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In. 1945 va.t'3ing off ... type karnel0 of o.-;ti.1s wet',';\ fou.n.:t 1'!:'ll hrge, mm'bers l:n 

: ].xitok t1. 1.L13424 grown for eertif'icat.i~n in M:e):.ol!'~.. $0-me ~f these oat 
12 

iormt.. ':.Jere elcissi.fied. as wild 4:k:i.ts • .Aveaa !:i;!tu&,.~ wld.ch isl\ consideretl a 

Ll c. I. refers to acee~s1,on. :n:i.l.J!lber of the D!vieirm ~f Oe-r$t:tl Crops 
,~wl !ztnease&. u. s. Dept .. of f,.grieu.lture. 

/,;?.. ~r.i.t forms in \i'.intok we~ elas~ified b'J w:f'o:rtl ,Tones., !a'borato:,-
1S;:r;~t<i :utende,nt. st~,te ~t. or .tgrlcul tu.rs. Oklahom;:1. City, Okl~homr: .. , and 
e,:-TI'.fl.t.f:,~1:l by 1:t .. n. :wright, Chief .. L1ibora.tc.r,y- Service, Qttm1a, Can.~. 1.1.s 
boiJJ.G 1.:;il,i., £'clea t'!ilt1, or hetsre.zjrtou.s false wtltl 'types. 

l 



O Ltt· 

1 1936, to (19).D at ted. tba.1. i'e.tuoid r f 1 e vild ca.ta bad eea 

ob erved 1n varieties of oulti ted oat g !or an_v 7tlar both 1.n 

and. for 1gn countries. a result of sneral year 0£ st dy Ooff 

lor (4) found that fatu ids w .re pr ent in 

rth r1 

and 

ts fro 

28 xper-1m t station in 1? sta.t.e ot the United state .. however. the e \leN 

not :f'icientl7 numer us to be n economic wee p-r 'blem in 3.!1f loca.lit7 1 

there being le s than one percent in a popula.tio ex ined. 

everal writers (15. 16, 17, 18, 19) observed fatuoid types in 

vatteti s of co on oats nd. also in cultiv ~ed r o t • 

ber (8) found f tuoids ln thre ver:, different varie\ie o! cultivated 

ts; ely Victory, Garton 784 d Aurora. and. e the following te-

enti aberrant fo s e attri t d ore logic 11 to mt tions 

t t tural crossing of cultiv ted Tarie~y and (a\ua.tt. Other 

{l., 2, 9. 14, 16) conf'i Garb r ' s vi t t .f'a.tuoids re the result 

'! tion rather than cros a of common wild • fa}p) with cultivated 

va1'1 tis of o t . 

Pepin and t (18) nd other (4. 7, 15, 17, 18, 19) conclude th.at 

fatuoids d1.f'fer fr the cult1v ted var1etiee in which they occur having 

long tvieted genic.ul te - vn a large ring-shaped sal an1eulat1cn 

{ ~ called a uc er 11th gear), 1th short titf ir aurro ndi S.t.. 

f f c-und. th c t.er 1n oth the er and o na o-f all Ute-

1 ts. 'rhe e riters alao ta.te that except f'or thes.e f tu 1d. characters , 

the fa.tuoids res ible th oats in which they riee 1n e l r, nape, 1ength 

J:J 1'1guree ln parenthesis ref to "Lite tu.re 01t d 6 , p .. 32. 



(lE) 

19). 

(1) reports 
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fatuoids is more likely than natura l crossing in the common cultivated 

Ful ghum. They sta te.:i tha t a t t he Arlington ]bcperiment Farm in Virginia in 

1932 more than 46.£3% of t he progeny of open-pollinated f a tuoids appa rently 

\ ere crosses. Therefore, it may be sta ted t hat the common or IIA type" 

fatuoid i n Fulghum shovs a varying tendency t o be er ss-pollinated unless 

foreign pollen i s excluded. Coffman and Taylor further reported t hat homozy

gous cultivated Fulghum crossed l e ss t han 1% on an average fr 5 years, 

whereas, Fulghum fatuoids crossed 11.6%, f or t he sam e period of time. 

According to Coffman and Wiebe (5) natura l crossing occurred in 46 of 

49 pl ant s of Richland grown at va rying distances from a black-kerneled variety 

at Aberdeen , Idaho in 1927. These 46 p l ants produced 18,110 progeny plants 

and t he number of bl a ck aberrants wa s 232 or 1. 28% of the whole. They furt her 

found t hat more crossed fl orets occurred in pl ants grown 1 foot fr m the 

nearest dark-kerneled plant than i n those grown at a grea ter distance. 

Garber and Quisenberry (10) stated t hi1t t he extent of natura l crossing 

between varieties of~ sativa. at Morgantown, West Virginia was rela tively 

low. Among a tota l of 7,742 plants examined during three years only one 

natural cross was found. They further sta ted t hat based on a tota l of 1,708 

plant s, 0.41% crossing was found between Fulghum (female) and Vietor (male). 

Huskins (16) reported that many off-type kernels found in cultivat ed 

oa t va rieties a re definitely muta nts, while others are the product of natural 

crosses . He a lso reported t hat the t ypes commonly described a s f a lse wi ld 

oats or fatuoids a re mutants. Huskins further sta ted t hat the thesis that 

f atuo i ds arise through Il.."l. tura l crossing between!• sativa and !J:.. f a tua is not 

maintained by any of the dat a written in its support when these data a re 

criticall y examined. 

According to Huskins (15) chromosome s bearing f actors for the fatuoid 

4 



appe to be regul rly r sent in ord1 • 

certain th r elo ly relat sp ie • rr&d t t 

til rtain ehromoe-o irr egularities occur the tioi,. of thes f atuoicl 

f cton are ma ked 'b1 the action of other t ctor which produce the no 

typ • The eeurr nee off tuoid \he nitormity of their char cter1stic 

r: atu.res b eonsidere4 a int 1>f evidene favoring this conclusion. 

is found in the obee tion t t a.r1et1 of ~ h1ch ar 

11' practical~ wnJ.ess , will under cer in gr,owing eondition produe 

with e17 la.r , twi ted, 1.eu.1 te :wrus on th pr1.zn&ry gr ins. 

ins may e a al1 .t~ he • bet roqgou. ... f tuoid- like e. 

ar little or no res blanc to ta.tz and this 

t £0 at alw indi tingu.18ha l fro th c tivated nt1ya. 
eord1 to Garber (8), sk1na (16) , Stanton (19). fhe .e writers 

fu.rthe state that ~nly the ri rnel have be t\ds e geniculate 

a ne with b se V81')' similar to those of 

Pepin d right (18) report that homo%}' us t e w1l c ts are ot a 

bJec 10 ble a heteroz;ygo s false wil tJ.4 beeauee they shatter 

am 11 proportio of the gr in e.er reach the se d-b1n. 

eter ey £al&e, wild oats. do not tend to do th1 d the;, egrega.t-e rather 

definite~ on th basis of a l :2:1 ratio with ormnl, h t roeygous false wild 

h oqgou f ab wild f o • 

In a r ort in 1946 Hus (16) t ted th.at a oat invari bl¥ the 

l uoid are segregates tro heteroz gous fatuoids. th e tter forms rea.117 

th o s whose origin from normal oult1• ted cat baa to be e%1)1ainad. 

