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ABSTRACT

An experiment was conducted on Genetic variability and Horti-economic traits in fifteen genotypes of
Okra with three replication during summer season 2021-22 at the Research Field of Department of
Horticulture, Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraj. The
observations were recorded on various yield and yield contributing characters of Okra. The results from
the present investigation revealed that 3 genotypes namely; Prabhani Kranti, Gujrat Okra 8 and Arka
Anamika exhibited substantially higher fruit yield per plant and performed better for other desirable traits.
Both High GCV% and PCV% are recorded highest at Yield / plot (kg) (GCV %35.46) (PVC%35.69) followed
by Fruit Weight (g) (GCV%31.30) and (PCV % 31.55), Fruit Length(cm) (GCV %28.18) and PVC % 28.34) ,
Number of Branches(60DAS) (GCV %27.92) and PVC % 28.42) and Fruit yield (q/ha) (GCV %26.20) and
PVC % 26.44). Moderate GCV% and PCV% are recorded at Number of branches (30 DAS) (GCV %23.10)
and (P C V % 24.50), Fruit Width (cm) (GCV %22.8) and PVC % 22.60) and Fruit yield per plant (g) (GCV
%20.94) and PVC % 21.19). Genotypic and Phenotypic correlation coefficient analysis revealed that Fruit
yield (q/ha) showed positive significant association with Yield / plot (kg), Fruit yield /plant (g), Length
(cm), Weight (g), While negative significant association was observed with Days taken to 50% flowering
and Days taken to first picking.

Key words: Okra, Heritability, Genotypic and phenotypic coefficient of variation, Genetic advance.

Introduction

Okra (Abelmoschus esculentus (L.) Moench) is an an-
nual, often cross- pollinated important vegetable of
the tropical and subtropical areas. It was originated
in Africa (Rao, 1985), but now grown in many parts
of the world. It is a traditional vegetable crop com-
mercially cultivated in West Africa, India, Southeast
Asia, the southern United States, Brazil, Turkey and
northern

Australia (Duzyaman, 1997). India ranks first for
okra production in the world. At present, India is
the second largest producer of the vegetables in the
world after china with an annual production of

about 33.24 lakh metric tonnes from an area of 3.47
lakh hectares (Anonymous, 2022).

Knowledge about the nature and magnitude of
variation existing in available breeding materials are
requisite to choose the characters for effective selec-
tion of desirable genotypes to undertake planned
breeding programme. Further, to improve the pro-
ductivity, information about the nature and magni-
tude of genetic divergence would help selection of
diverse effective genere combination. The available
literature reveals that breeding programme on the
basis of variability and diversity can help in okra
improvement. The present investigation was, there-
fore, undertaken to evaluate the genetic
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variability for different characters and diversity
of genotypes for identification of suitable parents for
okra improvement (Pradip et al., 2010). The possibil-
ity of improvement in any crop is measured by vari-
ability available in the crop. Hence, it is essential to
partition overall variability into its heritable and non
heritable components with the help of genetic pa-
rameters like coefficient of variation, heritability,
genetic advance and genetic diversity.

Materials and Methods

The experiment was conducted at Vegetable Re-
search Farm, Department of Horticulture, Naini Ag-
ricultural Institute, Sam Higginbottom University
of Agriculture, Technology & Sciences, Prayagraj
(U.P.) during The Zaid Season of 2022 using ran-
domized block design with three replications. The
experimental material consisted of 15 genotypes of
Okra, Collected from different sources (Table 1).
Five randomly selected plants from each genotype
were subjected to made observation on Plant height
(cm) at 30,45,60,90 DAYS, Number of leaves per
plant at 30,45,60,90 DAYS, Number of branches per
plant at 30,45,60,90 DAYS, Days taken to first flow-
ering, Days taken to 50% flowering, Days taken to
first picking Fruit length(cm), Fruit width(cm), Fruit
weight(g), Number of fruits per plant, Yield per
plant(g), Yield per plot (kg) and Yield per hectare (t/
ha). Variability for different qualitative characters
and expected genetic advance at 5 per cent intensity

were calculated as per Burton (1953) and Johnson et
al., (1955), respectively.

