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The present study was conducted to evaluate the effect Table 1. Parameters of Genetic variability for various
of gamma rays, EMS and ECH on four quantitative quantitative characters in the Mz generation of
characters in mungbean ( Vigna radiata L.). Mungbean, mungbean

being a self-pollinated crop, has very limited genetic
variability and induced mutations can provide additional
source of variability in an ongoing breeding programme
[t]. Hence an experiment was conducted to evaluate

Mutagen Range (R} Mean+SE GCV h?(%) GA (%
and dose X) (%) (broad  of
sense) mean)

- Toes e Number of pods/plant
the extent pf genetic varllablllty |n.the four quan_tltatlye Control 8-25  17.84 + 0.69 ) i )
characters in M, generation following mutagenesis with Gamma ravs
gamma rays, Ethyl methane sulphonate (EMS) and y . -
Epichlorhydrin (ECH). Uniform, healthy and dry seeds 20kR 6-35 20'02,::0'87 1993 3501 2432
of mungbean cv. PS-16 were exposed to 20, 30 and 30kR 5-39  21.32 10.94 22.65 4427 30.86
40 kR doses of gamma rays (Source Cobalt 60), EMS 40kR 6-42 2368 +1.01 2537 5515 38.68
(0.05, 0.1, 0.2 and 0.3 per cent) for 6h and ECH (0.1, EMS
0.2, 0.3 and 0.4 per cent) for 6h. The solutions of 0.05% 7-35  19.98+0.97 26.02 4794 36.38
EMS and ECH were prepared in phosphate bu_ffer (pﬂ 0.1% 4-42 21464107 2818 5771 4557
= 7.4). After the treatment, the seeds were dipped in 0.2% 548 2475°+112 3295 69.33 5654
5 per cent aqueous solution of sodium thiosulphate for "
10 minutes and then washed thoroughly with running 0.3% 7-45 2140 £1.08 3185 5835 44.82
water. Seeds soaked in distilled water for 6h were ECH .
used as control. Complete randomized block design 0.1% 6-34 2085 +1.00 24.11 46.28 33.62
was used to raise M, and M, generations. Seeds from 0.2% 6-47 23.417+1.07 29.54 6261 48.31
all the M, plants of each treatment were harvested 0.3% 538 21.25"+1.01 26.58 52.08 39.43
and were bulked to grow a representative bulk M, 0.4% 542  20.927+1.03 2812 5413 4263

generation. Observations were recorded on 60 randomly

L Number of seeds/pod
selected plants from each replication and there were tmber easipo

three replications. Data recorded on a total of 180 Control 510 7.65:0.17 172 i i

plants to study four quantitative traits viz., number of Gamma rays

pods/plant, number of seeds/pod, 100-seed weight and 20 kR 6-11  8.0240.22 13.34  40.06 17.09

plant yield. The range of induced variability was 30kR 5-12  8537+0.28 19.81 63.63 3342

assessed by basic statistics such as range, mean, 40 kR 413 9.0370.31 2259 70.89 38.98

variance and coefficients of variation. Broad sense EMS

heritability (h2) and genetic advance were also estimated. 0.05% 5-11 8227+023 1532 4834 2165

0.1% 5-12 863 +027 1923 6169 31.17

The results (.Ta!a.le 1) show that the mean aqd 0.2% 313 9127+0a2 2387 7337 41.88

range increased S|gn|f|cant!y for ali Fhe four -tralts in 0.5% 412 88574032 2316 7104 4011

most of the treated populations. The increase in mean

values could be due to ‘the occurrence of polygenic ECH .

mutations with cumulative effects. Similar results have 0.1% 413 820024 1636 5154 24.39

been reported earlier in mungbean [2]. The results also 0.2% 5-13  8.82 031 2340 71.23 4058

show that the induced variability was more in treated 0.3% 512  8.45+0.23 19.81 6203 31.95

populations as compared to the controt for all the four 0.4% 412 824'+0.24 1522 4970 22.97
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Table 1. (Contd.)

Mutagen Range (R) Mean+SE GCV h2 (%) GA (%
and dose (X) (%) (broad of
sense) mean)

100-seed weight

Control 2.20-3.44 2.85+0.028 - - -
Gamma rays

20 kR 2.42-3.48 2.97°+0.038 6.87 44.44 9.27
30 kR 254-3.48 3.05 +0.042 7.86 5455  11.80
40 kR 258-3.55 3.32740.048 931 64.28  14.45
EMS

0.05% 2.38-3.42 3.037+0.036  6.00 37.50 7.21
0.1% 2.40-3.46 3.147+0.044 828 58.33 1337
0.2% 2.45-3.68 3.387+0.015  9.41 66.67 1588
0.3% 2.42-3.60 3.187+0.053 10.35 70.58 1875
ECH

0.1% 2.56-3.35 2.96"+0.038 7.25 44.45 9.38
0.2% 2.39-3.56 3.27 +0.046 8.56 61.54  14.06
0.3% 2.60-3.40 3.137+0.040  7.48 50.00  10.52
0.4% 2.41-3.43 3.05°+0.051 1015 68.75  18.68
Yieid/plant

Control  2.94-6.53 4.55+0.20 - - -
Gamma rays

20 kR 255-6.98 5.20+0.25 2244 3469  27.21
30 kR 2.60-7.42 5.68'+0.28 27.83 49.40 4052
40 kR 275938 6.69°+0.34 3157 6148 5175
EMS

0.05% 2.84-7.50 5.18"+0.25 20.88 31.96 24.55

0.1% 2.58-8.65 5817+0.28 24.96 4554 3566
0.2% 2.65-9.82 7.27"+0.31 26.52 59.22  42.05
0.3% 2.88-9.56 6.40 10.34  33.58 64.34 5549
ECH

0.1% 2.90-6.93 5.24°+0.25 20.28 30.62 2312
0.2% 248-8.68 675 +0.31  26.96 56.54  41.88
0.3% 275748 581 4027  23.85 43.36 3235
0.4% 2.70-7.78 5.26'+0.26 2397 38.31  30.61

* "Significant at P = 0.05 and 0.01, respectively.

characters studied. The estimates of genetic parameters
showed higher values for phenotypic and genotypic
coefficient of variation for number of pods/plant, number
of seeds/pod and plant yield. Increase in variability
after mutagenic treatments has also been reported in
mungbean [1, 3, 4]. The maximum genetic variability
was recorded for yield/plant followed by number of
pods/plant and seeds/pod. Induced greater variability
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in polygenic traits might due to increased mutations
and recombinations induced by gamma rays, EMS and
ECH [5].

Estimates of heritability and genetic advance
increased significantly in the treated populations and
varied from trait to trait. Further the combination of
higher values of heritability and genetic advance were
noticed for the characters like pods/plant, seeds/pod
and yield/plant. Higher values of heritability and genetic
advance were reported earlier in mungbean [6, 7]. The
characters viz., number of pods/plant, number of
seeds/pod and 100-seed weight showed considerable
increase in heritability and genetic advance, indicating
that these characters can be transmitted to future
generations and potential gain could possibly be
achieved through selection in early generations. The
success of selection, however, will be greater in
subsequent generations when there will be increased
recombinations and eliminations of cytological variants
[8]. The higher value of heritability coupled with higher
values of genetic advance recorded in the present
investigation envisage that the further improvement is
likely to be very effective in this variety through induced
mutagenesis.
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