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HETEROSIS IN COTTON 6. HIRSUTUM L. UNDER TWO
PRESOWING TEMPERATURE CONDITIONS.

Manzoer Akmnd Ehan, Abdol Ebalig amd Nazir Ahmed*

Heterosis in crosses involving local and egotio cotton varie-
ties was studied in three characters, namely, number of bolls
per plant, yicld nf seed cotton and ginning cutturn  under two
presowing temperaturs regimes (5°C and room tempstature)
during normal crop season. The plants were grown to matyri
in the pots. In general, the hybrids showed greater heteros's
after treatment of seeds at low temperature than the control.
The extent of heterosis was significantly higher for number of
Bolls and yield of seed cotton while there was a little effect on
gi:ming outturn.  Differences among the hybrids vnder both the
conditions were quite apparent.

INTRODUCTION

Hybr! vigour has been commercially exploited in a variety of cropa
like maize, sorghum, onion and tomatoes, Bfforts are also under way to
explore this possibitity in crops like wheat and cotwon (Hutchinson er af.,
1938; Singh er al., 1964; Baluwh :ind Memen, 1966; Lee ef ai., 1967; Maran,
1968 and Moneium, 1972).  Literature is also uvailable un other crups, Qut
of all thess specivs the cotton plant is very sensilive to changes in the environ-
ments both at the macro and niicroJlevels. Therefors, for milization of
hybrid vigour in cotton, the study of the hybrid vigour under different enviro-
nnental regimes seems important. An investigation was mede in hybrid
vigour fdr diffsrent traits in cotton and resuits reported which couid be of
interest to cotton bresders.

MATERIALS AND METHODS

To wtimate the effect of presowing temperaturs, 5°C applied for 24
hours versus normal Py seeds, the following crosses wers madg

[ AC 13¢ x Sahif GL GL 4,

2. AC 134 x (539 x 1298 GL GL 4),
‘3. AC 134 x Delfos

4. AC 134 x (539 x 1398).
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HWIF x Russian Mutant.
149K ¢ (339 x {198 GL GL 4).
149F x (339 x 1298).

1498 x (Coker 43 x (517 C)

@ @

Five Fy sesds of suol ¢ross were sown in each pot sepaeately durning
197376 which weto later on shinned to two plants. Parents were also sown
in separaie pots. There ware three raplications in this trisl and care was
taken to have as normal 8 growth of the plaats as possible.  The data on the
characters guch as pumber of bolls per plant, yield of ssed cotton and
ginning cuttarn were collected and subjected 1o statistical analysis to ascer-
tain the affect of experimental treatments on various traits.

Table 1 :  Average number of bolls per plant in Fy generction under
temperature siressed end non-stressed conditions.

— L P ——y i — —

Name of Crogs Str:ssad_ condition HNon-stressed condition

Mid F; Percentage Mid F; Percentage
parent hybrid ipcrease or parent hybrid increase or

decraase of decrease of
Fy over mid F, over mid
parent parsat

AC124xSahil GLGL4 254 322  +2677 279 208  ~3831

ACTId x (539 x 1298 1.81 1.3t +27.62 235 194 —17.44
GL GL4)

ACI34 x Delios 280 209 —27.68 .67 220 ~— 20,98
ACI34 x (539%1298) 201 3.50 +74.12 id40 1,70 =198.i6
{MF » Russian Mutant 3.46 4,83 +39.99 366 6467 +8224

[49F- = (539 1298 2.13 238 +11.73 1.83 1.64 -- 10,38
GL GLA) :

T49F = (539 % [298) 208 500 +i40.38 .73 317 48333
OF (Cukp!' A3R1F17Cy 1 41 250 + 7730 1.68 243 +44. 64
Mesn percentage increase or decrease : 24623 ' 4+ F2.98
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- RBSULTS AND DISCUSSION
Number of Beils per Plant :

Table 1 showed thet in the case of strossed condition all the crosses
excopt-AC 134 » Delfos gave betier results when compared with mid-pareptal

value. The maximum hybrid vigour, i. ., 140,38 per cent was shown by
the 149F % {$39 x 1298) cross,

In the case of non-stressed cnndltmm the CLOSSES, 143F x Russian
Mutant, 149F % {539 » lﬂ&} and 140F x [Cuker 43 w 137 C) indicated

hybrid vigour over their mid-parents to the extent of 83,34, 8323 and
44,6477, respectivoly.

