Pak. J. Bot., 55(2): 689-695, 2023. DOI: http://dx.doi.org/10.30848/PJB2023-2(26)

RESPONSE OF OKRA (ABELMOSCHUS ESCULENTUS L.) Fs.c POPULATION
OF FOR EARLINESS AND YIELD TRAITS

MUHAMMAD SALEEM KHAN', SARDAR ALI', NAUSHAD ALI', SHER ASLAM KHAN', RASHEED AKBAR?,
MOHAMMAD JAVED ANSARF, SHAH FAHAD***, RAHUL DATTA®, SUBHAN DANISH*®*,
SHAH HASSAN’, TAUFIQ NAWAZ®, SHAH SAUD’* AND MUHAMMAD ADNAN"

!Department of Plant Breeding & Genetics, The University of Haripur, Haripur, Pakistan
“Department of Entomology, The University of Haripur, Haripur, Pakistan
Department of Botany, Hindu College Moradabad (Mahatma Jyotiba Phule Rohilkhand University Bareilly), India-244001
‘Hainan Key Laboratory for Sustainable Utilization of Tropical Bioresource, College of Tropical Crops,
Hainan University, Haikou 570228, China
*Department of Agronomy, The University of Haripur, Haripur, Pakistan
Department of Geology and Pedology, Faculty of Forestry and Wood Technology, Mendel University in Brno,
Zemedelskal, 61300 Brno, Czech Republic
"Department of Agricultural Extension Education & Communication, The University of Agriculture,
Peshawar, 25130, Khyber Pakhtunkhwa, Pakistan
*Department of Food Sciences and Technology, The University of Agriculture Peshawar, Pakistan
“College of Life Science, Linyi University, Linyi, China
""Department of Agriculture, The University of Swabi, Khyber Pakhtunkhwa, Pakistan
*Corresponding author's email: sardarbuner56@gmail.com; shah_fahad80@yahoo.com;saudhort@gmail.com; sd96850@gmail.com

Abstract

Okra (Abelmoschus esculentus L. Moench) is a widely cultivated vegetable crop all over the world. It is a rich
source of protein. The genetic diversity of okra germplasm can play a significant role in developing its high yielding
varieties. Selection of best parents for okra hybridization program and subsequent selection of transgressive segregants is
an important strategy in this regard. That’s why the current study was conducted to investigate genetic variation among
the okra (4belmoschus esculentus L.) genotypes for yield and yield-related traits. The experimental material comprised
fifteen Fs4 (SO1- SO15) okra cross combinations along with their 6 parents (Punjab Selection, Pusaswami, Arka
Anamika, Super Green, Green Star and Subz Pari). Results showed that among okra parental populations, Punjab
Selection took minimum days to 50% flowering (51.7 days), marketable fruit length (15.1 cm), marketable fruit girth
(1.31 em) and internode length (4.37 cm) while exhibited maximum, pods plant™ (22.9 pods), physiological mature pod
length (16.8 cm), physiological mature pod girth (2.18 cm) and pod yield (6.18 kg), respectively. Maximum internodes
plant! (22.9 internodes) were observed for okra parental genotype Sabz Pari. Okra genotype SO8 and SO15 gave
maximum pods plant™ (27.6 pods) internodes plant™ (19.5) and pod yield (7.10 kg), respectively. Based on excellent
results okra parental genotypes, Punjab Selection and Sabz Pari along with F 5. segregating populations SO8, SO12 and
SO15 are recommended for future okra crossing programs.
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Introduction

Okra (Abelmoschus esculentus L. Moench) is the
most important vegetable crop grown widely all over the
world. The place of origin of okra is Ethiopia but it is
cultivated widely in hot and sub-tropical regions of the
world. Okra plays pivotal role in the developing economy
of a society. Worldwide India ranks first in terms of total
area and production of okra while Pakistan ranks seventh.
It is an annual herbaceous plant grown two times a year
i.e., summer and spring seasons. Okra is mainly grown for
its green immature nutritive fruits. Okra is a rich source of
protein and is considered a low-fat food. It has unique
nutrients and phytochemical profiles and is particularly
rich in dietary fibers, minerals, vitamin C, folate, vitamins
B1, B6, and K as well as bioactive components such as
flavonoids (quercetin and phytosterols).

