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Inheritance of 

Morphologic Characters 

in AVENA 
By FRANKLIN A. C(WF~UN. principal. agronomist, Orops RC,~C(lrt"h Dit'isioll, 

Ag,ricultura[ Rcsca rch Sen:ice 

Knowledge of the inheritance of the morphologic characters in 
oats is necessary for conduding an intelligent oat improyemen~ pro
gmm. 'Vhen a certa.in plant ch:nactel' has been shown by II1he1'
itanee studies to be unstable genetically, a breeder is forewarned; 
whereas, if the character is known to be stllble or to be inherited in 
a definite percentage ratio, :1 breeder eall proceed with considel'ab1e 
assurnnce as to the expected results, 

This bulletin presents data on the inheritallce of the morphologic 
('haracters of the oat plant obtained from mOl'e than 40 oat crosses. 
In addition, the I!enetic resu1ts from studies of the inheritance of 
most of the aberrant types found in oats are presented. Observa
tions on nearly 150,000 plants were made, and as many as five notes 
were recorded foX' tens of thousands of these plants. All the crosses 
on which data appear in this publication were made by the writer, 
and the teehnique employed throughout wa;:; that described by 
him (1) ,t 

A complete re,'iew of previolls literature on inheritance of mor
phologic characters in oats is not presented here. Seven sum
maries of the literatllre al:e !\\'ailable-those by Coffman anel Mac 
Key (J), Hayes and Immel' (15), .Temen (19), Martin and Leon
ard (gO), Nishiyama (2:2). Poehlman (;2.)), and Stanton (f37) , 

In the work reported here, oats of the 'wild species A'l.'ena sterilis 
:Lnd A t'e7l{I, /atlla llnd 27 eli fferent culti \'ated varieties of the species 
Avemt sati.1'(t- or A.1'ena, byzantina .vere used as parents. :Morpho
logic descriptions of these \'arieties and species are given by Stanton 
(£6, £1). In addition, fittuoid forms from the varieties Burt, 
Fulglnun, and Uuakura, and an unusual steriloid-:fatuoid form from 
Sixty-DilY were used as parents. These, were described by Stanton, 
Conman, and 'Viebe (iZ8). The multiflorous form from Burt was 
described by Coffman llnd Quisenberry (6) and the striped variant 
from Burt by CotTman, Parker, and Quisenberry (5). Descriptions 
and pictures of most of the oats named a.ppear in these publications, 
Some of these oats had never before been used in genetie studies. 

I [talie II II III11(' I'S in p:tl'pntil"i<ps I'pl\'1' to Lifl'I'allll'p ('itpll, p. 1(1(). 
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The cuHinlied vHrieties used ns pal'l'lIfS III 
AlbIon <: nltl"" lla i 11 
AppleI' UI'I'I'II Hussiall 
AUfora Iogl.1d 
Black Mcsllag KIII'I'SOIl 
HIack Hi,al Khel'i<on (Ethel'i(l~p) 
Calcutta I .. ilJerty .Hulless 
Cole ~IHl'kton 
Cornellial1 ~rol1al'('h 

<::lI'tOll Grn.r );:1\':11'1'0 

LEMMA COLOR 

this study were: 

XOl'tex 
Xorth Finnish 
Hainbow 
Hell Hustlll'oof 
Ttichland 
Rpurrowbill 
Hwc(lish Select 
Whitc Bonanza 
WiR('onsin 'Von!lI>I' 

The 1I10S!' oLl\'iolls elramdl'I' ill oats. and thlls tire one most fre
quently studied genetically, is lemma ('0101' (fig. 1). Consequently, 
mallY L'eports on the inheritanee o'f lemma coloL' appear as incidental 
to studies of inlwritanel' of oth('r ('lwL'netl'l's. suell as resistance to 
some disease organism. . 

Although the litel'aflll'e inellldes nUIlIl'rous rl'ports on th~ inher
itance of nlriolls kernel ('olol's, 110 singll', systematic study of the 
inheritance of all til(' ('olol's has Iwen presL'nted to tlate. This bul
letin presents data on thl' inhPl'italwP 01' lellillHI color in over 40 
different crosse::;. In SOliI(' eases, n1(' data eOllfil'11I the results pre
sented by others in earlip)' papPI's. Data, from of her crosses, how
e\'er, offer some Ill'''' or unllsllnl 1'pSltltS that ha,'e not been reported 
pre,rionsly. 

In this series of ('rosses. oats of p[leh ('0101' wpl'e crossed with oats 
of the samp colo)', as Wl'll as with oats of e"ery othe!' color. Many 
crosses were stllllied in hoth the F~ nnd F;l generations. Some were 
studied in only till' F!! or I'll(' F:l . The combinations studied 
inelllded: 

Black X Black 
Black X Red 
Black X Gray 
Black X Yellow 
B1nck X White 

Ol':lr X Gray 
Gray X Red 
l1r'ay X Yellow 
Gray X White 
Rcd X Red 

Red X Yellow 
Red X White 
Yellow X Yellow 
Yellow X Whlte 
White X White 

Crosses from each combination win be discussed separately. 
In the study of inheritance, of lemma color, the varieties chosen 

as parents were, .in general, useful, economic oats. Some data re
sulted from the study of species crosses and other data from the 
use as parents of aberrant types in oats. ~Iost of the oats studied, 
and nil crosses in which the inheritance of lemma color was studied, 
were grown at the Aberdeen Branch Ext>eriment Station, Aberdeen, 
Idaho. At Aberdeen, weather rarely mterieres with the normal 
development of lemma color, since the season is dry and water is 
supplied by irrigation. Hence, the true lemma color develops un
der conditions seldom obtained elsewhere. This may explain why 
some of the results reported here differ from those reported by 
other writers. . 



A B D 

F G H 

LJ K 

FIGURE 1. - Lemma color in Avena: Black-A, B, C; gray-D; grayish red-E, G; 
red-F, H; yellow-I, J; white-K, L. 
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BLACK 


Black X Black Crosses 


Thl'cl' blaek X blaek tl'OSBeS \\'t'l'e sllldiNl: MOIIHI'l'h X Hlack 
Hi\,:t1; Hlaek Mesda/! X MOllal'eh; and Nodh I~'illllish X Bla('k 
~IpsdHg, 

Blnek ~I('l,alag (,I'OSSPt! i\'ilh ~loIIIIl'('h 01,' Sol'll! Fillllish showt'd 
no st'gl'l'galioll '1'01' ('0101', Blal'k Hint! ('I'OSSI'([ wilh MOIIlll'('h gave 
only blm'k ill Fa; Ihe F:! was Ilot sl llI.iiNI. 1Il'1I(,(', all fOllr \'ariptics 
II»P('III' to han' ill (,OIlIIllOIl a pal't itlllal' /!l'l\(' fO!' blu('k kl'l'lll'I ('0101', 

Ol hN'wise, Sl'g'l'cgat iOIl f(ll' otlll.'I' ('olol's wOllld ha \'(~ becn c\·idcnL 
)rollal'(~h ('I'ossed wilh Blaek Hint! /!a\'l' only blllC'k s(~/!l'egates il\ 

:\0 Fa lines, althollgh hybl'idity waS l~vidl'llt :-;ill(,(\ sl'gl'egation 1'01 
pIIlliele slmpl' O('CIII'l'l'(1. Blad, Hint! is a :;;ide oat', Whl'l'l'aS~rOn
al'l'h has the opl'n 01' :;pI'eading Iype of pallidI', 

Hlal'k ~lesdHg (Tossed wit h ...\lonal'eh gan' all blac'k plallts in the 
Ii':! HIlel Fa W'Ill'l'al ions, a Ithollgh Iht, J)l'ogl'11 it'S segl'pgated 1'01' the 
11WJled, cOlldilioll, Hlaek )1l'sd1'l.!' is allllost always :I\\'lIe<l, whel'cas 
,MOil II I'ch i:; s('ldolll a Wiled, 

SOl,th Fillnish (Tossed with Blaek ~h'sdag gil\'(' olliy blad, plnnts 
in lhl' F:! alld V:" bill sl~gl'l'gati()1l 1'01' the a\\'IlNi \'ollditioll I'Psllitecl. 
Blaek >\IN;dng is aWIIl'd, whel'eas X(l1'th Fillnish is aWlllt,ss, 

Black X Red Crosses 

In 1\.11111\' ('I'OSS('S st Illli(,d. I'ed apPl'IIl'pd to he 1'l'('('ssin' to both 
blat'k alltl gl'Hy, In ot hpI' ('I'OSS('S, l'l'd apppal'NI dOlllinant 0\'1'1' 

gl'Hy, This IlIig'ht illdicatt' Ill(' pxist('nl'l' 01' difl'el'Pllt faeiol's for 
('it hel' gray 01' 1'('(1. Bllll'k X !'l'd l'l'OSSPS sltl<iil'll illl'III\ll'd the 
followillg: 

IIIm'k ~[l'i'da~ X HI,'d HII~f pronf 

1<'111:.:'1111111 faluoi\! X IIlae\.: :\!t's(!ag 

Hul'l falllllid X lll;ll'k :\[p"t1ag 

IIl1l'! failloid X :'[ollan'h 

HUlllqll'a fal.ullid X iliac'" .\h·"dag 

,,'ulghuIII <!\\,lIl'!' falunid X 1I111('k ;\\pi'c1a.!!' 


IlIhl'l'it:llll'l' of ('OiOl' waS 1I0t elassifil'd (,I'itil'ally III tllP F:! gpnN'a
tioll of I hl' fil'st two (,I'O:';S(,S, Sl'gl'l'gal iOIl in (':leh casl' illdie:dl~d. a 
;\ hluel\:: 1 Ilollblack singll'-faclol' I'atio, SOlllp gl'ay sl'gl'l'gatl's ap
pptll'ed in. hOlh ('I'OSSpS, HI:~ek \\':lS domillallt 10 1'l'<I, III tlH' Hlack 
)lesdag X Hpd Hu:;;tproof (,I'OSS, till' sl'/!l'l'galion was :I goo(l ap
1)1'O[\t'h t() t 11(' I'XPt'('t l'd I'a t io of H blal'k::{ g!':l'y: I l'l'd, 

III till' Ihn't' ('I'OSSpS HUl'l faluoit! X Bl:l<'k ~I(>!-;dag, HUl't t'atlloid 
X ~1(llla1'l'h. alld Hllakul':l t'al'tlOid X Black ~1t'sdag, all st\ldil'd only 
ill F,o, sl'!!l'l'!!at ion illdil'alt'ti II t w(l-fadol' rat in, 

,\ ~lifl't~I'I"l! l'Psult was illdil'alp<l ill thp (TOSS hpi \\,('pn II I'l'd dwarf
t.vPl' Fuil!hlll1l fat uoid allt! Black Ml'sdag, TIll' i<':! spgl'l'galioll SIll!
!!l'st'.'d II thl'l'l,-fal'lor I'alio of lH blade (;) gra\': 1 I'l'd, Tllis {,I'OS" 
,nls lIot stll(,lil'd ill 1111' Fa gl'IH'I'alioll, but F~ l'(:sulls \\'1'1'(' dl'finit(', 

Hlnt'k was (\olilillant to I'pd ill all ('l'OSSl'S, )lollal'{'h alld Blal'k 
~fl':;;dag 11:.\\'(' an additiollal fa('\ol' fol' gray tllal is not PI'PSPIII' ill 
Ih('. I'ed oat.s wilh whidl IIll',\' wen' ('1'0:;:;('(1. Possibly the Fulghum 
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fatuoid also had a gray factor differing from the grny factor in 
Blttek 'Mesdag, nnd thus a three-factor segregation resulted. It is 
Hot UIIUSlHlI 1'0 observe grayish-red seeds jn :Fnlghlllll oats. This 
FulghulII fatuoid waS apparently of this type. 

BLACK ~JESDAG X lh.:u HUSTPROO~' 

Clas!; allt! prugellY J OIJf;('I"I'('ll Hatio ('aiculai('(\ <)-C 1 

---~--~-----+-----~----------
f .. : 

-lIlaek, s:n 3 843.75 -0.75 
X()J1bllll"k .......-~- > .... ~- 288 J 281.25 +6.75 

\-' .:1',\11 I)laek_____ , _________ .___ • 20 
Binck HIlII gnl~' ---- ... _.. 
Hlu('k and red -..... - ~ ~--.-

Blnck, gnty, anll rl'll 

22 
6 

14 
) 12 50.2fl +2.75 

All j:(rll.l' --
Ora.\' Hllel I"I'(L _ 
All ["('lI ___ 

5 
H 
3 

} 3 
] 

14.81 

4.!H 

-0.81 

-1.9-1 

I (L __ oilsl'l'\"I'!I; ('., pall·lllated. Tlit'St' ahlJn,,'i::tioll;; al'p used through()ut this 
hullpUli. 

'1'11(' l·b blaek, g"I"aY, and red iines ill the Fa sl'gwgtlted as follows: 

CIIISS anll Ilro~enr ()h~('I"I'l'd ltllUO ('lIlt'lIlah'll 0-0 
-~~~---- .~"-''' 

I!'a: 
Hlnl'k :U4 12 R14.25 -0.25 
( :r:!y 79 :-J 78.56 +0.44 
Rl'd :W 1 26.10 -0.19 

FlTI.UIII'~[ (o'.\TUull) (RED) X BLACK )IESI)A(; 

('Ia~,; alll1 \lI"O~l'IlY ObSPl"\·~>t1 HaUl) Calt'ulatetl 0-0 
----~-.-. --....--"--

FI,): 
-Blaek ]tjll a 17:!,fi -3.5 
;\'ollhla('k til 1 57.r; +a.fl 

IkR'I' E'NITOII) (HED) X lk.\(· K l'h;!>I)A(; 

('las,; ali(I \1I'0l;ell)' Ohsern'c1 HaUo CalCII\at'_'11 0-0 

F .• : 
-B1Jl('k_ 271 1:! 282.00 -11.00 
Hp(L.. 'i8 a 70.fiO + 7.50 
nray__ 'j--, I 23.50 + 3.50 
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Bum' }'NrUOIO (nED) X )fONARCH 

Clnss nnd progeny Ob!'eJ"Ye<l Hatio Calculated 0-0 

}i'2 :Blnck_______________________ " 
Rc(L_____________________ • __ !) 
Gray_______________________ _ 150 6 103.75 -18.75 

256 53.13 + 2.87 

44 1 28.12 +]5.88 , 

RUAKCltAt'XruoIO (HIm) X BLAC'K l\[ESDAG 

('lass and progeny Obserwd Hatio Calculated 0-0 

F' . 
~ .-Black __________________ -- __ ._ 2!)1 3 303 -12.0N onlJlack _______________ _ 113 1 ]01 +12.0 

or 
J~ack_________________ " 

291 12 303.00 -12.00
HeeL. ___ """ _______ "_" .. 86 a 75.75 +10.25 

')- f)- t)r'"Gray _~_ ...~~ ___"_~ ____ .. 1 _v._\,.)... 1 + 1.75I 

Clnss and pJ"{I~eny Hatio Calculatl'd 0-0 

F~ : 
-Ula('k. ::!HI 41' 222,00 +9.00
Gnly ___ _ Ul I:' fi!).38 -8.38 
Ul'd_" _____ _ 4 1 'i.(ii$ -O,U3 

Black X Gray Crosses 

Two black X /:''l'ay crosses of ('ornenian X Black Mesdag and It 
third, Blaek Mesdag X Sixty-Day st('riloid-fat\loid aherrant, were 
studied in both fhe F:! and !"Ill' Fa genemtions, All erossesindi
('ated It single-factor ratio of :3 black: 1 gr'ay, In the F2 generation 
of one of the Cornell ian ('rosses, a 12 hl:1('k: 3 gray: 1 yellow ratio 
was inclicl,ted; but the Fa and 1"4 generations 1)l'O'-e<l t:hat the sup
posed yellow segregates were act\lally only dilllte 01' bleached gmy, 
Thus, the two gray Yariel ies Ilsed a ppeal' to ]UI\-C the same factor 
for y£'llow that is pl'e~ent in Black Mesc1a~; otherwise, segregation 
for yellows would han' heen OhSel'\-Nl. 

Ti11'ee F2 pOPlllations from the sam£' eross were sflldied in each 
of 3 different years, As expect-eel, segregation was the same in all, 
and the elata were summarized, 
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6 T8('HXICAt, IICLLI~'.rI.~ 1:{OS, r.H. IJI·]["l'. (W A(lHt()eUl'Plll~ 

Clai-:S anrl IlI'ogQny o\.JsPr\'p!1 HaHn ('al('lIlall'(1 0-0 
.~- .~-~ ....-~- ..,""----. 

p.",-Ula('k.__ ,_____________________
Gnly________________________ l,3;;!) 3 1,330.fi +~2.5 

·t!3 1 4-15.5 -:!2.ti 

I<~a :I \ I aek___________________• ____ <)

Iletl'l'Ozygolls_________________ 
.1 } 1) 48 + 3.024Gl'ay_________________ . ______. 13 1 Hi - 3.0 

Th(' :H hl'fel'ozygolls Fa pOPlllations s('gl'egated as follows: 

Hatio Ca \('111 a tl'C1 O-c 

Fa:Bla('k.. ____________ ._. __ ._. -ISB 3 4B5.7f) -12.75
Ol·ny .. _". ______________ ' l'S 1 1BrI.!!rJ +l:!.'fi 

Ik,H'K ~rF:Rn.\(: X ~lx'l'Y-rhY S'I'EHlJ.OW-FXITOIJ) 

()\.lS"I'\'P!l Hatio Cal(,lIlat:I'(1 0-0 

Ii'" : 
-lIla('k. _ J ,:i:~:.! a 1,~)a4.;; -2.f1(:r:ly __________ . ____________ _ 

fil·' 1 fill... +2.1) 

~'3 : 
B1n('k. __ . _._ '.. _ _ . G 1) ]0,,, +'.5IIl't('I·()Z.l'g()lI~ IIla('I\ an(\ gl'a~'. Ii
(;I'a.l'. . "" • _____________ .. 2 ] a.:' -l.fi 

___~_________L_____' ____. ____ .._~___._~ 

Thl' (i h('!.('I'OZYI!Olls Fa poplllat iOlls ;:l'gl'l'l!atl'd as follows: 
---------------------~-"-----_r---_r-----_.----

('Ia;.::;; and prn.l!:t'llr Halit> ('al(,lIlah'(1 o-c 
----1--·--"_.- ---

If'a; 
IHack _ a 97,5 -].r. 
(:ray. 1 32.5 +J.G 

Black X Yellow Crosses 

The hlad, X \'(Illo\\' (TOSS(,S stlldil'd \\,(,1'(,: Amora X Black )[es
dag (2 cross('s) : ~lal'kt()1l X BllIek )(('sdag; Blaek Hint! X nich
land: and W(,]dand X Hlaek Hinll. 

Black )('esdn!! was {'I'os",ed with t\\'o dill'el'Pllt Yl'lIow oat;.; and 
gan' tlYO types'c)f' s('I!I'Pl!atiol1. C'l'ossl'd with ..\III'Ol'a, It yellow se
](>e!.ion presllmahly f'roll! HI'<I Hllst proof', t hI' sl'gT('gntion inF!! indi
l'atl'd that ~\lIrora has all illtellsifyinl! faetOl.' for I'NI ill addition to 

http:1,330.fi
http:IICLLI~'.rI


l~HI~HIT.\X('I'J ()(.' ~IOItI'II()L(lU((' ('JL\(t.\("('}}U::-; (X .11'11-,".l '{ 

the Yl'l1ow, TIll' sl'grl'gntioll in F!! tlPPl',l1'('d fo Ill' ·~Fl l)lark: 12 
gL'Ry: 3 yellow: 1. white, The white. S('gl'Pgate Oil fUl'thel' tesfillg 
IH'OV('<1 to lw a dilute grny, .seady hnlf of the gl'ny F;) ~egl'egatcs 
('Il'arly show('d an illtellsifkatioll OL' a "lll'onz('" eolol'ing jn .lines 
>i('gl'l'gating for W'a)' lUld )'l'l1o\\', 

The I>I'(,SPII('P of tIlt' illtl'llsifying fadol' was indiratpcl in 22 of 
.1:+. 11':1 lin('s segregating fOL' blnek al\(1 gmy, ill ;3 of \) lines rlassNl 
ns all gray, in H of 17 lil1es elassl'd as hptl'l'ozygons gray-yellow, 
IIn(i in 1 of :2 li1\('s elassl'd as all yellow, TIll' segl'pgation in this 
('I'OSS II Plll'a l'l'd to Ill' I~ black: !3 gray: 1 red, 

III tlle (TOSS ;\[al'ldon X Black Mesc1aj!, a 12 hlll('k: a gm)': 1 
Yl'llow sl'grt'gation waS obs('ITNI in F!! and F~, A simillll' H('grt'gll
tion "'as ObSt'IT('c\ in two (TOSSeS in F!! and F:\ of Black HiY:tl X 
.Riehland, 

The rpslllt:s of tIll' ('I'osses .might indicat(' that Amora has nw yel
low fnc'lol' plus Ull infNlsifyillg rador that, when present in the 
absenC'e of hlack, lIlay Pl'o<lll('(' l\. I'('((dish ('olot', 

Tn the hluek spgl'('gates, tIte bl'ollze waB maskN1 by Ill(' Ihrke!' 
('olo!', 

.\t'HOH.\ X Br..\('K )fESIl.\G 

-- ._---- -- -.. ~-~--.. .. ~~ ..--~ 

('I(lo;s allli 1.11'0),('11)' Hatin 

F'" : 
-( :l1It'k 1-\;; -tRI:!n.T-l + Hi,20 
(: 1":1\' :2.' 1:! (I:!.-I.' - R-I·I 
'{pll'ow :~ !l R11 - :'.11 
Whllf' I ~ I 1 2.TO -1.TO 

• ~ ... ___~-L.____._.. I _________ . ____ '--_~~~ __.___ 
10TH' Inclh-i!lulll ('IIIS~Pll m; II qll('stionrthll' \l'hltr in F!! PI'o\"('(I to h(' a dillltl' ),(I'a~' 

11'11('11 t(,O't('(1 ill I·'a and (i'.!, 

.\ ntm:.' X HL,\CK ~rEim.\(; 
----.-......~ .. -_ ... ,. -----_ .. ------

('(IlSS II IHI. Ill'o.!!;('ny (lh"f'I'\'('(] Hnlin ('a (('lila t('d (}-C' 

'~' .. ---..-.-

I,' .
:I ' 
.A Il hla!'k 
J (ph'l'or.,\'),(OIlS hlack 

28 
4·1 

1 
f 

I:! T;i,OO -:UJO 

.\ll gl'rt." 
lIptttl'f)~~-g'OU:-; grar 
.\U ~-pll()\\' 

n 
17 

2 
} 8 18.T:; 

G,2;:; 

+T,2;; 

-l.~;) 

S(',!!1'l'gation of Itl'tl'l'o:t,ygOtlS 1":\ linl's tItnt produced bIael;:s, I!I'H,Ys, 
a 11 d ,\'l' II () \\'S \\'1\ S as 1'0 II () \\,,, : 

Hatin ('a('\llal('(1 0-(: 

L-'a:IIIa('l'- _____ . __ • ___ • __ ... _.... ~-'),.11- 1~ ;;!\(i.2:i ;).,:-1 
Urny• __ ..___ • _____ ..__ .. ~~. ____ .. 1 HU a 1-11.:if; 

+ 
+T.-I·I 

Y!'lIo\\' ___ ~. H_. ___ · ____ . _.. ::H 1 ,1.7.1 !) -l:.U!1 
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Segregation of 18 Fa lines that produced only grays [md yellows 
was as follows: 

Class and progeny Observed Ratio Calculated U-o 

F3:Gray________________________. 
Yellow _______________________ 496 

108 
3 
1 

453 
151 

+43.0 
~3.0 

In this segre~ation, 165 were bronze and were not:.. added to 
eitl~er g-roup. Had they heen added to gray, the follOWing segre
gation would h:tI'e resulted: 

Class IIl1d progeny Observed Ratio Calculated O-C 

Fa:Gray________________________ . 
6tU 13 624.81 +36.10Yellow ______________________ .. 
108 3 144']0 -3(i.l0 

Hence, it is evident that the presence of bronze tends toint:ensify 
the yellow colol' and results in genetic yellows being classed as 
grays. 

A summary of the Fa data of this cross indicates the following: 

Containing 
Class and progeny Normal hl'ollze 

segregates 

Fa:	Dlack. _______________________________ _ 
Gray________________________________ _ 22 

11Yellow ________________ .. ______________ _ 
1. 

TotaL____________________________ 66 34 

Se~regation of normal and bronze individuals in segregating 
black lines was normal 850; bronze 1-1:0. In segregating gray lines, 
it was normal 226; bronze 261. 

In the cross Markton X Black ~[es(1ag-, a comparatively good fit 
to the 12 black: 3 gray: 1 yeIlow segregation was evident. 
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~L\RKTON X BLACK ~fESOAG 

Class !lud progeny Observed Hatio Calculated O-C 

Ii"',,:-BlllCk________________________ 
156 12 147.00 +9.00Gray_..______________________. 31 3 36.75 -5.75Yellow_______________________ 9 1 12.25 -3.25 

~' .3 • All black_____________________ 11 40.50 -8.50Heterozygous black___________ } 1221All gl'ay _____________________ . 8 
Heterozygous gruy____________ 1 

f 
3 10.13 +7.8710All yellow ____________________ 4 1 3.38 +0.62 

There appeared to be no difference between the F!l populations 
derived from tllt'ee unrelated Fl plants of the Black Rival and 
Richland combination. Data from the first two crosses were com
bined in Ii'!!, and no attempt was made to separate gray from other 
lIonblack segregates. A 3 black: 1 nOllblack segregation was ob
set·\'p,d. 

BLACK RIVAL X RICHT.AND 

Class nnd progeny Observed Hatio Calculated O-C 

1.1'\) :-Bluck________________________ 
695 3 708.75 -13.75

Nonblllck ____________________ . 250 1 236.25 +13.75 

III the third (:ross. a closer inspection of the pr'ogel1ies was made, 
and an indication of a 12 black: 3 gray: 1 yellow ratio was found ill 
F!! and Fa. 

IhC.IILAND X BLACK RIVAl. 

Class and pl'ogen~' Observed Ratio Calculuted O-C 

Ii",) : 
~Black_. ___ .___ • _.... __ 159 12 162.0 -3.0 
(ll'ay_ ... -.... -- ... ~~. ----~- ..... -- ... -- 42 3 40.5 +1.5~

Yellow_ .••__ • ___ .. _- __________ 15 1 13.5 +1.5 

~' .3 • All black____. _________________ 11 12 37.1:iOHeterozygolls bluek. __________ 23 } -3.50 
All gray_.__ .._. ___ • __________. 3 3 9.38 +1.62Heterozygous gray_________--- }8 
.All yellow ___________ 00 _______ • 5 1 3.13 +1.87 



----

lP 
" 

Sl'gl'f'gation of 11 Fa blal'k-~]'ay-yell(Jw populntiom;' was as fol
lows: 

Hal:il) 

I":l: 
IIIH('1\ .~ lSS 1 I:! +iUiO 
(lI'U)" _~ "·1 ; ;~ -~SH 
Ypllow ._._. 18 . 1 	 +:!.3' 

Sl'I.!l·l'~Hti()1I or H Fa gj'aY-Yl'llow populal iOlls was as follows: 

('In:;:; ali{I prlJgl'lIf Ohs('I"\'pt! Itat:o 

I"a: 	
(11':1.\' _ .. __ _ _ .. _ ,> 

.. ]·1l.7fi
}'pllo\\" _ _.. __ . _ _. ·1 I ,J7.:!;)

I 
Black X \X'hite Crosses 

Hlack ~Ipsllag was ('I'OSSf'll wilh Swptlish SpIpt'! allll :t white se

l!'dionfrolll Klll'I'SOIl. Both (TOSS{,S shnll'C'1l F:! and Fa sl'gn>gaHolls 
or ·IS lJlael\: l~ l!T:I\'::l \"l'lloII': L ",hitl', Ill'llc('.it is aSStllllNl that 
fa('(ol's foJ' 1Jla('I~, g'rny, 'alld yp!low II'PI'P ('olllrib'lIipd hy Blal'k ~1t\S
cia!! and fadm's roJ' whilp by tlw wltill' pal'pnl:;; of thpsl' ('rossI'S, 

('I:I<4S ali(I 1\I'O!!('Il~' 

I~" ') : 
-IIIH('1\ 
(:,'U'"
,"1'1I'(lw _. 
Whiip . 

1":1: 
_\ II hl:l!'k 
IIp!('I·U7.~·goll<4 hla(,l\ . 
•\ II .!!I·:I)" _ 

IIl'tpl'o~""nIiS "1"1\' 

"\J[ ."PII;~i~ ,,,'. 

II ptl'l·07.,,'g"IIS yc'llol\' 

.\11 whitp 


OlJ"PI'I'l'd 

1S!) 
·Il 
10 
3 

10 
fi:3 
11 
I,'; 
2 
1 ., 

Hatio 
---".-.~--

48 
12 

({ 
1 

1 48 

t J:!
\ 
} :3 

1 

C'a 1(,lIla 1('(1 O-C 
-~-

lS:!.2(; +G.74 
.1fi.;)B -4.fiG 
11.3n -1.30 
a.so -0.80 

S1.00 -9.00 

2(J.~;) +8.7ii 

ii.On -2.0(j 

1.0!) +2.81 
.-~,.---,,-;-

http:Ill'llc('.it
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. SegregatiO'n O'f 7 Fa black-gmy-yellO'w-whire populatiO'ns was as 
follO'ws: 

('lass nllel prn~ellY Obspl"\'ec1 Riltio Oalculated 0-0 
-------~--------I----

1!':1 :lllack _______________________ _ 2(;2 4S 2;'(;.;'1 +;'.4D 
(}rtl~"__~ _ ~ ,~ ..... _ ... _ _... _____________ ~ 58 12 (34.13 -(;.13
YPllo\\"______________________ _ 15 3 16.03 -1.03\V1I i tp _____________________.-. 7 1 5.34 +l.(j(j 

Segre~~li ion of 4 Fa gray-yellO'w--white PO'Pulations WlIS as follows: 

('lasS alld ])I'ogcny Ob;:el"vP([ Hntio Oalculated 0-0 

F3: 
(:1';1\', _ __. ______________ ... lOS 12 1;'0.7;; +17.2;'
Ypll·ow_______ . ______ ... ____ --_ 24 S 37.(;!) -lS.HI)
Whilp_ _. ___ • ______ _ !) 1 12.;:;(i - 3.;'(i 

--..~--, -------!...------!.----'-----,~---

Sl'!.!,Tl'gat ion of 1 F;\ y.ello\\,-white populfiti'on was as follows: 
.. -.._-'----------------------,----"------, ----

Class Hnti progeny Hatio Galculatell o-c 
--------------1-----1----1-----1---
L";j:

¥pll 0 \\'__.. __ ... _ - __ - __- _______ _ ...33 ':> 33.7ii -0.7;;
"'hitp____ ...____ -- _____________ _ 12 1 11.2:; +0.75 

('lass alltl pl'O~l'IIY O!)set:\'ec1 ltatio Calelllate<1 O-c 
-~.~.~-.~--.-~-- --.--~-..-.-

,b'... : 
-Hlael;: 

.~-- ---- ----- HI 4S 7B4.:'W + _(i:74 
Um.\' -" -_ ... -_. -- 1:18 12 ]S3.iiO -2:U")() 
Yplloll' .. (i(j 3 4ii.S!) +20.11 
Whit(' -- --,---- 14 1 15.30 - 1.30 

L;\. : 
-1:1;1('1;:_ ·as 48 40:;.0:2 +12.D8 
( ~ I'jl,\· - - - _.. .-...--,-----~- S7 12 101.:W -H.2fi 
)'pllol\' _", .. _______ .. - 3 2:).31. o.m)- - -- ---.~----~ :2fi + 
Whitl' !) 1 S.H + ().5{j

-¥-~-----------------
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Populations of this cross were studied in F 2 in two different years. 
The summary data for these 2 years were as follows: 

CIIiSS lind pl'ogeny Obsern~d Rlltio Calculated 0-0
------------1-----1------ ---__·1____ 
F,.:-Blllck _______________________ _ 

Grll~'__________________ • ______ . l,15n 48 1,13!).2:~ +10.77 
Yellow______________________ . 245 12 284.81 -3n.81 

02\Vhlte_______________________ . 3 71.20 +20.80 
23 1 23.73 - 0.73 

The number of yellows appears too high, but, as noted in other 
crosses, dilute grays classed as yellows pl'Oved on further testing to 
be grays. 

GRAY 

Gray X Gray Crosses 

:F'in>, crosses in which a gmy oat was crm;sed with gmy were 
studied in F 2• Olle of these was also studied in F~. A gray A. 
lalita, ('rossed with the Sixty-Day aberrant (also gmy) gave It ratio 
of 63 gray: 1 yellow in F 2 • Two other A. jatu{( X Hixt,y-Da.y aber
mnt. crosses ga\'e a 15 gray: 1 yellow segregation in F~. Hence, 
A. jattUL lines diffet· in t1H~il' geneti(' ('0101' f:ldOl'S, as well as ill their 
physiologic factors. Bla('k and gray A. jatU«8 are numerolls. The 
yellow A. jatlla is rare. 

A difl'crent type of ('0101' illhel'itan('e was not expeeted in the 
Cornell ian X Garton Ora.y cross(:s, ho\w\·cl·. Tn t\\'o (,t'osses, a 6:3 
gray: 1 yellow segregation was found; and F:l results !'ieemed to 
\'erify the F2 interpretation. This would indicate a three-factor 
difference, If COl'llelliall has a gray factor and a yellow factor, 
then Garton Gray must IUl\'e !t seeond fa dOl' £01' gray or a three
faclor segregation could not have resulted. Gat'i'on Gray appar
ently lacks the yellow factor of COl'llell ian. Thus, we apparently 
haye gl'll)'~ of I;ht'ee ditl'el'('nt. t.ypes: (1) Those. wilh the factors 
GGYY as in Cornellinn; (2) those with the possible faclor G1GtYY 
as in Garton Gray, which do not produce yellows when crossed with 
white; and (3) those with two factors fot· gmy (G!!G!!), like the 
it. jatu(f, used. 

