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ABSTRACT. A study was carried out to assess the nature and extent of
heterosis, heterobeltiosis and standard heterosis for six quantitative traits in

a 6 %6 diallel cross in cotton (Gossypium hirsutum L.). The hybrid SVPR 1 x

LRA 5166 was judged as the best among all the hybrids evaluated, since it
showed significant heterosis for important traits viz., number of bolls per plant
and seed cotton yield, number of seeds per boll and boll weight. The cross

MCU 7 x LRA 5166 exhibited highly significant negative heterosis for days
to first flower which indicates earliness of flowering.

INTRODUCTION

Cotton is an important fibre crop, subjected to heterosis as well as
recombination breeding. Heterosis was first recognised in cotton by Mell
(1894). Later many workers reported this phenomenon for various yield
attributing traits. Although India contains 40% of the total world cotton area,
the productivity is low when compared to other developed countries while the
demand for cotton is increasing due to rising population. The need therefore
exists to enhance cotton production and productivity in the coming decades.
The projected demand for 2020 AD is envisaged at 23-24 million bales.
Hence an investigation was made to ascertain important hybrid combinations
that could be directly recommended for cultivation. The present investigation
therefore aims to establish the extent of heterosis for important quantitative
traits in cotton through dialle} analysis.
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MATERIALS AND METHODS

Experimental material comprising of six genotypes of cotton and
their thirty hybrids from a set of 6x6 diallel crosses was grown in a
randomised block design with three replications at Faculty of Agriculture,
Annamalai University, Chidambaram in Tamilnadu during 1997. The
recommended cultural practices were followed. Observations were recorded
for six quantitative characters on five randomly selected plants from each
treatments of each replication and the mean values were used for the
estimation of relative heterosis (di) (deviation of hybrid from mid parent),
heterobeltiosis (dii) (deviation of hybrid from best parent) and standard
heterosis (diii) (deviation of hybrid from standard parent) using best check
LRA 5166. Significance for heterosis was tested by using t test given by
Wynne et al. (1979).

RESULTS AND DISCUSSION

Data on heterotic response for quantitative characters in 30 crosses
are presented in Table 1. The minimum and maximum heterosis for days to
first flower ranged from -6.43% (MCU 7 x LRA 5166) to 11.34% (MCU 7 x
ADT 1) for relative heterosis, from -8.78% (ADT 1 x LRA 5166) to 8.33%
(MCU 7 x ADT 1) for heterobeltiosis and from -8.78% (ADT 1 x LRA 5166)
to 4.34% (LRA 5166 x MCU 9) for standard heterosis. Only one hybrid
(MCU 7 x LRA 5166) exhibited negative heterosis for all three bases of
heterosis, which indicates earliness. Similar results also have been reported
by Sharma (1979). For plant height relative heterosis ranged from -11.07
(MCU 9 x LRA 5166) to 15.29% (ADT 1 x SVPR 1), heterobeltiosis ranged
from -14.56 (ADT 1 x LRA 5166) to 13.22% (ADT 1 x SVPR 1) and standard
heterosis from -14.69 (MCU 10 x MCU 9) to 7.21% (ADT 1 x SVPR I).
Positive and significant relative heterosis and heterobeltiosis was found in the
cross (ADT 1 x SVPR 1) for this character.

The relative heterosis for number of bolls per plant, ranged from
-27.66% (MCU 9 x LRA 5166) to 27.49% (LRA 5166 x SVPR 1),
heterobeltiosis ranged from -32.25% (MCU 9 x LRA 5166) to 18.12% (SVPR
1 x LRA 5166 and LRA 5166 x SVPR 1) and standard heterosis from
-32.25% (MCU 9 x LRA 5166) to 18.12% (SVPR 1 x LRA 5166 and LRA
5166 x SVPR 1). Relative heterosis for three hybrids, heterobeltiosis and
standard heterosis for two hybrids respectively were positive and significant.
The hybrids SVPR 1 x LRA 5166 and its reciprocal hybrid recorded
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Table 1. Heterosis for quantitative traits in cotton.