L4 'rh heteroqgo,a £alee wild ts of Pepin and right a: parentl:7 
i l: t 2 cla s h teroqgou.a t tuoid hetero gous cu.lt1 t• or 
Stsnto C ff , a.nd 1 be (20). 



6 

Gou den (11) c nclude t h"l. t the progeny of therw se no 1 plants 

heter .ye, u for the false 1ild. factor us lly consi ts f a 1:2:1 ratio of 

1 e 'ld, i ter edin.te and cultiva ted individual • \ 1en dw. rfs occur in 

fa.miliP. fro su, h pl ants. hot1ever, th~ cul tivate cl1--s _ r~ ct· ea.lly 

l' ,iMted a. cl tr P re ainder consists of false wild. d"rt.rfs and i nterme ia.te 

n ma.ls in a 1:1 ratio . 

~1 r p relimina.ry stu es on t.be chromosome behavior of the f a t uoid dw rf 

ta t Derick and Love (6) rep rt that it np:p a.red ert in th'l.t th· c fom is 

more ·rre r t han th , ) rent dwarf . 

•:u-lan ( J ) made thP st"\te nt th;;tt wi l O!"ts , d th bility t o grow-

accord.a.nee to the crop i n · icb it was found; th t is , if the er p were 

i1 t , e -1inter rosette st1.ge, Ii d oats t- ould b t w r sette s t g,g also. 

rlan a l so stat that if the er p were hea.di , the ild on.ts \JOuld be 

le d.inr- na .r t he sane cb;y 2.11 ta.ges of wild o:::i.ts co-nld be f ound. 

i•\ATllRIALS AND METHODS 

Tl.lis experi , ent was conducted dtrring the p riod f 19'~.5- 948 i l u..,ive, 

i, the A ~r omy greenhouse and in th~ field n t h farm o t he 

C. al oma Agr · cul tura.l '5.1:x:perirnent Stry. tion. 

Vary·n,., oat forms found in tb.:i va:ri t~.,. ·lintcik in 19'+.'5 ere cl~ssifie 

as i l cl (_a. fn.tu.t3.), false wil d. and heterozygous f~lse wil d oats . These 

clasa · iM.tions v .re . 9.e by Jone f.:S and onfi d by 11r· hJ.5, ,ho a l so 

ie<l sow~ fal e · 1a nd hett,rozy ons f:1.lsA i l d o. t s rom Canad· a.n stock 

as a st· nd rd. ThesP var inf" fo were plo. te . by C. • Crosj..6 and Jone 

1:5 See footnote 2 , p. 1 . 

L6 ormerly Asaociate grono,,ii t, 0 l "!.hom· • & College. 



n in.dlvldu.al p ts i1 tl ~ greenhonze nd this materin w s sn"bmitted to the 

!r ter for f rther st ey. Pl ants roro seeds f t h va · us cb.sses were 

ssi~ned selection numbers as fol o s : 

,' l d o ts (fr m ',Tinto. sar l es ) 

F~ se wild (fro Ca dian stock) 

Heterozygous f!:t.lse w ld (from Ca.nadia.n stoc) 

False \ri d (from i'lintok ) 

Heter zyg us false wil (from 'W ntok) - - - -

1 

- 21 

- 3J 

- - 42 

- 47 

to 20 

to 32 

to 41 

t o 46 

t o 51 

,er In addition. several fntuoid or false ~, ild kernel 

:1nto1 oat s by Cross in the summe r of 1945. 'l'hese lt rnel 

sel cted fro 

ere sp ce- l anted 

7 

i n the fie d in row 400J on th . A ronomy f r-i.rm in tho f t1 1 of 191~5 . From this 

row 28 p l ants were ht rveste in t he spr· ng of 1946. Phenot~:Jic ela ssific~tions 

Jere .:i.de of t he seed from the 28 pl ants . The 0 e :o to 1ere as igned selec-

t ion numbers L~OOJ-1 to 4003- 28 i el 1sive. The seeclu t h'1.t "Or dnced these 

:pln:nts were originally classifi d as fatuoicls by Cr ss .. Thi 

stud,y also was submitted t o t hlcl vr· ter. 

ort · cin of the 

O ..,erv~tions ver, 1·1· de f or thP.se off-typ char t ers i other vari ties 

gr vi ; on the gr n my f ax and so w re found i n a.not a , ~li nter Turf , 

rk.a.ns'"' · 160 , Winter Fulghum C. I . 2500, a..n• Co tunbia .. 

I' tings were ~de fr 1n t hese 1946 harvested eeds in b th t he green-

ho1.1se rid i n t he field 1~ t l f ,"l.11 of 19 6 and ;i~i11 i n thP fie d i n the 

r1ng f 947. Seed from severaJ f t hese i, :u1ts 1-1era iarve s t ed · ndiYid-

J Jy A.no. others ere b11.lke he a.use t hey er~ t h<"U ·1t t o be f t h same 

t yp . 

ln t h~ f~ll of 1947 :elnt i ,r,;s " re rnrtde from see arve ted fro:n the 

1 46 - d t h~ 1917 crops a. ong '1ith some CPJ1.'.'.l.d1.an stoe 03.ts f'llrnished by 

ome conmon 1ild (,a. fa.tu.a ) from t o sources (1re :, ex · c and 
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L7 ~~ll!llm.) • d normal variety eh e & so that plant ,seed eompari sons 

could 1·n 11 se tbe seeds were ee-p ted o that 1ndivi l 

p and ed from individual pl.ants could b& harvested and el ssified 

tok r e samples ent to the Okla.ho Crop Improve ent Ae$OC:1n.-

t1on fic-e tor eed inspection for eeriifieat1on were xamined for f$tuoids 

I' r e h of the 4 ye.a.rs 194.5-1948 1nelu.eive. 

