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ABSTRACT

The polygenic variation in flowering time of
soybean irradiated with Co®0 gamma ray evaluated
in the Ry gereration. The genetic variance in the
irradiation treatment was abcut four times that of
the control. The basic possibility of selectionfor the
early and the late in flowering time of soybean after

irrediated with Co60 was suggested in this paper.

INTRODUCTION
Since Muller and Stadler (3°2:1!) discovered that
ionizing rediations induce mutatiorns, until now,
there have been numerous attempts ‘gocd mutants,
Gustafsson (77 12+ 14, 13)

reported the development of an erecoides series of

in agricultural plants.

mutants in barley and Humphrey¢20’ob:aired several
strains of the Doichsoy 2 variety of soybeans with
increased vigor by irradiation of sced with thermal
neutrons. Andersson and Olssont18>developed Primex
white mustard which is superior in yield -and oil
content. Frey¢13:15) gelected stemn rust resistant
mutants in oats. ’

Many of the improvements which have been made
have resulted from mutations in the genes of small
effect controllirg quantitative cha:aCtersz s\u,h as
flowering time¢6’, maturity time and plan' size.

In resent years, a number of workers have attem-
p'ed to assess the variation inducgzd in quantitative
characters, and have estima‘ted the progress tha* can
be ;gade by subgequent selection. All of this work
has been concerned with selffertilized species.

Gregory 122 ircreased variation in yield of
peanuts by mesns of X~irradiation, The mean yield
of thé progenies from the irradiated groups was
cora'derchly reduced, but selection of otherwise

and neutrons and demonstrated

normal plants gave lines which out yielded the non~
irradiated parcnt, Gregory <% hypothesized that the
normal appearirg members of irradiated populations
may be variously mutated with a large pumber of
small individually inconsequential changes which, in
the whole, form a sound basis for artificial ard
nyural selection. As a preliminary exploration of
this hypcthesis, he estimated the total genetic variarce
and Measured the effect of gelection on the quapti-
tative character yield among progenjes of randomly
selected normal-appearing plants from X-ray treated
and controly populations o} Virginia Bunch peanuts.
The estimated genetic varianée of the irradiated
groups was approximately four times that of the
control gfoup.

Oka‘4> using X~irradiation, produced a symmetrical

increase in variability for plant height and heading

- date of rice without alteéring the means for these

charac:§r§. Selection for high and low expression of
both characters was effective.

Rawling et a1¢7’irradiated soybean with X-ray
an increase in
variation for vield, plant height, matuity time and
seed size. They estimated a five-fold increase of
genetic variance among the progemies from irradiated
material. Mean yield was significantly depressed but
mean ma‘urity time, plant hg;glht and sced size were

uncharged. They predicted gains from selection

Afor ali characters except plant height, but go_imgd

out that predicted gains for yield were likely to be
offset by the reduction in the _mean;

Brock ard Latter(®’ increased variation in quanti-
tative characters with irradiated sub:erranean clover,
but ro chanrged in the mean. The genetic varianse

was about six times as large as that of control.



In this experiment, the polygnic variation in
flowering time of soybean (Jangdanbackmok No.29

variety)irradiated with Co60 is rep.orted.
MATERIALS AND METHODS

The variety of soybean, Jangdanbackmok No.29,
was used in this experiment., Sample of foundation
seed was exposed to Co80 gamma radistion from 12
Kr. Ry is used to designate the generation produced
by planting irradiated seeds, regardless of kind of
radiation used, Rz would be the next gereration in
sequencs,

R; ard control plants were grown in 1967 and
were harvested individually. The R2 seed was planted
in plant progeny rows in 1968. Twenty plants were
alloted to irradiated familly, ten were alloted to
control and thirty plants were zlloted to plot in R;
gereration. The rardomized complete block design
was designed with three replioations. The abnormal
plants were removed and only apparently normal
plants were included in the firal statistic analysis.
The data for character in variety was analyzed by

an appropriate analysis of variance.

The estimation of pertinent mean square and
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Fig. 1., The phenotypic distribution of flowering
in R,.

