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REVIEW OF LITERATURE

In 1936, Stanton (19)D stated that fatuolds or false wild oats had been
observed in varieties of cultivated cats for many years both in North America
and foreign countries. As a result of several years of study Coffman and
Taylor (4) found that fatuoids were present in samples of Fulghum oats from
28 experiment stations in 17 states of the United States, however, these were
not sufficiently numerous to be an economic weed problem in any loecality,
there being less than one percent in any population examined,

Several writers (15, 16, 17, 18, 19) observed fatuoid types in many
varieties of common oats and also in cultivated red oabs.

Garder (8) found fatuoids in three very different varieties of cultivated
oats; namely Victory, Garton 784 and Aurora, and made the following state-
ment; "These aberrant forme may be attributed more logically to mutations
than o matural erossing of a cultivated variety and Ayepa fatuwa® Other
writers (1, 2, 9, 14, 16) confirm Garber's view that fatuoids are the result
of mutations rather than crosses of common wild (4. fatua) with cultivated
varieties of oats,

Pepin and Wright (18) and others (4, 7, 15, 17, 18, 19) conclude that
fatuwoids differ from the cultivated varieties in which they oceur by having
long twisted geniculate awns and a large ring-shaped basal articulation
(generally called a sucker mouth scar), with short stiff hair surrounding it.
They found these characters in both the upper and lowsr grains of all spike~
lets. These writers also state that except for these fatueid characters,

the fatuoide resemble the cats in which they arise in coler, shape, length

3 Pigures in parenthesis refer to "Literature Cited®, p. 32.
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fatuoids is more likely than natural crossing in the common cultivated
Fulghum. They stated that at the Arlington Experiment Farm in Virginis in
1932 more than 46.8% of the progeny of open-pollinated fatunoids apparently
were crosses. Therefore, it may be stated that the common or "A type®
fatuoid in Fulghum shows a varying tendency to be cross-pollinated unless
foreign pollen is excluded. Coffman and Taylor further reported that homozy-
gous cultivated Fulghum crossed less than 1% on an average for 5 years,
whereas, Fulghum fatuoids crossed 11.6% for the same period of time.

According to Coffman and Wiebe (5) natural erossing occurred in 46 of
L9 plants of Richland grown at varying distances from a black-kerneled variety
at Aberdeen, Idaho in 1927, These 46 plants produced 18,110 progeny plants
and the number of black aberrants was 232 or 1.28% of the whole. They further
found that more crossed florets occurred in plants grown 1 foot from the
nearest dark-kerneled plant than in those grown at a greater distance.

Garber and Quisenberry (10) stated that the extent of natursl crossing
between varieties of Avens sativa at Morgantown, West Virginia was relatively
low. Among a total of 7,742 plants examined during three years only one
natural cross was found. They further stated that based on a total of 1,708
plants, 0.41% crossing was found between Fulghum (female) and Vietor (male).

Fuskins (16) reported that many off-type kernels found in cultivated
oat varieties are definitely mutants, while others are the product of natural
crosses., He also reported that the types commonly described as false wild
oats or fatvoids are mutants, Huskins further stated that the thesis that
fatuoids arise through natural crossing between A. sativa and A. fatua is not
maintained by any of the data written in its support when these data are
critieally examined.

According to Huskins (15) chromosomes bearing factors for the fatuoid



complex appear to be regularly present in ordinary varieties of A. gative
and certain other closely related species. Fuskins further observed that
until certain chromosome irregularities occur the action of these fatuoid
factors are masked by the action of other factors which produce the normal
types. The occurrence of fatuoide and the uniformity of their characteristie
features may be considered a point of evidence favoring this conclusion.
Farther support is found in the observation that varieties of oats which are
normally practically awnless, will under certain growing comnditions produce
gpikelets with very large, twisted, geniculate awns on the primary grains.
Also, these grains may have a slightly heavy, heterozygous-fatuoid-like base.

