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ABSTRACT 
 

This study was carried out in Department of Plant Breeding and Genetics, 
University of Agriculture, Faisalabad, Pakistan during 2011. Fifteen newly 
developed F1 hybrids were evaluated by estimating the magnitude of heterosis, 
heterobeltiosis and standard heterosis for yield and quality traits of upland 
cotton. Five cotton genotypes (TH- 41-83, Stoneville-70, Cocker-307, DPL-26 
and Allepo-41) were used as female parents while three genotypes (CIM-707, 
LSS and FH-1000) were taken as male parents. These genotypes were crossed 
to get fifteen hybrids which were evaluated keeping Bt-121 as a check variety. 
The analysis of variance indicated significant genotypic differences among 
parents and their hybrids for all traits studied. The hybrid Stoneville-70 × LSS 
showed significant positive heterosis and heterobeltiosis for seed cotton yield 
(13.3% and 6.13%) and yield contributing components like number of bolls per 
plant (15.9% and 10.7%), boll weight (32% and 30%) and for fibre quality traits 
like fibre strength (13.1% and 12.9%). The hybrid DPL-26 × FH-1000 showed 
significant positive heterosis and heterobeltiosis for lint (7.8% and 7.5%) and 
adequate negative but non-significant heterosis, heterobeltiosis and standard 
heterosis for plant height (-7.4%, -9.4% and -10.7%) and fibre fineness (-14.6%, -
19.4% and -9.5%), respectively. The hybrid DPL-26 × CIM-707 showed 
significant positive mid-parent heterosis and better-parent heterosis for oil 
content (15.9 and 10.1) and protein content (30.2% and 29.2%). Only few hybrids 
showed significant positive heterosis for fibre quality parameters. Stoneville-70 
was found as the best female parent performer and LSS as the best male 
parent performer in the present genotypes. Hence, only, these two genotypes 
can be very helpful for improvement of different yield and quality traits. 
 

KEYWORDS: Gossypium hirsutum; Bt cotton; genotypes; crossbreeding; 
heterosis; heterobeltiosis; F1 hybrids; agronomic characters; 
Pakistan. 

 

INTRODUCTION 
 

Cotton (Gossypium hirsutum L.) is a major cash crop for farmers and textile 
industry. Farmers desire high yield while industry demands superior fibre 
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traits of cotton. In Pakistan per hectare yield is low as compared to main 
cotton producing countries. The yield in these countries as compared to 
Pakistan, is high due to adoption of new cotton production technologies along 
with the use of high yielding hybrids in low production regions. Cotton 
breeders obtained significant progress in producing high yielding varieties 
through various genetic manipulations and breeding approaches (3). 
 
Hybrid vigor present in hirsutum species had been commercially exploited for 
increasing seed cotton production. For continuous genetic improvement of 
cotton, use of heterosis in breeding is important tool. In China and India, it is 
a common practice and as a result, they improved cotton yield by utilizing 
phenomenon of hybrid vigor (13, 19). Heterosis and heterobeltiosis in cotton 
have also been observed by many other research workers (5, 11 19). In 
cotton 50% heterosis over the commercial varieties and 20% over the hybrids 
is considered desirable for development of hybrid (15). Heterosis has been 
observed in interspecific and intraspecific hybrids of Gossypium spp. The 
potential of heterosis observed in interpecific hybrid was 10 to 138% and in 
intraspecific hybrid it was 7 to 50% (12). Under favorable environments, 80 to 
187% heterosis was observed in both cases. Kaushik and Sastry (8) reported 
high expression of heterosis for seed cotton yield per plant, number of seeds 
per boll and number of bolls per plant; moderate expression of heterosis for 
plant height and seed index. Some other researchers (2, 16) observed that 
the inheritance of boll weight, plant height and number of bolls per plant were 
due to additive and non-additive gene effects. 
 
