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Abstract     The experiment was conducted during

rabi of 2012-13 in rainfed situation to study the vari-

ability, correlation and path analysis for the yield and

yield attributing traits in 144 G.  arboreum  genotypes.

Genotypes were shown high range of variability for

all the six characters indicates existence of significant

variability among the genotypes and scope for selec-

tion. Relative values of GCV were lower than PCV  for

all the six traits indicates influence of environment in

observed variability. Most of the traits (seed cotton

yield (kg/ha): h2 = 82.2,  GAM = 58.05%, plant height:

h2 = 66.9, GAM = 33.86%, number of bolls per plant: h2

= 80.50, GAM = 51.59%, boll weight: h2 = 86, GAM=

25.28%) exhibited  high heritability coupled with high

genetic advance except number of monopodial

branches per plant (h2 = 26.10, GAM = 25.75%) and

number of sympodial branches per plant (h2 = 10.80,

GAM = 23.71%) with low heritability coupled with

high genetic advance indicates prevalence of addi-

tive gene effects. The genotypic and phenotypic cor-

relation coefficient estimates for plant height (0.2997,

0.2377), number of monopodial branches per plant

(0.3283,  0.1940), number of sympodial branches per

plant (0.2094, 0.0845),  number of bolls per  plant

(0.9093, 0.9146) and boll weight  (0.4116, 0.3979) were

exhibited positive correlation with all the traits how-
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ever very strong correlation was observed for num-

ber of bolls per plant and boll weight with total seed

cotton yield. Path coefficients shown that number of

bolls  per  plant (0.9219,  0.9155) and boll weight (0.3984,

0.3876) found to be most important trait for seed cot-

ton yield as it is showing positive direct and indirect

effects at both genotypic and phenotypic level.

Keywords     Cotton, Correlation coefficients, Herita-

bility, Path coefficients, Variability.

Introduction

Cotton is one of the promising cash crops often re-

ferred as “white  gold” and king of fibers, being a

principal raw material for flourishing textile industry

plays very important role in national economy. Ac-

cording to the cotton corporation of India limited in

2014–15  area under cotton cultivation was 128.19

lakh ha with production of 380 lakh bales (cotton ad-

visory board). However, the average productivity of

cotton (504 kg/ha) in India is the lowest among cot-

ton growing nations of the world (cotton advisory

board). Currently Gossypium  includes 50 species,

four of which are cultivated, 44 are wild diploids and

two are wild tetraploids. Out of the four cultivated

species, Gossypium  hirsutum L. and Gossypium

barbadense L. commonly called as new world cot-

tons are tetraploids (2n = 4x = 52), whereas G.

herbaceum L. and Gossypium arboreum L. are dip-

loids (2n =2x=26) and are commonly called as old world

cottons.

Genetic variability has been considered a pivotal
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factor in improving crop productivity. Domestication

of crops has resulted in narrowing the genetic base in

almost all major crops including cotton. So it is es-

sential to evaluate large number of available

germplasm to develop superior genotypes. Correla-

tion studies provides information about yield con-

Table 1.  List of upland cotton genotypes used in the investigation.

