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ABSTRACT 

An experiment was conducted to study the extent of heterosis for seed cotton 
,yield, yield components and fibre quality characters in upland cotton 

(Gossypium hir­
sutum L.). Twenty out of 21 hybrids expressed significant relative heterosis ranging 

from 6.92 to 203.9 per cent for seed cotton yield. Out of these, 13 hybrids each for 

bolls per plant and dry weight, six hybrids each for fibre fineness and uniformity 

ratio and five hybrids for average boll weight recorded significant relative heterosis. 
The hybrid 'G-67 ~ G. Cot-10' recorded the highest ~ er se 

sed heterobeltosis to the extent of 151.2 per cent. 
performance and also posses-
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INTRODUCTION 

Knowledge of magnitude of hetero­
sis and type of gene action involved for 
different characters is helpful in breed­
ing. Since in India production of hy­
brid cotton seed is feasible through 
hand emasculation because of the 
availability of cheap manual labour 
and simple technique for crossing 
(Patel, 1955), hybrids are being exten­
sively cultivated in Gujarat, Karnataka, 
Maharashtra, Andhra Pradesh, etc. 
Many reports on heterosis in interva­
rietal crosses of upland cotton are 
available in the literature (Al-Rawi and 
Kohel, 1970; El-Adl and Miller, 1971 ; 
Singh and Murty, 1971; Meredith and 
Bridge, 1972; Baker and Verhalen, 
1975). Such information on newly de-
veloped varieties of cotton is rather 

1. Agricultural Officer 
2. Research Scientist (Cotton) 

3. Associate Research Scientist (Ag. Bot.) 

scanty. The present report describes the 
extent and nature of heterosis for va­
rious characters including fibre qua­
lity characters in inter-varietal crosses 
of upland cotton. 

MATERIALS AND METHODS 

The experimental material com­
prised of seven cultivars of G. hirsutum 
(Gujarat-67, G.Cot-10, DHY-286, 
MCU-5, Pramukh, C.P. 5/5 and P.S.10) 
exhibiting wide spectrum of variation 
in different plant characters, obtained 
from different cotton breeding stations • 
of India. These cultivars were crossed 
in all possible combinations excluding 
reciprocals. Seven parents alongwith 
their 21 crosses were grown in a ran­
domised block design with four repli­
cations during rainy season of 1975 at 
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the Main Cotton Research Station, 
Surat. Each plot consisted of three rows 
9 m long accommodating ten plants 
with inter and intra-row spacing of 
120 cm and 90 cm respectively. Re­
commended agronomic practices were 
followed to raise the experimental crop. 
Observations were recorded on 14 agro­
nomic and fibre quality characters on 
five randomly selected plants from 
each plot. The data were subjected to 
analysis of variance as per standard 
statistical procedure (Panse and Su­
khatme, 1961). The degree of heterosis 
in F, over the mid parent and better 
parent (hetreobeltosis) was calculated 
by the method suggested by Turner 

TABLE 1 
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(1953) and Hays, Immer and Smith 
(1955). The statistical significance of 
heterosis was tested by 't' test as per 
method given by Mani (1972). 

RESULTS AND DISCUSSION 

The analysis of variance (Table 1) 
revealed significant varietal differences 
for most of the characters under study 
except plant height, boll weight, seed 
index and fibre maturity coefficient. 
The parent vs F, comparison was sig­
nificant for majority of characters under 
study indicating the presence of consi­
derable mean heterosis. This comparison 
for ginning percentage, seed index, 

Analysis of variance for design of the experiment. 

Source Mean Squares 

d.f. Plant Petiole Bolls] Boll Ginning 
height length plant weight ercen-

tage 

Block 3 102.7 5.3** 201.7* 24.7 
Treatment 27 202.3 4.7** 368.2** 2.2 * * 
Parents 6 234.0 17.1** 801.6*#* 1.1 43.6 
Hybrids 20 121.4 1.2 77.0 2.1** 31.3** 
Parent vs 
Hybrids 1 1630.0* 0.1** 3594.0** 9.5** 20.8 
Error 81 247.1 0.6 70.2 0.8 

Mean Squares 

Dry Seed Lint Mean 2.5% Fibre Fibre Fibre Seed 
cotton weight index index fibre span fine- unifor- matu-
yield length ness mily rity 

ratio coaff. 