Heterozygous fatuoids Dear little or no resemblance to 4. fatus and this
cat form is almost always indistinguishable from the cultivated 4. gativa,
aceording to Garber (8), Huskins (16), and Stanton (19). These writers
further state that only the primary kernels have heavy twisted geniculate
awns with bases very similar to those of 4. gatiyas ocats,

Pepin and Wright (18) report that homozygous false wild oats are not as
objectionable as heterozygous false wild ut-!-“ because they shatter early;
consequently only a swmall proportion of the grains ever reach the seed-bin,
Heterozygous false wild oats do not tend to do this and they segregate rather
definitely on the basis of a 1:2:1 ratio with normal, heterozygous false wild
and homozygous false wild forms.

In a report in 1946 Huskins (16) stated that almost invariably the
fatuoids are segregates from heterozygous fatuoide, these latter forms really
being the ones whose origin from normal cultivated oats has to be explained,

/b The heterozygous false wild oats of Pepin and Wright apparently
include the 2 classes heterozygous fatuoid and heterozygous cultivated of
Stanton, Coffman, and Wiebe (20).



Goulden (11) concludes that the progeny of otherwise normal plants
heterozygous for the false wild factor ususlly consiste of a2 1:2:1 ratio of
falee wild, intermediate and cultivated individuals, VWhen dwarfs occur in
families from such plants, however, the cultivated clase is practically
eliminated and the remainder consists of false wild dwarfs and intermediate
normals in a 1:1 ratio.

Prom preliminary studies on the chromosome behavior of the fatuoid dwarf
mitant Derick and Love (6) report that it appeared certain that this form is
more irregular than the parent dwarf.

Harlan (13) made the statement that wild oate had the ability to grow
in sccordance to the crop in which it was found; that is, if the crop were
in the winter rosette stage, wild oats would be in the rosette stage also.
Harlan also sgtated that if the erop were heading, the wild oats would be

heading and on the same day all stages of wild oats could be found.
MATERIALS AND METHODS

This experiment was conducted during the period of 1945-1948 inclusive,
in the Agronomy greenhouse and in the field on the Agronomy farm of the
Oklahoma Agricultural Experiment Station.

Varying oat forms found in the variety Wintok in 1945 were classified
as wild (A. fatua), false wild and heterozygous falee wild oats. These
clagsifications were made by Joneag' and confirmed by \frightb. who also
supplied some false wild and heterozygous false wild oats from Canadian stock

as a standard., These varying forme were planted by C. B, Cz-oml-6 and Jones

15 see footnote 2, p. l.

/6 Tormerly Associate Agronomist, Oklahoma A, & M. College.



in individual pots in the greenhonge and this materinl was submitted to the
writer for further study. Flante from seeds of the various classes were

assigned gelection mumbers as followss

¥ild oate (from Wintok samples) = = = = = = = = = = 1 to 20
False wild (from Canadian stoek) = = = = « = « = = 21 to0 32
Heterozygous false wild (from Canadian stoek) - - = 33 to b1
False wild (from Wintok) = = = = = = = = = = = = = 42 to 46
Heterozygous false wild (from Wintok) = « - — = - « 47 to 51

In addition, several fatuoid or false wild kernels were selected from
Wintok oats by Cross in the summer of 1945, These kernels were space-planted
in the field in row 4003 on the Agronomy farm in the fall of 1945, From this
row 28 plants were harvested in the spring of 1946, Phenotypic classifications
were made of the seed from the 28 plants. These plants were assigned seleec-
tion mumbers 4003-1 to 4003-28 inclusive, The seeds that produced these
plants were originally classified as fatuoids by Cross. Thig porticn of the
study also was submitted to the writer.

Ubservations were made for these off-type characters in other varieties
growing on the Agronomy farm and some were found in Kanota, Winter Turf,
Avkansas 160, Winter Fulghum €. I. 2500, and Columbia,

Flantings were made from these 1946 harvested geeds in both the green-
house 2nd in the field in the fall of 1946 and again in the field in the
epring of 1947, Seed from several of these plants were harvested individe-
uslly and others were bulked because they were thought to be of the same
type.

In the £211 of 1947 plantings were made from geed harvested from the
1946 and the 1947 crops along with some Canadian stock oate furnished by

Wright, some common wild (A. fatua) from two sources (¥ew Mexico and



m)ﬂ. and normal variety checks so that plant and seed comparisons
could be made. In all cases the seeds were space-planted so that individual
plants and seed from individual plante could be harvested and classified
separately.