REStILTS ml DISCUSSIO 

sult pre ented 1n thi paper represent a threG-year study of' aed 

plant characters of v r1ou.s oat forms found in othe c er-

c-ial ,,r: ieti e of o ts gro n in Oklaho 

The original cl asificaU.on o£ f'orm.1 0£ te fro ri tok and Oanad.1 

in 19Lf.6-l94? ie given 1n fa le l . ~hi 

cl d.tication de by Jo • and confirmed by right . i'he 1946 classi-

ticatio de b7 the wit er. o th 20 c eds ortgi lly elae 1£1ed 

16 plants r obt ined. All of these pl t were c asified 

s fat 1ds in 1946 exe t plant 7 (ffe Table 1). llO t tuoid or 

1 ild- l1ke" character w re a-pp reut . t he seed from- this p t were ela.asi-

swill be discussed. in a lat r paragraph the 

pro. ey fro plant 7 segregated so it was reelae ifie as rmal to heter-

0 us, ince n 1 to beteroZ7gou types c t e di st iJlg\li h 

J:l e collected Dr. 
ome. A. • College. near ton. 

SehlelnlbM'. nomi st , 
:dco in. t. 1946. Oregon 

ed 1lt to the ono Dept ... Oklahoma . & C tor identification 
!n J " 1947, by B. .. Fre · , in, Oregon. 



1,. ........ Cl:sts::;if:ic,,},tie;n uf :fo.r1t1S of OD.t;,; froPi 11:i:nt()k 
f;rozm. j,n the grfwmJ1.,;r1:rne in 191~6. 

'.(JD,1 

Cl;;tssif'jc.;cr,,.t:lei:n 

'\''5.ld 
(f.:t'om C,.~.:n,:1.~:ii?,, stock:) 

Jif:}tei~o~;r()n1s 
(f rm, ,.:5ittok) 

to U. 

ff. 

to n .. 

to n. 

H. 
H. not ;:int;;)k type 

1. 
7 

;;,,r.~leet:l.tm 
numl)e:rs 

19 

?:1. 2lt. 25. 26, 28, JOp 
31~$ 32 

33 
jh-~3G, L1,l 

fc~ 
j•J-

) .. 



S.gn.ree 1 and 2 lllu ,rate hov d1f!1eult 1t la to di ti 1sh ht ro

q eult1'f'ated. from =rmal. 1 tok oa\a. The heter~qgou eult1Ta.te 

1 

( 1g. 1. A) ••crept d 1n m\S.o of app"xi teq ) l to heleroey ·s t 

1 fatuoid. 111' growing \hi• 1.1atenal another ge ration the genotypie ratio 

of 1 »rmal i 2 heteroqgoua t l tatuold was o'btained. (Fig.. 2) b 

co n wild oa\, J.. t.All11.• and ll is homoqgous fatuotd f m ntck. O 

(11 1) and 1 (a) ud. ('b) (P'lg. 2) segregated the next ~tion 1n a ratio 

of 3 tl similar to (l'ig. 1). J> (Fig. 1) a.nd G ( .) a ( ) {11g. 2) bn4 

t t normal tn>•• 

ept tor pl.ant 4S plaata ortgtnating tro teed ela tried s tatuo1d 

or fa.l wilt (fr in\ok) produced !atuotd VP aeed.. Plant 48. 49. and 

51, 'fr-om aeed ela.es1tied a.a heteroqgcn,.1 (tr,om W1ntok}, produced seed that 

not ntok '7Pe, but a el ·•df !ed a• h te:rozy • The tollow1Dg 

gener :tion bred tne to type and • claH1fied a normal to h t roeygoua oa.t•. 

!he el.aasi!1cation o1 the 1947 !1 ld-grown p?!'o~ fr ed produced 

l t e g,u-nhoue in 1946 and the ren phenotn, s r,e shown in Ta.bl 2. 

fhe proge~ elaa81f1c tto pl t• are ,g1Ten as ! tuo1d and normal tc 

heteroqgma. !he original aeed that produced plant 11 a el.8.aeU'ied 

f tu.ol is,. 1946; however. fro he 19 plants gr wn 1n th following genera.

ti 4 plant• produ.Ced fatuold-like aeed and 15 produced nonaal to heterozr-

goua e ,seed. 

'l!he 1947 parent phenotypee,. the ph.enotypic cla•s1t1c tion 1n 1948 and 

t h . deacrlptiou of plants are shown 1a '!able J . snenl 1'0 a or nonal. 

1nto checks were planted in 1947. 1rom total of 29.5 plante, 8 produced 

fat t.tl-l1b seed and 287 produc cl normal to heteroqgoua •eed. seeds from 

plant ? clua1f1ecl a DOl'Ml to b~ei-oqgoua (!able 1) 'ff1"e gl'Otfn in 1948. 

1ve plantt were grown fro a. random M18P1e of seed from plant 7. Oae 



A 

/I 

B C D 

Figure 1.--A-Heterozygous Wintok. B-Homozygous fatuoid from Wintok. 
D-Homozygous or normal Wintok. C- Heterozygous Wint ok. 

A and C segregated very close to a 1:2:1 ratio. 
Band D bred true to type. 

11 



B 

f(a) __ _, 

I 

Figure 2.--E-Common wild(~ fatua) from New Mexico. B-Homozygous 
fatuoid from Wintok •. F (a and b)-Heterozygous Wintok. 
G (a and b)-Homozygous Wintok. 



-Cl-2.ss.if:ic:a,,tion of the 1914:7 field-gx"O\.'!l O"\'l'.•n,·na,···,,", 

11 

21. ;?.4, 
:3?, :33 

in tbe €!,Teenho-ae e bt 19t1f,,. 

.... 

te .,. •• 

S:ot':11 :;ro. 
pl,cn1ts 

0 

19, 

0 

2 

~. 
,} 

ll 

0 

7 

l 

tJ 

l 

• • 
: 
t 

?:h&MtyJ):iC 
clt:i.ssifi'("_,ctio11 oi 

:Q-

n 

C r;t1 
h 

"-{l 1; 
r~ ,-~~ 

,j.1 

iG 2 

""~ 0 .-;,i.' 