Okra is the best vegetable crop in Pakistan. During
2018 the okra total cultivated area in Pakistan was 15713
ha registering 120637 tons production (FAOSTATE,
2018). Okra is also grown in Khyber Pakhtunkhwa
Province with an area of 16809 hectares with a production

of 2083 tons, respectively but the average pod yield of
okra in the province is very low (https://agrihunt.com,
2018). Genetic diversity among okra germplasm plays a
significant role in the breeding program as it helps to
develop the best varieties with desired traits. It is a
prerequisite to develop high yielding okra varieties to
achieve high fruit yield per unit area. The selection of the
best parents for the okra hybridization program and
subsequent selection of transgressive segregants is a very
important breeding strategy (Prakash et al., 2011).
Information about the inheritance of various characters
and determining appropriate breeding procedures for a
particular crop is important before the start of any
breeding program. Fruit size, texture, color, fruit test,
yield, adaptability to greenhouse/field condition and
requirement of light/temperature are some of grower’s
specific choices for selection of any okra variety
(Basiden, 1994). Genetic variation in okra genotypes can
be estimated by observing the phenotypes of the plants
and measuring the morphological characters. The
morphological mode of characterization of the diverse
genotypes is robust, reliable, and less costly.
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Heritability is the percentage of genotypic variation
to the total phenotypic change, which consist of both
genetic and environmental variances. Heritability
indicates only the effectiveness with which selection of a
genotype can be based on phenotypic performance, but
it fails to indicate the expected genetic progress in one
cycle of selection. Heritable variation can be effectively
used with a greater degree of accuracy when heritability
is studied in conjunction with genetic advances
(Ullangula, 2017). The heritability of a given trait shows
the amount to which it is expected to be inherited to the
coming generation and it's more useful when utilized in
combination with the estimation of expected genetic
gain/ genetic advance. While the genetic advance (GA)
is an enhancement in mean phenotypic values of all
chosen plants over the parental population. Genetic
Advance (G A) is proof of the expected gain which we
can get from the selection of higher individuals.
Heritability, as well as genetic advance, is useful in
calculating the expected gain under selection then
heritability alone (Arshad Igball et al., 2018).

Keeping in mind the importance of morphological
characterization and variability, the present study was
designed with the objectives to estimate genetic variation
among the parental genotypes and segregating populations
of okra and to identify the best performing segregating
populations for yield and yield associated traits.

Materials and Methods

The present experiment was carried out to assess
genetic  variability among okra genotypes for
morphological characteristics at Agricultural Research
Station (ARS) Swabi during 2019. The experimental
material comprised 15 Fs.4 segregating populations and 6
parental genotypes which are listed in (Table 1).
Randomized complete block design (RCBD) was used
having three (03) replications. Every okra genotype was
grown in 4 rows plot having a three-meter row length.
The distance of 60.0 cm and 20.0 cm was kept
respectively in row to row and plant to plant. All other
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cultural practices were applied constantly to each
experimental plot.

Days to first flower initiation, days to first pod
development, days to 50% flowering, marketable pod
length (cm), marketable pod girth (cm), physiological
mature pod length (cm), physiological mature pod girth,
plant height (cm), primary branches plant”, inter nod
length (cm), inter nods plant™, stem diameter (cm), pods
on primary branches, pods plant”, seed pod” and yield
plot” (kg) were observed.

Statistical Analysis

The recorded data were analyzed by using the
principle of Singh & Chaudhary (1985) for the Fsg
segregating populations along with okra parents (Table 2).
The least significant difference test was estimated for
means partition and appropriate association.

Heritability estimation: Heritability, as well as
hereditary and natural fluctuation, was evaluated from the
cruel square in ANOVA for each considered character
concurring to Singh & Chaudhary (1979).

