___ .•. H 
l:illmtoll. .... __ ...... ""., .••. _ H 
.-\ bllrdcen .. ~ _ . " ~ _~ . . ~ _~ ... ~ "........ ~ -.. . .. H 
\'Ilrieties represented ...• , .• ,.:... _nUIIl ber: ... 

TRRESHABILl'l'Y AND SHA'lvrERING 

'£WO objectives arc sought ill threshing, namely, to remon tl.H' 
kernel from the rachis and to brettk thc awn fl'om the kernel. The 
ease with which this is accomplished depends on the type of barIl'Y. 
The Coast type threshes very poorly, whereas the :\[anchurin-O. A. C. 
21-0derbrucker type threshes quite easily. The locality wllol'e the 
badey is grown also seems to have an influence, for if it is grown wher(' 
the flsh content of the plant is high then it will thresh easily, wlll'rens 
fl, low nsh content causes poor threshing. An example of the relationship 
of ash content and threshability is furnished by winter blll'leys grown 
Itt Raleigh a!ld Aberdeen. The ash analyses from such barleys were 
reported by Aberg, Wiebe, and Dickson (4), who found that a difference 
of 25 percent in total ash content in the awns had a marked influence 
on the ease with which the awns broke off. 

'rhe varieties from the barley-classification nurseries at ~rndison 
in 1943, at Raleigh in 1942-43, and at Aberdeen ill 1944 were tested 
for threshability by the use of a Vogel thresher, using a 0ylindel' 
speed of 745 revolutions per minute. The construction of this thresher 
was discussed by Vogel ttnd Johnson in 1934 (1S). The varieties. from 
~lndison and Raleigh were graded after one threshing, then run 
through the machine a second time and graded again. At Aberdeeu 
only one threshing was made. The results from these tests are sum
marized .in table 48. 

The ;basis for differences in threshability is the same or very similar 
to the one for shattering. It is well known that the middle westel'll 
varieties shatter when grown in the dry climate in the ·West. TIl!' 
observations on shattering at Sacaton and Aberdeen are presented 
in tabIn 49. 
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• 
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TABU} 48.-ThreshabUUy ln spring and winler varieties 


10, Qood; }.[, mcdlUIll good; 1', poor] 


SPRIl\O VAHlE'PUiS (IIU) 

'''''''-..-," -"..'----.... '_.,_.,...,,...,. 

Statlun y, I Group I: Grolll) 2: Group 3:
(ur Odcrbruckl'r 'erl' )1 Blu•• 

,,-"_."-,".,"" "'1-- -"-'''.- "" ".,," "M~'"_ 
Madison: 


First threshing •• " .. 
 ,I 104:1 G ;\( l'Second threshing" ... ., JW3 (l G 10 ;\[ l\IAberdecn••••••••••• , •.• • .... ' ." •.•• j 1U44 (l (l l\I 10 I'Vnrletlcs represented I ••• ' ", •.•• ,numlwr· i••·•••··••• (lO )0 ,If) 

.
Station Yr.lr I Wong Randolph I Kentucky 1 

, ~"'--i'''" 
Raleigh: 1°1',' ",I IIFirst thresblng••••• , .• ... ... G ;\[ to f' I'Second threshing."" •.•• ..... •••.••• ••. 10-12-13 r (I G to;\1 ;\1Aberdeen." ....................................... ; IUH , (I 
 ;\1

)~J i~~I~tl~~~:'.~~~:~::=~:." .. '...... I1Unlher •• j ••....•.... 1 G 40 I 1ft
I -._-.._.. 

TABU: 4!J.-.';hllllp./'iflf/:in 119.sprifltI 1'lI rielies 

is, Shatte.'IIJ~: ~. nonshlltterln~J 

I (Jroup I Grollp 2 ' GrOlll' a
Station Ypur (shattNing)' (lllt~rm~dlllte (nonsIIllUf'r.

IOderhrUl'ke~ ~hnUl'nllgJ:; hl"l: Uhl(~
,Tn'glll " 

" ".., 
Sncaton. 1111:1-401 :;Abcrdeen. .. ..."'. :\

11114 :; :\ 
;: 

IYnrl~tres rppr~S"llt('<I Illlrnl;~r :\
IIi ~l I !.~ 

KEnNEL CIIAHACTEHS 

~AKEJ) CONTHASTrm WITH COn;Hfoif) KBH:-lELS 

[rhe distinction between naked kcmels, wll('re til(' lemma und palplt 
are not attached, and cov{'red kern£'ls, where they al'e attached, is or\(' 
of th{' easiest cha1'Ucters in hadey to l'{'cognizl', Tho eharactel' is 
stable und consequently very useful. Naked and covered kernels un' 
shown in figure 24. 

Kernel length can be measured eithel' on the spikrs 01' I1ftpl' thr{'sh
ing, Before observations on the influence of environment on th(\ 
charucter could be made, it wns necessllry to find Il technique whel'{'b,Y 
the determination could be made rapidly and I'eliably, Studies fO!' 
this purpose were cal'l"ied out during the winter of 1942-43 at ~fadison. 
The material chosen was such that observations ('ould be maclc on til(' 
variations in kernel length of barlevs grown under diO'erent climatic 
conditions. • 

Spikes from three varieties, Wisconsin Barbless, Trebi, and Win tel' 
Club gl~own at :;\1adison in 1942, w('re lls<'d to d<'tcl'minc how the 
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kC't'llels eould besl hI' ebosC'n if pic'keel ft'om the spikes, '1'(,11 spikps 
WC'l'C llSNI in Pilch sllmple, find only kC'I'llC'ls J'l'omthe c'C'ntrull'Ows W('I'l' • 
used. OtH', two, tht,pC, 01' l'OllI' s('pc\s WPI'P, piek('d fl'om tllt' middlp 
PI\I't of pneh spih, und this f!IIVC snmplPs of 10, 20, a~, or 40 seeds on 
whieh nWnSllI'l'ml'nts W('I'(I mndp. 'rhl' length wns m('f1s11I'(>(L from thc' 
bns(> to 1I1(' point whf'I'P tLl(' Ilwns Im'llk on1' tlw Lip of thl' eltl'yopsis 
in both tlln'shed lIlld ulllhl'c::hl'd snmpl('R (lnbll' 50), Thl' J'('SllltS 

B • 

sltow tha t n. JO-k!'I'111'1 sample sliflic'('s if (':teb kl'I'fl(,1 ('OI11('S fl'Om II. dif
f(,l'pnL spikp, Tlll' dl'lPI'mil1utioll or k('I'lll'1 Ipngth of tlll'PS!t('d l!l'uin 
n'qllin's Inl'g('l' snrnpll's. Tit!' \ris('ol1sin Hal'blpss \'ul'il'ty WI\" 118('d to 
t\<'t(>I'milH' 1I1(' IH'('PSSlII'Y samp]!' size', ~'ll'('ds of this \'Hl'iPly, Iwn'('st:!'d 
ill I H41 at .:\iadi:-lOll, Dlt\'i:-l, alld Bozpmnll, \\'1'1'1' /1l('lIsul'ed. Sa/llpll's 
<'ollsislillg of 10, :20, :~(), 40, ;jO, and 00 ].;:1'1'11(,15 fl'o II I thl' epllll'ul I'OW:;; 
\\'1'1'(' nwnslIl'(ld fl'O/ll the ::'-.IlldisOll mull-I'iill, 1I /1d 40 Hnd 50 k(>I'II(,1 
snmpll':;; fl'om J)n\'is alld 1307;(,l11nn, TIll' .\iudisol1 /ll(,HSlIJ'PIl1('lIts hud 
in(\ienu,d thnt C'itlH'1' til(' 40- OJ' ;jO-Iu' I'll /,1 Rnm[)lp;-l would \l(' mORt' 

T.\ Ill." :i0. NI.~l1/115 oJ ktl'llrl-/r I/(/Ih /II(,IISIlI'('lIlf'niN 11l WiSl'Oll8ill IJllrl"cs,~, Trt/Ji, 
111/1/ Wilt/I'/' ('Iub frlllll .\lruliso II , lfJ·ld 

\\'bl'llIl~irt 'i'1l,loi WiIlIH('lul,
Bllrhk~'" 

•\lm, .\lUI• 4\1m~ 

·l!ic;l;cll. 117 '.;,lU,O;\':: ". ,;·I:± n. :!'1 
S. ii± . ;.2,",III 

/1+ :lall ". !I·L±- .1:1120 
(jilt .:.m;, .... SLt 10;, ~_mJT • :).H/

;\11 
MJ.± ,a22 :-. ~.1·t .il.!1 :.." fiH-t •.1';.:

111. • 
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desirable. Sh: replications were used in all cases. The results shown 
in table 51 indicate that a sample of 40 kernels is satisfactory for the 
kernel-length determination of threshed grain. 

For the study of variations in kernel length of barley grown under 
different climatic conditions, threshed samples of two varieties, 
Wisconsin Barbless and IVfanchul'ia (0. 1. 2330), fl'Om three stations, 
Fargo, Bozeman, and Lincoln, from each of the years 1940, 1941, and 
1942 W('l'e measul'(I(1 during the winter 1942-43. Each lot comprised 
tlll'ee 40-kern{'1 samples from the central rows of the spike. The 
measurements are given in table 52 ftnd the statistical analyses in 
table 53. 

1'ARf,E 5I.-Kernel-Iength determinations on threshed samples oj Wisconsin Barbles.~ 
grown ,in 1941 

Kerrll'llength 

1\fadison, Wis, Da,'ls, Calif, 

kenwls 


DilTerenco 


NUlllher of Bozeman, l\lont. 

A "crage of r. between A, erngc of 6 r~~I~~~~~cr('plit'lltionS high and low replications high and low------, 
lolm. Mm.

H) •• ______________ _ 7. Iii o.m 

ao •. ___________•• _ i.28 .51 

20.___ •_____ , _____ _ 

i.25 .~a 
~O. __ •. _...... _.•• 7.14 ----~ .. a~ .. 7:i5.. -"' ...... ~-~·o~5i- .... -~- .... --ii:{Ui- ~ .. ~ •. -.... n.2/i.:1I50 __ .. ~ __ ,, __ .... __ ........ 7.1~
tiO. ___________ ._. __ .20 i, l7 .. 45 Ii. 92 • :~U

7.1.1 .31 

TARI,~] 52.-Kernpl-lenglh lIIea.~llrelf/ents 

Wiscollsin Bnrbll'ss: 
Fargo___ """" __ '_'""-' 
BOZl'UUlfl .... _ ... ~ ~~~ ... __ • _. 
Lincoln_" .......... __ 


ManchurIa (C. T. 2:1:10):
Fargo__ •_,, ___ ' . __ .. "" 

7.08 i.HiROzf.'man ..... ~ "~ • ~ 7.11 7.0:1LIncoln.. . 7.~4 ;.141 
TARf.1-] 53.-Statistical analyses oj kernel-length II/easurelf/ent.~ recorded in table 5B 

.. -""'~t:I;:'-"-'--'I- ;;l:gn"'sof - Hum of -"- :llenll IF' I 
_._____~.___ _ (n\pd~ _ :;qunr('s _~t~l,'__~~~(I_.~~ 
Replicnt[olls. ____ • ___ '''' • __ • 
Statiolls___ . ___ . _.........____ 2 I).020n n.Ulo:! I.21i 


..... 2 .1:97., •:1488 I:W.(H
Y"l'lll'S ... _~~ ~"'4 ,.• _ ~ .... ~~~~ *~ .. 2 .084,'; • (l·I:!:1 2a.inVarietieS. "" I .U:!!I-l • ()2tJ4 !!.4f1Ueplieations X'stnti,n;s::::. 4 .OOIi-! • (Kl1ti 5.1:{Heplit'lltlolls X years.... .. . ~ .fXl89 .!X)Z'J :I. j;JUeplicntlons X stations X Yl'IIrs .. .. 8 .O:!I:! .00:1\1 !!.1IlStlltlons X years ...... "" . 4 ,·1814 .120~ 1 l4.li~Stations X varieties .• __ •. 2 ~ OaUl) ,11I8:! 2.2:JYI!8rS X \'IIrieties ... _... """ 2 .0405 ,()2:l:l 2.84Stlltions X years X varieties ... ~Error, ____ . _____________ ... _ .07lH .Ifj,U 12ft+! 

IS " • 1~(jU .0082 
~l'otaL _______________ .... ---- 

-- " ... .... -~ - - - .. sa 2.2,11:1~ -~ 

----.....,..,.--..--..,.. _--.._-
I Highly slgniflcunt. I S'gniOeunL. 
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It is evident from·table 53 that there is It highly significant differenc(' 
between stations aiHl a significant difference. between Yl'ars. The 
difference betweell replications and varieties was not significant. The 
two varieties differed only sligh~ly in length, howevl'l", fiS shown in 
tublp 52. . It is also cIt'fir from H~~~ du,ta that when kNnpl length is 
used as It charncter in identifying burIt·y, it is ]l('('('SSIU'y to l'onsidl'r the 
climutic conditions und('r which tlle hnrll'Y was grown. Allowltllcl'S 
[01' vul'intions caused hy ('nvironment nn' npcessary, nnd, th('l'pforc', 
k('rnel Ipngth will bp a good c1llu'ucter only if murkt'<l difl't:-]'encl's in 
It.ngth l·xist. In otht'l' cUSt'S it wiII serve as a minol' chilrfictt:-I·. 

