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ABSTRACT 

Forty genotypes of cotton (Gossypium hirsutum L.) were evaluated for seed cotton yield, fibre quality and bio chemical 
triats. The high genotypic and phenotypic coefficient of variation were obtained for number of sympodia per plant, 
number of boll per plant, seed cotton yield per plant, gossypol content, phenol content and reducing sugar content. 
Correlation study revealed that seed cotton yield per plant exhibited positive and highly significant correlation with 
number of sympodia per plant, number of bolls per plant and oil percentage at genotypic and phenotypic levels. On the 
contrary, it expressed negative and highly significant genotypic and phenotypic association with days to 50% flowering. 
Besides this, fiber quality traits, gossypol content, phenol content, leaves protein content, seed protein content and 
reducing sugar content were not significantly correlated with seed cotton yield. The path analysis revealed that number 
of bolls per plant and boll weight had high direct effect on seed cotton yield per plant. On other hand seed cotton yield 
per plant was not much affected by other component traits, fibre quality and bio chemical traits. 
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INTRODUCTION 
Cotton is one of the most important commercial crop and popularly known as the "White Gold". Cotton 
belongs to genus Gossypium under tribe Gossypieae of Malvaceae family which comprises 50 species. Out 
of these, four species are under commercial cultivation G. herbaceum (2n=26), G. arboreum (2n=26), G. 
hirsutum (2n=52) and G. barbandense (2n=52). Cotton is a fiber, oil and protein yielding crop of global 
significance. Cotton is a multipurpose crop that supplies five basic products seed, lint, oil, hulls and linters 
[1].  
Seed cotton yield itself being a complex character, is dependent on component traits. These trait show 
different type of association among themselves, knowledge of inter relationship between yields, its 
components trait is necessary for simultaneously improvement in this characters. Further the relative 
contribution i.e., both direct and indirect effects of these traits on yield and inter relations and linkage 
between them can be examined by path coefficient analysis [2]. 
 
MATERIALS AND METHODS 
The present investigation carried out during 2016-17 at Main Cotton Research Station, Navsari 
Agricultural University, Surat. The material consisted of forty Gossypium hirsutum genotypes from Main 
Cotton Research Station, Navsari Agricultural University, Surat. The material was evaluated in the field in 
a randomized block design with three replications. The observations were recorded for seventeen 
characters viz., days to 50%  flowering, number of sympodia per plant, number of bolls per plant, plant 
height (cm), boll weight (g), seed index (g), seed cotton yield per plant (g) , ginning percentage (%), 2.5% 
span length (mm), fibre strength (g/tex). fibre fineness (mv). 
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Biochemical parameters viz. oil percentage was measure using by Near Infrared Spectrometer, gossypol 
content was estimated by standard methods of sadasivam [3], phenol content was measured by standard 
method of Malick [4],   Leaves protein content was analysed by standard methods of Lowry [5] and 
reducing sugar content was estimated by methods of sadasivam [6]. 
The data was statistically analysed to estimate genotypic and phenotypic correlation coefficients and path 
coefficient analysis. 

