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DUS based agro-morphological characterization and genetic variability in okra

[Abelmoschus esculentus (L..) Moench]

Bhavana Mishra®, Akhilesh Tiwari, S. K. Pandey and Meenakshi Ramgiry

Abstract

Twenty-six okra genotypes were studied for morphological characterization, genetic variability, heritability and genetic advance at the
Vegetable Research Farm, JNKVV, Jabalpur, during 2022-23. Significant differences were found among genotypes, indicating substantial
morphological variation. The PCV was higher than the GCV for all traits. The highest PCV and GCV were recorded for internodal length
(35.86, 33.39), fruit diameter (35.72, 33.59), fruit weight (35.67, 35.19) and number of primary branches per plant (35.61, 32.95), suggesting
potential for yield improvement through genetic modification. High heritability and genetic advance for traits like fruit weight (97.31,
71.50), fruit yield per plant (91.97,58.19), number of primary branches per plant (85.62, 62.81), fruit diameter (88.43, 65.08) and internodal
length (86.68, 64.04) indicated that additive genes controlled these traits and might be improved through simple selection.
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Introduction

Okra [Abelmoschus esculentus (L.) Moench] is a vital crop
in tropical and subtropical regions, originating from
India (Zeven & Zhukovsky, 1975). It is a nutritious source
of carbohydrates, protein, fat, minerals, vitamins and
iodine (Singh et al., 2023). Morphological descriptors help
characterize plant genotypes based on external traits
(Joshi et al., 2020). Genetic improvement in okra depends
on factors like genetic divergence, variability, heritability,
genetic advance, correlation and path coefficient. The
breeder’s selection relies on the extent of genetic variability
present. Assessing heritability and genetic advance together
allows for more precise exploitation of heritable variation
(Johnson et al., 1955). This study aims to identify heritable
and non-heritable traits in okra genotypes to enhance
breeding programs.

Materials and Methods

The investigation was conducted at the Vegetable Research
Farm, JNKVV, Jabalpur (M.P.) during 2022-2023, involving 26
genotypes. The genotypes were evaluated in a randomized
block design with three replications. Morphological
characterization was performed based on DUS guidelines by
the Protection of Plant Varieties & Farmer’s Rights Authority
(PPV & FRA). Phenotypic and genotypic coefficients of
variation were calculated as suggested by Burton (1952).
Heritability and genetic advance were estimated using
Hanson et al. (1956) and Johnson et al. (1955), respectively.
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Results and Discussion

Analysis of variance for 10 quantitative characters revealed
significant variability among the genotypes with a wide
range of variation observed among the studied traits.

Morphological Characterization as per DUS
Guidelines

Among the 26 okra genotypes, 21 genotypes had a green
color of the stem and five genotypes (IC117202, IC117235,
1C117238, 1C282294 and BO2) had red stem coloration
(Table 1). Nodes on the stem at first flowering were <5 in 11
genotypes, medium (5-8) in 12 and many >8in 3 genotypes.
Among the genotypes, 5 showed medium stem diameter
and 21 genotypes had large stem diameter. None genotypes
were earlier in flowering, whereas medium days to flowering
were observed in 21 genotypes and late in 5 genotypes.
As per the DUS guidelines, the genotypes were classified
into three classes for plant height as: short (5 genotypes),
medium (3 genotypes) and tall (18 genotypes). Genotypes
1C282294 and 1C522273 had few branches, whereas 14 and
10 genotypes had medium and many number of branches,

respectively. For depth of leaf blade, three genotypes
had shallow lobing, while medium and deep lobing was
exhibited by 5 and 18 genotypes, respectively. For the leaf
blade color between veins (green or red), all the genotypes
displayed green color. Among the 26 genotypes, 03
genotypes expressed a purplish tinge of vein color and the
remaining 23 genotypes showed light green vein color.
For the petiole length, 11 genotypes were categorized as
medium, 12 as long and three genotypes as short. The flower
petal color was cream in 21 and yellow in 5 genotypes with
the petal base color purple on both sides in 19 genotypes
and inside only in 7 genotypes. All genotypes had light
green fruit. Fruit length was small in 6 genotypes, medium
and long each in 10 genotypes. Fruit diameter was small in
2, mediumin 22, and large in 2 genotypes. Fruit pubescence
was strong in genotype 1C522273, weak in 13, medium
in 6 and fruits were without pubescence in 6 genotypes.
Constriction of a basal part was strong in 7 genotypes, nine
genotypes had weak constriction and 10 genotypes had no
constriction. The fruit shape of the apex was categorized
as narrow acute in 15, acute in 9 and blunt in 2 genotypes.