Additiollill dutn to support this opinion W(']'l' obtllint'<l dming 1943 
lLnd 1944. 'rhesc datu, obtaint'd by using one hrnel l'lwh from 10 
spike's for Nlch station, are giypn in table 54. TIll' oV('I'lapping IJ(·-

TABLE 54.-Kemellength 

Hl'IU"O VAHIE'I'n:S (lUI) 

i~~---l; 1 Group 2\·' .1! Group'" ~'-.--,-
I GrilliI' t I (short to (.rOllp.l (Illidlon~: (.rolll)·'
! ! (sl~ort): llllhll!ln~): (~lidlon~):. to IOJ\~)i. ((O~lgl: 
, Y IIr t <8.•• Illlll. 8.5-9.2 Illlll. 0.•-0.8 Illlll.;II.i!-tO.,oIllIll.' >10.~ Illlll. 
'tl ,. l~___\ t-----'--- 

1 I I' 

I :"llnrs 1 \\'ls(;oJ\sin 'l'r 'gill I" Horsronl I' CIt.lll 

_._-..-.----.--...--1I _._.I_·__.!~~~S~ 1__.~_,,___.~~_;.~n0l1t _ 

I ).[111. \ Mm. ! .lfln. . .\[m. .I[m. 
Oltllwn ..... ,.. .... 104:1; S.5i 8.8·, 9 r." 1O.:l. 1!I.r.
;llmlisoJ\ . .",.. ... tu·l!! I U.lIl 1I.r. lU:O!' 10.. II.ti 
Al,,'nl\'\'11 .... ... .... ...... WI:t I S.·I I \I.IJ i 11.3 0.9 IO.S 

Do. . . .. •." ' .. " . tu.J.1 I ~. () S. I • Y.lI T U. r. 10. I 
';,WlIloJ\ .......... . " .. , 104:H4 I S.2 R.4 II. I i u. S 1(J. I 

\'moictillS r('prtISl'lltlld '" 11l1I1lbt"" I ' I , 16 i ·10 : :!h ;15 

__-'j____,__,__~.__ I___.___~:_,.,.._.___ ~l _<_~_ ~_._"'>_~ 

Wl,,'1'EH \'AHlE'I'IES ((jUj 

---- -'s-'t-n-li-OI-'--·--!'I-~'·lir-!I. Awni,',s· ~::'I~t\!I;:;~~';'lf-'I-'('\~'~ IBul~lIriun 
(r,~I.257) f 

~-.-.----.--"--. ...--.- .... - ..._-._.-..•....- ... ---..... .--;." -, . 

•I[m. '\[111. .lfm. .1[111. I .lfm. 
Hnll'igll ..... _........_.... ___ ... 11l42-t:l M.7 !I.1l 1Il,:l IO.~ I 11,4 

Kru>X\'ill,..... _..... _....____ . , 11142'4:1 Ii.-! !I. II u.:lj 10.2 

g~.l,;~~:~~:::::........ :g!~=m i.o· ~:'I ~) g. A. lr,:\~ 

:-;ncnlOn .......... . .. 1!14!l··H •• t g,O 0.4 ' 10:'1 I 111.,. 

AllO'rdN·Il .................. HlH i.S Ii.t 11•.1,.111 10,.1
I 
Vnrit.:'lifl'S r(·pr(lo~wntcd 1l1lmher,J_"~~~~.<---___I~<~_.~~.,___~..1"_~_"_"~~> 1.~<~'._"'. ~ 

twppn tIw figuI'tos for the thn'e groups ICshod. Lo midlong," ICmidlong," 
n.nd "midlong to long" shows thn,t It'llgth of hl'l1('ls hmi It limited USt· 
whc'lI clost'iy re\ntNl mutpl'inl is to be· SI·plll·ated. If till' IlHltpl'iul i:l 
grown und(·], the sallie environIllPnt, it ('un most ofU·Jl 1)(' ,j('plu'ntpd 
into 4 01' 5 groups ItS to kel'lll'lll'ngth, but til(' smull difl'l'I'I'IIt'l'S I)(,Lwe('ll 
the-sl' groups lose their signifi('nn('(' uIHL('I' difl'pl'l'nt Pllvironll1t·nts. 
'rhe only safe' wny to liSt' kpl'lI('! It'lIgth in It tllxonomi(' sdH'nll' COl' 

vn.l'ieti('s from diffl'l'ent lo('utiollS is to ('hoost' difI'PI'PlH't'S in lc·ngth 
that itl'U deHnitl'iy signifieltnt. 

G EIOI LEl'OG'I'1l 

The germ ]l'ngth is the' distUllCC from the base of tile' gl'l'lU to the' 
l'dge of til(' S(,lI t{'\1 um. The TelU tionship of germ I(,llgth to kernrL 

• 

• 


• 



• 


• 


• 
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ll'llgth is 1 to 3,5 for most Yill'ietips but mily be quill' difl'l'I'C'llt ill 
SOIll<' othpl's, In ord(II' to find su('h ('nsps It study WIIS lInd(II'tnk(11l on 
thp tcehniqlle 1'01' mnking th('s(' IlWIlSUI'pm('nts, 11Sillg till' slime spikps 
ulld kpl'IlI'ls of \Vis('onsill Bnl'blPsR, 'I'n'bi, und Willtl'I' Club ns \\'PI'P 
uSNI 1'01' til(' kpl'nl'I-lplIgth :;tu<ly, Tilt.' I'('stllts nl'(' ginn ill tuhll' ,,5, 
TI'Il 1\('1'11(,15 UI'P sllHi('it'1I t 1'01' n g(II'Il1-ll'lIgth dl'tpJ'millH tioll if til(' 
kl'l'II(,I:,,; fil'(l pi('\.;:('d 011(' ('neh fl'Olll 10 spik(ls :lllrl from till' ('('lItl'lll I'O\\' 
ill till' middll' pnl'l of tlH' :;pik(" 

SUlIlpll':; of 4() kl'l'III"I:; 111'(' slifliciPllt 1'01' g('I'III-lplIgth dl'tpl'millutioll:; 
",IWIl thl'('shl'cl l!l'aill is lI5('<I, It:; :;ho"'l1 ill tubl(., ;,0, '1'11(' tpsts us('d 
1'01' ddl'l'millillg' till' I)(':;t sumpll' sizp for gP1'1l1 Il'llgth W(,I'p :;imilill' to 
til(' OIl('S uSl'd for I\:PI'IIpl It'llgth, ('OIlSI'<I Ul'lI tly, til(' sanw samplillg 
tl'Clllliqlll' u:; nppli('d 1'01' kPl'IIl'l 1(lllgth also (':Ill 1)(' lI:wd ilPI'I', III 
studyillg' (il(' g('l'llllt'ngth of till' Ylll'il'til'S ill til(' ('lussifi('ntion 1l1i1'SI'I'i('S 

in J 948 nnt! 1$)44., snrnpks of 10 kl'I'II(l1s Wl'I'(I mwd by tn king Olll' 1'1'0111 

('ilCh of 10 dill\'I'l'llt spikl':;, '1'1\(1 f'('sults nl'l' gi\'('11 in tnblp ;)i, 
Only n, f(,\\' YUl'il'ti('s hu \"p gl'l'IIl 1(lllgths di/l'l'l'illg from til(' lIol'lllnl 

1l'lIgth of 2,:i to :3 milliml'il'l's, Th('s(' 1'('''' ('X('l'ptions, Ifow(,\"pr, i IIdi
l'nte t11llt si<rllifi('unt diIT(,f'('IIC'PS ill "('1'111 I!'fwth Illilrht bl' foulld ill U 
lnl'g(' eoll(,(,t'ioll of din'f's(' origin, "" '" ,... 

Th(, l'l'liLtion:;ili p I)('t W('(l1l gl'l'm I(lngtil n lid k(,I'Il!'1 1(,lIgt h gi \'('n 
ni>o\'l' ns 1 to :1,ii is {'ollfil'llll'd by till' datu ill tnbll's iii nnd ;j.l, Th!' 
"shol'tlJ nnd "short to nridlollg'; gl'OUpR of k('mels Illllollg th\' wintt'l' 
bnl'kys nlso !til\'(' 11 short g(,l'lll, l!:; illdi('nt<'d In' till' obs(,fTntions Oil 

ESll\\; alld till' gl'OIlP it f'PP'J'('Sl'llts, Amollg till" 001('1' willt!'1' Imr!(,,\';; 
Hlld nmollg tlH' spl'illg bar!!'."s, ho\\,I'\'('I', lhis I'platiollship is 1I0t so 
appuf'pnt. 1t is {'(1I1C'lud!'d thnt gl'I'1Il 1l'llg1h is of \'['f',\' Iillli(('d liSP liS 
It tnxolJomi[' dWI'll('("I', 

TA n1,1'; ,jii.- (,'erlll-it /ly/h I/IU/HUrI JIIl'llis ill. II"i,~rolt,~ilt flllrbhR.•, TuM. fllldll"illfu 
('III!. /roltl Jll(diN(JI/, I!l.j: 

\\~i~(·oll ...in 
\riulpr <"luf.ftld,"'" 

.1/1/1, . \ 1m ~ .11 Ill,
III :!, :i~rn, tt.~, :! ;:,j:.!'"'(t :!;.fJ 1.1.i:11. II 17:J
:!o 2. !i:.!i: . I!,U :! h:tt ,r;~: 2. Tit :!:?-.
!II ~. IL~ In :J. 71 ± ,:'!;J7 :!.h..... t .J:!:'!
HI :!,;l7.±' .~It! 7! t~".l ;1.·.~1 2, til 1- . :!Jf, 

T.\Il[,g Nl,--Ulf/n-lt /tG/1t (/d(r'lllilllllililt,~ Oil IIl1'rslnrl ,WIIItPft.s (If Wi.'wltHin Harltle"s 
aroll'/! ill Jfl':) 

/llIlI'lll:W. \1,,"1 

'\-lIwtWf fiT 
hll'm+· 

.\111/. I/m 1/111. JII!", .\/111. .1/111.
!I;m i 
" 


'" 17 ,I.~ .1'>

:,1 1'1 2.1\1 
 H.l.J fI.:.!11
JI, ~. " .11 ;2, I:! ,oj :!. ~t;;III I ~11 

~I 
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TABI.~} 5i.-Gerlll-ll.?lt{/th delerlllilialioll.~ 

SPRfXO YARlE'rIES (IIU) 

Group I Group :1 •GnI\J!' !!«2"::' tIlm. C>:I.f) Jnlll.(2.5 to :1.0 • long):Stulion Y"l\r long)' 
1Il1ll~ lon~.J:llHllllt'llPll .\ltlIlt'huri!l

.\tlll~«'. I. 5:1\ l ({'. I. ~:l!I(J) 
-.- -_ ... ...--....-~ ~. 

i .lIm. 
:!.!!)Indl~on .• -.. .•••• ...•... • .... ...... , I!H:l I 
!t:!Ah,.nh....n •••• ..... ._ •. _ ....., \l!·I:! ! 

[)\'llrlNiliS rt.~pn·sl'ntl·(L .... " ~ ••• ~.,. ~ ..... _uumbt'l"~ "i- ... --.........~.
T • 

W(:\'I'ER \'.\HIWI'IE" WO} 

:::I.utlon Ycnr I E~lw 

.11111, I .11 III, I ,11m. 
1942-4:1 2.4 !!.s: a.:l 

Ih'ltsville.. •........... _......• -......... -.,- IIH2-1:I 
Hfllei~h ................... -.............. - ... .. 


2~!1 , :1.1 

KnoX\'Hlc .......... .. 
 I!H2-4:1 2.5 2.0 

r><~nton ................................ .. IIm··I:! 2.:1 
 2.S 
,""uril,ti(ls rrpri'$('ntl'd __ ~ __ ~ - ~ 5 1 

Thl' diff('('('(I('(' ill titP SllilPP ot' 1\:('1'I1(')s of "iX-I'OWP<! ns eompm'{'(i 
with two-rowpd nuiptit,s is "('iT usdul (figs. 2ii /Llld 20), llllcl ('SI)('eilllly 
so when id(>utifkntiolls must bp mud(> from titrC'sht'fl grain. In two
l'O\\'ed \'uridi(>s nil tI}(' kc-rnl'is m'e symml'tri('u[ ill shUIH' witl'n vipwl'Ci 
from titP dorsal or v(>nlrni side', whl'r('ns ill six-ro\\·(·d nU'jptil's O(J('- • 

third ('('nlrnl kNIll'is) nrl' syml1wlrienilllld two-thirds (\nl('m[ 1\:('1'I1(,[S) 

FIf1I'III'; 2fJ.-I·;[lUPC' of kC'fIIpb of ~ix-ro\\'('!l hllrlf'Y: .1, ~YlJllI\l'triel\l, ('('1111'111 •r()\\'~: H, t \\'b\(·d. latnal row,. 
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• 
11.1'(' lwist('d, TIl(' twist: is most Iloticefibh' fit thl' ntLuchment end lind 
sOllwwh!lt Ipss so n.t. tIf(' distnl end, 

Otll('l' kl'1'IIl'I-sIHlJw ehlll'net!.'!'s 111'(1 of millol' impol'tnncl', ns most of 
thpm !U'l' highly ,'ul'iabh' hp('illlSl' tilt',\' 11I'(' mlll'kedly influPll('('(1 hy 

climate' und nutrition, Thi('knpss nnd width fil't' sueh charnct('l's, 
Th(' I;:PI'I1Pls of DuvidsOIl, how('v('l', HI'P typienlly wid(' find plump, 
H.nd thosp of P(,l'th Ill'£) VPI'Y sl(>lIdl'1' alld thill 

• 


'1'11(' liSt' of 1l'IIlI1IH-JHI:';(' shnJ)(, to d isl ingll ish "lll'il'tiC's. ot hl'l'Wi:w 
t hHIl liS n S~I ppll'llll'll till'.\' yltl'iC'l1l1 ('hn I'Ild(>I', WIiS 1I0t ('ollsidpl'NI ud
"iSllbll' by "\i>Pl'g in I !} ..w (/). bllt flll'tll('1' t('sts us to thl' ynlu(' of this 
dUlI'ad('1' \\"('1'(' slIgg(>sl('(1. 