The collection of information on the magnitude of heterosis in F1 hybrids 
would help breeder to identify the potential hybrids giving high plant 
productivity. Hence, present study was conducted to evaluate the 
performance of hybrid vigor over mid and better-parents as well as 
commercial high yielding standard varieties. Information generated through 
this study may help breeders to know the potential of available germplasm of 
upland cotton for high seed cotton yield and fibre quality traits. 

 
MATERIALS AND METHODS 

 
This study was conducted in Department of Plant Breeding and Genetics, 
University of Agriculture, Faisalabad, Pakistan during 2011. The plant 
material to be used in the study was developed by crossing five genotypes 
(TH-41-83, Stoneville-70, Cocker-307, DPL-26 and Allepo-41) as female 
parents and three genotypes (CIM-707, LSS and FH-1000) as male parents. 
Bt-121, a commercial high yielding variety was used as a check variety. Five 
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female and three male parents of cotton were sown in glasshouse on 19th 
October 2010 in pots for producing F1 seed. Temperature was maintained at 
35 ºC. At the time of flowering, crosses were made to produce F1 seed. 
 
Fifteen F1 hybrids alongwith their parents were sown in field on 7

th
 June, 

2011 using RCBD, replicated twice. Row to row and plant to plant distance 
was 75 and 30 cm, respectively. Five guarded plants from each row were 
selected for each genotype in all replications and data were recorded for 
traits such as plant height (cm), number of bolls per plant, boll weight (g), 
seed cotton yield (g), lint (%), oil content (%), protein content (%), staple 
length (mm), fibre strength (g/tex) and fibre fineness (µg/inch). The data 
collected were subjected to analysis of variance (18) to determine significant 
differences among the genotypes under study. Heterosis, heterobeltiosis and 
standard heterosis were estimated as percent increase or decrease exhibited 
by each F1 hybrid over mid parent (MP), better parent (BP) and standard 
check variety (SC). 
 
The “t” test was used to determine whether heterosis, heterobeltiosis and 
standard heterosis of F1 hybrids were statistically significant or not. The ‘‘t” 
test value was calculated by the formula narrated by Wynne et al. (20). 

 
RESULTS AND DISCUSSION 

 

Analysis of variance showed significant differences among the parents and  
their hybrids for  plant height, boll weight, protein content and fibre length 
while highly significant differences were observed for number of bolls per 
plant, seed cotton yield, lint, oil content, fibre strength and fibre fineness 
(Table 1). Results of ANOVA indicated that the data on these traits were 
found to be adequate for heterosis studies. 
 

Mean performance 
 

The hybrid TH-41-83 × CIM-707 showed the highest mean values for number 
of bolls per plant (32.2) and seed cotton yield per plant (112.4g) while hybrid 
Cocker-307 × FH-1000 exhibited for plant height (115.8 cm) (Table 2a) and 
fibre length (25.8 mm) (Table 2b). Stoneville-70 × LSS revealed highest 
values for fibre strength (28.3 g/ tex) and boll weight (3.1g) while, Cocker-307 
× LSS was noted to be the highest scorer for lint (36.5%). On the other side, 
among parents and check variety, male parent CIM-707 exhibited the highest 
mean performance for number of bolls per plant (33.3), boll weight (2.9g) and 
seed cotton yield per plant (116.4 g) while, check variety Bt-121 performed 
better for plant height (115.3 cm), fibre length (27.2 mm), fibre strength (28.3 
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g/tex) and lint (37.2%) (Table 2b). Parent Allepo-41 expressed the highest 
values for fibre fineness (4.6 µg/ inch), oil content (15.8 %) and protein 
content (15.9 %) among parents and check variety. 

 
Table 1. Mean squares from the analysis of variance of different yield and quality traits of 

Gossypium hirsutum L. 