Sl. No. Genotypes Sl. No. Genotypes Sl. No. Genotypes

1 RAS-158 51 RAS-10 N.S 101 ARB-18

2 RAS-11 52 IPS-11 102 RAS-132-33

3 RAS-360 53 RAS-11 B-3 103 RAS-127

4 IPS-12 54 RAS-416 104 RAS-146

5 IPS-18 55 RAS-35 (B) 105 ARB-18-18

6 RAS-554 56 RAS-515-22 106 RAS-373

7 RAS-387 57 RAS-311 107 RAS-105

8 RAS-331-4 58 RAS161 108 RAS-168

9 RAS-336 59 RAS-343 109 RAS-71-97

10 RAS-324-115 60 RAS-35 (B) 110 ARB-78

11 RAS-314 61 RAS-248 111 RAS-34 (B)

12 RAS-577-22 62 RAS-67-57 112 ARB  G × Plant

13 RAS-17 N-S 63 RAS-321 113 RAS-120

14 RAS-152 64 RAS-515 114 RAS-517-22

15 RAS-89 65 RAS-13-112 115 SD-27

16 RAS-517-21-3 66 RAS-35-48-3 116 RAS-135

17 RAS-364 67 RAS-47 117 RAS-323

18 RAS-628 68 RAS-64 118 3 × 2  F8

19 RAS-348 69 RAS-371 119 RAS-33

20 IPS-55 70 RAS-347 120 RAS-33 O.P.S

21 RAS-146 71 RAS-361 121 RAS-145

22 PH-132 72 RAS-120 122 RAS-27

23 RAS-112 73 RAS-608 123 RAS-54

24 RAS-74-113 74 RAS-336 124 AR-29

25 RAS-515 75 RAS-355 125 504-82-76-150

26 IPS-20 76 RAS-407 126 RG-187

27 RAS-311 77 RAS-522 127 RAS-400

28 IPS-32 78 RAS-369 128 504-48-76.O.P.S

29 ARB-49 79 RAS-311 129 RAS-48-O.P.S

30 IPS-23 80 RAS-120 130 ARB-43 (B)

31 RAS-152 81 RAS-393 131 ARB-43 (N)

32 RAS-350 82 RAS-308 132 RAS-376

33 RAS-318 83 RAS-511 133 RAS-663

34 RAS-389 84 RAS-351 134 RAS-678

35 ARB-115 85 504-48.76 135 RAS-682

36 ARB-78 86 ARB-115 136 RAS-657

37 RAS-382 87 RAS-362 137 RAS-679

38 IPS-42 88 RAS-98 138 RAS-656

39 RAS-399 89 RAS-118 139 RAS-658

40 RAS-305 90 504-48.76 140 RAS-661

41 RAS-303 91 RAS-654 141 RAS654

42 RAS-18 92 ARB-116 142 RAS-662

43 RAS-118 93 508-831 143 RAS-165 O.P.S

44 RAS-248 94 RAS-329 144 RAS-680

45 RAS-378 95 Vinur

46 RAS-15 96 CMFS  O.P.S

47 RAS-67 97 ARB-47-114

48 RAS-384 98 RAS-352

49 RAS-35-48.3 99 RAS-92

50 RAS-331-4 100 RAS-222
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tributing characters, this information is useful to plant

breeder in selection of elite genotypes from diverse

genetic population and path analysis helps in revel-

ling the nature of  association (direct or indirect) among

the yield attributing  characters.

Materials and Methods

The present experiment was conducted during rabi

of 2012-13 in rainfed situation with 144  G. arboreum

genotypes (Table 1) in 12 × 12 simple lattice design

with two replications to study the variability, correla-

tion and path analysis among the yield and its attrib-

uting characters. The genotypes were planted with

spacing of 90 × 60 cm and necessary agronomic prac-

tices were taken time to time. The observations were

Table 2.  Estimates of genetic variability parameters for yield, yield attributing traits in cotton (G. arboreum) genotypes. h2

(%)-Heritability in broad sense, GAM = Genetic advance as percent mean. X
1
 : Plant height (cm), X

2
 : Number of monopodial

branches per plant, X
3
 : Number of sympodial branches per plant, X

4
 : Bolls per plant, X

5 
: Boll weight (g), X

6
 : Seed cotton yield

(kg/ha).

  Coefficient of

     variability

Charac- Range PCV GCV GAM

ters Min Max Mean ± SE (%) (%) h2  (%) (%)

X
1

52.5 171.0 97.9    ±  7.62 19.16 15.67 66.9 33.86

X
2

0.5 5.0 2.89    ±  0.657 37.36 19.09 26.1 25.75

X
3

5.0 23.5 15.12  ±  8.38 83.08 27.32 10.8 23.71

X
4

8.0 34.0 19.51  ±  1.47 24.26 21.77 80.5 51.59

X
5

1.3 2.4 1.95    ±  0.057 11.13 10.32 86 25.28

X
6

264.7 1666 836.92±  66.7 26.74 24.25 82.2 58.05

Table 3.  Estimates of genotypic and phenotypic correlation in cotton (G.  arboreum) genotypes. *Significant @ 5% level of

significance. **Significant @ 1% level of significance. r
g
–Genotypic correlation, r

p
– Phenotypic correlation. X

1
 : Plant height

(cm), X
2
 : Number of monopodial branches per plant, X

3
 : Number of sympodial branches per plant, X

4
 : Bolls per plant, X

5
 :

Boll weight (g), X
6
 : Seed cotton yield (kg/ha).

Charac-

ters Levels X
1

X
2

X
3

X
4

X
5

X
6

X
1

r
g

1 0.6477 0.4363 0.3961              – 0.0949 0.2997

r
p

1 0.3187** 0.2069** 0.3022**          – 0.063 0.2377

X
2

r
g

1 0.3937 0.44                  – 0.1063 0.3283

r
p

1 0.041 0.228***          – 0.0181 0.1940

X
3

r
g

1 0.291                – 0.1053 0.2094

r
p

1 0.1022              – 0.0147 0.0845

X
4

r
g

1 0.0099 0.9093

r
p

1 0.0102 0.9146

X
5

r
g

1 0.4116

r
p

1 0.3979

X
6

r
g

1

r
p

1

recorded on six quantitative traits viz. plant height

(cm), number of monopodial branches per plant, num-

ber of sympodial branches per plant, number of bolls

per plant, boll weight (g), and seed cotton yield (kg/

ha).