Thl' ell nl'lltl('I' \\':\s obsPI'\"pd ('lo";l'I,\ ill t hI' pI ('s('lIl st udy, bill 111l

fOl'tllnntply most of thl' \'llript i('s J)('long ill 011(' or til(' 01.11('1' of til(' two 
gI'OUP", origillally ('llll('d Illliall.'! lind (I'('('t II iii , Th(,s(' two 1II11lH'S nl'C 
\"PI,Y mi"knding 1'01' [hi" ('hlll'HelPI', alld tlll'Y 111'(' not npplit'd hl'I'(', 

S (·i thpI' i" till' tP1.'1lI "hol's('shc)('-sllll()('d d ('pl'('ssion" USN\. TIlt' 
dl'PI'C'ssioll Ilt tlIP kmmn, has(' in thl' group fOI'llH'I'ly (,1I11('(1 nullins hns 
IH't'1I ill('OIT('('lly d(':;('l'iJ)('d us hOI'SPRhol'-RhHIH'd, Its ShllPt' ILnd 
llPIH'IlI'l1IH'(' YHIY with nll'i(·ti('R, It is (',"id('lll now thul its ynl'inbility 
will in('I'('nsl' as plallt hl'('NINS ('ontinul' to pl'odll('!' IIt'W '"llI'i('ti('s, 
In whnt fOl'lllt'I'ly Witf; ('nll('d lhl' l'l.'p('tllm group tll(l If'lIllllll-blisP shupe 
{':In b(' deR(,l'iJH'd as haying a tl'lllIS\"('I'SI' ('1'('11 S(' , till' old ('hlll'ad{'1' fo[, 

• 
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• 


i;tJ:o,~;__~"_~l~~ 

FI(:nn: 2i,~L('IIlIlHI-lm"(' :<hu[)(': ,I, Trtlll:'\'NH' ('1'(>11,..('; IJ,cipprp,.."joll tf'JI(ljl1~ to 

('I'('U';l'; e, dc'pr!',,:;ioll, 

nrnUt~ 1 {iru'1Jl ,; 
nroup l i(lpI1rl·.....hm • tral1~\(·r.,i' 

:'lrlf InrI Y.'ar Jtll '·rl·..... lltll I {,,,,lith! t'n'a';k', 
,\that to {'rt':j".' ("nit 

IIt'ru 'I'HII,1l1 

\[ndL~IlJl HI\:\ Il Il r' 
(' ('.\hl'r(it'l\lI \'111 II ,It!;,,'ariH hl~ n'I'l't'~'JI'!'d llumtwr 

\\I\;'n:R\ ,\ H 11';'1'11':'; tW. 

~luliOJ1 Y,",r 1);\\ lfl"'tll TIH'hr Wtnt,'d'll/I> 

I) (' C'H:t1I'i~h HH2 1:\ 
C'1!I,t:! 1;1 II 1J 

Bt'lt,d''', C'Knowi1lt' 
t~112 1;1 II l! 

II I) ttr (~ C'I)t'lltun l'lll I"~
" 

;,(1 I,\"'arkt it'$wrt'Jlr"~('nll.·d numhH 

• 


this group, ('oll::;(,</lIpl1tly, ill Iii!' PI'NH'lIt ~t lId~- a distilldion is madp • 
ht'lWPt'1l 11 lpf1lllU1 bas!' with n dppl'('ssi(lll IIlld that with 11 trHIlS\'!,!,SP 

erNlS!', Thpl'!' H.n',I1()\\-p\-t'I', ~l'\-('l'al nU'il'ti(·:-; [hn,! Iln' .1nlp\'lll!'dinlp 



• 


• 
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h('lW(I(,1l UWS(' two typ('S nlld 1\1'(' {\(-s(,l'ilwd ns 1\flying j\, 1('11111111< hUse 
with dl'(H'(lssioll tpnding to ('I'(,IIS(', Tltbl(' 58 shows 1.1i(' ~l'Ouping 
ll1ud(' on ohs<'l'vutiolls nl110ng thp ()I'('SPllt IIllltl'l'illllllld figul'e' 27 illll::\
tl'llte's the' I.h1'1'(1 1,y!)N~ dPI)J'l'ssioll, d('pn'ssiol1 UIIHling to (''''I'U8(", i1lld 
1.1'11118\'('1'8(' ('1'("118(', 

Th(' syst{,llI of ('Iussifyillg burit'", hl'l\('ls with th(' h(·lp of 1t'lIlmn 
tppth 1}(I('nnw populal' with ~('('I'gnul'd U(i). Alll'I'\)PI'g (ti), ulld 
Bolin UJ, 10), 'flu,\, ('Iarifil'd th(' blxollomie yulul' of till' I1l1mb('I' of 
t('(lth on the' 1l'Illlllit iH'l'\'PS, hut ItPPUl'PI1Uy did 1l0ll'('ltiizp tht' \'nl'iubil 
it\' in thp dlltrnd('l' du£' to PIl\'il'OllllwnL ,• Tn thp pre'sl'l1t study til(' Ill1ll1b('l' of t('('til 011 

Iithl' I('mmu nl'l'\'('S wus (IPtpl'l11in('t\ Oil mntpl'iul , 
gl'OWI1 ill l'l'\'PI'HI ('Iimut('s, 'I'II(' nUllllwl' of {(,('th 
wnl' OhS('I'\'NI 011 all fh'p npl'\'PS of thp h'll1mu, .' \whieh W£,I'(I IHIl('I('d mitiIllIITl',lnll'l'ItlIII'ITPS, nnt! 
Il1lll'gi IlU I IlfIIT(·S. liS showl1 ill figul'p 28, 'I'l'('th 
W('I'!, found On till' rnidrH'l'H' in olliv thl' two 
\'/tl'ip{ iI'S, Sunl"isl' U lid Xukn 110 \\rnSI', '''h!' l!I'OU p8 
('s(ilhlishpd fOl' U)('lIllllIb('1' of t('Pt" Oil thl' Intl'l'IIl 
Hlld IlHl.l'gillnl 1l(,IT{,S nl'p gin'llin Ulblp ;)\1, It is 
('\'iclt-Ilt fl'om Ul(' <tiltH, thnt l(,(,th dl'\'(,lop (0 II 
l!I'{'n[('1' dl'gr('(' in thl' .II',\' ('limu(p of Jdnllo nnd 
Al'izOll1l thull in thp h\lmid ('Iimatl' of \ris('onsin, 
Th('sl' obs(IITutions 111'(' in IIgl.'I'(lm{,lIt with IIIos(' 
IIIIHI(' on smooth Ill1d s('mismooth ilWIIS, If thl' 
tppthing of 1(III1ll1a 1l(~ITl'S is to b(' tiSI'd with 
snf('l~r, ObSf'ITI1 (ions. must 1)(1 mlld(' und('1' n 
sufficiPIlt. IIl1rnlwl' of PII\'iI'OIlIllf'nts, 'I'his will bl' 
{'\'('Il mol'(' II P(,(,SSll 1'," with II('W \'lIriC'ti('s dl'\'l'lop('d 
by h,d)l'idizntion, 

Tit!' foul' pl'in('ipnl lyp!'s of t(,pthing 011 1('11111111 
IlI'lTI'S Ut'P shown in fil!tll"(' 29, Hnil's 011 tllp F H; nn. 2S, Dor.;a I 

yip\\" of kprrll'lIpll1mll WPI"l' fOlllld 0111\' ill SIII1I'is(' Ilne! :\nknllo 
"ho\\"ill.L\ 1(,lI1lJlII\\~ns(', III lhl's(' nll'i~'lil's hnil'S \\'('1'1' PI'PS('lIt IIl'n'p,.;: II, ;\lid

both 011 the' II('I'\'('S nlld in the' 111'(1/1 hpt WI'(,II tlH' 1I!'r\'(': IJ. 1111 ('r:! I 
JI(1r\"(\~: r, IIlHrJ.{innln(,1,\,(,8 , us shown in figlll'l' :Hl. 
Ilt'n'!':', 

WHI"\'KLI'iG OF IIl· ....S 

, \Vl'illkling of hulls is II, IU'l'itllhl(' clml'lW(c'I', hut ifs ('Xpl.'('ssioll j:l 
highly dC'/)(,lIch'nt Olt ('II\'iI'OIlIllPllt, nnd 'Ulis I'('stllis in SOIl1(' 0\'('1'
hl.pping in n. l'ysl<'1ll (If ~l'Otlping, us ShOWII, ill tnhh' no. ('oIlSl'qu(llIth', 
till' (nxolloll1ic\'nhll' of thl' Chllrad(11' is Iimi (I'd, alit! t h(\ l!I'ud \I'n I 
('lllIngp fl'oll1 OIH' tYPI' (0 lI.notlrl'1' must 1)1' k('pt in mind \\'hl'l1('\'pl' till' 
('h I,U'ltC,t PI' is w;l'd, Gmil,l ]pr,1 ill Ih(1 lipid IIlltil filII,,' ripe; shows III 0 1'(' 
~\:l'lIlkl."~l! thall tim! \\"111 ('h, 1::\ .'1 1Il'\'('S I I'll ulIIl t hl'('liIH'" pl'c'lnnl UI'(,I,\', 
Ihl' tllfl(,l'pnt dl'l!I'('('s of \\"l'lIlkhllg of til(' hulls fin' shown in fil!lII'p :~1. 
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FIOIIIf. :11. \\ rillklill~ or hllll,: .1. i4li,!.(llll~' IlI'illkl!'c/; n, 'I·II1illl'illkh·d. (', •
wrillkll'd. 

'1'1111.1'; GO. Wrinkllll!l ((r Jlldl,~ 

;-;J.W. ~h;:hlly '"'llkk,l; :,\\,. ,,'Jltlllrillkh,d; W, "nuhl,"1; 

~l'ltl:"li I' \I(J~:TII':'; ,11!1 

(irolJp :! {,tftIU' ~nIHil!> 1 "h~hll~ UtI up;~ .... til ~. 
-:-:1:ltlflll y",,, \\tHlkli' : I .. ,: ~~~'ll~\:.:i"h~htly \\lIl1kh·.1 ' "witH

>"!'Ink"'" til "l'fJH~ \\r;j,kk I
( ",li(Oflll:l \\fllrh-It-d 1I:1lll1dll'l\ 

\I Hnklt·" (i'11tHl'
\taltlllll :-:1"ull·

Hili" 

,.1\ 
\llt·ld,·pu l'l,b ,,1.\1" ,,\I "I\' II \I' 

""'I'U"Hon WI.! II ,,1.\\ ... 11 "II 

,\I :1I1t'IIII P1n "I.W ";I.W ,.1\ 1\ 

\I:-'" ,I ,'j,,~'\'01(u,'tn" n'pJl, ..{,ntl'.1 11Iuulu,t 

II"'I ~;H \' I HII"'"';" ,,,!I 

'r4'tIlH'"'''t''' ;\IH(J1U~ ·(dlhl·.... '·I' 11,,, ..1l 
:'\,'t......;tll~1.Ui.(IH \""Ir 1111.1.111 b:lCh Jlt,lftlIl·..... ;; Ilohlkd I 

Ibh'!~h PH! \:1 ';1. II "I.II ,.\\' ,.\\ 1\ 
:-;,W:itllJl I~II ;\ I! "I.W \I' II,. \I" ;-.\\' 
Ih'UlIlU I'll,! II ,.,1, II ';1.\\ \I,," 

•\lWlJi".'h 1'111 "I.W :'W ,..11 "" II \I 
\';lrtl'tH'''' It'Jlp'WIJII'.l 1111111"t l' t:! 2 ~.: 
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• 
HACIIIJ,J,,\ IIAIIIS 

~rh(' it'llgtit of the· hllil's 011 Ih(1 I:Mhilla is OIl(' OJ' th!' most stnblt. 
ehul'netl'I's fOl' hl('nlifyillg bUl'lp'ys I1lld is us('flll both in spikp mn.t('l'inl 

• 


I1nd in thn'slll'd gl'u,in snmpl('s, TIl(' clistili('tion l)(ItWt'l'1l long and 
sholt hlLi:'s is (·nsy to mnkl' in PI'll('ti('ltlly nil ('fLS(,S, Of til(' \'lu'idil's 
ObS('ITt'd in this study only OIH" Smooth Awn HH. IlHdhnin; intt'I'
1J1(ldiatl' Iwl",{,(·1t l<Hlg 1\.Il~J shol't. SOIlW \'lu'il'tips, hO\\'('\'('I', ItI'P 
g('IH'tie mixlul'!'s of long- OJ.' shOl,t-hlLil'l'll plllltts, SuC'1t \'ltl'ielit's 
t1swdly ol'iginnl!'d /U'; f()J'(·ign illll'Odu('tiolls, mllSS s('ll'dioIlS, 01' plnnt 
sl'lt'rliom; l1uld(' ill !I,n (,1l1'1,\' hybl'id gr'IH'I'lttiolt, 

Titbit, HI shows th!' distl'ihutioll of til(' VUI'ipti(,B that hu\'(' shol t., 
shol't 01' IOllg, HIlII long hail'S Oil (II(' m('hillu., Long- nnc! shol'l
hnil'('III'HehillnB IU'P illuBtmtt'd ill tiglll'P :{~, 

FlOl In: :32. na('hillt~ hili",,: .1, Loug; Ii, sh(JI'l, 

\{\CI/ I Lt.\ '\ 11011'1'10:\ 

Abol,tin l'uehillnB HI'I' 1'111'(" ItllllnonLl'i('!,\' i:, />UI'(' f(H' lids ehlll'lH'tC'I', 
Ahol'tin' mehillus al'(' diRtl'ihu!('d IllOI'!' 01' !t'ss Ht l'nndoll1 hpl \\'l'ullll.ncl 
within tIl(' spikf's oj' 11 \'ItI'jl'ly, llnd l!r(,,\' 11111,'- YHI'," fl'om It ll'!l('p in 
SO III(' yltl'il'liPB to as high ItS .iO IWI'('PIlI in olll('l's, TIll' ":tl'ill !.ion 
'within It \'lll'iHy ma," \)(' il1(l'I('('(l in pMl b~' ('rtyjl'ollll1l'IIL This

