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ABSTRACT

Two dosages of X rays, 25 and 35 kR, were used to irradiate seeds of soybean variety Cobb.
Eleven M4 mutants were identified whose roots nodulated and which yielded higher than
control. The mutantsalsorevealed variation for pods/plant, seeds/pod, reproductive period,
100-seed weight, and were early maturing. The mutant P18 outyielded the parent variety
Cobb by 29.9%.
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Soybean, a protein-rich legume, is being cultivated in pockets in India. In the late 1960s,
it was commercially cultivated in Madhya Pradesh, Maharashtra and Uttar Pradesh.
Presently, its overwhelming importance in the state of Madhya Pradesh has given new
dimensions to soybean based industry in India. Soybean varieties, although rich in protein,
were found poorly modulating in Indian soils [1-3]. Several studies conducted in and
outside India to identify improved Rhizobium japonicum strains aimed at bringing
improvement in nodulation [4, 5]. The present study has been taken up to evolve a suitable
genotype responsive to effective rhizobia, and increase both grain yield and nodulation in
soybean.

MATERIALS AND METHODS

Dry seeds of the Soybean variety Cobb were X-irradiated with 25 kR and 35 kR at the
Indian Agricultural Research Institute, New Delhi. In the subsequent years, M2 and M3 plant
progenies were raised and based on the performance of these single plant progenies, 11 My
mutants were selected for further trials in RBD in a plot size of 4 x 3 m with the rows 45 cm
and plants 10-15 cm apart, in three replications. The data on five representative plants were
recorded for plant height, branches/pod, pods/plant, seeds/pod, days to flower, days to
maturity, reproductive period, 100-seed weight, and seed yield/plant. The mean values
were computed and subjected to analysis of variance.
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RESULTS AND DISCUSSION

MEAN GENOTYPIC PERFORMANCE

The overall performance of soybean mutants in comparison to cv. Cobb (Table 1)
revealed that P6, the highest yielding mutant (30.0 g/ plant) was followed by P4 (29.9 g),
P11 (25.9 g), P18 (25.8 g) against 16.6 g in cv. Cobb. P6 was earlier to Cobb by 4 days in
flowering and by 1 week in maturity. The highest seed yield of this mutant may be ascribed
to increase in pods/plant, 100-seed weight, and branches/ plant. The mutant P4 which was
earlier in flowering and maturity to the parent cv. Cobb by 5 days and 8 days, respectively,
and also produced more pods/plant, besides having higher 100-seed weight and more
branches/plant. Mutant P12/2 as the second highest (153.0 pods/plant). The maximum
number of pods/plant (164.5) were recorded in mutant P5 as compared to 120.7 pods/ plant
in cv. Cobb. P5 followed by P1 registered the highest 100-seed weight (17.6 gand 17.2 g,
respectively). The mutants P5, P12 and P17 had highest number of branches per plant (9.4,
8.1 and 8.7, respect- ively) against 6.6 branches/plant in the variety Cobb.

It can be seen from the data that the mutants were quite superior to the parent Cobb in
branches per plant, pods per plant, 100-sced weight, and seed yield per plant, besides being
early in flowering and maturity with slight increase in the reproductive per-iod. Kappushev
etal. [6] reported thatincreasein seed yield, crude protein and maturity of soybean genotype
was due to increase in N2 fixed biologically.

