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Abstract 

The present research was carried out at the experimental farm of Nuclear Institute of Agriculture, 

Tandojam during the year 2014, in order to work out the correlation and regression analysis in yield and 

fiber traits in promising genotypes of upland cotton. The research was carried out in randomized complete 

block design with three replications. The experimental materials composed of ten cotton varieties. Total 

nine traits were studied such as plant height (cm), sympodial branches plant-1, bolls plant-1, boll weight 

(g), seed cotton yield plant-1(g), ginning outtern percentage (GOT%), staple length (mm) and seed index 

(100-seed weight, g). Analysis of variances revealed that significant differences (P ≤0.05) existed among the 

varieties for all the studied traits, showing the availability of substantial genetic variability among the 

genotypes. Consequently, these promising cultivars can further be utilized in different breeding programs to 

improve yield and fiber quality traits in upland cotton. Correlation analysis showed that sympodial branches 

plant-1(r=0.421*), bolls plant-1 (r=0.732**), boll weight (r=0.476*) and staple length (r=0.812**) made 

significant and positive associations with seed cotton yield plant-1. Thus, selection for these traits will 

ultimately increase the chances to improve seed cotton yield plant-1. The coefficient of determination (r2) 

further suggested that greater portion of total variability in seed cotton yield plant-1 was attributable to 

sympodial branches plant-1, bolls plant-1, boll weight and staple length. Correlation and regression 

analysis suggested that sympodial branches plant-1, bolls plant-1, boll weight and staple length was the 

most important yield components traits which could be exploited as selection criteria for further 

improvement of cotton genotypes. 

Key words: Upland cotton; Correlation analysis; Seed cotton yield; Fiber traits  
Introduction 

Cotton, Gossypium hirsutum L., belongs to 

family Malvaceae and is grown almost all 

over the world from time immemorial. In 

addition to the lint, cotton seed is used for 

oil extraction which makes about 80 percent 
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of the national oil production. Cotton is 

mainly grown for fiber which is an 

economic component and plays a vital role 

for uplifting country’s economy [1]. A huge 

population of the country is engaged in the 

fields of agriculture, ginning factories, 

textile mills, and business [2]. Cotton also 

plays a pivotal role in enhancing Pakistan’s 

economy as being the major source of 

earning foreign exchange. Thus, it is 

considered as the back bone of the economy 

of Pakistan [3]. Yield is a complex trait 

which is influenced by genetic and climatic 

factors. Interaction among both these factors 

makes the selection procedure tough. For 

obtaining desirable cotton genotypes, 

information regarding interaction between 

yield and related components assist the 

breeders in the choice of desirable 

genotypes. The association analysis provides 

a good guide to envisage the corresponding 

change which occurs in one parameter at the 

expense of the proportionate change in the 

other [4]. Genetic variation and positive 

association of seed cotton yield with yield 

components was also observed in hirsutum 

cultivars [5]. Gui [6] found that the higher 

yield in cotton cultivars was mainly due to 

more number of bolls plant-1. For selection 

of yield and related parameters, 

understanding about correlation of yield and 

its relevant traits is a prerequisite. 

Materials and methods 

The field experiment was conducted at the 

experimental farm of Nuclear Institute of 

Agriculture, Tandojam, during kharif season 

2014, in order to find out the correlation and 

regression analysis between yield and yield 

contributing characters in commercially ten 

grown varieties  such as Silver-Gold,  HSP-

2, Silver-White, HSP-1, Kisanerly, CIM-598 

(St-1), HSP-3, MNH-886 (St-2), HBC-SB-

814 and HBC-SB-134. The experimental 

design was laid out in a randomized 

complete block design with three 

replications. The plot size was kept 20'x15'. 

Row to row space was kept at 75 cm and 

plant to plant distance was 30 cm. All the 

recommended agronomic practices and plant 

protection measures were applied to obtain 

healthy plants. A total of five plants of each 

cultivar from each replication selected at 

random were tagged in the field and 

laboratory. The traits examined  were plant 

height (cm), sympodial branches plant-1, 

bolls plant-1, boll weight (g), seed cotton 

yield plant-1 (g), staple length (mm), ginning 

outturn percentage (GOT%) and seed index 

(100-seed weight, g). The collected data was 

subjected to the analysis of variance after 

Gomez and Gomez [7]. Correlation 

coefficients (r), coefficients of determination 

(r2), regression coefficients (b) and their 

significance determined after Snedecor and 

Cochran [8].  

Results and discussion 

The present study was carried out to 

appreciate the genetic systems which control 

the relationship of yield and its components. 

Investigations were, therefore, made on 

correlation and regression analysis using ten 

commercial cotton varieties. Based on the 

results, the performance of each cotton variety 

was measured by using simple correlation 

coefficient, coefficient of determination and 

regression coefficient analysis for the 

important quantitative and qualitative traits. 

