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INTRODUCTION
Mutagen treatment induces varying degrecs of pollen sterility in erop
plants. Caldecott et al. (1)? and Kouzak (3) have indicated that, as a result
of sterility, field hybridization can be a souree of error for mutation studies.
On the other hand, IKrull and I'rey (4) showed (hat nafural crossing among
out plants derived from irradiated sceds was practically nonexistent when
the plants were grown in the greenhouse.
This study was conducted to estimate the sterility in My oat lines at-
tributable to mutagen treatment which might influence the genetic varia-
bility present in mutagen-derived populations.

MATERIALS AND METHODS

Seed lots of Clintland 60 variety of oals were given four mulagen treat-
ments, ethyl-methanesulphonate (EMS), Py, thermal uecutrons, and a
combiuation of M8 + P, and flowers of the same variety were treated
with EMS. Seed were used without any {realment fo serve as a check.

The M, generation of cach mutagen populafion wuas grown in a separate
greenhouse room at Ames; lowa, to exclude the opportunity for iuter-
population crossing. The M. generation was planfed in the field as progeny
rows 12 feet long and space planted with a maxinaum of 10 seeds. The rows
were spuced 3 feet apart to permit cultivation and reduce the opportunity
for interprogeny crossing. Ranges of rows were scparated by alleys 5 feet
wide.

When the M, plants were mature, 150 progeuny rows were randomly se-
leeted in each treatment for use in an experiment designed fo estimate the
magnitude of genelie variability induced by different mutagen treaten(s.
Four randomly selected plants were harvested from each of the selected
progeny rows, and sced from each harvested plant were ihreshed nto an
envelope labeled with the appropriate pedigree.

Each of the 6 freatments was represented by 150 families, and each
family consisted of 2 lines selected randomly from the 4 M, plants harvested.
Lines from M; plants which produced fewer than 75 seeds ad to be dis-
carded, beeause this number of sceds was needed for the experiment.

The experiment was aveanged ju a split-split-plot design with three
replicates, “The main plots in cach replicaie consisted of the mulagen
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treatmends, the subplots counsisted of (he families, and the sub-subplots
were lines within families.

A plot was a hill planted with 25 seeds, and the hl[ls were spaced 1 foot
apart in perpeudicular direction. As a precautionary measure the experi-
ment was sprayed with a fungicide (active ingredients--Nabam and zinc
sulfate) to prevent a rusi epiphytotic which might confound the expres-
ston of geuelic potential for the agronomic eharacters heading date, plant
height, aud weight per 100 sceds.

Tanne 1.—Mean squares from the analysis of variance for ferlility percentage in
mulaqeu, {Ie)we!l and check p(:pu/alu)m of oal lmes

1

Source aof variation Degrees of freedom ‘ Mean squares
Total f 149 |
Replications 2 ; 56.62
Populations 5 ' 65.23
Error (a) 10 | 33.98
Lives within populations i 144 13.60**
Lrror (b) | 288 5,93

! Bignificant at 1 pereeny level.

Tanue 2.—Means, ranges, standard errors, and cocficients of variabilily of fertility
peree nlages of mutagen-derived alul check populations of oal lmes

Mutagen J Mean Range Standard error C.V.
Check 89.3 84.7-93.5 0.1 2.3
IEMS seed treatiuent 87.8 83.4-93.5 40 2.3
Py .t | 852043 Al 2.3
EMS + Py 89.8 8§1.8-93.8 | 43 2.4
Thermal neutrons 88.7 85. T L3 2.1
LMS flower treatment | 8.6 85. 1 A7 2

Twenty-five lines were selected at randow for this study from each treat-
ment grown in (he variation-induction experiment. Two panicles were
randomly selected from each plot of the selected lines, and the uumnbers of
sterile and fertile florets were counted on each panicle. Fertility was de-
termiued as the ratio of total number of sceds to (otal numbey of florets.

EXPERIMENTAL RESULTS AND DISCUSSION
The mean squares rom the analysis of variance for feriility percentage
in mutagen-derived and cheek populations are presenfed in table 1. There
were no significant differences in fertility among the six populatious. The
mean fertility of the six populatious yanged frowm 87.8 to 80.4 percent (table
2).
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There were significant differences in fertility among lines withiu {reat-
_ ments, but the ranges and standard ervors were similar for all populations,
indieating that the mutagen-derived populations were similar (o the check.
The coeflicients of variation within the populations ranged from 2.3 to 2.7,
which indicates that the variabilities within the various populations were
also homogeueous.
The frequency distribution for the fertility percentage of the check
population (fig. 1) was typical of that for all populations. This shows that
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Fii. 1.—Trequency distribution for the fertility percenfage of ouf lines from the
check population.

the variability for quantitative characters observed in the mutagen-derived
populations wis not eaused by sterility induced by mutagens.

To minimize the opportunity for inlrapopulation crossing, awnd consc-
quently, the likelihood of this faclor coutributing significantly to the
mutagen-induced variances, the M generation of each mutagen population
was grown in a separate greenhouse room.

Natural crossing between Mo plants grown in the field could occur, es-
pecially if the plants displayed considerable sterility. However, its effect on
the data collected from the M; generation experiment should be negligible
for the following reasons: 1, Individual plants spaced at Jeast 1 foot apart
in rows 3 feet apart which would reduce the opportunity for natural cross-
ing; 2, the minimum number of seeds required for the Mz experiment was
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75, and an My pland, il highly sterile, would not produce thal many seeds
and would be discarded; and 3, the effects of 1 or 2 outeross seeds on the
menn data for a given line would he diluted nearly out of existence because
75 seeds were used to test each Ay line.

Sterility could also cause what would appear (0 he additional genetic
variation by interferring with the halance thai occurs between number of
soeds borne on a panicle and sced weight. Frey (2) showed that when the
number of spickelets on a paunicle was reduced by cutling some off, the
seeds in the remaining spickelets inercased i weight. Sterility of some
florets would be expecled (o have a similar effect. However, as shown herein,
there were uo significant differences in the mean-fertility pereentages of
the six populations.

With the precautions faken fo minimize infer- and intra-population
crossing in the My generation, and the apparent laek of sterility in the M,
it may be concluded that sterility did not contribule significantly to the
genetie variability present in the inulagen-derived populations.

SUMMARY

Alygeneration oot lines derived from populations treated with irradia-
tion and chemical mutagens were studied {o estimate the extent of sterility
attributable {o mutagen trestinent. I was found (hat the fertility for all
mutageu-derived populations was similur (o the cheek, and that sterility
did not contribute siguificantly to the genetic variability for the characters
observed. )

RESUMEN

Se estudiaron poblaciones My de avena trutadas con agentes niutagénicos
quimicos y mediante irradineién, a fin de determinar el porcentaje de
esterilidad iuducida por los agentes mutagénicos. Se encontré que la fertili-
dad de las poblaciones derivadas de la avena asf tratada fue similar a la de
las poblaciones derivadas de la uvena sin (ratar, Iis evidenle que de acuerdo
von eslas pruchas, la esterilidad inducida por los agentes mulagénicos y
por lu irradiacidn no produjo significativainente variacioues gendticas de
los earacleres bajo estudio.
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