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Abstract

Seeds of five mungbean genotypes w'ere irradiated with 20, 30, 40 and 50 kR
gamma rays with a vierv to create desirable genetic variability. The response of
gamma rays lYas observed by sfudying germination and survival percentage, plant
height, branches per plant, 100 seed weight and grain yield per plant. The rcsults
showed that the germination and sun ival pcrcentage and plant height were
negatively correlated with the increase in doses of gamma rays in all genotypes.
The branches per plant was reduced due to gamma-irradiation except the gcnotype
Kanti and 312. Hundred seed weight lyas positively influenced in all genotypes.
Yield per plant \tras reduced with all doses as compared to the control. Kanti
showed positive and the other genotypes showed negative responses for yield per
plant. The genotype Mosk-l was found to be more sensitive to gamma radiation
than other genotypes. The results indicatcd that a wide variation was observed in
the irradiated populations in all characters but maximum variation was found at
40 and 50 kR treatments as comparcd to the control in all the genotypes.
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Introduction

Mungbean [Vigna radiata Q.) Wilczek] is
one of the most important pulse crop in
Bangladesh. The yield and rotal production of
this crop remains more or less constant. The
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main constraints to low grain yield are
excessive vegetative growth, mosaic virus
disease, low harvest index and niurow
spectrum of natural variability. Although
mungbean is widely glown in our country but
the range of variability of important yield
components is somewhat restricted in varieties/
cultivars. Only a slight increase in yield was
observed through intervarietal hybridization and
selection @angasamy et al., 1988). Since
mungbean has a very narrow genetic base,
increase of genetic variability of this crop is
therefore necessary through induction of
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mutation to develop short duration, disease
resistant, ideal plant type with high harvcst
index and higher degree of synchrony in pod
maturity. Induced mutations have been
effectively utilized in genetic variability and also
the release of new culrivars (Micke, 1985). The
present research work was, therefore,
undertaken to determine the response of
different genotypes of mungbean to different
doses of gamma rays for the induction of
genetic variability.

Materials and Methods

Sun dry seeds of two released variedes
(Kanti and Mubarik) and three advanced line
(Mosk-I, M-19 and 312) of mungbean were
treated with 20, 30, 40 and 50 kR exposure of
gamma radiation from the 60Co source at the
Institute of Food and Radiation Biology,
Atomic Energy Research Establishmentr Savar,
Dhaka. Three hundred seeds ofeach h€AHnent
along with controls of each genotype were hand
dibbled in the fietd using a randomizcd
complete block design having three replieations,
The row to row and plant to plant disiances
were 30 cm and 15 eh, respectively. No
fertilizer and plant protection measures were
applied to the experimental crop. Mulching and
weeding were done as and when necessary.

After twelve days of sowing, germination
percentage and at maturity survival percentage
were recorded for each treatment of all
genorypes. At flowering stage, fifteen plants in
each reatmenr from each replieation of all
genotypcs were uagged randornly. The
randomly selected M1 planm wcre harvestcd
separately for recording data on plant, height,
number of branches per plant, 100 seed weight
and grain yield per plant. Data thus collected
were analysed statistically and their means were
compared using Tukey's W-Test.

Results and Diseunslon

Effects af gamma rdys on germination

Germination pcrceflrage was reduced wirh
all the doses as eornpared to the control (Table
1). The differences bcrween genorypes, gamma
radiation and genotype x garnrna radiation were
statistically significantat l%o level. Highest seed
germination was found in conrrols in all
genorypes ranging from 66,00 to 77 .33%o.With
the increase in doses of gamma rays, a linear
reduction in germination percentage was
observed and lowest was recorded in 50 kR in
all gcnotypes. Considering the corrrbined effect
of radiation, Mosk.l appeared to be more
sensidve while M-19 was comparatively
reslstant. All radiation effects in relation to
germination percentage were found to be
s ign ifieanil y differen t fro m each o ther. B erween
40 and 50 kR, and linear reducrion was
recofded in all genotypes excepr. Mosk-1. The
decrease in seed germination with the increase
itt dosage of gamma rays might have caused
ernbryonic injury in somc seeds resulting in the
deskuction of embryo leading ro seed
inviability. Similar results had been reported by
Sarwar et al. (1986) in mungbean and
blackgram; and Aktar and Mia (1982) in jute. In
rice, a decrease in germinafion percentage may
be assumed that irradiation has destroyed some
germination inhibitor in the seeds (Mia and
Ghafoor, 1970).

Effects of gamma rays on plant su,rvival

A significant decrcase in survival

eontrol. Wift the increase in doses of gamma

percentage watl observed as comparcd to thcas

in
rays the plant survival rate was reduced but the
decrease was relatively more for the genotype
Mosk-l. At 40 and 50 kR, lhe plant survival in
different genotypes ranged from 29.67 to
49.33Vo and 20.67 to 46.No/o, respectively
(TabJe 1). Within the individual genotypes, lhey



l5
Table 1. Effect of different doses of gamma-irradiation on germination percentage (lst reading),

survival percentage (2nd reading) and plant height (3rd reading) of five mungbean
genotypes.