Wintok referee samples sent to the Oklahoma Crep Improvement Associs-
tion Office for seed inspection for certification were examined for fatueids
for each of the 4 years 1945-1948 inclusive.

RESULTS AND DISCUSSION

Regults presented in this paper represent a three-year study of seed
and plant characters of various oat forms found in Wintok and other commere
cial varieties of ocats grown in Oklahoma.

The original classification of forms of oate from Wintok and Canadian
stock grown in the greenhouse in 1946-1947 is given in Table 1. This
classification was made by Jomes and confirmed by Wright. The 1946 elassi-
fication was made by the writer. TFrom the 20 geeds originally clasgsified
as wild oats 16 plants were obtained. All of these plants were classified
as fatuoids in 1946 exeept plant 7 (see Table 1), Because no fatuoid or
"yild-like" characters were apparent, the seed from this plant were classi-
fied as normal)l, However, as will be discussed in a later paragraph the
progeny from plant 7 segregated so it was reclassified as mormal to heter—
ozygous, since many normal to heteroszygous types camnot be distinguished
phenotypically.

ot

7 Wew Mexico seed collected by Dr. A. M. Schlehuber, Agronomist,

, near Raton, New Mexico in August 1946, COregon
o the Agronomy Dept., Oklahoma A, & M. College for identification
in Jamary, 1947, by B. F. Freeman, Nalin, Oregon.
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Figures 1 and 2 illustrate how difficult 4t is to distinguish hetero-
zygous cultivated from normal Wintok oats. The heteroszygous cultivated
(Fig. 1, A) segregated in a ratio of approximately 3 mormal to heteroszygous @
1 fatuwoid. By growing this material another generation the genotypic ratio
of 1 mormal : 2 heterozygous ¢ 1 fatuoid was obtained. B (Pig. 2) is a
common wild oat, A. fatua. and B is a homozygous fatuoid from Wintok, ©
(Fig. 1) and ¥ (a) and (b) (Pig. 2) segregated the mext gemeration in a ratio
of 3:1 similar to A (Fig. 1). D (Pig. 1) and 6 (a) and (b) (Fig. 2) dred
true to normal type.

Except for plant 45 plants originmating from seed classified as fatuoid
or false wild (from Wintok) produced fatuoid type seed, Plante 48, 49, and
81, from seed classified as heterozygous (from Wintok), produced seed that
was not Wintok type, but was claseified as heterozygous. The following
generation dred true to type and was classified as normal to heterozygous oate.

The classification of the 1947 field-grown progeny from seed produced
in the greenhouge in 1946 and the parent phenotypes are shown in Table 2.
The progeny classifications By plante are given as fatuoid and normal to
heterozygous. The origimal seed that produced plant 11 wae classified as
fatuoid in 1946; however, from the 19 plants grown in the following genera~
tion, 4 plants produced fatuoid-like seed and 15 produced normal to heterozy-
gous type seed.

The 1947 parent phemotypes, the phenotypic classification in 1548 and
the deseriptions of plants are shown in Table 3. Several rows of normal
¥Wintok checks were planted in 1947. From a total of 295 plants, 8 produced
fatuold-like seed and 287 produced normal to heterozygous seed. Seeds from
plant 7 classified as normal to heterozygous (Table 1) were grown in 1948,
Five plants were grown from a random sample of seed from plant 7. Ome
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Figure 1l.,--A-Heterozygous Wintok. B-Homozygous fatuoid from Wintok.
C-Heterozygous Wintok. D-Homozygous or normal Wintok.

