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The productivity level of sesame (Sesamum indicum
L.) needs improvement by evolving high vyielding
genotypes, which depends on the availability of variability
for yield and its component traits in the population.
Artificial induction of variation by means of mutations
may be necessary and helpful to generate new variability.
The variability created in the mutated populations can
be utilized for effective selection only when its heritable
(genotypic) component is higher than its non heritable
{environment) component. It was also found that high
heritability value with high genetic advance is the best
criterion for predicting a better conclusion.

Two sesame varieties viz., SVPR 1 and Co1 and
two mutagens viz.,, gamma rays (physical) and EMS
(chemical) were used for the present study. Two hundred
well filled, dry seeds for each dose/treatment was
subjected to gamma irradiation (30, 40, 50, 60 and 70
kR) and EMS (0.8, 1.0, 1.2, 1.4 and 1.6%) treatments.
The treated seeds along with their respective controls
were sown immediaiely in the field to raise M1 generation
during July-Sep. 2001 at AC & RI, Madurai with two
replications in a Randomized Block Design. Fifteen My
plants were selfed and harvested individually for each
treatment and the seeds were sown as plant to progeny
rows adopting the spacing of 30 x 30 cm during

Jan-Mar 2002. The treated as well as control populations

were carefully screened for polygenic variability by
recording data on eight quantitative traits viz., plant
height, number of branches plant™!, number of capsules
plant!, capsule length, number of seeds per capsule™,
1000 seed weight, oil content and single plant yield.
Genotypic Co-efficient of variation (GCV), heritability in
broad sense [1] and Genetic Advance as % of mean
[2] were computed.

Assessment of variance has been the most
dependable statistical measure to find the mutagenic
effect on the polygenes. Estimation of genotypic
variability in irradiated population would reveal the
heritable portion of total variation created. GCV provides
a mean to study the genetic variability generated in

guantitative traits. In the present study, capsule length
recorded comparatively higher GCV followed by number
of seeds per capsule in both the varieties, 1000 seed
weight in Co 1 and single plant yield in SVPR 1 also
registered high GCV%. Similar results were reported
earlier [3]. The enhanced genetic variability that was
observed for seed yield and its component characters
in the Mz generation of the present study indicated the
scope for effective selection.

The genetic variability in terms GCV alone is not
sufficient for determination of amount of heritable
variability. In addition, estimation of heritability and
genetic advance as percentage of mean is also needed
to assess the heritable portion of total variation and
extent of genetic gain expected for effective selection.
As heritability in broad sense includes both additive
and epistatic gene effects, it will be reliable only if
accompanied by high genetic advance.

In SVPR 1, maximum heritability was recorded
by 40 krad (99.4%) for number of capsules per plant
in gamma rays treated progenies and by 1.0 per cent
(98.4%) for single plant yield in EMS treated progenies.
In Co 1, 60 krad (99.9%) of gamma rays and 1.4 per
cent (99.8%) of EMS registered maximum heritability
for number of branches per plant and capsule length
respectively.