A. jlltU(f, X SIXTy-DAY AH}:H1IAX'I' 

Clllss ali(I progpny Ob!;el~\'ed ltatio Calculat('d 0-0 

F 2 :
Gray- _______________________ . 3i3 63 300.12 

+3.88Yello""_______________________ 2 1 5.80 -3.80 
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A. failla. X Srx'l'y-DAY ~\BEIUUX'r 
c 'c ~____• ________' ___• _____;-__--;____-.-___ 

ChlSS allel progt·II.\· Obs('rved Ratio Calculated 0-0 

(1"\, : 
-UnlY 338 15 330.94 +7.06~--.- ..------~----.---.-1ello\\"___ --- ... -~.- -.- ... -""'~--. 15 1 22.00 -7.00 

~1X'I'Y-Ih Y ABEHRAXT X .:1. jatu(t 

('lass nlld progeny Ratio Calculated o-C 
--'····~·-----------I-----I----I-----I-----

1"\, : 
-t.:l';l.\"_ .__ ....... ~ ____ ~ ___ ~_ ~4 __ ~ __ • 2 .. t 15 2 ..... 69 -3.69
Yplloll' . ____________ .. :.!O 1 16.31 +3.69 

_,___•__,___ ._~.________c_-'---___-'-____'--___--'-____ 

('OHNELLIAX X ("\lITON GHAY (1st C1'oss) 

Class and IH·ogeny Obsl'l"\'p(1 ltlltio Ga Icula tell O-C 

b\. : 
-Orny,c, _. -. - ~ ~ - -- ,,~ ... ---.... -~. ~. --. 1.3tO 63 1,323.95 -13.95 
Yellow__ 35 1 21.02 +13.98 

------~-------------

b~a : 
All grayc 34------------------ 63 (;0.05 - 1.05Heterozygolls gl"U,r·_ ;-~~ ~ ~__,. ____ "" . 25 } 

All yellow._ 2 1 0.95 1.05 


--~~----~----.---- + 

COiomr.LlAN X (L\lnos GltAY (2d C1'oss) 

Clas;; lI11tl progelly Obsen'ed Hatio Calculated 0-0 

~'!! : 
Gray_~, -. 258 63 200.8(; -2.86<.~.  ~~--~-

__ ~ 4 .... _________~_._~_Yellow_ " 1 4.14 +2.86 

!"a: 
All gray .. , ____ ... .. 53 

63 137.81 -0.81Heterozygolls gray. ,, __ "c,"_,, __ . 84 } 

All yello\\' 3 1 2.19 +0.81 


-.---------.~-----

Gray X Red Crosses 

Two gray X red cro:;ses were studied in F2 and Fa. In the 
Garton Gray X XOl'(ex cros!';, the. blending or gl'adation of the 
colo1's in p~ made elassifieatioll into g1'OUpS almost impossible, but 
there. appeared to be an app1'oaeh to a 15 gray: 1 red segregation. 
Canied to the If:!, tile. segregation ilpproached a 13 gray: 3 red, with 
110 yellows. Garton Gray is belie\'ed either to have no yellow factor 
or to han~ a facto1' inhibiting yellow. 

http:1,323.95
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'1'11(' St't'OIHI ('1'0:-;:; () f red X gl":l\', A. sic/·iIi.~ (l'e(l) X ::4ixt v-J)ay 
abelTanl' !!H\'e II :j l'Nl:l erra\; sei!n·gaiioll in F,.: bill' fhe F~, cr('I~_, , l""'-..i ...... ., -.' .) e"'! 

("mtioll was (\illi(,lIlr to study b('('aus(~ of the dOI'lIltlll('\' ill .:1. Nlel'ilis 
lind SOIllP of it;; d()rinlti\'ps wllpn SOWlI ill the H(·ld: OllselTaliOll;; 
indicated that the. .lemma ('olol' in the A, sleJ'ilis used IlIaY di.ll'PI' 
gelll'timlly frOIll tllat (If Hpd Hustpl'Oof (~ClI'tex), .\.180. "l. 8feJ'ilis 
1I1ma ('al'I'\' tltt, SHlllt' yellow faetol' as the Sixly-I)a" alwITallt, !;iillte 
110 y(~llo\\' '~t'gregat(>;; a'ppeared, '" 

F\,; 
-Ul·H\" li{S lri Hr.;;/; -B.;;(l
((I'd' ]1:1 !JA-I +B.;;ti 

b':l: 
.\ Il g'I':I~' :.!3 

];~H('H'l'OZ.rg(Hl:4 %!l"Hy Bl +O,B' 
Ltl'd I:.! B -0.:18 

TIll' :1I llPI PI'ozygOIl;; gmj' F;l pO[Jula! iOlls ;;egl'('galc-d as follows: 

Ob:it'I'\'Pll ltlltio ('al('I1I:1il'(( 0-0 

1,',1; 
(:t'1I\" :1m "I -18•.:1".1(.«' !)(] ;{ 11:!.:i 

A, "'t(·l'ili.~ X SIX'IT-I),\)' .\l\l·:W:.\X'I' 

Ita rio (':1I('l1lai('(1 o-c 

F\) : 
-I{l'd 8:i 3 +1.0Dray "-I 1 -1,0 

""\' 
'.\ 1[ n'd n a JS.';; -1,.;;Ilpi'l>l'oz\'l!P\ls n'd R
.\ 1I g'ra~: . 8 

Itntio 1,'al('ul:Il('(( 

[o'·t' 
'111'(( !l1.;;3 -t.;i 
\:rny 1 BO,;; +-1,;; 
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Gray X Yellow Crosses 

Th1'ee grit)' X yellow crosses were st uclied in the F:! but only two 
in. the, Fa. Cornell ian was the gray parent of the erosses. Cornel
Ibn ga \"e no simple;) gray: 1 yellow segregation when crossed with 
Amora, and indications of a 13 gray:;~ yellow ratio in the p~ and 
F:

1
, when ("rossed with either ~larkton 01' Spal.Towbill. Further 

analysis of the, Markton cross, however, inditated a a gray: 1 yel
low segregation. Sparrowbill, a pale yellow otlt, gave a 13: 3 ratio 
in F2 when crossed with Comelliiln. 'flu> ];~:I was not studied. 

Amora might IUl\"e been expected to eontribute an intensifying 
fad'ol' to produce reds, but this waS not true. Approximately one
eighth of the grays were darker than ('ortll'lIian. The condition 
was not studied in Fa. 

Ohserved Hatio 	 0-0 

h\, : _______________________ . 	 ..~:ray 7lS 720.7fi -2.75" 243 1 240.2fi +2.75'Yt'1l0\\'_ . __ .,•• - ..0" -. --- • ----- 

b'a: 	
All gnlY______ '. __ -----------. 13 1 3 3G.7;:i -0.75 
H~.tl'rozygous gray. ____ ----.'-- 23 IAll Yl'llow __________________ _ 	 1 12.2;:; +0.7513 

Obst'n'etl }latio Calculated 0-0 

F':!:(Jr:lr__________ _____________ · 	 721,fi -13,;:;~ 70S 13 
180 3 lGG.;:; +13.;:;

'Ypllow. .-,.------------ 

1.':\:All. gr,ly__ ., ___________________ · 21 1 45.5 -1.;:;
23 f 13I-INPrllzygous ~rar------------
12 	 10.5All ypllow______ '." .. '" --------. 	 3 + 1.5 

~\ll entirely ditl'erellt rp"ult waS obtained when segregation among 
tl1l':2:3 heteroz.ygous Fa gray-yellow lilies of till' ('roSS Cornellian X 
1larktoll. was st ud iN.\. Segregation was as follows: 

Hatio Calculated 0-0 

F:1 : 	 3!)3 3 3S!).2fi
(iray -,-.- .. --------., - ... -- ... -' 

12(i 1 120.75 y ('11(",-

Thus. both ('ross(~s (Cornell iall X Aurora and Cornell ian X 
~Ia rktol1) lllay he ("Ol1silkred as ha ring glren a 3 gray: 1 yellow 
ratio. 
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ClaSs and progt'nr Obsel've(\ ltatio Calculated O-C 

1";, : 
-(trtl.'· ... ....,,, ___ ....- ____ - ___ ......... ~_ ......... ___
Ivury_______________________ 	 4Hi 13 430.63 -14.63 

114 3 90.38 +H.t12 

E'., : 	 or 
-Uray_ e. _______ ,,_ 

,-.-----~-.Jvury_______________________ -- ""'" .... . 416 a 307.5 +18.5 
114 1 132.5 -18.5 

Gray X White Crosses 

Leillma color waS studied in two ('rosses between grlly and white 
oats. COl'llcllian X Swedish Select gave a 12 gmy:3 yellow:1 
white I'atio in the F!.! g-encl'Iltion. 

The SWNlish Select X Galton Gray ('ross produced no yellows, 
and the segregation was a gray: 1 white. This would indicate that 
O:ll'ton Gray either does not catTy the yellow factor found ill Cor
nellian or carries an inhibitor for yellow color. Such inhibitors for 
yellow color hn \'(:l been found in oats (Jensen, 19). 

COItXEI~LrAN X SWEDISH SELECT 

('la:;s amI progeny Obsen'ed Hlitio Clilcuilited O-C 

~'.) :-Gray_______ l,U30 12 1,600.50 -60.50Yello 11'_______________________ 407 3 424.88 +72.12\Vhite ______________>.________ 130 1 141.63 -1l.6a 

F' .3 • All gray_____________________ . 18 1Heterozygous gray____________ 	 12 37.50 + 3.5023 fyellow____________________All 	 2 3 9.38 - 3.38Heterozygous yellow__________ 4 }
All wi.ite_. ____________________ 3 1 3.la - 0.13 

Segregation of 11 Fa gray-yellow-white populations was as follows: 

Clll·~S and progeny Observed Hlltio Culculated O-C 

I~'a : 
l;r~lY________________________ · 

157 12 164.25 -7.25
Yl'llow_____ ._. _ .> -_ 47 3 41.0(; +5.04... --~\Vhite_________ - ___________ . _. 15 1 13.60 +1.31 

http:1,600.50
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SWEDISH SEL}:GT X GARTON GRAY 

Class and pl'ogen~' Observed Ratio Clllculated 0-0 

F!!:Gr8y_____ ___________________~ 

]28 3 135 -7.0'Vhite________________________ 	
-')[l_ 1 45 +7.0 

F3:All gray_____________________ 
13 3 33 ±O.OReteroz~·gous gray____________ }20All white____________________. 
11 1 11 ±O.O 

The. heterozygous Fa lines segregated as follows: 

Class antI pl'o~eny Obsen-ed llatio Calculated 0-0 

Fa:Gray________________________ . rHo 
3 ('.38.25

'Vhite_________________ ._____ 211. 1 212.75 

RED 

Red X Red Crosses 

Red Rustproof, Nortex, Calcutta, and Fulghum are all red oats. 
H('d Rustproof nossed with ('aieuthl produced almost exclusively 
red progenies. ned nustproof crossed with Fulghum fatuoid (red) 
produccd only red progenies in the F!! and Fa generations. This 
would indicate that these three oats h:\\-e the same factors for recl 

Rt:n RtTSTl'II0(W X ('ALCFfTA 

Class and pro~('ny Ohserved Ratio Calculated 0-0 

~·\l :-.nNL__________________ • - - ___ . 001 255 08!l.12 +1.88Gray________• ____ - __ ._.__ • __. 2 1 3.88 -1.88 

In the 1"11 generation 50 lines were grown, 40 of which were homo
zygously red. X 0 stand was obtained in the other linc, and it was 
discal·ded. nonce, the two indiyiduals ~lassed as gray jn F!! were 
probably somewhat weatherl;'d or red stallled. 

In the Fa generation of It Fulghum fatuoid X Red Rustproof cross, 
all 25 Fa lines gt'own were homozygously red. 'rhe F~ was not 
studied. 
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Red X Yellow Crosses 

Three croSses inl'ohing red and yellow parents were stlldied: 
.\.lIrora X XOl'tex; ned Rustproof X XanlL'l'o; and logold X ned 
Hustl)l'oof, The first cross was studied in F~ and F H• the second in 
l<'!! ollly, and the thinl inF!! and in tl fe\\~ Fa generation lines. In 
the ~\urora. X Nortex cross, It segregation of 12 red: 3 reddish 
gmy: 1 yellow was indicated; and the F3 suppoL'ted the F!! results. 
The g-l'Hys lI"el,(' somewhat l'eddish ling-ed, possibly becanse of the 
intensifying factor in ~\llrl)ra; out t1 ' segregation was HOI: affected, 

The (,I'OS8 Hed HlIstproof X NavaITo indicated that in F:! Nn\"nn'o 
lIIay al::;o have this intensifying factor, sin('e the segTegation fol
lowed t I\(' 1:2 I'ed:;~ I'eddish g-l'ay: 1 yellow pattel'll, "Both AlIl'onl 
and ~anll.'l'o seem to haye Hed HllstproOf's vellow :factor, which 
1I'01lid bt· log-ieaL beeuu6e both are apparent derll"lliin's of ned Hust
proof. 
. TIlt' Iogold X Hed Rw;tpl'oof ('ross ga\"e a Hi red: 1 yellow segre
gation withollt any gmyish reds in F:!, This indieated a two-factor 
di 11'(· rel1l'l', .\pparently Iogold, sOllletin1l'::; ca.lled "i\,(ll'Y,'~ lacks the 
intl'n::;ifying fadoL' fOlllHl in XUl'OL'a and Xanll'l'O; :1l111 no reddish
gray !)l'ogt'nies appe:l1·('(1. TI1l' Fa I\"as 1\ot stlldied, 

.\I."IWH.\ X XOH'l'EX 

Ob!:'('ryt'tl Hatio I('alclllalp\1 0-0 
---~-·---·------I----

FI): 
-(tP<i .•c_ 1"'.' 1:! IH.7:' +7.2:'<:ray .. _. ~ ___ ~~. ___ ... ___ ... __ ~ :!2 3 ~H.(;!) -(i.UI)
Ypllow•.• _. __.__ • __,___ .......___ .• 
 1) 1 !).:'B -0.5U 

1":1 :All rt'IL ____ • "c. __________ _____ H ~ 12Hpt\'roz,I'golls I'{'(L __ .- __ .c_ ~_. 11. ( 48 +7.0 
All .l;Tay ___ .... _•.____ ... ,_ .. _____• 2 .. 

i)H(~tf'l."OzygOliS gl'a~{___ ." __ .. ____ ~ 4 } ]2 -(;.0 
All yplll)W.. ______ .• ___________ . 3 1. ;1 -1.0 

Six of thl'lwil1rozygoll::; 1'('(1 Fa lin!.'s ~p~l'l'gatl·d into red, g"my, and 
,\'"('110\\-, :IS follows: 

Clas;; ami progt'llf HaUo ('a ICII1 a 1.1'\1 0-0 

[;'3 : 
UPlL .• ______. __ . ___ • ______• __ . 12 11)2 -27.0 
t:l'fI~· ....... _... _,_ . ." ."._~_ .'-'- _________ . 
 3 48 +13.0Y(·lIow. __, __ •• _________ • _____ . 1. Hi +H.O 
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An F .. generation of the lighter colored ]'3 segl'egiltes was grown. 
These segl·egates appeared to be almost white in Fa but were dilute 
gray in F... 

RED Rl:STPU001' X NAVARRO 
------------;------.---.-~,.. _. 

Class lind pt·ogeny IObserved Ila tio Calculated O-c 

lt~2 :
Hed ___ • ____._____ . ______ •. ___ 0 800 12 SI3.71) -13.7ft 
Heddish gray... . _ _ 220 3 :!n:l.-H +Hi.;;(jye!1ow___________ ..• _________ _ G5 ] !.i7.81 - 2.81 

looOLD X RED RFS'l'l'IWOF 
-------------...,------r------ --.- ------ -.--

('Iu!;s 1I1H11lt·ogeny Hatio ('all"lllut~'d o-c _____·_._~._~_O~__ ~----.___. ... 1----- ----..-
F",) :-H('(L____________ . ___________ _ 182 ]80.1)4 +l.O()Ivory ____ . _________ ._______... 

11 lfi1 I ]2.0(; -1.00 

Red X White Crosses 

FOUl· t"rosses Ut~t \\"('('11 t'ed iUld white varieties were studied: Cole 
("'hite Kherson) X Red Rustpl·oof; Appler X Swedish Select; 
Calcutta X Kherson (Etheridge), a, white Kherson; and Swedish 
Seleet X Fulghum fatuoid. A segregation of 48 red: 12 gray: 0 
yellow: 1 white waS indicated ill all three crosses. Hence, the ge
netic factol·s det.ermining color in Red Rustproof apparently are 
RRGGYY. Another cross between Swedish ~elect and H. Fulghum 
Iatuoid (red)ga"e no grays jn the F2 generation. Apparently, two 
factors for red and one -tor yellow were carried by the fatuoid. The 
segregation, thereio!"e, was a close approach to GO red: 3 yellow: 1 
white ill 445 F 2 plants. The F 3 was not studied. The indication of 
a second factor for red in this fatuoid is of interest. 

III the F ~ Cole X Red R.ustproof cross, exeessi ve weathering of 
the plants occulTed. This made an accurate identification of Il1tllly 
red IUld yellow segregates impossible. If the yellow and re(l are 
grouped in on~~ class, "dtlrk," a reasonably close fit to l\, 15: 1 ratio 
results. 

COLI'; X Rim HeSTf'ltooF 
. ~.--.- .....-..----

Ita rio ICa1enlatl'(1 O-C 
-~.-~-----

f'2 : 
He<L __ 4S1) I!! 

, 
:;80.;:;0 - 05.50 

Yellow _ 24!l :{ Hfj.1H +108.87 
Whiff' ..__ 40 ] 48.38 - 8.38 

or i 
, 

Dark_ 
Whirl' 

734 
40 

J5 
1 

72;;.68 , 
48.88 , 

+ -
8.37 
8.38 

.. -~-.-.-----~ . ."---~-- ..... 
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Tltn inherihlllce· of .floret cohn' ill this cross was so complicated that 
Fa progenies WeL'e studied in each of three difrerent years, Fa snm
mary dahl 'for the ;3 YNU'S W('L'C as :follows: 

('IIISS and progeny Obser,ed Rntio Calculated 

I!':l:
,\IL 1'l'(L" ________ " .... _______ _ 40 4S Ui3.74 +S.20IINpl·OZ.I'goU>i 1'('(1. ......_ •. _ .. }

All gl'ay_______ .._•• 

11~ 


13 ! 3S.4·1 --1.'1-1Ill~tel·'I.!~'ygoll.s got'aS" ~~" .~ '" .... ~, 21 !All YI'1I01I'___ ." ... ___ .. 4 a !)'(H -3.Gl((ptN·OZ.I'gOIl:> ypllow 2 } 
~\II whitt'.•. ______ .... _. 3 1 :ew -0.20 

A"I'I,~:I{ X SWEDIS([ SELECT 

.-----.----.--~ ..-.~---.,-----.-.---.----
Class nnd l)l'ogeny Obsen'eu Hatio Calelliated o-C 

b-'.~ :~ 
'(((I(L," __ ._,__ " ],' 4R I,GAn +1.f.il 
c: I':I.\' ;{, 12 43.S' -G.S' 
)",'110\\'•. lG 3 10.m +ii.oa 
Whit!' 4 :I a.OIl +0.3-1 

It':J: 
!ted •..•_.... 13 l -IS ·H.2;i -3.2:;Ill't('I'llzygoll:,; l.'I'd .. 28 \Urny__ 

... 


lIrtl'l'ozyglJUS gl..I.I· ........ _.' . j'" 
n t ]2 11.00 +1.f)4 


Yplloll'___ .__•.... a 1 .) ~,-3 -.1 I +1.23Ill'tC'l'tlzygous Yf'lIow... ,. ...... 1"'-"'J f 
Whitl' ... ___• __ ... ~_~ ___ 1 1 0.n2 +0.08 

~. y ~ -- _'--r",_~~"---.,-~-~~- -"","---"-~..--.......... --- ~ •._--
ll;i or all til(' plants OhR!'I'\,P(J 1\'('1'(' gl';l;;"Iik(', and 1!'1l1l1l1l ('vlol' ill , of OW" .. 

could not be itil'ntiliell. 

(" \ L(TT'I'A X K (( EWlo X (ETJ nmn>f; E ) 

(\lal'S a 11(1 pl'og-!'ny ()h"~'I'\'I:~(I llal:io Calelllatp(1 0-0 
.---.~~ 1 .. ·---·.. ---~i-----

p!!: 
It('d, :{:{!) no :H3.12 --1.12
I \'I)I,OY. ___ J!) a n.lfi +l.Sii 
Whill' S I G.•!! -1.2.28 

V:t ,: 

ItI'd " 1 ,IS :!(;.:!fi -r;.2~I h'!'Pl'oZ)'gous J't'd ID !
nl"nr _,.." it I 12 (i.filiIlpl\'!'ozygou;; gl'H)' {j \ -1-2.

__ ..Yf·lIow. . a I ;{ ] .n-1 +:ta(j.I1!'tt'l'QzygllU;; yellow 2 f 
Whitl'_. __ 0 1 (l.G;; -O.GG 

~'-~--

Th(' U('I1('ti(' stllllv of the ('I'OS:;(':; of 1'('(1 X whit·('. "'as dillielllt Ill' 
t:lll:ie oj: wl'ati1t'l'illtr. This III:Hh.' aC('lInti(' classifi('at ion ill most inl
pos;;iblc IImllY fillIes. ('ole is a while s('lc-dioll j'rom Khl'I'SOIl. 

44 
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Khe1'so11 (Etheridge) is also white. Apparently from the ('ro~,> of 
red X red, both ned nustproof and CtlIcutta have the same genetic 
complex for color. Consequently, the genetic constitution of the 
parents of the two el'osses would supposedly be equal. The accn
mc)' of this supposition is indicated \"hen the data. from the three 
crosses are summarized in one table, as follows: 

Class and pl'Ogl'IIY Ratio Calculatc!l 0-0 
-------------- -----I-----I··----~·-
L~ • 
.., 3'lted________________________ _ 

114 

IHeterozygous red __________._. 48 224.20 -O,211100 
Grll~------------------ .. --- ___. 22
Heterozygous gray_____ ..______ 12 fI(;.O(; -0.0634yellow__________ • _ •.. _______ .,_ 10 3 14.02 +0.D8Heterozygolls yellow ___." ..___ _ }U
\VIIi te _. _____ .. _________ ....... _ 
 4 1 4.G7 -0.67 

The fourth erOf;S was studied only in til(} F:!. 8egregntiol\was m; 
follows: 

('\11;;:; alld pr:OgPll.l' HaUo 0-0 

E\) : 
-[1(>(L _ •. _ ..• , ... _ 427 GO 417.18 +!).8~
Yellow.. ______ • ___ .. __ . :13 3 20,86 -7.8(;
Whitl'___ ___ .. ___... G 1 0.D5 -1.D5 

The results in F!! of this cross do not correspond with those for the 
prey-ious tlll'(l(, el'Osses. . 

YELLOW 

Yellow X Yellow Crosses 

01H' crossin which hoth parents we're yellow, K:WlllTO X ~Ial:k
ton, Wtlh studied in both the F2 andF':! gem'l'ations. All progNIIC'::l 
we're Ye'llow, l!llt a frw we're li~,dd(,I' )Tellow than the othel's. The 
)[al'kton yellow dii!'PI'('(] I'l'OIll tIl(' \'ello,,- factor in Cornellian hp
callsP n l:{::\ I'atio was obselTNI rat'her f1HIIl :t ~\: 1. Sinen the yel
low faetor ill XanllTo appears to Lw the same as that in nl'd Rust
proof, )Ial'kton must ('aLTY a s('('ond fnd:ol' for yello'\\,. Kava 1'1'0 

(,I'oss('(l with 'Red Rllstpl'oof g-nn' e\-idenee or an intensifying factor 
in F~. TItIlS, it wOltl(L SPPtn thai in XnnllTo the gt'lletic faetol's for 
colol' arc yellow, plus nn int('nsi fyin!! fa('tol': and t'hose in ~[nl'ld"on 
arc n difl\:I'('nt yellow, plus possifJly'n sP('ond jntensiJying' faetOl.', 01' 

one that appar('ntly difr('l's .1'1'0111 t1utl in XanIlT(). Tn the Kaval'l'o X 
)[:u·]don. cross, the presence of! pithl'l' int(>l1sifying' yellow gin's a. 
reddish cast to th(> ]elllllta. 'rite genpt'ies o·f this ('ross is ('olllplieah'rl, 
af> indicated by the lIUIlWl'OIlS nl)(,ITHnt types, which win he discussed 
lal('1'. 

~.\nl()llg the [Hill pl'Ugl'llics of litis (,I'OSS thut headed, 2Sil wpre (\p
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scribed as bronze, or more nearly red than yellow. The closest 
approach to an analysis of the interaction of factors responsible for 
this won Id be a :27: 9: 9: 9: 3: 3: 3: 1 ratio in which 19 segregates 
show the bronze ('olor and 45 segregates do not. The total numbers 
expected would be about 679: 287; whereas actual numbers were 
681: 285. The slight de\'iations Seem to justify this interpretation. 
Extremely intensified bronze oats are easily elassed. as reds, us shown 
by the results obtained. 

~A \-AnnO X )lAnKToN 

"" ."-----"'- '---"'~"""'-"'-- ----- -'-" ~-" "-"-~---I--'" ---"- "--
ClasS and progeny Ohsen-ed l Hatlo Caleulnted 0-0 

'.' .t:'I. 

-lteddi~h ._,. 054 G3 O;;O.!lO -1-3.10YellO\L ___"._" 1~ 1 lj.OI) -3.00 

I. Nilll' grasslike IlP\'er IlPa{\e(\, 

In Ii':l, 1)3 lines were g-roWIl (primarily to study dwarfism). 
Progenies ill all rows were almost exelusiyely reddish to red in 
color. 

Lemma color has been ob:;en-ed in numerous other yellow X 
yellow combinations. In the cross Aurora X Markton, studied in 
C011lWctiOll with the inheritance of smut r!'sistance in oats (Coffman 
alld ot her's, 9), nnc1 in till' CI'OS::; J[arkton X Ua inbow from which 
)larion resulted (Cofrman (lnd others, 4), studied in connection 
with both rust and :::;m ut resistance ill oat:;, segregates indicating 
that I\1al'kton has an intensifying- factor appeared. In the Aurora 
X Markton cro::;s, some of the progenies might easily have been 
classed as reel in I!'mma ('0101'. In the )farkton X Rainbow cross, 
a slllall HUIllber of somewhat lighter ('olored, reddish-yellow segre
gates were obserwd. Con::;eqnently, it is eyident that Navarro, 
Aurora, and )[arkton a]] have, in addition to t he factor condit.ion
ing yellow lemmas, a modifying- factor 01' factors that intensify the 
color. This factor is I'!'sponsihle for prog-enies that closely ap
proach red in color. 

Indicat.ions of such an inten:iifying factor were not found in a 
Richland X Green Russian ('l'o~s (Coffman and others, 9). All 
progenies appeared yellow, like fhe parents. Thus, .it: is e\Oident 
that not all oats c1as:::ed as yellow ha\Oe the same genetic f;lctors for 
lemma color. 

YeHow X White Crosses 

Two cl'osses ill\"olving- yellow and .white oats were studied: Kher
son (yellow) X Kherson (white); and Aurora X 1Yisconsin 1~Ton
del'. In the first cross, more than :2.100 F2 plants segregated m a 
ratio of 3 y!'Uow: 1 white, as expectN1. Part of the plants were 
observed before a· prolonged raill, and the rest were ohsel'\'ed after 
the rain. The lemmas of many of the oats examined after the rain 
had become stainNI. Because' of this. many that would normally 
han' been dass('d as yellowish whit.e WPI'l" (,1'I'oneotlsly e1nssed lis 
yellow. Data fol' elu']l of th(' ob;;(lITations al'e lUi follo,,'S: 
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KUEHSOX (YELLOW) X KHEHSON (WHITE) 
___c<,.,__,__~ .___ ."~~_m_ 

Class and progeny Obsen'ed Ratio Calculated 0-0 

Fq (before raIn) :
·Yellow_--____________________ 202 1Yellow white_________ -____ ., 3 548.25 +7.75354White.______________________ . f 

1.75 1 182.75 -7.75 

p., (after rain) :'Yellow _______________________ 
558Yf'lIow white_________________ 3 1,164.75 +36.25643 }'Vhlte_______________ .._______ . 352 1 388.25 -36.25 

In the Anrora X 'Wisconsin \Vonder cross, the intensifying fac
tor. of Aurora was evident. The ratio of dark to light or white 
individuals in this cross was a good fit to a 3: 1 ratio. 

AURORA X \VISCONSIN 'WoXDlm 

Class lind pt'ogeny Obsen'ed Hatio Calelllttlpd 0-0 

F 2 :Dnt:k_ ..______________________ 133 3 ]36.5 -3.5 
Llght________________________ 40 1 45.5 +3.5 

WHITE 

White X White Crosses 

Only one cross between white X white oats was studied: Albion 
X 'Wisconsin \Yonder. Of the 326 F 2 plants in this cross, all were 
white except 4, which showed a slight ¥rayish tinge. Of 208 addi
tional F2 plants studied, 5 had !t graYIsh tinge. This a.pproached 
a ratio of 63 white: 1 ~ray tin~ed. The calculated ratio was 
525.67: 8.M, compared with the observed 525: n. 

The few gray-tinged individuals were thought to be the result of 
natuml crossing. Hence, an F 3 population of 31 white and 3 gray
tinged F2 plants was grown. The 31 'white F2 plants all bred true 
for white in the F H, and the 3 gray-tinged F2 plants segregated as 
follows: 

.ALlHOX X \VISCONSIN 'VOXDER 

Class anclprogeny Ob~er\'ed Hntio Calculated 0-0 

Fa:
Gray-tinged____ ... ____ ~ __ ... _____ 77 3 81 -4.0Whlte______________,_________ 31 1 27 +4.0 

Thl'se dItta, indicated that the ~ray-tinged individuals were the 
result of field hybrids and that, in tl1l' absence of coniamina.t,jng 
poll£'n. the. white parents to th£' (TOSS Albion X 'Yisconsin "Yonder 
produced onl)- trne-bre£,clillg whit·(', IH'ogeni£'s, as expect£'C1. 

http:1,164.75
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SUJ,:TMARY 

Lemma color, the most obyious character in the oat kernel, was 
studied extensively. Fhoe colors are recognized-black, gmy, red, 
yenow, and white. In these crosses, black X black gave no segre
gation; black X reel gave fhe different types of segregation-(l) 
12 bl~tek:31'ed:l gray; (2) 12 black: 3 gL'lly:1 red; (3) 3 black: 1 
nonblack; (4) 48 black:15 gray: 1 reel; and (5) 9 black: 6 red:l 
gmy. In an five types of segreglltion, Black .Mesdag was the black 
parent used; thus, It genetic difference in the other parents to the 
crosses was indicated. ~Ionarch, the black parent to one of the 
crosses, glLVe It segregation ratio of 9 black: 6 reel: 1 gray. 

Two l.>1:1ck X gmy Cl·OSSl'S gave similar results-3 black: 1 gray. 
Only one Iype of segregation ~lppilrelltly resulted from crossing 
hlack with yellow oal1;-12 blade;~ gray: 1 yellow. 'Vhen black 
was ('l·osse(l with white. a spgregation of 48 black: 12 gray: 3 yel
low: 1. whit(' was foulld. Black Mes<1ag was the black oat used in 
both ("l"OSSPS studied. 

III ('r058es of gmy X gmy,. two typps of spgregation were ob
sm·,oCf[: {i!1 gray: 1 yellow; and 15 gL'lly: 1 yellow. This indicates 
Ihat a11 gray O~lts do not Ita n~ the same genetic constitution. vYhen 
gray oats wpl'e (Tossed with rpd oats, a 13 gray: 3 red segregation 
was observed in onp cross and it 3 gray: 1 red in the other cross. 
Two segregation ratios WP1·e observpd in progenies of crosses of 
gmy X yellow. Thl'se were 18 gray: 3 yellow; and 3 gray: 1 yel
low. 1Jowp\,er, aflH studying the segregation in Fa of the Oornel
linn X ~1arktoll eross, the 8: 1 ratio appeared to be the most prob
able. W"hen gray ,vas erossed with white, a ratio of 12 gray: 3 
yellow: 1 white was obspl"\"ed in one cross and 3 gray: 1 white in 
the other cross. 

npd crossed with reel gil\oe ollly red progenies; whereas red 
crossed with yellow gaye a segregation of 12 red: 3 gmy: 1 yellow 
in two crosses. In a third cross, a ratio of 15 red: 1 yellow (ivory) 
was illdi('atpd. Hl'cl l'l'ossell with white studied in fonr crosses gave 
ratiOii of .~~ rea: 12 gmy::J yellow: 1 white in three crosses and it 

l":ltio of (iO rpd: 3 yellow: 1 white ill the fourth cross. 
)"ello\\O crossed with yellow l1SW1]]Y gi,'ps only yellow segregatps 

inF~ and blpt· gpnprations. This was observed earlier by the 
\\Titpr (ColI'man and others, 4) in hvo ypllow X yellow crosses
Marktoll X Hainbow. and Hiehlnnd X GI'pen Hnssian. However, 
till' NavalTo X )Jarkton eross resnltecl in a spgregation of 63 red: 1 
yello\\'. Both parents are ("ollsi(lpt·Nl by this writer as yellowish 
([pl'i,'ati,·('s of Tpd oah:;. Tn (·I·ossing, the red color is accentuated. 
Probably because each parent includes an intensifying color factor 
they eOlllpkmented pnch other when they were crossed. Thus, a 
wide gradation of eolor in the progenips rpsnlted, ranging from 
those almost as dist"inetly 1"('(1 as Red Hust-proof to dilute reds. 
Onlv it few h·ue vellow indi"iduals wprp obseno('(1. Many plant. 
abPl:l"tlnts, such as'grass tufts, ·were also obsel"l'cc1 in progenies of 
this cross. 
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Yellow crossed with white gave a segregation of 3 yellow: 1 
white in two crosses. This is the usual segregation reported. 

