
Kcntuclq Small Grain 
VaJ'icfy Trials-1971 
By Olarles R. TUlI, Morris J. Bitze,. Veme C. Finkner. and JltT'IM Herbel< 

UNIVERSITY OF KENTUCKY. COLLEGE OF AGRICULTURE 

Agricultural ExJ*iment Sta1;on • Depanment of Agronomy 

Lexington. Pr09fttlS Rcpon 203 

~~\I
5M -:/·72 



TES nNG LOCYIIONS 01 TilE 

KENTl:CKY SM.\l.LGRAI:\ "ARILT\, TRlAL.S 1971 


Cllol)cmtor/'/It"llt'fl 

1 . 	 .\lmr.l\ '\Iurr..l~ Stah' t'uhn!>iq. 

AgfH-ulIIITC llq),Lrlml"Ul 


2. 	 l'nlHTIIIII Wnl ,,"elll .Jc'ky Suh)I;lli"~ 

\\'011"111 Kt"ntUl.:ky L'lli\ersiIY 
3. 	 I), wlill!.! (II Til \~inlltlll-": Lk!.'l:lrtllll.:llt 


KXl1tud.y.\gri<:u\lur 

l.'l'ninwllt StalimL 	 I.n.. il1~l"n 

Ad;l1n\\'kd~lIWllt is lIl.uk til lohn U, ,II'-, "f Ihl" 
lkpJ1111lt'111 !If .\glOl1tlIOY. and lhe l'lIi\'("r~ity IIf Kl'IHliC'ky 
Cumpulill~ (;('1\ (I;r. fell .1'i~i\I,UllX ill ~lImll1.lrjtill~ lIlt" rc\ult~ 

rcp"rlt-d in Ihi~ plllgn'\~ n'pnrt 

, 


CONTENTS 

Po", 

Intruductiun 5 

rest Objective) 5 

1971 Crop Conditions 6 


Performance Data 6 

Lxperllnclliai .\Iethods 7 

Data Collected 7 

Rc!oult!io ,lJ1d Di~ctlss.ion 8 


Rccommcnd.nions Fur 1972 19 

Winter Barley Varieties 19 

Soft 1h·d Winter Wheal Varieties 211 

Winter Oat \"ariclie~ 22 

SpnnF, Q,llS for Kentucky 22 

Certified Seed 23 


Li)t of"j ahles 
I. RhUll1 of barley (.Iuformance triah.t Ln.inltton, Ky. 9 


2. Relu ll5 of barley perfonnance lril.b at I'rincc:con. K~·. 10 

5. Rrsu.lu of barley perfonnOlncc: 1rIllh.l Bowling Grttn, Ky. 11 


... Raults of wheat perforlll.illl~c triah al I.cx.illlf1on. K~·. 12 

5. Re.uhs of whe-.&t perfonnanu: Iri.ds;u PriJl(:eton. Ky 
6. RC'swls of wheat pc:rforrnance trials 011 Bowling Grttn, Ky. 14" 
7. RCiUlu of wmter 0",1 performancC' lriab III LCJ(inglon, Ky. 15 

1:\. Rnuh. ufwinlC'r oal pc:rfunn;r.ncc trials all'rilll:C'lon, Ky. 16 

9. Rnulu of wintr:r oat perfurmiU1ce [ri;l.b al Bowlin" Green. Ky. 17 


10. 	 Relults of sprillR oall pO'form;l.ncc lI'iab In Kenlucky It! 
II. 	Comparisons for dale of headin[l: for recommended and 


ccrti.fjr:d ~-4rieties of baric)', wh.-.tt. anti Oil!l ill Kentucky 18 

12. 	 Summary of small gr.un recolnrncnd.lliOnli for 197:! 19 


, 




Kentucky Small Grain Variety 


Trials-1971 

By Clwitla R. 1Mn, Murrill. BitMT, 
,,'t'rN C. Fi".,.,.,. artd },,,..,sllntHlc 

SmJ..!1 ",ITaim ilTC an imponan! iJf.,'Tonumic.: ..:rap in Ken
tuck). With Lhe mcn:a.scd utili/.alion of double crupping and 
dcmdfld for more (Cl'd wain .... mall w'1in ;,tcrcagl' incrc<J.)(-d frum 
231-tlwus.md acres in 1970 to 267·tllUlband acrc~ in 1971. Barlcy 
O1crcilgc increased frum 3-. tu 56-thuu~.and acres, Wh("al from 170
to 190-thuU,>;lnd acres, and oats Irum 18· to 21 thousand acre». 
Similar or higher incrc41st"s arc expected lor 1972. 