 
Variation due to Repeats Genotype Error F. ratio 

d.f 1 23 23 - 
Plant height 0.368 48.80 22.75 2.14* 
Number of bolls/plant 4.08 13.32 4.64 2.86** 
Boll weight 0.03 0.09 0.04 2.16* 
Seed cotton yield/ plant 2.52 292.32 6.35 45.97** 
Lint (%) 0.017 2.33 0.53 4.43** 
Oil content (%) 0.12 3.46 0.56 6.18** 
Protein content (%) 0.067 5.34 1.74 3.07* 
Fibre length 0.29 1.07 0.45 2.35* 
Fibre strength 0.23 2.8 1.0 2.75** 
Fibre fineness 0.018 0.29 0.06 4.37** 

*Indicates significant differences at P<0.05 probability level, ** indicates significant differences at P<0.01 
probability level. 

 
Table 2a. Mean performance of parents and their F1 hybrids for different quality traits of cotton. 

 
F1 Hybrids Plant height 

(cm) 
Number of 
bolls/plant 

Boll weight 
(g) 

Seed cotton 
yield/plant   

TH-41-83 × CIM-707 110.1 32.2 2.5 112.4 
TH-41-83 × FH-1000 110.1 25.7 2.3 83.7 
TH-41-83 × LSS 105.1 24.4 2.8 73.9 
Stoneville-70 × CIM-707 105.9 28.2 2.5 96.8 
Stoneville-70 × FH-1000 100.3 24.9 2.9 72.9 
Stoneville-70 × LSS 107.7 31 3.1 103.3 
Cocker-307 × CIM-707 105.7 27 2.6 84.5 
Cocker-307 × FH-1000 115.8 28.1 2.5 87.3 
Cocker-307 × LSS 105.8 28.1 2.7 91.3 
DPL-26 × CIM-707 110.1 26.9 2.4 86.3 
DPL-26 × FH-1000 103.1 28.2 2.7 93 
DPL-26 × LSS 106.9 28.8 2.7 93.5 
Allepo-41 × CIM-707 100.5 25.3 2.7 77.1 
Allepo-41 × FH-1000 111.1 26.2 2.6 84.2 
Allepo-41 × LSS 103 26 2.8 80.2 
TH-41-83 101.8 25.1 2.9 81.4 
Stoneville-70 110.7 28 2.3 97.1 
Cocker-307 106.5 26.9 2.5 90.6 
DPL-26 109 31.1 2.7 107.4 
Allepo-41 96.91 24.8 2.9 72.9 
CIM-707 113 33.3 2.9 116.4 
FH-1000 113.8 26.5 2.6 88.6 
LSS 111.2 25.5 2.3 85.2 
Bt-121 115.3 32.2 2.6 105.6 
LSD value at 0.05 9.86 4.45 0.42 5.22 
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Table 2b. Mean performance of parents and their F1 hybrids for different quality traits of cotton. 

 
F1 Hybrids Oil content 

(%) 
Protein 

content % 
Lint 
(%) 

Fibre 
length 

Fibre 
strength 

Fibre 
fineness 

TH-41-83 × CIM-707 13.5 13.2 34.8 24.1 25.6 4.4 
TH-41-83 × FH-1000 13.5 16 33.8 25.1 25.4 3.4 
TH-41-83 × LSS 14.3 15.6 33.1 24.2 27.4 3.7 
Stoneville-70 × CIM-707 14.2 12.3 33.9 24.5 26.7 4.6 
Stoneville-70 × FH-1000 13.2 14.3 35.2 23.7 24.6 3.8 
Stoneville-70 × LSS 14.8 14.2 34.2 24.3 28.3 3.6 
Cocker-307 × CIM-707 13.4 14.9 34.9 25 26.1 4.1 
Cocker-307 × FH-1000 13.8 14.2 33.8 25.8 26.7 4.1 
Cocker-307 × LSS 12.5 13.7 36.5 25.5 24.6 4.3 
DPL-26 × CIM-707 15.2 15.5 34.3 25.4 25.1 4.4 
DPL-26 × FH-1000 13.7 12.4 33.7 24.6 24.7 3.6 
DPL-26 × LSS 13.4 14.9 35.4 25.2 26.4 4.1 
Allepo-41 × CIM-707 16.2 16.6 34.2 24 25.2 4.7 
Allepo-41 × FH-1000 17 15.5 34.8 25.6 25.3 4 
Allepo-41 × LSS 13.7 13.3 33.7 25.3 25.3 3.8 
TH-41-83 17 15 32.8 24.7 25.3 4.2 
Stoneville-70 12 10.2 35.1 25.3 25 3.8 
Cocker-307 12.9 12 35.5 24.6 25.9 3.3 
DPL-26 12.6 12 34.6 24.6 26.9 4.4 
Allepo-41 15.8 15.9 33.1 24.5 25.5 4.6 
CIM-707 13.8 11.8 36.2 24.5 23.8 4.3 
FH-1000 13.6 12.9 34.4 24.5 24.2 3.9 
LSS 14.1 14.2 34.9 24.9 24.9 4.2 
Bt-121 14 15.4 37.2 27.2 28.3 3.9 
LSD value at 0.05 1.54 2.73 1.5 1.39 2.08 0.53 