1 10 

0 rJ..l 
2 s 
1 0 

~": .)_l 
.... l fJ 

J.p ll . .;,. 0 

~~------, ... R._.,..,, . .,.:1,~ .. ------..-,• .. 1~.,.f/l&M1:"""'"'""""""'"""'"'"""'"~~~:,,r:,,r~,111«;...~,,..--~ ... u-·--·""' ,-,7lljl,il,U_"' ___ ,..,. _, .. ,, 

J,J. 

,l'?, {'l-l~1,ssif:i1:i(l D-r hete:rozy~ue in 19lt?; 
OCC\U"l'etl in 191+'? OX' 1914,f;. 



~blE, :3 .... ..0:iassifteation of tome ot· oa.ta grOWll #.n 1948 fnm wtntok Q4 
Gapdlan stocks grown b the g&enbatlis-e in 1946 .ad h lhe field 
:tn 1947. 

,~rn; · · ·rr , 1 · 1 

'7 

7.(1)/). 

7-(2) 

:34~!,~ 
34-Zioi' 

3.S-(1) 

3?-(1) 

.L 

. '.I LS JI?'?. _· i. ? 1 

.fl. g 

1. 

15 
0 

0 

0 

0 

0 

0 

1~1. -:;~.td4.#&L' . { t ti t- J . ; ·. · :t . .4CC 

4 

45 

.~ 

2(). 

' 
1' 

11 

11 

24 

Da!'k peen 1:.-vea; 
pr,.nitate ~ 
(tttntok type) 

Wtntok type-. 

Wa\ottti,o. 

fiatot type. 

tarp 11gb:t geea 
lea.veat bred tJ"\W,. 

a-,t, ftatok 1wf,e;: 
bred l'Ne. 

ld.rg• light green. 
leaves: la.,r~ $tema; 
\n-d t.r.m, ... 

large l!gb\ green 
leaveat 1~ stemst 
'h~d true. 

~ge ll&h\ green 
l~V&ill ·~ a\MS.; 
lnted 1.nie. 

~ga U.ght gre•n 
l~Tas; la:rge $\emf!:t 
bref. true.. ·· · 

~ge 1,.pt, ~en 
1-v~J large at-.; 
'bred t.rue. 

~ge light greesn 
leavatat large •lem; 
b:lf~d f4•·ue. 



44t.W£;; 12 1::2;:c z ; r a z 

l t 
V1J,:rttet)~ er • ?e:re.nt I 

:$'1jl., i'Jtl. ' phenot;r.pe : 

37-(2) 

H. 

45 :i. tc :R. 

45-l rt. 

45-2 '?.t -· 
4.S-(3) n. 
l;,,$-(4) ·r• .d. 

/J,8-l a."ld rr. 
l}B.2 

49 n. 

49-1 a..'l'til li. 
49-2 

Sl•l :a. 

·.·:;;: ' ,.::::::::c _$ I tffl § f ~r£2i[ £ I( ·:et l 
'; =,. 

"· • 
itttt"tl 1.:ro. • • 
plants .. • 

27 

22 

25 

1? 

72 

48 

2(; 

12 

" 

?henot1yle 1 
waaiti~&sm 1 
~ I 

., ..... to J!. t .. .. .llt • 

0 

0 

0 22 

1 18 

17 0 

1.$ 51 

11 YI 

0 26 

0 12 

6 :3) 

e 13 

~!ant 
doscription 

LJ.1'ge li~it gftWU 
l~~ve'S;. l~rge stems;. 
"bretl tne.. 

:to.rge light gre:en 
la~ves; lnrge steme.; 
breJ. t~. 

laTge lig,bt green 
leavea; l~rg~ stemm.; 
bred true. 

Not t/lntok type; 
bretl tne. 

7rot \J1ntok tyyie; 
'bl"ed true. 

i:ot V:intok t-<.;pe; 
bred true. 

(1p en. base.1 :sear; 
we&\k ew; bred tme: 
J:lflt 'i'Jin:t.ok tne. 

J.J. 7•(1) - e-eed selected for nonnal or hetero~05)'Ju.s from bulked seed 
er tue or more plan.ta ~im in l9lr?. 
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t,o; '.l_1eterocyg-o'lt~ segreg:iticn oocaned in the p:roge~. In ~ther c~1:1EH;, aowever. 

nfi m;gre,~t.ion was obt:.id.ned. ie-eid fro~ the bulk, 45-,(4), aelected ~ normal 

sh~tr.i,, ir~ !J:e;ble 4, l"he ori.g;iml el':l.SSifiei1-1.ti~n by ~Tones and. t'f?ii§tht ~ind th~ 

cl:1.r.-isiii~:'l:ition of tl:e 19lw-: han-est-&i seeds by iiifle J\l.'bi:n~, ?.- Mn.s1i/-'3 and the 

JJJ li.S-soei~t.e :Bot;\nist. !>lvioion of Forif!"'ge Cro'J)s ~ll.d. nisti3See, J.aeltmlle. 
f,\~~rl,isnd .• 



Te,ble l~.--Cl.:--,,smin.c$.M 1.m of oiit f i1rms groun in thH gl."()eri..h.o'WH:) in. 194-6 a,nd 
of the p1•oge:r1~.r gr01;m it;. the field iu 19Lt7 m1tl 1914-8. 

Fild. fiats 
(:!rt'im Fintok 

sartiples) 

l 

4 

5 

6 

7 

8 

9 

10 

ll 

12 

13 

1t1, 

16 

17 

19 

F.atu.oid 

E'atuoid 

P1;.;t1.1,oid 

11~1;),.ttwiu 

H. to H. 

Fatuoid 

Fa,;m1uifJ_ 

F~tu.oiil 

E'atuoirl 

J?e..tul;'Jid 

lr~tuoid 

'.r.ritut1id 

Ji'atnoid. 

jfa i,U.{') itl 

B'rituoitl 

F-';..tuoicl 

Fv.tu.oid 

F,1,tuoii:l 

P:robably 
f;J;tuoicl 

t" .'1"1 l!.1.-JJ. 

lr,C?,t'tlOi<:l 

Ft1tuoirl 

F;i'ttuo:h1 

l?~itu.oid. 

Too ir,1.mr:.t-
t11.t>e to 
determine 

Too imma-
tu.l'a to 
d~ter:'.:;ine 

lrt,:tuoi1l 

:foo imrna-
tlll'(} to 
detenuine 

:1Jg,tuo5.d. 