Dose
(kR)

Mungbean genotypes Treatment
means

Kantit Mubarik Mosk-l M-19 312

74.33
68.33
72.54

63.33

57.67

61.54

75.00 a
70.67 a

58.89

9.67 b
57.67 b
55.75

61.33 bc
52.00 bc
54.72

56.33 bc
45.00 cd
53.82

53.00 c
42.33 d
49.24

62.07 ab
s3.53 d
54.48 b

67.67 a

63.00 a

46.46

57.m b
50.33 b
4r.68

50.00 bc
40.67 c
4r.78

41.33 c
29.67 d
39.67

28.67 d
20.67 d
37.s3

48.93 d
40.87 d
41.43 c

77.33 a

74.ffi a

66.18

69.67 ab

61.33 b
65.10

67.67 ab
58.67 b
58.r3

6r.67 &,
49.33 c
60.52

56.67 c
46.00 c
58.40

66.60 a
57.87 a
61.67 a

66.00 a

62.67 a

ffi.61

59.67 ab

51.67 a
65.79

54.00 bc
45.67 bc
6r.06

50.67 bc
41.00 c
61.07

48.33 c
40.67 c
58.79

55.73 c
48.33 c
62.67 a

72.07 a
67.73 a
62.14 a

62.87 b
55.73 b
57.97 ab

58.fi) c
49.47 c
55.98 b

52.67 d
42.13 d
55.16 b

47.73 e
38.27 d
s2.56 b

a

a

b
b

20

30

40

50

Genotypic
means2

57.00 bc
50.33 bc
@.19

53.33 bc
45.67 cd
0.t3
52.00 c
4t.67 d
58.85

60.00 bc
52.73 b
63.57 a

Value of r - 0.981 **
- 0.995 **
- 0.899 *

- 0.997 ** - 0.982 **
- 0.998 ** - 0.992 **
- 0.951 * _ 0.978 **

- 0.991 **
- 0.990 **
- 0.85r

- 0.993 **
- 0.977 **
- 0.937 *

1 Lettering was done columnwise
2 Lettering was done rowwise

exhibited marked differences in their survival
rate at different radiation levels as compared to
the controls. The genotype Mosk-l was found
to be more sensitive while M-19 was
comparatively resistant. The differences among
the radiation doses were also significant; the
higher the dose, the lower ttre survival rate but
40 and 50 kR showed identical results. The
LDso of mungbean and blackgram ranged from

40 to 60 kR reported by Sarwar et al. (1986).

Effects of gamma rays on plant height

The genotype Mosk-l was significantly
shorter than the other genotypes. No significant
difference was observed among Kanti, M-19
and3lZ. The plant heights at harvest attained at

conrol in differentmungbean genotypes ranged

from 46.46 (Mosk-l) to 72.54 cm (Kanti), but
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individually, they did not show significant
differences at different radiation levels,
although it was reduced as compared to the
conftol (Table 1). These retandation effects were
relatively low in all ttre genotypes. Minimum
plant height wzls found at 50 kR in all
genotypes. Radiation effects in relation to plant
height showed significant differences. The
value of plant height at Z0 kR was found
insignificant with the control which indicates
that the plant height was not much influcened
by 20 kR. The values of other treatments were
significantly different from the controls but
insignificant within the radiation levels.
However, the results showed that with the
increase in doses of gamma rays the plant
height was reduced in all the genotypes. A
linear nagative trend due to application of
gamma rays was reported by many workers
(Sarwar et al., t986; Ignacimuthu and Babu,
t988; Chow and Loo, 1988) in mungbean and
blackgram

Effects of gamrna rays on branches per plant

Significant differences among genotypes
and radiation doses were observed in branches
per plant. The number of branches per plant in
the control ranged from 3.99 ro 4.44 in
different genotypes (Table 2). Considering rhe
combined effect of radiation, highestnurnber of
branches was found in 3lZ which was
statistically identical with the genorypes Kanri,
Mosk-l and M-19. The trearcd phnrs of
Mubarik, Mosk-l and M-19 had less branches
than those of contlol whereas in Kanti and 312,
it was increased in ttre treated plants. In case of .

treatment effects, the branches per plant was
reduced with the higher doses of gamma rays.
At doses of 20, 30 and 40 kR the number of
branches per plant did not show differences
from the control whereas at S0 kR it showed
significant differences. The positive effecr of
mutagen on branches per plant in mungbean
was reported by Sarwar d al. (1936)

while Chow and Loo (1988) reported negative
relationship.