Only one white X ·white cross ·was studied: A.lbion X 1Visconsin 
'Vonder. At .first, an apparent ratio of 63 white: 1 gmy appeared. 
On careful examination in 1!""'3, however, it ·was observed that some 
apparent natural crossing had occurred that resulted in a slightly 
gmy tinge in some individuals. These gmys segregated into gmys 
and whites, and those classed as white in F2 bred true in F 3 • 

AWNS 

Next to lemma color, the most obyious kernel character in oats 
is probably the awn on the dorsal. surface of the lemma. Awns 
may be of three general types: (1) Twisted geniculate; (2) sub
geniculate; and (3) straight. Some oat florets are awnless. 

Wild oats of the A. /at1Ut and Ll. stel·ilis macrocal'pa species and 
the £atnoid and steriloid abel'rants of cultivated species are char
acterized by the twisted geniculate awn on all florets. Such awns 
are sometimes found on the florets of cultivated onts, but usually 
on the lower florets only. The twisting of light and dark awn 
tissue occurs at the base or froll1 the point of attaclunent to the 
lemma to a poiJlt about one-third the length of the awn, where a 
knee or bend oftell occurs almost at a right angle. Beyond this 
knee the awn is tapering, nontwisted, and colorless. 

The subgeniculate lLwn is frequently found on the lower floret 
of Sullie of the cultivated varieties classed either as A. sativa or 
A. byz(tntina. It sometimes serves to identify heterozygotes in wild 
X cultivated crosses. It may have one or several twists of darker 
and lighter tissue at the base, and it may be sompwhat dark colored 
for a short distallce above the twists. The awn bends slightly ·with
out a distinct knee, and the upper part of the awn is usually straight 
and light colored. 

The straight awn is rarely dark, although some individuals may 
have darker tissue than othet·s along their sides. The strai~ht aWll 

does not twist at the base or bend to fonn a knee. It may be pres
ent on aU or nearly all florets in the panicle, as in some Red Rust
proof type oats, or on only a few florets. It is sometimes only a 
coarse, hairlike appendage on a few kernels in the panicle. 

There are so-called aWlIless oat varieties, but a genetically awn
less oat is rare or almost nonexistellt. The, fnlly awned, twisted 
genicnlate ('ondition is almost constant in breeding behavior. Next. 
to it in ('onstancy of breeding is the straight awn. The twisted 
awn on the lower floret, -found in SOllie cultivated oats, is less con
stant; and the subgeniculat!:} awn is the most variable awn type. 
The subgeniculate awn is [~ fair index to heterozygosity and usually 
produces progenies having different a\Yll types in fol1owillg genera
tions. 

The theory tl1at the presence of twistec1 awns on all fiorets is the 
basis :for a genetic study of the, inheritance of awns in oats is a 
new approach. Certainly the fu~l~y aWl~ed cOl:dition X awnlessn~ss 
produces all the other !\,wn condLtIons found III OlltS. :Most earlIer 



2,-Awn types in A'vena: A, Twisted geniculate; B, 
straight long; D, stt'aight short; B, awns nhsent, 
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studies on the inheritance of awns in oats ho.ve been the results of 
crossing the different cultb'ated oat types. Different investigators 
using phenotypically similar oats as parents have obblined different 
results. This is not unusual if the theory is accepted that genes for 
all awn types found in clllth'ated oats are present in their wild 
pro~enitors and that, although two cultivated oats mtly appear 
simIlar phenotypictl Uy, they may differ geneticalJy. If this con
cept is aceepted, the (li versity of results reported to date can be 
IInderstood. 

In these studies, an oat of e~lch awn type was crossed with one 
of the sume type and with one of each of the other awn types. 
The results obtained were often difficult to explain. Factors such 
as moisture, light, soil fel'tility, and temperature appear to influence 
the presence and type of awns in oats, and these factors cannot be 
controlled in large-scale field studies. 

This 'vriler agrees fully with Fraser UJ) that awn develol)ment 
is inclined to be unsulble and is affected l)y climatic condItions. 
Hence, it is diflicult to study genetically, UI1(( interpretations of re
sults usually deal in generaUties. 

In the study of the inheritance of awns, the following combina
t ions were indlldecl: 

Twisted (all florets) X Twisted (all florets) 

Twisted (all florets) X Twisted (lower floret) 

Twisted (all florets) X Straight 

Twisted (all florets) X Absellt 

'l'wisted (lower f1on~t) X Twisted (lower floret) 

'£wisted (lowet' floret) X Straight 

Twisted (lower floret) X Absent 

Straight X Straight 

Straight X Absent 

Absent X .Absent 


Twisted (all florets) X Twisted (all florets) 

Three crosses were studied: One of .'1. fatua with the Sixty-Day 
aberrant; one of A. slailis with this aberrant; and one with a 
f:ttuoid from Fulghum with this aberrant. All progenies in all the 
(TOSSeS either bore awns 011 all florets, or had no apparent segrega
tion for awns. The condition of twisted awns on all florets seems 
to be the most constant condition genetically·. 

Twisted (all florets) X Twisted (lower floret) 

Two crosses ill which one parent had twisted awns on the lower 
floret only, and the other parent had twisted awns on all florets 
were studied in F!! only. 



28 'L'E('II~H'AL Bl'Ll£~['lN l;{nS,e,s, [)EP~L', OF' AGHICCI11'UUE 

Ik.\(,K )fF:SD.\(; X Slx'IT-D.\)' MIEI:I:,\X'l' 

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

( ih;.:pn't.'d Haiio Cal<'ulat('d O-c 

F,,: 
"'I'\\'ll'fPd !!('Ili('uin \(' 


Oil a II IIc1l'1'1"'; 


'!'wi:stl'lI g-(,IIh'lIl:tI (, lr
;)~O 
 ~,Ot~,OG +1.!H
011 10\\"'1' 1101'1'\' 011 II' 1,1-10 

~Uh;':l'lIklll;lll.' ' aos 
~11·ai;!hl 4H 
,\.!)l'Pllf 30 3U).! -l.B4 

- ---~'---'-'- .. _----"--------'" 
I 'Ia:;s :11111 ]1l'ogPllr Oh"('I'\'('il H:Uio Ca1c:ulatNI O-G 

b\l: 
-T\\'[:;\f'd gt.'11 i('ula fp 3U:; 1 
~lIb~I'IIh-lIlall' 4a n::i 4an,oa +O,()i 
~t t:i ight a:! t 
.\h;;l'lIt Ii 1 li.n7 -O,!)i 

-
In t h(>:;(' two ('I'/)~;;(,S. )ll'o!!('nips h:l\'ill!! ('aeh or the awn types and 

p\'()!!('ni('s hU\'ing 110 aWlls Wprl' f(llllld, In both ('I'OSS(-S, the ratio 
of all awns 1)I'('S('llt to a\\,lls ahs('lli approal'hec\ a (i:~: 1 I'atio, A 
SlllllllHlI',V of tlH' t \\'0 ('I'O:'!'('S I'l'\'l'als a SP!!I'('!!ation of (;:\2 all florets 
aWIlP<I: 1,7:\·1, t wist('ll !!l'lliClll;\t(, 0\' sni>geni('ulate awns on lower 
/I 0 I'l'l: on Iy: 7S st I'ail!hi awns Oil .lowe\' flon'l ollly: :36 a.WIIS absent:. 
This was thl' I'x}J('('t('(1 ~l'!!\'l-!!at ion, "in('(' (h(- fllily aWlIl'd ('olldition 
j" eOl\sidel'('(l till' PI'o!!l'llitol' ty[)l'. 

Twisted (all florets) X Straight 

0111\' o\W ('1'0;;;:; ht'(\\'C'l'I\ an oat h;l\oill!! twisted awns on all florets 
a ntl a II oat ha \Oi Il~ :;t l't\ i!!ht a WIlS -was stlld iP(1. Se~l'(-gafion was 
;it utiiNI ollly in VI, Thl' l:eSII Its were as follows: 

H 1,:\1 Ih'S'l'I'IlIlOF Xli'n,(1I n')1 I-',\'ITom 

t'lass ami ]lro1-!('II~' ohf:('1'\'('(\ TIatio Cnl('ulatl'(] o-C 
.. ._---_.__. 

Fa: 

'l.'wisl('d g('lIicul:it(' 


lV, +,,;)Oil all lIol'\'ts .. 13 1 
.\ 1\ othPl' r~'pNL -_ 33 :{ :H.fi -Hi 

----",.---_._-0-----'----_·- .,- . 
Twisted (all florets) X Absent 

Onl\' onl' CI"OSS III which all aWlIll'i's oat was ('rossed with oats 
11a\Oing twisted !!('nienla!p :I.WII'; 011 hoth 01" all flol"e.{s was studied, 
OnlY tIll'. F., wi,s stll(\ipd. bllt a t In'('e·fador dif1'erellce. was indi
('aie'd, 



29 l~nEH1'I'AX(:E OP ~[OlU)HOLO(:rC ('IL\lL\(,'I'EIlS I~ ,I V/'i:\'A 

Bnt'l~ FATCOID X )JOXXRCH 

Class and pl'ogeny Observed Ratio Calculated 0-0
"----,,_._-

F .. : 
-Twisted gelli('ulate

on all t1ol'ets________________ 300 48 315,00 -6.00 
Ruhgl'niculate (IOWN') ________ 44
Straight (Iowel') ._,____________ (;4 } 1fi !l8,44 +9.56 
Ab;;{'nt .•___ , ___ . ______ 3 1 6,ti6 -3.56 

Twisted (lower floret) X Twisted (lower floret) 

Only Olle ('ross b!'tweell oats 11lI\'in~ twisted. awns on the lower 
florets was Ilmdl': Hla('k :Mesdfl~ X Swedish Sel!'d. 'J'his was 
studied only in ]"2, and all :2-1-4 progenies had twisted awns on t.he 
jower floret. 

Twisted (lower floret) X Straight 

In the ('\'OSS Blaek )J!'sda~ X ned Hustproof, awns were studied 
only in £<'2, The twistNl type appearecl to be \'ec'essive, and a single
faetol' d i t1'erell('e betweell the. two types existed. 

BL.\{'K )[ESIlAG X HED RCS'I'I'HOOF 

Cla;;s and pl'ogf'ny Ohsen'ed Ratio Oalculated 0-0 

"FI): 
-~rwif;ted geni<'ulatl'_____ . :!!l(i 1 281.25 +14.75Suhgen iculn te ..______________ _ ]O~
!:ltrnighL_____.. ., __ ._____ _ 72G } ::: 843.75 -14.75 

Twisted (lower floret) X Absent 

Six ('rosses 'wen' studied ill whieh one p:l1'ent was apparently 
It wnI!';;s, and the other had a twisted geniculate RWll on the lower 
floret. )[ona1'('I\. Cornellian, Xo1'th Finnish, and Albion have been 
e1assed as awnless. ~wedish Select, Blaek "Mesdag, and 'Vhite 
BOl1anzalun"e a twisted geniculate awn on the 10'we1' floret. One 
Khel'SOI1 stl'nin that- was used was awnless, an(l the other Kherson 
strain had twisted ~eni('ulate aWllS. The segregation am0l1g the 
pl'Ogenies of the el'osses st lid ied was as follows: 



:W 'l'I'j('HNI('AL 1I1.'LLE'I'IN l:::OS. \'.:-;. nEl.'~l'. Oli' M:UU'CIJlTIUl 

('OHNELLIAX X ::;WEDlSH ::;ELECT 

Class and progen~' Observed Ratio Calculated 

b',) :
"Awns presenL ________________ 1,063 7 991.38 +71.62AWlls absenL_______________ _ 1,203 9 1,274.63 -71.63 

10'3 :All awned____________________ 
fIetel'ozygous for a \\'118 ___ • ,.__ _ 32 }10 13 40.63 + 1.37 
Awns absenL._____ •..__ 0" __ ' 8 3 9.38 - Vi8 

L....--.~__l_~_.......____ _...L ____.1-___ 


BLM'K. .MESDAG X .MONAUClL 

Class aud progellY Obsel'ved Hatio Calculated O-C 
-..,._------_._---- --.. 
F,.:

"Awns presenL______ ._ .. __,., .. 75 1 74.75 +0.25
Awns absent____ ..._._. ___ ..... 224 3 224.25 -0.25 

~' .·3'All awncd_________________ .• 14 
HetcrozygouS for II WI1S ________ } 15 46.88 -3.8829AWl1s nbsent_________________ 7 1 3.12 +3.88 

COItNELLIAX X BLACK l£ESDAG 

Class ali(I prog~'IlY Obscl'ved Hlitio Calculated O-C 
--.------,.

F-2 :Present______________________ 
122 7 127.31 -5.31Absent_____________• ____... __ 169 9 163.6D +5.31 

1<'3 :Allllwned_________________ .. __ 17 )
Heterozygous for awus. _______ 43 15 60 ±O.OfAwns lIbsenL. ________________ 4 1 4 ±O.O 

In the cross North Finnish X Black Mesclag, a condition some
what the. reverse of that found in F!! of CorneIlian X Black Mesdag 
was observed. However, 1n F 3, 45 of the 48 lines had more awned 
than awnless progenies. .A. few awns were present in the North 
Finnish parent, which shows that. it is not really an awnless oat. 
·When the three primarily [I,wnless lines are grouped together and 
the 45 tllat are fully or p('edol111nantly awned are grouped together, 
we hayc in F3 a close approach to a 15: 1 ratio of mostly awned to 
mostly awnless .in this cross, also. 

http:1,274.63


31 I~HER1'l'ANOJ.J Ob' ~lOnpHOLOGlC CIB..RAO'£EItS IN AliEN.A 

Non'I'll FINNISH X BLACK ~1ESDAG 

Class Ilull progellY I Ob!;('rve<1 Hatio Calculated 0-0 

F~:PresenL_____________________ --?11- 9 812.25 -40.25 
672 7 631.75 +40.25 

AbsenL______________________ 

I,' .3 • 
'l'wistet! geniculllte _______ 16o. ___ • 

15 45 ±O.O 
·Mostlyawnles8 _______________ 
Hetel'ozygouS for Ilwns _______ . 29 } 

3 1 3 ±O.O 
. 

Segregation in the Black Mesdag X Kherson cross cannot be 
fitted to any known segreg:ttion pattern. However, individuals 
with awns absent appeal'ed most numerous. Awns were not studied 
in F 3 of this cross. 

BLACK MESDAG X KUEHSON 

Class and progeny Observed Hatio Calculated 0-0 
-

b~:! : 
Twisted geniculate____ ._ •.. ___ . Htj
Subgeniculate________ • _______ 262 7 OM.56 -1.18.56Stralght_________________ .••• }138
AbsenL•.__ .._________ . _____ " 073 0 8:)4.4-1 +118.56 

--_. 

The cross \Vhite Bonanza. X Albion, studied only in the F z gen

eration, gave different results than 'were obtained from any of the 
other crosses. It appeared that It three-factor difference existed, 
since the twisted awn charactel' was dominant over all other con
ditions and a single plant out of 326 Fz plants was classed as 
awnless. 

W'un'E BONANZA X ALBION ------._--_....._--;-----..,----.,-----,-----
Class Ilnd pI'Ocil\n~' Hatio Calculated 0-0 

- -~- -. - --~. ···-1---'- -----1---
(,~') : 

-Twisted g('niculat('. .._ ... _. 
Subgelli(:ulate____ .._.. _ ... ___ ... ,,;) OH 320.!)l +1.092~~ } 
~traight•... ___ "' _. __ 3
AbsenL_______ •. _ 1. 1 5.0!) -4.00 

In the fonl' crosses of Black Mesdag (twisted on lower floret) X 
awnless oats, segl'egation in all indicIlted a two-factor difrerence, 
although segregation ratios ditl'ered. 

In Cornell ian (absent) X Swedish Select (twisted on lower 
floret), a i present: 9 absent ratio was jndieatecl in F!!. In F 3, a 
mtio of 13 present::) awnless was indicated. In the F!! of the cross 
'White Bonanza (awned) X Albion (awnless), a 6::\ :rwned: 1 awn
less segregatiOll was indicated. Albion at times has a few awns. 



___ 

Straight X Straight 

Only one cross was studied in which both parents bore straight 
awns, No awnless indi\'idu:ds wel'e found in l;'~, but 15 plants had 
twisted or subgeniculute aWlIS, as fo]]ows: 

lho RrSTl'Il0(W X ('ALCt;'l'J'A 

Clnss and Pl'llgl'llr Obscl'Yc(\ Ratio CalclIlutNl O-C 

p.• :
-!:;traighL______________ - ___ . _ ms 1i:1 !)7'iAS +0.52 
~ubg(>llielllat(>. .... . __ 1 1 lfi.f.:! -O,fi2Twisted g(~ni\'lllnte .. 14 } 

-.--------.. -----"--.,,~--~.-
In this cross~ n rutio of n:j straight·: 1 with awns of othet' types 

resulted. This appat'ently indicated that not all sfraight-awlIl'd 
outs are gCIH'tic'all,r th(' sarn(', 

Straight X Absent 

:Four cl'o;:;ses \\'('1'(, stlldiNl fol' this ('haracfPI': Hl'd HlIslproof X 
"Xavarro: Calcutta. XKIlPl's(JII: UNI Hllstpl'oof X Colp; and Khel'
son X KI\('I'S011. Sa nllTO, KI1('1'501l, and Cole \n'!'(~ ])!\~\'jollsl.r 
considered to be awnless, 

]h:n H l'S'I'I'I:{l{W X "X.w.\I:HO 

Class and pl'OgPIlY ohi'(>I'\'{'(\ Hatio Calcll1at(>(1 O-C 
~----------~-·I----- ---
'h".-, : 

-.\bscilt.. __ ,._ 3T 3 ;;0.8(; -13.80 
~traighL •. _. !)n() ['7 Oiit..32 + :!.(is
Sllhgeni(,lIlatl' ._ ,,4 3 fiO.SG + 3.14 

t)-Twisted g(>lli('\llate. ". _tJ 1 J(U)G + S.Ofi 

('.\U'!·YI'.\ X Kln:r:sox ( ETIIEI:lDfa:) 
__~~""""""T ~""'" _.~_. 