900.8 19.3 4.5** 3.5 5.3 0.57 9.2* 0.447** 25.4 
12389.9** 5.0 3.1** 15.6** 23.1** 0.75** 12.0** 0.004 9087.7* 

7168.3** 5.5 1.5* 28.7 43.5** 0.70** 18.8** 0.008 7738.0** 
5482.3** 1 1055.4** 5.1 3.6** 12.1 15.9** 0.68** 10.8** 0.002 

0.015 98291.7** 1 0412.1** 0.5 2.4 7.2 45.8** 2.3** 23.1** 
343.8 0.6 1.8 2.8 0. 14 0.091 78.3 

*Significant at P=0.05 
**Significant at P=0.01 
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1ABLE 2 

eterosis over mid-parent for different characters in G. hirsutum. 

Crosses /Characters 
height 

G67 x G.Cot.10 11.2 
G67 x DHY 286 12.5 
G67 x MCU 5 7.0 
G67 x Pramukh 13.1 
G67 x CP 5/5 5.2 
G67 x PS 10 7.3 
G.Cot.10 x DHY 286 5.6 
G.Cot.10 x MCU 5 10.7 
G.Cot.10 x Pramukh 5.9 
G.Cot.10 x CP 5/5 -0.3 
G.Cot.10 x PS 10 15.0 
DHY 286 x MCU 5 7.5 

DHY 286 x Pramukh 12.2 

DHY 286 x CP 5/5 12.2 

DHY 286 x PS 10 21.3 

MCU 5 x Pramukh 15.1 

MCU 5 x CP 5/5 -4.5 

MCU 5 x PS 10 19.4 

Pramukh x CP 5/5 5.8 

Pramukh x PS I 0 9.7 

CP 5/5 x PS 10 10.7 

Dry 2.5% 

weight/ span 
length 

44.6** 3.5 

25.3** -1.4 
38.2** l.l 

51.0** 3.5 

-9.3* 0.7 

10.6** -8.7* 

44.3** -8.1* 

12.1** -13.0** 

34.6** 1.9 

-13.8** -4.3 

2.9 0.6 

14.1** -9.9* 

40.8** 0.6 

13.1** -1.1 
16.5 -2.9 
58.2** -14.9** 
8. 1* -5.0 

-8.4* 
35.3** 8.7* 
8.3 

4.6 

*Significant at P=0.05 

**Significant at P=0.01 

Petiole 
length 

5.0 
2.0 

-15.1** 
2.3 
1.1 
4.4 
6.7 

-6.4 
6.3 
9.0 
4.9 

-8.5 
2.4 

-10.0* 
-0.3 

1.1 
-6.9 

1.6 
-10.1 
-2.4 
-9.0 

Fibre ~ 
fineness 

-

0.3 
6.7 

13.9 
15.6* 
2.2 

16.8** 
36.0** 
31.8** 

12.2* 
1.0 
9.5 

-0.3 
7.4 
0.5 

27.4** 
4.6 

4.8 
4.4 

10.8 

Bolls/ 

91.9 
50.5 
69.7** 

117.8** 
36.5 

185.7** 
15.0 
10.2 
41.8* 

-13.2 
57.9** 
36.4* 
41.8** 
35.3* 
74.4** 
36.3* 
0.1 

21.1 
45.2** 
56.3* 
3.3 

Unifor-

ratio 

5.3 
2.7 
3.8 
I.I 

-0.5 
-1.3 
8.8** 

10.6** 
1.5 
6.1* 

-1.7 
7.0** 

-3.1 
1.0 

-3.8 
8.0** 
3.7 
1.3 
3.0 

-1.2 
0.7 -

81 

Boll 
weight ~ 

54.3** 
2.0 

63.5** 
0.6 

14.4 

6.4 
10.6 
-7.2 
27.9 
62.6** 
-1.3 
2.4 
2.4 

13.9 
40.5** 
-3.4 

9.8 
5.7 

46.4** 
30.2 

plant 

193.4** 
55.8** 

143.2** 
110.0** 
38.8** 

203.9* 
6.9** 

28.1** 
33.5** 
14.5** 

152.7** 
37.4** 
49.8** 

82.8+* 

35.4** 
55.6** 
119.5** 
24.1** 
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TABLE 3 
Heterosis over better parent for different characters in G. hirsutum. 