The analysis of variance was carried out using

simple lattice design as suggested by Cochran and

Cox [1], phenotypic and genotypic components of

variances were estimated following Standard method

[2]. Heritability in broad sense, genetic advance as

percent of means were estimated [3]. The correlation

coefficients were worked out to determine the degree

of association of characters with yield and also among

the yield components. Genotypic and phenotypic

correlations were computed by using the formula
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Table 4.  Estimates of direct and indirect effect of yield attributing characters on cotton (G. arboreum) yield. *Significant @

5% level of significance, **Significant @ 1% level of significance, G–Genotypic level, P–Phenotypic level. X
1
 : Plant height

(cm), X
2
 : Number of monopodial branches per plant, X

3
 : Number of sympodial branches per plant, X

4
 : Bolls per plant, X

5
 :

Boll weight (g), X
6 

: Seed cotton yield (kg/ha).

Charac-

ters Levels X
1

X
2

X
3

X
4

X
5

X
6

X
1

G                   – 0.0081            – 0.0052          – 0.0035            – 0.0032 0.0008 0.2997

P                   – 0.0134            – 0.0043          – 0.0028            – 0.0041 0.0008 0.2377

X
2

G                   – 0.0187            – 0.0289          – 0.0114            – 0.0127 0.0031 0.3283

P                   – 0.0011            – 0.0034          – 0.0001            – 0.0008 0.0001 0.1940

X
3

G                   – 0.0009            – 0.0008          – 0.002              – 0.0006 0.0002 0.2094

P                   – 0.0001 0.0000          – 0.0004 0.0000 0.0000 0.0845

X
4

G 0.3651 0.4056 0.2682 0.9219 0.0091 0.9093

P 0.2767 0.2088 0.0935 0.9155 0.0094 0.9145

X
5

G                   – 0.0378            – 0.0424          – 0.042 0.0039 0.3984 0.4116

P                   – 0.0244            – 0.007            – 0.0057 0.004 0.3876 0.3979

given by Al-Jibouri et al. [4]. Correlation coefficients

were compared against ‘r’  values given in [5] tables

at (n–2) degrees of freedom at the probability levels

of 0.05 and 0.01 to test their significance. Path analy-

sis as carried out by using genotypic and phenotypic

correlations coefficients to know the direct and indi-

rect effects of the components on yield as illustrated

by Dewey and Lu [6]. The data analysis are carried

out using WINDOSTAT  9.2 software (Indostat ser-

vices, Hyderabad).

Results and Discussion

Genetic variability parameters

Magnitude of genetic variability in a population de-

cides effectiveness  of selection. It was observed that

genotypes under investigation shown high range of

variability for all the six characters studied (seed cot-

ton yield kg/ha) ranging  from 264 to 1666, plant height

(cm) ranging from 52.5 to 171, number of monopodial

branches per plant were 0.5 to 5, where number of

sympodial branches per plant ranging from 5.0 to 23.5,

number of bolls per plant were ranging from 8.0 to

34.0 and boll weight [g] recorded range of 1.3 to 52.4

(Table 2) indicates existence of significant variability

among the genotypes.

The relative values of genotypic coefficient of

variability (GCV) and phenotypic coefficient of vari-

ability (PCV) gives idea about magnitude of variabil-

ity in population. Results shown that (Table 2) rela-

tive values GCV were lower than PCV for all the six

characters indicates influence of environment in ob-

served variability and variability was not only due to

genotypes. Hence necessary care must be taken dur-

ing selection of those characters. The findings of

Sambamurthy et al. [7] and [8] also reported greater

PCV values than GCV values for all those characters.

Seed cotton yield (kg/ha) exhibited  higher magni-

tude of GCV (24.25%) and PCV (26.76%) along with

number of sympodial branches per plant (GCV =

27.32%, PCV = 83.08%) and bolls per plant (GCV =

21.77%, PCV = 24.26%). Similarly, the researcher

Nataraj Gururaj [9] and [10] reported large amount

GCV and PCV values for these characters. Whereas,

number of monopodial branches shown higher PCV

(37.36%) coupled with moderate GCV (19.09%). How-

ever plant height (GCV = 15.67%, PCV = 19.16%) and

boll weight (GCV = 10.32%,  PCV = 11.13%) shown

moderate GCV and PCV values. In agreement with

this moderate GCV and PCV values for plant was re-

ported by Hafiz et al. [11] and Dahiphale et al. [12].