Table 1: Morphological Characterization of 26 okra Genotypes as per DUS guidelines

Character Particular Genotypes No. of
genotypes
Stem- Color Green EC305616, EC550848, IC034190-A, Kashi Pragati, Parbhani Kranti, IC111478,1C117021, 21
1C117078,1C117300, IC522273,Arka Anamika, HRB55, Pusa Sawani, Gujrat Okra-5, Arka
Abhay, Punjab-8, Kashi Chaman, EMS-8-1, LAM1, Punjab Padmini, Kashi Kranti
Red 1C117202,1C117235,1C117238,1C282294, BO2 5
Stem- Number Few (<5) EC550848, 1C034190-A, IC111478,1C117021,1C117078, 1C117235,1C117238,1C117300, 11
of nodes at first 1C282294, Gujrat Okra-5, Kashi Chaman
a .
owering Medium (5-8)  EMS-8-1, LAM1, Punjab Padmini, Kashi Kranti, HRBS55, EC305616, IC117202, IC522273, 12
Pusa Sawani, Arka Abhay, Punjab-8, BO2
Many (>8) Arka Anamika, Kashi Pragati, Parbhani Kranti 3
Stem- Diameter Small (<1cm) None
Medium (1- EC550848,1C117202, 1C117300, 1C282294, Gujrat Okra-5 5
1.5cm)
Large (>1.5cm) 1C034190-A, 1C522273, EC305616, IC117021,1C117235,1C111478,1C117078,1C117238, 21
Arka Anamika, Arka Abhay, Pusa Sawani, Kashi Chaman, Kashi Pragati, Parbhani Kranti,
Punjab-8, LAM1, BO2, HRB55, Kashi Kranti, EMS-8-1, Punjab Padmini
Flowering (50% Early (<35days) None
f the plants with
gt Ieaesfoar?eso \g"gn Medium (35-45  EC305616, EC550848, IC111478, 1C117021, IC117078, IC117300, IC522273, 1C117202, 21
flower) days) 1C117235,1C117238, 1C282294, Kashi Pragati, Parbhani Kranti, Gujrat Okra-5, Arka
Abhay, Punjab-8, EMS-8-1, LAM1,Punjab Padmini, HRB55, BO2
Late (>45 days) 1C034190-A, Arka Anamika, Pusa Sawani, Kashi Chaman, Kashi Kranti 5
Plant height Short (<90cm) EC550848, 1C282294,1C034190-A, 1C117078,1C117300 5
Medium (90- 1C117235,1C117202,1C117238 3
120cm)
Tall (>120cm) EC305616, 1C111478,1C117021,1C522273, Arka Anamika, Kashi Pragati, Parbhani 18