Petiole Bolls/ 

Crosses]Characters 

G67 x G.Cot.10 
G67 x DHY 286 
G67 x MCU 5 
G67 x Pramukh 
G67 x CP 5/5 
G67 x PS 10 
G.Cot.10 x DHY 286 
G.Cot.10 x MCU 5 
G.Cot.10 x Pramukh 
G.Cot.10 x CP 5/5 
G.Cot.10 x PS 10 
DHY 286x MCU 5 
DHY 286 x Pramukh 
DHY 286 x CP 5/5 
DHY 286 x PS 10 
MCU 5 x Pramukh 
MCU 5 x CP 5/5 
MCU 5 x PS 10 
Pramukh x CP 5/5 
Pramukhx PS IO 
CP 5/5 x PS 10 

Dry 
weight 
plant 

37.2** 
21.2 
28.9** 
33.1** 

-15.4** 
9.6* 

36.7** 
-0.8 
13.1** 

-15.1** 
-3.7 

20.7** 
8.8* 

11.6** 
49.1** 
-5.6 

-10.7* 
8.4* 

-3.7 
-3.5 

Plant 
height 

10.6 

1.6 
9.l 
2.4 

-2.0 
5.2 
8.4 
2.8 

4.6 

9.2 
9.7 
8.6 
9.3 

-8.9 
10.7 
5.4 

-3.0 
-1.8 

2.5% 
span 
length 

-7.5* 
-5.7 

1.0 
-9.0* 
-8.6* 

-19.1** 
-14.3** 

o.o 
-6.0 
-0.4 

-13.9** 
-7.9 

-10.4* 
25.3** 
13.8** 
19.)** 

1.5 
1.8 

Significant at P0.05 

**Significant at P=0.0] 

length 

-20.0** 
-6.4 

-28.1** 
-21.4** 

14.4** 
-14.0** 
-13.0 
-17.7** 

-1.2 
4.l 
-5.0 

-16.3** 
-11.3* 
-17.7** 
-11.4* 
-4.7 
-6.9 
-1.6 

-15.2* 
-5.2 

-12.0* 

Fibre ~ 

fineness 

8.4 
9.9 

20.0* 
17.8* 

-13.0 
29.5** 
42.6** 
50.7** 
11.6 
14.2* 
3.4 

19.0* 
4.7 

15.1* 
8.0 

31.7** 
22.2* 
11.7* 
17.8* 
25.0** 

5.7 

plant 

28.4 
-2. 1 
13. 
51.9* 

-10.9 
168.9** 

8.7 
9.7 

31.6 
-17.4 

9.2 
29.6 
25.1 
34.3* 
17.0 
26.0 

1.4 
-16.5 

28.9 
13.1 

-30.4 

Unifor­
mity 
ratio 

2.6 
1.0 
2.7 

-1.5 
---4.5 
-6.3* 

7.7** 
6.7* 
1.5 
4.5 

4.2 

-1.5 
-7.3** 

4.1 
-1.5 

0.5 
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weight 

52.O* 
2.2 

40.4* 

6.5 
-2.2 

3.9 
9.5 

-9.4 
17.1 
45.5* 

-2.3 
8.7 
4.2 

38.6* 
-10.7 
-2.6 

28.3 
7.8 

plant 

151.2** 
11.3 

100.0** 
70.8** 

-14.5* 
187.9** 
24.0 
26.9*# 
30.1* 

43.5 
57.6** 

78.2# 

-11.4* 
-19.7# 

37.8 
67.6# 

3 9.6*# 
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ya index, mean fibre length and fibre 
sanity coefficient was not significant. 
Though parents did not differ signifi­
antly for boll weight, the significant 
,aiance due to hybrids for average 
poll weight suggested that inspite of 
shenotypic similarity they possessed 
nctic differences for this trait. 