Heritability (broad sense) and genetic advance

being most important  selection parameters, simulta-

neous use of both the parameters found more helpful

in predicting the gain under selection. Heritability (<

40 : low, 40–60 : medium, 61–80 : high and > 80 : very

high) and genetic advance as percent mean (<10 :

low, 10–20 : medium and > 20 : high) scales were based

on Singh and Narayanan [13]. Results showed that

plant height ( h2 = 66.9%, GAM = 33.86%), seed cot-

ton yield (kg/ha)  (h2 = 82.2%, GAM = 58.05%), bolls
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per plant (h2 = 80.5%, GAM = 51.59%) and boll weight

(h2 = 86%, GAM = 25.28%) exhibited high heritability

with high genetic advance, indicates heritability is

due to additive gene effects and selection for these

characters will be effective. These findings are sup-

ported by similar reports of Prasad et al. [14]. How-

ever number of monopodial branches per plant (h2 =

26.1%, GAM = 25.75%) and number of sympodial

branches per plant (h2 = 10.8%, GAM = 23.71%) shown

low heritability coupled with high genetic advance

indicates these traits governed by additive gene ef-

fects and low heritability may attributed to high influ-

ence of environment and selection would be effec-

tive. These results are in conformity with the results

reported by Deshmukh et al. [15].

Correlation and path analysis

In general, results showed higher magnitude geno-

typic correlation than phenotypic correlation for all

the characters except boll weight (Table 3). This indi-

cated that there was a inherent association among

the characters. At genotypic level seed cotton yield

(kg/ha) was possitively associated with all the char-

acters (X
1
 = 0.2997, X

2 
= 0.3283, X

3 
= 0.2094, X

4
 = 0.9093,

X
5 
= 0.4116) hence these attributes are predominant

and may contribute considerably towards higher seed

cotton yield (kg/ha). Similar findings were reported

by earlier reporters [16—18]. Genotypic correlation

among the yield components like plant height, num-

ber of monopodial branches  per plant, number of

sympodial branches per plant, bolls per plant regis-

tered  the positive correlation with all the traits except

bolls weight, however bolls per plant were shown

least positive significance (0.0099) with boll weight.

Correlation at phenotypic level revelled that all the

(X
1
 = 0.2377,  X

2 
= 0.1940, X

3
 = 0.0845, X

4
 = 0.9146, X

5

= 0.3979) characters were positively associated with

seed cotton yield (kg/ha). Similarly Ahmad et al. [19]

and Muhammad et al. [20] reported the positive asso-

ciation of  these characters with seed cotton yield

(kg/ha). Among the yield attributing traits, plant height

shown significant positive association with number

of monopodial branches per  plant (0.3187), number

of sympodial branches (0.2069) and bolls per plant

(0.3022), however it was negatively associated with

boll weight (-0.063). Number of monopodial branches

per plant exhibited positive correlation with number

of sympodial branches per plant (0.041) and signifi-

cantly with bolls per plant (0.228). However, boll weight

was negatively associated with plant height (-0.0630),

number of monopodial branches per plant (-0.1053),

number of sympodial branches (-0.0147) except bolls

per plant (0.0102). Similar  results were reported by

Patel et al. [21] and Erande et al. [22].

Yield being polygenic trait with low heritability

in common and which is result of interactive effects

of various traits. Hence it is advantageous to do se-

lection based on the yield attributing traits rather than

seed yield  per se  alone. In this regard estimation of

direct and indirect effects of various components to-

wards yield will help in recommending the suitable

selection criteria. In the present study, at genotypic

and phenotypic level (Table 4), number of bolls per

plant (G = 0.9219, P = 0.9155) exhibited higher magni-

tude of direct effect  which is followed boll weight (G

=0.3984, P = 3876). These traits found to principal

components for seed cotton yield and selection

should be based on these characters. In accordance,

earlier reporters [23—25] reported similar findings.

However plant height (G =  -0.0081, P = - 0.0314), num-

ber of monopodial branches per plant (G = -0.0289, P

= - 0.0034), and number of sympodial branches per

plant (G = -0.0289, P = - 0.0034), shown negligible

negative direct effect towards seed cotton yield in

consonance with the finding of Ahuja and Dhayal

[26] and Alther and Singh [27]. Number of bolls per

plant found to be most important trait for seed cotton

yield as it is showing positive direct and indirect ef-

fects at both genotypic and phenotypic level.

Conclusion

It can be concluded from the studies that, the geno-

types under evaluation exhibited significant variabil-

ity for all the  traits indicating the enormous scope for

selection. GCV and PCV estimates indicated influence

of environment in observed variability, hence neces-

sary care should be taken while selection. Number of

bolls / plant and boll weight were significantly corre-

lated in positive direction and showing high direct

and indirect effects with total seed cotton yield, hence

these traits must be under focus in development of

superior cotton cultivars or hybrids to break the yield
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barriers or improvement of agronomic traits in desired

direction.
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