Class ilnd pro,!.;'l'IlY IOiJ"pn'pd I Hatil) en ]('111 a 1"(>(1 O-c 
__,.,_._,L 

'It'~ : 
-~rwistt'd g-rnit'uln tl' (j 

~l1h!!Pllh'lIln tp 20 n :!O:-,.i-;S +IT.]:!}~rr:li!!ht I!lT 
A\\'1I1ps;, Ha T WO.I:': -IT.la 

~~~~~.~_",_.T><"'_'-'_--'- . 



IXHEHITANCE OJ!' ~lOItpnOLOurO CHAIL\C"l'EHS IS iUt/'iS-,l 

The segregation in two F!! aud olle F3 populntions of }{('c1 Hllst
proof X Cole was as follows: 

Ih:n :n nn'I'I:()(W X ('OLE 

Class alld pl'og\.my Hatio ('al('ulatpcl o-c 

F.. : 
-Twisted g(mlcutat('_~,~ .. __ . 
S\lbgeniC\llate._~. __.• ___ " 237 } 11 ;;31. .... -I- IO,G6
StraighL,,_______ - __ "_ ~_,, __ 521AbsenL______________ . ______ ~ ~~ 

~2:! 5 :!4L;m -In.flU 

F3:
RtraighL._._______ .. __.___ • __ ._ 

Heterozygous. _. _____. _. _. ____• 15 4:-'.0·j + o,on 

AhscuL _____ . _____ .~ .• ~.. , 
 1 1.\,0(; - 0.06 

In tIll' ('1'055 Khc'l'soll (stl'llight Il\nlS) "'ilh Khl'I'SOIl (a.wlIkss), 
2,~H.~ F:! plHlIis wel'(' 01l8(,ITl'd, ~\II appar(,lIL tht'('('-l'a('lol' difrel'PlI('e 
was indil'ail'(1. ~I'gl'('gation waS as follows: 

KIIEI:SOX X KIIEI:HOX 

('las:; aliI! PI'O!;('IQ' Halin Cal('ulntNl 0-0 

I~' 'I : 

-'I'\\'iHtp(] g"llil'ullli('. 707 
Upt:Pl'oZ\'!!OmL .~ ___ . ____ l.1iiO 68 2,:248.31 -(l,31
Stl'ail-:ht-'~_ . __ ________ _ }1.\Sii
AwnleHH __ .~~__ ~ _~ _____~ __._~.. 42 1 3;).(10 +6.31 

III t1ll'Rl' fOllr CI'OSS(,S, all typps of awns except the twist('c1 genicu
late 011 all flol'(,ts W(,I'(, o1>sel'\'NI alllong the l'esu1t ing progenies, In 
OIW ('I'OSS, tlt(' rntio ill F!! was :3 awnl('ss: fli awns prespnt. In an
other ('mss. the mtio in F~ was 1 HWIII('ss: ():J awns prpsent, In 
till' two ojlt('1' C'I'OSSPS, a. two-faC'i'f)l' clifrpl'ence ~was inrlit'lIled, In the 
F!! of all 1lH' C'l'()I:'S('S, 11101'(' aWIlPd titan aWlIl('ss nah.; appeaL'N1. In 
all (,I'O!;S(,S, iIHli\'idual!; with t wisi('d awns 011 Ihe 100\'pl.' floret np
pl'arNI. Only onl' ('l'miS was I!l'Own in tlte Fa, and ill tlUlI ('I.'OSS a 
rat io of appl'Oxirnatl'ly 15 aWI1 (' (1 : 1 ltwnll'ss wasindicatNl. 

Absent X Absent 

Three oats. COrJwllinn. "'\lIl'o1'a. and Sparl'Owbill, pl'('\'iollsly con
sidl'I.'l'(l to Ill' [lwnll'ss, \\'(,I'l' us('d ill crossinl! in this stndy of absent 
X absl'nt 11WlIS, 

Inhl'l'itflll(,(, ill thr ('I'OI:'S COl'Mllian X AlIl'ora. waS sfllc1ied .in hoth 
F2 and F3 g{,lH'l'atioIlS, :So F31ine hl'rd true for the awned COll

dition, ])ala obtninNl '\'1:'1'(' HI' follows: 

http:2,:248.31
http:pl'og\.my


------

____ __________ 

--

3·l T\t~('llXr('AL HCLLl~'l'IX 1:~08, l'.:.i. D1~W'l:. Ol" A{HtrC'I'Ul:l!HE 

_.. __ ._- .~,,-. --- - -".-~ -- -..---- ---- ~.-.-. 

Class and progell~' O!)S('I'Vl'(\ Uutio Calclllatpd O-C 
---- .. - .... --... _..,.•... .......
~ ~ 

F.. :
-Awns present______________ ._. 71 1 GO.OH +10.04 
Awns. alJsenL_______ • ___.' ••.. _. 800 ]5 000.00 -10.00 

[<"'3 : 
n('tl~rozygolls • ._ 4H ]5 4n.!)4 ,00
Awns ab$enL _______________ _ +

3 1 3.0(l - .0(; 

The cross Cornellian X Sparrowhill was studied in F:! only and 
data obtained were as -follows: 

C'OHXELLIAX X SI'AHHQWBlLfJ 

o-C __.. _{'h:~:_I~~~~i~Ogl~Y _~i(~~~I'\~l- _~ +1~~t.0 _.~I;Cnl~I~~(1 
F.,:

-AWl\!; pt"PSent __•. __• __ ___ ____ HJ4 In Iii;:; -1.0 
Awns ilbscnt________ • __ •• _. _. 12 ] n +1.0 

--~---

Hellc'c, although ('ol'llellian, Am·ora. and SpalTowbill are sup
posedly awnless oats, ('l'OSSPS between them give indications that 
all have factors for awns that: pl'odu('e more awned than awnless 
indi,'itluals in I:he ('I'osses. 

Olle cross hetwl'en two supposedly awnless oats, grown in the F~, 
segregated .in it riltio of 1 oat with itwnS present: 15 witlt awns 
absent. In the Fa, howe"l'r, the l'e'-erse was found, or 15 with some 
1I wns pl~eSl'l1t: 1 with a WI\S absent. In a SN.'ond cross between two 
supposedly a.wnless oats, the ratio was 15 with awns present: 1 with 
a wns absent. 

T11l'se tLatail1dictlte that awnless oats are rare and that some sup
posl'dly a\\'nl~ss onts possibly cart')' genes tOL' lnvns in the hetero
zygous conditIOn. 

SHAPE OF BASE 

Oat specirs and nll~jeties clifTer itS to shape of the base of the 
primary floret. The wild Qat species A. sterilis separatl's from its 
pedunc1l', l(':t"ing a very prominent, long scar and cln-ity in the 
base of thl' 10wl'I' floret. Tlte angle of this separation ill A. 8tel'il'is 
(Ii frers somewhat from that in .'1. jatlla in that it is more oblique 
and the scar anel cavity are longer. Both species have very lal'ge 
cavities surl'oU1Hled by an expanded periphel'Y ring with more or 
less long, bristlelike hairs. l'he length of the hairs in A.lattl(~ is 
more Yllriable- than it is in :1. 8tel'ilis. In ftLtuoicls (false wild 
oats), the Citdty is usually similar in sizl' and shape to f:hal in 
A. jatua. Fatuoicls :lli'io diffel' ill length of basal hairs. 

The Sixty-Day st~riloid-fatlloid has a. basal scar similar to that 
in .:t. jat!w, except thal it is oft'en somewhat longer. 



1~lmHI'I'.\~('I~ (W ~1()HL'J10UHlI(' ('IL\IL\("I'I,m~ IX .U'/,';\,.1 

1,'IlWllt: 3,-ShuIW of ba;:a.· ill A 1'/'11(£: A, l'rolllill('nt ha;;al ;;(,:II'-I~'ft to I'ight, 
A, Ja(III1, ~L bYZlllltillll \'at', ned ltustproof, anll.1. sl('rili,~; n, basal (;('al' ohscun! 
--Ipl't, A, ;:Ialit:n \'al', Khl'r:mn, alld righI', ,I. liYZIlII/iIl(l \'al', BUl't: (', I/a;,;al >wal' 
absent-l('f:t. A, lil/ZIIII/illlL val',lIurt, allli right, :1. ,;(/Iil'(/' var, YI('tory, 

The shape of the base differs among C'ulti\-ated varieties, Hed 
Hustproof has n pl'onolineecl e:l\'ity: Black '\lesdag has a small or 
obscure CIl\-ity: anti some varieties ~uch as Khcrson and Cole ha\'c 
no ('ll\-ity at all. although occasional kernels do havc an obscure 
type of clu-ity, In hybrid progenie:'i, the shapes of bases grade 
into olle :'J1other anti make exaet elassifkat ion dillic'lIlt- and SOIllC

times illlpossible, 
The inheritnne{' of simpI' of base was ::;iudietl in IIIP following 

l'olllhinations: 

Prominent X Prolllillt'llt Prominent X Ab;;l'nt 
PI'olllirH'nt X IIhseun' IJIl;,;C'url' X Ah:;;('nt 

Prominent X Prominent 

Two 'TOSSes. of oais ha\'ing Pl'OIl1il1l·!lt basal sears wpre studied for 
this eharlleter, Red Rustproo t' X ('a ieutta was st II (\:(·d in F'!! a lid 
1;':1' l{{':-ults in the F'!! ~PIH'l'alioll \\'PI'P as follo\\'s: 



Hm UUSTI'HOOt' X C~\LCC'I'I'A 

('lass and progeny Obser.e<! Ratio Calculated O-C 

F!!: 
Prom inen L ________ ~~ ___ "._ fiST 63Obscu I'C___________ • __________ flTTA8 +n,5~

6 1 ]5,52 -9J)2 

Tn til(> F!! seg"l'Pgation, illdi"idual:-: witil o\)seul'(' IYPl' basal selll'S 
appeal'pd, III F:i , all ,W lillPs grown bl'l'd true 1'01' PI'Olllilll'lIt basal 
scars, Xot all A, byz(lIIlinn oais with pl'ominent baslll scars an' 
gl'IH'lieally alike l'\'(~n though I hl'y appeal' 1.0 be. alike phenotyp
if'ftlly. ~\ :fl'\\' segl'egalps with less prolllill('ni or 1Il00'e obscure type 
basal sean; SOlllPtillll'S appeal' in ('r08s('d progenies. This is of In
tel.'est in eonneclioll with the origill or appearallce of cultivated or 
.~(tlil'a-like indi\'iduals in A. byzantina, oats. 

In the Flllghnll1 fatuoid X Sixty-Day abel'L'ant CI'OSS, both par
enls ha,'(' IH'olllilll'nl basal seal'S, although the sears ditfer ill shIt))£'. 
:-\egl'l'galion in F~ of !his ('I'OSS waS as follows: 

F"1.(; II L\l I'''\'ITOII) X :-\lXTy-J>Ay Am~HHAX'I' 

Clas!; an(\ \lI'OW'IlY Obsern:d Itatio Calculated 0-0 

F .• : 
-1'1'OlllilJ('IJL 63 82,(l1) -O.G!JOl):;elll'e._______ •. ____ _ 

1 1.31 +0.(;1) 

Indi\'idllals wilh Ihe obsl'lIl'l' iypl' of StHI' also appelll'etl in thii'i 
('ross, This fact might be indicIltiyl' of the mode of derivation of 
cultinltNI Iypes frulll ditl'l'l'('III- wild types, 

Prominent X Obscure 

Foul' (TOsses between oats with promillNIi: and oats with obscure 
IlaRal tYI)(>s \\'PI'f,' silldipd. In thi,.; gl'OlIp. fhe prolllillent basal CtL\,

ity tYI)(' ill flIP stel'iloid-t'ailloid aill'l'I'ant 1'1'0111 :-\ixty-Day was 
l'l'osspd with Hlat'k ~\I('sdag, which has i he obs('ure IY1)(' of s('a1'. 
:-Iegl'Pgat ion ill I hi" ('I'O";S ""IS as follows: 

~lxT"-1h y ,\111':1:1:.\;:0>'1' X Ik.\CK )fESllA(; 
---..'-.~"-"~"--"~---------.,.-----.---_;_----r_-.--

Itntio ('all'lIlafl'll ()-() 

..... ; 
-PrOlllillPnt. foal '1 fill.fo +lf1.foIntermediate_ 1.Hi:!ObSClll'e ________ " 3 1.~34.~ -l!),r.an.'l 

Fa! 
I:'l'orninenL +~." ~~_~ •._ " 1 -I.:' 
] Iltermediatc and Ob8(,1I1'(' a +Lfi

----.-"------.-..~.-~--
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Segl'egatioll in 8 Fa lines of this cross was as follows: 

Class amI pl'ogeny Observed Ratio Calculated o-C 

.Ii'a: 
ProIllinent_.,______________ ___ 43 1 43,2fi -O,21l 
Intel"luedillte and obs<:\lI'e______ 130 3 12tl,7fi +O,2fi 

In F!! there wel'e too few progenies with obscure and intermediate 
sears and too many with the prominent. type of basal seal' for a 
good fit to :t 1: 2: 1 ratio, but the dedation fl'om the expected 3: 1 
ratio in a population in excess of 2,000 individuals is not large, In 
the sllIall Fa grown, a segl'l:~gatIoll of a: 1 resllltNI. 

In the Burt. fatuoid X Blaek )fesdag cross, as in the Sixty-Day 
abeJ'L'allt X Blaek Mesdag' eI'OSS, a single-faetol' dilferenee seemed 
the most logical explanation of the reslllts obtained, 

HUln' fWL'('OlO X Ih,,\t'K )h:SlM(; 

('lass alld 11I'Pl,:PIIY ltatio Caleulated 0-0 

Lt'n: 
-PI'OlllillPllt ±O,O 
(1)8('111'1' __ 11' !H3 282 ±O,O 

If the data fl'om the two erosses Sixty-Day abermnt X Black 
)[esdag and Burt fatuoid X Black )[esd:lg are added together, the 
results :ll.'e as follows: 

Caleulah'd 0-0 

b',,;, "",::::: "",' ":'~""' .....-- ()~"::l"",," 1 
fiO:;,fi +1!).fi

Ob!;('ul'(' _____ ._ l,7!)7 3 J,SHU' -In,fi 
____ ..... _.. __._"__."_.___~__ ." _____J'-___--1.____ 

'rIte, prolllinent IJll~e type Red Hllstproof \\'as cI'ossed with the 
obs(,lI1"e hasp f\'pe Hlack )('esdag, This Cl'OS5 wa~ tite most di/ticult 
to analyze, $;iric(' litel"(, was a. eomplete gradation of typeR fl"om one 
parent to till' other, The F!! segregation of this el'm;s was [I,S follo\\'s: 

RED Rt'sTI'Hom' X Jk,\CK )b:SD.\(} 

('1;1>;1' a lid [ll'tlgl'II~' Oh,wl"'l'd Hatio (,;tI('uJatp(J ()-f' 
____.,0_" -------..........,.., 


I" ~:! . 
I'nllllillPII!" 3!).j 1 281.2" +112,75 
I nH'I'lIh'dia 1\'- ODS 3 8-13,7;:; -112,7fi
OI\';('III'P. . 3:~~ 
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In this cross, it was practically impossible to differentiate obscure 
type individuals from some intermediate types; hence it would 
seem logical to consider the progenies as comprising two groups. 
For a smgle-factor difference, there are far too many prominent 
type individuals. For a two-factor analysis, the reverse is true, 
as follows: 

Class and progeny Observed Uatio Calculated 0-0 

F.,:-ProminenL_________________ _ 394 0 421.88 -27.88
1ntermed la te.______.. ________ _ 
Obscure _____________________ _ 098 ", 9 632.81 +65.19 

33 1 70.31 -37.31 

---'----_.... 

In the F2 of the cross Red Rustproof X Navarro, segregation 
was as follows: 

REO RUSTPROOF X NA"AHHO 

('lass and pr:ogpny Ohserved Ratio Calculated 0-0 
--~----~ 

l('~ :
ProminenL__________________. 334 1 271.25 +62.75Obscure __________ - ___________ 751 3 813.75 -62.75 

Usually the obscure type basal scar is dominant oyer the promi
nent SctH' in a 3 obscure and intermediate: 1 prominent, but the 
data obtained do not indicate this to be true in this cross. 

In three of these four crosses, a poor fit to any usual genetic 
interpretation was obtained. Too many prominent scars and too 
few scars of other types were found for a monogenic interpretation. 

The summary data on the Red Rustproof X Black Mesdag and 
the Red Rustproof X Navarro crosses are as follows: 

_____.~Cla~~~d~~~g_eny --IOI~~erY~d-: -~~ -Calculatecl I O-C 

F,,; . I I 
Prominent- __ . __~____ 728 5 000.02 +37.38 
InterUlecliate and olJs(·urp______, 1,482 ! 11 1,51D.38 I -37.38 

If prominent base type is recessive and obscure base type may 
be phenotypically alike but genotypically different, we can assume 
two factors for inheritance of base type in crosses of prominent X 
obscure. Consequently, in $ome cro'sses a segregation into a 3: 1 
mtio will result; whereas in others, segregation into different ratios 
will result. In a two-factor interpretation, 5 genotypes could pro
duce the recessive (prominent) type bases; and 11 could produce the 
dominant (obscure and absent) type bases. In such a case, a ratio 
of 5 phenotypically recessive type (prominent): 11 dominant t.ype 
(obscure and absent) would be found. 

http:1,51D.38
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Prominent X Absent 

Three crosses between oat varieties having prominent basal scars 
and those having no basal scars were studied. Calcutta (prominent) 
X Khel'son (Etheridge) (absent) was studied in F 2 , and results 
obtained approached the expected monogenic ratio. 

CAJ.CU'fTA X KUEHSON (E'l'FrEHIDGE) 

-------------------------- ---------,--------,--------,--------
Class and progeny Observed Ratio Calculated O-C 

---~----

Ii'2 :
PromlnenL__________________. 112 1 91.5 +20.5Obscure _____________________ . 

169 2 183.0 -14.0 
~\bsent_______________________ 

85 1 91.5 - 6.5 

In the cross Cole X Red Rustproof, a close fit to a 3: 1 ratio was 
observed. Results in F2 and Fa were as follows: 

COLE X RED RUSTPROOF 

Class and progen~' Observed Ratio Calculated O-C 

F:!:ProminenL __________________ ?-_.ILI 1 284.75 -29.75Obsf!u l'e_____________________ . 486AbsenL ______________________ 3 854.25 +29.75398 } 
F3 : P rOlllinen L __________________ 13 1 12.25 0.75

Hctel'ozygou:; ________________ . +
31 

_~bsent_______________________ 3 36.75 0.75.
5 } -

The Burt fatuoid X Monarch was studied in F 2, and results 
obtained are similar to those frequently reported wherein the inter
mediate and obscure types are added. 

BURT FATUOID X :MONARCH 

Class and progen~' Ohsen'ed Hatio Calculated O-C 
--- -~~ --~>--~--~-----_. ". 

I!'.):
-ProminenL__________________ 113 1 10i'i +8.0
Interrued ia te _________________ 241 ~iJ Absent _______________________ 3 315 -8.0(i(i f 

--------------------'-_._--._----''--.------'----------''--------

If the data from the F 2 populations of these three crosses arc 
added together, the summary- IS as follows: 

CIa.,:; and progeny Observed Ratio Calculated O-C 
.~----- -----1-----1---

ji'q:-Proutinont__________________ _ 480 1 481.25 -1.25 
OhiiCure and intermediate_____ . 806 ) 3Ah;;PIlL __ ....__ . _________ .... 1,443.75 +1.25540 ( 

http:1,443.75
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Thus it would appear that, in crosses of oats having prominent 
scal'S with oats hadng no scars, the prominent scar is conditioned 
by tt single-factor difference, The same result was indicated when 
oats having the prominent type scar were crossed with oats having 
the obscure type scar. 

Obscure X Absent 

'1''''0 cross('s of oats with obscure type scars and oats with scars 
absent could not be Ullalyzed by allY ordilHlry segL'egation ratio, 
although in both crosses, Cornellian X Black Mesdag and Black 
Mesdag X Kl1e1'son, a two-factor interpretation was the closest to 
allY indicat.ed, In the cross Cornellinn (absent) X Black Mesdag 
(obscurc), segregation in }i'2 was as follows: 

(\mXF.LLL\X X BLACK ~h:s(),\G 

Hatio Cal\'ulatcll o-c 

L" •• :
-Obscl1l'c_____•. ____ ,______ ,._ i!)n 13 8H,!14 -15,fl4
AbscIlL______________ • _. __ .______ !!O-t 3 lS8.00 +15,!H 

In tll(' cross Black )fesdag (obsellre) X Khcrson (absent), segre
gation also indicated that 1'1"0 factors wcre invoh'ed, However, the 
rcslllt ili Ifcl'l'cl :from till' (TOSS in which Black Mesdag was crossed 
with COl'l1cl1inn, 

BC,\C'K MESDAG X KHEHSOX 

Ratio Calculatcd O-C 

Fl): 
-OhSClll'e~ __ __________________ 
AbsNIL._______ . ________________ . 

212 
3!!S 

7 
!) 

236,25 
303,75 

-24,25 
+24,25 

Appat'(,lIt1y, th(' obs<:llI'(' t.ype of basal sellr was dominant in the 
COI'nt'lIinn Cl'oss: wh('r(,Hsin ("11(' KII(,I'son Cl'OSS the rC\ret'se was 
tl'llt'. ~\s ft l'cs'IH, data. OIL theinhet'itanee of the basal sear 1Il 

obs('ul'(~ X ai>s('llt ~l'oss('s call not: be considered conclusive. 
The Jact that c1iil'pl'('llt Iyp('s of s('gl'egations were observed in 

Ihes(' two tl'OSS('S mightflll'!'Iwl' ill(licfltp the diffel.'(,l1ce in the genetic 
cOl\stitutio11 of' pll('nolypit'ftlly similar fypes of bases foulld in 
COl"nelliall X Kllcl"son. 

SUMMARY 

In oats, basal SClll' or shape of' base mu.y be classed as prominent, 
obscurc, Ol' abscnt. Some innstigatol's have referred to the latter as 
;'pointed." 

In two CI'OSS('f-; b('t:wl'cn two oats haying a prominent basal scar, 
a ratio oJ (j:1 promin(,llt: 1 OhSClIl'(' scal' was indicated. In four 
crosses of oats Illlving a pl'onlin('ni: basnl seal' with oats having an 
obsC'ul'(, scar, the ratio -was 1 prominent: 3 obscure in two crosses. 

http:indicat.ed
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Ll the other two crosses, the fit to either a 3: 1 or 15: 1 was very 
poor. HOwe\Ter, if the progenies of these two crosses are combined, 
the fit to a 5 prominent: 11 obscure is indicated. The Fa was not 
examined for this character. 

In three crosses of oats having a prominent scar with oats ha\rillg 
no scar, the ratio in all approached 1 prominent: 3 obscure or 
absent; llnd if the segregates of the three crosses are added together, 
an extremely close fit to a 3 promillent and. intermediate: 1 absent 
is obtained. 

Two crosses were studied in 'which onts hndng the obscl\l'e type 
of basal scar were crossed with oats h:n-illg lIO seal'. In botb crosses, 
n two-factor but di fferel1t segregation was indicated; but, since the 
Fa was not gl'OWlI, the results wereincollclHSi\'e. 

MODE OF FLORET SEPARATION 

Oat breeders fOl'lnerly assumed that Horer separation in A. saiiL'ct 
took place by abscission, just as in _1. tatlta. Coll'man (JB) pointed 
out that this assumptiOIl was illc'o\'\w't ,lnt! thnt floret st'paratioll 
in A. iiath'u adunlly O('('lIl'l'ed by fl'a{'ture, FlIltlwl'IllOre, except 
for floret sepat'tLtjon ill A.. fall/a. and the jahw-like fntnoid aber
1'!1I1ts ill ",hie!l sepal'Htioll resul!~ by al~st'issioll (with one exception), 
floret separation II~ all hexap~Oltl oat;.; I::; aetually by fracture. ~rusll 
(21) supported fillS obsen"allon by ('otfnHlIl. 

The, exception Ilote(~ ,ilbQn' is the. S,ixty-Day al,>erra,nt. This oat 
does not separate ('ntu'ely by abscIssIOn; there IS onen some at
tached tissue bet \\'('en the secondary floret and its supporting rachilla 
segment, which, ill sepamtioI1, :fL'equently breaks away a portion of 
the periplwry 01' wall around the bas~,ll ca,-jty of the. secondary 
floret. Also, in sOllle eases the entire rachilla segment may remain 
attached to the lIPP(~I' or s€'('ondary floret. 

The area in whi('h the frllCiul'€' of the supporting l'achilla seg
ment takes pillee difl'ers decidedly, In .:-1. stn'iUs and among clIl
ti\'ated vflrieii(':; of A. byzantil!rt. fradure is almost ('xclW';iYely in 
the b:\Sltl pod'ioll of the supporting raehill:l s('gment; whereas in 
A, sath'a, it ili at the top Or the distal pOI'tion of the segment:. 

In the l)l'l'i'l'lIt study, modes of flOl'l't separation obselTed were 
as follows: 

}o~l'actlll'e (hasa!) X Fracture (distal) 
,Pl'llctUI'l' (hasal) X S('lIIiai)scisSioll 
Fl'llctul'E! (bllsal) X Abscissioll 
Fl'actul'(, (distal) X ~eil1iabscisgioll 
E'ractul'e (distal) X Abscission 
Abscission X St'miabSCissi()ll 

Onf' other IIlOtlf' of Iloret :o;eparation wa::; f;tlldipd: "d.. faltal 
(abseission) X A. ,!tll,cla: In _I. Illllla, 1I0l'Pt :-;l'Pl1l'lliiol1 .is I1II1t'it less 
deal:l)' s~en dUtII. It.]" In ('?,"el'ed m~ts bl~('all:'(,. thl' groats Sepal':lte 
readIly from theil' glumes .Ill ihrl':-;hlllg. IIlAl':l<l oj' the florets sep
arating from one. another. 

Only one oat in which spiln·let :-:eparatioll was by io'Pl11inhFcission 
was illeluded, This \\'as thl' Illlustwi Sixty-I)ar sipl'iloid-fal:uoid 
abel'l'nnt, which Illay sepamte in anyone 0'[ tllI:ee different ways: 
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"'Wl'ln: ·1.~~FI()rl't: ;«',"lratioll in (,lIlth'at('(\ \'ari.Nil';'; ('I' .:IrcllfI: l . .,rt, A. sa/ira 
ll'l'lLtture (list.al); right,.1. buzal//ill(/, (usually fracture ba:;al). 

(l) By abscission, (:2) by I'raeillr(' (distal), and (;~) by Jraeilll'p 
lbasal}, _\11 ihrpl' ways 01' flol'l'! sC'paratioll han' 1)('PI1 fOllnd ill a 
single paniel(' of litis aiJ('ITal1l oat. This IIl1l1slIal oat was dis('o\'('rpd 
by tlte writl'l' ill _\kl'Ol\, ('010" ill 1l):2:2, In I!)(H, tlu' writer dis
('OVPI'('<I a sl'colld oat 01' this !."Ill' at _\.b(·l'lil'l'lI, Idaho (see p. 7;\), 

.fracture (basal) X Fracture (distal) 

.\s intiiC'atl'(\ pn·\·iously, fraC'llll'p (basal) is l'('pl'Piienteti ill cul
tivated oats Ii)' A, 1J!lz{(lIlil/(/ nll'ieties: wher(,Hs fradul'e (distal) 
is found in A, ,~((til'll nll·il'ti(·s. This eomhination was stlldi('(l in 
fOUl" ('['O::;S(>5, 

BI,,\CK )£I.:SD.\G X HEll HI'STI'HO(W 

('las:" ancl progeny ( )h~('l'\'('(\ Ratio ('aklilatNI 0-(' 
~.h_'___'_"_"_~_~_""""'_··_·~ . 

F'!! : 
Fractur(' (hll;:all 
lntprllwoiatf' 
FrlH'tllrp «llstal) 

714 
aHi 

n;; 
Hi 

1 

1,O;;·tnn 
70.at 

-Z-Ui!) 

+2Hj!l 

~-------
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t'lass and ]Jl'o;:wny Uatio Calculated o-c 
--_.-.-.-.-~.--~-.~-..- -~.~.--" ---- ----- 1----
F.. : 

'Fl'aetul'C (bluml) and 
intl'I·In('rliate..• __ . 233 9 205.88 +27.12Fracture (di:mIl) •..,.__ •. _•• _. 133 7 160.13 -27.13 

------".·--~-----~--______L_____'I________' ______ 

o-c 
I":!: 

b'raetul'e (ha;;lli) and 
in terul('d:a te........ 

i!'raf'tul'e (di,;;tal) ._._ ...... __. 
(lS7 
]30 

13 
3 

628.06 
144.94 

+8.94 
-8.n4 

F;1,: 
1"rH('tul'C (baSHl) only._. 
1"meWr\, (ha:sal) and 

lH~t('rozygOlls._, .. , _•. ,. ,. ___ ' 
1:I~>t('I'ozygous ollly ..... -"-- .. - .... 
I n tc I'llIPd iatl' only.. .., -- "" ... 
FI'aC'tnrc (distal) on 1.",__. ·c·_ ~ 7 

't5 

2~~ 
9 f 
l' 

!12 t 

i3 

1 

I 
36.75 I 

t 
f 

9.19 

3.06 

-5.75 

+7.81 
-2.06 

].':1: 
or I 

I"radll!'\' (hasal) . _.__ . _..,• ....... -.L ... ~..... 

Ht'tPI'ozygoUi<, """" _, .... . - -- . 
Fra('turp (distal) alI(I 

;j }34 . 13 ! 39.81 
I -0.81 

int('rm('(.l.iate ... .. - .. .. 

~..~" --..."...,,-----
10 3 

I 
9.1!) I +0.81 

('lass and ~;~:~~,~~:-'~--'-:---(-)-bS-'('-r""-C->d~! Uatio I Calculated 1 o-c 

I·':! : 
Fl'a<"turp (II1I,:al) 2B:{ 10 288.7:' + 4.25 
1"1':1('( II 1'\' (di:;iall laB 6 137.2;:; : - 4.25 

or 

Fradul't' (ha,:all 2:{:{ 37 21l.:'H +21.41
1·'I':I(·tll rp (d';:ra\) . .)la:{ -, 154.41 -21.41 

-~"~·'__r __ 

The 1tJ: (j ratio indicated canllot bp pxplained by any usual 
:;l'gTeg-ation, nnd no usual ratio apparently applies in this case. 
110\\'1'\'1'1', the results inclieaie that more than one factor is invoh'ed. 

In all four crosses studied, the tlpproach to a two-factor diff'er
en('e was indicated, althotlgh the llppl'oa('h to the expeeted was less 
close in some than in others. 
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Fracture (basal) X Semiabscission 

Only one cross of this combination was stllcliNl. Heslllts were as 
fol1o\\~s : 

h'., : 
·Pr:H'l\ln.' (ha,.:al) 78 3 8-1 -G.O 
*'111 inIJseissi 011._ •• ____ ... ---- 3-1 1 28 +0.0 

__~~,,~~_,~_,___• __ .~ •• '.'. ___ ~._~_~.•___,__~l._____--'____ 

Th(\ 1lI111l[jPL" of. plants obsen'p{l was small, but: an appal'ellt a: 1 
mtio was indiefltNl. 

Fracture (basal) X Abscission 

Onlr OIl(' ('L"O;':S. Fulghulll fatuoirl X Hed nustproof, \\'as studied. 
nesults \\"P\"(' as follows: 

Fn.oIlL')[ 1·'.VI'l"(JlI) X REI> Hnn:I'H(\(W 

('WS:; :lnd PI'D;!:I'II," (lh;':\'I·,'PII Hatio ('nl(,lIlaipd o-c 
... -----·..1----

F'., : 
-.\IJ,.,C'issioll 4!i 1 :;4.:; -S.;:-, 
.l.1I1(l[·lilt'ctialp :11111 1"r:(('\III·1.' 

1-') H;:3.:;(ha,.:aLl 1- 3 +8.;; 

1-'3: 
.\h;wis,;i()n~ 13 1 1'1.:' +1.:i 
1ni('l"llw!lilltl' :I lid fl':I\'l'lIl'1' 

( IJllsall 33 3 3-1.[i -1.;:; 

-------~-.-~ ~-~-~-~ 

~\. \'('1'\' close fit to till' u;.:u:t! I'atio or 1 fatuoid (ahHeiHHioll) type:;) 
.• 1, b!lzlilltill({' fl'at'lun' (basal) and intenm'diatl' tYPPH l'eHltltNI. 
This W(lS [I'll(' III hoth till' F~ lind tlip F;l gPlIl'ratiolls, 

l'racturc (distal) X Semiabscission 

III ,lil' ('1'0"''' Sixty·Day n1,('I'I'<1l1t- X Blat'k ~1(,Hdag, tli(' apI'l'o:l('1i 
to a (\\"o-fat'iol' dill\'n'IIl'l' ill I"!! \\"n~ \'f.'I'y closl'. 

SIXT1'-I>,\1' .\I\I':lnl.\.:\'T X BI~\('K ·~ft.:S\).\(; 

Cia:;,; amI [)l'og:l'llr OhHf'l"\'('(1 Hntio ('alC'ulntf'tl O-G 
- .~---.-- .. -....- ~----

F'2; 
FI'[I(·turf' (11asal) __ . 803 7 sn:lJ3 -2.13 
rlltPl'I1H'dilltPflud nllril"at!'d 1,15:3 {) 1,1:;0.88 +2.12 

http:1,1:;0.88
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:Flotet separation in Black )fesdag is by fracture (distal) i where
as, ill the Sixty-Vay aberrant, flol'l't El'pal'ationis by s(>llliabscission. 
A yery large ];..,~ and R \'ery small Fa population of this cross were 
studied, III all F!! population of :2,u·W plants, segregation indi
cated. an almost perfect lit 10 tl 7 Sixty-Day aberrant (semiab
scission): 9 intermediate and cultinlted (fracture distal). 

Fracture (distal) X Abscission 

Five Cl'OSSeS of this combination were studied In F... In four, a 
!'cilsonably close fit to It 3 fractUl'('. (distal) : 1 abscission was found. 
In the fifth cross, a, closer appro(leh to a two-Jador segregation was 
indicated. 

BUln' .FA'ITOW X Jk.\('1( )[ESD.\G 

Class illlti progeny Obscrn:!d Uatio Calculllti.'(( o-c 
---.---.---------~ ------1---.. -.
E'.t: 

-A bs<;issi(l!I~ _,_ !H 1 	 ±O.O 
IlltcrlUcdilLte ..__ ~ ___ .•.• __ " lfli 1 3 2S:! ±O.OFracture (<lilital)_ l1[i 	 l 


-------'---- . 


FeUllll')[ F.\,ITOID X Hr..\cl( )fEsn.\(; 

().( ,Hatio 

F" •• : 
-AhRcis"illn ______ ., .._ ." •.•._ :,Ui -1.:' 
InteI'IIlPilillt(>. "_ ____._ 11!l " 11 :;.0 +-1,0
I"raet\ll'e (diHtlll L __ • _______ , ;)T~;) ., 

--••. 1 

('lass lind I.Jl·"g'pny 	 ('"kn)alp(] 0-0 

li\, : 
-Abscission. ____ ,_" •. _.•_____ _ 112 1 111.:; ·fO.:; 
IlltPl'lllP(liate and frac:ture

(distul) _________ ...___ .__. a:3-I I 3 ~:~-I.:; -n,:; 

IkltT )·'.\'ITOIO X '\[OS.\IWII 

oiJSI'l"I'pfl Halio 	 () (' 

r\, : 
-Abscission __ I()~ I lO:;.() +::.0 
rnterlllP(lin tp 	 I\):{ 1 :\ :{I :;.0 -::.0Fruf'turl' (distal) 	 liD I 

f - . -~-" ~,-~--



Although many reports haye indicated that oats hnving the 
fatuoid (abscission) type of floret separation di11'er in floret sepnra
dOll from cultinlted O,lts by a sillgle factor, more than a single
factor difference was indicated in the following cross: 

Re<\J(e1u FL\1'l'OID X BLACK MESD.\G 

Class aud progellY 
------------ ----,' 
P .• : !-A bscissIOIl_~ ____ ~ ___ . ____ ... 70 ~ 1 i 101.0 -::I1.U

III termediute________ . __._ .. __ 155l 3 I 303.0 +31.0b'ruetllre (distal) ._ ....______ _ 17U il 

or 1 I
! 

Ah~<:issi()n ___ ~ ___ . __ ., _ • _____ .,1 Tf) ! 31 7[i.7;:; - fl.7rlIII t~·rllletiia te___ .. _____________ 0;) , 
b'ra<:tllre (uistal) ____________-' 

1-- '} 13! 3!!S.!!;:i + i).7ii179 

The fit for the usual 3: 1 mtio was so pOOl' that another ratio 
was suggested. 

Abscission X Semi abscission 

Four CI'osses bebyeen the Sixty-Day nbermnt (semiabscission) 
and either A. /atu(t or a fatuojd (abscission) were studied. Segre
gation among the progenies of these crosses indicated that, in this 
(·ornbinatiol1, floret septuntion may differ decidedly as to mode of 
inheritance. 

Segregation in 1<'2 was as follows: 

A.jatua X SIXTY-Dx\~ ABF.lm.\XT 

Class allll11l"o;;eIlY ()hsen'ed Ita tio Calculated 0-0 

F.,: 
-~('lnia b~(·i:;~ioI\ ,. 256 3 26-l.7[i -8.7:, 
"\bHCiRSioll 07 1 SS.:!;:i +8.75 

The llpproneh to n :3 semiabscission: 1 abscission ,yasindicated in 
the, abon> ('ross. lIowe\>er, the number sepamting by abscission 
wns relatiyely high. 

Two additional crosses between A. fatua. and the Sixty-Day 
abt.>ITant were studied. Because segregation in these two crosses 
was similar, the data were combined in calculating segregation ratios 
as :follows: 

A. jldllil X SrxTy-D.\\- .\IIEHH.\XT 

Class aml progl'lIr Hatio Calculated 
.----. --'-'--1----

Fn: 
- ~{>ll1itl h:;ej""iol1 48 fi71.fiO -1(j.50 
.\ h;;('[""ioll 15 l7S.fi!l +]3.4] 
!!'r!H'tllrp (h:l,mll ] 1UJJ + a.on 



-17 lXIH~ltl'I'"\N( 'F; 01,' .\IOHI.'((OLOll I!.' ('I L\ IL\( "l'EHX (X .11' I':S.I 

Results :hom these two crosses differed {Treatly from thot'c of the 
fit'st A. jatuct X Sixty-Day aberrant (,1'0~ discussed. Among the. 
progenies of tlll'S(, two cro"ses, a small numbet· of apparently SYll
thetic A. stel'ilis (frncture basal) types resulted, and the segl'egafion 
indicated was 48 illtel'medinte 01.' semiabscissioll: 15 that sel)tll'ated 
like true A. fatu(t (abscission): 1 in which the uppet· all( lower 
kernels sepamted only as in A. stel·lli,~. The "egregation in these 
('rosses indicated the presence of three factors. 

In:t (TOSS between :l fatlloid from Fulghul1I (abseission) Illl(l 
the Sixty-Day aberrant (sellliabseit'sion), only a small I!'!! popula
tion waS lwailable :ror study. In. this cross, the fatlloid type was 
domillilllt. Segregation was as follows: . 

FCLGII C)( 1,'.\'LT010 X SLXTy-DAY AIH;HHAN'I' 

CIIISS nud progeny Obserred Itatio Culculated O-c 
b"'*. :

-Absclssion ___________________ 78 15 78.7i:i -0.75All other types ________________ 
6 1 5.20 +0.7[, 

This presumed cross gave unuSlUll results. 'rhe female parent 
was red for lemma color, and no segregation for that chamctel' 
was observed among the supposed F2 indi\'icllltlls. Consequently, 
one may suspect that those incli\'iduals not separating by abscission 
wem the result of natural Cl'osses in the supposed F1 plant and 
that the closeness of the suggested ratio in the assumed F 2 popu
lation was coincidental. 

A. fatua (abscission) X A. Iluda Type of Floret Separation 

Few crosses have been made nsing the A. mulCt \'ariety Liberty 
Hulless. In A. nuda. floL'et sepamtion is obscured by the elon
gated rachilla segments. In the one cross studied, OIily 2 plants 
among the 74 were of the it. fatua type. This indicated the possi
bility or a thl'ee-factol' diitel'enee, although the llumbel's involved 
for itllalysis of a three-factot· segregation \~'ere small. The appl'Oaeh 
to the expected was reasonably close. 

Th(' F2 popUlation was small, but segregation wns as followH: 

.it. fatua X .i1. nuda vat.. LIlIEH'LT HlTI,r,ESs 

Class and progellY Ohserved Ratio Calculated o-c 
F'.,;

-Ahscissiou __________________ _ 2 1.16 +0.84
Fracture (basal 01' (\ist:!l) __ ~ __ 12 10.41 +Uj!.l
A. /I ucla and A. /luda

intermedintc_______ ,,_______ • (j0 62.44 -2.44 
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SUMMARY 

In hextLploicl oats, floret sepamtioll may be (1) by abscission, 
(2) by semiabscission, (3) by fra.cture (distal), 01' (4) by fmcture 
(basal), l~epresentati\'es of these four types are (1) A. jMll(l. and 
the fatlloids, (2) the Sixty-Day abermnt, (3) A, sativa varieties, 
and (4) A. ste1'ilis and A. byzetntina ,·a.rieties, respectively. 

Still anothel' type of floret sepamtion is found in ..'1. nuda, but 
it is com pI icated by the elongtlteci con necting l'lIch i Iht segments, 
especially of the upper florets. 

1:\. two-factor ratIO appeaL'S most logical for explaining floret 
s{"pumtionin crosses of fracture (lmsal) X :fmctul'e (distal); 
although, ill the cross Calcutta~ X Khel'son, the segl'egation did not, 
approach allY IIsual two-.factor ratio., In the A. sluilis X Hixty-Day 
abl'lTant eross, It ratio 01' 3 fmct:ure (basal.): 1 semiabscission was 
indicated. In the Cl'OSS Fulghum fatuoid (abscission) X ned nIlSI:
pl~oof (fracture basal), a ratio of 3 :fracture: 1 abscission was indi
eaLed. In :four combinations of A. satil'a (fmcture disbtl) by A. 
jatU(t or faluoids (abscission), It ratio of 3: 1 was indicated. In a 
fifth (,),055 ill\'olving this combination, a rather close .fit to a la 
fmc-lure (distal): a abscission was indicated. 

The abscission X semiabseission combination WIlS studied ill f01l1' 
eross('s. In one, It segregation ratio of 3 semiabseiHsion: 1 nbscission 
was illdieai{'(1. ,In two erOS::ies ill which s(~gregation J'l'slIHs were 
('olllbi ned, a s('gregal:ion of 4H Sl'miabseissioll: .1:'i abscission: 1 fmc
1:111'(\ (basal) resllltl~d. This s('gr('gation indicated the presence of 
IlIl1ltiple factors. The last grOllp app('al'N[ 1:0 be synthetic ,.t!. ,~U~j'ili~ 
oats. Thei I' a Plwamnce SII pports the theoty of the origi n of species 
among Ill'xaplo.id .A./'t'ncL. III the fourth cross, the abscission tYIll' of 
floret sepamtion appeared dominant in a l;j: 1 ratio. Tim popllla
tion was SllllllI, nlllL the Fa was not grown. 

One ('ross of an .oJ. fatun oat (abscission) X Liberty :IJlIlll'ss 
(nlldlt type) 'was studied. Floret separation in ('I'OHHl'S of A.11,tullt X 
('()\'{'I'(,d oats i:i diflielllt to stlldy gendieally. The rat Iwr complieatpd 
mtio of :j.~ pUit/a): Dintl'rlllediate (hactUl'e basal 01.' diHtal): 1 alJ
St'is::iioll was O\)S('I'\'('(} in F~. The Fa was 1101: stlldied. 

BASAL HAIRS (PUBESCENCE) 

The mode of inheritanC'e of: haf';al hairs in oats if'; difliclllt, to dl'fl'l'
minl" I.'speeially in ('I'OSS('5 ill whi('h thl' prll'l~nts <IiII'm' ill Il'ngf h of 
hairs. In thesp st.lid il's, about 10 kl'l'.lIl'ls 1>l'I' plant \\'('1'\' I'x:lll1illl'd 
hy liRe 01' an :x I.~ po{'!"ei: Ipns. 

The. following four combinations of basal ll:tini \\'('1'(' Sflldil'((: 

~UIII('rOIlS Long X ~unlprOIl,;Lolig 

';\"\1111('1'0115 Long X ~hor:t 


NUllierouS Long X AI/spnt 

XUIII('rtHIS Hhort X Abs('nt 


In addition to thp aho\'(', !-illld\, was al!-iO l\lal1t~ of the illh('rit:IIi('(' 
of n\lIlIPI'OU!-i IOl1g hail'S /11\ I>n:;(" and sid~·s X 1111111l'I'OIlS long hail'S 
on hase Oldy. 

http:Ill'xaplo.id


1~I'If';H1TA~C'loj 01<' ~IOHPHOLOGl(' CIIARA('TEHS IN AYFJSA 4V 

~'IGell~: 5.-BIISIII hull's (pllbesrrll('e) in At'('/I(/.: A. Nlllllel'ous long; 1J, few long; 
(', 1I11111('I'OIlS short (1II\(llength); D, few slH)J't (lIIi(lI!'llgtli) ; N, ahs!'nt. 

Numerous Long X Numerous Long 

Thl'e!' (,I'OSHes w('re sllldit'd in whieh hoth pal'('ntshad nllmerons 
long basal hairs, These wCl'e .1. s/l'I'ili8 X Sixty-Day abclTant 
(s[el'i loid- fat lIoid), Sixty-Vay aiJcna n t X A, fat Ita, and Ca lcuUa X 
Hf'd Hustpl'oof. 

In t.he F'., of till' first two (,I'osses. all segregales had lHllncrons 
long hairs on the base, . 

In the thil'd ('I'o.SS, althollgh hoth pal'{'n!s were similal' and had 
ntlll1('I'OIlS long hail's,spgl'egatioll I'(~slrlf('(l in F~; and nil t,nws were 
olJs('I'\'('(1. ~\n appl'oa('h 10 ;t I'atio of 1 long:::l ot Iwl.' t,Yfll'S, int'llld
11If.! indh'idu;t!s Iaeking Imsal hail'S, was obsCI'\'('(1. 

('.\L('lTI'.\ X HEn Hn;TI.'IWW' 

('III!''' and PI'i)!!!'I!.\' ( Ih"~·I'\·('d Hntii! ('aklllat!'d fH' 

I,' .
'" 
-~lIl11i'I'Ol1" IUIl~ IfJfJ 
l"t'W lOIl~_ 124 } +:i.01 2S:' 
~1I11lt'1'01I"; ;:hol't :!W 
F,'''' ,;hurt. 2!):i :3 s:;;) -:i,OAh;:;!'llt ..__ • __ ._ }~:3(j 

Thp:;e data. indienlp Ihat the pal'Plils elifl'Pl' as 10 {lip gpnl'S 1'01' 
ha::;a} hail'~ II,PY ('al'I'Y and al~o thai oats ha\"ing lOll!! hail'S ('an 
Jll'oduee [ll'ogf'niC's of ('\"PI'Y olhel' t,n)P. 
