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Induced Cholrophyll Mutations in Lablab niger Medikus

A. RATHNASWAMY' and 5. KAMALANATHAN?

‘A total number of 33,731 Mg seadlings from 340 My plant progenies obizined
through different doses of gamma irradiation and EMS treatments of dry and soaked
seeds were studied in Mg generation. The mutation frequency was higher in EMS
treatments than gamma rays. But pre-soaking the seeds prior to gamma irradiation
enhanced the mutation rate. The mean segregation ratios were higher and also enkan-
ced tho elfectiveness and sfficiency when the soaked seeds were treated with gemma
Gamma rays were found to be more effective than EMS and also efficient
on the basis of injury. The occurence of chiorina and viridis mutants was frequent in
all thﬂ_trea:ments of gamma rays and EMS. Gamma irradiation of dry sseds induced @
wide spectrum of ail the four wypes of chlorophyll mutants viz., al bina, viridis, chlorina

irradiation.

and xanifia.

A vast literature is available on in-

‘duced chlorophyll mutations in various
.pulse crops. However, the Indian Puls-
es likeredgram (Cajanus cajan L Millsp)
blackgram (Phaseol/us mungo L) green
gram (Phaseolus aureus Roxb.), cow-
pea (Vigna sinensis L. Savi) and
chickpea  (Cicer  arietinum L.)
lack such studies and have no studies
on induced - chlorophyll mutage-
nesis in lablab (Labfab niger Medikus)
particularly. So an attempt has been
made in this direction, and the results
are presented.

MATERIALS AND METHODS

The strain CO.6 |ab lab, a hybrid
derivative developed from the cross bet-
ween kitchen garden lab lab CO.5 (Var.
typicus) and field lab lab DL. 3196

(Var. /ignosus) was chosen for the
study. Dry seeds with a moisture con-
tent of 10 per cent and 12 hours pre-
soaked seeds, were exposed to Cobalt
60, a gamma source. The treatmants
were given for various durations depen-
ding on the doses desired, the dose rate
being 0.3x10° rads per hour.

The seeds were pre-soaked far 10
hours before EMS treatment, prepared
with deionized water and without
buffer. The period of treatment was 4
hours at room temperature 26 + 2°C
with intermittent shaking. After treat-
ment the seeds were thoroughly washed

‘with running tap water for half an hour

and were sown to raise M, generation,

Twenty M, plantsin each treatment
and in control were advanced to M.
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generation and raised as individual pro-
geny rows. The M, seedlings for indivi-
dual M, plant progenies were examined
from the day of germination upto 12th
day. The chlorophyll mutants were
classified according to the system pro-
posed by Gustaffson (1940) and Blixt
(1961). The effectiveness and efficiency
of mutagens in inducing chlorophyll
mutants were estimeted after Konzak
et a/.(1965).

RESULTS AND DISCUSSION

a) Chlorophyll mutation fre-
quency t A total number of 33,531 M,
seedlings, from 340 M, plants was
studied for estimating chlorophyll muta-
tion frequencies (Table ). The rate of

mutation was, in general, higher. when
expressed as percentage on: M, plant
hasis. The chiorophy!l ' mutation . fre-
quencies showed a proportionate  in-
crease and reached a maximum. at the
highest dose of gamma rays on dry
seeds (Fig. 1). But in the case of EMS,
the mutation rate increased upto middle
dose and slightly dropped ' at higher
doses thereby indicating the elimniation
of mutations at higher concentrations.
The mutation frequency was higher in
EMS than in gamma rays. Similar
results were reported in Vicia by Zann-
one (1965). The presoaking enhanced
the mutation rate as compared to dry
seeds treated with gamma rays. Rao
(1968) obtained similar results in cow-
pea irradiated with X-rays.

CHLOROPHYLL MUTATION FREQUEMCY IN M3y GENERATION
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INDUCED MUTATION IN LABLAB

TBALE 1." -'l:hli:ir_uph*.rlt Mutations, Mutation rate, Segregation ratio. Effectiveness and Efficiency in
My Generation

segregation ratios of chlorophyll muta-
tions increased with increase in dosage
‘of gamma rays and EMS, except at the
highest dose of EMS. But, in none
of the treatments, the mean segregation
ratios approached twenty five per cent
indicating the deficites of recessives.
The mean segregation ratios were high-
er after treatment wilh gamma irradia-