The analysis of variance (Table 1) showed 

that the genotypes differed significantly 

(P≤0.01) for all the studied characters, 

indicating the presence a vast genetic 

variability for these traits. Almost similar 

results have also been reported by several 

other workers, namely, Baloch [9] and 

Baloch [10]. These researchers also found 

the significant genetic variance for the 

number of traits, such as, plant height, 

sympodial branches plant-1, bolls plant-1, boll 

weight and micronaire, while studying yield 

and its components. 
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Table 1.  Mean squares from analysis of variance for yield and fiber traits in upland cotton 

(Gossypium hirsutum L.) 

Note:  ** = Significant at 0.01 level of probability 

 

The results (Table 2) depicted that plant 

height had positive and significant 

relationship with bolls plant-1 (r=0.433*) and 

this association indicates that increase in 

plant height will cause correspondingly 

increase in bolls plant-1, which is a valuable 

indicator in cotton breeding. Similar results 

were also obtained by Salahuddin [11] and 

Rao and Gopinath [12] in their respective 

studies. However, plant height was non-

significantly and negatively correlated with 

seed index (r=-0.038) and staple length (r=-

0.032), indicating that a great care should be 

taken while selecting taller plants of cotton 

since plant height tends to have negative 

impact on seed index and staple length.  

Nonetheless, the medium-tall plants with 

production capacity of setting maximum 

number of bolls which is the ultimate result 

for obtaining higher yields are more 

desirable. The coefficient of determination 

(r2) revealed that 11.56% of total variability 

in seed cotton yield plant-1 was due to its 

association with plant height. The regression 

coefficient (b) indicated that a unit increases 

in plant height will cause an increase of 1.02 

gms in seed cotton yield plant-1. 

Sympodial branches plant-1 is one of the 

major quantitative traits and is considered as 

fruiting branches which bears bolls in cotton 

plant, hence contributes directly towards 

seed cotton yield. For that reason, plant 

breeders and researchers are interested to 

maximize sympodial branches plant-1 which 

does serve as good criterion for selecting 

high yielding cotton varieties. In the present 

research work, it is evident that sympodial 

branches plant-1 were significantly and 

positively (r=0.415*) correlated with seed 

cotton yield plant-1 (Table 2). It shows that a 

unit increases in sympodial branches plant-1, 

resulted into a proportional increase in seed 

cotton yield plant-1. Sympodial branches 

plant-1 also showed positive but non-

significant associations with various traits 

such as bolls plant-1, boll weight, GOT% 

and seed index, indicating that increase in 

sympodial branches will also cause a 

negligible increase in these traits.  The 

results reported by Abbas [13] and Farooq 

[14] were in accordance with our findings. 

The coefficient of determination (r2) 

revealed 14.00% variation in the seed cotton 

yield plant-1, due to its relationship with 

sympodial branches plant-1. Regression 

coefficient (b) exhibited that a unit increases 

in sympodial branches plant-1, resulted into a 

proportional increase of 1.657 gms in seed 

cotton yield plant-1. 

Bolls plant-1 is the major yield contributing 

factor having strong correlation with seed 

cotton yield. Considering the improvement of 

this vital trait, it has generally been observed 

that an increase in boll number in cotton plant 

Source of  variation 
Replications 

D.F. = 2 

Genotypes 

D.F. = 9 

Error 

D.F. = 28 

Plant height 10.288 115.215** 9.940 

Sympodial branches plant-1 11.541 51.958** 12.372 

Bolls plant -1 43.481 55.450** 23.170 

Boll weight 0.004 0.967** 0.01 

Seed cotton yield plant-1 0.06 1095.14** 0.01 

GOT% 0.120 15.182** 0.167 

Staple length 0.035 0.267** 0.025 

Seed index (100-seed weight, g) 0.049 0.762** 0.175 
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will ultimately increase the seed cotton yield. 

The results (Table 2) indicates positive 

association of bolls plant-1 with seed cotton 

yield plant-1 (r=0.732**), yet showed 

negative and non-significant correlation with 

boll weight, GOT% and seed index. These 

associations indicated that increase in 

number of bolls plant-1 will cause markedly 

increase in seed cotton yield, while its 

increase will simultaneously cause a little 

negative impact on boll weight, GOT% and 

seed index. It seems that cotton production 

could be improved by the increase in 

number of bolls plant-1. These results are in 

accordance with the findings of Islam [15] 

and Vinodhana [16]. The coefficient of 

determination (r2) revealed 53.50% of the 

total variation in seed cotton yield plant-1 

attributable to the variation in bolls plant-1. 

The regression coefficient (b) indicated that 

for a unit increases in bolls plant-1, there 

would be a relative increase of 32.696 gms 

in seed cotton yield plant-1. 

Boll weight has direct effect on seed cotton 

yield since the boll weight increases, the 

yield may also increase. The correlation 

results (Table 2) indicated that boll weight 

made positive and significant association 

with seed cotton yield plant-1 (r=0.476*). 

This correlation indicates that an increase in 

boll weight will considerably increase seed 

cotton yield plant-1. Yet, non-significant and 

positive correlation of boll weight with 

GOT% and staple length was also observed, 

which signifies that a small increase may be 

obtained in these both traits, while 

genotypes are being selected for boll weight. 