 
RESULT AND DISCUSSION 
The variability available in breeding material is the prime requirement for the improvement and selection 
of elite cotton genotypes. The phenotypic co- efficient of variation which measures total variation was 
found to be greater than genotypic coefficient of variation for all the characters indicating some degree of 
environmental influence on the traits (Table 1). High GCV% and PCV% was observed for number of 
sympodia per plant (27.98 and 30.41), number of boll per plant (32.46 and 35.03), seed cotton yield per 
plant (31.86 and 33.78), gossypol content (38.98 and 39.15), phenol content (49.56 and 50.08) and 
reducing sugar content (67.10 and 67.18). Moderate to low GCV% and PCV% was reported for for boll 
weight (15.35 and 16.75), seed index (17.19 and 17.76), leaf protein content (19.52 and 19.70), seed 
protein content (15.53 and 15.62), plant height (8.65 and 10.72), days to 50% flowering (7.17 and 7.95), 
ginning percentage (6.73 and 9.08), 2.5% span length (5.69 and 5.91), fibre strength (6.44 and 6.71), fibre 
fineness (9.00 and 9.75) and oil percentage (2.96 and 2.96). Similar finding was obtained researcher [7-8] 
The high heritability associated with high genetic advance (% of mean) was observed for reducing sugar 
content (99.80% and 138.06%), gossypol content (99.10% and 79.95%), seed protein content (98.80% 
and 31.80%), leaves protein content (98.10 % and 39.84 %), phenol content (98.00% and 101.06%), seed 
index (93.70% and 34.28%), seed cotton yield per plant (89.00% and 61.9%), number of boll per plant 
(85.90% and 61.97%),  fibre fineness (85.3% and 17.14%), number of sympodia per plant (84.7% and 
53.03%) and boll  weight (84.00% and 28.99%). This result indicated predominance of additive gene 
action indicating scope of selection for the improvement through these characters. This finding was in 
accordance with previous reports of Pujer [9]. 
The high heritability associated with moderate genetic advance (% of mean) was observed for 2.5% span 
length (92.80% and 11.30%), fibre strength (92.20% and 12.74%), days to 50% flowering (81.30% and 
13.32%), plant height (65.50% and 14.46%) indicating predominance of both additive and non-additive 
gene action. Vinodhana and group reported that high heritability accompanied by low genetic advance for 
plant height, fibre length, and fibre strength and micronaire value. The medium heritability associated 
with moderate genetic advance (% of mean) was found for ginning percentage (55.00% and 10.29%) 
indicating both additive and non-additive gene action controlling this trait [7]. while high heritability 
along with low genetic advance (% of mean) was expressed by oil percentage (99.90% and 6.08%) 
indicates the effect of non additive gene action in which heterosis breeding may be rewarding for these 
traits. High heritability for oil percentage is being exhibited due to favourable influence of environment 
rather than genotype and selection for such traits may not be rewarding. This finding was line with 
Manimaran and Raveendran and Khan and group finding [9-10]. 
The character association studies (Table 2) revealed that number of sympodia per plants, number of bolls 
per plants and oil percentage had highly significant and positive association with seed cotton yield per 
plant. These findings are in conformity with earlier work done by group of researcher [7-8; 11]. Days to 
50% flowering reported negative and highly significant correlation with boll per, phenol content and seed 
cotton yield per plant at both genotypic and phenotypic level. Similar finding observed by Scientist [8; 11] 
while Ashokkumar and Ravikesavan reported positive correlation between 50% flowering and seed 
cotton yield [12]. Boll weight had highly positive and significant association was seen with seed index and 
2.5% span length, whereas negative and highly significant association was seen with ginning percentage 
at genotypic level. The 2.5% span length had positive and highly significant association with fibre 
strength, while 2.5% span length and fibre strength negatively correlated with fibre fineness. Similar 
finding was reported by researcher [7; 13]. The oil percentage possessed positive and highly significant 
correlation withgossypol content, seed protein and seed cotton yield per plant. The oil percentage had 
significantly negative correlation observed with seed cotton yield by Mishra and Satpude [14]. The 
Gossypol conetent showed negative and significant correlation with   reducing sugar. There is no 
significant correlation was observed between leaves protein content, seed protein content and reducing 
sugar. 
The path analysis (Table 3) indicated that number of bolls per plant, boll weight had high direct effect on 
seed cotton yield per plant. The sympodia per plant showed positive indirect effects on seed cotton yield 
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per plant through a number of boll per plant, plant height, boll weight, seed index, 2.5% span length, fibre 
strength, fibre fineness, oil percentage,  gossypol, seed protein content. Thus, significant correlation of 
sympodia per plant with seed cotton yield is due other positive indirect effect.  Hence, selection based on 
this trait may be fruitful. Thiyagu and Dahiphale groups reported similar findings [13; 15]. Boll per plant 
depicted pronounced positive indirect effects on seed cotton yield per plant through sympodia per plant, 
plant height, oil percentage, leaves protein content, phenol content and reducing sugar content. Hence 
direct selection may be effective through these component traits. This result is lined with earlier workers 
[8; 12]. The direct effect of fibre fineness was negligible positive on seed cotton yield, but the correlation 
was negative. So that there was no association between fibre fineness and seed cotton yield per plant. 
Result was same as previous report of Ashokkumar and co-workers and Thiyagu and co-workers [12-13]. 
The direct effect of oil percentage was positive and correlation was also significantly positive with seed 
cotton yield. It reveals the true relationship between them and direct selection of oil percentage will be 
rewarding for seed cotton yield improvement. Positive inter correlations between seed cotton yield and 
seed oil content is a welcome feature for combined improvement of yield and seed oil content. 
Ashokkumar and Ravikesavan observed, contrary finding [12]. 
 
