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Studies on Induction of Mutations in Greengram (Phaseol us
aureus Roxb.) Through Physical Mutagens

S. KRISHNASWAMI', R. RATHNASWAMY® and R. VEERASWAMY? _

Phenotypic responses of a greengram (Phaseolus awrcus Roxb.) 1o X-rays and

gamma irradiation were studied in the My and M: generations.
was noticed for all the cconomic traits in Ms, offering good sco

|mgreaso jn vari@ance
pe far selection. A

dose of 80 kR of the mulagens has been found to be adequate for an intensive pro-

gramme of improvement of the strain Co. 1 greengram through mutation breeding.

Informations regarding the possi.
bilities of induction of mutations
through physical and chemical muta-
gens for creating new variability in
greengram are rare except for a few
reports on the sensitivity studies (San-
tos, 1965; Murray and Newcombe,
1970; Anon., 1971). Hence the present
study was undertaken to gather infor-
mation on the consequences of induc-
tion of physical mutations in this crop.
The observations on M, and M, genera-
tions following X-ray and gamma ray
treatment in the strain Co. 1 green
gram are reported herein.

MATERIALS AND METHODS

Dry seeds (8 — 10 per cent mois-
ture) of the strain Co. 1 greengram
evolved through pureline selection
were treated with X-rays and gamma
rays (80, 100, 120, 140 and 160 kR).
Y.-irradiation was done from a Philips
C.T. apparatus operated at 50 KV with-
out filter at a distance of 4 cm from
the source, the dose rate being 500r/
second. Gamma -irradiation was done

using 1175 curie ""Co gamma cell
available at the Sugarcane Breeding
Institute, Coimbatore. One- hundred
seeds were treated with each of the
mutagens in each dose and they were
sown in four replications in the field
in a simple RB design. Observations
on survival, plant height, number of
clusters and number of pods per plant
and seed fertility were recorded in M,
generation. Seeds were collected from
M, plants and carried forward to M.
A total number of 116 M, planis were
studied under different treatments and
all of them were carried forward tc
M. generation.

Chlorophyll mutants and other
macromutants were scored in M.. The
mean, variance, coefficient of wvaria-
tion and heritability estimates were
worked out on 50 randomly selected
M. planis in each of the treatments.
The genetic variance was arrived at by
deducting iie variance of control plants
from the total variance of the treated
population and from this heritability
estimates were calculated,
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RESULTS

M, generation; There was a linear
relationship with regard to increase in
dose and reduction in survival and
reduction in mean height of the plants
(Table 1). Fifty per cent reduction in
survival was noticed in 140 to 160 kR of
X-rays and there was no survival of
plants in doses above 100 kR of gamma
rays. With regard to mean number of
clusters, there was a slight stimulatory
effect in 100 kR of X-rays, but in the
case of gamma ray treatments no such
stimulatory effect was seen and on the
contrary, a reduction to an extent of
50 per cent was seen in 100 kR dose.
The mean number of pods also showed
an increase in all the treatments of
X-rays except at 140 and 160 kR: But
in gamma ray treatments there was a
decrease for this trait in both 87 and
100 kR. a decrease of 33.8B per cent
being noticed in the latter. The seed
fertility was reduced, to 50 per cent in

INDUCTION OF MUTATIONS IN GREENGRAM

M., generation: Chlorophyl!
mutations: The chiorophyll mutations
on M. plant basis (Table 1) ranged
from 1.3 to 2.8 percent in treatments
with X-rays and 0.3 to 2.2 per cent in
case of gamma rays, The maximum
occurrence was noticed 'in 80 kR dose
ol both the mutagens,

Macromutations: These could be
classified as plant type mutants, leaf
mutants, branchless mutants and grain
colour mutants and their percentage of
occurrence is given in Table (I11). Under
plant types, there were early and dwart
ones. Maximum percentage of early
tvpes was noticed in 80 kR of X-rays.
The dwarf mutants were noticed in
greater frequency in 80 kR of X-rays
and 100 kR of gamma rays. Plants
with lobed leaflets, mu.tifoliate (more
than three leaflets), and unifoliate ores
(only one leaf) and those with crink-
led leaves comprise the leaf mutants.
These leaf mutants occurred in popu-

X-ray and gamma ray treatments lations from X-irradiated seeds. The
TABLE |, Observation on My gensation following ¥ - and Gamma irradiation,
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Conienl a0.0 73.6 29,4 76.9 90.0
X-rays