Tt.sr OHJE(''TJVES 

Small ~Tain \'J.ricty tC~ls afl' concluctcd annually lIy the 
,,"cnlue:!..y ,\~icu1tu(;:tl Expcriment St"ti!)n ttl hdp j(rnwcr~ selctl 
sUI,crior \;l.l"iClic:; for thl'lr farms. :\cw varictin an: continu,lily 
b('in~ dcn:lopcd by agri<.:ultur.u experiment :otatium .md commer· 
cia! firms, The nt:w ;lnd established \'arictics $l' compared at 
scn'r.. ! lot:ations in Kentucky, ,md this prlJ)..'J'l'~ .. report include:s .1 
summar} of cc~ulls for the p~t Ii\(., yean., Cuntlnued tt'stinl-\ and 
l",-aluation uf small grain varictin .md selC'(.'tiulls 'ICl' cSH'ntial if 
farml'r, ...eedsmen and other a~'J'i('ulturdl workers arc to I~ 

prm:idl'd with information to help them select the ""arietic!; bt'Sl 
addptee! to thl'ir !ucality and individual requirements. 

InfMmalion on varietal performance is prcscilted Crom 
Ihn.'(" locatillns in the stall' (1.exington, lluwling Grl'cn, and 
Prince tun,. In comparing the performance of '·Mil'lics. data from 
Ihl' art'a which most nearly repTl'senL~ the !(Tllwtr'" conditiuns 
should bl' used. 

Rceomrncndations are rC\'lscd each }'l'ilT because uC the 
<i\'ait,bilit) of nl'\'.' varieties, improvements in productiull prOle· 
Lien••md continu..Jly ebanKing uisca.st: and inSl~ct hazards, 
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1971 CROP CONDITIONS 

A record high stale 3.\'crage yidd of ,HI bushels per 3cre for 
wheat W';15 reported for Kemucky by the Crop Reporting Sen.'ice. 
Xear,n:cord stalc 'l\'cragt~ yields were also rcpurled fur barley (59 
lIushds per acre) and for oats (46 hushd, per acre). These d.lta 
reflcct a favorable growin~ season during 1970-71, Increased 
4tcrea~c uf ~\rthur wheat contributed to the record wheat yield. 
lh(: unly djst'<ls~' which affected these crops in 1971 WllS baric}' 
yeliow dwarf \iru!l.. Thc nll)st seri(lu~ly afftTICd wer(: barley .Ind 
uah~ hl.)wt'\"cr. SUnlt' wheat fields \\-'cre affetted by this disease, 
U..Irlcy yelluw "",arf is J viru!. disca..e transmitted by aphids, Since 
resistant varielic, arc not avaibhlt·, cumrui of this disease is 
difficull. Infection I1ften occur~ in the fall but is not noticed until 
Ihe following sprin~. This makes inscct control nearly impossible. 
\ few repurls of localized dist'asc and unfavorable wcather 
conditinns were recc:i\ed. It is hoped that data reported in Ihis 
prowcss report will contribute tu continUt'd increase in the 
qU.lflllty and qualil) uf Kentucky prtXiUl.:rd 'Jomall b'Taill'•. 

t'ERFOR.\!Al>CE DATA 

I'ht· barley, witeal, ;lI\d oat \.tfiCIY trials were condu<:lt'l! .11 
\turra)". Prinet·ltm. Buwl.in~ Green ilnd Lcxin~um in 1971. 
Iluwe"er. tht trial,. at ,\Iurr.l)' were CtllOplcldy dcstruycd by birds, 
no no data are prl'scnlcd from this loc;alion. Results for pre"'ious 

) ~';Ir~ from "Iurra) arc available in lh~' 1970 n:ports. Commercia] 
variclie) and experimental hnes dcvduped b}' public and pri\'alc 

!encics were Kwwn in Ihcse tnb. 