Kranti, Pusa Sawani, Gujrat Okra-5, Arka Abhay, Punjab-8, Kashi Chaman, EMS-8-1,
LAM1,Punjab Padmini, Kashi Kranti, HRB55, BO2
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Character Particular Genotypes No. of
genotypes
Plant- Number of  Few (<2) 1C282294,1C522273 2
h
branches Medium (2-4)  1C034190-A, IC111478,1C117021,1C117078, IC117300, IC117202, IC117235,1C117238, 14
Arka Anamika, Gujrat Okra-5, Arka Abhay, Punjab-8, Kashi Chaman, Punjab Padmini
Many (>4) EC305616, EC550848, Kashi Pragati, Parbhani Kranti, Pusa Sawani, 10
EMS-8-1, LAMT1, Kashi Kranti, HRB55, BO2
Leaf blade-Depth  Shallow EC550848, 1C522273, Arka Abhay 3
f lobi
otiobing Medium IC282294, Pusa Sawani, Gujrat Okra-5, LAM1, BO2 5
Deep EC305616, IC034190-A, 1C111478,1C117021,1C117078, 1C117300, IC117202, 1C117235, 18
1C117238, Kashi Pragati, Parbhani Kranti, Arka Anamika, Punjab-8, Kashi Chaman, EMS-
8-1, Kashi Kranti, HRB55, Punjab Padmini
Leaf blade- Color  Green EC550848,1C111478,1C117021, IC117300, 1C282294, Kashi Pragati, 26
between veins Arka Anamika, Gujrat Okra-5, EMS-8-1, HRB55, EC305616, 1C117202, 1C117235,
1C117238, 1C522273, Pusa Sawani, Parbhani Kranti, Arka Abhay, Punjab-8, Kashi
Chaman, Punjab Padmini, BO2, 1C034190-A, IC117078, LAM1, Kashi Kranti
Red None 0
Vein- Color Light green EC550848,1C111478,1C117021, 1C117300, 1C282294, Kashi Pragati, 23
Arka Anamika, Gujrat Okra-5, EMS-8-1, HRB55, EC305616, IC117202, 1C117235,
1C117238, 1C522273, Pusa Sawani, Parbhani Kranti, Arka Abhay, Punjab-8, Kashi
Chaman, Punjab Padmini, BO2, 1C034190-A, IC117078, LAM1, Kashi Kranti
Purple EC305616, IC117300, 1IC034190-A 3
Petiole - Length Short (<12 cm) Arka Abhay, 1C117202,1C117235, 3
Medium (12- EC305616, EC550848, 1C117078, 1C117238, Gujrat Okra-5, EMS-8-1, Punjab Padmini, 11
18cm) LAM1, Kashi Kranti, HRB55, BO2
Long (>18cm) 1C034190-A, IC111478,1C117021,1C117300, 1C282294, Kashi Pragati, Arka Anamika, 12
1C522273, Pusa Sawani, Parbhani Kranti, Punjab-8, Kashi Chaman
Flower- Petal Cream EC305616, EC550848, IC117202, 1C117235,1C117078, 1C117238, 21
color Gujrat Okra-5, EMS-8-1, LAM1, Kashi Kranti, HRB55, BO2, 1C034190-A, 1C117021,
1C117300, 1C282294, Kashi Pragati, Arka Anamika, Arka Abhay, Punjab-8, Kashi Chaman
Yellow 1C111478, 1C522273, Pusa Sawani, Parbhani Kranti, Punjab Padmini 5
Purple None 0
Flower- Petal Inside only EC305616, 1C034190-A, IC117202, Pusa Sawani, Kashi Chaman, Punjab Padmini, HRB55 7
b I
(;jrepcls)or Both sides EC550848, IC117235, IC117078, IC117238, Gujrat Okra-5, EMS-8-1, LAM1, Kashi 19
Kranti, BO2,1C117021,1C117300, 1C282294, Kashi Pragati, Arka Anamika, Arka Abhay,
Punjab-8, Parbhani Kranti, IC111478, 1C522273
Flower-Diameter ~ Small 1C117238, 1C117300, Pusa Sawani, Arka Abhay, LAM1, Kashi Kranti 6
h f
%acfvtvef)mp © Medium EC305616, Arka Anamika, Kashi Pragati, IC034190-A, EC550848, IC117021,IC117078, 1
1C282294, Punjab-8, Kashi Chaman, HRB55
Large 1C111478,1C117202, 1C117235,1C522273, Parbhani Kranti, Gujrat Okra-5, EMS-8-1, 9
Punjab Padmini, BO2
Fruit- Color Light green None 0
Green EC305616, 1C117202, Arka Anamika, Kashi Pragati, Pusa Sawani, Kashi Kranti, EC550848, 26
1C034190-A,1C117021,1C117078, IC117300, 1C282294, Gujrat Okra-5, Arka Abhay,
Punjab-8, Kashi Chaman, EMS-8-1, LAM1, HRB55,B02, IC111478,1C117235, IC117238,
1C522273, Parbhani Kranti, Punjab Padmini
Light red None 0
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Character Particular Genotypes No. of
genotypes
Fruit- Length Small EC550848,1C034190-A,1C117021,1C111478, Arka Anamika, Gujrat Okra-5 6
