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ABSTRACT 
 

Present study was carried out at Cotton Research Institute, AARI, Faisalabad, 
Pakistan during 2012 to find out genetic components viz., heritability, genetic 
advance and correlation among various yield traits of twenty cotton genotypes 
grown in RCBD.  It was concluded that the boll size of FH-207 (1) and FH-207 
(22) was large, tapering shape, good opening and leaf was of medium size as 
compared to all other varieties. It was concluded that higher values of 
heritability and genetic advance were recorded for first bud days (99.40%, 
173.67%), sympodial branches (87.98%, 108.42%), monopodial branches 
(35.24%. 51.42%), number of bolls per plant (99.76%, 348.18%), plant height 
(99.91%, 256.09%), boll weight (94.65, 37.25%), GOT percent (88.06%, 69.76%) 
and fibre strength (98.53%, 61.61%) respectively. Significant correlations were 
found for boll weight, number of bolls, staple length, fibre strength and fibre 
fineness. Higher heritability, genetic advance and significant genotypic and 
phenotypic correlations suggested that selection may be useful for 
enhancement of cotton yield and quality. 
 
KEYWORDS: Gossypium hirsutum; cotton; heritability; genetic advance; 
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INTRODUCTION 
 

Cotton (Gossypium hirsutum L.) is the most important industrial, fiber and 
cash crop. It is grown over 12 percent of the total cultivated area of Pakistan. 
It contributes in the form of raw cotton and by-products to about 60 percent in 
the economy of Pakistan. In addition to its uses in textile industry, it is a good 
source of edible oil and animal feed which is obtained from cotton seed cake. It 
has been reported that of 60-70 percent edible oil is obtained from cotton (13). 
In Pakistan it was grown over an area of 2.8 million hectares with production 
of 12.76 million bales. The production of seed cotton of Pakistan is low as 
compared to other cotton growing countries. The seed cotton yield as a 
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complex trait, is the product of relationship among its components fixed with 
unstable environmental conditions. The correlation among various yield traits 
may be helpful to improve seed cotton yield. The correlation analysis reflects 
the retort of a specific trait with its analogous trait and it also provides an 
excellent index to predict the corresponding change which occurs in one trait 
with the change in other traits. Strength and adaptability of cotton genotypes 
found varied values for different morphological, agronomic and yielding traits. 
Genetic variability with positive correlation among seed cotton yield and 
contributing yielding traits in upland cotton was reported by various workers 
(1, 8, 9, 10, 13, 15, 16, 17, 19). The present study was conducted to evaluate 
cotton genotypes for cotton staple length, fiber strength, fiber fineness and 
their related traits. 
 

MATERIALS AND METHODS 
 

Present study was carried out at Cotton Research Institute, AARI, Faisalabad, 
Pakistan during 2012. The germplasm comprised 20 genotypes viz.  
 

1. FH-207 (1) 11. FH-207 (22) 
2. FH-207 (28) (YP) 12. Bt-63 (88) 
3. Bt-79 13. Sbne-259m 
4. Fh4243 Pl-4 14. Fh4243Spp32 (okra), 
5. Fh941Spp33 15. FH-941spp-46 
6. FH-2015B P-10 16. FH-2015B P-11, 
7. Bt-China-5 (70) 17. Sbne-18, 
8. Sbne-4 18. Sbne-277 
9. Fh4243SPP11 19. Fh941Spp16 
10. FH-942 spp65 20. FH-941 spp30 

 
All genotypes were sown in three replications with RCBD maintaining plant to 
plant distance 30cm and row to row distance 75cm. All agronomic practices 
were kept uniform in all the replications and data of 10  randomly selected  
plants from each replication of each genotype was recorded for following 
parameters:- 
 

1. Boll size 9. Number of bolls per plant 
2. Boll shape 10. Plant height (cm) 
3. Boll opening 11. Boll weight (g) 
4. Leaf size 12. GOT percent 
5. Days taken to first bud 13. Staple length(mm) 
6. Nodes to first flower 14. Fiber fineness (µug/inch) 
7. No. of sympodial branches per plant 15. Fiber strength(tppsi) 
8. No. of monopodial branches per plant   
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The data was subjected to analysis of variance (18). The genotypic correlations 
were calculated by following Kwon and Torrie technique (16). The genetic 
advance was calculated by using Falconer formula (11). 

 
RESULTS AND DISCUSSION 

 

The boll size of FH-207(1), FH-207(22) and Sbne-259m was large, tapering 
shape, good opening and leaf was of broad size as compared to all other 
varieties (Table 1). Large size of boll suggested that the yield of cotton seed 
and fiber will be increased and the genotypes for greater boll size may be 
used to improve cotton yield and quality.  
 

Table 1. Morphological characters of cotton genotypes. 
 