Genotypic mean sqare — Error mean square
Number of replications

Genotypic variance (Vg) =

Environmental variance (Ve) = Error mean square
Phenotypic variance (Vp) = Vg + Ve

Broad sense heritability (h’bs) assessed as:

: _vg
h (bs) vp

Vp— Phenotypic variance for a specific character
(h’bs) —Broad sense heritability for a specific trait

Vg— Genetic difference

Table 1. Okra genotypes used in the study at Agricultural Research Station Swabi during 2019.

S. No. Parents S. No. F5 Lines Cross combination

1 Punjab Selection 1 SO1 Punjab Selection x Pusaswami
2 Pusaswami 2 SO2 Punjab Selection x Arka Anamika
3 Arka Anamika 3 SO3 Punjab Selection x Super Green
4 Super Green 4 SO4 Punjab Selection x Green Star
5 Green Star 5 SOS5 Punjab Selection x Sabz Pari
6 Sabz Pari 6 SO6 Pusaswami x Arka Anamika

7 SO7 Pusaswami % Super Green

8 SO8 Pusaswamix Green Star

9 SO9 Pusaswami x Sabz Pari

10 SO10 Arka Anamika x Super Green

11 SO11 Arka Anamika % Green Star

12 SO12 Arka Anamika x Sabz Pari

13 SO13 Super Green % Green Star

14 SO14 Super Green x Sabz Pari

15 SO15 Green Starx Sabz Pari
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Table 2. Mean squares values of okra genotypes studied during 2019.
Trait Replication | Genotypes Parents Fs.6 PVs.Fs | Error
Degree of freedom 2 20 5 14 1 40
Days to 50% flowering 5.349%* 11.18%* 10.62%* 1.984NS  142.8%*  1.165
Marketable fruit length (cm) 1.269N8 2.193* 0.040™° 3.078**  0.561N  1.031
Marketable fruit girth (cm) 0.0008" 0.014%* 0.0025™8 0.014* 0.066**  0.007
Pods plant™ 9.885%* 13.57%* 6.934%* 6.616%%  1442%%  0.625
Physiological mature pod length (cm) 11.96%* 4.737*%* 2.820%** 0.84NS 68.80** 0.807
Internode length (cm) 0.668* 0.868%** 0.090™* 1.036%*  2.395%%  0.176
Internodes plant™ 1.710N8 18.94%* 3.061% 6.906*%*  266.8%* 1.202
Physiological mature Pod girth (cm) 0.144** 0.166** 0.153** 0.020* 2.279%* 0.010
Pod yield (kg) 0.0658 3.654%% 3.093%* 0.125%%  55.86%%  0.047

Genetic advance (GA): The GA was calculated by using
Panse and Sukhatme formula (1965).

GA =KX /o%p X h?

K& 01.76 (10% intensity of selection)

J0%p < PSD (Phenotypic standard deviation)

h?— BSH (broad sense heritability) for a particular character.
GA
GA% = X x 100

In which
X« mean of specific Fs okra population for particular character
Results

Days to 50% flowering: ANOVA exhibited significant
(p<0.01) differences amongst parents and interaction of
parents Vs. Fs¢ but non-significant differences were
observed among Fss okra genotypes for days to 50%
blooming (Table 2). Mean values among the parents for
days to 50% flowering varied from 51.7 to 57.0 days.
Punjab Selection took minimum (51.7 days) to 50%
flowering following by Pusaswami, Arka Anamika, and
Green Star with values of 53.5, 55.0 and 55.3 days,
respectively. Maximum days to 50% flowering (57.0
days) were recorded for okra genotype Sabz Pari. Mean
values of the Fsc segregating populations varied from
50.3 to 53.3 days. Okra genotype SO9 showed minimum
days to 50% flowering (50.3 days) followed by SO7,
SO14 (50.7), SO2 and SO3 with minimum values of 51.0,
51.3 days, respectively (Table 3) while maximum days to
50% flowering (53.3 days) were recorded for okra
genotype SO1 (Table 3). Among the okra genotypes, low
PCV (6.60%), GCV (6.27%), high broad-sense
heritability (90.25%) and low genetic advance (5.494%)
were recorded for days to 50% flowering (Table 5).