Medium EC305616, IC117078,1C117202,1C117300, 1C282294, 1C522273, Parbhani Kranti, Kashi 10
Pragati, Arka Abhay, , Kashi Chaman
Long Pusa Sawani, Kashi Kranti, Punjab-8, EMS-8-1, LAM1, HRB55, BO2, Punjab Padmini, 10
1C117235,1C117238
Fruit Diameter (at  Small (<1.5cm)  IC117078, HRB55 2
id length
mid length) Medium (1.5-2.5  1C117238, Punjab-8, Kashi Chaman, EMS-8-1, Punjab Padmini, Kashi Kranti, IC117202, 22
cm) 1C117300, EC550848, 1C034190-A, LAM1, 1C282294, Arka Abhay, Parbhani Kranti,
EC305616, IC111478,1C117021,1C117235, Pusa Sawani, Arka Anamika, Gujrat Okra-5,
BO2
Large (>2.5cm)  Kashi Pragati, [C522273 2
Fruit-Pubescence  Absent EC550848, 1C117078,1C117202, 1C117300, Kashi Pragati, EMS-8-1 6
Weak EC305616, 1C034190-A, IC117021,1C282294, Parbhani Kranti, Pusa Sawani, Arka Abhay, 13
Punjab-8, Kashi Chaman, LAM1,Punjab Padmini, Kashi Kranti, BO2
Medium 1C111478,1C117235,1C117238,Arka Anamika, Gujrat Okra-5, HRB55 6
Strong 1C522273 1
Fruit- Absent EC305616, 1C034190-A, IC117021,1C117235,1C117300, Parbhani Kranti, Punjab-8, 10
Constriction of LAM1, BO2, HRB55
basal part . .
Weak EC550848,1C111478,1C117078,1C117202,1C117238, Arka Anamika, Gujrat Okra-5, Arka 9
Abhay, Kashi Kranti
Strong 1C282294, 1C522273, Kashi Pragati, Pusa Sawani, Kashi Chaman, EMS-8-1, Punjab 7
Padmini
Fruit- Shape of Narrow acute EC305616, EC550848, IC117021,1C117235,1C117078,1C117202, 1C117300, Kashi Pragati, 15
apex Parbhani Kranti, Gujrat Okra-5, Arka Abhay, Punjab-8, Punjab Padmini, BO2, HRB55
Acute 1C034190-A, 1C117238, Arka Anamika, IC522273, Pusa Sawani, Kashi Chaman, EMS-8-1, 9
LAM1, Kashi Kranti
Blunt 1C111478,1C282294 2
Fruit- Number of <6 EC305616, EC550848, IC117021, 1C117202, 1C117300, Kashi Pragati, Parbhani Kranti, 24
locules Gujrat Okra-5, Arka Abhay, Punjab-8, Punjab Padmini, BO2, HRB55, IC034190-A,
1C117238, Arka Anamika, 1C522273, Pusa Sawani,
Kashi Chaman, EMS-8-1, LAM1, Kashi Kranti, IC111478, 1C282294
6to7 1IC117078,1C117235 2
>8 None 0
Fruit-Length of Short (<10cm) None 0
hysiologicall
rﬁ\a)::zlfec;rg;: y Medium (10- EC305616,1C117021,1C117300, IC111478,1C117078,1C117202, 15
15cm) Gujrat Okra-5, Arka Abhay, Pusa Sawani, Kashi Pragati, LAM-1, EC550848, 1C034190-A,
1C282294, EMS-8-1
Long (>15cm) BO2, HRB55, Kashi Kranti, Punjab Padmini, IC117235,1C117238,1C522273, Arka 1
Anamika, Parbhani Kranti, Punjab-8, Kashi Chaman,
Seed- Color Green EC550848, 1C034190-A, EC305616, 1C117235,1C117300, IC117078,1C117202, Arka 19
Anamika, Gujrat Okra-5, Kashi Chaman, Kashi Pragati, Parbhani Kranti, LAM1, BO2,
HRB55, Kashi Kranti, 1C282294, EMS-8-1, Punjab Padmini
Brown 1C117021,1C111478,1C117238,1C522273, Pusa Sawani, Arka Abhay, Punjab-8 7
Seed- Hairiness Absent EC550848, 1C034190-A, EC305616, 1C117235,1C117300, IC117078,1C117202, Arka 20
Anamika, Gujrat Okra-5, Kashi Chaman, LAM1, BO2, Kashi Kranti, IC282294, Punjab
Padmini, IC111478,1C117238, Pusa Sawani, Arka Abhay, Punjab-8
Present 1C117021, 1C522273, Kashi Pragati, EMS-8-1, HRB55, Parbhani Kranti 6
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Among the 26 genotypes, only two genotypes (IC117078
and 1C117235) had more than six locules. Physiologically
mature fruit length was medium in 15 genotypes and long
in 11 genotypes. Seed color was green in 19 and brown in
11 genotypes, with hairiness in 6 genotypes and none in
20 genotypes. These distinct genotypes might be used in
breeding programs to enhance fruit yield and related traits.
These results align with findings by Binalfew and Alemu
(2016), Joshi et al. (2020) and Pallakki et al. (2022).