• ehlll'ttclPJ' ('an \)(' 11:,(,<1 .in idl'ntifying \'I~l'i('lil'S ",hl'll lh(· ('xlcnt of 
abortion is IHl'g!') hut ('an 1)(1 lISl'd only as It millor ('11I1,l'llet<.'I' \\'h('11 
it is smnl!. Among til(' yltril'li(,g illl'jud('(l in till' P"l'SPJll inn'stigll
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tiOll, only 13 lWI'C('llt of thC' spI'ing and 0 l)('I'C'C'llt of thll wintpI' nwil'tit's 
showl'([ nbol'tt'llmchillas, TIl<' tyP() of aborlion found in (hp \'nri('tiC's 
studip<l is shown in figuI'p 33, and tiH' distl'iiJution is giVl'n in titbit, 02, 

LENGTII oFlhcIIlLI,,\ 

Bpll und ('HI'SOIl (7) sho\\,pd ill 
1041 thul Il'ngth of I'udlilln is II 

Yftl'ietnl ehlU'udl'I' but is stl'Ollgly 
1I11'l'etpd bv l'1l\'il'oJlIlH'lltnl fndol's, 

rehcy nlso showl'd thnt in six
l'O\\'(·(t'biU'II'Ys till' I'H('hillfl is longPI' 
in tllI' Illll'l.'ul spikp\Pls Ihnn it is in 
(,l'lltntl Olll'S, Th(· o!Jsel'\'utiolls 
Oil thl' vul'i('t il'S ill this i>ulll't ill 
ill'!, ill ngl'p(lnH'1l1 with thost' of HI·II 
nnd ('1I:n-lOn (7). ulthough thl' lllU

jOl'il,V or tlll' YlJ,l'i('ti('s fall in thl' 
mid 10 Ilgl'H.(, II ilin-II' lIgt h gl'o II p, 
'['hl'('<' gI'OIlP::; UI'C' ('t'('og'ni7.pd IOllg', 
Illicllollg', und shol'! us shown ill 
tablp H:3, 

KEH .... gl. COLOHS 

'rhl' IHI('kgl'ollnd of kPl'I1('1 ('(lIon; 
was ('x('llsi\'('ly disPussl'd b\' 

B Hnl'litll (U) ill 1'014, lit' pointl'cl 
out lhnt th('1'p 111'(' two pl'imtu',v 
pigml'llts ill bnl'lpy-anthoeyn.ninFlOt:IUl 33,-Htu:hilla abortion: ,<I, 

• Aborth'e; /3, normal. all d n, Ill(' IIUl i n I i k(· ('om po und, 
Aulho('vunin is 1'('(1 in nil Iwid nnd 

blul' in n.n ftlkalill(, mediullI, It is ['cd in 'til(' hulls Hnd IH'l'iC'lll'p hut 
blue ill the alC'III'OIH' litYl'I' (II' til!' ket'l1t'L Nnk<,d kl'I'I1('ls with nlltho('~7H-

TAIlI,I'; fil.·-·f/(til'i/ll',~,~ 0/ lhf' /'IIchil/(1 
\:-, ~hOl't,hnJn'''; I" louj!,lInll'''''l 

~I'HI,,(l \',\HI WI'II';1'l fll!I' 

ClI'IJIlP l I ~rnllp :! Or-oUIl 3 , ... hort .. (sl!ol'l'l)I' \Iollu·huln"I.:~l1Ilillll )','nl' IInil1"l.· IOllc..Ltlin' (I.; (1lllhl'l)ll
,\1"" P"nthw 

.\flldisoll 
Ah('rd~~11 

no 
~Ilrllton . 
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'1.'.\111••,; fl2.--Pt·/,/'ClIllIgc of a/Jortive mddlla,~

• RI'HlXn v"\nll~'l'mR (119) 

orOil (I 1 OrOIl112 nrOllp :1 
(fJ('l't~loIIIIJly (110111' IIhor·

(25 toliO 
Y('lIr 1J('rc~1lt nf/orth'c): tin):nhurtll'e): 

('OlTlilll1111 Bportnn 1'7.01111 

Pa(Cllt Percenl. PercellI
:.rndi~OIl . !!\l II) n 
~\ hl1 I'd('('IJ HI 1I II

1)0 • •. all III 1\
~1l(1IlOII ..•. .... fl.') 10 n
Vnrlt'll('); n·Jln·~(·"tl,,1. HJ Hr! 

._--------_._._-_....... _.._._. 

SmoothI'ltnlloll 1>,\\'I<lsolIAWII Sfl 

.\rlldl~OI1 IU·12··I:1 ... .. o· 0'Do ..• ....... 1Il·la ........ o. r. IIHnl"igJl II' I)
IIdts\'iII(, .:.:.:, W1~:m j:::::::::'::': II
1h'lllol1 . " ....... i 10·12,·1:1 , .... . f) 1I 

0 

:-:n('nlol} ~ .......... , 1!1I2-1:I /... . •••. , ~\l ! II
\'nrll'll~~ !'l·PfI'-,,,nt(·d. "~IHllnlj(ir.~!~.~~.~_~ ... ~.<. - I n~. i 

T.\III,I·; 03. 1,(,II{1th of 1'111'",.1/(/ 

::1'111'\0 \·.\HIWI'II':~ (11'1) 

• Iimill' I Ornup ~ rJrullll :1 
~lHtiofl Y"IlI' rlOIl~I: (1IIhllong'. I (shorll: 

\'nll(~' .\Irlllt'hurill White 
«(', I. ?I:WI ! 8mynm! 

,11m, I .lIm. I .11111,
nliltli~ml HII:! ·1,7 I :u I !.!~ 1\hNt!(','1I i 1iJ1!! ,1,·1 ! a. a f '.!.II\'III'1l'(i{'s n'pn'~(;IlI("1 1Hil1IlwI' ·1' IflO! III 

\\,l:O\Tglt V,\lt( 1,;'1'11':;; (1i\I1 

~IHtiull '1""11' Hlln<llliph .lnrks(ln I-;~uw 

i 
Ilnll'igh ltil~'la i ·I,s . :I.ll i ~':I 

.\fm. .\fm, ,\/"" 
Bl'It~\'Il'" 11112-1!! :tU [ :p" ~.aKnowlll(' 11).12 ..1:1 ,1.0 , ') i, 
D!'lllnn ::.:: i1U12~'la I,n 1 '. i 2: iVndl't ie5. J'l'[U'(I:;llil.t·d IItJll1h"" .~:\ ' IJIO! 

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

Ilin ill both pl'l'ieurp und aleul'ollP fI.!'(' pUI'pil', \\'1H'1l til(' melttninlikl' 
compoulld is pl'psC'nl in 1IH' hulls 01' pPI'iC'l\.l'p, thpg(' tiSglWg n!'e bluek, 
gl'Hy, or />l'OWll, d('p(ln<iing on til!' intc'llgity of til(' dt'posit. 'rile colol' 
duc' to tb(, J1H'lnllin ('ompound usunlLy rnnsks nny blu(I u.\{'ul'one color 

• 
PI'('SC'IJ I, so thut tht' l)(1delll'p must bt' J'(,ll1o\'cd before' the aleurone 
('0101' CUll 1)(' dl'l(,I'nlillc'(L 



70 'fECHNICAL BULLETIN 942, U. S. DEP'l'. OF AGRICULTURE 

COLon OF LE)I;I[A AND PALEA 

The lemma and palea arc black III certain varieties, inelucling • 
Dorsett, Lion, and Blackhull, and the eolol' I'emains constant even 
Imelel' varying dimatie eon<iitiolls, A slight tinge of pUl'ple can be 
detp(-tC'd in the lemma of ~lunsing at some locations, IlncL this is 11 

lIsPi'ul obseJ'vation for this vnriety, In most varieties, however, the 
lemma is yellow, Anthocyanin mny 01' mny not be' (H'Csent in the 
Inmmn, 11eI'Ve'S, nnd its l'xprpssioll nt this point is highly variable, ns 
shown in tablr 64, VNY frw vnl'ictil's ttTe without ('olored lH'I'ves, 
nnd only tt moderate- llumhN' }Htve stl'Ongly ('OI01'('(l ones, :Most 
vaJ'ietkfl han sligh tly eoloJ'l'Cl llet'Vl'S, and this chnmet('t' is highly 
vtu'iable, 

TAlll,g (ilt-Colored lemma nerve' 

lA, Absellc~ of colo,'; .I', Ill'('s~nco of color illl1lodcrnle qllllllmi~s; S, presence of colorinllbundnncc] 

SPHING YARlE'l'mS (115) 

71~g~\!~s'i IGroup I Group 2 GroUJl 3 Group.( 1 " 
(nervcs (ncn'cs (IW,'WS (lIcn'cs slightly (J rou!" ~I (Jr~u!) I 

Stlltion Yl-ar without slightly slightly slightly colp 1'(1): .(IICrlb. (ncr:cs.
color); colon-d): colorcd); ('olored): Wiseoll' co!orrd!. i colored), 
Coast (; laci(-r E7.oll(l \'ullghll sill (.ulon 'I Holo 

Dnrhl(-sS 

~rndisnll ••••••••••.•.I!~ --"-\.- ----;- ~,-:- -1-'- '~J-'-"I--c,'- --S-·

!-incatoll •••••••••.•• -- \9·13-1·1 A I.' I' I' SSIS 
A hrr'I,·cll ............. 'I IUJ.I ,\ A P .I' I.' l' c,

Varietics n·pn-srlll(·d, 

__.~~'::':'::"~.:.:.1~_.__:_1I___I~~L_~J__1_5 __. __s~__~ 
W.lX'I·I'lt \';\IHWI'Uo:" (ilfl) 

I 1---1' JI . I, -I~I-'-T:rdll(, I I ~[, - •KI'II' 
::;Iutinll 'Y(-llI' Kindll "!' Ul tuck~'· tUII' t 2Slr.I- . 'I\-Xllll ! • •InW·I I I 21 U dolph! A~+l·r.l i Imrb 

---------....---i---..---. __.. _._.~'___.___1___ 

Hul(-igh••...•.••..•.•1HH2-131' A ,\. J' l' P S S 
.lk!ts\'iI!c.•_.......... JO·12-1:I A A l' P P JI S 

KlIox\·iI!c •.•••••. ____ 19·12--1:1 A A P l' f' S ii 
Sueutoll. ............. )(l·13-H I A l' I' J' S P S 
Ahcrdcell ............ _ lf14·1 .1. l' A l' c, S S 
VuriclIl's rCllrl'sl'nl(-d, 

llumber•••••••. "~L 20 IG It 7 11 3 1 

COLon OF CAHYOPSIS 

The ('0101' of the eal'yopsis is ac-.tuany the combined effeet of colol' 
in the aleurone nnd perient·p. The diffet'cl1ecs in. eal'Yopsis eotol' III 

til('. pI.'CS(,llt mn.tpl'iul U1'C' basc-d Iltl'gl'ly upon ale'U!·OJf('. ('0101', Hfl the 
lIumber of blac-k Ynrit'tips is flll1 nll , Of thl' hulled blaek YILl'ietit's, 
Dorsett alld Blaekhull have bliwk ('0101' in the pl'l'icarp that eOYt'rs 
the blue demolle, 

COT.on OF ALlml{OXE 

The color of uleuron(' is inHnCl1ecd to fl, V(,I'Y high degree by (·Iimatic 
conditions, It is Y('I'y diIIi('ult to srpal'nte blue a\PUl'OIH' from white 
in kCl'Jlc-ls produ('C'd lI11dcl' humid conditions, ('speciully if the hlup • 
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color is of a low intensity. Under arid conditions, however, separa
tions of blue and white color are easily made, and here it is even pos
sible to distinguish three or four shades of blue. The value of aleurone 
color for classification purposes is, therefore, greatly restricted except 
for barley grown in· dry ·areas. Observations on the aleurone color 
are given in table 65. At Sacaton and Aberdeen, different shades 
of blue could be distinguished from ('ach other tUld from white, but 
in barley grown at Madison and l!'argo the only possiblp separation 
was blue f"om white and sometimes this was accomplished with 
difficulty. 

TABr.~; 65.-Ah'llr07lC ('0101' 

[W. White: n, blue; RI, IIgbt blue; D2, medium blue; 133. dllrk bluel 

SPR1NG VARlETIES (110) 

Group 1 Group 2 
Station (while): (whila or Group 3 Group 4 Group.5Year Wisconsin blue): (blue): (blue): (hIUl'): 

Barbless Glabron :l\Ionlcalm o. A. C. 21 'I'rebi 

Madison••.••••••••••••••_._._... 1943 	 13 or,\- B T! B

110rW n 
 B~:~~~oi;_::::::::::::::::::::::::: IJt~~4 ~~; j 	 13

1\' 1\' or BI DI H2 1l:JA berdeen__ ••• __ ._ •••• _....... __ • l!H4 ,y 
 ". or B2 III 112 fiaVarieties representcd __ .llllmbcr••• __ ••••_. 60 12 ].I 18 {j 

WI~TEJt VARIE'I'mS (60) 

I 'rellllesSCc 1M' I " I I _____~::l___._I.-=':.__I~(:::'.IPh (ci:~I.l~C;i)-" \\~~Il~~n~:~:_ ~:S:'_ 
Halelgh_____ ••_•..•___ •• _____ •.•• IIH2-1:l W Jl or win H II 

Racaton __•_______ .... __ ... ______ . I{)'I;H·I W fil or W lH 132 B:! 