The estimates of percentage of he­
erosis over the mid-parent and better 
parent for different characters under 
study are presented in Table 2 and 
Table 3 respectively. 

Plant height : 

The magnitude of variability in 
parents was more than their hybrids. 
In general, the crosses with 'Pramukh' 
possessed higher plant height. However, 
the increase in plant height of hy­
brids over mid-parental value or better 
parent was not significant indicating 
thereby the predominance of additive 
gene action. These results are in par­
tial agreement with those of Young and 
Murray (1966) and Singh and Murty 
'1971) in intra-hirsutum crosses. 

Petiole length : 

Petiole length is an important in­
dication of the leaf placement and ca­
nopy of the plant. The varieties with 
longer petiole tend to possess somewhat 
open plant habit. The parent 'G-67' 
P®sed the longest petiole whereas 
G-Cot-10' had the shortest one. Out of 

21 crosses, only two crosses, viz. 'G-67 x 
Mcu-s ana 'DHY-286 x CP 5/5' show-

significant negative heterosis while 
gnificant heterobetosis was observed 

" 3 crosses which indicated the pre­
ence of partial dominance. However, 
he ciffect was towards reduced petiole length. 

Bolls/plant: 

This is onc of the most importan 
yield contributing characters in cotton. 
In majority of the crosses, heterosis ex­
pressed over mid-parent was signifi­
cant and in the positive direction which 
indicated the predominance of non­
additive type of gene effects in these 
crosses. Out of 14 crosses which signifi­
cantly departed from mid-parental va­
lue, three crosses viz. 'G-67 x Pramukh', 
'G-67 x P.S.10' and 'DHY-286x CP 
5/5' were significantly better than their 
respective better parent indicating there­
by overdominance in- these crosses. 
These results are in close agreement 
with the findings of Singh et al. ( 1964), 
and Singh and Murty (1971). This in­
dicated that heterosis breeding would be 
useful for obtaining more bolls/plant 
which may ultimately result in higher 
seed cotton yield. 

Average boll weight: 

This is an important direct com­
ponent of yield and heterosis for boll 
size contributed to favourable yield in­
creases in hybrids (Miller and Marani, 
1963; Miller and Lee, 1964). Only six 
crosses showed significant and positive 
heterosis for this character. Out of 
these, four crosses viz. 'G-67 x G.Cot-
10', 'G-67 x MCU-5', 'G.Cot-10 x P.S. 
10', and 'MCU-5x Pramukh' exhibi­
ted significant positive heterobeltosis 
indicating thereby the overdominance for 
this character in these crosses. Almost 
identical results have been reported by 
Miller and Lee (1964), Bhatol (1971) 
and Meredith and Bridge (1972) in G. 
hirsutum. 

Dry weight per plant: 

The dry weight of the plant is an 
indication of the efficiency of the plant 
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for total uptake of the nutrients for its 
growth. Among parental group, 'CP 
5/5' had the highest dry weight 1P 
plant while 'Pramukh' possessed the 
lowest. Majority of the roses (I5) 
showed significant and positive hetero­
sis over mid-parental value indicating mid-parental value indicating domi. 
the presence of dominant gene action* 

Fibre fineness (Micronaire value~; 

This is an important criterion in 
judging lint quality of long staple ~ 
tons. Six roe*"* ''S?'}"] SN«min'a." ~ 
crease in fibre weight (coarse) over 

nance in these crosses. Out of these 
six crosses, three crosses viz. 'G.Cot-l0 
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Out of these 15 crosses, 12 crosses exhi­
bited significant positive heterobeltosis DHY-286', 'G-Cot-10 x MCU-5' 
indicating the presence of overdomi- 'MCU-5 x Pramukh' possessed high-
nance. Patil (1973) in G. herbaceum also 
reported dominance and overdomi- better parent indicating overdominance, 
nance to be operative for this charac­
ter. Two crosses over mid-parental va­
lues and three over better parent exhi­
bited significant negative heterosis. In 
general, crosses with negative trend in 
heterosis involved either 'CP 5/5' or 
'P.S.10'. 