Results and Discussion

Analysis of variance in these 15 genotypes of Okra
showed that highly significant differences for all the
quantitative and qualitative traits studied indicating
adequate genetic variability among the genotypes
studied (Table 2). The maximum value of vegeta-
tive, qualitative and quantitative characters in geno-
type may be due to genetic make-up of a plant.
Similar results were reported by Kumar et al., (2016)
in Okra. Large variation among the genotypes found
for the traits, Genetic variability estimates including
mean, range, genotypic and phenotypic variances,
genotypic and phenotypic coefficient of variances,
broad sense heritability, genetic advance and genetic
advance over mean for different characters are pre-
sented in Table 3.

Genotypic and Phenotypic coefficient of variation

In the present study it is concluded from Table 3 that
in general, estimates of phenotypic coefficient of
variation was found higher than their corresponding
genotypic coefficient of variation, i.e. indicating that
the expression of these characters. Both High GCV%
and PCV% are recorded highest at Yield/plot (kg)
(GCV%35.46) (PVC%35.69) followed by Fruit
Weight (g), Fruit Length (cm), Number of Branches
(60 DAS) and Fruit yield (q/ha). Moderate GCV%
and PCV% are recorded at Number of branches (30
DAS), Fruit Width (cm) and Fruit yield per plant (g).
Genotypic coefficient of variation (GCV) ranged
from 9.08% (number of branches 45 DAS) to 35.46%
(yield per plot). High GCV (20% and above) was
recorded for yield per plot (35.46%) followed by
fruit weight (31.30%), fruit length (28.18%), fruit di-
ameter (21.18%), number of branches 60 DAS
(27.92%), number of branches 30 DAS (23.10%), fruit
diameter (22.08%) and fruit yield per plant (20.94%).
Moderate GCV (10-20%) was observed for number
of branches 90 DAS (18.92%), number of leaves per
plant 60 DAS (18.83%), number of leaves per plant
45 DAS (17.97%), plant height 90 DAS (17.77%),
number of fruits per plant (16.91%), number of
leaves per plant 90 DAS (16.32%), plant height 30
DAS (15.73%), plant height 45 DAS (14.23%), num-
ber of leaves per plant 30 DAS (13.26%), days taken
to first picking (13.23%), days taken to 50% flower-
ing (11.18%) and plant height 45 DAS (10.60%). Low

Table 1. The experimental material consisting of 15
genotypes of Okra, Collected from different
sources.

SL No Name of Genotypes Source

1 Pusa Makhmali IARI, NEW DELHI
2 Pusa Bhindi 5 IARI, NEW DELHI
3 Prabhani Kranti VNMKV PARBHANI
4 Arka Anamika IIHR, BENGALURU
5 Pusa Swani IARI, NEW DELHI
6 Dov92 NBPGR NEW DELHI
7 Gujrat okra 5 AAU, GUJARAT
8 Gujrat okra 8 AAU, GUJARAT
9 Neelam okra LOCAL VARIETY
10 Sel.GR 51 LOCAL VARIETY
11 Jolika LOCAL VARIETY
12 Sonal Gold LOCAL VARIETY
13 Bhindi green Bahar LOCAL VARIETY
14 Kashi Lalima IIVR, VARANASI
15 IC288892 NBPGR NEW DELHI
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61 GCV (<10%) was recorded for
number of branches 45 DAS
(9.08%).