Aberdeen____________________ .___ 1IIH ,\' 112 or '" HI 132 II:!
I 
Varieties represcntcu. __ number. _____ ._._. 21 g :!S 10 2 

------_. .,---- 

'VIDTH AND DEPTH OF VENTHAL CHEASE 

In wheat thr width and depth of the ventral ('reuse of the kernel 
hus a certain value for classification, according to Clu/'k nnd Bayles 
(11). Both chal'U('tprs were studied in barley but proved to be of no 
vulue, because th('ir ('xpression dep('ncied too ml1eh upon uutritional 
und environmental factol·s. 

KEHNEL ·\VEIGHT 

The kel'Jlel wpight was dct(,J'minl'cl a(,cording to the Shands' (17) 
technique, thnt is, by wpighing a sample of 400 kel'lwls and giving 
the u.verage wright of a singl(l kerIwl in milligmms. Kel'nt'i weight 
varies widely and it ean be used only as n. ckseriptive eharacter. 
The distribution of the weights within this material is found in table 
66. 
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TABU: GG.-Ker1lel weight 


SI'H1:-<G VAH1F:'rIES (119) 

__________.~_,.' , r ••" _____ ·_~_·_____• -----~--

Group 2 I Grolll) a Clrollp 4 ' 
G~~mll~ I (ao tn a5 (35 10 411 (401045 ClrollP 5 

15tatiun )""ar (~~ ~o:1O . III!!.): \ III~.): IIIg.): (45 to?O
.l'cari~;\(1 l\IanChl.l~ia. }'rBnklln Cl\llrO~1I111 ~1~;~;1

(C. 1.2:1 .. 0) ~Ialt. Coast 
_______.....- ••_¥____... ______ , _____ • ________ 1__.,_____ 

I ~"g. I :My. Mg. My. I My. 
MutlisOIl..... -.................. 1\1-1:.1 2~.4 :I:I.r. :15.0 42.2 t 411.5 

Ahcrtlcen.............. ' ........ 1\1-1:1 \ :I().!l :m. I :111. J ·19. () .'>2.1 