Since rClIulu vary from year to year, tv.·o·, three·, fuur·, 
. tlld fjve-year OI\cnlgt·s art' presented from .....hich to obtaill a more 
accurate pjcture of ,'arictal pertonnancc when compiltt'd wjth 
IIlnual data. 
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EXPERI~F.:'IriT."L ~ETHODS 

A randumiJ;cd complclc block with four replic<lliuns was 
used in <III trials. Each experimental plot consisted of four ruW:" 1 
foot apill'l und 10 feel long. The plots were planted with ;1 

specially built four.row seeder••lnd tJ1C data were t;tken [rum tht 
two ccnter ruws uf each plot. 

All experimental 3.rcas wcre f.dlowed the previous year IIld 
a legume crop was plowed under prior to the faU !.Ceding. 

DATA COLU.cn:O 

II IS impurtant tn consider dlclrat:lcrislics other than wain 
yield when sdecung a "arit·IY. 

Grain yield was taken by cuttinp; the two ccmcr row~ of 
each plut .ll1d threshinJll ule grain through a stalion.lry plot 
thresher. rhe weights uf eat:h plOl were recordt'd in J.,"',lms and 
cun\'t:rtt'd to hushels per acre. 

h~t weight, or lht weight uf it hushel of grain. is a 
mca~un' <.If the quality of );tr.tin. The higher the tcst weight. the 
higher the qU..Ility and market "alue, unless Ihe wain has been 
down-gr'lclerl bt'Glu!;c of .muther qUJ.lilY factoT. 

Lodging W3,'; recorded a, Iht percentage of the total pl:mh 
that were I>'in~ lin the f.,'Tound IJr le<lning at a +5-degrcc angle from 
the vcrtical wht'n the grain Wo.I!I mature. The term "maturity" as 
used in this rqlOrt refers to the d'lle the ,,'Tain was ready w be 
curn b ine-h arves ted. 

Plant height was rt'portt'd as thc.' numbrr of inches from 
the ground til Ihe lip or the upright gra.in head. 

Suniv;ll ......IS recorded ,IS th~' percentage of plants which 
wert' ntimatcd It> have !iuf\'ived Ult' winter. 'l11is is a measurt: 01 
winterh;Jldint'ss and is an important fdctor to ('omicler when 
~decllllg a \'lnt'I>' • 

Ihtt· headed wa~ reported as lhe number of days ,Iftl'r 
\farch 31 \\hcn 50 j>l'fcent uf Ihe head.. had emerged from the 
Jllant-~ in l'OIch pitH. This is J. mC"asure 01 maturity o.Ind i) impurtant 
when sdectinJot a variety for USl' in;1 duuhle croppill~ !»'stt·m . 
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RESULTS AND DISCUSSION 

The pcrlormancc of the 1971 trials and of the prc\'iou:; 
five years arc prc!tt'nted b) crop and 1(lcJtiun in a tabular form. 
SinCl' the ~cnelic C'xpression or :1 .. ariel)" is greally influencrd b) 
the environment, it is hest to hJ.\lC' l<oc\cral years' data rro m \\"hl(n 
to draw coudusiom. If a ..·ariet)' has onl~' bet'n tcstl"c1 fur two 
yeaTS, il l<ohuuld nul be cumpared .\).\ainsl a four- or !'i\ c·year 
average uf anuther ...·..riet)'. 5illeC il ... possible that one of Wt· other 
ycars was extrcmdy good or poor and not comparable. 

Yicld~ n;poned in Ihe~e triah ..hould not be considered the 
maximum P(}(t·lllial for the \'ariclicl>. lIigh fertility was nut uwd ~u 
that differt·ntii.ll lud),ling data could he recorded. The yield of a 
variety is relative and lohould be comp;uccl with the yields of the 
olher varieties in tbe ..ilme experiment ilnd at the .qmC' location, 
SmaJl dirrerences in yield of only ,I lew bushd.. per al.TC bt·twcl'n 
two \,trictie$ from an individual It'sl ..huuld not be inlcrpn·tcd \(l 

indicate Ihe ..uperinrity of one variely O'cr anothl"T. 1100.... ner. if 
one varil'ty run<;islently out·yiclth anuther uver a period nl Sl'\Cral 
years, the chances .. rl' thJt Ihe clifh:rc'nce~ i.Il"~ real and should be 
cOl\sidcn:d imp'Irt<lllt. 