Phenotypic coefficient of
variation (PCV) ranged from
9.75% (number of branches 45
DAS) to 35.69% (yield per plot)
(Table 4.3 and Figure 4.3.1).
High PCV (20% and above)
was recorded for yield per plot
(35.69%) followed by fruit
weight (31.55%), fruit length
(28.34%), number of branches
60 DAS   (28.42%), number of
branches 30 DAS (24.05%),
fruit diameter (22.60%) and
fruit yield per plant (21.19%).
Moderate PCV (10-20%) was
observed for number of
branches 90 DAS (19.22%),
number of leaves per plant 60
DAS (19.31%), number of
leaves per plant 45 DAS
(17.97%), plant height 90 DAS
(17.77%), number of fruits per
plant (16.91%), number of
leaves per plant 90 DAS
(18.34%), plant height 30 DAS
(16.17%), plant height 45 DAS
(14.72%), number of leaves per
plant 30 DAS (14.95%), days
taken to first picking (13.64%),
days taken to 50% flowering

(11.48%) and plant height
45DAS (11.02%).  Low PCV
(<10%) was recorded for num-
ber of branches 45 DAS
(9.75%).

Heritability and Genetic
Advance

The heritability estimate were
found to be high (>60%) for al-
most all the characters viz.,
Plant height 30 days (cm), Plant
height 45 days (cm), Plant
height 60 days (cm), Plant
height 90 days (cm), No. of
leaves /plant 30 DAS, No. of
leaves/ plant 45 DAS, No. of
leaves /plant 60 DAS, No. of
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leaves /plant 90 DAS, No. of branches 30 DAS, No.
of branches 45 DAS, No. of branches 60 DAS, No. of
branches 90 DAS, Days taken to 50% flowering,
Days taken to first picking. Fruit Length (cm), Fruit
width (cm), Fruit Weight (g), No. of fruits /plant,
Fruit yield/plant (g), Yield / plot (kg) and Fruit
yield (q/ha).

Genetic advance ranged from 0.59 (fruit width) to
40.31 (fruit yield per plant). High genetic advance
(20% and above) was recorded for fruit yield per
plant (40.31) followed by plant height 90 DAS
(32.14), plant height 60 DAS (16.77).

Moderate genetic advance (10-20%) was observe
for fruit yield (q/ha) (15.64), days taken first picking
(13.60), days taken to 50% flowering (10.86), number
of leaves per plant 90 DAS (10.59). Low genetic ad-
vance (<10%) was recorded for fruit weight (6.76),
number of leaves per plant 60DAS (6.64), fruit
length (6.57), number of branches 60 DAS (5.82),
plant height 45 DAS (4.98), number of branches 90
DAS (4.68), number of leaves per plant 45 DAS
(4.44), plant height 30 DAS (4.02), number of fruits
per plant (3.00), number of branches 30 DAS (1.79),
number of leaves per plant 30 DAS (1.24), number of
branches 45 DAS (1.19), yield per plot (0.68) and
fruit width (0.59).

The high or moderate value of genetic advance

indicates additive gene action whereas low genetic
advance value indicates non-additive gene action.
The high or moderate value of genetic advance indi-
cates additive gene action whereas low genetic ad-
vance value indicates non-additive gene action.

The estimation of genetic advance for all the char-
acters are presented in Genetic advance as percent
mean was categorized as low (0-10%), moderate (10-
20% and (20%) as given by Johnson et al. (1955).
The genetic advance as percent mean have moder-
ate estimates for all characters. This indicates close-
ness of respective 2p and 2g value thereby low
environmental effect on expression of these charac-
ters. Such values may be attributed to the additive
gene effects and direct selection for these traits
would be fruitful. Thus, phenotypic selection may
be effective for these characters.