Sacl}ln.n.............................,1\1-1:1-1 I 24.1;, ao.• 8 . :16.5 4a. ',1.1 -16. i


~~~~:::ll~:=::I~~~:•••=~. ,~_~ I.~_ .._~._._~~..__ ~._~~..._ .. ~~ 
Wl:--i'l'EH VAHIWl'IES (fiU) 

____ StUtiOl:-··---I-~·I-:~~::-l-n~:-' ~IYI~;- r~IlCkRJ1~ ;·I_·~_;I:_I;_a~ll11 
."g. \ ;\I{I. MO· I Mg. . Mo· 

Hl1lclgh.................... ...... 1U.J3 28.!l :l2.} :l~. 2 . ·11.4 45.S 

Sllcaton.......................... HI-I:I-I4 2i.U 2!1.5 40.0 i 43.5 4r..l 

1)'.lIlon.......................... \ 1044 26.2 :lti;_~~ :18.6' 41.2 46.n 

Varicties rc prCl<Cntc'L.IIlIll1h'.r. T ........ 21 'u 32 i 2 


I 
...-....:..----------

DISGCSSION 

This discussion is limit('d to some of tIl(' pI'('sent tl'l'nds uppul'ell\' 
in the elnssifknlioll of eultivltted pluntg, gady wOl'kel'S dt'trl'mined 
tilt' valul' !tnd stnbility of a IlUmhl'I' of ('hnl'uett'I's, and the Pl'f'S(,Il\' 
study (~onfil'rns llwst' ('tl.l'licl· findin~s. Tht, pal'liel' WOI'kl.'I's also 1'('1:

ogni;r.('t\ tlml OUll'I' (·hU.l·IIl'tt'I'S WI'I'(' I"ss sluh}" llIHI of liuh, \'nlut' 111 

I'lnssifieu,lioll und l11udt' lilll!' 01' no IISI' of t1H'Ill. Sill('l' tlw number 
of ugahlC' ehuI'uelt'l's is limited nlld nl'\\' OIlt'S arise 11ll'gl'Iy by ('hl\lH'l',
nil' model'll tn'nel is to mu.kt' the Ill'st pogsibll' USt' of nil obst'nrnhle 
(.IIllI'nell'l's, t'Yt'1I lhost' no\' l'nLiI'cly stltbh' umlt'1' 1111 (:onditions, A 
Ill'\\" bnsis must 1)(' ('siablislll'd to l'vnlu!ttc, UWSl' ehlu'uetl'l's, This 
eonsistsof studying t.hl'm al It numbel' of stations Ilnd in dilfl'I'I'Il\' 
yeul's to dl'tpl'mine tht' vnl'iability of the ('hlll'ath'I' due to cnVJrOIl
ment. If It Inl'gl' II umbl'l' of vUl'inhle ehll-1'IH'II'I's llI'e studied nlld lhe 
limits of usduiI1('sS 111'(' t'stablishNI fOl' l'neh, itis tlWII possibl(' to USt' 
lIH'm in identifying v!tl'il'ti('s. The t'xpI'pssion of many ehnl'ndel's 
vllries tlll'ough 11, t'ontinuous sPI'irs and only tlH' ('xtl'('m(' types cun be 
distinguislwd with epl't!tinty, Unfol·tull!ttdy, lhe numbl'l' of vnl'ietit's 
thu.t tun be st'pul'utpd with e(·,'lninty o(\'('n is smnl1. 

] \, is important to ket'P ill mind lhnt tlH' mut(,I'illl 10 hl' dllssifiNI 
is living mnt('I'itll. By giving full cl"(,dit. lmd uttpntion to the IlU

II1PI'OUS vlll'ying ehlll'lletpl's itS wdlns to tlH' stable Olll'S, n mOl'p eom
pl('tp (ksel'iptionis possiblp; nnd the summitt'}' efl'peIJ of eombinin~ 
stitblp and v!triable eh!tl'l1dpI's will be such liS to give It lolul impression 
that will best fit its des(,l'iption,

Som(' vllrietips !tl'(' mixed for el'rtuin eharncters, sueh us bluc nnd 
whitl' seNls 01' 10ng- and short-huirec\ rll('hillns, nlthough tht, c\ulI'tlcters 
themselves lire eompletely stnhle nnd breed tl'UC, Such mixed chnr
nctl'l'S \\"1}('11 originally present must be ('onsid('l'Nl u.s \'ypielll of the 
\'!triply. Oftpl1 it is possiblp to ici('ntify !t \'Ill'i(·ty hy just sll('h a mix
tlll"C' wl1('11 it is kllown that til(' mixtun' is II l1ullll"ul ('onciition, Tlw 
extent to which mixed chnrnelrl's (,lin b(' IIsed liS a ('harnetel'istie of n 
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vfil'iety will depPlld 011 It knowledge of the histol'Y oUhe \'firiety nnd 
01) proof thnt til(' ('omponent purts of the mixtul'e !tl'f' definite entities 
nnd not lllPI'l'Iy wide f1u('tulltions of the Sn11lL' chal·nctPI'. 

~onl(1 ehnl'Il~~tel's Ihitt nppl'ltI' to be mixNI l'fillllOt 1)(' e1nssed in the 
nho\'t' ('nteg-ol',Y. 1<'01' l'XIUlIplp, ubol'tin' rneilillus O('elll' (.onsistentI.v 
ns mixtuf'('s in (·PI'ln.in \'uril'tips, but tI\(' tYIWS do Ilot bl'ppel tI'Ul'. 
XOI'IllIlI Hlld uhol·tiv(' m('hillas ('UII iJt' found sidt' hy sid(, ill till' SIUIlt' 
spik(" IHll lIll' IH'I'(;Plllugl' of Pilch is gl't'IIt1,Y iJlflu;'II('('d hy l'Jlvil'oJl
JlIl'Il!. 'L'il('I'(' l1I't' two fUJldlllllPJltni dilJ't'I'PIH'('S ht'lw('('11 mixtuI'ps of 
this kilHL of dllll'lld('1' Hlid till' Ollt' ill tilp PI'('('l'(lillg plll'ngl'llph, IIltllll'Iy, 
(1) ill tilt' Illixtul'P dis('ussl'd ilt'l'l', till' ehul'lIcll'I' ill its S('\'l'l'nl modi,s 
of ('xpl'pssioll ('nn Ill' found 011 lht' SIlIlH' piUllt, Witl'I·l.'ilS ill til£' fol'1lH'1' 
('use it is nlwu,ys Iimitt'd to sl'plll'llte plnllts, (2) lillt's t'llnllot lip spI('cted 
tilnt will bf'(,(,t! 11'1I!.' fol' tI\(' eillll'Il('\l'I' ill till' mixtlll'C'::; ill till' case 
disf:usst'd hel'e but will 1>1'('('(( ("!'lie 1'01' Ihl' CilU,l'lld('I's ill lilt, cIlS(, Ilbo\,('. 
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APPENDIX 

'L'he four tables 6i to iO serve as summary, or reference, tables for finding the 
varieties that belong in the character groups given in the earlier table::;; or COII
versely, for finding the characteristics of a particular variety. Table i1 give;; Il. 

;;chematic summary of the taxonomic value of the chul'Il.cters discussed alld the 
degree to which each is influenced by envirollment. The information in thiH 
table is based on the varieties used and on the environmental conditions present. 
at the stations during the years they were studied. These varieties are a special 
group, conSisting almost entirely of the commercial varieties of the Cnited States 
and Canada. For this reason the taxonomic value assigned to any particular 
character may not be the same ;.f a less select group were studied. The environ
mental influences are evaluated to such a degree that no substantial differences 
would be likely to be found if another group of varieties were studied. 
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TABI_I' <i7. --/)islributiOI/ of SprillQ bl/rley dal(l b!l cI/(/ra('/er grOllpsin I"blt's 5 10 31 "'-l 
~ 

'Pllhh~ 
('. I. .." 

Vark·tips [>;:-:0. I o
5 (I .. ~ \1 10 II 12 la 14 15 Hi 17 18 HI I 211 2728:20 :10 1:\1 p:; 

Z 
,Ar~hallisllllL ~17:1 !!! ;1 2 I a 2 2 2 2 2 2 :1 [0 1 2 4 j 2 2, q .... ~ 

I) :; r.lAlpha •• _ !t,r-,u J 2 a s I J 2:1:1 a 4: a 1 t 2 21 5 
ArivIII •• fi57:{ 2 !! :1 2 li a !!' 2;1 2 I 1 1 1 2 ~ l' 1 5 5 > 

t"
AlhlS . ·IIIH :! a I 2' 2 ·1 2 1 I 2 I J 2; 1 1 5 -I 
.\II,,~ X \'au~hu [;\lns('()w ~l (iH,1 2 2 :1 2 I 2 2 I 1 2' I I .~ 5 2 ~1 ttl ~ I' 3 
.\I~'" ti2bU :1 to ~~ ~: 5: ~ ~ 2 i :1 I :1 2 I! 1 :1 I I Ii -I 2 3 c: 
liar 711:1 2: fi; :! 4 1 :~ 2 2 2 1 1 :1 4 2 2 1 I; 2; :! ~ 1 4 2 2 i 2 
HI'l\I'\'r 5 a II I 1 I 2 I I 2 [, :1 2 I 1 J 2 I.. 2 2' 4 

t" 
t"r 

,Ucct'lwr f~~iH ; !! I :( 2 fi a 2 j 2 1 I 2 I 1 2' 2 iIi 5 5 q I '1 t'1 
1"'''1i (Jialll :!;;; I I :! I 1 I :! :! 2 I I a :! 4 :! 1 :1 I: 1 5 5 

I. 

21' 2 ~ lh'lfonl ,\lW' I :! 1 5 1 I t 2 2 1 1 a a 4 1 2' J J 1:; a 2 2 
'), I)lII11l'khuU S7S ' I I! 1 I a I 2 ~ :1 I 1 a 2 2 2 1 I I 2i a 5 Z 
~ I :;IIhll' 1247 1 .\ 'I' a I 2 2 I 2 -I 1 1 :t 2 4 2 1 :1 I l' fi !i 

<C
> 

nnmdoll 2J6 . I [, ! :t: !i, I I' 2 2':1 :1 :1 I a a 1 a 2 1:{ r I' 5 a 3 ( I .... 
IIYII~ . mS!1 :I 4 a 4 I I :! 2 :1 a I I :1 :1 .J :1 2' I I I::! 4 2 ~ !! 
C'lIlifortiia COllSI nil!) 1 :! 2 1 1 I 1 2 I 2.. 1 1 :1 2 .. !! I !!.!! I I !I .. 2 j 2 I~ 

("uUforllin ..'111riOllt HI;''; 1 :1 ~ 1 1 OJ") .J 4 " 1 ;! 1 4 2 1 :1:;1 I I I 21 1
("UlIiU jail 'l'horl'l' 74\1 2 a 4 1 "1 ~:;! 1 '\ 'I I a [0 :1 :1 a I I 1 2 4 4 I ;:: 
Churlollt'lUWII ~o 27:12 f) : ,a 4 a 4 :! :I 1 I 2' 1 2 2 5 2! 21 'I :;::,::, :, 1 1 
C'lw\~ron 1111 ' [, ; l:t 1 1 ~:;! 2 2 1 1 :1 4 I 2 II!:! I '1 4 :1 2j :J 
('. 1. 71111~ .(XIS 2' :1 I 1 2 2 4 I I :t I I I! 1 I 5 :J21 ~ 
('luI) Marioul 2m 1 :1 ;1 2 I I 2 :! 4 1 I 2 I J 5 !! l!!! 2 1 I t G 2 :i 2 ~ 
C()llst tlUU :1 ;! 1 a 2 .J 1 1 2 1 1 f:; :; [>; 
('nl~('~s 27!t! ~ 2; ;{ :1 Ii :: 2 ~ I ~ : :1 3 2 2 I 

I 

1 I t I 4 5 221 22 "tl 
('cuulllon Six·l{ow -Ili:.!5 I " 2 I 1 I 2':! 2 "'! 1 1 2 2, 1 2. I 1 :; 2 2'{ 0) ~ ('mllllloll ~lx·HIl\\, (-1:107 ;\1. (',' ;! 5 II:! 2 :1 1 2 I ;! :i a I I 4 I 2 21 :1 
('otn li!Ut:1 _ . Mas i 2 ., 2 :1 ti I :1 2 2 2 :{ 1 I !I 1 2 1 I " J 2 (, 2 2 o 
('UtllPOSitl' ('ross sl'h't'lion l:mAh. IOU I 7Hifi', 'J 3 .J I 1 I' 2 I 2 4 I I :1 2 2! 1 I :1 I 1 .0; 4 2, 2 ~ 
(~()mllusitl.,' Cross ~(lh'('rion f'HtJ -I 2 ) :i I I 2 1 2 4 1 I :1 2 I 1 2 1 I 5 5 q f -,
("onwuy W!l5 a 2 2 :1 -I 1 I 'J"j ., 'I 'J 1 a 2; II:!. 1 1 2 :1 :1 >'{ OJ 

Il(mw'tt 4~:!1 I :1 :! s OJ 'J: i I - :; i :; I :~ 2 a 2 II:! II:! ~ 
f ~"l' 1:'" 1 :; I ::>:lDup"'x a 2 I fi a 2 -I 2 1 I all 2 .~ I ~ ..... 

E7.IIIlL1 ti!!tl.t) a 2 :! :1 4 1 i ~ ~ I :z; :1" 1 2 2 :1 :I I 1 :I' I I 5 2 :i o 
~;t<lII" sl'l,'l'lioll (\\'\'0. III 3,'·1.1 :1 a :! :1 ., :! :1 I 1 a I I i .0; 2, :1 
Flynn • 1:.111 :I I 4 a; 2 :\ :\ i ~ : ~ ~ ~ 2 I I :1 1 .0; [, 21 a 
Flynn I [,Ill I ., I 4 :t; 2 Ii'.. 2 :1; a.. 2 2 2 a a I 1 2 .~ .0; !, .J f 3 '"S; 
..IYIIII :I. [)\lIS 4 1 :1 :1 2 'J -I "' 'J 0, '{ I, ., a 2 '1 2 [.! .0; 5 ~! .. r. 
Flrnn St'h'~1 inll 4 I :1 :1: :! :t 4 ~'l~;:~:' 2 2 3 :1 ., I 2 5 5 ::c 
jo°ll'nll X \'lIl1~hll 4 1 :1 :I 2 :1 .. :1' 2 a.. 2 2 a :1 2! 1 2 {, [, :;: 
Fnmklill ;\1:l1t· mHft I :1 ;1 ;! :1 I I 2 2:1 :t , :I 2 I I 2 2; S -I *~ j' 1.) 

Onion' 71[~1 I :1 2 :1 4 I 1 2 ~. '2 :I' 2 11 1 :1 :1 .) 2 

Oar1olls 711111, I , 2 :1 4 1 I 2 :? 2 2 :! 4 2 I! 1 .0; :I 2t :I 

Oluhron 4577' 2 4 " ;! h J I :!' 2; 2' 1 .1 ' :1 :I 2' I a 2 2 I :1 
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,<II"~ 

U, O} ,I ') 'J 2 IOl:u'irr GUjli 2 a 3 2 :! 2 2 n 5 a 
Ooldruil H2S :; :j 1 :1 :1 :1 :1 :1 :1 :1 l' l' ~) a 

I 

1 2 !I, .> 2 
IIUIIIll'tU..ln 5:U 5 a :; I !l :1 a :1 :1 1 2 :1 4 :1 'I':; :1 1 2 2; !i' 

w 

); :1 ., .,
lI~r(} ,InO:! 2 :1; 2 :1 !I ;1 a :1 .. 1 :1 1 1 a 1 Ii 5 
lIorn. \I~!I I :1 2 :1 2 2 a 2 I :1 ~ :1 :1 2 2 1 2 2 \ 3 :1 '"'3 
lIorsrunl . • 1775 I :1 5 I 1 :! 1 2 1 :1 ·1 2 I 1 1 1 .;' .. 2 :.
II y"rid l'ollll'ositf (:\\·br. :1811ti~1 7111 1 1 a -I Ii :1 :1 a :I a :1 I 2 :1 1 ;1 1 5 !l 2 X 
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00 T.~BUJ 69.-Distribution of winter barley data by character groups in tables 2 to 81-Continucd 
l'o.J 

.. .. ~.~--.--. I C.l. N().I._--r__~______._,____.__,_T__n7bl_c......,_-,-_,.--:-__ 8 
t:;1Vndcti~\s o 

' 2 I3 I 4 I 5 0 I.. 1 !s : \1 , 12 : 1:1 I1-1 115 11• !HI 120 121 !22 !2a ; 25 126 !28 29\ au I 31 
----"_ __, ___ - ~________ ., ~_____8~" _ ...-_ -'t ....... ~~- ~ \ 

E:l
Mcrcer...._..............., ... .. 
 '~~il' ?5. '-~I~T j ~ 1-~Till" ~ !~~-l-~-: ~ l'-i -;.1T~ .-~. -~ -~·'~·l ~ I,-i' ~ ~ I~ ~ 

ill 

Michiglln Winter............." H. 