GENOTYPE X RHIZOBIUM INTERACTION

A perusal of the data presented in Table 1 clearly depicts strain specificity for almost all
the seed yield components under study. For plant height, the predominance of the
Rhizobium strain 1028 over HOB was distinct in the mutants, P11, P12/2, P14, P16 and P18
and that of HOB over 1028 in P1, P4 and P5. Two mutants, P6 and P17 responded almost
alike to both the inoculants for this trait. The strain 1028 showed significant increase in
number of branches/plant in mutant P4 than strain HOB. In this mutant, the strain HOB
maintained superiority over 1028 for pods/plant in the mutants P1, P4, P6, P14, P16 and
P18. The strain HOB was found good only for the mutant P17. Mutants P4 and P12
responded almost alike for seeds/plant with both the seed inoculants. For 100-seed weight,
the mutants P1, P5, P6, P14 and P18 responded alike to the seed inoculants. Almost similar
genotypic response to both the Rhizobium strains was expressed by the mutants P1, P4 and
P5 for days to 50% flowering, days to maturity, and reproductive period. The highest seed
yield (32.1 g/plant) of P4 and 31.9 g/plant of P6 with HOB against 16.2 g in Cobb, and 29.8
gof P18 and 28.3 g of P6 with 1028 depicted significantly high response of soybean mutants
to both the bacterium inoculants and the supermacy of HOB over 1028. The mutants P12/2
and P17 gave equal response to both the strains.
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Table 1. Effect of Rhizobium strains on mean seed yield and its components in the soybean mutants

compared with the parent variety Cobb

Character Rhizo- P1 P4 P5 P6 Pi1 P12 Pi2/2 P14 Pl6 P17 P18 Vari- Var-
bium ety etal
strain Cobb mean

Plant 1028 462 418 440 454 515 426 567 494 572 442 534 464 482

height (cm) HOB 541 462 462 459 407 406 467 467 536 443 490 409 462
Mean 501 440 451 456 461 416 517 480 554 442 512 436 472
CD5% V=4.6; C=13.1; VxC=7.9
Branches 1028 85 70 108 9.0 104 9.8 7.6 78 77 97 77 7.5 8.6
perplant HOB 64 80 8.0 7.6 6.2 8.5 86 73 8.0 7.8 6.8 5.8 74
Mean 74 75 94 83 83 9.1 8.1 75 7.9 82 7.2 6.7 8.0
CD5% V=0.05; C=0.8; VxC=1.9
Pods 1028 1055 88.0 141.0 113.0 1640 1245 1585 111.0 114.0 1365 143.0 1205 126.6
perplant HOB 149.5 1315 88.0 1645 103.0 1220 1475 1230 1240 1280 1465 1200 1290
Mean 1275 109.7 1145 138.7 1335 1232 153.0 117.0 119.0 1322 1447 1202 1278
CD5% V=5.9; C=2.6; VxC=12.6
Seeds 1028 19 21 21 2.1 2.1 20 20 2.1 2.3 23 2.0 21 2.1
per pod HOB 20 21 2.1 21 1.9 2.1 2.0 2.0 22 2.4 2.2 2.0 2.1
Mean 19 21 2.1 2.1 20 20 20 20 22 23 2.1 20 2.1
CD 5% V=NS; C=NS V x C=NS
100-seed 1028 172 177 175 170 173 74 157 164 165 178 165 124 166
weight (g HOB 172 156 176 167 164 159 162 164 151 157 160 118 159
Mean 172 166 175 168 168 166 160 164 158 167 162 121 162
CD5% V=1.8;C=0.7; VxC=2.5
Days to 1028 586 573 581 593 579 603 605 597 587 593 585 624 592
flowering HOB 590 577 587 573 616 577 591 574 567 585 60.0 631 589
Mean 588 575 584 583 597 590 598 585 577 589 592 627 59.0
CD5% V=4.0; C=02; VxC=1.8
Days to 1028 960 942 977 993 978 1002 1006 99.0 991 995 1024 104.1 992
maturity HOB 1028 981 1004 986 970 1006 991 997 990 101.2 1024 1053 1003
Mean 994 961 990 989 974 99.8 993 990 1003 1024 104.7 99.7
CD5% V=2.9;C=1.8; VxC=4.1
Reproduc- 1028 374 369 396 400 399 408 401 393 404 402 439 417 400
tiveperiod HOB 438 404 417 413 354 425 400 423 423 427 424 422 414
(days) Mean 406 386 406 406 377 416 400 408 414 414 436 420 407
CD5% V=1.9; C=3.6; VxC=5.4
Yield per 1028 272 277 224 282 221 227 202 193 166 251 298 171 232
plant¢®y HOB 196 321 163 319 297 176 201 211 185 240 217 162 224
167 228

Mean 234 299 194 300 259 201 201 202 175 245 257

Note. V stands for varieties, C for culture, and V x C for their interaction.
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