80 kR 737 GS.2 27.2 37.6 35 2
100 kR 67.2 GB.E 30.5 109.0 4.6
120 kR, 62.0 7.0 28.0 82.0 43.2
140 kR 37.5 59.2 24.7 67.7 39.0
160 kR 24.0 5B.4 2T.0 71.5 307
Gamma rays '
80 kKR 49.6 64.2 26.0 84.3 45.2
100 kR 48.5 a8.8 16,7 &0.9 4a.6
CD. (P=0.05) 10.7 9.5 8.3 33.0 11.0
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TAELE 1. Freguency of ehlosophyll muiants
in the Mg,
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Cantraol 30 — 1542 -
X-rays _
80 kR 38 15 1626 45 2.8
100 KA 22 9 8b4a 24 2.8
120 kR 16 4 BB B8 1.4
140 KR a 1 253 1.6
160 kR 3 3 543 7 1.3
Samma rays
80 KR - 15 2 B46 19 2.2
100 kR 12 1 378 1 0.3

mutants with lobed leaves were obser-
ved in progenies receiving 80 and 120
kR doses. The muitifoliate mutants
were observed in 80 kR dose and the
unifoliate mutants in 80 and 140 kR
doses. The unifoliate mutants were
completely sterile. In these, the ped-

[U Qi ' 54 r"l_..N . :-'.

uncle is elongated and the buds Tﬂr-
med in them do not contain aither
stamens or pistil and dropped away.

All the other leal mutants were fertile.

The branchless mutants were fhoticed
in all the doses of X-rays except at
160 kR. The grain colour mutants were
noticed in gamma ray treatment (80 kR)
only. The grains in them turnad#ﬂ_ellﬁw
{rom green. These mutants could ' be
distinguished easily from a distance as
the leaves, stem, petiole and pods 'in
them were yellowish green in appear-

ance,

Micromutations: The mean, vari-
ance, C. V., heritability estimates and
genetic advance as percentage of mean
were worked out for different treat-
ments (Table 1V) for plant height,
number of branches, number. of clus-
ters and number of pods.

(a) X-rays: The mean piant
height showed a decrease in different
treatments compared to control, the
maximum reduction being at 160 kR

TABLE 11l. Characteristics of the Macromutants obeerved in the M. generation
Family Early Dwarf Lobed Multifoliate Unifoliste Crinkled Branchiess Yellow prain
Treatment size F % F 5% F % F 9% F % F. 9 F 9 Foo%
Control 1842 — — — = = — - = - = - - - — — .
X-rays
80kKR 1177 62 537665 2 D2 53 45 5 04 7 08 13 14 - -
T00kR 578 15 261322 — — o o — — = - 3 0.5 -— =
T20kR 336 — — 1338 71 03 — —~ — —- — — 2 0B — -
140kR 204 2 10 210 — — — — — — - = - e —
160KR 243 5 20 836 - — — — = — - - .
Gamma rays
BOKR 285 — — 724 — — - — o~ _ = - . — § 2.0
100kR 86 — — 4486 — — - — - - - o _ v i

F=Fraguency
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'TAELIE1 V. Mean. Variance, Coefficient of Variability, harltability (%) and genetic advance as percenlags
o of mean of various quantitative characters in the Ms generation

Murtagen and dose Mean Variance C. V. h® 0, G A as % of mean
oS 4 i , PLANT HEIGHT {CM)
Control 784 f.1.782 158.7 16.13 = —
X-rays -

80 kR. 53.6 -+ 5.710 367.1 35.75  B6.76 41.80
100 kR 55.2 F 2.211 244.4 28.32  35.08 20.46
120 kR. 61.2 4 2,048 209.8 23.67 24,38 11.68
140 kR 48.2 £ 1,622 131.6 23.80 - -
160 LR . 46.0 ‘.|_". 2,020 218.4 3213 27.33 18.09

Gamma ray:
80 kR 62.3 4 2.261 255,7 25.57  45.339 24,00
100 kR. 52.0 + 2.067 213.7 28,11  25.74 14.81
NUMBER OF BRANCHES
Control 4.6 + 0.173 1.5 26.62 - —
¥-rays

80 kR 4.5 4+ 0.307 4.7 48,18  6B.09 65.58
100 kR 3.6 4+ 0.290 4,2 56.93  G4.29 76.39
120 kR 2.6 + 0.218 2.4 59,58  37.50 46.08
140 kR 3.3 + 0.257 3.3 55.05  54.55 61.85
160 kR 3.0 + 0,205 2.1 48,30  28.57 78.43

Gamma rays _ -
30 kR 3.6 + 0.184 1.7 36.22  11.76 8.78
100 kR 3.5 E 0.228 2.6 46,07  42.31 40.14
NUMBER OF CLUSTERS PER PLANT
Conrol RB.M’i 1.143 65.3 28.45 - -
X-rays