Heritability estimates along with GA shall be more
helpful in predicting genetic gain under phenotypic
selection than h? alone [2]. GA as percentage of mean
was maximum at 30 krad for 1000 seed weight in
SVPR 1 (19.53%) and for capsule length in Co 1
(22.62%) in gamma irradiated progenies. in case of
EMS, 1.4 per cent (15.77%) in SVPR 1 and 1.6 pert
cent (11.59%) in Co 1 exhibited maximum GA for the
characters single plant yield and capsule length
respectively. High heritability alone does not signify an
increased genetic advance. In the present investigation,
number of seeds per capsule, 1000 seed weight, oil
content and single plant yield showed high heritability
but moderate to low genetic advance in most of the
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Table 1. Mean and components of variance for quantitative characters in M, generation of Sesame var. SVPR 1(S) and
CO1(C)
Treat- Variety Plant height Number of branches plant-! Number of capsules plant-1 Capsuie length
ment Mean GCV h2 GA Mean GCY h? GA Mean GCV h2 GA Mean GCV  h? GA
Controt S 100.72 1.63 571 254 692 4.00 653 6.65 89.77 168 163 140 267 5.0 546 7.50
C 11179 238 841 450 656 262 984 534 11710 393 977 801 259 136 257 154
30 kR S 7439 100 306 113 513 140 707 234 9309 143 403 1.87 239 546 7466 9.62
C 100.79 3.13 906 6.13 538 135 161 1.12 9221 150 307 1.7t 252 11.13 96.7 22.62
40kR S 7345 506 937 1009 474 211 914 423 8840 351 994 722 247 323 840 6.07
C 98.86 2.01 83.9 378 535 420 930 841 9705 249 418 331 252 322 875 635
50 kR S 9102 108 293 120 7.01 046 239 042 10938 186 212 176 268 1.04 132 075
C 11534 750 976 1526 590 3.22 927 644 11639 214 816 398 281 324 872 641
60 kR S 75.86 1.04 148 083 463 153 817 281 7726 194 593 3.07 264 542 785 985
C 84.85 3.11 992 6.39 535 293 999 691 9266 649 937 1294 243 221 916 1.72
70 kR S 70.51 169 925 335 431 265 948 534 7717 194 928 270 260 6.91 96.8 13.85
C 7778 127 312 147 521 061 112 038 7757 143 265 151 260 524 992 10.38
0.8% S 78.70 2.39 875 460 7.36 204 669 340 10503 051 169 044 254 420 89.7 827
C 92.23 487 77.0 879 6.19 287 76.3 5.17 1069 232 968 470 248 414 995 8727
1.0% S 8140 240 66.8 4.04 582 198 602 3.09 10655 354 829 664 264 578 744 10.23
1.2% S 86.66 1.67 842 315 640 278 921 516 11705 271 362 336 264 120 351 152
C 10626 358 91.0 7.04 7.06 183 623 297 11678 225 958 454 3.09 382 764 7.95
1.4% S 72.43 2.19 589 347 489 313 963 634 7807 091 480 129 244 150 584 246
C 7094 267 296 299 626 075 719 128 897 210 738 371 224 436 998 8.20
1.6% S 64.52 1.46 13.9 112 487 269 750 472 7561 084 516 124 233 430 691 730
C 75.54 1.81 527 279, 582 147 708 258 7693 276 688 472 238 595 86.8 11.59
No. of seeds capsule‘1 100 seed weight Oil content Single plant yield
Control 8§ 54.99 0.93 136 071 334 437 832 8.08 5008 196 650 325 591 17 82.6 0.51
C 5281 296 9733 600 328 232 988 488 5013 124 608 203 627 259 889 510
30 kR S 4455 233 539 352 343 383 964 1953 51.0 297 545 450 6.49 253 906 4.93
C 45.02 2.11 81.3 393 328 751 978 152 4829 047 194 043 598 309 689 535
40 kR S 49.49 3.93 916 774 339 350 864 472 5357 322 865 6.18 6.39 167 945 329
o} 46.91 256 407 337 329 537 959 395 5217 655 942 13.09 6.15 0.68 935 1.30
50 kR S 53.51 4.65 898 9.06 354 354 7538 6.50 55.1 120 744 212 675 181 669 3.11
C 53.93 2.37 311 272 358 2143 732 196 5406 163 325 192 6.39 214 893 458
60 kR S 50.81 4.21 984 860 326 066 596 092 5124 261 627 427 567 221 669 3.70
C 43.73 6.47 97.7 13.17 348 188 269 215 5067 105 106 071 585 163 398 205
70 kR S 4174 516 78.0 939 311 366 772 6.75 4864 185 763 333 4.03 181 399 223
C 39.44 343 988 7.02 295 148 122 096 4733 575 941 1149 434 374 814 6.91
0.8% S 47.82 3.24 848 6.15 3.59 289 937 5685 5127 149 633 244 770 114 554 169
c 48.72 414 894 801 359 224 871 1.18 5082 294 882 569 562 1.99 596 3.92
1.0% S 4508 293 788 537 359 088 311 407 5079 126 168 1.06 819 1.37 984 281
C 52.26 198 47.0 279 343 137 642 233 5319 252 467 331 622 163 393 209
1.2% S 55.34 279 960 292 364 023 133 027 5399 176 510 259 871 076 16.7 0.69
C 56.06 159 457 221 3.66 4.01 914 792 5496 261 699 449 645 372 926 7.29
1.4% S 42.8 49 871 944 328 176 13.0 122 4912 183 205 171 5.01 786 951 1577
C 43.22 4.78 989 979 358 250 566 391 5035 381 865 731 507 216 619 355
1.6% S 32.66 1.19 159 098 328 265 971 518 4848 197 929 392 450 1.7 92.3 3.56
C 34.16_2.68 614 433 271 598 625 811 4844 135 490 194 378 3.61_ 500 5.29
treated progenies. This was reported earlier [4]. This References
result suggested that these characters were under the 1. Lush J. L. 1940. Instrasire correlation and Regression of

control of non additive gene action and they will not
respond to early selection.

High heritability (96.7%) and high GA (22.62%)
with considerable amount of genetic variability was
observed at 30 krad of gamma rays in Co 1 for capsule
length. High heritability and GA for a character would
indicate the predominance of additive gene action on
the trait and as such, this trait is likely to respond
effectively to phenotypic selection [2]. Thus, high
heritability and genetic advance combined with increased
genetic variability realized in the present study for the
character capsule length revealed the scope of improving
yield through effective selection based on this character.
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