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Numerous Long X Short 

Both purents in the croSS DJaek Mesdag X Red Rustproof have 
basal hairg; but Hed Rustproof has both more and longer hairs. 
Black Mesdag has short hait·s. Segregation was as follows: 

BLACK ~IESOAG X REO RL'S'l'l'lWOl' 

Class tllHl prog('ll.r Obsen'ed Ratio Calculated 0-0 

Fl,! 
-~um('rollS long_____ ~___"_____ _ 333 3 843.75 -2.75II'el\" long__. _______• ____• __ -.-. }508 

~IlIU('I'()IlS ShorL•••--________ . 41 

Few::;hol'L "._______________ _ 
 119 1 281.25 +2.75 
Ah::;ellt _____ ".. " ___ • ___________• }124 

",rhen all Sl'gregat:e~ IUH'ing long basal hail's are added together, 
it \'el')' clo:3C appl'oaeh to the ratio 3 long hail's: 1 of all other types, 
ineluding the absence of hairs, is found. • 

~tuc1y of the :F~ of the cross Black ~Iesc1ag X Sixty-Day aberrant 
ga\'c a differcnt result. 

131,,\(,1£ ~b:,';J)AG X SlxTy-DAY ABEHRANT 

,---- ~ ........... ~..... --- ...........-..--~--
Clil;;;; and Pl'og-l'lI,Y llatio !, Calculated 

1i 0-0 
--"-"--t ~ ""~~"" ----

It\.: I 
-~lllllel"\)lIS long 384) 11 511.[1 -04.5 
It"c\\" long_ -_.__ 33 I ~ 
Sllmerolis :::horL l,ODO 1 
l~('w Shol't_____ ." 205 "} 3i 1,534.5 +04.5 
Absent. -. -____.__ _ 334J 

or I 
384 3SH.U;1 " + o.:n~UJ1l(,l'OU:; long' 


.\11 oLhel' typP;;~ 1,UB2 l,UG2.38 I - 0.88 


In tllis cro~s, all tYPl'S of haiJ's were observed, and an extrcmely 
('lose approach to a ratio ot' a nUllleJ'OU:3 long: 1!) of all other types 
was ObSl'ITed. This apparently ilHlicates the presence of a two
t'netol' d i I1'CI'l'I1<'l'. This ('rOS~ was not studied .i n F:l · 

Numerous Long X Absent 

Foul' ('I'OB:'l'$Wl'l'(' studiNI in whie-h oats with numerous long basal 
hairs Wl'J'e ('J'()~sNl with oats in whi('h haiJ's were· absent. 'rhe Fa 
was studied in only 011(' of t1ws(' ('\·o:'sps. 

http:l,UG2.38
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COL}; X RED RUSTl'ROQJo' 

Cla!;s and prog(!ny 
- ...-., --,..~-- ~~---'""-~-.-'--' -........".--"~--.--.-
li"'I,:

-Numerous long._. __ • __________ 
Few long____.•.__ _............ ----""'-''''"'-''' 
Numerous ShorL _____________. 
Few silor!. ___________________ 
Absent. _______ • ____ •. ____ . ____ 

F3 : Numerous long_______________ 
Heterozygous_________________ 
Few_______________________ . __ 
Absent_____ ._•• _._., ....... __ .,,---- .. 


Ohserved Hatio Cakullltcd 0-0 

00 } 1 lfl3.5 -D.r.!)4 

1.48 
182 } 3 riSO.5 +D.5 
260 

13 1 12.25 +0.75 
34 }2 3 36.75 -0.75 
0 

Calcutta, like Red Rustproof, has numel'OUS long hairs; whereas 
in Kherson (Etheridge) hairs appeal' to be absent. In the F2 of 
this cross, the long-hair type- appeared l'ecessive and a 1 long: 3 of 
all other types was indicated. '1'his charncter was not studied in 
F 3 in this cross. 

CALcu'rrA X KUEIlSON (ETlIEIlIDGE) 

Class lind IH'ogpn)' Hario ('[l\(,ulnted 0-0 

I~.) : 
-NumerOlls long___ ._. ________ • 76Fewlong____________________._ 1 !lUi +14.530 }
Numerous silorL,,,_____ , .... , 71
Few shorL ____ .___ .. _______ _ 113 3 274.5 -14.5 
AbsenL.__ ... ,, ___ , ..... _ .. ".. ____ " 76 

t 
J 

In a third Cl'OSS studied. Burt fatuoid X :Monal'ch, :t ratio of 3 
absent or few hairs: 1 IIlllnerous long was obselTed in F 2 as fo11o'ws: 

BUilT .FA'IT'OID X MONAIlC'l[ 

------------- --~-.-.-~--~-.-----.-----

('Iasi; and [lI'ugt'n~' Ohsen-NI Hario 0-0 

P.. : 
-XUIIWl'OllS long. __ 124 1 10;; +w 
Fpw· lon~:.~+- .. __ ~ ~ ~"" 2M 

:~ 31fi -InAhsenL. ,12 

In all thrp{' of the abo\'e (,1'osses, 11Umel'Ons 10llg hait·s appeared 10 
be I'e~'{'ssin' in a l'atio ot 111111l1el'0llS long:;) of all other types. 

In the ('ross Hed l{lIstpl'oof (nunwrous long hairs) X Navarro 
(few 01' 110 basal hairs), the F2 segregation indicated n somewhat 
eli fl'pl'ent ratio of D numerous and few: i absent. 

BlUml hail'S wt'l'e not Rtudi{'(] in Fa of this (TORS. In F~, howe\-er, 
segregation was as follows: 
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Class and pt'ogeny Observed Itatio Calculated O-C 

P •• :
-NumeroliS IOllg ________________ a48
Pew long. __ •__ • _______ ". _" ... } n (il O.al +:.!4.fi(J287AbsenL _________ . _____ •___.__ ~ 450 7 474.60 -24.6!l 

'Vhen the IT:! dabt of all four Cl'Osses are SlililllHu'izec1 i Ilto two 
elasses, l1IUnel'OUS long: all olhel' types, the I'(,Sltlt is as :follows: 

Obscrved Uatio ('aleulutl'll o-C 
·--~-I----I----·I----

F'., : 
-XUIlJ('I'lIll!;IOIlg________ . (138 1 (I(i1.2fi -23.2:1
.\11 other types _______________ . !:!,007 a l,DSa.7fi +::m.2fi 

The depal'tu\'ci'I'olll a. 1: a ratio is not g)'eal, eOllsidel'ing j'hal 
the cie\·iatioll f)'om the expeded was ollly ~:3 plants out of 2,645. 

Numerous Short X Absent 

In the e)'OS8 H.laek .Mesdag X Corll(,lIian, spgl'egatioll 1Il F~ was 
as follows: 

BL.U·I( )11-:;;)),\0 X ('OHSI':LLL\X 

Class and 1II:Ogl'lI~' 0-0 

b""r, : 
-X\lIUCt'O\lS long,, __ , .._ ' ..._.. ,_ 

l~'P\V "long ___ .. ", 4!) 
I
NUlIlerous shol'l-,___,_ . __ ' 

88 13 S14.!H +(i.on374
Fewshol'/:.. _______ .. _._ .. _ 310 
.\ hSl'1l t,. .__ • _.. '.'" .. _ ...... "'___ "__ 182 18S.0n -6.00 

III this ('ross, as ill (')'osseR iIlYO!\'illg one p:u'en( IHl\'ing long basal 
hai )'S, a II typps \\'ere obsel.·\'pcl. . 

Numerous Long on Base and Sides X Numerous Long on Base Only 

Two ('rosses W('I'l' RtudipcL ill whieh hoth pal.·cllts had long hajrs 
Oil the bflse of all 1((~\'\Ie]s. 111 1>01"11 CI'ORSCS, oi)e parent also had 
long hail'S 011 the sides. One parent to both crosses was the Sixty
Day aberrant. In the fil'st cross, the other parcnt was the ex
tremely hairy A. stei'iliB; and in the seeond cross it was a less 
hairy A. jatu(t. All segregates of both crosses produced F!! pro
genies ha\'ing long hairs on the hase of all florets. Segregation 
for hairs on the back in the A. stel'ilis cross ""flS flS follows: 
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L1. stel'ilis X SIx'ry-DAY ABERRAN'£ 

Class and progen~- Obsen'ed Ratio Calculated O-C 
. 

F2 :Extremely hai ry______________ 
Absent or few hail's___________ 

34 
79 

1 
3 

28,25 
84,75 

+5.75 
-5.75 

.Alt.110U~h A. slel'ilis haclYl'ofuse, hairs on the. back of all .florets, a 
ratIo of 1 (extremely IHury) : 3 few or no haIrs was obtamed, 

In the second cross a dlfrerent segregation resulted, as follows: 

SiXTY-DAY ~\HEl{H"\X'l' X A. fat'1l(t 

('Ia;;;; a IIlI pl'ng\'Il,\' Ubsen'pt! Uatio Ca kill II tpll O-C-_.. '- .._--,.,. ....--
E':! : 

l~xtremely hairy__________.._... 3 1 -1.11 -I,ll 
Absent 01' few hllirs_____ ... ____ (i3 2:;8,8!)200 +1.11 

Only ::1 of 2G::1 pL'Ogenies in this CL'OSS had lllunerous hairs on the 
sides of thelemJlHL. '1'his fact would indicate that the characteL' 
fol' producing hairs Oil the back ,md side in the A. jutU((, used 
dilfel'ed decidedly from that in the A. stet·ilis used. 

SUMMARY 

It is dimcult to generalize about the inheritance pattern of 
puuescence ill oats. III some cases, it appeal's that lack of hair is 
domillallt on'r presence of hair. III othel' cases, the re\'e1'se appears 
to be true. 

A definite obseLTation was that the wild A. stel'ilis, which has 
nUllIel'OUS long hairs on the base and back of the lemma, may trans
Init that character to its progeny more often than does A. jat1ta. 
Als.o, cu!tiyuted O~ltS havi!lg long hairs on th~ base. may or n~ay not 
be Hlentlcul genet.lcally, smce all types of basal haIrs, mcluchng the 
fLusenec of hail's, rE'sulted from the Calcutta (llumerous long) X 
HC'd. HlIstproof (numerous long) cross. 

When parents with numerous IOllg hairs ,"ere crossed with par
ellts ",illl short hairs,progenies having aU the types of hail' 
reslIltecl.Howe\'er, decidedly different segregation ratios were fouml 
in differellt crOSses. This would seem to be further proof that not 
all oats luwing long.hairs .are genetically the saJn~, si~lce lOllg hairs 
appeared to uC' dOTl1l1lant 111 one cross and receSSIVe In another. 

Foul' crosses were studied in which either Red Rustproof or the 
similar nlriety Calcutta. was used as the parent possessing numer
ous long basal hairs. One of these, ('ole X ned nustproof, was 
studied in the F~ and F:I generations. Heslllts from this cross indi
eated that the type with lllllnerous long basal hairs is more CO]lstant 
than any other tq)('. Also. the length of the hairs seemed to be 
more c0l1stant thail the nnmber. The. total absence of hairs, like the 
absC'llce of awns, appC'(u'S to be an inl'onsistent dlal'ader aJl'ecteu 
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by environmental factors. :Most vlu'ieties of oats have at least one 
basal ludr on a few kernels. '\Then parents with many hairs are 
crossed with parents in wl1ich hairs are supposedly absent, few of 
the absent type are recovered among the progenies. 

In the cross Cole X Red Rustproof, a comparatively good Ht 
both in F:! and F 3 to a ratio of 1 individual with long hairs: 3 
with short hairs or the apparent absence of hairs was obsel·ved. 
In the F 3, those with long hai rs tended to breed true, whereas other 
types often pl'oved heterozygous. 

In one Cl'OSS of numerous short X absent hairs, aU types of hairs 
appeared but in It mtio of 13 hairy: 3 absent. This indicates the 
complicllted nature of the inheritance of basal hairs in oats. Oats 
that appear phenotypically alike may 00 genotypically di frerent. 

Both .iL. sfe7'iUs and A. fMttet were crossed with the Sixty-Day 
aberrant. The data on the inheritallce of hairs on the back of the 
lemma showed that A, sterilis produced aIL types in the F:! progenies, 
whereas the less lmiry 11. fatua l)roduced few F:! segreglttes with 
h!lirs on the back. Thus, it is eVIdent that A. sterilis crossed with 
other oats produces progenies that contain nearly all the morpho
logic types fonnd among hexaploid oats. But CI'osses involving 
A. jat1Ut may result in· It more restricted segregation. This if) 
flUther evidence supporting CoU'man's theory on the origin of cul
tivated oats (2). 

RACHILLA HAIRS 

The inhet'itance of rachilI~L hail's was studied 111 four crosses . 
.B lade Mesdag, characterized by the pl'esence of Humerous short 
hairs on the rachilla segment, was one conunon parent in the foul' 
crosses involving Comellian, Red Rustproof, Swedish Select, and 
Kherson. Progenies of both t1H~ F 2 and Fa generations of three 
of the crosses were studied. Study of the identification of rachilla 
hairs was made by use of an XH lens. 

It would appear that, genetically, Black Mesdag has two factors 
condition ing hairs on the rachilla; whereas Comellian, Kherson, 
Swedish Select, and }{ed Rustproof lack both factors. 

COHXJ-:LLIAN X BLACK ftlF.sI>AG 

Class and progNIj' Obs(!n'ed Hlltio Calculated O..C 
-..-,--<.~.-- . "--._....----

B\. :
-PrescIIL__ ._____ •______ '._ !HO Hi 1140.31 -0.111 
AbsenL _ ... _.____ ,_ u..~ 1 (;2.(;!) -1-0,31 

F\, :
-l'resenL_________ .. " ____. ____.- Q-')

-I- 15 272.8] -0.81 
Abe('lIt_._- _____• __.._, '..- .. ____ _ I!) 18.1!)1 +0.81 

L' •'·3-Ali prest~nt. ao } Iii (;0 ±O.OHetprozygo\l,; pr(·~t~I1t_. _•• _._ -. ao 
Allobspnt_______ . 1 44 ±O.O 

~".-~----



ISIlJ.:IU'l'A~(~I'; (W .\HIHI.'UOLO(;((' ('I1AIL'\('TI'~HH IN .1 VNX.l 

Fl(jl'IC~: Ii. l'uil(,l'('t'IiN.' of ru('lIilla lW:;IlIl'llt in .1 n 1/(/: .1. ~\lIlIl"'Oll"; n, al/HI'lit. 

F\, : 
-Prl·SCIIl.,__ I,OG;; 
AbscnL .. __ -~_ 00 

Oli::;er\"('u Itatio ('altllltth'L1 0-0 

Ii' ..
1;1). 

-1··'·(lSl'nt•. _.. 225 15 228.75 -3.75Alls(!nL ___ " U) ] liJ.2iJ +3.7iJ 

I"a: 
.0\11 pl:('s('nt lfi 
IIPt(!.()zygOllS IH"\'sen L } 1;) 30.IH -OJH15 
AU Ilbs(!nt 3 :.!.OO +O.IH 

-,......._-



BLACK :MESOAG X KU.EHSON 

Class and progeny Obs(>l"\'ed Hatio t'aleulate(\ 0-0 
-~.. -- ............,,-- ~-~--.--~ --~~'~'--

l": Fi rst yea r : 
PresenL__ .. (i;),l !) [,50.(;:) +103.:n 
AbsenL____ . 3')"' 7 428.31 -t03.31-c' 

F~ Secoud. year:
PresenL___ _ ·IS8 1;; roOU.:!:i - IS.:!;. 

AbS(>uL._ c.:! I a:.1.7:1 + 18.:!;. 


or 
SlIllllUill'Y : 

') ,..~ a 1,13U.:.!ro -.,.,Present. .. 1,142 +
AbsenL. __ . 377 I a7B.7G :.!.'iT. 

E'3 : 
All present 2-1 t;:l (it.88 2.88 
Heterozr;;oll:; ..... 35 } 
All nbs('nt 7 1 4.13 + 2.87 

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

SUMMARY 

In the cross('s CorneUian X Black Mesdag, Black Mesdag X 
Red Hust proof, and Black Mesdag X Swedish Select, segregatiolls 
in F 2 indicated that Black ~Iesdag carries two factors conditioning 
the presence of hairs on the rachilla. segment. At first it wus 
believed inheritance in the Kherson cross was c1ifl'eL'ent and that 
(~ single-factor diH'erence 'was indicated. However, the SUllllllal'Y of 
2 years' study of F2 plants anel the inheritance in 66 Fa generatioll 
lines indicate that inheritance of pubeseellce on the rachilla is 
conditioned by two :factor~~ in all fottI' crosses, Summary data on 
all foul' ('I'osses indicate a \'ery good fit to a 15: 1 ratio. 

PANICLE SHAPE 

The inheritance of side. and open OL' spreading panicles in oats 
was Sllldit'd ill the progenies of l~ cl'osses. These were as follows: 

mack !timl X llichland ((j crosses) 

:Monarch X ma('k lliml (1 cross) 

Cornellinn X Garton Gra~· (3 crosses) 

Cornellian X Sparrowbill (2 crosses) 


The parents with side p!lI1icles 'were Black Rival, GaTton Gray, 
and Sparrowbill. Segregation among the progenies of these crosses 
indicated that the open or spreading-type panicle was dominant 
in li\ in all cases and that segregation in Jater generations may 
im'oh'e one, two, or three factors, 

In open X side. oat crosses, the resulting progenies tend to grade 
into one. another to SlIch an extent that accurate classification of the 
intermediate types is difliC'lIlt,if not impossible. In these studies, a 
tendency to classify some s{'gregates as i.ntermediate rather thall 
sid€' oatR [)l'(>vuiled. As a re8111 t, tht'reis a consistent shortage of 
indi\'idllals cla:,sed as side oats in the data presented, 
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FIGCIlE 7.-Panicle shape in AL'ella·: ,,1, Spreading 01' equilateral; B, side or 
unilateral. 
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Segregation in the different F!! populations of six lj\ plnnts from 
crosses between Black Rival and Richland was studied. Results 
from one cross were as follows: 

These data indicate a reasonably close fit to a a: 1 ratio III F 2' 

The Fa was not grown~ 
Segregnfiotl of the F!! pL'ogeni(>::l or thL'(>(' 01' the six Fl plants 

ilnd the summary were as follows: 

--~-- "--,~ ---.-"----~,-------,-- -. 
('(ass Ilnd pl'O!,:l'ny Hatio Cal(:ulat(><i 0-(' 

.'-, -.-~,-I-----I----
F'.) : 

-()[)(,ll. 
Side. __ . __ 
Opell __ ,, ____, 

1:!0 
32 

212 

3 
1 
3 

120.75 
40.25 

l\)(j.5 

+ 8.25 
- 8 'J".-,) 

+15.5 
Hi<lp._. __ • .. ~ ..  ~--- 50 1 w.5 -J5.ii 
Open" 
Hi(\"...... 

fi1 
I:! 

:{ 

1 
47.25 
15.75 

+ 3.7;' 
- 3.7;' 

~llllllllary : 
or 

()l)('ll. 302 1:{ 304.88 - 2.88 
Hirlp, _.. 04 3 01.13 I 

T !!.R7 

In e[t('11 ,F!! population from a single ~\ plant, the number of 
illdi\'ic1uals with side panieles was 10\\·'£01' a i): 1 ratio. Summarized 
on r\t(' basis of a two-fal'tor. 1::1:!~ basis. the fit" was 1lI11eh better. 
XO 1"a populations of the :fOlll' pt·('\,jous erosses were grown. It is 
dilliclIlt to classify til(' sidl' paniele in Black Rind because it is 1I0t 
always suflici('lltly pt'Ol1oullced to distinguish the side from the 
intermediate. 

The summal',)' of the F!! of the two additiona1 crosses between the 
Imine parents gan' similar n'sults, Fa results \\'('I'e different, as 
inclic"ted. 



--~,--~",~ 

Class and progt'ny ObSNTCd itatio ('a Irula It'd o-C 
--~~--, 

E,·.: 
-Opeu_ .. _ no a O:!.:!fi -~.:!5 
~ide __ ._ - aa 1 an,.;. +2.23
Open. .0 a (iD.';; +0.2:.
Side 2H 1 :!Zl2:; -0,2;. 

SUlUmary: or 
Open IliO a Hi:.! -2.0 
::-litlt' ;;U I ;;·1 +2,0 

F':1' 

.\11 UPt'IL III 

11(!tl'lroz~'~dl1:'L :!U 

1;; ·Pi.SS -l.Ss 
.:\ 11 si(h' ;) 1 ;·ua +'.8. 

The sUllllllal'y I'ot' till' ('['oss- int!;eaiNl a n'I',\' gmt! tit in t h(' F~ 
fol' a :-:ing-Ip·fill'tol' di tf('l'('llCl'. Takl'n atOll(', til(' F:\ data \\'otlld 
illdieHil' a H1gl.pgation that mat/(, a t\\'o-factol' analysis apP('rtl' logiea!. 
It \\US- not Iloti('t'/l until a!'tPI' ~p('dill:.r, !to \\,('\'e 1', that tl1l' F:\ lines 
sown in('luded sel'd fl'OJll propOl't ionu(ely 1'('\\'('1' [I':! plants dl'scl·ibed 
HH ha\'ing Hidl' panidcs than would be l'xl)l'('ted in a random sample. 
Datil hOIll the ~(; Ht'<rI'C'!!llting F:\ lineH indi('ated, ho\\,p\'pl', that the 
ol'i:.rinal sin:.rlp-faetot intl'['pl'~tation had bec'n (,Olwet 1'01' this (TOSS. 
~l'gn'gatioll in ~(j 1"3 lillC'S was as fo]]o\\'::;: 

Class nlld 1lI'ogl'lI), Halio 

f'3 : 
All OJ1elL __ ~__ ._._ ._ .. ·l(n 
~i(le __ • IfJO 

A slim mary of a.IIF:! populations, pillS data fl'C)lII segregating 
Fa lines. g'll\;~ ,'('suits as follows: 

Clas;; and progl'll.\· Ilatio ('a l("lIla tc'd o-c 
()[H'11 __._ .. 1,3:;. 3 l.:::{:tr.

Side_.___,. 
 ·1:!1 1 -t-t·Ui 

""_... _- .. -

I [('II('l'. it is U~Slllnl'(l that Blnek Rind and Rielrlaltd !.Iilret, by a 
singlt, faeiol' 1'01' side and o!wn panielC'. 

Pani('Ic' shapl' was .not studiNl in th£' F:! of till' (,I'OSS )fol1:1l'ch X 
Blnd~ H.i\'td bur was studied ill till' Fa. ~l'gn'gatiol\ in this cross 
ill(lieatNl that two fndol's WPJ'(i in\'()ln'tl. lim a slll1lmation 01' sl'l!re
galion among the ht'tl'I.'OZYWJlIS li':1 Ii Il('S di fl'PI'(,d S0I111'\\"hat from 
tlIP previous el'oss. 



GO 'l'£oX'HNH'Ar.J BULLE'PINI30S,C.S. nF.p~I~. 011' AOUI('{HfPUHE 

.-------~---.--'""7'----- ...,;---~-.------ ..---- 
('lass and PI'\)!-:l'ny ltatio enlcula ted 0·-0 

..-.---- ----1-----1-----
E':! : 

AIL upen ________ ...•___ .. ____. 22 12 22.GO -0.50 
Hetel·uz~'gous_____ ........ _______ _ 
 7 H 5.0H +1.37 
Allsid~ ___ • .. __ _________ ._____ 1 1 1.S8 -O.SS 

.~._..... I.._.... 

Ousprn'l1 !taUD ( 'akulil ted o-u 
------------1---- ---·1----
Jj':! : 

°PI'IL._________ _ 403 o fil1.31 -IS.Hl 
I ntermediate____ _ 3;)7 o 340.88 +10.12 
~id('____________ _ 

50 1 {in.Sl + 2.1H 

. <:rollping the 0P('J1 ami interHll'diat~ (ogel.her gin·s (~ \'cry good 
fIt to [t, 15: 1 ratio. 1Ien('(', a t \\'o-Iaetor I nl'crpl'eifltlon appcarfi 
logieal. . ltjs of jntpl'Pst that :2 of tlw ao Fa populations illellldcd 
SOIlII' indi\Tidunls with false Ilodes. Thl.' mtio 01' ":lIsp nodl's prpsent: 
J:t1se 110(\('S abspnt was not delpl'mined. . 

Jnhel'.itance· of paniele shllJw \ntS studied ill three crosses of 
('ol'llt'llian X Uartoll <+ray. PI'ogl'ltil's of Ollt' ('I'OSS wen' studied 
only in F~, :wd resltl ts W~'I'(' as follows: 

CnHXELLI.\X X GMtTOX (tH.\Y 

('Ill";; :11111 PI'O!!PIIY ( 'alelllat,'tl o-c 

Iii 
1 

..... 

. \ l·olllparali\'(·ly good fit to :L t \\'o-faetol' l':lfio was ilHlieatetl. 
ProgPlIips of [\, second cross were studied in both the F2 and Fa 

gl'lIpratiollS. 



61 1~ln~It\.'l'A__~CEl OL~ )IOHPllOLOGW ('HAHA('Tl':ns IN A VH.\'A 

Obsel·\'l.'d RatiO Ca1('III:&II.'<I 0-(; 

P!! First yell I' ; 
Open ..Side _________ 

•... 

2(;2 
15 

l;i 
1 

2;-)n,n!l 
17.:n 

+:!.:~1 
-!!.!3L 

I"!,! SecolHl yelll': 
Op(~II. _ ... 
Sill('.". __ , .. 

ISH 
11 

Iii 
1 

IS-1,tiH 
.12.01 

+1.01 
-l.al 

~lIl11lUal'.r : 
OP('II . 
Sitl~· -

or 
-1.... 
~U 

1;; 
I 

.... o.lia 
~!).as 

+::1.07 
-::I.as 

1;'3 : 
All opl'n 
Iletpl'OzygoUS 
Ail side 

3::1 
20 
S 

1;; ii7,1!) 

a.sl 

-".In 
+.I.l!) 

.. --~..... ~-."--

Tile 20 ]w!(ll'OZygOI1S F:l lilies s(>gl'egai'(>(1 	 mi follows: 
., ---_._._, ~--

Clnss lind Ill'ogell." ObsNTeu Itatio l'aklllatN\ 0-(: 
.-~ -.,--..,.-.--"-,,------------'~-"-~"'- ~-.,---"-----.~~ 

~'3 : 
()P('II a;;:! :1 a:;~t:; -Ii.;; 
81(1p l:!U 1 lIn.;; +1;';; 

• - ...... ".,. 	 '_.~~ .••, ceo. ••• 

--\. tllil'(I ('ross ,,'as also gl'OI\'1I in both F!,! :ll1l1 F:1• Poplllai iOlls of 
F!! \\,(11'(' grown ill eaeh of:t yelU'S, and obsetTations W(ll'(' :Is :I'olloll's: 

" ...... , ...•......•._...- ....- ......,._-- -'-" ~ 

CIIISS :Lntllll·ogPlI.\' ObiiN'\'ec1 Hntio CalC1I1ntcd o-c 
..,..- .•,-.~.,.... -~.----~,........--~.,.." ,.....~-.-.........>-~.-- ...~- -~+----.-~._---

F!! Pil'st y('al': 

...,~.,°IWII.. ••.... - :!SS ca 2!)2.:~G --l.::In 
~ldl' .. !) :I 4,0-1 +4.3(; 

F'!! ~e{'()lld YPtll." : 
OPPtJ 2Dl li:~ 2!)O.::ID +O.\il 
Sidp 4 1 .. .fil -fun 

()r
~111111l11l1·.\,: 

()pPIl ii7D (~{ :lS2.7;' -3.7:; 
:-; illp 'I:t I n.2:; +0.7;; 

~\n I"a populniion \l'llS g-I'OWII '[mill 1'11('11 of J-LO F~ plantf-;. Dahl 
o\)tail\(I(lwPl'e ns :follows: 

('In:;$ nnd [)I'O;:!CIIY Oh"(>I','pil Hario ('a)('lIla(p() () (' 
-"._.••-~..."--+--- .~.- ~ ~.-.....,...,....-----'~ .~ 

.\1'3 : 
,:-;-,All OP('/1 li:1 1;·~7.\'" 1 -(l.SIrre/Pl'O)lY.!;OllS ---. 	 iiI) 

AHRi{\p __ iI 	 :!.I!I -1 n,SI 
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~llmllHltiOIl of st'g'l'l'g'af ion in heterozygolls Fa rows is as follows: 

UaUo Calculatcd o-c 

1'-'3 : 
Op('I1_" ...
Sld£>, _____ .. 1,::1,35 

245 
tH 
10 

l.H,'{.'{,]3 
240.88 

+1.87 
-1.88 

Thc'sl.' J'('sulf's indiellled I hM, in this partic'lIlal' ('ross, COl'llellian 
dUl'l'l's fl'om (iarlol1 (;1':1), by IUI\'illg' thn'e factol's that ('ondition 
paniell\ shape, Segl'('gatioll in Fa I'OWS might indicate a ~7: 9: 9: \) 
:!~: ~: 3: I I'nl ill, in whieh :!j: f): n: H Wl'I'(', open and ;~::3::3: 1 W(,I'(, 

sidl' 01' ill('lIllt'd to look like sidp pallicles, In the study of IheF~ 
of flti;; ('I'OSS, some panielc's ('lassed as sill(' did not all bl'eed tl.'ue, 
.\ fl'w \\'('1'(' a(,[lIal1\' Iwl('I'oif,\'gOUS, 

.\8 n f'('sult, it woidd seem tllat dill'l'l'pnt C'I'Oss('s b(·t",('pn fhe same 
\'lll'i('li('s ('an gin' difl'(,I'('nt I'PSlI\tS in bl'('(·tling,H wOllld appeal' 
that nn oaf nlaY I1n\'(' SOI11(' simins Ihnl' hu\'p thl'(\(' fa('fol's 1'01' pHn
kip ;;h:lJ1P and (;f hpI's Ihat IIn\'(' ollly IWO, This. lllay t'xplain in pal'l 
tlH' fl'p(flll'nt O!,8(>I'\'ili iolt of ol)('n panic'h' nll.'iatiol1s ill 80Ilt(~ sidt'
pa.lliI'l(' oal' YHrit'fit's, I'h('ltotypi('ally. titP nll'i('ly mny app('al' hOlllo
z.r~(lllS: Wlll'I'pa;';, fot.' pHltiell' shap(', it. i" of gl'tI('lically dil1\'I'pnf t,rpl'S 
and. Il\l'lHlgh ;;OItH' Itatural ('I'os;.;ing wit hilt thl' \':ll'il'I.\" itsl'lI', s('gl'(" 
!.(H IiOil l'(>slIll:l. 

, Till' PI'og'('nil's or two F, planls fl'OI11 til(' two ('I'osses of Cornel

linn >~ Sptll'l'()",hill \\"PI'(' studil'd inF'~, 'rhes(', whl'n sUl11lnnl'iif,pd, 
~(>gl'(',ga«'d in a fln'N'-factor I'atio. Tit£' ('I'O::;S was ltot studied in F:

" 

('OIL:O:Lt.I.\X X ~1'.\tnm\\"l\1 1.1. 

('Ia:>:: 1111(1 PI''';':!'II,I' ()hl'Pl'y('d Halin ('a!t'ul:llp!l o-c 

F'.-, : 
-( )1)('11 uno H:{ li!H,!l7 +1.(1;3 
~l!l" JO I l'I,O:{ -l,tl;j 

SU1\11\1 AHY 

.\ SlllllllHll'y or Ihp illlwrilalt!'l' or pallil'll' ;;happ ill Ilu' (TOSSpS. stud
ipd indit'atP8 that thl'p(' I'adol':< tlIay 1)(' innlln'dilt SOllH' (':IH'" and 
two or ollly 011(' in ot,]}(> ['8. Thus, tht' sid('-ont \'fu'ielips Blttek Hind, 
(iarton Gi'HY, a.lld Spal'l'o\\"hill dill'PI'e<l from the YlIl'it'ties with 
which thl'v ~\,(·t'(' l'l'ossed by Ol1e, two, 01' tltl'('(' radon;, Indieations 
are (hnt (}alton Gray is. of two genol)'[l(>s as to pnnicl(' shape. 
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ABERRANT TYP'ES 


The frequency with which aberrant fOl'ms occur in oat Cl'OSSt'S is 
of unusual interest, This frequency of OCClllTl'nce would not be 
expected by the. appal'ent chromosomal COll1l)atibility of the hexaploid 
oats CXishiyama, :2:2), In the populations of more than 40 com
binations, most of the predously reported aben'ants wHe obselTed, 
plus It few additional abermnts, Aberrants appeal' most frequently 
in Cl'Osses between oats of the A, oyzantina speeies (ned nusipl'Oot' 
type) and those of the so-called A, ,~atil'a species, _\I h~nst olle 
nbel'l'lmt usually occlIrs from sueh erosses, alt hough it Ill:ly not 
appeal' in the F2 generation, .In gelH'tie ;;;tudi(,s of oats, t he folio\\' 
ing aherrancies in spikelet and plant ella !'aptel's lin n' !)(~1'1I obSI.'ITN1: 

Spikelet aberrancies: 
}'atuoitls 


Usual types 

Unusual types 


Occurrence of "Bridging" A, ,~/('riU,s-.1. {tIl III/. alwl'rli IIti; 

DorslIl pubescent aberrant;; 

Blllck ahel'l"lInts 

Aberrant IIwns 

Sterility 

::\[ultl florous type;; 


Plant aberrancies: 

Dwartism 

Croak-neck nberrnnts 

Striped aberrants 

Albinism 

"Frustrated" 


Additional abel'rllncies obsen'('li in1nfn and 10fl:! 

SPIKELET ABERRANCIES 

Fatuoids 

The OCClIl'l'ence of l'atuoids in cultinlted oais IS not unusual and 
has probably been repolted more offen than any other a bel'l'ancy. 
F'atuoids are usually obselTe<1 mu(,h more fl'equently in the F:l than 
ill the F 2 popu lations. In these studies, no homozygous-t ype fa/uoitls 
were obser\"(~d in 1"2: but at least one- fatuoid, ini:el'Il1Nliate fOI'llI, 
wa:; obsel'\'e<1 among the F.!! progenies of ei~h/ (,I'OSse:;, as -follows: 

Patnoidi' in I~~ lIyhl'id "()plll:ltioni' 
Tollil 

Cros8 l1Il1JII11I1 iOIl Fa Illoitl.~ 
Bln!'k :\Iesdag X ('ornellian _________________________ 1.7R:! 
(':Llcutta X Kherson ___________~_______________ ____ ann 
('ole X ned nllstproof ______________________________ ".1 
('ornellinn X Allrora _______________________________ 001 (j 

('ornellian X Spurrowhill ___________________________ flHO 1 
('ornellian X Swedish Seie('t ________________________ :!.:!(j(3 ] 
:\[at'kton X Sllmrro _______________________________ nnu 2 
fl.i('hhHl(l X Blaek I1l\'ul ___________ ._._____________ :!llIi 1 

7,1';; 1 1-1 
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FlGt'RE S.->Fatlloid 1l1~errancy in ,.,lTCI/O: A, .1. slll.ira; fl, .-t. b1fzalllilla, 

InT of tlH' 8 CI·OS::WS. thl:' 0('("111"1"('11('(' of tl1l' intPI"IIIl't\iatp fat1l0id 
form was at It JrNI1Il'IH'Y of :-;: O,H!)() li':! planls. or abo1l!: 1: SOL Xo 
alWITant 01' n1l' it01ll0ZY!!01lS fatlloid t \'p(' was OI>S('I"\"(,(\. This iR litp 
('xpet'f('d, sin('(' i'llp. lllidation is \l:;lInfly 10 the lH'tpl"OzygoIH-; ('ol\di
lion. Thl:' 1lI11tation to lit(' 1lOlilOZ\'golls condition is I·are. 

Fat1loids appt'a("(>(l llluch 1110("(' ~fi'('qlll'nll'y in Ih(' Conwllian X 
.c\u("o("n ("ross than in the othe(" 7 ("("OS5(,5. 01' (i I'attloids: !)fji'i itetero
zygotls and ("uitinli('d indi\'idtlals, 'I'll(' pl'ITPntage of fatlloids 
()("('lIITing in this ('("oss was (Ui:2.j·. Tn lhe otitt'I' 7 c("ossps, only Ii of 
Ii,sno in<iiyi<illals, or n.llfi pereent, fntuoids.'\\'(>I'{' 

Th(' pe("centage of fntlloids in progeni('s of the CorlwlliallX 
~\lIroJ'a ('rOSS 'was SOIl1{' :1.8 fitl}('s higil('(" than that ("eported hy 
Cofrman find Taylo(" (/0. II) in FlI1!!h1lnl oats (:2:U in 1l!J.M6 
indil'i<1t1als, 0(" O:IHT peITl'nt). I':tt'lloids (l(·(·lIIT(·d onl,\' (j1.5 l)el'
cent ns O:ft('11 in Ihe othet· ""j ('1'08S{'5 as they <lid in Fu1l!hllll1. This 
SIII!W'stcd that Ihn nlll11b(,I' of JatuoidR 1'C':mlting ,1'1'0111 t'h(', COl'llcllian 
X ~\U("()l'ft cross was lInusual. LatH l'l'Strlts s1l0\\'(>(1 this 'was trut', 

XUIllPI'OUS ("('pOI'IS 011 IIH' inll('I'i!anc(' of fatlloid ahcrJ'allis in oaf;:;. 
h:l\'c hN'11 I'c('('in'<1. CSllnlly f:l11l0i([ X ('ul!i\'atc(\ onts prodll('!' F~ 
populations ;::('gl'!'galing into nppl'()xil1latcl~T :l ('ultil'alpd :lnd h('I
(,L'ozygolls: 1 i'ntuoid plnnt. 'rhis sel!("('gatioll was o\)sPI'I'NI in 1I11
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merOns c,:rosses studied, but se\'cnd unusual segregatiolls were also 
obs~lTed, In this repod, results :hom those crosses gi\'jng the usual 
ttnd those the unusual segl'egatjon ratios will be presented sepa
ratE.'"ly, 

Faluoid Crosses Giving Usual Segregation 

Xllllierous CI'OSS(,!,l wel'e studied thnl ga\'e the usual, 01' 3 hef:~rozy
gous and ('ultimted: 1 Jallloicl segregation, This S('gl'("gatioll \\,~IS 
(/);;('1'\'(>11 III both. L sill il'll and A, byZ({ atina X fatlloid trosses, 

Fatlloi<l :/'onlls X .'1. s(lli'lJ(t,-S~gregatjons In ]~'~ of ('rosse::; of 
III(' ll;;lral fatuoid fOl'lllS with the A, ,mtit'a, \'ul'ipties Blal'k Mesdng, 
Swt'(lish S(>I£'l'i, tmd .\lolt:ll'('h wen' E'tllliipd, Tlw willa I I'atio 01' 1 
fatllohl::3 ini('I'1l1('(liate ant! ('ultinltNl wal;l found, as follows: 

lklfr F.\'I'l'OIO X BeAcK )hsJ).\G 

Class alld progelly o-c 

Wild 1 !H ±o,o
IlIt(,I'IIl\'dial\~ allll ('Ulltl'aipd 3 2R:! ±O,O 

III two ('I'OSH"S of :t Flllghlllll fatlloid with Hlaek ,\I('sliag alld 
with SWl'lIish Splt'(,!, Hlld ill OIH' ('),oss of a BUI'! t'a!ll()id with Mon
:II'('!.. sindlal' I'pstllts \\'("t'P ohfaillP(1. 

Fl'I.!lIIDll''.\'ITOIJ) X B",\('l(.MESD,\(l 

, ~-...- ~---------,.---

('Iai's :l1Id 1)('IJ~PII,r 

l!""\,) : 

-WlhL __ I ft7.fi -Vi[ntel'llIP(iiat!' !.! 1Fi.O +1.0('1I1l iI'a tt'd 1 fiT.fi -:.!.G 

C'lui'S lllld 11I'(I~('ny 

w~), : 
-Wild 1 1n,:> +0.;;
IIILt'I'IIIP(liul('III1t1 ('ullirat .." 	 3 Xl-\.J.;; -0.;; 

H'"ln' Jo'.\'ITOJl) X .\I0".\IWII 

Itatio ('IIIClllafpd o-c 
Ii'	.. : 

-Wild JOS 

IlItl'L'lIlPdiate Hnl! "lIltil·:ttl't1 :n:! 




Flltlloid forms X ..:t. byzanthw.-A cross between I he Ij'1I1ghulII 
fatuoid and tlw A. byzantill(l variety Red Hnslproof ga\"c results 
ill Ii'~ lIG follows: 

FeLOlle~( ~Wl'uom X RED RCS'l'I'I:OOF 
.. -,.,,_..., .._......_.......,.. ...~~--- ..." .... ---- '," -----

Class alld progeny Observed Rutio CalclIlatetl O-C 

['\' : 
-l<'lltuol(l .._.. _ .... _.. _.__ .. - 13 1 1 Ui +1.;; 

IIIH'I'lIll!lllnte Hn!ll'lIlti v:ltctL __ 33 3 M.il -Vi 


.. -. ..- .--- .-. - .-.......... ---. ....- .,..,.. ' ____c"_ 

Nlllltlll'l'S were 811lall, but a 110l'lnal 1 fatnoid::1 of other Iypes was 
i lid iealed. 

III ('rosseS of iatuoids with either A, sati'l'a 01' A, by,:anti1u£ ynrie
ties, the usual !'atio 011 fatnoicl::1

, heterozn~ous lind (,l,~ti\'ah·d was 
obse n"e<l. 

Ftlllloitl X CII/til'tlled Crosses Givillg UllllSual Segregatioll 

III three crosses of filtuoids with cultinlted oals, lhe results dif
f('red 1'.'0111 the expected 3 heterozygous and cultivated: 1 fatuoid" 

Thl' Huakumf:\tnoid X B1nck Mesdag ('I'OSS, studied in F!!, pro
(\ueed so f(>w faluoicls and so mllny other I)'pes I haL a two-factor 
eli f1'l'I'l'Il('l' was ilIc1iclltec1. 

HUA}(UTIA 1,wrUOID X Br,,\CK JbSDAG 
~-;-~.. ----~---.,-----, 

ChillS alld progeny Observed Hutio Calculated 0-0 
-----"""

[t'" : 
-I~ntlloid _____ • __ .___________ . 70 1 ]01 -31 

[nt('I'!Ilelliat('.___________ ..---..- 155 
 3 303 +31CultlvatNI _________• _____._.__ 179 } 

Tid::; sl'gregat ion. IS a Yl'I'Y pOOl' . lit: 10 tl :~: 1 interprl'tal iOIl Hill! 


suggesU; a 1:3::3 segregation, 1l1'i follows: 

--.1' .... ---.. 


l'lns;; antI progeny Obsen"('tl Hatio Calculated 0-0 


Ft.: 
-~'atlloi(L~ _____..'- __ " ." .• -. 70 7[,.75 -;;.75 
IJllerlll(>iliat(> .. _....... __ - .... _ 155 l 

Cllltl\-ut(>(L_- _____ ,, _____ ..... 17!) f 

I II the Cornellian X .A.llrora cross, both pal'ents are considered 

awnless, O.f the {lGl F2 progeny plants studied III this cross, 6 were 

of a type having twisted awns on the lower florets, This indictlted 

that t1t('se six might be intermediate fatuoids, although they were 

flot Stll<iiNl in the Fa, 


• 
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In F 3, 49 progenies of this cross were grown. The number of 
lines containing fatuoids was unusually high. Seven of the 49 
lines were obselTed to be in paTt fatuoids. The segregation of all 
normal lines to those containing fatuoicls was as follows: 

CORNELLIAN X AURORA _. 
Class and progeny Observed Ratio Calculated 0-0 

F3: 
CultiYated and heterozygous___ 42 13 3D.81 +2.19
Part fatuoid__________________ 7 3 9.19 -2.19 

The segregation among the seven fatuoicl-producing lines was as 
follows: 

Class and progeny Obsen'ed Ratio Calculated O-C 
-.. .~. 

F3: 
('ultimtell and intenuediatE'.__
li'a tuoicl ______________________ 119 

32 
13 

3 
122.69 

28.31 
-3.69 
+3.69 

Results showed that two factors were im-olved in the production 
of fatuoids in Cornellian X Aurora, as was indicated in the Rua
Imra fatuoid X Black: )Iesdag cross. 

Fatlloids invol'dng sterility.-Literature. on £atuoids is extensive 
and somewhat controveTsial, as indicated by Jensen (19). It is not 
unusual to observe some sterility in fatuoid-derived populations. 
This apparently results from chromosomal disturbances attending 
the mutational processes in which the appearance of the fatuoid 
form is only one of the results. Nishiyama (:2:2) and Huskins (16, 
1'7, 18) ha\'e discllssed this phenomenon. In the study of the in
heritance of fatuoids, sterility was involved in three cases. 

A dwarf-type fatuoid found in Fulghum crossed with Black 
~Iesdag resulted in much sterility among the progenies. The fatuoid 
parent was late maturing, partly sterile, and dwarfish. Because it 
was too abnormal to be grown in the field, the study was conducted 
in the greenhouse. The inheritance of fatuoid complex, fertility, 
maturity type, awns, and lemma color was studied. Dwarfism was 
not studied in the greenhouse. 

Two 1<\ pl11nts had been grown. Since segregation among the 
resnlting F2 progenies indicated that no difference existed between 
them, data 011 the two popUlations were summarized. 

Examination of the F~ progenies revealed much sterility. All of 
the 38 homozygous-type fatuoid individuals and 4: of the hetero
zygous, Qt. 42 of the 2!)G F2 plants, contained numerous sterile 
florets. The fatuoid plants were inclined to be sterile and were late 
maturing. Awn type and lemma color did not appear to be asso
ciated with the factor inducing sterility. . 

Segregation in F2 for the fatnoicl W1\S ob\"iously not monogenic 
but was clost'l' to a 1:) heterozygous and eultinl,ted: 3 htuoid types, 
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Howe\fet', there were too few homozygous fat"tlOids, sterile types, and 
late-maturing individuals. 

Close examination of the :l'atuoids re\'ealed much sterility in both 
the mille and the fenmle floral parts. ('o\uiequently, it was as
sumed that the eompletely I'eeessi"e individuals in a 113: 13 gene 
segregation ratio had failed 1'0 produee plants; and tt ratio of la 
intermediate and (,tlltintled: 2 pal'tly sterile fat:uoid forllls had re
sulted. The dahl were aSf:'elllhled on this basis, as follows: 

DWAIU' Fn.GIl (,J[ t'A'lTOIO X BLACK ~h;sl):\G 
----------'---.--~--------"r-'----r--~ 

Class lind progellY Observed Hatio Calculated 0-0 

t·'!! plallt type:
Flltuoid. _________________ _ 38 2 30.47 -1.47
Ilitermed iatt'__ ~______________ 1-14
Cultimte<l __________________._ 13 250.53 +1.-1711,1 

\.'., fprtilitr:
-I!,(,[·ti Ie:. _____________.____ .__ ., 254 18 25{j.53 -2.53
Pa rtly stel'i le_________________ 42 2 3H.47 +2.53 

I·'., hpII(\illg' \late: 
-1~llrl~r_________________ ~ _____ _ 256 13 2;;(\.53 -0,1131"11 te________________________ _ 

40 2 30.4.7 +0.fl3 

The illlteritallce of lemma ('0101' allel awns, two characters eVI
dently not associated with slel'ility, -was as :follows: 

Cla;;s amlprogellY Observed Ilatio Calculated 0-0 
_"~••~_ ~~+ ~ .'7~ n 

I"~ 1t'1I1111U <'0101':IIla('k_________________________
(;rnY________________________ 231 4S 222.00 +0,00 

61 15 60.38 -S.38Iled _________________________ 
4 1 4,{j:3 -0.63 

Jo'~ IIWII!';:
1"1I1l.1' a \\'1]('(\ • _________ ._"'______ 54 :3 55.5 -1.11 