 

Heterosis for yield contributing characters 
 
The results (Table 3a) revealed that extent of heterosis varied among 
different crosses. Stoneville-70 × LSS displayed the significant and positive 
mid parent values for number of bolls per plant (15.9%) and boll weight 
(32%), while 10.7 and 30% better parent values for both traits, respectively. 
Cross TH-41-83 × CIM-707 showed significant and positive heterosis (13.7 
%), heterobeltiosis (6.46%) and standard heterosis (6.5%) for seed cotton 
yield per plant. The hybrid Stoneville-70 × FH-1000 showed highest negative 
heterosis (-10.7%), heterobeltiosis (-11.9%) and standard heterosis (-13.1%) 
for plant height which are desirable in cotton as for plant height, negative 
heterosis is required. 
 
According to data (Table 3a) the range of increased positive heterosis is from 
1.8 to 15.9% for number of bolls per plant, 1.4 to 13.7% for seed cotton yield 
per plant and 0.4 to 32% for boll weight, respectively. In same manner, the 
degree of increased positive heterobeltiosis for number of bolls per plant is 
from 1.9 to 10.7%, for seed cotton yield per plant from 0.7 to 6.46% and for 
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boll weight from 0.4 to 30%, respectively. Among all crosses, only TH-41-83 
× CIM-707 exhibited increased positive standard heterosis for seed cotton 
yield per plant (6.5%) and Stoneville-70 × LSS for boll weight (15.6%) while, 
number of bolls per plant displayed no positive improvement in standard 
heterosis. In plant height magnitude of mid parent heterosis, better parent 
heterosis and standard heterosis ranged from -10.7 to 5.4%, -11.9 to 1.7% 
and -13.1 to 0.4%, respectively (Table 3a). 
 

Table 3a. Heterosis, heterobeltiosis and standard heterosis of fifteen F1 hybrids for different yield 
contributing traits of Gossypium hirsutum L. 

 

 F1 Hybrids 
Plant height (cm)  Number of bolls/plant 

M.P % B.P % S.C % M.P % B.P % S.C % 
TH-41-83 × CIM-707 2.5 -2.6 -4.5 10.3 -3.3 0 
TH-41-83 × FH-1000 2.1 -3.2 -4.5 -0.4 -3 -20.2 
TH-41-83 × LSS -1.3 -5.5 -8.8 -3.6 -4.3 -24.2 
Stoneville-70 × CIM-707 -5.3 -6.3 -8.2 -7.9 -15.3 -12.4 
Stoneville-70 × FH-1000 -10.7 -11.9 -13.1 -8.6 -11.1 -22.7 
Stoneville-70 × LSS -2.6 -3.1 -6.6 15.9* 10.7* -3.7 
Cocker-307 × CIM-707 -3.7 -6.5 -8.4 -10.3 -18.9 -16.2 
Cocker-307 × FH-1000 5.1 1.7 0.4 5.2 4.5 -12.7 
Cocker-307 × LSS -2.8 -4.8 -8.3 7.3 4.5 -12.7 
DPL-26 × CIM-707 -0.8 -2.6 -4.6 -16.5 -19.2 -16.5 
DPL-26 × FH-1000 -7.4 -9.4 -10.7 -2.1 -9.3 -12.4 
DPL-26 × LSS -2.9 -3.8 -7.3 1.8 -7.4 -10.6 
Allepo-41 × CIM-707 -4.2 -11 -12.8 -12.9 -24 -21.4 
Allepo-41 × FH-1000 5.4 -2.4 -3.7 2.1 -1.1 -18.6 
Allepo-41 × LSS -1 -7.4 -10.7 3.4 1.9 -19.3 