The analysis of variance of flowermg time in the
control ard the irradiated treatment is shown in
Table 1 and 2. o

3f? is 0.17 in the control and is 0.64 in the
irradiation. The genetic variance in the irradiation

treatment is shout four times that of the Control.

Table 1. Analysis of flowering tim e(plot)

The distributions were symmetrical about the

neans buth in the control in the irradistion.

parameter in analysis was as follow: Irradiation
; Sources S.S d.f. M.S.
Source of - Parameters
varjation Mean square estimated
Between famillies M réfe4rfi4oe2 - .
! S Between plots 1358 59 23.09
Famlliies x Reps. M, drf24sce? : :
Within plots 4101 561 ' 7.31
Je? oclcultedf within plots mean ‘
e? is error calcula rom within plots me Total 5459 620 8.804
square, 5rf2 is the tnteractlon between famllhes and
repltcations,. 5f2 is the components of vanance due
to genetic differences between famiilles, and r is
the number of replications. Control
Sources S.S d.f. M.S.
RESULTS |
The phenotypic distributions of flowering time
between control and irradiated treatment are shown Be
R : . L : tween Plots 54 29 1.
in Fig. I. The mean of flowering time was 69.04 P ®
-days fOf tl.1e control and it was 69.44 days for the Within plots 1719 340 5.05
irradiation.
Total 1773 369 4.804
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Table 2.

Analysis of flowering time (Familly) "

Irradiation
- Sources - S.S. d.f. ©OM.S.

v A : ‘ L .ge? -
Between fami.lies 64.0 19 3.36 10 +arfi4raf
Within famillies - 16.5 2 8.25
IR - g2
Famillies x Reps. 54.5 38 L48 — —torf?
Total 135.0 59 2.27 df2=0.64
Control
Sources : S.8 d.f. M.S.

Betwéen fami lies 18.7 9 2.07 -ilf()i+5rf2+r5f2
Within famillies 25.8 2 12.9
Famillies x Reps. 27.8 18 1.9 fe? +orf?
. ng
Total _72.3 29 2.4 3f2=0.17
characters for other varieties of thé spacies.
DISCUSSION

There is a common assumption that the radiation
“induced mutants are detrimental. But the purpose in
order to use the mutants is to applicate in the useful~
" extent of irradiations. - '

In the early, rumerous attempts to induce benefi-
cial mutations have interested for the variations of
" major genes. However, the diétributibns' ‘indicate
that increased genetic v;ariation ‘cannot be due to
major genes, but du¢' to large number of mu‘ations
of small effects. Therefore, the symmertrical irc-
rease’ of ‘variation may be regarded as the indication
of polygenic variation for quantitative character.

The symmetry of distribution also suggests that
polygenic mutations with plus-and- minus effects
cceur equally- frequeritly in-both directions. The use
of the variation in a control population as a refer-
ence has often-limited value:’' However, two rcfere
‘ncés can be suggested. One is the comparison of
radiation-induced variation with that ‘generated by
hybridization, and the other is the comparison of
the extent induced variation with the range of the

-~ The variation for quantitative characters by inter-

crossing the varieties are ‘well adapted to the local
cifcumstarce, "hut thus necessitating has a long,
period of selection. h '

The symmetrical increase of genetic variace extents
the rangefo: selection without upse'ting adaptation,

thereby allowing artifical selection to be carried

" out on the particular characters of inte-est. In this

expe-iment, the increasing of geneiic variance in
flowering time 'of - soybean is-sugges:ed the basic

‘possibility of selections for the early ard the late

- of flowering time.

SUMMARY

The genetic variability in [lowering time of soy
bean irradiated was evaluated in the R2 generation
in 1968. Seeds‘Jangdanbackmok No. 29, variety were
exposed to 12 Kr. .and the R2 was planted in progeny
rows from seeds were haﬁeéted indiv.dually in 1967
(R; gereration) and replicated three .times. with

randomized complete block design. The abnormal

plants were removed and only apparently normale
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plants were inculded in the firel statistic a-alytis,

The éstimate of genetic variarce in irradiation
treatment was four times as large as that of the
control. Pessibility of selection for the early ard
the late in flowerirg time of soybean jrradiated
with Co 50 was briefly discussed as basic point of

view.
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