Feti:w:trl 

ll'~;liuo i cl 

F~t,uoid 

il"at1.,1.oid. 

fr,,t'lioii1 

- --- 1 :!i" .. :Lr ~'if. to 
n. 

WtAt11.oid. 

:ri\tuoid 

- ---
:E'at11oi.d 

Ji'a.tuoiil 

:iratu.oid 

ratt:to.id. 

- - --
Fat't.\1Jic! 

- ... - -

11 



l!s:Jter~gw.s 
(fr,c,;y:1 ~;0,n:s1M~n 
stock} 

lh.l~e ui 1(1 
(rroo Uintoli::) 

21 

it i itJ: -

-- ·~ .... 

- ..., --

ttJU,. ----

11 .. to 2~1. ... - - -
to Er .. - ... ... -
,~ --... -

fl. to .. -- .... 

ltI. to 

.Mtll Tl_., 

PheootmJic ehtasificaticn 
_ ..,, _ .9/_ tZK\ Jl!l'O~fi': , 

1$14? : 1948 

1 :lr:10 
to 

6 ft 62 
:..!.. to !'i,. 

ll • to :t! .. 

m. to B. 

-~ ., llli*" .......... --------·------•X .. >t'<' .... l.! ... .,.._, ... t_:lfi ..... -\!11~,.,,._-s ....... i,;it ... ~_-f .. _H_,.,.,..,.._, .. ,_.,,,,..,,,,..,,.,s._~ 

W&tut>id 

F~ft1:1oitl 

?1~tuoitl 

Fatuc1d 

bti 
some t:ype 
rrf A. 
'byzt~ntin'
or JJ.-r .. 

2 'll\ Hi 
m .. to 

-
-
50 tl~, 
!l .. t~ 



Ikitoro~r f;ous 
{irotl ~:i11tok) 

48 

49 

51 

H. H.-F. 

lJ. Net H.-Ir,. 
Wintok t,n:ie 

H. Not 
Uintok 
type 

N. lfot 
Wintol;:: 
type 

li.-1. 

PhenotyJ)ic cle,s ei:f'i cat ion 
__ _2:( trJoe JH'O&,em,, ... 
1947 1 1948 

H. l\l'ot 
t.Jintolr t.;rpe. 

R. (:reclass
ified as :F.) 

H. (ree.1t.:l.S:s
i£ietl .~,s F. ) 

II. {reelas~
i:f'i~cl tH'l F.) 

Ll Orif;ina.1 l)last;,:l.fi.er,..,tion. by Jones and '>:i:righ:t. 

J;: 1./;h,#:l tf.t'.'i ter. 

19 
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s.tock) 

tc 

to 

sflme of this 



Ch::.ble 5 .. -Clasei:fica.tion of to:rms of o.ote trom W:1.ntolt g;J."'0t.m. 1n the ti&ld. 
in 191.:,6. 

-.1..-2 I:t±ei U = ·· s 1 . £ , tr Lt=:e:a::-1 z ::md: .: 

{Jri:;i311U 11 t 
els:ssi:tieation"" i 

I 

Olassii'icat.ion. of 
pr~geey in 1946 

UJ 

I 
t ?11:t?lt $election 
.t llililYlel'$ 
t 

4003-1. -3 tc -1:3. -15, 
-16. -19. -21, -24 to -28 

4003-2, -11i. -1? • -18, 
-22, •23 

J..1 c. B .. Cross,. f orm,irly £J,Ssoei.g,te !~onomie,t. '1.i.elrt~h~ J..i,.. & !5. College., 
2!1,:::1:G tt;,.e origina.1 cla.ssif i~tion of this lot of aeed. 



Ta.blG 6.--0lassif'ication of the 1947 field gown :i;rroge:rrJ of ov.t forms gro.wa 
in the field in 1946. 

• . • • Parent 
. Total • 11.henotypi.e class:tf ication • . • 

Sel,. ~Jo. :phenotype • i!o. ot • of the 1947 or .. • prcgeey. 
"" !l'let.y' : 1946 • plants 

.. o· ' ;I H 

!;J.JJ. 1JtJ . 
l 1 

~ • 1T. to n. •· . "'• . • 

',Jinitok (ok.) .,,~" ,s 0 75 0 4-~. 

{(},. I .. 3424) 

400:3 .... 2 ~~ t.o tt .. 13 13 0 0 i,..j:,ij, 

4003-!}., .6.,-8, F. 100 100 0 0 
-10.-11.-12,. 
-10,-16,-21, 
-24, .... 2s,-26,-28 

4t10:3-, ?P.. 17 s 12 0 

4nn:3-9 \I'-.- : l?. 6 3 s 0 

4003-17 N'. to H. :3 l 2 0 

4003-18 N • to R .. 20 ; 15 0 

4003-22 ~. to i. 8 s ' 0 

4003-14, -2'.3 21. t.o H .. 21 0 21 0 

li'inter ~ F. 14 14 (l ('} 

1.Jint~r i'1ri" N .. s 0 8 0 
(ek.) 

Arz?.n.Sr~s 16c-1. .~ .'..l:. 27 0 0 
'"' .,.I.'; t •3 

ia>'lr...'.'.U'isas 16o ..... 18 0 18 0 ""' (ck .. ){I). I. 2;02) 
Oolu.>nbit'f- ri. 51 0 :i'l 0 
{r~ I. 2820) 1'':., 

Culumb1~ r .. ' 9 e 0 

tolumb!a flroaiJ.1, ? 0 1 0 

t:l.ld (,,aw ~~,. s 0 0 5 
t:e::tioo) 

Lild (Oregon) H., "' ,;r 0 0 3 
G&na..rU,8,n Stock F:. 10 10 0 0 



ll.Ot eonfirm th~ .,-~,.,_, .. ,"w 

mc,teria.l. si\eed. from 

i:n, 19Lt,6. the lJ 

g~ted, 5 fatu.oU. to 12 no:rmritl te hetero~ygous ~),e sho1cJn in !'i:ttble 6.. ~eed, fron1 

t,hi2s ti1;;n.~;1 stH1.re~ w;;z,s l""eolr:.t.s$ified (phenot:.v·p:\e!tl.ly) ~r, hatel'ozygous. Some -of 

fr,,m seeti of j'.,ln.nt 400.3-'.34 tthic.h W!'t$ cl::>.,s~ified u,s a d·H~rf f;1-2tuJ,id 

Table ?. Jour ~f t:twse plants ?1'()t'h:tee:r1 f:itu.J,i.tt--lil?e -\Seed ~ntl l 

ireedB th11t vrere cl.g,ssif'ied us mm-J.l ti::. heterozt/!0''1$. _'.?:"ilant 4003-28-

l. w,;;.,:2, !ilsn classified ~s rs th-t~:d 1'.'lttttoid. ien. 1r,la.nts uere grown fror1 this 

e:11"1 8 prcdueed fat'lltt!d ti,1,es ~tnd 2 )?rod:need normal to heterozygous seed. 