Effects of ganrna rays on lA0 seed weight

Considering the combined effect of
radiation, thegenotype M-19 had a significantly
high 100 seed weight. Mosk-l had rhe lowest
seed weight but statistically idenrical with the
Kand and Mubarik. The effect of radiation
within ttre individual genotype showed no
marked differences in their seed weight but
increased with the higher doses of gamma rays
as compared to the control in all the genotypes.
50 kR showed significantly higher seed weight
than fte control. The results indicated that the
seed weight was positively influenced with the
increase in doses of gamma rays.

Effects of gamma rays on gtrain yield per plant

The grain yield among the genotypes
ranged fiom 11.26 to 15.35 glplant (Table 2).
Considering the combined effects of irradiation,
Kanti gave the highest yield (13.36 g/plant)
followed by 312 and Mosk-l. The effecr of
radiation within the genotype showed thatMosk-
I and 3l2had considerably higher grain yield
than the control whereas the other genotypes did
not show marked differences. With the increasc
in dosage, there was a progressive decrease in
grain yield in all the genotypes excepr Kanti.
The grain yield per plant in Kanti was increased
with the doses and highesr was found at 40 kR
(15.37 B). The highest mean yield was found ar
conftol (1299 g/plan0 followed by 20 and 30
kR. The lowest mean yield was observed at 50
kR butstatistically identical with rhe mean yield
of 30 and 40 kR. This resulr indicated that the
genotype Kand was positively influenced by rhe
application of gamma rays while rhe orher
gonotypes responded negatively. This positive
and negative nature of responses suggested the
presence of genotypic difference in thier
sensitivity on the gama rays. A linear decrease
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Table 2' Effect of different levels of gamma-inadiation on branches per plant (lst reading), 100

seed weight (2nd reading) and grain yield per plant (3rd ieading) of five mungbean
genotypes.

Dose
(kR)

Mungbean genotlpes TreatmenI
means

Kantil Mubarik Mosk-1 M-19 312

20

40

50

Genotypic
means2

4.17
3.14

11.30 a

3.71

3.39
13.19 a

4.23
3.38

11.62 a

4.19
3.M

15.37 a

4.06
3.s6

14.72'a

4.07 ab

3.38 bb
13.36 a

4.t7
3.19

12.40 a

3.91

3.16
11.87 a

3.82
3.40

I1.38 a

3.62
t37
9.87 a

3.54
3.ffi

10.10 a

3.81 b
3.35 bc

11.13 b

4.44
3.08

14.& a

4.W
3.12

12.06 ab

3.80
3.(B

11.46 ab

3.99
3.22

10.38 ab

3.74
3.43

9.20 b

4.01 ab

3.19 c
11.55 ab

4.27
4.51

11.26 a

3.82
4.55
9.09 a

3.91
4.53
8.75 a

3.86
4.t7
7.61 a

3.73
4.79
7.18 a

3.92 ab
4.63 a
8.78 c

3.99
3.49

15.35 a

4.22
3.45

13.91 a

4.42
3.s8

12.12 ab

4.13
3.55
8.60 b

4.M
3.45
8.03 b

4.16 a

3.50 b
11.60 ab

4.21 a
3.48 b

12.99 a

3.95 ab
3.54 ab

12.15 ab

4.04 ab
3.60 ab

11.07 abc

3.96 ab

3.67 ab
10.37 bc

3.82 b
3.77 a
9.85 c

30

Valueofr +0.099
+ 0.961 **
+ 4.745

- 0.994 **
+ 0.863
- 0.926 *

- 0.902 *
+ 0.806
- 0.994 **

- 0.87r
+ 0.848
- 0.987 *x

+ 0.137
+ 0.074
- 0.957 *

I Lettering was done columnwise
Ll*tteing was done rowwise

in yield with a corresponding increase in doses
of gamma rays was observed by Sarwar et al.
(1986) in mungbean and blackgram.

The genotype Mosk-l was found to be
more sensitive to gamma radiation than other
genotypes. The grain yield of all the genotypes
were adversely affected by the dosage of
gamma rays. Maximum reduction was observed

in the genotype 312 followed by Mosk-l ar 50
kR whereas the yield was increased in the
variety Kanti. The yield increase in Kanti may
be due to an efficient repair mechanism at the
molecular level or a specific combination of
genetic factors better able to withstand or escape
genetic disturbances. From the results, a wide
variation was observed in the irradiated
populations in all characters in all the genotypes
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but maximum variation was found at 40 and 50

kR. doses as compared to the currol. Shaikh er

al. (1980) also reported that 40 to 50 kR doses

of gamma rays are suitable for mutation

breeding in mungbean and blackgram. Sarwar

et al. (1936) suggested that for creating genetic

variability in mungbean to a positive direction

and to select better ideotypes from the

succeeding generations, medium doses (20-40

kR) may be used safelY.
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