l\li~souri Eflrly lJcardlcss ........ _. ri051 " a 1:1 :1 1,:J1:1." I 2 1 2! 2 2 I I4 2 4 2 2 l 4 4. 3 2 3 ~ 

Nakano WlISC•••••• _•.• " ... .. 754 I 1 1· J I 1 :1\ 2' Ii I 2 I 1 . :I 3 2 1 5 2 1 1 5 5 3 -I 1 
Nnssall, ........ _~ ... ~ ... _ ... ~-" .... ~".'", ~ ... 7022 -I :1 I 4 a 2 2 I I tl :1 I :1' 3 2 1 4 3 a ;I 3 2 1 4 :1 I 2 4 t:d 
Nt'w l\1('~ico "·.inl,·r 1.... • •. -. •. ions; 5 6 7 :! 4 2 :1 ". 2 I:! a 3 1 2 4. 2 3 2 2 4 4 5 2 3 q 
North CllroliullllOQtlt>d 26 •... 7026 1:1 6 I 3 :1 2 2 3 3 I 21 2 2 2 1 5 J 5 :1 2 1 4 -I 3 2 2 
Ohio.!....... ......... ........... . "","----' 70i2, 5 I 5! -I 3, 3 2 J 3 I 2 2 2 J 2 3 :J 2 1 2 J 4 :1 :I 3 
Olympia .... __ ........____ •. ".•• __ ... 1 ~ 
Oregon3·1-lIS0A •• __ .... ".• - __ .... . 6 07 i ~ I ~ I ~ ~ ~ ~ ~ ~ I ~ I ~ ~! 1 ~ ~ ~ ~ ~ ~ i ~ ! ~ ~ H
Oregon 36-HI2.......... ____ • •.. .. • :l I Ii i 2 -I 2 :1 5 2 I 2 :1 2 1 2 4 J 3 1 2 4 4 4 2 2 "" 
On·gon 36·513. __ ................ . ......1 2 I Ii :1 I 2 :1 2 3 ., 2! 2 21 2 1 2 4 1 2 J a 1 4 " 2 3 Z 
J'Ohllld........ , __ 62SU I 5 I 5 4 1':1 :1 2 1 3 2 I 1 2 1 J I 2 4 2 2 1 2 5 4 3 2 3 
l)ohlcrs •• ~_._~ .. _.a .... _ ..~_ ..... " 321:1 I' 51 5 4 3 5 211 :1 2 J 2· 3 J 3 2 1 2 1 2 1 a 2 2 2 '"... 
I'urilu" 21. ......... . 4MI 5 5 01 4 " 2 I 3 2 J 2 2 J 4 3 2 2 1 2 1 -I 2 2 3 t>;I 


J'unluo 1101."._ ".'. . ......... . 4582 1 5 5 G :I -I 2 1 3 I 1 I2 1 4 5 1 :1 1 2 1 3 2 2 3 

l'unluc 2:\15·t .:\3-1-1-tj, .. ~ _..... _4 .. ~ iUOi 1 -I I;' 41' 4 4 2 1 :1 2 2:1 1 2 1 1 2 2 2 1 3 2 2 3 

I'unluc :!S.l5U ,A3-2~2-2._~._ ~ ~ ........ '" ti5fi2 i.5 5 Ii 5 -1 2 ;i 31 2 3 1 -I 1 2 2 2 2 4 3 2 2 3 ~ 

HlIlllloIJlh ••• __ ....... __ .... " .." G:li2 I 4 I Ii I 3 I 2j' 1 :I! 3 4 2 2 2 2 1 -I 4 5 2 2 1 1 4 3 2 3 


65(il I 5 f fi! 5 t -1 2 2 ~.2 3 2 1 I 2 2 1 3 3 :3 2 1 2 1 4 :3 2. 3 Ul 

~t,:;~~~uili:::::·:: ":. 6:16i I 5! 5 I i; I ~ I 4 2' 1 31 2 1 I 2 :I 1 a 4 1 2 1 2 5 4 2 2 2 
t;;2i.! 5! 5) 51 :1 1:1 2 I 2 2 1 2 2 1. 3 ~ 2 2 1 2 1 4 3 2 3 

Smooth Awn 86•• __ 11268 -I j :d :1 I 2 I 2 2 1 5 I 2 2 2 2 1'" 3 5 2 1 1 1 4 3 2 2 t:;1 

~JUo~tb .A,1,t1l 88 __ ~ ... i!l2S1-I1-11:1i212 23.4,23311 1 3:1 5 ~ 2114323 

Scottish l'cnrL ....... 

"d 

Suunsc. __ ... _ . 6272 I 2 I 1 I :1 l l' 1 2 1 I' 6 2 1 2 3 1 3 1 5 2 1 1 5 5 3 -I 1 !"3 
'J'tl.nkow~" __ ~ •. "_~ ~61 51 0 0; 21 4 3 :I 4 2' 2 3 2 1 2 :J 2 3 2 3 5 -I a 2 3 
'1'~JlIll'5SC(l BCllnllrss 5 .• _ ;~lS·1 4 1:1 51 0\ -I 4 3 8 21 2 2 2 1 -I :J 1 2 1 2 ·1 a ;! 2 3 o 

I:;!
'rCl1n~ss~(\ B~urd lll.:;s 6. 2746 ., I 4 5 2 2 2 :1 14 1 2 2 2 1 4 3 0\ 2 2 2 4 3 ~ 2 3 
;rCI111c.."5(,o,""'in~er_ ........ " .. _...... ~ .. ~...... <0- ...... __ '" 257 i 41 5!.j 3 1 3 1 :1 2 2 1 1 3 3 3 2 1 2 1 4 a 2 3 :> 
'J'l'tltlCSSCe 'Viutc: ... _~,. ~ .. ,... .. ~~ ~ ..... 6034 5 4 I· • I .:1. 0\ :I a :1 3 2 3 oj 1 2 3 5 3 2 2 1 4 -1 2 .:1 o 
IfcllnCSSCtl '''iutt:r:'i! ...... . af>la l .j! 5 51 3! 2 3 1 :1 2 I I 1 a 3 a 2 1 2 1 -I 3 2 3 ~ 

2 ..... 
'l"exnn. ~_ 64. 911 -1 I 0 f 6 2 2 2 :1 :1 2 2 2 3 1 2 4 1 2 2 .2 1 -I oj 2 :1 
'Pucker. , iO:19. -1 5 1 0\ 0\ 2 2 :1 2 2 2 1 4 2 -I 2 1 1 4 4 :I 2 ~ 2 
Ward. • •• " •• 1100715 [> -14 a 213 2213332121422 a 
WinterCluiJ .. 

'J'cllIle,<;se.,411li·(i40....... .. 7076 I 1)' Ii I (i 4 ~I 4 ~ 3 .2 .2 ~ '2 :1 1 4 .2 2 2 ] .2 4 4 31 ~{ 


59~5':'73;,2:1:12 24331121445241 
Winl,·x..__. • ............ . 11I2i Ii 6 .. 2 4 2 a :1 2 2 3 2 1 2 3 a ;1 2 2 5 4 ~ I 2 3 ~ 

~,,'jscollsin Winter.. .. 2159, -I :. 5 3 2 3 1 3 2 2 2 I 13 3 3 2 1 2 1 -I 21 2 2 
"'Olll~...... __.... __ . -----.--.--•.• (ji~J; I' 2 2 2 :I -I 2 1 ... 2 1 2 1 3 1 1 1 1 1 5 5 3 4 1 t':l 
'\'"oodwIn .. ", _~ .. __ ~ iU:::~ 5 i 5 1 -1 I 3 3 :! 1 31 2 .2 2 1 2 3 3 2 1 .2 1 -1 .2 2 :-l 
York Hooded .... iO:lS 41 3 j 5 I 4 2 2,:1 4, 1 2 2 2 1 4 2 4 2 1 2 4 3 3 2 3 

I J. • ! 
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T.UH,}; iO,~j)islriblllion oj 'wifl/t'r barley data by cJwl'Ucier grollps ill tables Sf3 to 66 

Tublt· 
>

\,,'arlt.)liNi C.I.;":o. ~351 :1\. :17 t :18 I 39 i 4U I 41 , 42-':~-: ;~T~(i 14'1481541~'j,1 ~~ ! 5!1 I GU III I62 0:1 H4 65 1m 

a j I 1 1 1, -5 - ~ r;[~r~r-;I-;l-;'-;I-~ 2 1 3 1 -3--; o 
~' 

2
Admirli ..... _ ..• "- ... ,,,,-- ti:i77 4 I :1 2 

1 • ~ 
.:\wnlc.."i$.~~ .. __ • - .. .. :~r2tJ 5' 2 3 3 Jl) t......., •••• 2 ' ....1....11 1 1 1 2 5 -I 3 3 3 :I -I 1 H 

llri"r.......... ,. 7157 -I I ti·1 " .. .)_ i :t 1 1 1 21 f>: 2! 2 ..., 1 1 3 2 1 1 4 1 :I 2 1 3 3 n 

l~t'~l;h it;. _.*._~~~ li4i7 1 I 2 5 2 :I I :1 1 1........ ...1 3 ". 21 1 1\:1 I 2 1 1 2 1 :I 2 2 1 2 

<: 
]Jv:,;urilln~.~~~~~_.~. ~~~ .. 521 41111.51 2 1 2 .... 12 5j2 1 .5 41:1 2 5 1 5 ~ I ~ :1 1 1 II! 5 3 3 .... I 2 5 2 1 -I -I 1 3 2 2 4 3 >
('~lsCllllt·~ .. _"'.k •• ~- ... ~ .. ~. 7 14Ii ~ l:! 'lIt 
\Jlomsoll A \\'Ull':;''; .. , ~ -  ,lHO :I! 3 ~ t :; I 3 3 10 1 .... '''+'''1 2 ....j....1 1 1 :I 2 1 7 4 3 3 3 :I :I 2 2j 
GlIunson lIooded ..• , t:1;042 ;; 1 21 3 all •• , .....1....13 l.... 2 I 1 2 :1 ] 1 1 5 1 :I 2 -I 1 3 

:l 1 -I 1 1 5 2 2 •••• 1 2 :1 2 1 1 2 1 3 2 2 4 :I~ I iDuvldson ........ . ttr;a 522 
41)!MJ 5 J 2- 2 1 5 -I -I j.5 1 1 "'_11 2 2 1 3 1 2 1 :I 3 5 1 2 o

l~saw .......... . 

:H5 .5 :1! 2 :I 1 1 1 1: 5 3 :l L.. 1 2 5 3 2 -I 4 1 3 1 6 1 .5 I::j

}·Ilydt~......... . 

.Ferguson ~ . _>-_ • ~ __ 64!1S li a 2 a 1 1 1 Ij 5, 2 21'"'1 1 2 5 2 1 4 2 1 3 2 3 a -I n
~ 3 II 1f 532 a. 1 1 1 1 1 5' 2 2 .• ,. L 2 5 2 1 .. 2 1 3 1 5 4 -1}"inh.~Y~ ~ .' k "i!MJI 

f)~7.J 3 1 5 4) ., 3 i 1 J ........ I' .•. :! •• " :1 L 1 .. 2 1.. 1 a 2 1 I 2 !:Ii 

II ooded Hi.. 

.. 

HUll,'; 3 2 523 3 1 .. . ....... ,.... 2 ••_. 2\1 2 3 2 I I 2 1 3 2 1 1 2 >

nu~" .... ::0 

fi571 2. l 1 :; 2 :l 3 1 1 ..........'" 21"" 3 1 2 3 2 1 .. 2 1 3 2 1 1 2 ;.
Jn~kson .... (if,«;9 a 2 2 3 :t 1 1 1 1 a 3 3 a 2 1 5 2 1 a 2 -I 1 3 n
]rcll,'11. ., •. 

:1 I".'41,(}I5 3 11 2 2 2 3 :I 1 1 1 1 :1 I 3 .• __ 3 1 3 :! 1 7 -II:! 2 4 a 4 8Jnckson I. .• 
7070 4 1 522 3 / 5 1 I 1 5 111 .... 1 2 3 2 1 1 2 113 2 1 3 2 t=J 

Kentucky L •• (jUSO i 4 ] 5 .) .) 3 1 1 I 1 2 5 1 J ..,. 1 a a 2 1 1 2 1 t 3 2 1 3 2 ::0 
3 1 1 1 1 5 2 2 ..., 1 2 4 2 1 1 2 I 3 2 1 3 3 Ui 

Kansus South('ustslraiu_ 

Kcn!uck)'2.. .,. .. , ti148 ~ -I 1 .5 3 2 
Kcn(ucky6........... . 
 4n,S\ 4 .1 :1 \1 1 I 1 1 51 2 2 L.. 1 2 3 2 1 1 2 1 3 2 3 2 3 H

5 .) 2 
4677 4 1 5 al 3 :1 II. 1 1 I I 1 I I;! 2 2 .... /. I :; 4 2 1 I 2 I ? 2 3 ? ~

Ken(ucky 11 6021 4 ] 513 f) 3 6 4 I I 2 1, 31 3\.... 1 3 3 2 1 10 4 2 2 2 5 2 3 Z 
~f::t.l~~ky3~l 7075 -I .1 53! :1 3 1 1, 1 I J 5 I 1 I' 1 ' __"1 1 - .. 2 1 1 2 1 .i 2 1 :I - n 
l\Inrnohllrh. .. . 4 1 2 21 2 3 7 1 "2 2 ] 1.J .. t.... , 31' 2 3 2 1 5 2 2 3 21 7 2 3 q 
:lIfllr\,!t Awnl.,ss L_ 11120707:l I. :1 :1 5 q I '. :11 10 41....;.... ,....1 2 L·.l.-" ,I 1 1 3 2 2 5 4 3 3 3 :I :1 2 

7074 :1 2 :I 1 1 .... ,........ I 3 I ..... :2! 1 2 3 1 ] J I 5 1 3 2'·1 1 3 ~ 

M nrell UlJo.h,t\ .\ Hall 1 I 1 5 2: 2 I.... 1 :2 3 2 1 1 4 1 3 2 2 3 2:lIferecr__ ...... . ,071 -I 1 

5 :1Mlchlglln WluB'r., 2itlli -I I ~ ~ 2 IgI3 I 1 ] 1. 1, 5 I 31 21'''.1 1 a 3 2' 1 1 I 2 1 3 1 .. I 3 3 ~ ,.::Missouri Enrly .Deunlle",s.,. 60.51 1 I 5 t 2 :4 3 l.1 1 t.... \.....1••••1 2 .... 311 1 3 2 I 1 .1 .. 1 a 2 1 11 2 
Nllkano WI\$O ....... . 751 1 10 .. 5 I :! I' 2 ••.• 1 1 2 2 i 2 1 4 a 3 3 3 1 1
I G I{;] II :1 :1 .. 3 ] 1 j 2 3 3 .... 3 3 3 2 1 5 4 ] 3 2 5 5 2 ~ Xussuu _~ .. _' .. ~."''' 70:?2 3 1 
New 1Ifcxk'l Wju({'r 1 ' .... .'i 3\ 2 :1 1 1 1 1 I 5 :! 2 .... 1 2 5 2 2 1 .. 1 3 2. 5 3 4 b:l 
,-:or\h C'urolinllllooo1c,1 ~r., ,O~>6 :1· I .5 t 2 3 :I l' 1 L... >-.t..... 1 21",1 2. 1 2 :I 2 1 :1 21112 3 >
Ohlo'l .. _ ~ ( 3 f ; 

iOU5 4 1 ~,' ~ ~ '\ 
;072 3 I I 1 I ] 1 J : 5: 2 1 ',... 1 I 2 .. 2 1 

1 I]
1 

.. 
2 1 :1 2 2 :I 3 

OIYlIIl'ia ... ti107 
.j.5 I 1

1 3 ](J ] ] I' l' 51 2 I 2:... 1 3 4 I 2 I. 1 2 3 3 21 1 a 3 g:; 

On,gou a4 -IISOA, 4· 1 a 1/0 J 1 I l.'i 2! 21'... l' 2 • 2 1 1 2 3 :I 2 2 .. 3 t=J
~ 'I ~ II ~' :I I J J 1 5, 3, :1 .... 1 2 5 2 1 5 2 I 3 2 i 3 4 3 ~
52:.!Oregon :16-!112 .\ 1 2 
On·gorI36·~J3 -I, 1 5 i 3 2 311\1 1 1 1 512\'2 .... 125\2 1'11. 1j:1 2r.:I\4:t

3 1 1 1 I 1 j 5 i 2 2 I. 1 3 -I 2 1 1 2 1 3 I I 1 3 31'0181101 .. (;2hO 5 J 3 2 
.5 4 q 3YIlli5,22 1242111.2,:13112414J·0Iilcr5.. :12I3 .~ I' : 00 

3'111:rt2,5.2 i 2 134211 t!2:2:312 2 3 2l>urf'hw 21 4581 4 1 sl 2. 3' c..J 
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TARLE iO.-DisiriblltiOIl of winter barley data b!l rlutrllc!cr groups in tables 32 fo 66-Colltillucri 00 
~... ---- ..- -- - r -~ i -~.-- ._-....-- ---------- ------- 

'I'nhle 
8Vnrietirs Ic. l. XU,! ----.----.--------~ l."j 
Q------- ---~------··-I---+:~I~!~I~~I~ ~~ ~~I~~ ~~l~~i~: I~,~J~.~I_=: ~;_ ~~ ~!~~.~: .~~ ~ .:~I~ ~.~~I~~ 
Z 
~ 

PunluG 1l0L ___ ...___ ., ____________________ J 4582 411 " :J 3 :I fi /1 1 I 1 I "I 2 2 ____ 1 3 4/ 2 1 2 2 :I 2 2 :I 
I'unluc28l54 A3-1-1-6__ .•_.______ ••• ______ ._ ' ,OIl, .') 1 3 a :I :l Ii 1 21 2 I 1:1 :1 •••, :I 3 :l 2 I i 2 :I :1 2 .~ 2 3 
Purdue 28156 A3-2-2-2 • --------_._______ ••• j 11"02.~ I 4 2 :I :l j I :I 211 :1:1 3 2 3 2 1 i :I 2 :I 2 3 4 3 ~ 
Rnndolph _____.... _________ .... ________ •__ ! 11:1,2 :1. I .') :I :1 :I I I I I" :I 1 2 4 :I 1 1 4 :I I 4 1 2 t" 
Reno ___________ •• ______________ . __ •_________ , (Ifill I 411 " :I :I :I 5 I 1 1 2 1 2 3 2 1 1 :I :I :1 :I 1 :I 2.,/':1
Snllti!ull __ •________________________________ 1 Il:W, 4 1 " :1 3 :J .') 1 1 I,' 5 2 21 __.. 1 :I 4 :I I 1 2 :I :I 1 2 3 :1 td 
Scottish 1'ellr1.· _________ •· ___ · ... _____ •____ .1 2" 4 1 5 :1 1 3 I 1 :I :I. 5. :I 2 ____ 1 2 4 2 I 1 2 I 3 :I 1 3 3 c: 
Smooth "\wIl81i.. ___ . ___ ..• _________________ 1121if. 5 1:1 2:1 j 4 :I 2 1 2 2 ___ • 3 :I :J 2 I .') 2 2 :I 2 .') I 3 
Smo~th .\\\'ll88_.. _________ • _______________ . ,028" I 1 2 2 :I 12 4 2 :I 1 3 3 • ___ :I :I 3 :I 1 5 :I :I 2 2 6 I 3 
SmIrlso... ________ • ______ • _____ • _____ .• __ ..•. tl272 I 3 " 2 2 1 ]tl 4 Ii: 6 "! 2 1 I 2 :I 3 I 2 :I :I 3 4 I 2 ~ 

8 
'l'ellncssl'{.Denrdlr:;s5._.". __ •• ____ ..... __ .1 a:184 :I 1 5 2 :I :I 1 1 ____ •• ___•• _ 3 1 2 3 :I I I 3 1 :I :I '.! I 2 
'l'enko\\' ____ ._. ___ . __________________ . __ .___ IHtl a 1 " :I 2 3 1 1 1 I I 5 2 1 3 " :I 1 1 2 1 :1 :I 5 3 ..... 

ZTennessee D,'nrdless 0___ ••• _____ .• _••••• __ 2,46:1 1 .1 2 :1 :I 1 1 .. __ ..____ •• 2 .. __ 2 1 2 3 2 1 1 4 1 3 2 2 1 2 