iAld).,oing data Me quite difficult 10 interpret .•\ hiJ.!.h
yieldin~ variety ..huuld not IIt"("cssariiy he duwn-wadt'd bccaU5e or 
a high pero:ntagl' of l()c.I~in~ fllr ,I Kivell yea.r and at .1 giVl"tl 
lucation. I.ocal we:.alhr-r conelilium., )ul·h as hca\")· wind and rain. 
rna) cau~ a sariety to lod~l' mUI·h mun: than It normall)· du('"S. It 
shuuld ilis" be l'mphasi7t-d thai a \.lricI), reported to bt· 50 pc-reen! 
lod~cd docs nut Imply lhal unly 50 percent of lhc grain can be 
harS"Cslcd. Willl ~ood t·qull'mcnt. if may bt· expected that .•Imns! 
all of the grain could be SJVt·d. Lodging eLla f(lr a pc:riud or yean. 
..huuld rnein' mnre consideratiun lhaJI annual lodging data since 
they will gi\c a more accuratt· pinurt· uf \arieta..! perfurmanc(·. 

rhe 1971 l~rform.lnCl; <1..11 .. arc presented in 1 ahk~ I to 
IO. Comparislm, fur date of beading ror the rCTunum'lH\cd and 
certified \'Jril'lin arc prc~enled in I able I I. Thes(' (;t)mparisom <Ire 
impOrlanl fur !;ekclill~ v;Jrielies fur J dc)ublc croppin~ s.ystcm.•\ 
summary of (he ::.ma.1J ~r;lin rccommendati()n .. lor 1972 i::. 
presented inl able 12. 
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T;able I. . RCllUilll of Barley Pcrforman(c Trait II Lexington, Ky. 
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RECOMMENDATIONS FOR 1~72 

A summary of the.' small gr.Jin varinin fur 1972 is 
pfl'-St'nted in Table 12. Varieties arc labell'd ;IS rccommcndt'd 
lOd/t)r ct'rtificd. Those \-ariC:lies which arc sUI)erior in OIlC f)r mure 
chM<lclnisticli important for lh~ crop and h.IVC bt,t'n testeci hy Ihe 
KenLUcky .\gricultural Experiment Sution for 9, ur mort· yt'ars are 
rct:ommendcd for production, \'arittit's that have lwt'n recom
mended for Kentucky, recently certified in .motiwr .staU'. or 
appnl\'t:d by an appropriau! ~a(ional Varietal Rnil'w Board m.'ly 
he ct:r1ilkd for pruduction , The ct'rtified list will indutk, in 
addition to the recommended varieties, (I) \arictic~ that may haH' 
pnu.·ntial for Kentucky and (2) oldt'r varieties dlal an: still 
ilt:ccpt"ble fur pruduction in Kentucky but af(' nlll <IS gllod .IS tht, 
recommended varieties . 

Table' 12., Summary ol Small Grain RCCOlllm~ndation~ for 1972 . 

• 
. 

A description or the varietal rl'cnmmt'lul.ltions fur I !l72 
fnlluws: 

WINTF.R nARl.t~Y VARIETIES 

Recommended wiOler barleys .arc less wintl·r·hurdy Lllilll 
winu:"r wheat. bUl more so than winter O;ll\, Wintl'fhardiness, 
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sIr..w :.Ircn~th, dnd maluril)" .ltt" import...,t characteristic~ whl'n 
choo:.inM a \"o.IrieIY. Barley pcriorms be~l on go<xl, wcll-draillC"cI suil 
iUld is nol .. pnur I"nd crop. It llo an excellent fccd grain for 
livc!>tock when fed with the other grain crop~. The varietal 
pcrrorm,lIlcc data are presented in "fables 1,2, and 3, 

Hacsoy, a Kentucky rdC"ascd v .. ri ...·ty. is very carly maturing 
anu is extt:llenl lur double croppin/ol" It has good lod~ing 
resistance, i~ ~hurl uf stature, .md is hil!,h yielding. It ha!i 
mewum-Iel\~th awns which break orr re.:arlit)" during lhrcshinl-;. 
8arsoy is susc:c:ptiblc to loose smut, but its earli.ness of maturity 
has p("rmitted it 10 escape damal!,e rrom must disC"'dses. It h,IS K00d 
wintcrh;udincslo ,md performs well in must areas in the state. 