Hdpl'o7.ygou,; aile! all'nlp:;;; _____ 242 13 240.5 +l.5 

It appeared that the homozygous fat uoiel condition was closely 
linked with sterility, late maturity, anel awns, as follows: 

http:2;;(\.53


I':-;HERl'l'ANCE 0(.' ~IORPHor.Of:/e CHARA("I'EUH IN .IVBX.-I fi9 

Character Cult! \'ated "I Iuterlllc'liate 

l!'enility:FertUe__________________________ _ 
113 141Partly fertile_______________ . ____ _

Sterile__________________________ _ 1 6 
1 " 32 

MatUl"ity:Early________________________ ._ na 1!!8Late____________ • 
1 \G 

Awns:
Fully awned____ .__ ._. ____________ _ 2 14 38 
Lowel' awn only_. ."'___ . 61 ]23
Awns llusenL__ ..•. _.. __ _ 5l 7 

114 144 38 

---------~--- .~...--- ----_.- --_.-----'--------
Only one Sill til I Fl plallt of the ('roSS Fulghum faluoid X Ued 

Hustpl"oO£ was obtained. It was of special interest, since many of 
the lemmas bore straight aWl\S rathel' thall the usual twisted genicll
late 01' subgeniculate awnS. Only -1-6 F:! plants resulted, and they 
segregated as follows: 

F UL(; Ill':,r }'''TUOW X Ibm .R ESTPHOO~' 

('Ia,.;,.; and progellY Ohsen-ell Ita rio ('l1!(-\Ila!ed L)-C 
F~j : 

-1·'aluoilL ___ ___ _____________ 13. .__ 1 +1,;;lUi 
JlIlel'llWdiaH' alld culi.i\'ated. __ . 33 

......-. ---..-.--~.-.-.-~----.- - ... ---,-. -- -~~- ----~ ~~ 
This was not an 1I1l1lsmti ratio in :-ipite of the unusuill t\wn£,d 

('onditioll on Jllilny of' I:hel'\ floret:;. 
~egl'egation as 'to maturity was as follows: 

Class and pl'O~l'lI)T Observed HlItio Calculated o-C 

11'.) : 
-1'~aJ'lr JIlHturing". 34 3 34.5 -0.5 
Lure 11l:ltUl'ill~______ 12 1 11.5 +0.5 

----------"---------------------'-----
F:! progetlies of :2;) .lines were grown, and close to the normal 

mtio resulted, as follows: 
-..--..---.----~--.,-----__,----o_----._----

Class nnd ])I'ogenr Obsen'ed llatio ICalculated "I__ O_-_C_'_ 

Fa: 
FlI[uoi!i 4 1 n.:!;:; -2.:!;; 
IINI'I'OZYi!ll\l"; 1;::; 

:3 lS.75 +2.2;:;('ulth'ated G 
,.. ---~- I '---
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In general, the deviation trom the expl'cted in lfa was not Ull

uswtl when. so few 1 ines arE.' considered.' Ho\\,c\'er, the fact that 
(lye of nine lines presumed to be homozygous tatuoids in F:! had 
not bred true in F:l 'was certainly unusual. Segregation in the 15 
heterozygolls 1inc;.; was as fol1ows: 

0-0 

-14.00 
+14.00 

The w.illtd 1.::3 mtio WllS not indicated, and the results obtained 
were. a· poor fit cr(,ll to a 7: 9 mtio. Because 5 of the lines result
ing from individuals dassed as homozygousfaluoWs in li'!! did not 
bL'(I('d tru(', the mtio was 69 tntuoids: 6 other types. lJ these 5 
lines (ll'e eliminated, [t sumllHlry of the segregation in the 10 other 
heterozygous lines is as follows: 

Class und progeny 

-8.5 
+8.;; 

En>n a[t('r the ri\'(~ lin('s wel'e ()liminftted, exeess Jaluoids wcre found. 
EX1UIlillillg lhe florets of the individual F:l plants revealed much 
sterility ill both the homozygous and the heterozygons fatuoids. 
This, togetlH'r with the faet that se\'eral of the nonfatuoids in pop
ulations from the SU[JPosedly homozygous faluoicl F2 were black or 
gt'ay, indicated that unusual ('L'ossing had taken place-a clear in
di('atioll oi; pollNl llllft\l') stl'rility. 

Cnw!1/al sterile j'Htuoid jl'07n ()olden liain.-A rather undersized, 
intermediate-type fatuoid found in [1 Golden Rllin increase plot at 
HOZl'IlHtI1. )[ont., aroused special iIltl'rcl;t because it was so much 
sitOl.'tpl.' than other plants in the plot. This ahen'ant pItLnt produced 
105 \riable sP('ds. 'Chese sN>ds wpre SOWIl at Aberdeen, Idflho, flnd 
pro~pn ies were' grown 1lnd stuctiecl. TheF'z population inclucled 
fewer true homozygous (alnoid plants than the usually expected 3 
cultim(pcl and intermediate: 1 homozygous fatuoid. Segregation 
was 101 wltivateci Rncl interme(\irlte:-l :fatuoids. Only one of these 
fatuoids bred true, ilncl it produeed only three progenies. The 
oth(>[' :3 fatuoids produced 11 progenies: of which :3 indivic1uflls were 
of th> hetpl.'ozygous type and S :werc i'tttuoids. This homozygous
t.YP~ Jatuoid l'xhihitpd Jl1u('h sterility, although stet'ilily was not 
obs(>[Ted in the hptprozygous type. 

Since this \\'n.s not the usual spgregation type of fatllojd, further 
study was madf'. A high clegrpc of Illflle sterility was found jn the 
homozygous-type fa(lIoid scgregatpR. This stcrility was indicated 
bv undl'nl('\-elopNI anthcrs or an absence of anl·hers. Close study 
r~\'eal('d thn.t this n:nlp-stl.'l'ile con(lition had e\-idl'ntly resulted fre



quently ill natural crossing of the :fatuoicl with adjacent. normal 
plants. Hence, an irregular breeding pattern resulted under field 
conditions. Sizable populations of the 105 plants were grown, and 
data obtained were as follows: 

Segregation in progenies of Golden Rain fatuoid 
---------"--"--.- ""~"-----TI----,-----r---

______C_I_Il_ss_____1 Obsen'ed "1: __R_a_t_io_'I_C_ll_IC_'U_lll_t_e_d_I__O_-_C__ 

Cultivated only_______________ _ 

('\llth'llted, interlUe<llatt', illl(lfahlOld______________________ 30(;8 I
Cultivated alld intermedlate____ _ 3 63 103.36 + D.G-! 
Intermediate ollly______ ." . _____ _ 1 
(nterrnedlale llnd Catuol!L ___ ""_ 2 
Fatuold only_____ ____ _ _ _.. _". 1 1 1.64 - 0.64 

or 
Cultivllted______________ " . ___ ... II 30 12 19.G9 +10.31 
Heterozygous cultivatNL__ .._. 72 48 78.75 - 6.75 
Heterozygous flltuoi(L ________ .. _1 2 3 4.92 - 2.92
b'atuold_______________________ .! 1 1 1.64 - 0.64 

1 

The relative fertility of the 105 progeny lines of this fatuoid was 
as follows: 

l'rogE'IlY lines that set-
ClailS 

0-25 51-75 76-100 Total2G-50 'I 
pel'cent llf.'rc-Pllt , percent pel'cent lines 
(Ii: :secIl of s .... d I oi: seetl 0[ seed 

YUIII/H'I" XUIII/WI" I-"-"-II-IIU-C-'-' NUllluel" N"IIInuel" 

o ')i i) 25 3:.{ 
2 251 34 7 G8 

~J_ __ 0.L__O-,-__0---L.___ 
4 

Studies were also made of the awned condition in the 11 progeny 
lines that segl'l.'gate<l into the 3 types: Fully awned, single-awned, 
and awnless individuals. Summary data on awns in these 11 lines 
were as follows: 

Cla!<s Observed Ratio Calculated O-C 

')('lIltinlted (awllless)_~_________. 76 -, 84.38 -8.38 
LnterlllediatC' (lawIIl'ci). ~_______ 119 3G 112.50 +6.50 
b'utlloiLl (2 awnell) _____ .._______ . 5 1 3.13 +1.87 

In summary. the OCClItTenCe of mutant fatuoicl abcrrants among 
the pl'ogenie;-; of oat crosses is not unusual. ~Iutation is lIsuaJ1y to 
the heterozygous form. Mut'ations to t'he homozygous form have 
heen reported, but they are rarC'. 
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Fntuoids may OCCllr in either A. sath'a. or A. uyzantinct oats or 
in Cl'osses between varieties of either type 01' both types, Usually 
such fatuoids indicate. in F!,! a monogenic 3: ll'iltio. However, ex
ceptions Ita \'1.' been found, Three el'osses wel'e studied in which 
l'iltios of 13 heterozygous and culti \'tlted: 3 homozygous iatuoids 
occurred, 

In additioll, tlll'ee. fatlloic1s were studied in which sterility re
sulting in apparent nittul'lll crossing- clLllsed unexpected results. In 
one. (,l'OSS (l 1;3: 3 ratio was indi('ated; but it appeal'ed that the 
l'omplete reeessi \'c bi led to produee yiable seed, and a 1:3: 2 ratio 
llppeared plnusibll\. In [l seeond cross, sterility and attending Ilntu
l'id ('l'ossing- took pllle(', whieh ilt lirst obseured the !letua1 l'('SUUS. 
Stud\' of still allo/llPr fatlloid abpl'l'llllt indicated that i111'ee faciors 
wel'e" in\'oh'ed; lIIu('h stpl'ility 1'(,SlIlred ill IIntllL'al tl'ossing, which 
made genetic analysis diflielllt, -

Occurrence of "Bridging" A, sleri[is-A, failla aberrants 

The O(,C'UL'l'enee of abel'l'Unt forms of vtll'.ious types alllong eel'eal 
crop plants is HonH?what comlllon and is oJten reported in the lit
eraturc, These 1'01'1llS frequently arOuse speculation as 10 the ori
gin of OUL' C'ultimted oat species, 

For a ('('ntul'Y it was g('n('rally ac(,ppted in this country tlmt our 
cOlllmon 01' white oat ..:I, 8ath-a was deri\'(~d from. the wild oat 
...1. I(/IU(£, ('oll'man 02) in HHG prcspnted a theory suggesting t.hat 
A, ste)'ilis rather than A, jat1Ut was the real progenitor, Since 
theil, Ol'ifliths and .rOhliston (14) repol'fed the oceurrence of .-:L. 
Iflillu segregates dcri\'pcl frolll .L 8tf'rilis thl'ough use of il'l'adia
t ion, Thl'ir findings sub,;tantiate this theory of ol'igin, 

The ..:1. ste)'i!is-.'l. flltltn abprrant reported here is :i'urther e\·i· 
dence in support of the A. stailioS theory. 

In :U)22, it pani('le at first considered a. Ja1se wild oal was found 
in a bundle of whaL \\'as ('aIled Sixty-Day oats (hit!: was placed 
011 exhibit· by the ~rower at a ('ounty :fa.ir in easlern Co1omdo. 
The \'ttriptal 1H11lH' for tlH'se oats :iePlllet! logical too this writer, and 
.filldin~ a false wild oat:. in :;ixty-Day oats was not eonsidered nn
uS\lal,illthou~h it indic:tte(l a lac'k of eare on fhe part of the ex
hibitor who displayed the oat sheaf. 

Latet', on c10sc pxtllllination, it was obsen'ed that this abel'l'ant· 
waS not: an ordinary fa1sp wild 01' :fatuoid, The kemels wem light 
gl'tl\' rat1H.'r than yeJlow, the ('0101' of the parent variety. Also, the 
Ino(le or nHaehlllPIIt: of till' florets ditl'ered j'rom that of the ordi
IltU'V faluoid Ot' false wild oat. The abel'l'ant, a.lso difJ:ered decid
('(II)' in that its seeds had not dropped olf immediately 011 matur
ing, which is n characteristic of htuoids in general. There was a 
tendency for the spikelets to remain attached to theil' pedicles and 
fot' the florets to remain together in threshing, The latter charac
t.el'is! ic is l'('C'ogn ized as especially typical of deri vat i yes of A. 
sle)'Uis. 

Pl'o(T('nies of 20 plants were produC'Pd the following year from 
seNls ~)f this ol'iginal paniele. In all obser\':tble ehal'aeters the 
I'esultillg plants appeared. sirnilar to the parellt, and no segregiltion 
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F'WUllE 9.-Brldging .<1.. sterj/is-.ti. faflllL ill ;il.'ella: Sixty-Day ull!'rrant (A . 
•~lCriljs tyP(': .1. n, C, D; A. fal.lI(/. type: I~, P, G, H) ; Eaton aberrant (11 . 
•~Ic,.ilis tn)j:: r,.!;..:I. fa/. It(!· type: K, IJ; eOIU[llt·te spikelet: JI). 

wa.s t'\,jd(·nt. 11'11(' sl'('ond YP:lI', H)O il('elis n'pn~s('lItati\'(~ of each of 
Ih('sl.' 20 plnll!;; \\'('I'e sown. O(,J'Ill i nat ion was not ~ood; lIow(~yel', 
all but 1 of Ihp l'l'sultilll!iH plallis WI.'I'C sillli]nl' 10 the ol'igillal in 
pnllidl.' ehal'a('t(,l'islies, 1.11 the olle plallt that: dill'(,l'('d, the. peclllial' 
cluu'aph'l's of the pal'PIII' "'(,I'P Ipss PI'0I101l1l(,(,(1. 'fhe PI'o~('nies of 
this Olle plallt W(>I'(' ~I'O"'11 10 flll'thel' iIlH'stig:de this apparellt 
ditl't'l'l'Il(,C', Howen'l', th('~' PI'o\'pd it to han' b(,l'1l a SOlllatic \'al'ia
tiOIl, sinep all PI'()~('lIi(>s \\'(>I'P typi('al of 111(' ()('i~illal ab('n'allt~ palli
('1(', COlIs('qtH'ntly, the abplTant found in the Hixt.Y-Day oats ap
pear('(l to ha\'p b(·(.'11 tl'\Il' hl'l'{'(Lillg, 111 g(,IH'l'al mOl'phologie ('h:ll'
aet'l'l's, it waR SOIll(·\\'hal of an illiel'lIwdiaLl' type 1)('1'\\,('(,11 til(' tl'll(' 
A. 8tel'ilis and the t.I'U(, A,fa/wI, 

fl1 l!)(il, n SN'OIHl hl'icl~inl! A, 8/1'I'i/i.~-..:l, /((,/11((' type illdi\·iduul 
was disCOYl'I'('d by this Wl'iti'r, This aberrant was obs('I'\'pd al 
Ab(,I'de('n. Idaho. 'Ill II h('ad row 01' the Ealon nll'iet\', Eaton 1'('

sultr.d fl'olll tl1(' (TOSS fog-old X Hond, Togoltl is !\ sf'll'ctf'(/ stl'aill 
of Klwrson. fllld KIl('l'soll has lon~ b(>(-n ('onsidpl'pcl synonymous 
with Sixty-nay, ][(,11('e. (11(' t \\"1) :d)('I'I'iI IIcit-s dis('on'I'NI hoi h traec 
directly 0)' ilHiiredly to [11(' salllP \'tll'i('ty ;-iixfy-Day. Thirty-nine 
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!!'wnu; 10.- Wild cOlllpll'x in .lTC/HI: rImer, .1. ,~tl'/';li,~; 10\1'(>1', A, jatlw, 

years t'lnps('(l bpi\\'N'1l tht' llis('ol'Pl'iE;'s of t'hpst' two alwl'rants. So 
far !IS is known, i"lll'SP an' tIl(' ollly abt'IT<lneips of this type found 
ill "Sorth A.meri(':t. 

To date, no ('I'OSSes 11:t\'(\ h(,(,11 made llsing this ~w('ond al)(,l'l'lIllt 
as :~ parent. but spikelpi ('hara('\PL'S otlWI' than 1£'Jl1lna and palea 
('olor appeal' almost iclentieal with thos£' in the fil's! abelTnnt. The 
Sixty-Day :Lbprrant was gray ill color; the E:lion aberrant was 
}'t'llol\'. ~iz[tble progenies of t.his spcond aberrilnt were groWII in 
the grppnhollse at B(>ltsvillp, ~[(1., in 1!)(iI.-(;2; and a sN'ond genera
tion was grown in lhe npld n.t Aberdeen, Idaho, in 1\)(;2. 1'W(I 

populations han~ bel'li grown, and this !'erondA. ,~/('I'ili8-A. fatua 
type abprrant has also bePIl eonsiaut ill IJL·p(~ding behavior. The 
diseo\'prv of these two ::;tpriloid-frttuoid ab(,l'J'ants in olle A. sati'l.l(l 
~Ollree is fUL'tlH'1' (i\'idene(' of' the ('lose genetie relationship of all 
hex(l.ploicl Ollt specie;; fuul fllJ'thpr supports thl' tlil'ory th:lt all 
h('xaploid oats trac(> to :~ singl(\ SOUl'('(', A. 8tel'ili8~ as previously 
stu ted (Co{frnan,;Z). 



The nbe1'l'llnt found in Sixty-.Dil)' WitS trossell with oats belong
ing to nearly all the, hexaploid species. In crosses with the wild 
A.. fatu({. alld A. stnilis. only the F:! population was studied. 'Vild 
oats are more or I('ss do)"mtlllt, as indi('ated by ('of!'lllan and Stan
ton (7~ 8) and '1'oole anti ('oll'lllUIl (d[)). This ehamc[er makes a 
:ltudy of. wild X ('ultimtNl dilli('ulL H(,(,llUS(, of dOl'lnnll('Y, prompt 
g(,l'Ininatioll of the Heeds may b(' extremely limited; the seeds may 
sometim('~ l'(,lllain ill the soil alld gel'millate and grow 5('\'el'al yeal's 
lateI'. 'J'his fouls soil for expel'illll'lItal purpoS('s, and 1\.\\, experi
1I1('llt statiolls I\'ill tolt'I'utp th~s t'ondit lOll. 'rhm:, sllldi~'s of largl' 
1<'3 POPlllittion:-; arC' not oft.l'1l IIlHtll'. ' 

Thl'l'(, ('rOSSl'S Wl'l'l' nllldl' bpI \\'PPII tIll' Sixty-Va\, nberrallt and 
A. falua. Till' S('gl'l'gution ill I"~ populations ()f th(:s(' t hl'('(' {,I'osses 
was apptu:ently silllila)', Hlld SllllllIIlll'y (hIla indkatNI til(' usual 
segl't'gation ratio, as [ollow,s: 

SIX.'!'y-J).\y .\I\EI:I:.\X'I' >< .• 1. ill/I/II 

('III~s lIn(l 1l,'ogPIIY . 1 (·"~P"\·I't1 	 Ha~i(J I('aklllat(:d I o··(~' . 
..........- - ---~.-~.. --.....-.~- ~ 

P'I: 
-.\. illLlllL 2-1·1 2·17.i';-, -:l,i';, 
All nthl'!'s i'-li' i'-Ia.2:i +:~,i'{j 

How('\'PI', it slllull 1Il1111ber of thl' ~pf!l'l'gntt'~ in t\\"o of tilt'S!! thl'PP 
\'I'()~Sl\~ (H out of ():~S F~) tq)IWal'pd to bt, .1. sli'l'ilis in typt'. NOIlt' 
was found in thc' otht'1' ('I·()~";. 1 f thl' c1ata 1'01' IIH' 1\\'0 ('I'OS5PS lIre 
,,;ufIllnal'ized nnd (l slw{'ial {'Ia:;s is fOI'IIl('d for t IIP:-il' A. sterili8 111
didcLtmls, S<'J,!I'C'gat iOIl is liS follows: 

('Ills;,: lind P"((!.;'PIl.1' 	 nc 

1;\. : 
-.1. [a(//I/ 1-1i' I:> 1·1!l.:>a -:.!.:>;{ 
I ntpl'IIlP(lIut(' IYIlt'S ·IH:! ·IX ·I7S.:>O +.J,:i() 
. t. ,~t('I·ili.< S J !JJ)f -1.Hi' 

Till' . I. sll I'ili,~ tYllt' that 1'\.'sIJl[(,\1 fl'olll Ihp;;{, ('I'oss('s illdieated 
that IIi 1'('(' i'udol',s \\'{'I'(' il\\'ol\'('<1 nnd that A . .~t(,l'ilis had bpl'l1 pl'O
dlU'pd synthpli('ally tl1J'(Hlgh I'('('ombilllltioll of A. fal111l with the 
Sixty-On)" ai>PITllllt. This i" of' ill[t'l'p~t wit It l'egard to the origin 
of oats. 

.1. sll'l'ili8 hlil()I';{'itlllll \l'a,.; ('I'O;;S('(I with til(' Sixty-Day ahpl'l'anl. 
Thp F:! plants indi('al('d a dOlllinll.lH'p or tIll' .1. .~t(,I'ilis 0\'('1' the 
;tllt'I'I·;1l1!. TllP :-l'gl'pgnl. iOI\ in F!! \\'ll:-> as follow,.;: 

.1. 8!n'ili;o; X :-;IX'I'y·J).\" .\1\1<:111(,\;\'1' 

('Ia"~ :\1\11 (ll'O,!.;'I'Il,'· 	 It:((in ('al(',ilai.t'd ocI 
b'1j) : I 
-I. ,</1 "ili.~ :; I S,I.(l --0,0 
Si:oay-l IllY ahl'l'I'HIII I ! :.!S.l1 ! lUI 
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.\n attempt wus made (0 ::;1 udy till' inhel'ilallce of t.his tl'O:;;S ill 
Fa, but the F:\ populations pl'On~d um;atisfa('tory be('!luse some 
pro~enies of A. slel'ilis inlwritl·d (\onnnn('y. In ~l'neral. Ihe lf3 
liMa ('on £1 1'1111.'<1 1Ill' 1<'2 interpn·t !Ilion. S('p:rl'~atioll (U:t'UI'l'l'([ aHlong 
(Host of the 1<'2 .l. ste,.i/i8 type progeny lilies. 

The Sixty-Vay Iluerrani: was also erossl,d with the A. sativ(/' 
"ariety H1aek .1Iesda/!. .\ ve('y l:ll'ge 1"2 jJopulation and a yet:y 
Slllall Fa were grown. The ('estllts indieated it :1 ~'ult i"ated tInd 
ifl[('rIlledill\e: 1 wild type. as follows: 

S(XTY-]),\): .\Bt:HH.\X'l' X Ik.u'K )h:sn.\O 

('lass :lI,(J PI'O~('lIr Hatio (',II(,lIlal('11 0-(' 

Ft': 
-::ilxty-])ay lIuerrllllt. 
llli.t·rulcdiate 
CIIIt! nll.eiL 

;:;23
:l,o:n 

4\)2 

1 
2 
1. 

::ill.:)
1,223.2 

;,1.\.;.1 

+l1.Ci 
+ 8.0 
-1\).5 

I~:l : 
::;Ixty-l)ay nLII.'ITlint. 
J leteL'ozygolls 
CulUI'utpd 

2 
8 
-4 

1 ., 
1 

3.il 
7.0 
3.;; 

- 1.fi 

+ 1.0 
+ 0.;; 

.\lIIon~ ~,o+(\ F2 ~egn'gatl'li studi('d in thi:; (,('OSS, 1 s,Yllthctie 
J. NII'I'i/i;-; and ·b A. tahiti type:; appeared. Although a Slllnll Fa 
populatioll WitS gl'O Wll , s('('ds of t1ll'iie pal'lienlar segregail's wpre 
not illelutiNl. 

J Il Sllllll1lilry, 11lI nl1u;;ual bridging typl' .ii. 8tfl'ili8-.A. taltw aber
('an! was found in Sixty-Day. Progeny populations were growll 
fol' t1ll'(~e !!l'n('L'ations, and the abermnt type bred true. 'Vhen 
('I'()s:,:ed with till' wUd ..:1. S/(,l'ili8. this aberrant was reeessin'. The 
;-;egl'Pgatioll rat io indicated was a n'ry ('lose lit to a 3 A. sten'lis: 1 
~ixty-]by aberrant .. On the other Itand,in (TOSSeS of this abel'
rant with .1. /all/II, the aberrant was dominant in all t1U'ee crosses 
;-;tlldi('(l. In ()(W (TOSS, the mtio was 3 aber.mnt: 1 A.. iatua. In the 
orlwr two (,I'O:';:;l'S, the mtio Wl1S Hi A. jaltw:4H libelTant:l A.. 
8f"I·Uis. Tllus, thi:; abprnlnt would appeal' to be .intel'l1l(~diate be
tW(,l'n tlH'sP two wild lil)('6('s. Sllpporting this idea WlU-; the O('('UI'
('(,lll't' of a snlall nUlll!Jt'l' of 8ynihl'ti(' _.t.. 8/l'I'ili8 type iil'gr('gates 
1l111()(\g lill' pr()~Pllips of thl'Sl' last two :I. jll/Illt X Sixty-Day aber
nl! It t'I'()SSl'S. 

In the cross ~ixt \'-1>;1" !,lJpl'1'flnt X A. 81t/il'((. \'tu'ipty Black JfeH
(bw. n l'lltio or a ;d)(,(T~lnt and intt'('lIll'(liatl': 1 A. s(/tiNt was 011
::l'(~·pd. It i;.; ::i~llifi('alli t1I:lt, anion!! ~,(H() F:! plants p('odu('('(lin 
Ihis emss, iJotil s,rntlwti(' ..:1. jlltl(tl fUlll A. 8tei·ilis st'gt'egales ap
Pl·:u·pd. 'rltl' 0('('11 (Tl'II(,(' of t Ilt'se t\\'o f()I'lIlS is furtbpl: evidenl'e. .
;-;lIPl}()(:tin;r the t h('ory of tlll' origin of C'lIltinliNi OILtH. The l'lltio 
wn.s ~,!Hl .1 . .~1I1 il'tl and h(,tprOi~'ygnl!s: + ;-;yni lH'tie _1. jill Ita: 1 syn
thelh- .1. .'(!(')·i/i.~. In l!)(il a 8l'('0(1(1 .:1. steJ'i/i$-A. ja/lUL aberrant 
was fO\llHl. Til j:: o\'('lIlTNl ill the nn'il'ly En lon, an iudi rpd progeny 
of Sixty-Day. '1'1\('::e two ~L stl')'iliR-..:1. ia/wi. nberrnnts are the only 
on(':;-l of thi$' type rl'portl'd to dale ill Xo1'th America. 



Dorsal Pubescent Aberrants 

;;ometimes among progenies of crosses bet ween parents wit h no 
pubescence Oil thl' Hides and ba('ks of the lemmas, exII'enw1y hairy 
abelT:mt indi\·idlutls were found. None of the nll'ieties or strains 
lIsed as parents in the five (TOSSeS studied had dorsal pubescence. 
Yet, aberrallt pubescent individuals appeared among the IH'ogelries 
of these fh'c ('1'058('5. The progenies difrered in nUlI1hel' of aber
l·allt:;.-sollletillles there wel'(~ many :Ind sometinll's few. 

In the, ('['oss Bla('k )[esdag X· Hed Hustpl'ool'. many abeLTant.s 
were produced. The segl'egntion in F!! was asfollowl:\: 

JkA('K )IESIlAO X 1:.;1) Ht'S'I'I'HOlW 

HuOn; ('alelllah"tl 0-0 

b'., -: 

-lIall'S III''':'/'llt 1111 si!ips 


:
111111 hllC'k ,If! .o.at1 I -!!:i.31 

XO hail's PI't'SPllt 011 shIps I
1II1d.I.IfI('k.,. 1,01'0 l:l I.!KiJ.On +:!;-;.::III

0/' 

,
Xnl'lIl11l I,OSO ~.I(j I.OSI.O~ - 1.0~ 
l'ul!(';:('('lIl J~ to ,la.nil t + 1.0~ 

1
-"--"---",,,.- ---.-~-..-~-.".-- ~,--

In tlw ('I'O"S Calt-utla X Hed Hustpl'Oof. 1 of nn!~ F~ plants was 
\'('IT hit iry 011 I·h(· sides aInL 1>a('l" PlIlws('('IlC'e was J1OI' ~tud ied ill 
the' Fa I!ellel'ation of this \'1'055. 

III the (,I'OSS befween ~L fUll/II and the Sixty-Day alll'lTall(, neither: 
of which bore hajl's Oil the sides 01' bal'k, ;~ of til(' :wa F~ plants 
W('I'l' n'ry 11lIi1'Y. :-it'gl'pgatioll wa:-; as follows: 

A. jnttlll X S'XTy·J).\y .\III-:I:H.\XT 

(.·Ia"~ litHI PI'f.lt.:l'Il," Itatif) ('i1!('lIlal:ptl 0-0 

It\. : 
-~orllllll 2(iO !!:;s.sn +1,11
I'll hp;<{'i'n t ::I 4.11 -1.11 

III tItt' (,I'OSS ('aleut j H X Khl'I'soll. only 1 of anti F!! plallts pl'O
du(,t>(l (lX('l'('tiilll!ly hail',\' kel·lIels. In a:{ 'F:1 populatiolls gl'OWll,Il0 
plnnts \\'1,'1'(' ul1l1s11nlly pll\)ps('(·nt. The n'l'." hairy F~ SplN·tion was 

Itot gl'own in F:l . 
.:\0 ex('eptiol1ully hail',\' plants \\'('1'(' Ob"l'I'n'<! Hlllong the 7i+ F!! 

pl'ogpny plants of th(· l'I.'O"S ('ol('X Hl'd HustprooL Howl'\'('J', 3 
of thl;' ·W I;':t lines I!I'O\\'I\ ('ontained individuals with pl'ofu~(' hairs 
Oil the sidps and 1)H('k of till' lPllllIlll. Segregation HIilOllg the~(' Fa 
lillPS was:l;i follows: 
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FIGUUE 11.-Do.rsnl pubescence in _{l'CIIO,: A. slcrilis. 

Class and pt'og!'ny llatio ('a leula it'd O-G 

4B 1() 4r;.!H +0.06 
a , a.oo -0.06 

:-iPgL'l'gtltion fol' lInll:i\1ll1 hail's 111 the {hn'p hPIl'l'OZygOllSF';1 lilies 
\\'lIS a" follow:;: 

('lass lInrllH'ogpnY ( lhsl:>I'\'Pt! 

Va: 1;; U:3.7fi -0.75Nllrlllal 
1 4.2fi +0.75!'llh"",'Plll 

In snrnrnnl'Y, sl'!:[l'l'gation fol' l11p, hail'Y condition in the Black 
Ml's<lng X l{p(l l{lIst pl'oof CI'OSS di Il'l'I'('(\ 1'1'0111 t hat in the other 
foul' ('I,'O"SPS. Till' ratio of nOl'mnl to hnil'y indi\'i<1wlls was 1,OSO:4:5, 
1'h(' ratio!:> fol' til(' t'olllbiMd P!! lil!lll'l'S 1'01' thl' nth('1' foul' crosses 
WPl'l' ll1ueh low!'!'. 

Thl' nppNIl'l\lll'l' of thest' \'Pl'y hairy indh'iduals sugg:ests R lack 
of ('oJllplt'tt' 1!1'llPlie rOlllpalibility IlP(\\'('l'n the parents of the. cl'osses. 
Foul' of tl\(';;l' ('I'O;"SC'!:> innlln'd .1. SlIfil'l( and .1. lJ!lzalllina oats as 
IHlI.·(,llt~. 
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Black Aberrants 

[r has hN'n l'l'l'ogllize(! for ()\'(~r fiO )"('ars that blaek-kel'lIelNI in
di\'itluals nppeal' o('('asionally in populntionii of SOllll', if not most. 
oats of tl1(> .1. b!lzllntill/l. spet'il's (Ho\)(,I,ts and FI'(>elllan, ~4; CoIl'
man, Parker, und (~uisenb('l'l'Y, :j), Tlll's(' 1I1\\"l' been tl'rJ1l('{l muta
tions. r(>\'('1'SiOn5, or re('omi>il1nliol1s, 

('1'0:;:'(,5 bl'twe£>n nlrietips of .:1. b.'lZllllf:1I1l or \'ari(>ties of SIIS
speeted .:L. by,zlIntina ori;:dn :111(1 llOllbhl('k oats Wl'l'p marl!" li,nd 
black 01.' dark-gray indi\'.idunls \\'('1'(' ob;;el'\'Nl as follows: 

Total F2 If flJ',h:·(;rlL Vor 
Crox,~ I1lallt.~ I;idl'k phmt,~ 

It(>(\ Itustproof X f'aleutm ~ _____ ~ __________ fl!JJ 
Iogold X .R(>(i !lustproof ___________________ InG
Aurora X Xort('x _________________ • ______ _ lfi:{ 
Hed Rustproof X XUYlu'ro ________________ _ l,OT;; 
SwedIsh Selp('t X Ful;:!IlUlll fatuoid __________ -H;; , 
Applel' X Swpdish Sele(,t __ ~_________ . _____ .. 2~H " 
('ole X Her! Hustpr(lof ___________ •.. _____. Tj.j 
Cnl('utt:1 X KII('r80n ________ • ___________ _ :mo 
Xa"l'urro X )(urkt(ln ______________________ - GUO 
A. JILtlla X SIxty-Day aberrant __-------____ 2(>:~ t) 

A, /a/lta, X Sixty-Day ab('I'mnt ____________ _ 35:{ 1 
A, ja/lw X Slxty·nay al)('rr:tnt ___________ ._ ani 'J 

III Hed Hustproof X (':t\ellttn. 1 1":1 line produced 2cb I'ed indi
\'i(luals anl! 1 blurk ilHli\'itlllnl. III thl' F:\. theblaek F!! pl'ogl'nie:; 
of ] ogold X Hpd Hustpl'Oof all pro\'('(l homozygom;ly black. 111 
till' 1"a lilll' fl'Olll one of the fOUl' blaek F~ il1di\-idua]s in the ('ross 
Calcutta X Kh(,l':'on, se!In')!at ion wn;; 10 blade 1 r('d: 1 gmy, 

.An lln\l~ualh' Inr!!(> nU1ll1Jt,.1' of bla!'k indi"jduals were ObSE'ITed 
a lllong PI'O)!l'l1'iE's ()} t Ill' ('r()s~ .\pplt'l' (1'e<1) X Swedish Sel('et 
(whit€'), .\1lloll)!:1 F:I pr0!2'eny lim':'. ;~7 \\'('1'(' classed as gray, ~ 
of whkh \\'PI'(, llorNl as dt\1'k 01.' nllllo~t hlnek, Tn thl' Fa g('neration 
tnkpII n~ a wholt', howI'vel'. tht' numbpl' of hllll'\;:s 'was lIlost 1lI1

u~unl. .\1ll(11)! tllt, F:{ pl'Oj.!t'lly Jim's from JIl F~ plants, lR ('on
tnin('tl 1 ()I' ilion' bltH'k~, Thi~ \\'n~ 11101'(, rhan one in IOUI' of IIH' 
Iin(>:; !!I'OWll, Th(' 1'Iltio of' lillI'S with and without nbel'rants was as 
follo\~'~ : 

( 'In,,~ UII!1 pro.!!l'uy ()h;::Pt'\'p(l Itario C'a1eulatHl 0-0 

1<':1: 
SorlLllll __ :i 44,2;; -3.:!;; 
In('hH1ing- h!(H'k a!JPI'rIIn[s 1 14.T;) +3.2;; 

011(' F:\ line il1('hl(}(><l (j blacks out of :)() plants, The oth('1' Ii' 
liM;; in('lu!l€'d only :~() out of no!! plants, In ndditioll to th('se 
bl:wks. ~·I Fa row:, abo ('olltainp!l a\u'ITtlnt dwarf, gl'aSSm,(, plants; 
(tilt I 7 l'OW~ 1'01Itai1lP(1 both hlnck and !!l'i!s:-like ab('uants, 

.\ (;artOl\ C;ray >< SOl'!l'X C'W:-:'. ",J;il'll WliS not stulli('(l in 1"2, 
~{'f!T('!!at('d 1 blar-k: 17 !!t:lY: (j 1'('<1 ill (lIlP Fa li 11(', This is n 11 un
l1;UtlI' St')!l'l')!atioll ['alii), '\':-11:111,'" in hl'IPl'()Z,\'goll:' populntions l 
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blacks are, more numerous than are light(.'I' colored indi\.iduals. 
In snmm!lry, in (,l'Osses between Yllrieties of known or suspected 

A. byzanlina; del'inllion, Ihl'ee of :folll' produced no blacks; wherells 
in ('I'OSS('~ of A. byzantina,inelllciing the Sixty-Day aberrant, by 
A, satiNt 01' A. !alua oats, the ratio was 7 blaek-pl'odu('ing: 1 non
hlaek-pl'o(lueing. Appill'lmtly in the A. byz(tntinlt X A, byzanli'na. 
(,I'osses, greater ('ompatibility is .indicated. III A. byzantin(t by 
A, 81ltiNt or A., /atu(( (TOSSeS, les:; eompatibility exists IIllel hence 
mOl'e abel'l'ants appeal', 

Xutul'lll (,,'ossing eannot hI.' nrled out entirely as ('ausing some of 
thl's(' a bel'l'Hnt black oats, hut tht.- appearance of this PN'lrliill' tyP{\ 
of aberl'allt fends to dis(,I'edit that l'xplanationin nHlIly ('ases, SilH'l" 
ocC'asional blal'k-kerneled abel'l'ants an' found iu populations that 
ha\'e Jlot been grown neal' blaekoats JOI' nwny generations, 

Aberrant Awns 

Both Caleutltt ana Hed Rustpl'Oof aro typical stmight-awned, 
A, byzllJ!tina. type oats, Alllong ,W Fa populations of the (,I'OSS 
('aieuthl X Hl'd Hustproof, all but i) pl'ogl'ny lines Wl're homo
zygolls for th(l sll'aight typP of aWII, If the ,W F:\ populations al'O 
('()Ilsid('I'NI as a whol(', fhp S('gl'pgatioll ot nOl'11I:11 to linps ]>l'odIlC
ing abnol'lIud ttwns is as follows: 

('.\L('lTI'.\ X'i{t;nRn'TI'IW(W 

_._~,~~I~~~~n,\~. ~~I'\'l.tl ~~:~~o . (,al(,lIla!~~j o-u 
L;':t: 

Stl'llig:htH\\'Il>L ___ . 44 I:; 4;',04 -1.1)4 
Ilptel:()lI~';':UIl!i (ut' It WIIS ri I a.on +'1.1)4 

--..--,.' .--,+-~-~>~~-~-~--.- ..~--- ........ -, - "~~""'q--~~--"", - ~-~~~-----~ --

In 1'0111' of thps(' fin~ lint'S, a few t;wisfl'd gl'nieulnte awns ap

ppal'pdi and in OIH', two slIi>gl'nif'ulatp awned illdi\'iduals wel'e ob
:;('1'\'('(1. The s('grcgation within these fin:!. lin('s was as 'follows: 

Hallo ('alr'lIlall'd 0-(; 

(."1: 
'~tl'ai~ht HWllS __... _ lIS Ifi IIR1;{ -(I.l;t
'I'wi::t('(\ Ol' SlIbg-i'nit'ulalt> aWllS S 1 ',SR +(l.l:.! 

The appl'oHeh to a !\\'o-t'ae!ol' ('xp('C'ial1(','- ill the abl'l'I'ant-pro
dll('illg F;l .lines S('('IIIS to he 111 on' than ('oineidpntal. TiI(' Calc-lIthl 
X H('d HlIstpl'oof ('I'OSS Pl'o<iIl('('d s('\"l'ml lIddit ional abl'ITant types, 
Illld these Ilhl'l'I'allts probably ]'('slIlted fl'OIll It ditl'el'C'IH'e in the ge
1H'lie l'onstitutioll of til(> two oats, 

http:I'\'l.tl
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Sterility 

The occurrence of sterility is not unusuRl in oat crosses, espe
cially when an A. byzantiJw oat is crossed with an A. sativa onto 
Sterility was obsen'ed and studied in se\'eral ("rosse8. 

In the cross Cole X Red Rustproof, 7 of the Ti5 F 2 plants were 
sterile. 

Ten of 155 F3 lines grown were partly to almost funy sterile, 
but nOlle a>ppeared completely stel·jle. The segregation of nomUll 
or :fertile lines to lines conbtining some partly sterile plants was as 
follows: 

COLE X llED RUSTPROOF 

Class and progeuy Observed Hutlo Calculated 0-0 

Fa:N 0 rmaL__~___________""______ > 145 15 145.31 -0.31
Partly sterile_________________ 10 1 9.69 +0.31 

I n the F 2 of a ned H tlstproof X Calcutta cross, 2 more or less 
sterile individnals were observed among the 993 progenies. :Fitty 
lines were gwwn in Fa. Seeds of one of the two partly sterile F2 
plants, when sown ill Fa, prodllced no plants. '1'he other 49 lines 
produced all normal plants. 

Although some stet'ile plants were obsen'Nl among the F2 popu
lation of 1,125 illClivitll1als of the Black Mesdag X Red Rustproof 
cross, the numbel' was not recorded. In the Fil generation, how
ever, U of '79 lines grown ("onta inee! partly sterile plants. The 
segregatiol\ was as follows: 

l:kAcK ~h:snAG X nl-JD Rrrs'l'PHO(W 

Class un!l progeny Observed Itatio Calelliatt'd 0-0 

li':I: 
~OI·lllILL_".._________________ __ 6:') 13 (;4.19 +0.81 
Partly stel'ile_________________ 14 3 14.81 -0.81 

Segregation in 7 of theU Fa lines was as follows: 

Class and progl'ny OlJsN'ved Ita tiu Calculuted 0-0 

1"3 :1I."orllluL_____________> '____ '''>__ 100 13 95.06 +4.94
PilI·tly sterile_________________ 17 H !!l.1H -4.94 

In both crosses studied, [l two-ftlctor segregation of normal to 
partly sterile plants was indicated. The ratios were 15 normal: 1 
pnrtly sterile for the Cole X Rellllnstproof cross; and 13 norma] : :3 
pt1.rtly sterile for the Black Mesdag X Reel Rustproof cross. 



-- ---

Multiflorous Types 

Hulless, 01' itt least multiflorous, abel'rimt indi,'idua,]s in crosses 
illvolviJlg an A, vyzantina, oat are not unUSlHtl. Theil' ttppellrance 
has been reported by Coffman and Quisenberry (6), 

Aberrants of this type occulTed ill several crosses during these 
studies, and their frequency of occurrence was recorded, 

b'LGrK~: 1.2.-::\[ultiflol'ous type in "Ln'IUt: _A, Panicle of Ilmltillol'ous ont A. mtd(~/ 
fI, ;;pikplpts of' lIIultillol'ouS onts: Left-spikelet of IllllltitlOL'Ons nUeL'l'nnt in 
vad(·t~' Burt; right-spikelet of 1lI111titloroliS oat .-L. 11urln. 

In a populat.ion of 7H l!""'!! plants of the cross Hed Rustproof X 
Cole, 1 plan! was of the hnJ]ess type, III the F:J generation, 49 
popUlations were grown, The hulless plant, bred true, and one addi
tional lille segregated for this charactel', Sl'gl'egation in the Fa was 
as Eol lows: 

HIm RCS'l'PROOk' X Cou: 

(j3 4S.:.m -0.23 

<";1:1:;;; and lll'ogpn,\" OUSel'vell Hatio Cnlelilatell 0-0 
.~-----------.-.~ ----~---

1":1: 
NOl'OlaL ___ _ 4, 
ITetPl'ozyg-O\lii hulll''''' __ 1
All hulIes,,____ _ 1 0, IT +0,23 

In a population O( 366 F~ plants of the Cl'OSS Cakutt:t X Khel'
lion, 5 were of the hulless type, or about 1 plant in 64, Of the 33 
B~3 lines of this noss studied, nOlle was hnIless, 



ISlll~HI'1'.\:\('I'; (W .\l.OlU!llOU)UI(' ('Il.:\IL\l"l'Elt:-; 1:\ .11'11',\",·1 sa 

('.\Let"!"I'.\ X KIII·:It:-;()~ 

('Ia~l; 1111(1 11l'O~l'lIr "''''''''''~l ~"' tl,~. ( \"" ,,, \«, (_'-_(_!_'" I__ 

1,'..: 
-:\ol"llIal ... a'.I1.1 ua a(i(l.:!.')l.I.ullpss " ;'i 1 :-i,7!.! 

III a ('t'O;;S 01' l"lllghlllll f:ltuoid X Blnt'k Mpsdag, studied ollly ill 
Ji'2, l. indi\"idual aillollg ~;H waS hull(':;s, 

AlllOlIg tllP ~!)l F!! populatiolls 01' H l'l'O;';H 01' ('ol'll('lli:ln X Blaek 
J\ll'sdng, 1 plant Imnng tll('· 1lllllHWtlly long ra('hilla ('hal'adpl'istie 
of A, mula. 01' the hullpsK condition, was 1\oll'd, ThiH ('ondil iOIl ",aH 
not stlldi.:([ ill thl' Fa 01' thi:; (TO;;:;, ThuH, Iltt' lIlultif10l'OUH 01' HIlH
IwetNl hulIl'HH types appl'an'dill fOUl' l'I'OSSl'H, III tltl'('l' of tltl' I'om', 
llli A, byZlllllilll1 dpl'inltin' waH 01\(' 01' till' pa!'('1\!s, Tlte apppar
alH'p of tlll's(' niJ('I'I'!lIlts was pn':;uilia bl,\' tit(' I'PSttlt of Iltl' heir of 
('olllpld(' W'lwtic compatability beL\\'('('lI ['Ill' parents, Tllll:;, gene/ie 
I'Ct'Olllbinalion !'l'sitlted, Till' litpraiul'l' illdil'nll~s t lI:tI ab('I'I'ants fl'l'
qUNllly al'l~ foulld :ullong the p!'ogl'lliC's or .1.. 811lil'(/ X .J, bY:C:lIntiw{ 
('I'08S(':" 

PLANT ABERRANCIES 

Dwarfism 

Thp Ol)Hl'l'nllioll or dwarfs alliollg pl'Ogpnips 01' lall X tall oat 
rHU'Plll:; .is not I)('W, but, fl'w Ht lI<iil'H of Ill(' fn'(jlll'lll'.\' of t Itl'il' oe
('1l1Tl'IJ('l' llll.\'l' 1,('('11 plllJli:;lwd, .\ Iso 'fl'\\" 1'('1>01'(:;, as fal' a:; is kItOWII, 
IlitV(' bl'l'll Itlndl' Oil lltt' (j('(,UI'I'l'IH'l' of Illl'I'(' gl'ass tll rls. 

'1'11(1 Ol'(,IlITPIl('P of d\\'adi:-.lll was ;;(lldil'<1 in' fOlll' ('I'OHSl'S, III Ihe 
('I'OSS Hlal'k ~Il'sdil!-( X I{pd Hll~ipl'()()f. i! 01' 1,1~r; I".~ plallts wpre 
gnui:;likl' dWHl'fs, :'-iolll' of tItesl' plallts PI'()dlll'l'd s('l'ds, 'rile sPg
I'l'gatioll ill I;'!! Will' as follows: 

1)1 ..\('1\ ~ll':sll.\(: X HJ:D H.l'STI'IW!W 

('Ills;; Hlld pl'lIgl'lIf ('h~(,I'\'('d !t:1I iu ('n kuln f I'd 

Ii' . 
. !!~{lI'lIllll 1,1:!O 1,1:!()'(il -O,nl 

1)11'111'" :; ,I.:{!J ·I·o,nl 

1;'1'0111 tl1l' V!! data ollly. it :q)P<':ll's that 1'0111' fal'lol's IlIigltf hl' 
ill\'OI\'P(l. .\ ('10;';(' fit 10 tI. ~;):l llol'lll:tl: 1 dwal'f "':IS fOlllld, 

.\l1long Ilw 1:2(, F:I lilles of tlti;.; (,I'OS;'; ).!TOI\'II, !)I ('oll(:tinNI oilly 
nOl'llIal 01' tall plnllts, 7 \\"('!'(' hOIII()7.ygOIlHI,\' shol't 01' d\\'al'fpll, i11lt! 

:W H'gn').!'alt'd illto tall alld slto!'t plaltts ill appal'l'lttly difl'l'I'('nt 
ratios. Spgn'gatioll alllllllg F;l lillPs was as folloWH: 
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Class and pt'ogeny Obsen'ed l1atio Calculated 0-0 

It' .3 . All taIL _________.._. ___________ !n 12 03.00 -2.00 
Heterozygous tall and shorL __ .. 26 3 23.2r. +2·Z~"\11 shOL"L ___ • ___ .... _______ • ____ 7 1 7.75 -0.1" 

~egregution among the. 26 .Fa heterozygous lines could be sep!\.
mted into groups as follows: _..- .. _..._-----.._.-.._----,....--_.,...----,----....,----

Class Obsen'ed Untio Calculated 0-0 

GrOUL)I: l TaIL ____ .___.___• ________ .... __ _
Short________________________ 288 15 285.0 +3.0 

1(1 1 10.0 -3.0 

Group 2;t 
~l'IlII _____ . _________ ............ ___ _ 
 17!) 1:{ 173.88 +5.12Short___________ . _______ .. __ -. 3;-' 3 40.13 -5.13 

Ul"OllL) 3: 2
'.rail .... ____________ .._____ • ___ 11:1 ~l 120.71) -5.75
Short. . _____ .. ______ .. _ ... ___ .... _. 4fi 1 40.21) +5.75 

....... ......--- ......... _._-_:._----'---- - ....-•..~.-------.----. 


110 lilies. 

2 Glines. 


T1H'se datil indicate that a two-faetor analysis is the best explana
tion for th(' OCCIHTence of dwarfs in this cross. 

In the F!! of the Applet, X S\\'edish ~elect. cross, 234 plants were 
pl'oc1ucec1. 21() of whit'h were of normal height and 15 grasslike. 
Of thcsp 15 grasslikp plants, only a few produced [lilY seeds. This 
preclnded flll'ther testing of these dwarf's. 

..:;\l'l'Llm X SWE01SII. Sm.l;;cT 

Cia;;;; alld Pl'ogPIlY Obscrvcd Hiltin Calculated O-C---~ 
.F\, : 
-~()rmaL __ ." _- -... __ .._____ • ____ 21!) Fi 21!).38 -0.38
(: J'as>;likp ______ ...... _________ _ Iii 1 14.63 +0.37 

--_. _. 
~~~.-----....-. ..---