Varieties  Boll size Boll shape Boll 
opening 

Leaf size 

FH-207 (1) Large Tapering Good Medium 
FH-207 (22) Large Tapering Good Medium 
FH-207 (28) (YP) Large Round to oval Good Small 
Bt-63 (88) Medium Tapering Good Medium 
Bt-79 Medium Oval Good Medium 
Sbne-259m Large Round to oval Good Medium 
FH4243 Pl-4 Medium Round Good Medium 
FH4243Spp32(okra) Medium Round Good Medium 
FH941Spp33 Small to medium Round Good Broad 
FH-941spp-46 Medium Round to oval Good Broad 
FH-2015B P-10 Medium Oval Good Medium 
FH-2015B P-11 Medium Oval Good Small 
Bt-China-5 (70) Medium Tapering Good Small to medium 
SBNE-18 Large Tapering Good Broad 
SBNE-4 Medium Tapering Good Broad 
SBNE-277m Medium Round to oval Medium Narrow 
FH4243SPP11 Medium Round Medium Small to medium 
FH941Spp16 Medium Round to oval Medium Broad 
FH-942 spp65 Medium Round to oval Good Small to medium 
FH-941 spp30 Medium Round to oval Good Small to medium 

 
It is clear from data (Table 2) that significant differences were found for all 
the traits. Higher genotypic and phenotypic variance and coefficient of 
variance were recorded for first bud days, plant height, number of bolls, boll 
weight, fiber strength and number of sympodial branches. Higher boll weight 
indicated that the cotton fiber and cotton seed yield will be higher. The higher 
fiber strength indicated that quality of cotton fiber will be increased and hence 
be helpful to improve cotton yield and quality (1,7,10,12,14,17,19). Higher 
values of heritability and genetic advance were recorded for first bud days 
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(99.40%, 173.67%), sympodial branches (87.98%, 108.42%), number of first 
day to flowering (92.45%, 103.64%), number of bolls (99.76%, 348.18%), 
plant height (99.91%, 256.09%), GOT percent (88.06%, 69.76%) and fiber 
strength (98.53%, 61.61%), respectively. Higher heritability and genetic 
advance indicated that selection of high yielding cotton genotypes may be 
helpful to improve cotton seed yield and quality.  
 
Table 2.  Various genetic components of cotton. 
 

Traits Mean sum 
of square 

Grand 
mean 

Genotypic 
variance 

Genotypic 
coefficient of 

variance 

Phenotypic 
variance 

Days taken to 1st  bud 159.03 30.78 52.90 131.09 53.22 

Nodes to 1st flower  12.54 6.65 4.07 78.23 4.40 

No. of sympodial branches 53.05 25.25 16.91 81.84 19.22 
No. of monopodial 
branches 

0.89 1.22 0.18 38.82 0.52 

Number of bolls per plant 792.95 38.23 264.10 262.82 264.75 
Plant height (cm) 1899.33 169.37 632.92 193.31 633.50 
Boll weight (g) 1.02 4.23 0.33 28.12 0.35 
GOT (%) 32.14 36.97 10.25 52.65 11.64 
Staple length (mm) 3.64 28.75 0.60 14.48 2.44 
Fibre fineness (µg/inch) 0.41 4.32 0.12 16.93 0.16 
Fibre strength (tppsi) 62.09 95.22 20.59 46.50 20.90 
Traits Phenotypic 

coefficient 
of variance 

(%) 

Environ-
mental 

variance 

Environ-
mental 

coefficient of 
variance (%) 

Heritability  
h2bs (%) 

Genetic 
advance 
(GA) (%) 

Days taken to 1st bud 131.49 0.32 10.18 99.40 173.67 

Nodes to 1st flower  81.37 0.33 22.36 92.45 103.64 
No. of sympodial branches 87.25 2.31 30.26 87.98 108.42 
No. of monopodial 
branches 

65.39 0.34 52.62 35.24 51.42 

Number of bolls per plant 263.15 0.65 13.02 99.76 348.18 
Plant height (cm) 193.40 0.58 5.86 99.91 256.09 
Boll weight (g) 28.90 0.02 6.69 94.65 37.25 
GOT (%) 56.11 1.39 19.39 88.06 69.76 
Staple length (mm) 29.13 1.84 25.28 24.69 19.18 
Fibre fineness (µg/inch) 19.42 0.04 9.50 76.05 22.43 
Fibre strength (tppsi) 46.85 0.31 5.69 98.53 61.61 

 

The data (Table 3) show that genotype FH-941Spp33 and FH-4243Spp32 
(Okra) showed higher value of days taken to first bud. The genotypes FH-
207(1) and FH-207(22) took less for days for first bud initiation. The 
genotypes Bt-79, SBNE-259m, FH-2015BP-10 and SBNE-277m showed first 
flower on 5th node. The genotype FH-941spp65 showed the higher number 
of sympodial branches per plant. The genotypes FH-207 (1), FH-
207(28)(YP), Bt-63(88), Bt-China-5(70), SBNE-4, SBNE018, SBNE-277m 
and FH 4243spp11 produced higher number of monopodial branches per 
plant (2). The genotype FH 4243spp11 produced the highest number of 
bolls per plant (84 bolls per plant). These characters showed that 