Based on mean performance (Table 2), among the 26
genotypes, Pusa Sawani (204.46 cm) had the maximum
plant height, while IC034190-A (151.18 cm) had the shortest.
Genotype EC 550848 had the most primary branches per
plant (6.06), while IC 522273 had the least (1.74). For the
internodal length, genotype IC 522273 registered the longest
length (9.39 cm) and Punjab Padmini had the shortest (2.26
c¢m). The earliest node at first flowering appeared at 2.66
nodes in genotype IC 034190-A and BO-2, while Parbhani
Kranti exhibited the latest (6.10 nodes). Genotype IC 117202
took 40.54 days for days to 50% flowering, which was the
earliest among the genotypes, while EC 550848 (44.57 days)
was the latest. The maximum length of fruit was showed
by the genotype HRB-55 (14.32 cm) and EC 550848 had the
shortest (8.53 cm). IC 522273 had the largest fruit diameter

Table 2: Mean performance of okra genotypes

(4.30cm) and IC 117078 was the smallest (1.38 cm). The results
werein line with the previous findings of Ola et al. (2021) for
fruit length and diameter. Among the studied genotypes,
genotype IC 522273 exhibited the heaviest fruit (27.77 g),
whereas IC 117021 was the lightest (8.53 g). Genotype IC
282294 produced the most fruits per plant (20.13) and IC
522273 the fewest (8.66). HRB-55 had the highest fruit yield
per plant (279.49 g), followed by LAM-1 (254.53 g) and IC
522273 (235.82 g), while EC 550848 was the lowest (96.59 g).
These results align with the findings of Pallakki et al. (2022),
Koundinya et al. (2013), Reddy et al. (2022) and Verma et al.
(2018).

Genetic Variability

The higher magnitude of PCV compared to GCV across
all characters suggests environmental influence on their
expression. The close relationship between PCV and GCV
indicates minimal environmental impact (Table 3). PCV was
highest (>30%) for internodal length (35.86%), fruit diameter
(35.72%), fruit weight (35.67%), number of primary branches
per plant (35.61%) and fruit yield per plant (30.71%). Moderate
PCV (20-30%) was noted for a node at first flower appears
(25.39%) and the number of fruits per plant (22.08%). PCV
was low (<20%) for days to 50% flowering (4.05%), plant