Genotypic and Phenotypic Correlation

The correlation values for genotypic characters var-
ied from (-) 0.001 (Days taken to first picking vs
Fruit yield per plot) to 1.00, whereas the correlation
coefficients for phenotypic characters ranged from -
0.004 (Number of Branches at 60 DAS vs Days to
50% flowering) to 1.00. This shows that in most
cases, the genotypic level is more closely related to
the associated phenotypic level. Fruit length (r =

Table 3. Genetic parameters for different characters in Okra

Characters Genotypic Phenotypic Heritability Genetic GA% GCV PCV Percent
variance variance (%) Advance mean (%) (%) contribution

Plant height 30 days (cm) 4.03 4.26 94.64 4.02 31.52 15.73 16.17 6.25
Plant height 45 days (cm) 6.34 6.88 92.12 4.98 20.95 10.60 11.04 7.03
Plant height 60 days (cm) 70.95 75.94 93.42 16.77 28.33 14.23 14.72 7.57
Plant height 90 days (cm) 258.67 274.87 94.11 32.14 35.51 17.77 18.32 5.79
No. of leaves/plant 30 DAS 0.46 0.58 78.67 1.24 24.24 13.26 14.95 7.37
No. of leaves / plant 45 DAS 4.85 5.05 96.01 4.44 36.26 17.97 18.34 5.67
No. of leaves /plant 60 DAS 10.92 11.47 95.16 6.64 37.85 18.83 19.31 5.51
No. of leaves /plant 90 DAS 27.56 28.75 95.86 10.59 32.92 16.32 16.67 5.34
No. of branches 30 DAS 0.82 0.88 92.24 1.79 45.70 23.10 24.05 5.90
No. of branches 45 DAS 0.38 0.44 86.77 1.19 17.43 9.08 9.75 5.72
No. of branches 60 DAS 8.26 8.56 96.54 5.82 56.51 27.92 28.42 4.92
No. of branches 90 DAS 5.33 5.50 96.89 4.68 38.36 18.92 19.22 4.63
Days taken to 50% flowering 29.32 30.92 94.84 10.86 22.43 11.18 11.48 4.52
Days taken to first picking 46.33 49.25 94.07 13.60 26.43 13.23 13.64 5.42
Fruit Length (cm) 10.28 10.40 98.85 6.57 57.72 28.18 28.34 2.50
Fruit width (cm) 0.09 0.09 95.40 0.59 44.42 22.08 22.60 3.76
Fruit Weight (g) 10.96 11.13 98.43 6.76 63.98 31.30 31.55 2.71
No. of fruits /plant 2.26 2.42 93.56 3.00 33.69 16.91 17.48 3.15
Fruit yield /plant (g) 391.88 401.15 97.69 40.31 42.63 20.94 21.19 1.91
Yield / plot (kg) 0.11 0.11 98.71 0.68 72.57 35.46 35.69 2.10
Fruit yield (q/ha) 58.75 59.86 98.14 15.64 53.46 26.20 26.44 2.22
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00
0 0.817), fruit diameter (r =

0.749) and fruit weight
(g) (r = 0.828) all had a
strong, positive, and
highly significant correla-
tion with yield. A perfect
positive significant corre-
lation (r = 1.00) was ob-
served between fruit
weight and yield. It is
preferable to select these
three traits since they all
contribute equally to
seed yield improvement.
Fruit weight (g) per plant
may show an important
contribution because of
its direct positive and
perfect effect on yield kg
per hectare.

Conclusion

From the above investi-
gation it is concluded
that among 15 genotypes
of okra, 3 genotypes
namely Prabhani Kranti,
Gujarat okra 8, Arka
Anamika exhibited sub-
stantially higher fruit
yield per plant and per-
formed better for other
desirable traits. The
analysis of variance for
all characters of okra
genotypes revealed pres-
ence of good extent of
significant differences
among the genotypes for
all traits. The data for all
characters that showed
sufficient amount of sig-
nificant differences were
subjected to further sta-
tistical analysis.