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




Figure 2,--E-Common wild (Avena fatua) from New Mexico. B-Homozygous
fatuoid from Wintok. F (a and b)-Heterozygous Wintok,
G (a and b)-Homozygous Wintok.
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Pable Ju-=Clascification of forms of oats grown in 1948 from Vintok and
Canadian stocks grown in the gresnhouss in 1946 and in the field
in 1947.
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abion in some comes 434 aob confiyn the pheny

ie olassificsd

=t moberial. Por oue wed as norsal B0
s dn 1946, the 13 plants grown praduced fatueid-liks sesd, 4003=3

assed as fatuoid in 19L6 segregated in 1947 2e shown in this

from plant 4003=3 was classified s fatnoid 4n 1946, but sezrew
to 12 normal to Leteropygous oo shewa in Table 6. Seced from

wae reclassified (phenotyrieally) as heteremygous., Some of

£ geed was grown agpin and segregsted I fobunid te £ nermal
to hoteromyoous as shown in Table 7. The two sesdings conbinsd gmve o segtee

hetercoygons %o 6 fabuoid or closely arproximating o

Trom 4003-3-{2){seed thnd wns bulked froo tus 6r murs plants) 55 plaats
wers spowns 10 of thoge planbs producsd sesd thab wos elassifind as fabusid

wiants produced normal to hetevozvgous tyve seeds H8ed from plent

Cebuod a in 191;'60 Ji. h‘h

ware grown Iron sead

wd & in IO with o segrepstion of © nomenl to

for » combinntion of the tuo yoarve

eotion of the field-grown progzeny of Uintel and othar ont forms

greevhouss in 1948 is shevn in Tadble 7. Tive plonts wers grown
= Eo)

from geed of plant L0034 uhieh was slescified s 2 dwarf £atuoeid
win in Table 7. Jour of these plante produced fatuoidelile seed and )

aned seeds thal were claselfied as nomml to hebepozyoous. Plant 4003-28-

1 wae alse claseified as o dwsef fatuoid. Ten wlants vere grown fron this

soad aal & produced fatusid types and 2 nroduced normal to heoterozypous seed.

bip
53

Teom spriny seeding in 1047, seed from vlsnat 37 (Donadizn stoek) pro-
dueed o Smrfelike vlant with fatuoid type seed. Thic plont had lesves with

ver: 1ight sresn veins about 1/8 ineh wide, rumning lensthewise of the leaf,
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hese veins vere almost deveid of chlorophyll. Sone geeds were planted from
thiz vlant and the 5 plants grown 4id not have the leaf character sz explaine-

and the seed from these plants wers closeifisd an asrmal to hetert-

ZyY £0Ts (E}jbl& ?)'
“he manner in which the progeny segregated fron plantg thought to be

et Fatueids indicanbes that they may hove been misclsssified, OF Yhe 30
3

grova, 20 were clazzed as fatnoid and 10 ze nepsasl Yo heberszyvesus.
A =

tx;

=iants were not dwarfed zs the perent plonte geoned Lo be zad dbe sesre-
eabien was guite different frow that revorted By Goulden (31). s veporten
thot wher dvarf fabueid seed are grova the mormal colbivaingd clsss is
=wopbinally elizinated and the remsinder consiste of false wild Guarfs and
intermediste norinls in 111 vabis,.

Tlzesifications of Viatel oak seed forms By Hueil, T 2. Stmtenz'? "

Te Py ,offﬂan['m and the uwriter are given in Table &, Sone of thess oat

zs shown in ths dable.

it wog very 4iffioult to moke o phenotyale elaszify

plant 40033 produped ssed Bhad

aepmel 6 Tmsil smd bhe writer tut Stanbon abad

bobervoryeouns fobtuside and thob some of them might be inberwmediabe in Hyves
stated thobt possibly they vere neterssyzone fotueids.  8ix nlants

were grown from bhis lot of geed in 1948 and there wis 0o spparent segre-

rononded in charge of Gat Investimmbions, Jivigion of
Heryland.

[0 senior 4
ol Uyons and Aseases, 1?3@1&.::%114,

,{,m Zenior Agronowmist, Uat Investimtbion, Mvision of Terezl Orops
ot Henapen, Beltsville, .L»ya.rglﬂm.
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In 1947 seed from plant BO0I=3-1

"

by eoch individual. Five plents ware

» fatueid eharaetars

which wae ssed from

avpeared op nostly enliivetd

o

he internedints. ail eaid they avpesred nevmadl, Wub that

rozched hetervozyoous frpes, nud ihnbk che o ant be posibive.