 
Boll weight Seed cotton yield/ plant 

F1 Hybrids M.P % B.P % S.C % M.P % B.P % S.C % 
TH-41-83 × CIM-707 -7.7 -13.4 -4.2 13.7** 6.46* 6.5* 
TH-41-83 × FH-1000 -16.6 -21 -12.6 -1.4 -5.4 -20.6 
TH-41-83 × LSS 7.7 -4.1 6.1 -11.2 -13.2 -29.9 
Stoneville-70 × CIM-707 4.7 0.4 -2.6 -9.2 -16.7 -8.2 
Stoneville-70 × FH-1000 20.4** 14.8 12.6 -21.4 -24.9 -30.9 
Stoneville-70 × LSS 32.0** 30.0** 15.6* 13.3** 6.13* -2.1 
Cocker-307 × CIM-707 -5.1 -11 -1.5 -18.3 -27.3 -19.9 
Cocker-307 × FH-1000 -8.9 -14.1 -4.9 -2.6 -3.7 -17.3 
Cocker-307 × LSS 5.8 -5.8 4.2 3.8 0.7 -13.5 
DPL-26 × CIM-707 -8.5 -12 -7.6 -22.8 -25.8 -18.2 
DPL-26 × FH-1000 1.1 -2.2 2.6 -5.1 -13.4 -11.9 
DPL-26 × LSS 6.2 -3.3 1.5 -2.9 -12.9 -11.4 
Allepo-41 × CIM-707 0.4 -6.5 4.9 -18.5 -33.7 -26.9 
Allepo-41 × FH-1000 -4.9 -10.9 0 4.2 -4.9 -20.2 
Allepo-41 × LSS 6.9 -5.4 6.1 1.4 -5.8 -23.9 

B.P% = Heterobelliosis% , M.P % = Heterosis %, SC% = Standard Heterosis, * indicates significant 
differences at P< 0.01 probability level, **Indicates significant differences at P<0.01 probability level. 
 

Heterosis for oil content and fibre characters 
 

Hybrid DPL-26 × CIM-707 showed the significant and highest positive mid 
parent score (15.9%, 30.2%) and better parent score (10.1%, 29.2%) for oil 
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content  and protein content, respectively while, Allepo-41 × FH-1000 had the 
highest significant standard heterosis (21.4%) for oil percentage (Table 3c). 
Among fibre characters, the highest significant and positive heterosis and 
heterobeltiosis displayed by the cross Cocker-307 × FH-1000 (5.3% and 5%) 
for fibre length, Stoneville-70 × LSS for fibre strength (13.1% and 12.9%), 
Stoneville-70 × CIM-707 for fibre fineness (29.2% and 20%) and DPL-26 × 
FH-1000 for lint (7.8% and 7.5%), respectively (Table 3b). 
 
Table 3b. Heterosis, heterobeltiosis and standard heterosis of fifteen F1 hybrids for different fibre 

quality traits of cotton. 