On an overalt basis it was observed that hoterotic expms[sion ﬁ'i:rifd
with tha sftuation Similar resnits wees reported by Singh er of. (1964),
Mirza {1969) and Moneium (1972) while working on cotton (G. hivsuium L. ).
Yiehi of Seed Catten:

Tahle 3 : Average yleid of seed cotton (gms) in Fy generation nndcr
temperature stressed and non-sirézsed conditlons.

Bame of Cross Stressed condition Non-stressed condition

Mid F; Percentage Mid émd
- parent hybrid increass or parent hy mm-msu or

decreaze of “rorakanof

Fy over ntid Ry over mid
panant. pamnt.
ACI4xSahilGL OL4 509 683 43418 607 440  —27.31
ACII x (5391298 153 566  +6033 527 480 - 891
GL GL4) :
ACI34 % Delfos 598 468  —3173 5468 347 - 369

ACIM x (530 1296) 408 775  +89.95 451 400 —1l&

I49F x Russian Mutant 8.6 925  +1335 809 BI3 + 112

149F. x (339 1298 343 430 +2344 439 500 41594
GL GLA)

[49F x (339 x 1398) 525 1130 +11523 328 7.71  +135.06

149F x(Coker 3% 1517C) .04 525  +72.69 338 420 42692

Mean percentage incresse or decreass @ 446,30 % 15.590
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The date given in Tabie 2 revealsg that under stressed condition all the
crosags except AC 134 x Delfcs gave highor yield of seed cotion as compared
to mid paients. The crosses, 149F x (539 x 1298), [$9F x {Coker 43 x
ISI7C), AC 134 x (839 x 1298) and AC 134 x (539 % 1258 GL GL 4,
shawsed maximurn heterosis for yiald of seed cotion.

As to poo-stressed cunditiou, Tour crosses, numely, 149F x Russian
Mutant, 149F % (539 x 1398 GL GL 4}, 149F x (539 x 398} and J49F
% {Coker 43 w {517C) proved better over their mid purents.

A cotmparison of hoth the temperatuie regitiss revealed hetercsis of
varying degrees under each situation. Under stressed condition the magnitude
of heterosis over mid parents varied from 13.35 per cent to 115.23 pat cent
aad for the normal condition, it ranged from 1.12 to 135.06 per ceant.  Gene-
rally, & fair degrec of hetorosis was observed for this character, though
heterotic expression was influeaced by the environments. Similar rasults were
reporied by Lee ef gl (1967), Djokie (1966), Baluch and Memog (1966,
Sinolinding and Chaudhry (1974), while working on cotton and wﬂeat, and
by Harringtoon (1346) on batley.

Giapisg Owtinrn :

A reference to Table 3 revealed that in stressed condition all the crosses J
except AC 134 x (539 x 1298 GL GL4) showed higher values for the
ginning outturn as compared to their mid parents. The cross 19F x {539
» 1298) was the best and showed 17.49 percsat heterosis. In the case of
- non-stressed condition, it was observed that six crosses out of eight showed
better performance than their mid parents.

Prom the forcgoing sccount, it is obvious that diffarent cross combina-
tions showed differential response {or boll aumber, vield of seed cotton mod
ginning cutturn uader sersssed condition.
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Table 31 Average ginning outtirs percewtoge for Fy generation urder tem-
perature strassed and non-stressed conditions.

Name of Cross Rirepsed condition Non-streseed condition

Mid F; Percentage - Mid  Fy Perceniage
parent hybrid incredase or  parent hybrid incrcase or

decrense of decrease of
Fy aver P, ovet
oiid parant miﬁil parent

ACI34x Sshit OL GL4 3227 321.52 + 0.77 34.% 3533 + 1.93
ACIMx{539% 1298 34,42 33.51 — 2.64 3136 3391 + 8.13
GL GL4) _

AC15M x Delfos .64 32.04 + 4.56 3271 31.81 - 2.73
ACI3x (539x1298) 31,51 32.26 + 2.38 31,37 3500 +1L.57
[49F % Russian Mutant 31.39 36.04 +14.81 32,10 31.79 — 0.96
(49F % ($39% 1298 3635 36.61 + D71 30.50 3125 4 2.45

GaL GLA4)

149F x {539 » 1293} 0.13  35.40 +17.49 28,94 31.89 ¢ 10.19
149F x (Coker 19.74 34,52 +16,07 30.20 35.00 +[5.89
43 % 1517C)

Moan percentage increase or decreuss ¢ 4 6.77 + 3.8
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