wnd, Doffman coneludsd that Shey mighd be sithor ftvisted genie

cultivated or hoterozygtus fabueids ond

v Yhen be deternine thely nrover elassif

, when growa uader (klshoms conditisns. The effetyr

bt

e in eultivsated onke in the stale evidently are wet 4. fatus,

¢ more than likely sutente from the varieby in wvhick they sre

ahgerved in atol seed sent te the

ingnochion for coriie

spied of foor

1y 1,000 sesds seolected ot raniom fran o twe or three peund lot

inepection. %he 1945 somples hed more fatusid oy off-tyne kernsls

were decrsasing nupbers i 1907 and 1948,

t hawe been counsed either by more pigorcus elesning of the

£ . &
i & A mpagesn o »
wiid 3 &ﬁi.z-«?@ymsﬁ 1)

hy bhe grewer or by climatic condibions experienced in the three latter
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“oble Seellaogesifiestion of ot forms observad in referes samles of Wintok
w for sesd

received by the fklabome Orop Improvement Assooiabic
esrbification inspection,

Ho, sosd Tin. f=inoids Foareent ¢f
Vanp wanined Loundl, fotunids

1548 ©,000 g O Sty
1956 50,000 28 0.056
1oh7 28,000 I 0,01k

1048 19,000 1 4,005

Yotnl 106,000 g2 0. 077




ring oot forus found

in YAntek in 1945 were incorrectly classifisd as wild 62%s, Tont zome of

theas affedyne Ferneles found in “Wintolk possess characters ! are vary
gimilar G common wild onte 4. fatun, iz not onestioned., Yousver, by grove

inz and clacsifying both vlante and seed and compariae thewm with normel

M}

tHanbol, it gopeers ratber obvions %o the writer that & oak formg found in

Jindelr, ere not commen wild, 4. fabtus. For exemple, ome nluat (Wo. 7),

erigizally classified as wild, 4. fazbua, most have been o boborozygous fabueid

tryes & sead from this plant was classified ae being nmomnl to hoberesygous

eultivated or normal Vintek tyse {(Table 3).

7

Plont and kernel characterg of these oat forms vhen growva under the sape

conditiome sre very similar $6 normsl Yintok eonbe. Fregeny Tron these offe

type seeds wvere indistinguishable from normsl Vintol plonts in beth growth

sherhardiness. The only apparent differences were the Wildwlilke¥

ranters gbaerved on the seed. £11 fatuolds pozseszzd an open basal sear

around the sear and alonp the recnills, wherecas the f. fzbug used

in 4hde sopeviment bad bhair around the basel eosr, fbe

Taile homomyzous and bsteroryoous fatuoids vere very difllculd do

shenotynieally, it wags the homozygous =ond the hederosyzouns eultivated

g blinh nrovided the west difficuldy in classificaticn. In every eoge ib

(3
et
ot
£
bis]
f;(

v

une necesmsary to grov these ot forms te lhove any desres ¢f cevbsinty of the

stoek sesd and commen wild, A. fabus. fron fell

e bhe £ield winberkilled slmest 1000, The tywe of grouth of plants
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!

frov Canadian stock and common wild ozt sesd wevse puite different from inkek

plants. %he plaate from both fo eeding hod ek vider lesves

snd lorzer stens than Wintok., WHinbek plants have = yrrestvate srowvih babib
s A Z

Lo Entus planbs hove an woaright babit of growdh,

matured about the same time ae novmal Antek,

. fatup, motured mueh Isger, This is contrary to

Earlonts {13) observations of wild ontes. ZFe stated $hat vild eats grow as

the rosetle ghage,

the wild ootg ales would be in the rosetts stouge; IF anoont bo

oabe aleoe would be rexdy to mabure. arlan said, "lesgth of

Gay moy role barley and whests Wub not with thes oste, ke

ing we with the

Jomeaest, is the governing factoris  This was nob brne with She 4, fatos used

in this awperimen o sourees of wild sob seed were uged, oas Trow Peu

% poe Trom Greson,.

Zl=nto selepbsd for fad

ters, nor 4id they segregate in tho monner renoried by

ntolz ohisined from the lshop

She 1945 e

7 and 1048 erows.

fabreid in the 19 seed samoles exapined in 1843,
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