 

F1 Hybrids 
Fibre length  Fibre strength Fibre fineness 

M.P 
(%) 

B.P 
(%) 

S.C 
(%) 

M.P 
(%) 

B.P 
(%) 

S.C 
(%) 

M.P 
(%) 

B.P 
(%) 

S.C 
(%) 

TH-41-83 × CIM-707 -1.8 -2.2 -11.3 4.2 1.3 -9.7 18.5** 5.7 12.1 
TH-41-83 × FH-1000 1.9 1.6 -7.8 2.5 0.4 -10.4 -14.9 -17.5 -12.6 
TH-41-83 × LSS -2.6 -3.1 -11.1 9.3* 8.5* -3.2 -11.2 -11.9 -5 
Stoneville-70 × CIM-707 -1.5 -3 -9.8 9.4* 7.8* -5.7 29.2** 20.0** 16.6* 
Stoneville-70 × FH-1000 -4.7 -6.2 -12.8 -0.2 -1.8 -13.3 -2.2 -3.3 -3.8 
Stoneville-70 × LSS -3.3 -4 -10.7 13.1** 12.9* -0.3 -10.1 -14.4 -7.8 
Cocker-307 × CIM-707 1.8 1.5 -8.1 4.9 0.7 -7.9 9.1 -3.9 5 
Cocker-307 × FH-1000 5.3* 5* -4.8 6.4 2.9 -5.9 -0.6 -5.1 3.7 
Cocker-307 × LSS 2.9 2.4 -6.1 -3.1 -4.9 -13.1 0 -0.7 8.5 
DPL-26 × CIM-707 3.3 3.1 -6.7 -0.9 -6.5 -11.3 14.4* -0.5 11.8 
DPL-26 × FH-1000 0.2 0 -9.5 -3.5 -8.3 -12.9 -14.6 -19.4 -9.5 
DPL-26 × LSS 1.7 1 -7.4 1.8 -1.9 -6.9 -6.6 -8.5 2.7 
Allepo-41 × CIM-707 -2.1 -2.2 -11.7 1.9 -1.5 -11.2 19.6** 2.6 19.3** 
Allepo-41 × FH-1000 4.4 4.3 -5.8 1.5 -1.1 -10.9 -5.7 -12.5 1.8 
Allepo-41 × LSS 2.2 1.4 -7.1 0.4 -0.8 -10.6 -14.1 -17.3 -3.8 

 
Table 3c. Heterosis, heterobeltiosis and standard heterosis of fifteen F1 hybrids for different 

quality traits of Gossypium hirsutum L. 
 

F1 Hybrids Oil% Protein% Lint% 

M.P % B.P% S.C% MP% B.P% S.C% M.P% B.P% S.C% 

TH-41-83 × CIM-707 -12.3 -20.6 -3.6 -1.5 -12 -14.3 0.9 -3.8 -6.4 
TH-41-83 × FH-1000 -11.8 -20.6 -3.6 14.7 6.7 3.9 0.6 -1.7 -8.9 
TH-41-83 × LSS -8 -15.9 2.1 6.8 4 1.3 -2.2 -5.2 -12.2 
Stoneville-70 × CIM-707 10.1 2.9 1.4 11.8 4.2 -20.1 -4.9 -6.3 -10.1 
Stoneville-70 × FH-1000 3.1 -2.9 -5.7 23.8* 10.8 -7.1 1.2 0.1 -6.7 
Stoneville-70 × LSS 13.4* 4.9 5.7 16.4 0 -7.8 -2.3 -2.6 -9.3 
Cocker-307 × CIM-707 0.4 -2.9 -4.3 25.2* 24.2* -3.2 -2.7 -3.6 -7.4 
Cocker-307 × FH-1000 4.1 1.5 -1.4 14.1 10.1 -7.8 -3.3 -4.8 -10.3 
Cocker-307 × LSS -7.4 -11.3 -10.7 4.6 -3.5 -11 3.7* 6.8* -3.2 
DPL-26 × CIM-707 15.9** 10.1* 8.6 30.2** 29.2* 0.6 -3.1 -5.3 -9 
DPL-26 × FH-1000 4.6 0.7 -2.1 -0.4 -3.9 -19.5 7.8** 7.5* -1.3 
DPL-26 × LSS 0.4 -4.5 -4.3 13.7 4.9 -3.2 1.9 1.4 -6.1 
Allepo-41 × CIM-707 9.5* 2.5 15.7** 19.8* 4.4 7.8 -1.3 -5.5 -9.3 
Allepo-41 × FH-1000 15.6** 7.6 21.4** 7.6 -2.5 0.6 3.1 1.2 -7.7 
Allepo-41 × LSS -8.4 -13.3 -2.1 -11.6 -16.3 -13.6 -0.9 -3.4 -0.1 