S"pring seeding in 194?, se.ed. from l)lant 3? (Otl.nadian stock) p:ro

dlleetl :1 d:,1arf-like r,letit with fttt1.1oirl type aesd. ThiB :;tlt:mt !1:,>,1l l(??i;Ves- ,11th 

v~~t lifht .:,;reen veins about 1/S inch wide, rwl'nin,~ le:t:ts"'th-wi se of the lec\f .. 



Zable 7,.--Cla.ssification. of the progeny of ~;;,1.ntok r.J<JB. ,Other oSLt forms grc,,m 
in the greenhouse in 1948. 

I 11 f . 11 *"* I 
Parent 

8e-l. "/o., er phenotype ·tot.al 1::0 • 
...... .•. f.·,:', .• ri. e,t. y .- 1947 of nla.nts 
--~- n ~ &ii -,.-----·-, --1-IU,..,.,_ .... · . !J l J f 

4oc:3 ... :, 1. 6 

4,::;03 ... 3-(2) 

4003 ... 3-4 

4CD3•9 

4003-9-(1) 

40(IJ--lli.-(l) 

4003-17-1 

Jk{)CJ-17-(2) 

4D03-22-l 

4-003-22•(2) 

4003-2:J(l) 

40-03-20-1 

37-1h? 

Jindo 
(u .. t. 4328) 

V®.t'U.l'C'~ 
(c; .. I. 3969) 

Cil1J, b,'3.fi<S 

(1ze1w Hexieo) 

N. to fl. ,s 
; 

n. to !i. 

».-11. 

:N. to R. 

'N. to u. 

H. 

27 

10 

L Q 1 l l .:; 

Phenot,tp1o elassificati~n or 
· 1 l'l2&em };248 _ . r:r t.1 

l s -
1v ,~; 

4 1 ... 
0 4 

' '' -
0 28 

a "' .., -
8 2e -
2 s -, ..... 23 -
(J s 
5 :30 -
' 24 

0 2.$ -
8 2 .. 
0 5 -
0 2 

' ... -
0 



2!i 

i'lwse- veins were a.lmost devoid of chlcrop}wll. Some teed& were plJu!:ted. trOJn 

thit :plan,t and the .S plants grotm did not bs:.ve the lei:i..f ehi:raeter a.s explain-

ed ttbove a.nil the seed from these :plrmts w&ra ~l~ssif"ie,l ~tt normal to heter~ 

ey gou:,.~ (Te,bl & ? ) • 

~e ~er in. which the p:rogenf .s~ted f'rotfr pl:'1nts thoug)lt to be 

d}f;"'y:f f atu.oids indieatee that th~ mc.v buv-e been mim::l$SGified. o-r the :;o 

\2he f}L~n·t.s were not dwarfed aB the parent plants eee~et't to be and t:t.'S segt>e

g:1,tio.n was quite different from th&t :rceport~d. ~J ·G,oul.d.~n (U). H& reported 

ittteroediate ®ffi."!.lt in ltl ratio. 

Ol~esificatiens r,f Wintok oat seeil forms lr.,1 Musil. Vz .. T. :i:l. Stnntor/!J1 

- /10 4• . "'-1 ~ ill ':t. 1.\. <ll'U.tt"mad'" a.nr1 the writer are given in Tav e b., Some o" these oat 

~'"'?}es &-S ibown in the table. 

1t W,),s ve~· difficult to ll'k'1>lte ia. phenotTs?iC elnssificatiou fl£· the teed. 

heteroz-3gou.s fatuoids and that s,cme of them: might be. inJ;eil'.iiledir~\e in tn?et 

CaffBB.Ji. stat.ea. tl1at possibly they were heterozygous f~tuo1cla. Sb pla.nts 

J., 'Se,nior l,ertmoru1et in charge of 0.:l.t. Jnveati~1.tion.~., ZiViet~n or 
Cer.e;;;.l i'Jro:pe a:rtd Diseases. ~~lt~ille, Maryland. 

1).o Seni.or iie;roncm:\st,. C'n.t mves.tlftati-on. Division &f eereB<,l Crops 
~.nf1 1':d~·e.t1se.a, :Beltsville. Ma.ey-larul. 



Wabl~ 6.-•Pheno~S.c. ela.sd.fiet\tion cf oat :li'orms de1~1.vet1 :!~(ltlll ~;1ntok. 

• ..., . . , , If ,, I ibefl&in>fi eJ.~~s1~t£tt~tt,;9g. 17B . . , , . . 7!r: . ... l~fl prq;gem; ..... 
Sel. 110. 1 !.R.s.. i A..i .. t.t •. · · t r.A.O" i R.n.o, i Fhenot,-pie nio. of 
~!f......,!Pli.1!'11.f ? ., l" IJL •@••4•*··· .. t l s,.·: •. t'MbMIU .,,.--- I tttara1r ~C)e..~sif'~eation. 1E~t_s I 

4-0o~, Appare.ntly n .... w.1.S P~Jpaare to be ?ossiblJ a n .... r. A,pe~rs 1'1. 1 r. tS nr. to :a. 6 
rto·wever some m..-.w normal. oats r or it eeel'!'!e to 
be inter. prod't.tee 'I. 

4003 .... :; .... 1 

400::,..J.,,,(2) 

Jf. $hould breed 
true. 

'Tbeie look like 
mostly cult., f'ermst< 
some m~ be in.te:ti. 

'I, .., .... 'l ... ri V; ... s;;; 
~~,,:'l'\.*.J""""'·V «-· .. • ~ • 

[i. tV"":L..f."i ]. Tl\ rU t...i .J,.r}f... i!.. • 

4r10,-9-(2) i.•F. and cult.* 
contirm en.l.y by 
growlri,g 

400:3-14 ... ... - • 

400,-..14-(1) - • • • 

400~12•(1) ...... - -

F., 

Appears Ji., • few 
seed a~:roac'.h 
n. typ(.:I. Not 
poeiti~e. 