Marketable fruit length (cm): The analysis of variance
showed pronounced variations (p<0.01) in Fs. segregating

populations for marketable fruit length. Non-significant
differences were manifested by parents and interaction of
parents Vs. Fs¢ segregating populations for this trait
(Table 2). Among the okra parents, marketable fruit length
varied from 15.1 to 15.4 cm. Punjab Selection manifested
minimum fruit length (15.1 cm) followed by Pusaswami,
Arka Anamika and Super Green with minimum values
152 and 153 cm respectively while maximum
marketable fruit length (15.4 cm) was recorded for okra
parent Green Star. Mean values for marketable fruit
length among okra Fs4 segregating populations varied
from 13.2 to 16.9 cm. Okra genotype SO12 observed
minimum marketable fruit length (13.2 cm) followed by
S08, SO13, SO7 and SO15 with values of 14.1, 14.3,
14.4 and 14.6 cm, respectively. Maximum marketable
fruit length (16.9 c¢cm) was exhibited by okra genotype
SO9 (Table 3). Among the okra genotypes moderate PCV
(11.21%), low GCV (8.98%), high (64.20%) broad-sense
heritability and low (1.917%) genetic advance was
recorded for this trait (Table 5).

Marketable fruit girth (cm): Highly significant
(p<0.01) differences were shown by the parent's Vs.
Fsc segregating populations, substantial differences
(p<0.05) by the Fs¢ segregating populations while
parental genotypes exhibited  non-significant
differences for marketable fruit girth (Table 2). Among
parents, mean values for marketable ™" girth ranged
from 1.31 to 1.38 cm. Punjab Selection showed
minimum marketable fruit girth (1.31 cm) followed by
Pusaswami, Arka Anamika and Super Green with
values 1.32, 1.33 and 1.36 cm, respectively. Maximum
marketable fruit girth (1.38 cm) was observed for Sabz
Pari. Among the Fss segregating populations,
marketable fruit girth varied from 1.28 to 1.53 cm.
Okra genotype SOS5 manifested maximum marketable
fruit girth (1.53 cm) while SO12 recorded minimum
marketable fruit girth (1.28 cm) followed by SO14,
SO7, SO6 and SO1 with marketable fruit girth values
of 1.31, 1.36, 1.37 and 1.38 cm, respectively (Table 3).
Among the okra genotypes low PCV, GCV (7.73%,
9.80%) and high heritability (62.37%) with low genetic
advance 0.150% were observed for marketable fruit
girth (Table 5).
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Table 3. Mean values for days to 50% flowering, marketable pod length, marketable pod girth and pod plant™
of okra genotypes studied during 2019.

Days to 50% Marketable pod Marketable pod 1
Okra genotypes fl)(;wering length (cng girth (cm? Pods plant
Punjab Selection 51.7 15.1 1.31 22.9
Pusaswami 53.7 15.2 1.32 22.7
Arka Anamika 55.0 15.3 1.33 20.9
Super Green 56.0 15.3 1.36 19.6
Green Star 553 15.4 1.37 19.8
Sabz Pari 57.0 15.4 1.38 19.7
SOl 533 15.0 1.38 24.1
SO2 51.0 16.1 1.49 23.7
SO3 513 14.9 1.41 23.9
SO4 523 16.5 1.47 26.5
SO5 51.3 16.1 1.53 24.3
SO6 51.0 15.5 1.37 23.3
SO7 50.7 14.4 1.36 22.4
SO8 52.0 14.1 1.49 27.6
SO9 50.3 16.9 1.43 259
SO10 51.3 15.7 1.48 25.5
SO11 513 143 1.40 22.8
SO12 52.7 13.2 1.28 23.0
SO13 51.0 14.3 1.44 23.6
SO14 50.7 14.7 1.31 24.7
SO15 51.3 14.6 1.39 23.0

Table 4. Mean values for physiological mature pod length, internode length, internodes plant™, physiological
mature pod girth and pod yield of okra genotypes were studied during 2019.