149

@9 Efficiency
Mutation rate oE Eﬂ::;':“
] )
Mutsgen - Dosefconc. - My M g§ Mx100 Xx100 Mx100  Mx100
plant basis L E‘; te or Krad L 1 s
Gemma rays
-Dﬂr seads
4 krad 15.0 0.20 0.92 5.0 3.3 20.0 3.7
8 krad 20.0 0.45 - 1.84 5.5 3.7 15.5 2.8
12 krad 20.0 0.63  2.62 5.3 3.5 4.1 3.5
16 krad 25.0 0.61 2.893 3.8 1.8 2.9 2.8
20 kred 25.0 0.85  3.04 4.3 2.4 3.4 3.0
24 krad 30.0 1.01 3.98 4.2 1.9 3.4 3.8
Control - — - - = - -
Sosked seeds
4 krad 40.0 D.23 .33 233 6.8 22.7 11.8
8 krad 40,0 1.74 318 218 6.5 11.2 11.8
12 krad 26.7 1.85 6.14 15.4 3.0 7.8 8.9
16 krad 27.3 3.16 . 9.06 19.8 4.2 a.8 134
Control - - - - - - —
EMS
10 mM 5.0 0.08 1.60 0.2 0.5 0.6 5.0
20 mh 15.0 0,37 1.38 0.5 1.5 2.6 3.8
30 mm 20.0 1.17 3.02 1.0 4.9 5.9 7.6
40 mM 25.0 2.26 4.01 1.4 7.0 2.8 15,8
50 mM 20.0 1.66 6.27 0.8 4.0 5.6 BE.4
60 mh 25.0 2.18 4.26 0.9 3.6 6.7 9.6
Control - - - - - — -
M=mutation rata, t=time. e=coneeniration, krad=Kilo red, L=Percentzge of lethality
| =Percentage of injury, S=Peicentage of survival
b) Segrsgationratio: The mean tion with soaked seeds than gamma

irradiation with dry seeds. The mean
segregation ratio was dose dependant
in gamma rays and EMS. The depende-
nce of M. segregation ratio on dose was
reported by Wellensiek (1865) in peas
and Ramaswamy (1973) in blackgram.
The increase in the segregation ratios
with increase in dose of mutagen could
be due to an increase in size of mutated
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TABLE Il. Spectrum of Chlorophyll Mutation in the Me Genaration.

L9
EE,_ o Relative %, of chlorophyll mutants
L =1 —_—— AT e
Mutﬂﬂﬂns DQE&IEEHC. E :1::; Albing Virdie ﬂhlﬂﬂnﬂ '.KE"I-!'I-H
o o a . L
=0cE i
Gamma rays
Dry seeds
A4 krad G - 33.3 50.0 lE'.-'
8 krad 18 - 55.6 a4.4 =
12 krad 20 5.0 45.0 45.0 5.0
16 lerad 15 — 20,0 66.7 .'.r_a.z
20 krad 25 - 48.0 52.0 18
24 krad 32 — 28.1 bB.2 15.7
Soaked seeds
4 krad 23 8.7 43.b 47.8 -
8 krad 23 — 24.2 75.8 _
12 krad 26 —_ 38.5 34.6 26.9
16 krad 27 <a 86.2 14.8 -
EMS
10 m 1 - — — 0o0.0
20 mM & - 40.0 60.0 —
30 mM 16 — 25,0 Gg8.8 6.2
40 mhﬂ 35 - 45,7 34.3 20.0
50 mH 1B - 44.4 §5.6 -
60 mM 22 - 40.9 50.0 9.1

i-

sector resulting from lethality of some
of the initial cells of theprimordium as
explained by Sarvella er a/. (1962) and
Aastveit (1568). Higher segregation ra-
tios obtainable with a change in eviron-
ment will be of immense value in muta-
tion breeding. It is evident from the pre-
sent study that for obtaining higher seg-
regation ratios in lablab, presoaking the
seeds prior to gamma irradiation may
be more advantageous than treating the
dry seeds.

¢) Effectiveness and effici-
ency : Gamma rays were found to be
more effective than EMS with respect

to induction of chlorophyll mutations.
The effectiveness showed an increase
in gamma irradiated soaked seeds over
that of dry seeds. The high effective-
ness of irradiation as compared to
chemical mutagens has also been
brought out by Siddiq and Swami
nathan (1968) and Ramaswamy {1973).
Enhancement of effectiveness due to
pre-soaking prior ta ‘irradiation was
also observed by Rao (1968) in cowpea
as observed in the present study.
Gamma rays were more efficient on the
basis of injury but EMS.on the basis of

Ifathalitar and seed sterility. The effec-
tiveness and efficiency were more en-
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xanced and manyfold when seeds were
yresoaked prior to irradiation.

©.a). wmutation spsctrum : . The
‘esults obtained in the present investi-
jation revealed that the spectrum of in-
duced mutants differ between gamma
irradiation and EMS treatments. A low
rate of a/bina occurred only in gamma
irradiation. The occurrence of ch/orina
and viridis mutants was more frequent
in all-the treatments of gamma rays and
EMS.  Sjodin (1962) reported that
viridis was the most common type
whereas a/bina was a very rare mutant
in Vicia faba.
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