III th£'o Fa g(>llcl'atioll, G:2 lines w£'re grown. Segregation was as 
fo II o\\'s : 
-,-~.....----~.----

Class a.nd progPIl.r Obsen-ed Ratio Calculated 0-0 

p.
:I •Xormn.l talL _________________ . 36
Heterozygous _________________ '),.. } 63 61.03 -0.03 

_.) 

All gra.sslike.._...... ______________ 1 i 0.!)7 +0.03 
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"'IOl"!tt; la,-AbCI'rant plant h!!ight ill Av('utt: A, B, l'al'ellt~; Il, g'l'alifi tnrt·; 
G, (\WIII'I:; D, :;hvrt. 

Two types of segregflting lI';llines appear(~a among the 25 hetero
~ygo\ls lilles tlS follows: 

Class ObsN'v('(l ltatio C:Llculated 0-0 

(ll'Oupl: 1 
'l'all_.•___ .. _..,_ .• ~ __ ._..... .. 
Hhorl ..•.••_......... _................. .. 

7.12 
45 

lG 
1 

701),09 
47.:-n 

+ 2.31 
- 2,31. 

(l1,'OU[l 2: ~ 
'l'ulL.._ ..... _................... _.. __..•..• 
Short.. .. ..._ .......... _... . 

BBfI 
III 

3 
1 

:371).[;0 
l:!(i,;;O 

+1~.~0 
-la.liO 

113 lIlies. 
212 lines. 

Segregation in this ('l'OSS dill'ered sOIlH'wlllll from that in the 
Hinde )[esdag )< Hed HustPl'oof, but. a. 1\\'o-fadOl' ('onditioll was 
still indictLted. 

Among: tlw 77+ plants pl'odueed in lh('F~ population of (1 Cole X 
R~'cl ]lllstPL'OOt tl'Oss,llone was execptiollally sholt 01' unuslmlly 
gmsslike. 

Two of th£' lOR populations grown in VI ('onln.inc(l dwarfed in
tli\'iduals. 'fhis fiupd mOl'(\. l1l'lll'ly Ihe ratio of 6:3: 1 than 15: 1, 
although tll(' fit was poor 1'01' pit·lIel'. Of t!te::;c 2 lines 1 produced 



(I.nly Ul plallts, LO of wIliett wert' !!ntss1i\;:(> nlHI H lIorlllal. Tltl' othl'r 
11Il£' Pl'()li.u(·pd ~ lIorlllal plants and :1 dwat'f::;. _\C'lual llullIlll'l's al'p 
too fl'\\' to Ill' gi\'l'll nlLldl (!()nsidpratioll. but IIHlI'P thall a ::;in!!ll'-
f'lll'tOI: ditrl'rt'I\\'(' apptlrl'lItly pxistpd. . 

~l'!!I'l'!!ntioll of tltl' two 1;':1 lim>s \l'a::; as Jollow::;: 

('OLE X HIm nl'S'I'l'IW(lI~ 
.- ~.. , -.' ---_. '-' , .. ---- .. 

('lit;':"; II lid 1ll'ogf'IIY llaUo (':lieulal!'d (1-('

----------------1-----1----1 
1,':\: 

SOL'UIHI 17 \J Hi.SS +(.U:!
IJW:II'r _ 18 7 li:l.1i:l -0,13 

~\nIOIl!! Hi,-) I;'!! pl'o!!l'llips of a ~a\'tll'L'O X ~[arldl)n (,I'OS::;, fili \\'PI'P 

;;hOl't Bud U \\,(,I'l' !!r:as,;\ikp and nl'\'l'l' hl'tl(ll'<l. The I:atio III F2 was 
l\ S foil 0 \\'s : 

X,W,\I:ttO >< ~bHK'I'OX 

I 
-------_._--

( )hHI'!,\'Pl! 

.. _. ." .._-._- ._-

lta lin 
-..~.. - ..-.-<-"-" 

('al(,lIlal(><I 

- ..----.~~-

o-c 
-

Ii' . 
!!:::oL'tllUL 
~hol'L __ "._. _______ ... _, ___ ._ 

!)1O 
;-,B 

liO 
3 

!JH,Ofi 
·Ki,70 

- ·I.O(i 
+10.::10 

(:I'l\sslikl'_ !) 1 1;;,:!3 - li,:!3 

~l'Nls J'I'OIll ;j,t of till' short plants that Iwadpd were planted, antI 
all 1;'a !!ellel'arion was IH'otillC'l'd, One of the jj·l testeel was cvident-ly 
II ('haute \'al'iation, sin('(' .il ]ll'otim'('(l only htll plallts In the next 
::rent'L'lltion, Onl' produced ollly VPI',Y :;hoL't plants to mere grass 
til fts that· IH,'\'I:'r hl'IHlpd, anti .~+ pro(\ll(,l'd short hut, ot hel'wise fairly 
lIorlll:t1 piants, Eight lillCS lll'Odlll'l'tl plants rangillg fL'Olll dwads 
[0 grass t 1I Hs not O\'PI' ;\ incllps In Iwi!!lIt that ncwer headed. The 
::;l'greg-afioll 01' the ;j:\ Ij';\ populatiolls was as follows: 
-'-" ---...- .. -- -.---.--..-----~.-.---,--.---;-----r_---_r----

O[)s('r\'cd Hatio Call-ulatl'(1 o-c 

1"3 : 
~hort_______ .___ . ____________ +! :'4 4-t,7:! - 0-').1-
I: I \'t('L'OllYP;OUS ________.________.. _ S !) 7..4:-; +0.1);;
(; (':t;.:"like•. ____________________ 1 ] U.s3 +0.1.7 

'rhl' datIL indicate that: at' least' thl'l'e i'ac-tors are ill\'ohed 111 the 
inheritance of tlH'se ahe rr'fllI I: t'ypes :lnd thaI' the grass tuft is a 
l'etPSSI\'l' le{hal (hat fails to !!l't beyond the I'OSl'tte stage. 

AJt-ho\lgh the il\'era!!l' hei!!ht-s of Santl'l'o and )[arkton 'wem 40 
11IHl ·W in('IH'::;, l'l'specli\'cly, the ++ short indi\'iduals ranged :from 
~s to ;~~ ill('hl's in height. The tallpr indi\'id.uals In the H heteL'O
zygolls linps often \\'('I.:e still shOltel', rang-in!! frolll 1;) to 20 inches 
in hpi!!ilt down h) ;\- to ·~":inch gl'llSS ttl Hs. 

In SUIII Illal')', dwal'l' 01' shol'f plants WC>L'l' ohsPl'n'd among the 
progenies of JOIl!' 1I0t'IIW.! X 1I0l'l11:t1 lll'i!!ilt el'OSSl'S, ~t IIdy of the 
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]lL'Og(> 11,\' pOpll lal i()l1~ tPrl',ti", t Ital d war f:-. Illay hI' 0 f til I'N' 1,\'Ill'~: 
11) SbOl't 01' sl'llIiclw:ll'f. (~) d\\'Hds that Iwad lJllt pl'odut'P few 
;,~'('d. :tnd (:\) IIIl'l'P gl'tlSS tufts flint Ill'n'l' hl'atl, 

I hUa illdi('atl'd tllll! d\\':ll'(S al'p t'l'('Pssin' :ilHl ! Imt dwad-produ('
1111-( lilll's "Pgl'l'g'all'lL into lIot'l1lttl :lIld dwarf by apprOXil1l<ltc' ratios 
of (;;~: 1, no::): I, ;)~:!J: 1. I;): 1. 1:3: :1, !l: 7, lind :\: I. 