References

Anonymous, 2022. Area and
Production estimates



S320 Eco. Env. & Cons. 29 (October Suppl. Issue) : 2023
T

ab
le

 5
. P

he
no

ty
pi

c 
C

or
re

la
ti

on
 f

or
 d

if
fe

re
nt

 c
ha

ra
ct

er
s 

in
 O

kr
a

V
ar

P
la

nt
P

la
nt

P
la

nt
P

la
nt

N
o.

 o
f

N
o.

 o
f

N
o.

 o
f

N
o.

 o
f

N
o.

 o
f

N
o.

 o
f

N
o.

 o
f

N
o.

 o
f

D
ay

s
D

ay
s

Fr
ui

t
Fr

ui
t

Fr
ui

t
 N

o.
 o

f
Fr

ui
t

Y
ie

ld
/

Fr
ui

t
he

ig
ht

he
ig

ht
he

ig
ht

he
ig

ht
le

av
es

le
av

es
le

av
es

le
av

es
br

an
ch

-
br

an
ch

-
br

an
-

br
an

ch
-

ta
ke

n
ta

ke
n

le
ng

th
w

id
th

w
ei

gh
t

fr
u

it
s

yi
el

d
pl

ot
yi

el
d

30
45

60
90

/
p

la
nt

/
p

la
nt

/
p

la
nt

/
p

la
nt

es
 3

0
es

 4
5

ch
es

 6
0

es
 9

0
to

 5
0%

to
 fi

rs
t

(c
m

)
(c

m
)

(g
)

/
p

la
nt

/
p

la
nt

(k
g)

(q
/h

a)
d

ay
s

d
ay

s
d

ay
s

d
ay

s
30

45
60

90
D

A
S

D
A

S
D

A
S

D
A

S
fl

ow
ri

ng
pa

ck
in

g
(g

)
(c

m
)

(c
m

)
(c

m
)

(c
m

)
D

A
S

D
A

S
D

A
S

D
A

S

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
1

1.
00

0
0.

73
8*

*
0.

72
7*

*
0.

37
9*

*
0.

47
9*

*
0.

61
7*

*
0.

49
7*

*
0.

28
1*

*
0.

47
6*

*
0.

35
7*

*
0.

40
4*

*
0.

29
3

-0
.4

18
**

-0
.7

24
**

0.
23

5
0.

25
6

0.
30

1*
0.

69
1*

*
0.

43
8*

*
0.

23
0

0.
14

4
2.

0.
88

8*
*

0.
49

3*
*

0.
23

1
0.

55
7*

*
0.

42
3*

*
0.

45
2*

*
0.

55
7*

*
0.

56
3*

*
0.

56
9*

*
0.

22
3

-0
.4

73
**

-0
.5

64
**

0.
29

1
0.

26
3

0.
32

1*
*

0.
62

7*
*

0.
53

1*
*

0.
31

0*
*

0.
23

8
3.

0.
49

1*
*

0.
28

4
0.

81
3*

*
0.

61
0*

*
0.

63
5*

*
0.

52
8*

*
0.

63
6*

*
0.

55
1*

*
0.

42
2*

*
-0

.4
73

**
-0

.5
64

**
0.

29
1

0.
26

3
0.

32
1*

*
0.

62
7*

*
0.

53
1*

*
0.

31
0*

0.
23

8
4.

0.
29

1
0.

34
2*

0.
47

4*
0.

06
8

-0
.1

09
0.

55
8*

*
0.

80
0*

*
0.

37
7*

*
-0

.1
92

*
-0

.1
06

0.
51

2*
*

0.
58

0*
*

0.
44

8*
*

0.
45

2*
*

0.
60

5*
*

0.
48

3*
*

0.
46

2*
*

5.
0.

14
7

0.
15

6
-0

.2
71

0.
07

1
0.

18
6

0.
10

0
-0

.2
35

0.
25

7
-0

.0
20

0.
03

2
0.

11
0

-0
.1

76
0.

03
6

0.
22

2
0.

08
4

0.
06

1
6.

0.
64

8*
*

0.
70

5*
*

0.
35

5*
*

0.
44

3*
*

0.
33

7*
0.

63
1*

-0
.7

15
**

-0
.6

09
**

0.
48

1*
*

0.
51

2*
*

0.
52

1*
*

0.
78

6*
*

0.
52

2*
*

0.
38

2*
*

0.
37

8*
7.

0.
36

0*
0.