PH

Genotypes (cm) PB/P IL (cm) NFF DF50 FL (cm) (cm) FW (g) F/P FY/Plant(q)
EC-305616 165.14 243 5.02 3.56 41.15 10.76 1.73 10.20 10.50 96.71
EC- 550848 166.36 6.06 3.79 2.76 4457 8.53 1.63 9.19 10.56 96.59
IC 034190-A 151.18 2.90 3.88 2.66 4237 9.20 1.68 9.71 13.13 127.13
IC111478 184.36 4.60 6.92 3.60 41.96 8.92 1.87 9.86 16.13 156.08
IC 117021 185.63 1.86 6.28 3.53 40.95 9.80 1.84 8.53 15.73 132.17
IC117078 160.54 4.24 4.32 293 41.52 10.15 1.38 12.18 16.40 187.16
IC 117202 178.11 5.13 4.92 4.80 40.54 9.74 1.61 9.04 13.26 116.78
IC117235 167.20 3.90 4.44 3.63 43.15 11.76 1.83 15.08 14.40 203.10
IC117238 162.03 4.76 3.14 4.60 41.19 11.12 1.83 16.28 9.86 155.91
IC 117300 153.22 3.13 4.76 333 41.85 9.79 1.65 9.17 12.20 106.56
1C 282294 167.25 5.76 7.54 4.53 40.60 9.85 2.34 9.27 20.13 165.80
IC 522273 184.77 1.74 9.39 5.70 42.98 11.10 4.30 27.77 8.66 235.82
Parbhani Kranti 188.68 3.43 5.31 6.10 41.91 10.38 1.72 9.16 12.06 121.52
Pusa Sawani 204.46 3.58 6.67 5.43 43.69 11.21 1.76 16.66 12.23 193.46
Gujrat Okra-5 188.35 1.76 4.95 4.63 40.79 10.18 1.84 9.15 14.06 116.27
Arka Abhay 188.67 3.20 5.46 4.96 4239 10.70 2.29 10.46 15.80 155.24
Punjab-8 192.17 5.13 6.32 4.40 43.71 12.20 1.59 13.23 16.80 213.78
Kashi Chaman 177.45 3.13 3.39 3.83 43.98 12.51 1.50 12.92 16.66 206.43
EMS-8-1 180.27 4.26 349 433 4235 9.33 1.64 15.48 16.26 225.29
LAM-1 185.77 2.76 3.69 5.36 43.05 9.95 1.60 2141 12.46 254.23
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Punjab Padmini 181.17 4.06 2.26 553 42.63 11.20 1.71 13.20 14.33 183.86
Kashi Kranti 190.06 1.90 3.80 5.60 44.38 12.83 1.65 18.22 11.06 196.88
HRB-55 184.33 297 7.59 5.30 42.07 14.32 1.44 18.36 12.36 279.49
BO-2 180.53 4.69 2.64 2.66 41.19 13.92 1.76 13.60 10.53 146.48
Arka Anamika 198.76 4.63 7.46 4.10 4343 9.96 1.72 11.14 11.23 138.16
Kashi Pragati 182.60 2.76 5.62 5.16 42.20 10.06 3.70 10.48 13.46 130.09
Mean 178.81 3.64 5.12 4.35 42.33 10.75 1.91 13.06 13.47 166.96
S.E(mz) 4.96 0.28 0.38 0.29 0.88 0.34 0.13 0.44 0.88 8.38
C.D@5% 14.09 0.80 1.09 0.82 2.52 0.96 0.38 1.25 252 23.83

PH - Plant height (cm), PB/P-Number of primary branches per plant, IL- Internodal length (cm), NFF- Node at first flower appears , DF50- Days to 50%
flowering, FL- Fruit length (cm), FD- Fruit diameter (cm), FW- Fruit weight (g), F/P- Number of fruits per plant, FY/Plant- Fruit yield per plant (g)

Table 3: Estimates of genetic variability parameters in okra genotypes

Range Coefficient of Variation
Characters Heritability bs (%) GA as % of mean

Min Max GCV PCV
Plant height (cm) 151.18 204.46 6.97 8.47 67.84 11.84
Primary branches/plant 1.74 6.06 32.95 35.61 85.62 62.81
Internodal length (cm) 2.26 9.39 33.39 35.86 86.68 64.04
Node at 1 flower appears 2.66 6.10 22.60 25.39 79.29 41.47
Days to 50% flowering 40.54 44.57 1.80 4.05 19.87 1.66
Fruit length (cm) 8.53 14.32 13.15 14.25 85.16 24.99
Fruit diameter (cm) 1.38 4.30 33.59 35.72 88.43 65.08
Fruit weight (g) 8.53 27.7 35.19 35.67 97.31 71.50
No. of fruits/plant 8.66 20.13 18.90 22.08 73.23 33.31
Fruit yield/ plant (g) 96.59 279.49 29.45 30.71 91.97 58.19

DAS- days after sowing, Min.- minimum, Max.- maximum, GCV- genotypic coefficient of variation, PCV- phenotypic coefficient of variation, BS-

broad sense, GA- genetic advance

height (8.47%) and fruit length (14.25%). Low PCV indicated
inept selection for these traits due to a narrow genetic base.
Studies by Sravanthi et al. (2021), Koundinya et al. (2013)
and Verma et al. (2018) support these findings, particularly
for fruit yield per plant, fruit weight, internodal length and
number of primary branches per plant, suggesting their
suitability for further breeding programs.