Days to first flower Plant height Number of bolls per plant

Crosses

d & d d & d& & & d
ADT1 x SVPRI 354 308 -597 1529”7 1322 721 053 146 -1431
ADT! xLRASI66  -4.18 -8.78 -8.78" -10.67" -14.56" -14.56 -18.80 -24.09 -24.09
ADTI x MCU? 034 -303 733 473 816 966 SI3 019 344
ADTI x MCU9 765 422 063 154 303 871" 395 313 942
ADTI x MCU10 564 186 -081 034 -1.16 976 1373 958 471
SVPRI x ADTI 483 437 480 534 704 -1197T" 662 562 815
SVPRI xLRASI66 241 208 -208 077 -190 190 2239 2749 18.12
SVPRI x MCU? 562 322 -136 141 049 211 -1065 -1592 -18.66
SVPRI x MCU9 757 459 100 346 316 231 -10.08 -11.20 -2246
SVPRI xMCUI0 422 093 -1L.72 453 LIS 422 -1.09 -382 -17.93
LRASI66 x ADT!  -162 -633 633 078 -316 361 -1337 .19.02 -1902
LRASI66 x SVPR]  -270 -697 -697 -10.66 -1245" -1245° 27.49" 18.12' 18.12
LRASI66 xMCU7 -393 606 -606 302 218 218 700 525 525
LRASI66 x MCU9 617 434 434 911" -1177 -1L17T" -13.73° -19.20" -19.20°
LRASI66 xMCUIO 408 271 271 -7.87° -13.13" -13.13" -1635' -24.46" -19.02"
MCU? x ADTI 11.34" 833 S35 108 -256 415 030 478 .7.88
MCU?7 x SVPR1 262 028 416 472 665 803 -1403 -1900° -21.74"
MCU7 xLRASI66 643 -850 -85I' -861° 935 935 -1381' -1522 -15.22
MCUT x MCU9 231 281 615 848 -1044" -1190" -14.76' -1891' -21.56"
MCU?xMCUI0O 159 065 -199 -088 581 735 930 -16.85° -19.57°
MCU9 x ADT! 126 -197 534 440 282 320 125 104 -11.88
MCU9 x SVPRI S0 384 05 367 338 201 <1102 975 -7
MCU9 x LRASI66 479 643 -643 -11.07" -13.67" -13.67" -27.66" -32.25" -32.25"
MCU9 x MCU7? 146 094 -293 629 830 930° 846 -1292 -15.76'
MCU9xMCUI0 042 000 -262 -0.52 -347 9.12° 183 207 -1440
.MCUI10 x ADTI 583 204 603 -499 641 -14.56 -1243 1563 -26.63"
MCUIOxSVPRI 883" 539 262 106 223 -741 -109 382 -17.9%
MCUIO xLRASI66 326 190 190 058 626 626 -1033 -19.02 -19.02°
MCUIOxMCU7  7.32" 632 353 022 477 633 -1093 -1835 -21.01"
MCUIOxMCU9 098 -1.39 -398 663 939 -14.69" 399 -7.68 -1938"