A'.!':Pe~~ N'. 

11. 

J~pe~s 1-i;. 

Ap11ears JII. 

l~:;,ea:rt u. 

.. ~er,ss :iJ. 

~00"::\~18 
"" 

ab.oul.d esgre~te, Apr,e.~~ ::1. 
ne,,;t generation. 
Inter. F !l and eul't. 
Iira'btlt,b~ ,ok tor: ~ .. -F. 

3", 

tt8..;r be either 
twi~ted. geni• 
oulat~ awned 
O't'll t. Q.'t' t!. .,.]1'. 
grow t<> determine. 

Evld,ntly a !i.•!1e 

\';lt 
(.If. 

Lcok\!;, like h.ea,.vy 
1.itirned ~u.lt •• yet 
$One :rrrJ.¥ be n.-J?. 

·•·. Jll!ilP -

--.. ~ 
-- ... -
1rob~,blJ n. -F. 

rJ. r .. 

Ap:9ea:rs. ll,. 1 F .. t 30 E'. 
to IT. 

~~pe~rs R. Ap~enrs M. 

r. J;;ot gl"CW 

5 

31 

4 

·-
A!fPe.ar-ri n., 3 r:. i 14 N. to a.. .l:7 

AIPlli?.'iitrs n-. A'!)peg,rs l'!. s 
,\ppears TI. l:,;ppE;?ar$ N. 22 

Ap~enrs ~. S F.az; N. ton. ;O 

J,\PT:,)e;,,:re m. 2 r. f 5 il. t& Ii •. 7 

ti 



Wable a.--oontd. 

tmo, ... 1a.1 

t4003-lJJ ... z 

, ........ ,~. :;)<'i 
.£.ftf,L.;:·!.,;l"'"w~ 

!;.003-22 ... 1 

l. should breed. t:ru.e 

l?roor4bly contains 
'both cult, and n. 
f Ol'IlU~. 

Cult . .. .. "T'e. bu.a. • ¥f1(:.• t )11 

some w~ 'be int-er., 

2.-11-. 

400.:).22 ... (2) Cult. type• bu.t 
some n1ey be !i. -F. 

ti,003 ... 2?-(l) - ... - • 

Ji\ 

Ap!HMU!'$ I, 

Ap::)e!'.:'J'~ 1:1., 

E'. 

KOssi'bl:, R.-:0". 

l"o~::.;:tbl~r inter. 
¥}:t' 11 .... :w .. 

Pos&ib~ H.-w • loss1b]¥ inter. 
or H.J. 

Al~~ears r.'. 

,~,11}'.)$!,:'.;!'S H., 

r~ b~ only heavy 
gtnim.~.l.a.1& awed 
e11lt. t grow to 
det~rmine. 
..,. ...... 

v. ?~t grown -
!~1">ea.ra I!. 2 I'. :23 11'. to B .• 25 

A:,i:>e:ars 11. t~p1,e~ra r·r. 4 

n,-F. 3 :S\ ;16 n. to a. 19 

/.i.:91')ea:rrs tr. j 11. :16 11 .. to :a:. 19 

H. ~;. 16 

b Dr. w. R. Stanton. Senio't- Agronorniet, in el:o.t>~ t:Jf OEi.t Investi~tictu;s. :9:ivbicn of Cereal Crops aru3. 
Z,irJ1:)ases,. ieltl!Wille. Ma.ry1g:,Jid" 

/,JI, Mif!S Al.bins F, r~sil, Assccio.te Jaot~1iat, !1iV"i1dcn. t,f Pora~e Crops ~- l)iseers,as, '.Seltsville, r~land. 
/'".i •t.,. '1'l'.I I, ,~...c-.,...,<>."" 

I.,;) ~.\,.;t.. • . .:~ ·• t:.<i'it! \:;tUJ.. l 1.!~;.t,.t,:..t 

7Jolt~tllle, :.~rlri,rul. 
Ssllibr Agonomist, Oat In;1,ret1t:i6Pti,ons, !)1.viston or Oer(!!al Crops and, Diseases, 

l,4 5:h~ w:rite:r. 

J,:; :e; • ...1v .... heterocygou.s-l~tuoid.; 1{. - no~lt cult., .... t.'.tnltiv;.;1.ted; inte1", - t-nt~rt1,e<ti~te; M. .... h~tero
~t€J~e; Zl\ - homoq~ous-ft:\tuoid.. 

~ 



In 1947 seed from :plrm.t 4(3-0:3-0-1 wr,,.s Cl1.;ts:sif::L.ed ~a homozygGus fatuoit\ 

by mob ind:S:vidu.":t.l. Five 1,lante were grow. fror1 this lot of ~1't'id in 1948 

and br{!'d tru.e t-0 fatuoid cho.raeters. Jm-othe:r lot o:f seed ,aesi~ted e.s 4003-, 

3-(2) (!u..ble '7), '!rthiell was seed from. two or more ))lants bulked bee&'ll.s~ tht\W 

sµpe~"tre,'1 Ml"ltlal,. a.weared .tts mostly eult:iva.ted :forms to ,?!H;.!inton 'lmt b& nfu'ited 

thi.it $i'.'.1I'.ll?. might. be inte:rmedie.te.. M,1sil s~i<1. tlie1 a;9;i?&f1Nd noact.1. but that 

a few ~sett r1,1r£):ro.q.,ched heteroqg..)11S: \Y}'.les. and tna.t ~he cc;'QJ.{l nrJt be positive. 

On t~e othar hand,. Coffman eonclutle,l that they migl:1t be either t1ll'5.sted geni

cu.late-nwneu cultivated. or '.heteroeygoua fatuoids: ;~d tl1iit it uo,ll.d. 'be neees

sa1·y to g1tolt them to .det.$rm1ne t.heir ,proper classifica.tiou.. In 1948. 3? 

-plants s::r&l."'fl gt":own from ti1is lot of seed s.nd elastd,fied a.s 7 i'at11oidz Nld ,O 

noffl;\l t.e:i h!:1teroeygous. 

f:, oor<1JJ~1rlson t>f the classi:tications g;tven in Table 8 sho1.tld he~~ other, 

to undertt,:;nd thnt it is ven;r d1!±'1eult te:- d:tstin.,,,~ai:l. so,;;a3:, of these ~.t 

fo:rm@ ±"tJ'.i11a in 'i.iintok" when gro·.m untler Okl,t?,homsi eonditions.. ;l.111e off'•tY':Pe 

forms sl101:1ing U)? in tnl1t1vated or;.ts in the S,tate avid.ant~· ~ not A• at,at;im, 

but thE";,/ ,)1'@ aore than likely mutants from the variety in Hhieh they ,sre 

f(l'llW..'t. 