Klwb is d rec.:enll}" released ,"arkl)" rrum the Kemul.:ky 
r\j.,'Ticullur.t1 Experiment Swtirm, It is a few days carlkr in 
maturit}" than lIMrisnn, but latef than U;In>lI}"; however, it ma.ture~ 
faster after hed.ding than the uther varieties. It is il short, 
Stiff'Stf,lwcd, bCilI"dlt:ss \,t.riCty with di:-.'·;"e resislance similar to 
Bd.r~uy. Knuh i!> ('asil)" lhrc:;hcd and ha:; Komi winlcrhardincss. 

lIilrri.,Oll is an awned \"arict)' dt"\t:lopl.·d by Purdut· Un i
\"C"tsit)". II hd$ perrurmed wcU in Kentucky but ill later maturin~ 
than Barsoy. It ha.~ bt"ttcr wllltcrhardinl"l!.!> than 8a.n;oy and Knob 
and IS resistant tu m\J~t of the barley di:-e;lsc:. except louse smut. 

Jefferson ill quitt· simila.r to lIanisun. but awnh:ss. 
Oayton b ..10 oldf'r barley \"d.riety rt"iealocd by the Ohio 

Ah'TiculLUral I-.xpt·rim~"nl Station th"t h.l..~ consi·aently yielded well 
In Kenlucky. It is laler milturing and nUl a... high yicldinK a1) 

B.lTsnI'. 

son R£.O ""I~ It_R WHEAr VARIETIES 

Kt'ntut"ky's climate d.lld 'ioils are well suited rur the 
produ("w))J (lr hi!-:" quality soft n"d winter wheat.. ~o ont" \"ariety 
ho.t:-. dll the dc:;ir"hlc ci1dJ"o.I.Cterislit:s; (',I(."h hot" certain advantal-:e:.. 
Yidding ahility. ~tr;l\\" ~u"ellgth. hei~ht, e.U"lml!s~, ),'T..in (judlit)' dnd 
discas(' resi~lilnc(." .ll"e impurLaflt in choosing a \.mel)". Wheat is an 
excclknt feed grain rOf Ih"e~l()ck. Varietal pcrform.lRcc is 
presented in ' I abies "~, 5, and 6. 
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.\rLhur is a high quality VanCI} rclc<l\ed by J'urdu,' 
Unh"er~ity in 1968. It is a lIhbrl, carl)", hi~h,yielding varicty th,H is 
tht: best wheat ...ariely for double CTC)pping. Arthur has good strd.W 
strcn~th. high·tillering ability ;md exceUent winterhardiness. It is 
rt.."Slstanl to loose smut. powdery nuldew, and moderately rc:;istdllt 
to lear rusl. It is susceptible to thc must common race or Ikssi;m 
ny, race B. 

ArUlOr 71 has just been released from Purdue UniveNlty. 
II is vcry !>imilar to Arthur. but has d.dded resislan<:e to lear ru~t 
and Ikssian fly. race B. Certified seed will not be aVilllable until 
1973. Arthur 71 will be recommended ill> a replacement fur Arthur 
as sced becomes available, 

Bluc-boy is a hiWUY producti,"e, short. mcwunHu"late 
maturin~, ~tiff·strawed variet)' that v,"as released in 1967 by ~mlh 
Carolina St<lte Univcrsity. It re'l)onds well to hj~h levels uf 
fcrLilization but matures slowl"l" after heading I.han other varielles. 
It has d. ~ood soh wheat milling grain quality, but ha~ d. reldti\iciI' 
10..... llost weight With a high nour yield" I3lueboy IS susccptiblc tu 
leaf rU!'it. powdery miJdcw, and the common race:. of Hessian fly, 

Bcnhur is an early-maturing variel) wilh good re!>ist.ulce to 

most wheal di~cases. It h.u not yielded ib well a~ .\nhur in 
KcntUf,:ky but is shorter and stiffer-strawed. Bcnhur Wd.S rdt·.lSed 
by Purduc University in 1966. 

Knox 62. rei cased by" Purdue UnivcTSlty, h;ls resistance to 
race U of llessian Oy and is sli.:htly earlier maturing thall Arthur. 

Monon is the earliest maturinl>\ wheal in Kt"nlucKY, 
released by Purdue Unh"crsilY, but hil.!o not yielded as wcll ilS 

Arthur. It hdS exceptional wintcrhdrdiness and is a short, 
st.i rr-~ trawed \'ariet)". 