Okra genotypes Physiological mature Internode length Intern()(lies Physiological mature Pod yield
pod length (cm) (cm) plant’ pod girth (cm) (kg)
Punjab Selection 16.8 4.37 20.3 2.18 6.18
Pusaswami 16.0 4.46 20.7 1.97 5.43
Arka Anamika 15.6 4.55 21.7 1.90 4.23
Super Green 153 4.65 22.1 1.77 4.32
Green Star 14.6 4.68 22.4 1.63 3.97
Sabz Pari 14.1 4.85 22.9 1.57 343
SO1 18.1 4.33 15.9 2.11 6.58
SO2 17.6 4.30 18.0 2.31 6.66
SO3 17.6 3.89 16.9 2.31 6.48
SO4 17.4 3.96 17.3 2.33 6.84
SO5 18.5 4.37 17.3 2.19 6.76
SO6 17.6 3.93 17.9 2.33 6.23
SO7 18.3 3.78 19.1 2.19 6.42
SO8 17.5 3.59 19.5 2.39 6.54
SO9 18.5 4.00 17.3 2.27 6.74
SO10 17.7 3.81 17.3 2.29 6.73
SO11 16.4 5.59 17.1 2.31 6.82
SO12 17.9 4.04 13.9 2.11 6.76
SO13 17.5 5.26 14.2 2.26 6.75
SO14 17.4 3.33 18.1 2.19 6.74
SO15 18.1 4.26 17.0 2.25 7.10

Pods plant'l: The difference amongst parents, Fsg
segregating populations and parents Vs. Fs for the pods
plant” were significant (p<0.01), shown in Table 2. Among
the okra parental genotypes mean values for pods plant”
varied from 19.6 to 22.9 pods. Punjab Selection exhibited a
maximum (22.9 pods) pods plant™ followed by Pusaswami,
Arka Anamika and Green Star with values 0f 22.7, 20.9 and
19.8 pods, respectively. Minimum pods (19.6 pods) were
shown by okra parental genotype Super Green. Among the

Fs.s okra genotypes, pods plant'1 varied from 22.4 to 27.6
pods. Okra genotype SO8 exhibited maximum pods plant™
(27.6 pods) followed by SO4, SO9, SO10 and SO14 with
pods plant”! values of 26.5, 25.9, 25.5 and 24.7 pods,
respectively. Minimum pods plant (22.4 pods) were shown
by okra genotype SO7 (Table 3). Higher heritability
(95.52%) and low genetic advance (6.289%), while
moderate PCV (16.03%) and GCV (15.67%) values were
manifested by okra genotypes for this trait (Table 5).
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Table 5. Phenotypic variance, genotypic variance, environmental variance, phenotypic coefficient of variation, genotypic

coefficient of variation and coefficient of variance, heritability and genetic advance studied during 2019.

Traits Vp Vg Ve PCV% | GCV% | h*% GA Ccv
Days to 50% flowering 11.96 10.79 1.165 6.601 6.271 90.25 5494  0.020
Marketable fruit length (cm) 2.880 1.849 1.031 11.21 8.982 64.20 1917  0.067
Marketable fruit girth (cm) 0.018 0.011 0.007 7.740 9.800 62.37 0.150  0.060
Pods plant™ 13.99 13.36 0.625 16.03 15.67 95.52 6.289  0.033
Physiological mature pod length (cm) 5.275 4.468 0.807 13.46 12.39 84.69 3.433 0.052
Internode length (cm) 0.985 0.809 0.176 23.16 20.99 82.13 1.435  0.097
Internodes plant™ 1974 18.53 1.202 24.13 23.38 93.90 7.343 0.059
Physiological mature pod girth (cm) 0.173 0.163 0.010 19.52 18.91 93.84 0.688  0.0007
Pod yield (kg plot™) 1.250 1.202 0.047 18.38 18.02 96.16 1.892  0.036
Physiological mature Pod length (cm): Pronounce the parental genotypes, clear differences were observed