High GCV (>30%) was observed for fruit weight (35.19%),
fruit diameter (33.59%), internodal length (33.39%) and
a number of primary branches per plant (32.95%). These
findings aligned closely with Sravanthi et al. (2021) for fruit
weight and number of primary branches per plant. Low GCV
(<20%) was noted for days to 50% flowering (1.80%), plant
height (6.97%), fruit length (13.15%) and number of fruits per
plant (18.90%). These results closely match those of Verma et
al. (2018) and Kumari et al. (2017) for days to 50% flowering,
number of fruits per plant and fruit length, as well as those of
Verma et al. (2018) for plant height. Moderate GCV (20-30%)
was exhibited for fruit yield per plant (29.45%) and node
at first flower appears (22.60%). A similar resemblance for

a node at first flower appears was reported by Ranga and
Darvhankar (2022).

Heritability and Genetic Advance

Broad-sense heritability was estimated for each character
to determine the relative magnitude of genotypic and
phenotypic variation, providing insights into the heritable
aspect of variability crucial for plant breeding. Heritability
estimates ranged from 19.87% (days to 50% flowering) to
97.31% (fruit weight), indicating the proportion of overall
variances attributed to genetic influence. The heritability
estimations were categorized as high (>85%), moderate
(60-85%) and low (<60%). Results showed high heritability
(>85%) for fruit weight (97.31%), fruit yield per plant (91.97%),
fruit diameter (88.43%), internodal length (86.68%), number
of primary branches per plant (85.62%) and fruit length
(85.16%). Low heritability (<60%) was observed for days
to 50% flowering (19.87%). Moderate heritability (60-85%)
was noted for the traits viz., a node at first flower appears
(79.29%), fruits per plant (73.23%) and plant height (67.84%).
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Genetic advance, along with heritability, serves as a crucial
selection parameter for identifying superior genotypes
for future breeding programs. High heritability coupled
with high genetic advance as a percentage of mean was
observed for fruit weight, fruit yield per plant, number of
primary branches per plant, fruit diameter and internodal
length (Table 3), indicating the potential for direct selection-
based improvement due to additive gene action. These
findings were consistent with previous studies, particularly
for fruit weight by Singh (2015) and fruit yield per plant by
Kumari et al. (2017) and Sravanthi et al. (2021). Moderate
genetic advance with high heritability, as seen in a node
at the first flower, appears and a number of fruits per plant
suggests a merged effect of additive and non-additive
gene action. Conversely, high heritability coupled with low
genetic advance was observed for fruit length, indicating
the relevance of both additive and non-additive gene
action. Low heritability alongside low genetic advance was
noted for days to 50% flowering. These results emphasize
the impact of non-additive gene action and underscore the
importance of evaluating materials across multiple sites and
generations for improving overall fruit yield.

Conclusion

The study based on morphological characterization
and genetic parameters suggested that genotypes like
1C522273 (184.77 cm plant height and 235.82 g yield per
plant), Arka Anamika (198.76 cm height and 138.16 g yield/
plant), BO2 (red stem color, 180.53 cm height and 146.48 g
yield/plant), IC117235 (red stem color, 167.20 cm height and
203.10 g yield/plant), HRB55 (184.33 cm height and 279.49
g maximum yield/plant), LAM1 (21.41 g fruit weight and
254.23 g yield/plant) and 1C282294 (20.13 maximum number
of fruits per plant) could be selected as best genotypes
and these genotypes might be exploited in the breeding
program to develop superior hybrids that can maximize
the yield of okra.
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{2t & TuTeTas @80T gUT, TR uRadRiterdT, SafRisar ok STafRies Saf & eread aea & forg 97t & el SiHieey W Tt srgar
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T[T & 31fdes gt foka T | SedAed s (35.86, 33.39), Wl @ AW (35.72, 33.59), ®e &l g (35.67, 35.19) 3R U did wrafis
TmraEreit (35.61, 32.95) &t &1 & forg siftread trersfue g Sirersiues e 1ore st o mar, o g ard gan &l {4t &t smgafies eeamn
H SgeTd % HRT IUST H GYR I It SR § | el &l aid (97.31, 71.50), Ui T et <t 3ust (91.97, 58.19), Wt o1 ATH (88.43, 65.08),
ZetAred 7S (86.68, 64.04) 3R Ui U1 yrerfiies s &t 4w (85.62, 62.81) S w1foTt 3 foiy 3 71U Are & Uf=Id & €9 § 3o TafRich
WY & S I STARIAAT] RN € o 3 ATIeTeh ST <At fohaT 3 RoT § 37X TRl I9+ 3 HIH ¥ 3 Aevil ol GedIgdds Hotgd d ST A
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