00
0

0.
43

6*
*

0.
52

0*
*

0.
71

1*
*

-0
.3

36
*

-0
.2

16
0.

60
1*

*
0.

92
1*

*
0.

68
4*

*
0.

79
6*

*
0.

67
3*

*
0.

55
7*

*
0.

63
2*

*
8.

0.
38

6*
*

0.
40

1*
*

0.
17

2
0.

54
9*

*
-0

.6
15

**
-0

.3
94

**
0.

51
2*

*
0.

29
1

0.
58

9*
*

0.
64

7*
*

0.
49

4*
*

0.
47

4*
*

0.
41

0*
*

9.
0.

16
1

0.
21

7
-0

.0
86

-0
.0

75
-0

.4
01

**
0.

27
1

-0
.1

90
0.

18
8

0.
23

9
0.

34
7*

0.
16

7
0.

14
3

10
.

0.
73

9*
*

0.
56

8*
*

0.
01

9
0.

02
7

0.
56

1*
*

0.
33

2*
*

0.
55

9*
*

0.
49

0*
*

0.
66

1*
*

0.
51

7*
*

0.
41

1*
*

11
.

0.
50

7*
*

-0
.0

22
-0

.0
54

0.
61

6*
*

0.
49

1*
*

0.
59

4*
*

0.
44

9*
*

0.
76

7*
*

0.
69

1*
*

0.
61

3*
*

12
.

-0
.4

23
**

-0
.1

88
0.

66
8*

*
0.

71
5*

*
0.

86
7*

*
0.

72
4*

*
0.

62
5*

*
0.

66
2*

*
0.

65
3*

*
13

.
0.

79
4*

*
-0

.0
63

-0
.3

12
*

-0
.2

61
-0

.6
99

**
-0

.1
49

-0
.1

19
-0

.0
86

14
.

0.
09

0
-0

.1
02

-0
.1

38
-0

.6
45

**
-0

.1
52

-0
.0

01
0.

05
5

15
.

0.
63

0*
*

0.
88

1*
*

0.
57

9*
*

0.
87

0*
*

0.
83

7*
*

0.
81

7*
*

16
.

0.
74

9*
*

0.
71

0*
*

0.
70

2*
*

0.
63

5*
*

0.
74

9*
*

17
.

0.
73

4*
*

0.
83

9*
*

0.
80

9*
*

0.
82

8*
*

18
.

0.
70

8*
*

0.
57

3*
*

0.
57

1*
*

19
.

0.
93

1*
*

0.
89

7*
*

20
.

0.
93

7*
*

21
.

1.
00

0 data base. National Horticul-
ture Board, Government of
India.

Burton, G.W. and Devane, E.M.
1953. Estimation of heritabil-
ity in tall fescus (Festuca
arundinacea) from replicated
clonal material. Agronomy
Journal. 45 : 478-480.

Duzyaman, E. 1997. Okra: Botany
and Horticulture. Horticulture
Reviews. 21: 41-72.

Johnson, H.W., Robinson, H.F. and
Comstock, R.E. 1955. Estimate
of genetic and environmental
variability in soyabean.
Agronomy Journal. 47: 314-318.

Kumar Awadhesh, Kumar Sanjay
and Maji Sutanu, 2016. Ge-
netic variability, heritability
and genetic advance studies
in okra (Abelmoschus
esculentus L. Moench). Interna-
tional Journal of Agriculture
Sciences ISSN: 0975-3710&E-
ISSN: 0975-9107, Volume 8,
Issue 57.

Pradip, K., Akotkar, D.K. De and
Pal, A.K. 2010. Genetic Vari-
ability and Diversity in Okra
(Abelmoschus esculentus L.
Moench). Electronic Journal of
Plant Breeding. 1(4): 393-398.

Rao, P. U. 1985. Chemical composi-
tion and biological evaluation
of okra (Hibiscus esculentus)
seeds and their kernels. Plant
Foods for Human Nutrition. 35:
389-396.