CONCLUSION 
Correlation and Path coefficient studies disclosed that number of sympodia per plant, number of ball per 
plant, ball weight and oil percentage are the most important component traits for improving seed cotton 
yield in cotton (Gossypium hirsutum L.). The association between fibre fineness with 2.5% span length and 
fibre strength was negative. The bio chemical parameter not affect seed cotton yield significantly. 

 
Tab le  1:  Variability, heritability and genetic advance as per cent of mean for yield and yield components in 

cotton (Gossypium hirsutum L.). 

S. No. Character σ2g σ2p σ2e 

Coefficient of 
Variation 

Heritability 
(%) 

Broad 
Sense 

Genetic 
Advance 

(% mean) GCV (%) PCV (%) 

1 
Days to 50% 
flowering 

16.50 20.30 3.79 7.17 7.95 81.30 13.32 

2 
No. of sympodia per 
plant 

18.50 21.85 3.35 27.98 30.41 84.70 53.03 

3 No. of bolls per plant 59.68 69.50 9.81 32.46 35.03 85.90 61.97 

4 Plant height (cm) 158.25 241.74 83.48 8.65 10.72 65.50 14.46 

5 Boll  weight (g) 0.31 0.37 0.06 15.35 16.75 84.00 28.99 

6 Seed index (g) 1.98 2.11 0.13 17.19 17.76 93.70 34.28 

7 
Seed cotton yield 
per plant (g) 

739.66 831.44 91.77 31.86 33.78 89.00 61.90 

8 
Ginning percentage 
(%) 

5.18 9.43 4.24 6.73 9.08 55.00 10.29 

9 
2.5% span length 
(mm) 

2.31 2.49 0.18 5.69 5.91 92.80 11.30 

10 
Fibre strength 
(g/tex) 

2.74 2.97 0.23 6.44 6.71 92.20 12.74 

11 Fibre fineness (mv) 0.15 0.17 0.02 9.00 9.75 85.30 17.14 

12 Oil percentage (%) 0.26 0.26 0.00 2.96 2.96 99.90 6.08 

13 
Gossypol content 
(%) 

0.01 0.01 0.00 38.98 39.15 99.10 79.95 

14 Phenol content (%) 0.65 0.66 0.01 49.56 50.08 98.00 101.06 

15 
Leaves protein 
content (%) 

7.10 7.23 0.13 19.52 19.70 98.10 39.84 

16 
Seed protein content 
(%) 

7.86 7.96 0.09 15.53 15.62 98.80 31.80 

17 
Reducing sugar 
content (%) 

8.01 8.03 0.01 67.10 67.18 99.80 138.06 
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Where, σ2g, σ2p and σ2e are the genotypic, phenotypic and environmental variance, respectively. 
GCV% and PCV% are genotypic and phenotypic coefficient of variation, respectively. 
 

Table 2: Genotypic (rg) and phenotypic (rp ) correlation coefficients of sixteen character in cotton 
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Table 3: Path coefficient analysis showing direct and indirect effects of sixteen characters on seed cotton 
yield per plant of cotton 
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* ,* *  S i gni f i ca n t  a t  P = 0 .0 5  le ve l  a nd  P = 0 .0 1  le ve l  
5 0 %  D F=  D a ys  to  5 0 %  f lo we ring ,  SP / P =  Nu mbe r  of  symp od ia  p e r  p la n t ,  BP / P =  Num be r  of  bo l l  
p e r  p la n t ,  P H=  P la n t  he i gh t ,  BW= Bo l l  we ig h t ,  SI =  Se e d  ind e x,  GP =  Ginn i ng  p e rce n ta ge ,  S L=  
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2 .5 %  sp a n le ng t h,  FS=  F i bre  s tre n gt h ,  F F=  Fi bre  f ine ne s s ,  Go s=  Gos syp o l  conte nt ,  SP =  Se e d  
p rote i n  c onte nt ,  LP =  Le a ve s  p r ote i n  con te nt ,  R S=  R e d ucin g  su ga r ,  SC Y =  Se e d  co tto n  y ie ld  p e r  
p la n t  
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