M.P % = Heterosis %, B.P % = Heterobeltiosis %, S.C % = Standard Heterosis %, ** indicates significant differences at P< 
0.01 probability level, * indicates significant differences at P< 0.05 probability level 
 

Magnitude of increased heterosis, heterobeltiosis and standard heterosis 
were compassed from 0.4 to 15.9%, 0.7 to 10.1% and 1.4 to 21.4%, 
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respectively for oil content and from 4.6 to 30.2%, 4 to 29.2% and 0.6 to 
7.8%, respectively for protein content (Table 3c). 
 
The range of enhancement of heterosis for fibre length, fibre strength and lint 
were 0.2 to 5.3%, 0.4 to 13.1 and 0.6 to 7.8%, respectively. Similarly 
enhanced heterobeltiosis for these traits were ranged from 1 to 5%, 0.4 to 
12.9% and 0.1 to 7.5%, respectively while, negative standard heterosis was 
observed among all crosses of above discussed traits. In fiber fineness 
heterosis, heterobeltiosis and standard heterosis ranged from -14.9 to 29.2%, 
-19.4 to 20% and -12.6 to 19.3%, respectively. Negative heterosis is helpful 
for fibre fineness trait (Table 3b). 

 
The results of analysis of variance of data provided evidence on the 
existence of variation in all studied characters and will be adequate for 
heterosis studies. In cotton, negative heterosis is desirable for plant height. 
Most of the hybrids in this study showed negative increase in heterosis 
among which Stoneville-70 × FH-1000 showed the highest one. Similar 
results were also obtained by earlier scientists (4, 6, 12, 14). The hybrid 
Stoneville-70 x LSS showed positive and significant amount of heterosis 
among hybrids for number of bolls per plant, boll weight and seed cotton 
yield per plant, but no significant standard heterosis results were obtained for 
number of bolls per plant. These results are in close analogy with findings of 
Abro et al. (1), Basal et al. (5) and Soomro et al. (17). 

 
In present study, most of the hybrids showed significant response of 

heterosis for oil content and protein content. Among all hybrids, DPL-26 x 

CIM-707 exhibited the highest one for both traits. Findings of Khan et al. (9) 

and Khan (10) were also in accordance with the present results. 
 
Most of the hybrids were not pronounced for lint percentage and fibre quality 

traits like fibre length, fibre strength, but most hybrids showed significant 

results for fibre fineness. No hybrid showed significant standard heterosis for 

all above discussed characters except fibre fineness. The heterosis, 

heterobeltiosis and standard heterosis values were negative in most hybrids 

for fibre fineness which is desirable character for this trait but hybrid TH-41-

83 × FH-1000 showed the most non-significant negative mid parent heterosis 

and standard heterosis among all. These findings are confirmed by Guvercin 

and Sunulu (7), Khan et al. (9), Khan (10), and Wu et al. (19) who reported 

varying degree of heterosis, heterobeltiosis and standard heterosis for these 

traits. 
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CONCLUSION 
 

Based on the differences in results and magnitude of the heterosis in hybrids, 
it is concluded that increased heterosis, heterobeltiosis and the standard 
heterosis better improved the yield and quality of cotton. Hybrid Stoneville-70 
× LSS showed results for most of the yield contributing traits and fibre traits. 
DPL-26 × CIM-707 exhibited the highest performance for oil content and 
protein content. So Stoneville-70 was found as the best female parent 
performer and LSS as the best male parent performer in the present 
genotypes. Hence, only, these two genotypes can be very helpful in getting 
improvement of different yield and quality traits. The results also showed that 
only a few combinations exceeded the standard commercial variety for yield 
related traits and hence, more and more combinations may be developed 
and evaluated regularly so that achieving high seed cotton yield. 
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