TermeS'iee Winter.. ____ .......... _._ .. __ .... 25, 4 1 I 5 3 2 :1 1 1 1 1 .1 I 2 __ .. 1 3 :I 2 1 1 :1 1 3 2 2 2 2 ':::i 
'l'ennesseu Winl"r __ •___ .... __ • __ •____ ..... _. r.o:U 4 1 I 5 3 2 all 1 1 .1 I. 2. 2. 1 3 4 2 1 5 4 1 :I 1 5 3 :1 ~ 

~Tenncssrl' Winkr 52... __ • ___ .. __ . _. __ ....... 354:1 4 I 5 2 2 3 1 1 1 1 5, 2 2 ,_==. 1 2 :1 2 1 1 2 1 3 1 1 2 3 

'l'ennessee41l17-1!40.•__ ... ___ ............ __ ,(I,ll 3 2 5 :1 2 :I 1 I ______ ..1.. •. , 2,..__ : 3 1 :1 1 1 1 1 3 2 2 1 2
'I'''''"n__ .____ ... ___ .... ___ ....... ___ .___ .. __ 6,199 a 1 3 2 2 3 7 1 :I I j 1 1:1 3 :..__ :1 2 4 2 1 j 4 1 2 2 6 4 c: 

'l'ucker......... __ ••••• _______ •• _. ____ •• ____ • ,0:11) I 1 .1 2 :I all ___ • _._.,.•. __ . a I' .. -i 3. I :1 2 2 1 2 1 :I 2 1 1 I' 2 
Wl1rd.•____ ................ "." __ """'" tl(K17 4 1 5 2 2 3 J 1 1 1 5 2,:1 1____ 1 1 2 3 2 1 1 2 1 :I 2 1 3 2 
W!nter Cluh .....____...... '.'. __ '._._'" 5U2 I 1 3 5 2 :I 9 1 2 I .1 21' 21____ 1 2 ,~ 2 3 1 2 :1 3 2 2 I :I 'P 
Wmtc"-...____ ....__ . __ .........___ .... ___ . 0127 I 3 1 5 3 2 all 1 1 .1 2 2 I.' _ I 3 .1 2 1 4 I 3 2 5 3 :I 

"'isconsin Winter_ .• _______ ..........____ ._. 2159 " 4 1 .1 3 2 3 1 1 1 I .1 2 21'''__ I 2 a :I 1 1 2 1 :1 2 3 3 2 t::1 


l."jWon!! __: ____ .• ___ . . ... ________ ...... __ .. __ (1728 I. 3 5 2 a a \l 1 ,~ 5 5 I 1 ____ 1 1 4 2 :1 1 2 a 3 1 1 .~ :I "CWoodwm..____ ._____ • ___ .... ' .. ,.. 7t~I:I.1 411 5;1 3 1 1 1 I 1.1 1 I 1 ____ 1 2 :1 2 1 1 2 1 a 2 1 3 :I ..., 
York IInOlle,L_..... _. __ ... " ....."". ,03S! 3 1 5 2 3 1 I __ •• ____ , __ .. 3, .• __ ; 2 1 2 3 :I 1 1 2 I! 2 2 2 2 

1 o - ,.-"----.--~~--. ~.~--------. '-::l 
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TAXONOMIC VALUE OF CHARAC'rERS IN CULTIVA'rED BARLEY 85 

'l'ABI,E 71.-Sullllllary showing the taxollomic value of the barley charaders and tlte 
environmental infl'uence on the exprc8sion of these characters 

IlInl1~IIcc.! or ImVirOnnlllllt."rnxonomic vnlno on chllrncl~r 
\ 

I 

YCO' IGood Minor NOI'" Nonc ;\Iod· OrmlLguO(I t'fatl! 

._-------- --------.- ..-- ------- -------- 
Growt.h churacters: 


Spring or wlnt,~r growth hablt-•• 

Eurly ~rowt.h ................... . J( x 

'I'illlo of hendlng., ••..... " ............. ,." x X 

l'osthnr\'est seed dorlllnncy •• ' ••.• x 


L('nr chnracters: 

lInlrincsll or lenf shenths •• ,'" x 

Color orlclI"es, .......... , ... .. 
 J( x 

Length lind width or lenves, •. __ ....... , x x 

Anthoe>'lInln In lellf shenths lind 


nurlcles .................... . 
 x 

WI~.~~!i;SS. or.. I('"~ ..S,I~eath~ .aIH~.1 x 


I"~r~t:~~~. ~f It:~ ~'~'~. ~:rorc, ~I:~.dh~g \ x x 

Silc 111111 sl1llpe or Ilngl,'n\,cs ___ . x 
 ., 
Curling or Ilnglcnv('s •• __ . ... x x 

Sill' nnd shape o[ lIurielu nll(1 I 


ligulcs..... . ... .. I I x 

x
Houghncss or iI'n \','s . . I 
 x
:;tel~gl~:~;~t~~s~tCIII lems. I 


Il"igh! or plnnts... i \ 
 x x 

Strcngth of straw.... . . x x
I x
Numbl'r of ('x(loscd 11Od"5 I 

A nthocynn!n !n nod(·s.... I x 
 x 

A nt.hoc~·llflln In st(ltIlS_~_. , ! x x 

~hnlll' or 1Il'ck... 
 x 

I)istllnCl' rrolll flngl""r III sl'ik,·. .1 
 x 

;;hlllW or eollnr. x 

I I a iriJ1I'ss !lr nlJd,'~." . 


~"ik" ('hanwlcrs:

N'tnnb('r or row~ in $pik" .x i. 

Hlmp(' or splk" ... x 

L"nglh or splk,' x x 

I\'axirll'ss or s"ik,' x .~ 


~}~.~~~!~r~!~~l' .~ x 

x f ,-, 


Xurnll('r or stNiI" ~\Ilkl'I .. IS Ill· 

hHS" or .spik,' .. 


()v ...rlappin~ or Intern I kl.'rJll'ls. x 

Position of spik,' .... x 

'I'ollghnrss or rnchis. .X 

Brltll('J1('ss or mehis.. x 

Jlnirinl'ss or rIIl'his ell~es._... . 

L.'ngth IIr hllsal rnrhis iuternol\(' .. i x 

;;hal)(> or rnrhis int,'rnlJl\c ..." : x 

ClJunl(' II~ngl.h . . I 

IlairilU'$s of glull1(1s. . _._.. 

Ll'n~t.h or ~Innll' awn".... . I'x 

Harhing or glUllW nwns.. I 

Lfmg;th of awns . , x. x 

Hnrblng of IIWUS ___ •. 

Il<'ddllous awns..... 

•\ntitocYllnin in glurn(' IIwns nnd x
x 

1100d cont.rnst.'d with IIWIIS x 

gll'vntiOIl or hoods . I x 

Hood appendng('s on middle 1011l"'1 X 

LI'n~th or stullll'ns. .." ." I X 


owns. 

Hairiness or stigmn.. ,.. . 
x
'I'hrt'shahility.... . ..... . x 


Shattering............ " .. x x 

liachillllte lateral kernels... . 

Shape or rachis or rachis Inter· 


nlJdt's_ ... _ ... _~_~ __ ~ • "",." x 

Distllncu between glulllcs at poln! 


or nttnchlllt'lI!... ... ..... .. . .. I x ;. 

Glurne width ...................... \" ... . 
 x 

Width or nwnlll tip or Iclllm3... . , x 

Deciduous lemmn...... . ... .'

;;ilc or middle lobl' of hood ":,,:.1 x 
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TABLE 71.-Summary showing the taxonomic value of the barley characters and Ihe 
environmental influence on the expression of these characters-Continued 

'l'llxonomle valuo lnfiuenoo DC environment •on character 
Character studied 


Ven' 
 Oood Minor NonQ None Mod·good Oreaterato ----_._---_.__._------------ ----------------
Kernel characters: 

Naked contrasted with cO\'ered 
kernels.......................... x .................. """'" x •••••••.• """'" 

Kernel length..................... .••••.•.. x .................. """'" x 

Oerm length ............................... """'" x......... ......... l< 

Shape oC kernels................... ......... x......... ......... ......... x 


1~:::~:"f:eSt'h~~~~~===::::::::::::: ==::::::: ....x···· ....:•... ::::::::: ::::::::: ~ 
J~emma hairs.........................,..... l< .... ..... ......... x .................. 

Wrinkling oC hulls................. ......... ••••••.•. x......... ...... .. ......... X 

Raehilla hairs..................... x ................__ ......... x ......... ......... 

Rachilla abortion.................. ......... l< ••••••••• ......... ••••••••• x 

I,ength oC raehilIa................. ......... ......... x......... ......... l< 

Color oClemma 8nd palen......... ..... .••. ......... x......... ......... ....••••• x 

Color oC cnryopsls................. ......... x......... ......... ......... '[ ........ . 

Color oC aleurone (humid climate). ......... x......... ......... ......... x ......... 

Color oC aleurone (dry cllmute)._.. x......... ......... ......... x ......... """'" 

Width and depth oC ventral creuse. ......... ......... ......... x......... ......... x 

Kernel weight._.................. ......... ......... x......... ......... ......... :'C

Width of point oC attachment of 


kernels.................................................... . 
 x 

• 


• 




• 

Ahorth'o rnchillu. li7 
Aleurono color, 70 
Anthocranln

auricles, 10 
nwns, .\0 
l(lumc uwm, 411 
leaf shcnths, \1) 
nodes, 22 
stems,2:J 

Auriclcs
anthocYllnin, IIi 
shupe, 7 
size. 7 

J\wns,1il 

"\wns


anthocyanin, ·19 
barbing, ·IS 
deciduous, ·19 
lenJ(th.45
width nt tip of icmllla. 7 

Jlarbing
awns, -18 
gitllnc awns, 44 

)18Slli rachis internodc
length, as 
shuJlf1,38

Tlrittlessness of rnehi~, :15 

• 
Caryopsis. See K,'rnl'1. 
Collar, shaPI', 24 
Color

aieuronc, iO 
curyo\,siS, 70 
kcrne s, f,~ 
ica\'es, 15 
lemma. 70 
Jlalen, 70 

Density of spike. :lIJ 
Depth of vrmtrni Crt'n.~l· ~II );"1'11\'1$, 71 
Dlstance

gillITlC point of uLtnchmcnt, 7 
lIagieaf to spike, 24 

Dormancy, seed, W 

Flaglcaw.~
rnrling,19 
distanc~ to spikl" 21 
shape. lD 
size,IR 

Germ length, 58 
(Humes, 40 

rilstanco point of attachnh'ut, 7 
hairiness, -ll 
length,40
wirlth,7 

Gillll1eawns
anthocrsnill, 49 
barbing, H 
length, ,1:1 

Growth
eari~', 11 
babit,7 

Hairincss

• 
glumes,41
Ipnf sheaths, 14 
lemma, (;'1 
nooe.s, ., 

INDEX 

Huirlncss-Continuer! 

mcbllla,67 

rachis (1(lgcs, aG 

stlgrha,5:l


Hentiing dnh1. W 
Uelght of plnllt~, ~~) 
Hood clovnt.iull, 51 
Hood npplm<l"~"s Oil lII\<ldle lob(', (,2 
Hulls, wrin kling, (~l 

'Kernel
color, 6'l 

covt,'rrd. 5.1 
Intr.rnl o\'erlapplnl:, :H 
length,55
naked, li5 
shape, (jl) 

wch~ht, il 
width point of nttnchllwnt, 7 

Latcrnl kcrnrls
u\'~rlnpplng, 3·' 

rochillnlt',7 


Lenf sheaths

nnthonynnin,1Ii 

hairiness, J.1 

wnxiness, 18 


LCll\'CS
rolor,ln 
length, lG 
lIumher 011 steTll, 7 
position, II! 
I'otlt!hnoss, 7 
waxiness, 18 
width,lfi 

1,ClIlIIIa
bllse shape, rol 

color, jO 

deciduous, 7 

hairs, (;'1 

tt'cth, (~~ 


r.'·n~th

nwns.45 
hasnl rnc}';s intl'mod,', :I~ 
gl'rm, u8 
~Iulllr, ·111 
~hllnr IIWIlS. ·I~ 
knnwl",5r, 
Irave~, HI 
rnrhilln,6l> 
spike,2S 
$tnnu~n:;, 5:\ 

l,igulcs
shnp('l, i 
fii7.r, -; 

~liddlr lobe of hood
nppcndngc~, 52 
siz('. j 

Nnked k"rncls, 50 
Xe.ck. shope, 23 
:\o(\os

nnthocyunln,22

rxposed, lmrnbl'r, 22 
hnirint:'s.r;, i 

~unlh{'r-'
PXI10!ifl(1 nor.il's, 22 
rows in spikr, 27 
~I.em leaves, ; 
slerile splkclct.s at buse or spike, :11 

http:lenJ(th.45
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OYl'rlupping. Illtl'rIIl kl·rnrls.31 

1'ull'lI. color. 70 
l'llInl. 11\'1~ht.. 20 
l'051110n

h'11V(l5,1'i 
Slllklos. ;c.\ 

l'osthnr\'l.st sl'l'd !lormUnl'Y, !:I 

Huchlliu· 
uhol'lion. Ui 
huirs. U7 
h~ngt.h. (i!! 

IIllchlilnh. lutl'r111 k('rll'.'I~, 7 

1I,l('his

hrlttl~llI!ss, :10 

('dg:cs, hllirin('ss, an 

tou!!hll(,~s. a5 


Hnchis inft..·rnodt·, sh!1Jw! as 

i{oughness. h:-nv('s, 'j 

S~cd dnrnltlllcr, t:I 
ShnlR'

flnricics, '( 
hnslll nlchis intl'rnodl's, :18 
collnr.21 
finl'lcn \'['$. to 
kl.'rlH'ls, m 
IiJ.!:Uh'8, i 

u(lck.2!{ 

rachis illtcrno<il's, :16 
Spikj'.28

ShntU'ring, 5·1 
SiZf.'-

Hllri('I(~s, -; 
flagleR VI'S, 1(I 
1igllh..~, 7 
middle lobc nf hood, 7 

$plkH
<lell$it~', au 
11~ngt.h, 28 
Hum hl'r of row~. 2; 
. Illlm h('r of $f('ril<' ~plkl'I('tr tit. 1011«', a I 
po~itiOlI, a-I 
$hnlll'.28 
t.w('nkl'(J,:IO
waxiru'sQ.,2!.)

Spri!lt( ~rowth halli{, 7 

~tflnl(ln~, h'lIl!th, 5:{ 

~tl'JI1$1 anlhu('yunin, :!:; 

SIt'rlll' spll<l'lcts h!ls.' of ~liikl" ,I t 

Rtigmu, halt'hll'S~1 5~\ 

::Hl'Uw strl'lIglh, 21 

'I'('rlll on It'lIl1l1l1. (~I 
'l'hn'Shahllity, fll 
'I'imenf Ilt'llcling. l!I 
'!'nug:hrH.'ss uf rneh i$, :15 
'l'w~nk~<I spike, ;10 

Y{ll1lml ('renl'(\ (In kerlll'l..·
<I('pth.71 

wl<lth,71 


Wllxine~s-
1(,llfSllt'lItit~, IS 
I(·II\'I'~. IS 
spikl'.2\J 

"~(·ight, kllrlll\I~~ it 
Wlrlth-

IlWllllt till of lemmo, 7 
gilUlil', ; 

ll'OV(lS, 10 

point of ntlnchllll'nl or kl'nwls. 7 
\'I'litrnl ('r('U!-'t' fin kllrt",l, il 

\\,Intl'r ~rowt.h hnblt. 7 
Wrinkling of hulis, (~I 

• 


• 
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