Crook-Neck Aberrants 

.\. ('t'ook.llpv\( ('ollditioll silllilar to that III ('l'rtaill sOl'gltlllllS, 111 

",hidl tllP Itt,ltd n'('lIITl'S or "gO(),;(' lH'l'I".:;"' as it 1'IIlI'rg('S frOIll tllp 
sllt'll! Il, was obsP!'n'(l III ad \'a 1l('NI gt'IH'\';I.t ion progl'1I \' rows 1'1'011\ 

till' ('t'os,; Ll'l' X '"i('IOI'ia, 1~'l'l'qll('lIlly al Ilmtllrity, 'the IH,'dum'le 
of till' p:mh-Il' Is il('nt allllost il1lo a U-,;!Iapp, with tltt, h('ad point
ing dO\\'It\\:lnL. In tlw (,I'OSS Blal'" ~I('sdag X Hl'd HllSlp!'oof, (his 
cl'OOk-IH'('k ('OIHlitioll \\'a;; ObSC'I.Tt'd III ~ PI: ~() 1<'4 pl'0g('n,V I'OWB 
t't'OIlI It :-;inglt' Fa populatioll, SC'gl'C'gation of II 0 (,ll III I and ('('ook
Il('('k plttlllB ill lltpst' two pt'ogPII,Y lilll'B Wits as follow:;: 

BL,\l'K ~rl':"I).\C: )< HI':11 Hvsrl'T:o:w 

Cllls;,; II lid 1Il'()~{,II,\' {Ih:,!'!',,!,!\ Halio ('II \('ulllll'(\ (H.' 
, .. .~-.- ~ .-,---~' 

;m 1:1 ;; I.:ln +1.././ 
:! 1 3,-1'/ -1../-' 

-< .~.- --••~. ---- .-" 

'1'lIt' l'Ollditioll IS 1ll'I'il.abip alld 1l1:1.\' appl'lll' l'Olllp:lmt in'l,\' late In 
~llIall llUIl1Ill'l's III SO II ll' hybt'id populations, _\pp:u'pntly, it I:> a 
I'p(,ps",i I'P ('httl':II'll't', 

Striped Aberlants 

Onp \\'pak, undl't'sizlld, sirippd alwt'l':lnt plallt was o!lsen'('(l In a 
pI'OgPII." lill(' or n HIlI't oM (Kansas ;;(J~()), I.t was 011(' of the 
ShOl'lPst plants nlHL WHS al1lOlIg il\(' las! t'i to Iwad III :t population 
ot' IllS plimts, 

OIl l1lat uril r, t.'i sl'l'ds II'l'I'P h:u'I"('s!pd: and! It('s(' \\'PI'P :;own III a 
gl'PPIlllOlIse 1)(:<1 till' IIl'X( "PIlSOIl, Onl,l' I;~ of til(' It'i s!:eds g(,1'1111

llll'l'll. I'~ighl of tIll' I;~ pinllts showl'd the Htl,tping of the 11IOtlWl' 

plallt. alld all \\'('I'P 1IIHlel'sizC'(1. Olll,\" two of t he eight" plants 
lll'adl'd, lIlId only (Hll' al'lllally 1>1'0(\11('('<1 :tny sl'pds, Of' (h(' la 
;;('(Ids frolll this OIH' plant lh~Lt hC'n<if'd, III ~T'l'Illinat('(1 and pro

duced pl,llIts, OF till' III plants, HH W(,I'l' nomlnlly gl'PPll and +:3 
\\"PI'(, ('ltlol'oi i<-. 01' SllSPPl't l'd () I' hayi ng till' H(·I'i pi n~ ('hal':l('\('I', Th is 
WH~ n I'oup:h nppl'OlH'h to :t !J ,!.!.TPPII: 7 n!J('IT:\l1[ 1':lJio. SOl1lt' plants 
wit h st l'ipp([ lean's \\'\'1'(' Iwa!'ly ;)()-I)('l'('Pllt grN'1\ an(L i,)O-pereent 
whitp ()l' ~'pll()\\'islt wliitp, 'Yith [L fl'\\' ('x('t'pt ions, plants 011l'1.' noted 
a~ hal-illg the striped ('oJl(litioll had it on 1"('1' C'x:ullinat ion, The 
('OIHlittoll did ilot expand or disaPP('IU' but l'xistpd propol't iOllately 
dl!'onp:hou[ Ill(' Ii fp of tIll' plnnL 

~\ II (II(' Ill. plllnts IIlatlll'pcl Hnt! jll.'OdlH'ptI s(,l'ds, The lIol'mal
nPLll't\!'illP: l>lallts IIwt III'P<l IiI',,! tllld yi('ldll(1 ! Ill' Illost s{·('(Is, The 
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1,IWl'ln: l·I.···('I·(H.lk·II('(·k alJPlTilllt III .lr(,Il(t: ..t, ('l"ook-lIl'("k (lallii'll'; II, 1I01"IIUII 
paniell'. 

;·nripp([. plants IIlallll'Nl in Pl'opol'tion to the extellt 01' stt'iping 
;.;howlI--tiH' 1II()l'(> lU'P:l ill\'oln'd, the lateL' the maturity and the 
fewl'L' sl't'd sl'f:. . " 

The following sl'ason, progl'nies of all 111 plallts wel'e produced, 
hilt lIll t'tl\'ornIJIl' field ('olltlitiomi etlllsNl tll('lll to develop so poorly 
i hat a second seed i ng was madl' the nexl Y('llL'. The genrt illation 
of the sl'ed was watched closely. Thl~ amount of stL'iping appar
l'lItly had lit) ('fred OIL gl't'mination of tlte. resulting progeny. 

The dat:~ hOlll the l \\"0 seedi Ilgs were. adlll'd together for genetic 
all:dysis, Tlw l't'slIltsillliieftit'd a compamtivcly good lit to a three
I'al'tol' hypothesis. OL' a. gelwt ic interpretation of GGG.tC:flG2 G!! for 
thl' lH)l'lIltd and ggglglg!.!g!! for the completcly recessivc. The re
('(\ssi\'l\ is apparently .lethal in thl~ seedling stage. 

,Based on the second gellemtion plant deH('riptiomi, the progenies 
hl'pd as :follows: 

2DIlorrnals produced only Jlornla1s. 
aD l)Ol'rna]s produced progenies \,tll'ying from [l fl'w with :t trace 

of stripi ng to all dill'el'(>nt types. 
;) noted as probably h~tving it (me(\, of striping produced 0111y 

normal gl'C'l'1l [ll'Ogl'llll'S. 
as 	noted as hflving definite RtL'ipes in v:lrying amounts pro

duced striped Pl'Og(>ll ieH. Three or these produced 1\0 1l01'

nULls at. all, llild one produce(t only whiti! Ol' neat'-white 
progeny. 



l~lll;;HITAX('g OF .\(()llPHOLOnTC ('HAnA('TEU~ IN .11'R~T.t Rl) 

I·'wna; 1G.-C'hlorotie striping aberrtllH'Y in ~lt·cl1ll. 

~\ I WO-fildol' [U\;\ IYhis W:IS Ilot possibl(', hut a t lll'ee-Jadol' [lnaly
sis H('('IllS jllstifi(>d. ;-;('I!rrgntioll waH as 1'0110\\,:';: 

( 'IllS!; Oh"PI'n'([ Halio ('a\(-ulntptl o-c 
- ---'-"-~--~-'--.-~--

HF':t: 
.\\1 normal .. ._ :34 
Surmal with rpl\' with tl'llt'P 
.\ros!-Ir llorllln l hut IIlllllY 

strip!'(I. illI'lll(ling" whitp. 
.\Iustly stripl'll but [PIV nOl'lllll1 
So 1l00011lf1Is-\,aryln.!!; t,\'IH'S 

1101 

:~!:! 
:!.~ 

f 
·18 

l::! 

S3.~:; 

:!O.81 

+O.7:J 

+3.1!) 

of stl'ilW'; 2 3 :J,~O -:~.:W 
A\I nppnrpntIy whitl' .. 1 1 1.73 -0.73 

Albinism 

At .\1>1' I'd('(\Il. Idaho. ill ID:ti, a ;:chrC'krl'boa1'd" space-plant eel 
h~'lldd \-jgor ('xpP1'ill1(,llt ,YflS con<1l1C'tr<1 (C'ofl'mnn and "Tjpbr, 12). 
f\(,PdH WPI'P sown 1 foot- apart in eHeb dil'rction. Siller th(' rows 
W('1'(' 01' rqIlal lpngth, n SP:l('(' HU('/, of n [lIll'P lot of Ri('hlnl1d oats 
W(lS plnnt('d. to r-ill 0111' SI)[I('('S ill I'OWS wh(,1l inhldlici('nl s('l'dR of [t 

single eross or par('11 fa I line wc/'c t\_\'ni lahle, After 1'i prll ing, all 



DO 'I'I~('IIX(('.\L IWLLETIX laos, l',~, Illr;['T. (ll<' .\(:l{l(TL'ITHI<: 

(o'W\'ltf: Hi. ~l'gn'j,mrill~ p!I(lulatioll, ill!'lu<lillg alhillo (\\'liilp) alipl'l'allt~, ill 
.1 ('cllll, 

plallts W('I'P hlll'\'pstp(!. .\t Ihal tillll' it \\'a~ !'('li('I'PIl SOlllp 01' thps!' 
spal'(,.lillpl' plallts would PI'On' ntiuahlp n:4 1'('sl'lpetiol1s, :4ilH'p Hich
lalld had IIO! Ill'PII I'pspll'{'!pd ill ~() wal':-, .\. ]lun' lot of Hit'hland 
ol'igilJatillg fl'ont sillgll' plnllts \\"('ntld thus Ill' a\':lilahle as th(· 
pl'og(lnips 01' ('H('1t SIHH'P filll'l', 

Spl'ds or (H) spal'p-lilh,t, l:i('hland plant;; \\,PI\' SO\\1l 1 rod I'O\\' 
Pl'l' plallt till' rollowing st'aSOIl, "\nlollg t hl' I~,II() (llnll!s ill ,10 01' 
III(' (H) I'o\\'s, ~;~~ \\'('1'(' bln('k nbpt'l'nllls :Ind I·i!) \\'pl'(' ypllow a!JPI'
I'UlltS, 'I'llp lr-dn'idi(\' or thp:ip .illdi\'il\unls I\'as latl'l' d(;tl'I'llIiIlPd b\' 
planting l.Ii s(;l'ds Ot'Plll'h .ill tIll' gTl'Plll\oll:4l', ' 

.\JIl011!! lhpsp ;\HI alil'I'I'Hnt plan!s, tIll' pl'ogl'ni(':i (d' ;; Ill'OI'('(\ or 
1I1l11:iIIHI'illtPI'l',.,I. :4ill('p till'\' Ilot Oil II' \\'('n' h"'lJ'id:4, ns indil'af(>(1 by 
nlOl'pllOlogil' ('hUI'Hl'tl'I':4. !'llll also 'ilH'llJdpd' OIl(' 01' I \\'0 ('hl()J'()fi'(~ 
niJl'lTI1I1Is 01' H IhinlJ :-;ppdlin!!s, TIIl';) origillal P!'ogl'llil's frollt wl!iell 
till' alhillos \'HIII(' Iwd illdu(]('(\ 07 alll'I'l'Hltls oul or 1,(i:ii plant!:', as 
follows: 

.IIH'J'l'flIIIH 
.llJrrronl plfl!!/ 

1111 IItilt' I' 'rl)l(/IIJI(/I/I,~
1 ___________________________________ _ 

-lit! 
~ ~___________ _______________________. :i17 

I).) 

:{----- --_ .... --------.- --- ... --_ .... ,--- .~-- .... ---~.. ~{:!!} lH4____________________________________ ~~H 

10 
~____________________________________ 27H 

Totn L _________________________, l,(i;;·1 31 



IXIII':IUT.\X('[·; (W },((lItI'UOL()(W' ('II_Ut_\('Tl~H~ IX ., VI.'S.' nt 

FI!,nt~: 17. Xm'lIwl Hud "hlol'otit' nbpITlIll(:': ill .I 1"/'//11: C, XO\"lual: 8, j), 
nIhilw; I. I{, 1I!!1lt !!n'I'Ill'I'P(\lill;!":• 

•\" :'tnll'll. ~llIall llllllllwl.'S or :'l'('(];-; of l'H('h ~11[lp(J~('<lly Hutl1l'al 
('1'0",:' \\,l'l't' :-OWIl, .\ I'l'l\' pl'ogpny pia lit;.; of l'iH'h I'P:illltp<l, and sPg
I'P:.r;ltioll of gl'I'l'll alld all,illl) ,.,p('<llillg':' ill Ihl'~{, fi\'(' all,illo-1>I.'O(\I1(,
Ill,!! IiIlP~ \\,H;'; <1:- follo\\':,: 

.1 I/(' ITO III,~ 

IIIIITIW/ plllllt 
Tutlll JlII/1I1,~ tlt('('l1 ,t /IIiI/OIItI/II III I' 

L" .• _•. _. ____ . ,_ ... _.. _.. -~_____ -' 1:: 1:! 1 
____ • _ _ __ ______________ 1:! 1() :!.)-- ... -~--- .... 

.) 11 1:1 

.)->-------~-
11 !l :! 

tl _____________ " ____. ___ ~ ______, ____ ~ 1·1 1'-' 1" 

:i7 7 

Bl'(':Ul",<' till' .albillo :'Pl'dlillg,; diP(\. 1'1I1,tlwl' t(',;tillg Wtl:; illlpo:;:;ihle, 
To ,.,l\\,P gl'PPldwl1>'p :;pa('t'. Illllll,\' :-N,ds had IJl'l'1l SO\\,11 ill paeh pot, 

lilld Illp 1'(':'lIlting gl'PPll plnnt:, \\'('1'(' :-llIal\. SPl'<is or Ollly +8 of the 
;1/ gl'('PIl plallt>' \\'PI'P anlilnillp for ,!!ro\\'illg tIl(' Ill'xt gPIH'l'Htion, 

Till' .~': jloplll:1tioll"'; :-P!!I'pgatpll ll" Jollo\\',,: 



i-;p~r('gatiOIl of pia lit>;
Total kpgl'('gatiou of liups

.\bi'l'l'unt lIlIlong Ill'tProzygolls
pr(1gi'IlYplaut lille"linesII ll111bl'L' growll lIetel'ot~ l't~(~~l 

zygoll;o; GI'lll~ll Albillo 
,----~.".".,-, q_.

~ ~ .-.........-.~~ -~ 
. .-
Sumber -,"II/11U'!" SIIIIl/Jer XII utbt'" Sumbt:" 

1 11 HI IUti 3U 
" 

a 
4 
G, 

Ii 
10 
!l 

1:! 

'j 

ti 
S, 

4. 
.j 

I 
[) 

'" j5[1 
10
(is 

23 
]2 

3 
!) 

Total 48 :!4 :!-:l 423 77 
".-~,-- ,-.-"..,~,-.-, •.. --....... - .......-..--......-. 

Large falllilil's of all anlilnble HN·(ls W('l'(' sown in Htill nnothpl' 
IPSt:, tint!. ill th(~ following W'IH.'I'atioll 2;~,:W(j sl'Nllillgs W('I'P PI'O
<Iu('pd, :-lullllllllrizing nIl' data Oil tlIP basix of tl1l' fin' original 
albillo-produeillg lill('';, I'psttlis \\'('1'(' as follows: 

.\ Ill'I'I'11I1 t plant 
1111 III IH.' [" 

SIIIIIU'T XIIIIIU"" ....\'if/muel· 

')1 18 , ] I 
'J l.j 7 

1:! G (j 
II Ii 5 
I-I (i S 

ToWI (i4 ')--, 37 
'~'-~- .. .-..  ~-.. --.---~~---

I II SIIIIIIIlIU','-' Sl'!lTl'gal iOIl oj' I!l'Pl'1l and albino plnnts .ill thl' se,-
pm I ])I'Og('IlY Ii IH'S d iIrPI'pd wi<i('ly, Hat. ios 0 I' (j;): J, ~7: ;37, Hi: 1, 
!J: 7, and ;~: 1 "'('I'P found, Tilix illdi('nl('(l tllat thl' a Ibilln iH COII

dilionpd by tltl'P(' flll'!01':-;, ,\,ilh till' l'x('pplioll of (JlIP lill(, in a 
IlIlpI' gl'lwI'atioll. prad ienll.\" 110 xtripl'd indi,'iduals "'Pl'l' ol)s('IT('(1 
in. all," population, 'flte ]Jlllnis Wl'\'P l'itiIPI' grN'n or albino, and 
Ill(' albino dipd in tltp sppdling stag(', TILl' :-;tl'ipl'd illdi,-i<illaIH ob
SPl'\'pd ill t Ill' Hi nglp pl'ow'n,f Ii n(> pl'Oj"t\Jly l'p:-;111 tl'd frolll a ('rOSS
O"l'I', 

The plants maturing in f ILl' ~p('Oll(l grpl'IJiWlI:-;l'-gl'()"'l\ gl'l1C'ration 
di II'PI'l'<! ill kPL'lll'\ ('olor. and IILl' ('olo!' WaS !'(It'o('(lp(1. Progenil's 
front thL'N' or the Ji,-e lines brpd trul'! ]Jroduting eit:l1l'l' all bla('k
OL' nil .\'l,llow-kt'I'n('lpd plants, In fill' otilPr t",o, sl'gregation re
Hult('d, aud HOml' g"mys wem also noted, Of fhe ,~+ progeny popu
Jations t I'Heinl! to (!llP' or t11l' othPl' of the:-;e ~ nlbino-pl'o(ll1cing lirieH, 
17 were n,1l bln('k, 7 \\'('L'e all Yl'llow. and :20 s<'grl'ga(ed 1'01' lemll!:l 
color, Allloug t hl'se 20 sl'g1'egat ing populations, 13 produced b1acks 
and T(·llows; 1 produced ·17 blaek. 10 way, and -+ yellow; 1 pro
duc'ed ·1 gL'Uy nnd 10 yellow: lind the 0111(>1' :i produced black and 
gray !:il'gn'gatl's but no y('llow, TIll' mlllllll'rB Wl'l'l' small, but .ill



clieatiolls w('t'e that all tIte nlbillo-prodllelllg plants might; w(>l1 havo 
resulted ot'iginally from a single blaek-yellow C'ombinnliol1, 

Th(', data intlieatt'd IlO a;,,~o('ialioll bNween kernel eolor and aI
binisnL In ('(Iell of (,he ~o s('gl'egating lim's, SOIlH' pl.'ogenil's were 
albino IUHl sonll' were gL'een, The 17 homozygous hlaek populations, 
as well as tlte7 homozygous yellow, proclll('{'d albinos, 

~egnlgation fOL' keL'nel eoloL' alllong these +b progeny populations 
was HS followH: 

"'-"~---

('hISS nllll Ill'Of!(,IIY (lhl;pn'('t1 llntio ('lI 1('11 luted 
.... ___.___ ._ ....~ ~..... 1---------

HF',t" ; 
.\\l hlaek ." 17 1 8G.75 +1.2;;
Ti('tl'r<Jzygolll; .." !:!o f 13 

'{pllow ....... . 7 :3 8.2;; -1.2li 

"Frustrated" 

In HHll, at Alll'l'deen, ](1:1110, a peeulinr hridgin!!-Iype steriloid
i'atuoid IlbeL'l'nnt was o!Jsel'\'p(l in ilw ]<}aton Y:1I'iel y, A similRr 
n\Jel'mnt had 1>(,l'n o!JSt'L'\'ed :~!) Yl'al's l'al'lil'I' in Sixl}'-])ay, These 
ab('l'!'anfs arl' (\('sC'L'ilH'd in Ihis bulletin (pp, 'n...:(4) , 

In th(' row of Ealon ill which thl' abon~-I)1{'Jltioned abl'I'L':lni; oe
('lilTed, six l)\ants appeare(l II) hl' of 1'11('. intermediate tyP{~' Reeds 
of 111(':;l'. were plallll'<lin t11(' !!I'l'pnhous(' in 1!:Hil-()2, and 32 plants 
rl':;ulll'd. Ho\\,('\rpr, no pl'ogenil':; \\'('re of the alwl'l'ant: type men
I ionNl. Fin' of 1lH' :~2 W('L'P or I Ill' 1lStml fatuoiiL type, 

III Ilddition 10 111(' Ii\'(· 'l'atuoi(l8, follL' plants Wl're distorted, one 
(,Ht'll ill two !H'O!!l'lly popnlalionsillHl two in a fllird, The two 
O('l'lIl'l"i Ilg si lI!!iy in IIll' two popllln t ions lInd sOlllewhat distorted, 
shod, I>lI.I1elly Ot' ('onl[)nd sorgllnrll-Iype panieles, Tile panicles o:f. 
till' 01 liN' a\)l'I'I'illlts wel'e ullllsual ill Ihat'. till'), hent o\-e1' 01' "goose
lll,\'kpd" a fll'l' t'llIl'I'!!illg frolll the booI'. UOosP-I1l'ek('d abe1'l'antfi 
sonwlinH';4 O('ClIl' in oats, as l'Pporl('(1 l'al'lipt: (p, 87), 

'I'll (,S(' aht'lTtI11 ls. 110\\'('\'('1', WPI'l' dilfen'nL ~\.Her fil'st bending 10 
(HIP sidl" the palliC'i('s Intpl' 1'l'\'('I'8('(1 tl1l' dire('1 ion of gl'owlh and 
P\'PIl(llitll.r "'Pl'e in an uprighl posil ion, .\ hairpill helld r('lIllrined 
ill (11(' pp(ilrneil' al'pit I hl'Oll!!hollllnt('I' growth and IIlntlll'ily, Such 
an illtil'{'isi\'p alld il'l'pgui:u.' growth type had not. prl"'iollsly been 
01>8('1'\'('(1. and this I'yp(' of ab(,l'l'alH')- waS nnl1lNl "hllsl rated." 

To Ip:;t the hL'l'(lding IlI'hll\'iol' of Ihes(l oals. all Sl'Nis of all 32 
plnl\t,; \,,('1'(' sown in ]ll'og('ny rows at Ah('rd('('ll, Id:lllO,in ]()()2, 

:-;OIlH' distoL'Il'<l ailt'ITHnts hall IH'en Hnlicipar('d, bllt lIot :t large 
nU1l11>(\I', 

Prad it'ally :tl1 ahl'l'I':lnt Iy]>l'::i pl'l'viollsly ob5l'1'\'('(1 in oais oc
('lIL'l'l'll nl1lollg this SlIlnll progl'II)' population of :I'cwer l'lum 700 
plllllh-t In IIIP se('olHl gl'nerntioll, noindivi<1l1nls of: I-he steriloicl
Jat-lIoi<L tyPO WNl' oI>H('I'\'('d; hilt Illany fatnoids, ho(-h normal I-ypes 
and oj hpj,:; si III i Jar 10 Ihos(' pl'(J(III('pclin the greell110115(', w('re ob
SPl'y('(l. X\lIlH'I'OlIS !»Pl'S of (iislol'll'll in<lh'idunls wel'e prodllced. 
One abl'L'rrtnl 'Was n. \'('r), [all pltll1t resl'llIbling A, stnilis l1/do1'i



l"lGrH~: 18,-DistOI'tf'!l Ol' "fl'ustl'lItNl" abt'I'I'HlltR ill ..11'(>1111 Yal', Eaton: .-I. 
nistol't(l(l (Jallielps; B, {1i;.:t(Jl't!~r1 lllnll!·s, 

.I1'l!;l·I(J~ lfl,-··Ahp!'I':In!· anll n(1I'llillI plIllkll's ant! ('Ullll;; ill Art·)/(/, \'111', J~lIt()lI: 
.1. ,\IH'l'l.'llllt pani\'l\' IIiHI I'll II liS ; n, 110l'II1al pnni('il' IIl1d ('IIII1IS, 

(';11/111, ] ndiddlla.!i';! wit h "('I'" :-if Olll CIIIIlIS an(1 shol't, sfi fl'-bl':lllehp(l 
panil'lps 11'1'1'(' obsPI"'P(1. S('\"(,I'al dwal'f planfs, OIl(' of' whi(,1t fnilpd 
fo IIpad, and indi\·idIlHb wi! It ehlol'o{i(' ,;t I'iping 11'('1'1' 01>sPI'\'('(1. 
SOil It' plants apppal'pd fo han' a high 1)('I\'pnfagl' of! stl'l'ile flol'pfs, 
The ollly known silllilaJ' distol't ion in :Illy ('('n'al ('I'Op in the laB! 
.J() yP:u's was that J'l']JOl'ft'11 b,lo Scholz and Lplllllann (;3'/i) ill ID(iL 
TIlt'sP s('ipnf·ists iJ'l'adiated Ilt\l'Il',v and ol>!niJlPd 1111111('I'OIIS types of 
aiJPI'I'IIIH'il's, :-iOllll' o/' II'hi('h :q)]ll'al'(,d 10 Ill' silllilar to thosl' dps(Tibed 
111' 1'(', 

Both 1l()1'1l1ll1 and. distoJ'(l'd (ypC's or f:ltlloid :lJlfI l'lIl1i,'ate(l pl:lllts 
1I'('I'l' JlI'(':-iI'nt at ~\I)I'J:dl'PIl, and it: Was olll'ions flip (11'0 aIJelTall('ies 
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wt're iniwritl'll indl'[ll'I1dent:1y, Sl'I!Tl'gation 10l' :fa(l.Ioicl typl'S In the 
3~ progenil'H gl'O"'1l was itS :follows: 

()l)Hel'\'l'll Uatio 

H.Pa" : 
('nltll'lIi:pll _ _. _ - ___ _ !!O,O +1.0 
1Ilt"I'HIP<! illi:P 

(;,0 -1,0Flltuold .. 

.\Ithollgh, 011 I Ill' basis of t Iw "1<';1" litH's, a ('Iosl' fH 10 it 1:\: 3 
ratio was imli('ull,(l, Hl'gn'glttioll tlJIlOlIg the hetl'l'ozygouH Jines ,vaS 
1(';;5 ('lose, 

( 'lnH;; ( IlISl'I'\'Pl! ,Itat:i{. ( 'a 1('ulal:NI o-u 

Hptpl'(I;r.~·/.:(llI;; Ii Ill';; : 
('ultinl\ptl ClI n,O(i -Jo,on 
Intl'L'uH.·dla.tP .. l;.....•. \ 7!!,!J./ +10,0(;.'-"lItuuid " 

~t 11th' I\'a:s abo iliadI' of thl' inhl'ritalll'l' of til(' :h'ustratl'Cl typl', 
~t'I!I'l'g;l{ion waH as ·follows: 

( lh:-;l'I'Yl'tl ltatio ('alelllai.ptI \I-U 

0...11":\" : 

All uOl'lnal 1-1 1:-1 !!(UI ±o,o 
Ilptt'ro;r.Y/.:OUH l!.! 

Ii H li,1l ±(l.{1All fr\!<if:mtl'd. 
__• __• ____.__ ____._-1____~_l......_ 

__ '~21~~-_IH:.~~r;)~ygoll~>olil!~~;; s('g~::~~'tl'd as :l'oI10\~\'_s_:________ 

('la':H It:uio f'Hh'uIHt,P(] (H) 

II pn·I'n;r.,\'~IIIl" 1i I1\'H : 
!!,I/,O +14.0NOl'IIIal 

:ir,O -14,0Fl'ut'lratl'(\ 
____'"...,~.. - _______.!.._.___L___l_____L___ 

Segl'pgatioll nnwlIg till' 1ill('sl'01' Ihp fl'lIsfl'atl'c\ type gan~ a. pel'
f~'('{ fit to it ]:l::~ ratio, Sl'I!Tl'gation an lO Ill!: til(' l~ Itelpl'oz'y~ow;; 
lilH';: waR lIot ::;0 elmil' hut Ht ill .inriieaie(\ l:l 1101'l1lal::1 :/'I'ustl'atl'll. 
,",thou! doubt, tlte dis{ol'tiol1 is hel'itabh', 

The obs~·I.'\'atioll of so IlIallY (\i(I'PI'PIlI ahl'i.T<lllls in HIH'h a slllall 
PI'(l"l'IIY poplliaf ion, deri ,'eel :f 1'()11 1 H si ngle Itt'a (\ row of Eat 011, is 
IllO,rt llll lIswtl , .Just what POll'llI i:01Tl' a (TN,t l't! this serips of ilia 1
JOl'IllPd ab('ITltlleic'H is a Illatlt'l.' JOI' SPl'(·l.tlation, 

http:Intl'L'uH.�dla.tP
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ADDITIONAL ABERRANCIES OBSERVED IN 1961 AND 1962 

Allumbel' o:f add itiolltt.I abelTa,n ts ha ve been obsel"\'ed by the 
\\Titel~. To dtLtC. theil' inher.itance has reeeivecl liltJe study. Among 
IH"ogenips of Gross X57BL, slippospd.ly mack Mesdag X Abel. 101 
(dpl'ived tetnll)]oid), t he following fOllr abel'l"Rllts ]ul\'e appeared to 
date: 

1. 	Jl. sn/.i'lUt orienta,lis-like tYJles (side onts) with !(lIlg glum!.!s. 8m-eml 
of these die1 not s('gr(~gute i.1l the st:'("(mll gpnPI'utilln test;. ~'wo of. 
six: produ(:ed a Jew n~l"y !;tulllI~kel'lIl'led s~'gn~gllt:es. 

2. 	 ~l. II triuo,m-like trpe. On(' originlll, weak, clWIlI·tish, un(\!'rsized plunt 
WllS olH,et'\"I'd ill II gr(>cnhouse pot, IIl'ogen~' of whidl llill not seg
regate in the second gt:'neration t:I'st. ~'he plant!> W('I'C lllidtull. 

3 . .tL ,~/erili,~ ilUlol'ici(tI/!I--like type. Hilus large, llllhl~sl'ent kernels. 
Suell Il high degree of. (lonuauey l'x:ists thut f('w spedshllve gel' 
lUitul.tpll tn UO-(\llY tests. 

4. 	,Aherl'ants with dorSulpubeHeence. ~'hese ha\'e not heen testcd to 
l1nte. 

Additional nJ./I,'I'rnnts OOSl'ITCd ille.lllde: 

1. 	A. 'IVllcl(/-t')'pe with small lllHkrsi,wd :.:llllH(·S an\! pallkll's and fnlly 
UWII('(\ fl('I·pls. ~l'his llbplTUlIt did not S('gl'pgllip ill t'he' Sl't'ond /.:Pll 
cmt:ion. .II: was !lerin'd ill J"~ fl"(ll11 a ("I"OS;;; ill whidl I,train ('1041
28:31 fn'"1 I'h(· supposed ('I'VHH X('I7Hl, (Hlnek?lli'sdllg- X Ahd. :10]) 
was Crosse!) with II straill fl"ltlll the ("ross C.1. 7lU!) X C.L HU8. 
(U'. 74!)8 is II. slraill :fl'om Xri7BL.) 

" 	 Male-stprile IlIWrnlnt. III nd<litiOIl to till' nh\)\'(' iI.. '1/1I!l(/.~t')'Jle oat, 
IIlllUpr(tllS shol·t, Rlen(\PI: stntwpd lllllle-st.'rile IYJl<' plallts appeal'eel
ill Oll(~ pl'og-ellY populatiOIl of: thp II!)!WP !'ross. 

3. A ..qterit.is lll!lol'iciflJI(I-Uke tnH'. ~rhis rel·.\' tall ah!'ITallt: was de
rh'c(\ [!"I'lll a !H'ogell)' lillI' (If ("ros!; X(iOl!l. .Ii' has Slllllll, n~r)' 
,llllbes(,pnt ,k<'I·lIcls. ~ll('h a high tlegr.)p of (101"1111111(',\' t'xish; t:ha~ 
I'PI\" sl'l'ds hnre p:PrlllillatP(\ ill nO-(I1I)' 1:\'1<1::,:. Thl' )ULrellts of cross 
XBOl!) wen' ".Binghalll·' (C'.r. 7('171) ("r(lssed with stTa.in fiO;12 :fl'om 
the SU)lPO;:;!'() eross Xfi7HL (Hllt!"ki\ie!;(\ag- X Ahe\. 101), 

\l. 	An pX('P)ltiolluIfy tall fatlloid. (FSllUlly fatlloills al'p 110 l:alleL' lind 
are sOllll'tinH~S lIlu('h HIII.lrh'l· than II 0 I'llillI plant".) ~~.hif; 1l111l81tallr 
bill lIbptTHnt waf; dl'rh-t'd froll1 ("I'OSS X(;OAU. ~l'he llarl:nt'8 of t:hl\ 
('I'OS8 arp ".Hi IIl!ha Ill" (t '.1. 7fi7fi) ('I'(lsSl~d with strain ::;041 of the 
8IlPll(tSe(\ (TO:;;" X;-'7l1L (.Bla('k l\lps(\ag- X Ahel. ]Ol). 

All thpse aberrtlnts are 01' 15ufli('iPllf interest: to warmnt study. 
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FIG1'UE 20.-.<.1. stcrilis Iluiol"i6I11l1l-li.ke IlbelTlInts in .<h'cl/(I: 11, Puni('\e :frolll 
Xf>7HL rross; .lJ, D, Eaton Iuwiele ll11dplllllt; (',paniele £1'0111 another 
Xf>7JJL rrO!i!i. 

FlGn:~: 2L-Aherl"llntpanirle t~'pes .in A'rel/a: A. ~Iultitlorous 11.. '/11/11(1, type; 
E, unilateral A. sofil'(/. ori!'l/t(lIi.~ tnw; C . .:I . .~friyo.~(/ tnw. 

http:Iluiol"i6I11l1l-li.ke
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VltWlt~; !!:.!.-~pikplt·b' (II' aIJplTlln(';, ill .['-('//(1.: A, :i\IIlIJiflorous-l.\·IW abeIT:lllt; 

JJ. uniIlltt'l'al-t,\'VP ahprrallt; C, A. iltriaOI:HI t~'pe a!)P1Tllllt. 
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F'rG1;'Rt:23,-A, B, (" All€'l'l'/1nf spikelets /In(ltlorets of .;t. st,erilis hulo'l'icic!ll/u 
tnw; fl, tt'Ut:' A. . .~t('rili8 iwlorici({l/(l "t)ikp\pt's :111(1 f1oI"Pts: E, tnll-st!'/li,,'l'(l 
fatuold abenilllt. 
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