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VARIETAL RESPONSE TO lNDUCED CHLOROPHYLL AND
VIABLE MUTATIONS IN GREEN GRAM (Vigna radiata L.
WILCZEK)

S. KRISHNASWAMY

- The frequency and spectrum of chlorophyll and- viable mutatlons were studied in
lhe My progenies of four green gram cultivars viz , Kopergaon, Pusa Baisakhi, L. 24/2
and Sel, 122 after subjecting them 1o various doses of EMS and gamma irradiattion
singly and in combination While L. 24/2 recorded the least number of chlorophyll

variations, Sel. 122 did so in viable mutations.

The performance of the first three

clusters ‘in -their chronological order of emergence varied with the genotyps.

The e\}e: increasing global paucity -

of protein has accentuated the need
for augmenting pulses produc-
tion. Green gram is an important
pulse crop in ‘India grown over an
area of 1.2 million . hectares, The
fineness of texture of its flowers to
artificial  emasculation stands in the
way of increasing the variability of
this crop through hybridization. Hence
induced mutagenesis was .esorted to
by exposing the seeds of four green
gram cultivars to gamma rays, EMS
and their combinations.

MATERIAL AND METHODS

The expenment was carried out
at the Tamil Nadu Agricultural Univer-
sity, Coimbatore, One hundred and
eighty healthy and well filled seeds
at a moisture content of 71 per cent
of four green gram cultivars which
exhibited extremes of sensitivity 10
mutagen treatment (Krishnaswami and
Rathinam, 1980 a) viz, Kopergaon,
Pusa Baisakhi (more sensitive),L.24/2
and Sel. 122 (less sensirive) were

subjected to the following six muta-
genic treatments:

1. gamma rays 20 krad and 40 krad,
EMS 20 mM and 40 mM gamma rays
20 krad + EMS 20 mM and gamma rays
40 krad + EMS 40 mM. Gamima irradi-

- tion wae given to dry seeds from a

1000 curie *CO gamma cell installed
at the Tamil Nadu Agricultural Univer-
sity (dose rate 5000 rads/min ), EMS
treatment was given at & temperature
of 25=2°¢ and H 7.0 for 4 hr after
presoaking the seeds in water for 12
hr. The seeds were thoroughly washed
after treatment and dried between folds
of blotting paper. The treated seeds
weare sown in field in a completsly
randomised block design replicated
thrice at an espacement of 15 x 10
cm. Controls were maintained in each
cultivar. In each plot. 20 plants (M;)
were selected at random and seeds
collected clusterwise from the first
three clusters in their chronological
order of emergence. M. generatiou
was raised by sowing these seeds in
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a split plot design with three replica-
tions.
main plot, mutagen treatments to . the
sub plots and cluster families to the
sub-sub plots. The frequency and
spectrum  of chlorophylly mutations
were scored following Santos (1969).
These apart’ the frequency and spec-
trum of viable mutations were also
scored. '

RESULTS AND DISCUSSION

The behaviour of cultivars and
cluster families alone -are discussed
hare. Tha effect of mufagen. doses
has already been reportad (Krishna-
swamy and Rathinam, 1980 b).

(i) Frequency and spectrum of
chfﬂmphwf mutations : Data on these
are presented in Tables 1 and 2 res-
pectlvely. Among th_e cultivars, L.
24/2 recorded the lowest mutation
frequency; the other three cultivars
displayed identical frequencies. In the
_present study, mterclustar differences
in mutation frequnncy were not signifi-
cant. The mutation spectrum consistad
of Xantha. Viridis Xanthoviridis, Chlo-
rina and Albino and in general, Viridis
and 'Xanthovitidis were praponderarit
and Albi‘o less representead. Prepon-
derance of virdis and Xanthoviridis
has beenreported in Viesa faba (Sjodin,
1862). Similarly, rare induction of
Albino has been observed in blacf{gram
. (Ramaswamy 1973) and in Cowpea
(Palaniswamy, 1975) However, the
proportion of the diffetent chlorophyll
mutat:nns varied with verwtv and the

aga of tho cluster. Thus, Xantha was
less represented in Cv, Pusa Baisakhi
aud Sal. 122 in -all the three cluster

Varieties were assigned to the.
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“families than in Kopergaon 'éﬁﬂ"f’iﬁf

viable mutations:

In Kopergaon, the first and-the. thud

clusters recorded more Xanrha ‘than
the ‘second. In Pusa Balsakhl,l‘tha
second cluster recorded nearly - twcn
and a half times as much V.rnn'rs as
the third cluster, Similarly in Sel.122,
the third cluster rermded less Wnd:s
and Xanthovitidis than cither the first
»r the second cluster:

Frequency and spectrum -of
The-cv. Kopergaon
recorded the maximum number of
viable mutations and Sel.122. the
n'lini'rm.u'ﬂ+ The frequency * in Pusa
Baksakhi and' L.24/2 weré both com-
parable, - The behaviour of clusters,
however, ‘JEI‘IEd wrth ‘the - variety.
While the prcgemes of ‘the third clus-
ter gave high frequency in Pusa Barsakh: :
and L.24/2, those.of first cluster did
so in Sel122,

Aii)

In Kopergaon, hiéh 'f'req'ue"ncy Wwas

_discermble in the firstcl usier (Tabie 3).

Such differential response may! be
ascribed to the level of differentiation
of the apical and branch meristems at
the time -of @ mutagenic  treatment.
Those that have already differentiated
at the time of mutagen treatment are.
gxpected to respond differentlyfrom

those that are yet to differentiate

- (Blixt 1972; Blixt' and Gottschalk,
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duration, stature,
'cnl-::nur and f:nf these thase alfecting

1975). Thus, mutability was reported
to be restnctad to one spme'rn barley
(thnm et ar.-' 1956) and one branch
or part of btanch in garden pea (Blixt,
1956] The spectrum. of wable rmuta-
tions' cumpr:sad thoss diffenng in
leaf size .anb seed
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duration and plant.height were predo-
minant. Leaf size and seed colour
variations were least induced.
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Table: 1 Frequency of chlorophyll mutations in clusterwise progenies of fouf green gram cultivars.

. Total Cluster Clustar Cluster Mean
Varigty population | I 1]
Kopergaon 26249 1,07 1.37 Co04 1.16
- Pusg Baisakni . 36832 0,81 0 84 0.66 0.86
L. 24/2 . 41838 0,982 0.47 0.48 0.55
Sal, 122 52085 0.82 1.23 1.58 1.21
iigan 076 1.09 0.93
CcD 59,

Variatias (V) 0.50 °

Clusters (C) MS
Vxg NS
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