~L-i el2;.'@si:f'ieati-et1 of O!lt fti:rms .observed 1n 1Jintok seed. ,sent, to the 

Oklchot:LJ Drop tmprovemen.t Asr,;oefa:tio~ Cf f iee f t>r :f'i~l in$1,ection f'o:r eerti-

:f icf4ti,o,:ri is ~1M>11!1 in ~a;'ble 9. Of 106 sa~ple,s exB'!ained. d:°lll'ing a, :period of four 

ye~ra onl:,,r 82 ctt-tm;:ie t1eeds were observed. 1lhese sam:91*;.s ,eol'\..sisted of 

~1;rpro:2r.i::1t1t,e12,~ 1,000 s.eetts eeloete~, at randorn '!ran a. tt10 or thres Pf)U.:ttl let 

s,ent in !or ins:peetirtn. !he 1,4S ~les hnd more ta.t.u~id or Cff-t.y?)e kernels 

than. tJ:D 1$!46 re.mples and there were deersasi.ng m.1111bers in 1947 ~ 1948. 

~his d.~croose ri-dgh.t have 'been c~'.l.l1.sed either by more /rigorous el~:ing or tl'!s 

seed by thti ~~w&r :0r by elim~tie conditions experieneed i~ tba tbree latte.r 

;;vee,J;~ 



~u.ble 9.--0l~asif·ic.ation of oat :f'ome. observed in ref'eree s~:r.il~s. t,f trintck 
received. by the Okla.l:!.Om..~ Crop lmprcvement ~1~HlitOc:ia:tion fol" see-d 
,csrt:!fiea:tion inspection. 

194? 
1948 

. .I 

lq(J .. seed 
e~ned 

so.coo 
20.000 

19.000 

. -- If 
d I l J I ; ; J .4.Ji 2 

l~t-taent of 
f~tu.oid@ 

o .. !544 

0.056 

0.014 

o.oos 

r sr 

4.ti!ltl .*#-i.<.ll\,Q!' ~:,..~------------------------------



!.t\ta ,:resented in t:h.ie stuey indi«:$te that the 'Vta'Jr1ng e-t:1.t forms found 

in t:i11.to!r in 1945 were incorrectly cla.-es:ified as ,nld C%ts. !'hat somt!! &f 

Uintok, tt appears rather obvitmt; te tha writer that t,he oat foms fcu!ld 1n 

:lintnk. are not eomon -wu,.t .. A• tv:YU• ?or example, one plhUtt (1:ro. 7), 

origin.':'tl.1,y classified as wild, A- fAt.l!A, mt:1-i;;t have 'been o. lmtm."'Qeygou.s fn.tu.oid 

ti/1}e ooe('lt we·re indist:i.:nguisha.ble from norroa.l tintok ;Pb;fits. itt 'both grot?tli 

and tvint:erkt:rd1n.ees. ~ <>?.111 apparent dttt~:reneea wetl'e the ~rild-likefl 

eht:t-1'tl.etez.s observed on tb.e seed.. itll ta.tuoid.s p(n3,sessed i,n Oj.?en 'oo.Ml se~ 

with l"~:t &rcu.nd the sca.:r ~J'.'1.(,1 n.long the rachilla~ 'Where.,~s the, A• f~ used 
. . . 

Ztls~J1ts. f'rom Canadi.M stock see-d and eommtm. wild.t .A-· t:w,~i&• from fall 

seeclin:": ·ia":. the field winterkilled almost l~:;. The type n! ,f:1.'0wbh of :plan\s 



fror2. Ga.nadian stock and common t,1ild oat seed. i.rere .qui ta dif:t'erent .frora tintck 

plants"" S.:he plants from both fall ,;;.;1.1;1 $pr1ng seeding hat! mueh Hider lrM1ves 

g.JUl lt~ger ,stects th:,in t 1i:ntok. Wintok pl?..nte have a pi•astr~i-t,e growth imbit. 

in the- c:2.rly stage. while ~ WD plants nave an. 'U;'prigt'!,t hctbit of il"ewth. 

:i1ht'i:a.oids from Hintok matured about tl:'.e same time as noxn1~ 171ntok,. 

where:li!J .. :tll wild oats.,, A,. fot10.. mat:nred mucl1 l~ter. This 1s contrary to 

Ec'1Xl-0.n'n (1:,) obsel'."'f.t\tions of 1/dlo. oat.s.. Ee stated th~t wild oats gNi,w as 

their 11e16i'l'bors g!'0111; if the plants cf' the crop t1ere in the ~eette stage. 

tha w1Ht oa:.ta also ~ld be in the rosette str1:ge; if the eroJ ~~s about to 

m.9;.tura: tl.:ce ttild C'1.ts also would_ be ready to mst,1re. It'\rlan ~.i, 11!.eugth of 

~- !l1.1i'f rule b~rley snd whents but not with the otlts, lke.eping u:p with the 

Joneses', is the governing factorn. TM.a wae not tn1.e td th the A- ~a,t».e U$,'Hl 

in this erperiment. ~10 oottr0es of wild nJJ.t ss-e;1 we:t>e 'llf.ie-:1, one from !1'et1 

t.1ez1co :_;:,gfi one from Oreg.on. lfil7.1?111e: A• ret:wa, brec1 true to t;r,r.9e. 

:ifl-·~A;;t~ selected fer tatuoid dwarfs did: not b1•eed trtie :tor d~~f eh<,1:rac

te:.rs, ntJ:l" diit they seg;re@.1,te in the r.ir.mner reporled by Goulden {11). 

Eef.ere~ eampleir. of Wintok cbttl.ined from tl::.e Oklcl1ont2'.. Crop t!:1p:rovem~mt 

Assoeiation \'Jere examined for fetuotfu:l. The 19!!·5 srun.ple'£1 ,~o:nte.ined more 

f attioid('.i t.hrm those from the 1946,. 194? ed 1948 crops. UJ;(i!':1"£ ua:s &nl.7 or..e 

fat1..mid in the 19 aeeo. ~Jl'J;})l@s examined in 1948. 
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