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Effect” of Selfing in M, on the Reslization of Mutation Frequency in
M, and ‘M, Generations in Greengram.

B. N. SAMOLDA

AND R.C.MISRAS

Thrae gresngram’ cultures wiz. TTS-E, DT 9-E and DT 12-E were troated with
0.25% EMS for one hour under raducad prassure, after differant pariods of pre-soakings.
“The mutation frequency was recorded in M. and M, generations in selfed and unselfed
progenies. The peak of mutation frequency occurred in the trestment after 12.20 hours .
«f pra-sosking In the My generation. Tha2 selfed progenies hsd higher mutation fregu-
entizs than unsalfed progenies. The lower mutation frequencies in unsolfed progenies
indicated definite occurrence of certain omount of outcrossing in the M, goneration
due fo induction of M, pollen sterility, Evan in a self pollinated crop like gresngram
upte 2.63% mutants could not gsi expression due to induction of pollen sterility

and outcrossing.

Seed treatment with mutagens
induce pallen sterility in M1 to certain
extent. in different crop plants. Szhoo
and Samolo (1973) treated gresngram
with EMS and reported induction of

treatment with 0.25%, EMS for one

hour under reduced pressure. Seeds

were thoroughly washed in water
belore sowing in field. Flower buds

+ from the first inllarescence of 5 random

26.1%, polien sterility. Heringa (1964) .

reported a sterility of 70-80% 1n 'EMS
treated populations of ‘peas. Induction
of pollen sterility is expected to favour
cross-pollination and thus - vitiats the
frequency of obssived mutations. As
thefe'is ne data collected yet to show
‘the differences in expression fo mutations
in selfed and unselled progenies, the
present investigatien was taken up in
greengram using EMS as the treatment
chemical. .

M_E.?:EHIAL AND METHODS

Seeds of .three greengram (Vigna
redizta (L) Wilczek) cultures, viz. TT
8-k, DT 9-E and DT 12-E, ware pre-
sosked in water for 1100 to 13.00
hours at hall an hour intervals belore

plants were collected in each treatmant
and about 1000 pollen grains were
studied for pollen sterility. The second
inflorescence from each Ma olant was
bagged in butter paper to ensure self
pollination. The pods of selfed and
unselled inflorescences were harvested
separately. Those seeds were grown in

.plant-to-row basis in Ma generation. Dif-

ferent.chlorophyll, foliar and agronomic
mutations were scored both in selfed
and unselfed progenies in this generation
All the chlorophylland viable muta-
tions (foliar and agrenomic) were to-
gether considered for mutation frequancy
Seeds from M, plants (excluding
macro-mutants) were bulked linewise -
0. grow the progenies of selfed and
unselled populations in M. generation.
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In Mo also, dilferent mutants waere
scored as was done in M» generation.
The paired 't test was utilised for
testing the dilferences between the
frequency of mutations in the selfed
and unselfed progenies in M, and M,
generalions.

RESULTS AND DISCUSSION

The My Pollen sterility in  treated
populations varied from 4.39 to 14.94%,

(Table-1), An increase in pollen stari-

lity in treatments from 11.03 to 12.30
haurs of pre-soaking was found to be
associated with an increase in M; muta-

tian frequency. Such association ufl

starility with mutation frequency was
reported in barley (Ehrenberg el al.,
1961; Kunzel and Scholz, 1971 and
Arnasan and Satpathy, 1871) and
greengram (Sahoo and Samolo, 1973):

The mutation frequency at dillerent
pre=soaking hours followed the same
trend in selfed and unselled progenies
in M, and M, generations. The occur-
rence of a peak in mutation f{requency
in the treatment after 12.30 hours of
pre-soaking indicates that majority of
loci in a large propontion of cells
perhaps replicate @t that time. Hence
12.30 hours of pre-sosking before
mulagenic treatment in greengram is the
best for increasing the {requency of
mulalions,

L]

A comparision of M, mutation
frequency in selled and unselled proge-
nies (Table-1) clearly shows that selfed
progenies invariably have  higher
frequencies than unsslied progenies.

DT 9-E scored the highest average-

frequency of 17.63% mutations followad
by 14.94%, in DT 12-E and 13.62% in
TT 9-E in selfed progenies. Similar

- hrequency.
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was the trend in unselfed progenies bu
with lawer frequencies of mutaticn: The
mutation frequencies in unselfed: pro.
genies in _different troatments.. wern
0.62 to 2.63%, lower than the frequen:
cies in selled pragenies. The difference:
were significant at 1% level ‘in ‘all the
three cultures. This indicates that there
is & delinite reduction in the recovery o
mutations in unselled proganies due tc
natural outcrossing in M, generatien,

In the M, generation also the
progenies of selfed populations hac
higher mutation frequencies than the
progenies of unsellfed population. Bul
the differences were less than those in
M, generation. The differences were
s'anificant at 1% levél in the cullure
TT 9-E, at'6% level in DT 9-E and
nansignificant in DT 12-E. The narrow-
ing of differences between selfed and
unselfed M, families may be due to
natural outcrossing in M, generation
where, selfing was not practised. This
confirms the above finding that-more of
outcrossing in the M, generation “'if not
selfed, causes: reduction -in realization
of mutants.

Thus the lower mutation {requency
in unselfed progenies can be interpreted
to be because of masking of some
mutated genes by normal dominant
genes due to ‘outcrossing in the EMS
trealed populations. So artificial selling
of. M: plants 1s " essential, .even in a
predeminantly self pollinated crop like
greengram, for proper evaluation and
complete reahization of  mutation

The authors are thankfull to prof
S. K. Sinha -and Pral, H. K. Mohanty,
Department of Flant  Breeding and
Genetics far their able guidance.
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TABLA-1 M; polien storility and My snd M, mutation froquency in sslfed and unseilod
ungolled progonlas of grabngram

MNeme of  Pre-soak- My pollen M, Mutation frequency (%) My mitation frequoncy (%)
the ing botore  sterility -
aultura treatment (%) sclfed  Ungeliod  Differ- Sclfed  Uneelfed  Differ-
(hours) anco once
TT 9.8 $1.00 6.59 11.82 10.3] 1.59 11.20 10.53 0.67

1130 781 1286 1203 062 1228 1181 047
1200 726 1293 1183 140 1285 1175 1.08
1230 1218 1612 1443 080 1273 1184 1.0
13.00 1494 1500 1277 223 1243 11.84 09

Avorage  0.76 13.52 1227 L2460 1278 11.51 b.780%*
s. L ' 030 D129
BT 9.2 11.00 4.38 15.74 14.24 1.50 5.40 B.14 0.28
11.30 9.51 17.42 16.21 2.21 848 592 0.26
12.00  10.78 17.33 16.10 1.23 1.67 7.60 0.17
1230 10.87 20.00 18,63 1.47 0.45 8.38 1.07
13.90 9,32 17.67 16.39 1.28 ' B.BO g.24 0.50
Avorege I3 17.63 16.09 1538 1.5 7.4 e.d5Lee
5. E. “ 0.176 ).168
DT 12-E 11.00 5.44 13.04 12.18 0.98 03 E.51 0.18
11.33 8.28 14.28 12.50 1.78 7.25 744 0.1
1200 10.18 168,92 14.20 2.63 £.09 8.41 0.68
1230 1195 16.67 16,25 1.42 B.47 8.11 0.36
13.00  14.07 13.79 12.33 1.46 7.23 8.10 1.13
Average  D.98 1498 13.31 1636 1.0 7.01 ).4280°
. E. 0.288 ' 9,227

8 . Slgnificant ot & and 1% lavel respestivaly

144