** . Significant at 1% level * . Significant at 5% level
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Tablel1-  Continued. .
Boll weight No. of seeds per boll Seed cotton yield
Crosses & & 4 4 & & & &
ADTI] x SVPR1 125 094 21.18" 009 384 1042 2517 17.64" 1620
ADTI x LRAS5166 8.18 086 19.03 0.82 569 829 -197 -840 -8.40
ADT! x MCU? -1060 -13.50 1106 812" 855 598 34.10" 3].68" 18.70°
ADTI x MCU9 $59 094 2128 122 590 805 1971 1396 9.5
ADTI! x MCU10 -142 79 10.50 0.67 857 498 2588 25.14" 1004
SVPRI x ADTI 2251 281 1668 -0.86 458 957 664 023 -1.00
SVPRI x LRAS166 1000 -1.10 2062° 1145 819 1491 3036 29.56" 29.56"
SVPR1 x MCU? -9.50 -1270 1209 -1.72 -582 9.4 190 -256 -375
SVPR] x MCU9 17.82° 1296 34.77" 14.11" 1005 1689 -539 666 -7.80
SVPRI] x MCU10 948 251 2231° 128 099 7.26 393 -1.78 298
LRAS5166 x ADT1 358 507 1396 0.68 -582 8.4 6.81 -1291 -1291
LRAS166 x SVPR]  -1.54 951 197 347 044 668 2566 24.89" 24.89"
LRA5166 x MCU? 053 -1058 1481 -353 -10.14 4.3 8.20 2.86 2.86
LRASI66 xMCU9 577 120 1078 7.13 641 641 -17.63" -19.22° -19.22°
LRASI66 x MCULO -0.09 -2007 197 -395 696 696 9.09 251 251
MCU7 x ADTI 826 474 3449" 146 100 1704 272.36™ 25.07° 1274
MCU? x SVPRI -1.85  -533 2156 -0.84 498 10.12 1.56 -2838 -4.07
MCU7 x LRAS166 -8.08 -1825 497" 494 -1145 261 167 -334 334
MCU7 x MCU9 670 -1.17 2690 848 042 1637 -6.39. 931 -12.82
MCU7 x MCUI0 -11.73  -20.08" 262  -11.95" -2037" -1.72 7.36 6.05 -441
MCU9 x ADTI 968 -1366 366 -595 -1257 039 1835 1267 83l
MCU9 x SVPRI 299 699 1097 4252 -762 -1.88 1L19 970 835
MCU9 = LRAS166 264 -180 7350 -1.56 222 222 15827 174 -1745°
MCU9 x MCU7 496 -11.97 13.03 4.35 -341 1236° 070 -3.79 -1.52
MCU9 = MCU10 1093 822 1846 6.36 in an 954 -1340 -16.78°
MCUI10 x ADT1 209 -859 975 -0.15 931 413 -200 -2.58 14.34
MCUI10 x SVPR] 9.96 299 2287 649 024 647 17.73" 1126 - 990
MCUI10 x LRASI66 15.34° 13.05 17.711 8.44 504 504 =392 972 9.2
MCU10-x MCU? 1197 1.39 30.18" 17.20 304 577 -1667° 1525 388
MCUI10 x MCU9 -145 385 525 -2.05 450 -577 ST 9m 32
*¢ . Significant at |% level ¢ . Significant at 5% level
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significant and positive heterosis for all the three bases of heterosis. Similar
results were reported by Siddiqui and Patil (1994).

In case of boll weight heterosis ranged from -11.73% to 17.28%
(relative heterosis), from -20.80% to 13.05% (heterobeltiosis) and 1.97% to
34.77% (standard heterosis). Relative heterosis for two hybrids and standard
heterosis for ten hybrids were positive and significant.

Heterosis for number of seeds per boll ranged from -11.95% (ADT
1xSVPR 1) to 14.11% (SVPR 1 x MCU 9) for relative heterosis, from
-20.37% (MCU 9 x LRA 5166) to 10.09% (SVPR 1 x MCU 9) for
heterobeltiosis and from -7.72% (MCU 7 x MCU 9) to 17.04% (MCU 7 x
ADT 1) for standard heterosis. Relative heterosis for two hybrids and
standard heterosis for five hybrids were positive and significant.

With seed cotton yield the relative heterosis ranged from 17.63%
(LRA 5166 x MCU 9) to 34.10% (ADT 1 x MCU 7), heterobeltiosis and
standard heterosis from -19.22% (LRA 5166 x MCU 9) t0 29.56% (SVPR 1
x LRA 5166). The crosses ADT 1 x SVPR 1 and SVPR 1 x LRA 5166 and
LRA 5166 x SVPR 1 exhibited significant and positive heterosis for all the
three bases of heterosis for seed cotton yield.

CONCLUSIONS

In the present investigation, it was concluded that the cross SVPR 1
x LRA 5166 exhibited significant standard heterosis for important yield
attributing traits. It is therefore apparent that the cross SVPR 1 x LRA 5166
would be promising for developing hybrid varieties in cotton.
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