Genetic variability and correlation analysis of cotton yield traits 

J. Agric. Res., 2015, 53(4) 

485

genotypes having higher number of bolls per plant can be used for 
improving seed cotton yield. The genotype SBNE-18 produced the highest 
plant height (206 cm) followed by sbne-4 (204cm). The genotypes Bt-
China-5 (70) showed the higher boll weight (5.92g). The higher boll weight 
indicated higher cotton seed yield. The genotypes Bt-63 (88) and SBNE-
277m showed the highest GOT percentage. The maximum staple length 
(mm) was noted in Bt-China-5(70). The maximum fibre fineness (5.2 
µg/inch) was recorded in Bt.China-5 (70). The maximum fibre strength 
(102.6tppsi) was found in FH-207(1). Greater plant height and sympodial 
branches suggested that the number of bolls per plant may be increased that 
will be helpful to improve cotton yield and quality. Better performing 
genotypes can be selected for improving the cotton seed yield and quality. 
The genotypes with higher plant height, boll weight, fibre strength, boll size 
and number of bolls per plant may be selected for the improvement of cotton 
yield and quality (1, 3, 5, 6, 8, 10, 12, 17, 19, 20). It was suggested (Table 4) 
that higher and significant correlation was found for nodes to first flower with 
number of monopodial branches, number of bolls per plant and fibre strength 
while negatively correlated with days taken to 1st bud. 
 
A significant and positive correlation of number of monopodial branches was 
found with number of sympodial branches, number of bolls, plant height, 
node to first flower, GOT percent and boll weight while negatively correlated 
with first bud days and staple length. Higher GOT percentage indicated that 
genotypes may be selected for the improvement of export and import of 
cotton fiber and cotton seed (1, 2, 3, 4, 5, 6, 8, 10, 19, 20). No. of sympodial 
branches were significantly correlated with number of monopodial branches, 
number of bolls, plant height, staple length and boll weight while negatively 
correlated with GOT percentage, first bud days and fiber fineness. 
 
Number of bolls per plant was significantly correlated with first bud days, 
sympodial branches, node to first flower, monopodial branches and GOT 
percentage while negatively correlated with boll weight, staple length and 
fibre strength. Higher correlations indicated that yield may be improved by 
improving number of bolls per plant, plant height, number of sympodial 
branches per plant and fiber fineness. Fiber strength and fiber fineness are 
important quality traits by improving these traits cotton yield and demand may 
be increased (1, 3, 5, 6, 8, 10, 12, 17, 19). Plant height was significantly 
correlated with sympodial branches, monopodial branches, number of bolls, 
fiber fineness and boll weight and negatively correlated with fiber strength. 
Boll weight was significantly correlated with sympodial branches, monopodial 
branches, plant height, fiber strength, staple length, fiber fineness and boll 
weight  and  negatively  correlated  with  number  of  bolls, first  bud days and  
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GOT percentage. GOT percentage was positively and significantly correlated 
with monopodial branches, fiber fineness and number of bolls and negatively 
correlated with sympodial branches, fiber strength and staple length. The 
positive correlation of quality traits with agronomic traits indicated that by 
improving agronomic traits, quality and yield may be increased (1, 3, 5, 6, 8, 
10, 12, 17, 19). Staple length was positively and significantly correlated with 
sympodial branches, first bud days, plant height and boll weight while 
negatively correlated with monopodial branches, number of bolls and GOT. 
Fiber fineness was positively and significantly correlated with plant height, 
GOT, fibre strength and boll weight while negatively correlated with 
sympodial branches. Fibre strength was positively and significantly correlated 
with number of nodes to first day flower, fibre fineness and boll weight while 
negatively correlated with plant height, number of bolls, first bud days and 
GOT. The early maturing cotton genotypes may also be developed by 
improving the flowering pattern and selecting genotypes on the basis of their 
morphological traits. Boll weight, number of bolls and monopodial branches 
greatly influenced the yield and quality of cotton seed and cotton yield per 
plant (1, 2, 3, 5, 6, 7, 8, 19, 21). 
 

CONCLUSIONS 
 

This study recorded higher values of heritability and genetic advance for first 
bud days, sympodial branches, monopodial branches, number of bolls, plant 
height, boil weight, GOT percentage and fiber strength. On the basis of high 
heritability, hybrid cotton genotypes may be produced and through selection 
on the basis of genetic advance, synthetic varieties may be developed. 
Genotypic correlation among traits may be helpful for breeders to select high 
yield and good quality traits of cotton genotypes. 
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