differences (p<0.01) were observed in okra parents and
interaction of parents Vs. Fs, segregating populations and
non-significant differences were shown in okra Fsg
genotypes for physiological mature pod length (Table 2).
Among okra parental genotypes, physiological mature pod
length varied from 14.1 to 16.8 cm. Punjab Selection
showed maximum physiological mature pod length (16.8
cm) followed by Pusaswami, Arka Anamika and Super
Green with values of 16.0, 15.6 and 15.3 cm, respectively.
Minimum physiological mature pod length (14.1 cm) was
observed for Sabz Pari. Among Fs¢ segregating
populations, physiological mature pod length varied from
16.4 to 18.5 cm. Okra genotypes SO5 and SO9 exhibited
maximum physiological mature pod length (18.5cm)
followed by SO7, SO1 and SO12 with mean values of 18.3,
18.1 and 17.9 cm, respectively. Minimum physiological
mature pod length (16.4 cm) was recorded for SO11 okra
genotype (Table 4). High heritability (84.69%), low genetic
advance (3.433%) and moderate PCV (13.46%), GCV
(12.39%) were observed among okra genotypes for
physiological mature pod length (Table 5).

Internode length (cm): Mean square values revealed
visible differences (p<0.01) in Fs¢ segregating
populations and parents Vs. Fs.4 segregating populations
for internode length while non-significant differences in
parents were observed for this feature (Table 2). Among
the parental genotypes, internode length varied from 4.37
to 4.85 cm. Punjab Selection manifested minimum
internode length (4.37 cm) followed by Pusaswami, Arka
Anamika and Super Green with minimum mean values
4.46, 4.55 and 4.65 cm, respectively. Maximum internode
length (4.85 cm) was recorded for Sabz Pari. Among the
okra Fs¢ segregating generation, internode length varied
from 3.33 to 5.59 cm. Okra genotype SO14 showed
minimum internode length (3.33cm) followed by SOS,
SO5, SO7 and SO3 with minimum mean values 3.59,
3.78, 3.81 and 3.89 cm whereas maximum internode
length (5.59 cm) was observed for okra genotype
SO11(Table 4). For Internode length, high broad-sense
heritability (82.13%), low genetic advance (1.435%),
while high PCV and GCV (23.16%, 20.99%) values were
displayed by okra genotypes (Table 5).

Internodes plant’: ANOVA displayed noticeable
differences (p<0.01) in Fs¢ segregating populations and
parents Vs. Fs.s populations for internodes plant”. Among

for internodes plant” (Table 2). Among the okra parental
genotypes, internode plant” varied from 20.3 to 22.9
internodes. Sabz Pari recorded maximum internodes
plant" (22.9 internodes) followed by Green Star, Arka
Anamika and Super Green with maximum values 22.4,
21.7 and 21.1 internodes, respectively while minimum
internodes plant”’ (20.3 internodes) were exhibited by
Punjab Selection. Among the okra Fss segregating
populations, internode plant” varied from 13.9 to 19.5
internodes. Okra genotype SO8 manifested maximum
(19.5 internodes) internodes plant” followed by SO7,
SO14, SO2 and SO6 with maximum mean values 19.1,
18.1, 18.0 and 17.9 internodes, respectively. Minimum
(13.9 internodes) internodes plant™ was observed by okra
genotype SO12 (Table 4). Among the okra genotypes high
PCV (24.13%), GCV (23.38%) and higher heritability
(93.90%) with low genetic advance (7.343%) were
observed for internodes plant™ (Table 5).

Physiological mature pod girth (cm): For the
physiological mature pod girth, the ANOVA table
displayed substantial (p<0.01) variations in parents and
parents Vs. Fs¢ segregating population while Fs4 okra
genotypes displayed significant variations (Table 2).
Among the parents, physiological mature pod girth varied
from 1.57 to 2.18 cm. Okra parent Punjab Selection
recorded maximum (2.18 cm) physiological mature pod
girth followed by Pusaswami, Arka Anamika and Super
Green with mean values of 1.79, 1.90 and 1.77 cm,
respectively. Minimum physiological mature pod girth
(1.57 cm) was shown by parental genotype Sabz Pari.
Among the Fs, segregating populations, physiological
mature pod girth varied from 2.11 to 2.39 cm. Okra
genotype SO8 displayed maximum (2.39 cm)
physiological mature pod girth followed by SO4, SO6
(233 cm) and SO2, SO3 (2.31 cm), respectively.
Minimum physiological mature pod girth (2.11 cm) was
recorded for genotype SO1 (Table 4). Among the okra
genotypes moderate PCV (19.52%), GCV (18.91%),
higher heritability (93.84%) and low genetic advance
(0.688%) were recorded for physiological mature pod
girth (Table 5).