Redcoat i~ the best disCd.:;(." and lodgin~ rcsistd.llt variety 
rclea;'ocd by Purdue Uni\icrsilY. It slands well under high lcrtility 
conditjom, but it is lalcr maturing t lun Blueboy and does Ilot 
possess the t11lslanding high·yieldin,; .Ibility. 
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WINn~K OAT VARIETIES 

Winter oats arc [he Iea!\! winterhardy 01 the winlcl' 1.!,r,lllls. 
Early !lccding. guod fcnili;:,auon practices. and rlantin~ Oil 

well·dr.tin('d solls arc rcconunt'ndcd to minimi/,e wintt"r killinlo\. 
~tost winler oa15 arc susceptible to the cruwn TlJ!\ts so must be 
sdecled for maturity, lodging resistance. and yicldin~ ability, 
Winter oats arc excellent also for faU grazing and sila~e. Tht: 
pcrfnrn41ncc: or the \\<inter Odt varietie;; j" presented in Tables 7.8, 
and 9, 

Compact is a Kentucky devdopcd ,,,inter uat varict), thal 
combines excellent lodgillg resistance and high test weight with 
gool.l winter survival and high yield. It is shoTler than Nodine, 
equal in wintl'r survival, ,U\d two days later in heading, 

Walken i<; a lJohort-stalurcd. Sliff-strawed. laler maturing 
variet)' that has e\.cellent winterhardinelJo~, It was released in 
Kentucky to provide a wint~r oat with potential for hiJo),h for<lf;:e 
and grain yields. 

Norline is an oldn Indiana oat variety that ha-<; yidded well 
in Kentucky. It has slightly more dilJoe;.lse resistance than the: other 
uat varieties. 

Coker 66-22 is " newly recommended oat \lanety ck-vel
oped by Coker's Pedi).,'Teed Seed Company in S()uth Carolina. It is 
a very early maturing (Jat with excellent strJ.\\' strength and grain 
yield. The grain is Qr high test weight and quality. It has not 
sUf'-ived <t!> well at Lexington as the uthcr \larieties. 

Duboi!t is an older Purdue University developed variety but 
Ila!t had a good performance record in Kentucky. Lodging 
resistance is nOt as good a.o; C\Jmpact and Walken. ~ t alUf(!,lJo d few 
c1.IYs earlil'r than Compact . 

SPRING OATS to'OR KENTUCKY 

The University of Kentucky will nol make any recom
mendations for sprinJ.; oat varil'ucs. The spring oat varieties tested 
in Kentucky (Table 10) are nOl superior or equal to any Ollhc 
recommended winter oat varieties. Also, there are nu spring oat 
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certified seed gr()WC~ in Kentucky_ However. since .Ipproximately 
(lIlc-third of we oal acrcagt: in Kentucky is of the sprmg type, lest 
data on spring oat varieties released In neighboring lolalCS arc 

pn::s~nt['d in Table I O. Sprin~ oat varieties were In:t('d at 
l.exin!.,rton in 19G8 dlld 197J and at Princeton in 1969 and 1970, 

The varil'tk~ listed in Table 10 were released b)' the 
f~)lIowi ng statl..'S! Andrew· Minnl'sota; Brave and Jaycec . Illinois; 
Clintford and Diana - Indiana; .Hld Grundy· IUNI. Probably the 
most cummon varit'ty" gruwn by name in Kentucky is Brave. 
lIow\:ver, any uf these varietie:i are acceptable:. An important point 
to remember is that \\'inler oat varieties 'Ire Iwt acceptable for 
spring planting. 

CERTIFIED SEED 

Planting certified seed is une of the first ~tcps in insuring a 
gClOd small brrain crop. The cxtra cost of certified seed is quite 
economical in vicw uf lhe high 'luaJity of seed ubtained. Certified 
Sl'l'd is lJol'ed which ha. .. been &'Town in such a w<ly as to in~urc the 
genelic identity and purity of a variety. Certified seed also helps [0 

m;linw.in frcedum from wl.'cd and other crop sced and. in ~omc 
ca.,es, £reedom from di!>ca..e. The .-\gricultural Experiment Stntion 
recnmmends that Kentucky-certified ~eed be uSl~d whenever 
possible for gruv.;ng commercial crops of smaJl ~r.uns, 
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