80 kR 20.1 4 2.074 216.0 72.85  69.63 104.64
100 kR, 12.3 F 1.445 104.6 8315 37.57 .  64.35
120 kR 14.7 F 1.521 115.7 7317 43.56 65.66
140 kR 144 & 1,388 96.3 §8.15 3219 45,19
160 kR 15.1 F 1.821 184.5 89.85  64.60 119,71

Gamma rays
80 kR 19.8 + 1.269 254.3 80,57  74.34 123.39
100 kR 19.9 + 1.165 183.7 68.11  64.45 90.42
HUMER OF PODS PER PLANT
Contral 105.6 i 5.698 1623.6 38.16 - —_
Krays

80 kR 74.6 -+ B8.869 3933.6 84.07 58.73 101.71
100 kR 56.5 + B.759 3835,7 109.62  57.67 130,22
120 kR £3.1 T 7.358 2706.7 82,45 40,02 67,97
140 kR 44.5 F 4.306 827.2 68.43 — -
160 kR 54,7 + 8,605 3702.5 111,24° 56,15 128,67

Gammea rays

80 kR 62,84 10.848 5863.6 122,14 72.41 182.19

100 kR 86.1410.642 5662.5 87.40  71.30 82.62
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The variance showed an increase in
all treatments except in 140 kR and
the maximum increase was in 80 kR.
The C.V. ranged from 23.67 to 35.75
per cent and the maximum heritability
and genetic advance was noticed in
80 kR. With regard to mean number
of branches also there was a reduction
in treatments compared to control
The variance for this trait was maxi-
mum in 80 kR followed by 100 kR.
The heritability was also maximum in
80 kR. In respect of number of clus-
ters and number of pods also, a simi-
lar trend was noticed as compared t0
control. The maximum variance and
heritability were seen in 80 kR.

(b) Gamma rays: The mean
piant height showed a decrease in treat-
ments compared to control, the maxi-
mum reduction being at 100 kR. The
variance showed an increase in treat-
ments. The maximum variance, heri-
tability and genetic advance were obser-
ved in 80 kR. The mean number of
branches also showed a decrease in
treatments and the values for C. V.,
heritability and genetic advance were
the greatest in 100 kR. In respect of
mean number of clusters and pods also
there was @ decrease in treatments.
The maximum variance, heritability and
genetic advance for those two traits
were noticed in 80 kR.

DISCUSSION

The stﬁdy of M, generation recei-
ving the same doses of X-rays and
gamma rays has indicated that a 50
per cent reduction in survival was bet-
ween 140 to 160 kR of X-rays and
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around 100 kR of gamma rays. The
treatment with gamma rays was found
to be more drastic with regard to
reduction in survival and other charac-
ters as compared to X-rays. Stimula-
tion effects were observed in 100, 80
and 120 kR of X-rays and 80 kR of
gamma rays for number of pods per

plant,

The chlorophy!l mutation frequency
which is taken as a reliable index 1o
determine the mutagenic efficiency
was found to be maximum in 80 kR
of both X-rays and gamma rays. The
spectrum of macromutants was found
to be wider in 80 kR of gamma rays.
Of the leaf mutants reported in the
present study, the occurrence of uni-
foliate and multifoliate mutants have
already been observed in this crop by
Santos (1969). Rajput (1971) has also
reported the occurrence of morphologi-
cal abnormalities such as stunted gro-
wth with formation of rough leathery
leaves, plants with hexafoliate leaves
and formation of leaf clusters in the
place of flowers in green gram follo-
wing gamma irradiation.

The mean plant height showed 3
reduction in higher doses of X-rays
and gamma rays as compared to the
control. High variance and maximum
heritability and genetic advance for plant
height was noticed in 80 kR dose of
both X-ravs and gamma rays and the
variance increased in all treatments
except of 140 kR of X-rays, compared
to the control. The same trend was
observed in mean and variance for
number of branches for X-ray treat-
ments. In gamma ray treatments,
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however, maximum increase in vari-
ance was noticed in 100 kR dose.
With regard to number of clusters and
‘number of pods also maximum values
for- variance, C.V. and heritability were
noticed in 80 kR dose of both X-rays
and gamma rays. It has been reported
by Brock (1965) that in species pre-
viously subjected to breeding and
selection, random mutation results in
the increase of variance and shift in
the mean' away from the direction of
selection for quantitative traits, The
present findings also confirm this view.
The increase in variance for all the
traits in M. generation is due to the
presence’ of some plants exceeding
the expression of parental mean indi-
cating good scope for selection in res-
pect of economic traits. In this con-
text, application of a dose of 80 kR of
both the mutagens is recommended
for @ programme of improvement of
the Co. 1 strain of greengram.
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