er fibre weight than their respective 

These results are in accordance with 
the findings of Patel (1974) and Baker 
and Verhalen (1975). The increase in 
micronaire value is indicative of coar­
seness and is not desirable beyond cer­
tain limit since the fibres above 3.9 MV 
are considered coarse. Heterobeltosis 
considering lower micronaire value as 
better parent indicated that 12 crosses 
were significantly superior over their 
respective better parent. Out of these, 
five crosses, viz. 'G-67 x MCU-5', 
'G-67 x Pramukh', 'DHY-286 x MCU-
5', 'MCU-5x CP 5/5' and 'Pramukh 
x GP 5/5' possessed fine fibre (MV<3.9). 

2.5 span length: 

This is a new concept of measure­
ment of fibre length parameter to be 
recorded by Digital Fibrograph and 
corresponds well with the American 
Classer's staple length. Majority of the 
crosses showed negative heterosis over 
mid-parent and better parent. Only 
one cross ('Pramukh x CP 5/5') resul­
ted in high order positive heterosis 
over mid parent. It is interesting to note 
that this cross claimed high significant 
positive heterosis for yield as well as a 
high per se performance for yield. This 
showed a possibility of getting high 
yielding hybrids with long span length. 
These results are in partial agreement 
with the results obtained by Marani 
(1968) and Chinnadurai and Sree 
Rangasamy ( 197 5) in G. hirsutum cros­
ses. However, Meredith and Bridge 
(1972) and Baker and Verhalen (1975) 
recorded considerable magnitude of po­
sitive heterosis for this character, 

Uniformity ratio: 

Fibre uniformity ratio indicates the 
magnitude of length irregularities m 
cotton sample.. In most of the cases 
under study, F,s had higher uniformity 
ratio than mid-parental values or either 
of the parents. Significant positive he! ~ 
rosis was observed for six crosses while 
two crosses showed significant positive 
heterobeltosis. Other crosses had interme­
diate values for this trait between better 
parent and mid-parent. This indicated 
that the character is determine~ by a 
ditive and non-additive genes with ~ " 
influence of additive genes. Bale 
Verhalen (1975) also observed signm! 
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ositive and negative deviations This indicated that heterosis in 
Ki~?g~*" vases in diaereoe componenms contributed towards 

tosses for this character. rosis for sccd cotton yield. 

these 
hete. 

seed cotton yield per plant: ~ 

Twenty out of 21 crosses exhibi­
red significant positive heterosis over 
mid-parental values. The heterosis ran­
d from 1.8 to 203.9 per cent with the 
highest relative heterosis observed 
*G-67 ~ P.s.10'. The heterobeltosis 
for yield ranged from -39.6 to 187.9 per 
cent. Fifteen crosses showed significant 
superiority over their respective better 
parental values with 'G-67 x P.S.10' pos­
sessing the highest heterobeltosis to the 
extent of 187 .9 per cent. These results 
indicated pre-dominance of non-addi­
tive gene action for seed cotton yield, 
which is in confirmity with the find­
ings of Singh and Murty (1971), Mere­
dith and Bridge (1972), Kumar, Pathak 
and Singh (1974) and Patel (1974). 

Though the cross 'G-67 x P.S. 
10' recorded the highest heterosis as 
well as heterobeltosis, its per se perfor­
mance was not very high. Under such 
circumstances, crosses with higher per 

performance alongwith considerable 
magnitude of superiority over better pa­
rent should be considered for commer­
cial exploitation of heterosis for yield. 
In this context cross 'G-67 x G.Cot-10' 
deserves merit since its per se perfor­
mance was the highest and it posses­
sed heretobcltosis to the extent of 151.2 
per cent. 

Out of 20 hybrids which showed 
relative heterosis for sccd cotton yield, 
3 crosses each for bolls per plant and 
2? w~ight per plant, six crosses each 
or fibre fineness and uniformity ratio 
And five crosses for average boll weight 
Fecorded significant relative heterosis. 
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