The positive relationship between boll 

weight and seed cotton yield have been 

reported by [13] and Pujer [17]. The 

coefficient of determination (r2) determined 

that boll weight was responsible for 20.40% 

variation in seed cotton yield plant-1. The 

regression coefficient (b) suggested that a 

unit increases in boll weight, there would be 

a corresponding increase of 3.748 gms in 

seed cotton yield plant-1. 

GOT% is a complex polygenic trait which is 

mostly affected by the dynamic changes of 

environment. Principally, it depends on lint 

weight that has the direct effect on GOT%. 

Production plant-1 and per unit area can be 

improved by selecting the genotypes having 

high ginning outturn. The results (Table 2), 

showing that GOT% made significant and 

negative association (-0.430*) with staple 

length, while it was negatively and non-

significantly associated with seed cotton 

yield plant-1. These results indicated that 

increasing GOT% will correspondingly 

decrease staple length. Our results are in 

agreement with those of Salahuddin [11], 

who also recorded negative association with 

GOT%. The coefficient of determination (r2) 

determined that GOT% was responsible for 

11.20% variation in seed cotton yield plant-1. 

The regression coefficient suggested that a 

unit increases in GOT% will result a 

decrease of 0.061 gms in seed cotton yield 

plant-1. 

Among the fiber quality parameters, fiber 

length has been secured a distinct position 

since it is more useful for textile mills in 

yarn manufacturing. The results (Table 2) 

found in the present study indicated that 

there had been significant and positive 

(r=0.812**) relationship between staple 

length and seed cotton yield plant-1. Based 

on the obtained results, it could be inferred 

that significant progress could be achieved 

in improving staple length and seed cotton 

yield plant-1 simultaneously. Farooq [3], 

during their studies related to correlation 

between staple length and seed cotton yield 

plant-1, found the results which were in 

complete accordance to the results reported 

in this study. The coefficient of 

determination (r2) indicated that 65.90 of 

total variability in seed cotton yield plant-1 

was due to its association with staple length; 

while regression coefficient (b) showed that 
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a unit increases in staple length will result in 

an increase of 4.211 gms in seed cotton 

yield plant-1. Moreover, the correlation 

between seed index and seed cotton yield 

plant-1 was positive but non-significant 

(r=0.046NS), it implies that association 

between these two important traits is silent. 

The coefficient of determination (r2) 

explained that 0.02% of total variability in 

seed cotton yield plant-1 was due to its 

association with seed index; while 

regression coefficient (b) described that a 

unit increases in seed index will result in an 

increase of 0.781 gms in seed cotton yield 

plant-1. 

Table 2. Correlation and regression analysis of various traits in upland cotton genotypes 

Character associations

 
Correlation 

Coefficient(r) 

Coefficient of 

determination (r2) 

Regression 

coefficient (b) 

Plant height vs Monopodial branches plant-1 -0.061NS 0.003 -0.008 

Plant height vs Sympodial branches plant-1 0.051 NS 0.002 0.034 

Plant height vs Bolls plant-1 0.433* 0.187 0.029 

Plant height vs Boll weight  0.038 NS 0.001 0.002 

Plant height vs Ginning outturn % 0.329 NS 0.108 0.119 

Plant height vs Seed index  -0.038 NS 0.001 -0.003 

Plant height vs Staple length -0.032 NS 0.001 -0.018 

Plant height vs Seed cotton yield plant-1 0.34 NS 0.115 1.022 

Sympodial branches plant-1 vs Bolls plant-1 0.227 NS 0.051 0.023 

Sympodial branches plant-1 vs Boll weight 0.228 NS 0.051 0.003 

Sympodial branches plant-1 vs Ginning outturn % 0.046 NS 0.002 0.092 

Sympodial branches plant-1 vs Seed index -0.17 NS 0.028 -0.055 

Sympodial branches plant-1 vs Staple length 0.421* 0.177 0.359 

Sympodial branches plant-1 vs Seed cotton yield 

plant-1 0.415* 0.140 1.657 

Bolls plant-1vs Boll weight -0.242 NS 0.058 -0.175 

Bolls plant-1vs Ginning outturn % -0.159 NS 0.025 -0.867 

Bolls plant-1vs Seed index -0.22 NS 0.048 -0.268 

Bolls plant-1 vs Staple length 0.266 NS 0.070 2.286 

Bolls plant-1 vs Seed cotton yield plant-1 0.732** 0.535 32.696 

Boll weight vs Ginning outturn % 0.027 NS 0.0007 0.206 

Boll weight vs Seed index -0.173 NS 0.029 -0.291 

Boll weight vs Staple length 0.312 NS 0.097 3.707 

Boll weight vs Seed cotton yield plant-1 0.476* 0.201 3.748 

Ginning outturn vs Seed index -0.271 NS 0.073 -2.741 

Ginning outturn vs Staple length -0.430* 0.184 -0.678 

Ginning outturn vs Seed cotton yield plant-1 -0.335 NS 0.112 -0.061 

Seed index vs Staple length -0.111 NS 0.012 -1.664 

Seed index vs Seed cotton yield plant-1 0.046 NS 0.002 0.781 

Staple length vs Seed cotton yield plant-1 0.812** -0.659 4.211 

**= Significant at 0.01 p value; *= Significant at 0.05 p value; NS= Non-Significant 
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