Pod yield (kg): Okra pod yield is the most important
parameter, and every plant breeder is interested in
evolving improved genotypes having high pods yield.
Mean square data showed highly significant variation at
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1% probability level among the okra parents,
F;.¢segregating populations and interaction of parents Vs.
Fs¢ for pod yield (Table 2). Pod yield in okra parents
ranged from 3.43-6.16 kg plot”. Okra parental genotype
Sabz-pari gave minimum pod yield (3.43 kg) while
maximum pod yield (6.18 kg) was observed for okra
genotype Punjab Selection followed by Pusaswami, Super
Green and Arka Anamika with pod yield values of 5.43,
432 and 4.23 kg plot”, respectively. Among okra Fs.
segregating populations mean values for pod yield varied
from 6.23 to 7.10 kg plot™. SO6 exhibited minimum pod
yield (6.23 kg plot™") while maximum pod yield (7.10 kg
plot™) was recorded for okra genotype SO15 followed by
SO4 (6.84 kg plot™), SO11 (6.82 kg plot™), SO5 (6.76 kg
plot'l) and SO12 (6.76 kg plot'l) (Table 4). Among the
studied okra genotypes, moderate PCV (18.38%), GCV
(18.02%), high broad-sense heritability (96.16%) and low
genetic advance (1.892%) were observed among the okra
genotypes for pod yield (Table 5).

Discussion

The results of the present investigation on genetic
variability indicated the presence of adequate variability
for all the characters. The analysis of variance indicated
that differences among genotypes were found to be
significant except fallowing parameters days to 50%
flowering of Fs population, marketable fruit girth, and
marketable fruit length of parental genotypes,
physiological mature pod length and mean internode
length of parents.

Days to 50 percent flowering showed appreciable
variation. Early flowering genotypes were Punjab
Selection, Pusaswami and Arka Anamika (Table 2). This
earliness can be exploited either by using these lines in
recombination breeding or through direct selection.
Similar results were reported by Pravin ef al., (2016) and
Abhilasha (2016) for the observation of days to 50%
blooming and physiological mature pod length. Pods
plant' is one of the important yield contributing
characters in okra. The fruit formation in okra takes place
at the nodes. A short internode length with internode
plant" enhances the number of fruiting nodes thereby
their increasing fruit yield per plant. Number of pods
plant’ along with number of internode plant” and
internode length determines the geometry of okra plant.
The wide variation in these characters provides an
opportunity for selecting of superior genotypes.

The genotypes under study showed considerable
variation in these characters. A good amount of variation
for days to 50% flowering, internode length, number of
internodes plant” was reported by Pravin et al., (2016),
Tukaram et al., (2019) and Hadiya et al, (2018). The
characters number of pods plant”, physiological mature
pod length, physiological mature pod girth showed a
considerable amount of variation. Thulasiram et al.,
(2017) and Khishor et al, (2016), Abhilasha (2016)
observed similar results among okra genotypes. While
marketable fruit girth and marketable fruit length showed
a narrow range of variation. The same results were
displayed by Hadiya et al., (2018).
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While evolving improved genotypes, plant breeders
pay special attention to high pods yield. Punjab
Selection, and Pusaswami registered noticeable pod
yield, whereas Sabz-pari expressed low pod yield. A
wide range of variation for this character was reported
by Thulasiram et al, (2017) and Olayiwola et al.,
(2015) and also reported highly sizeable differences
among okra genotypes for pod yield which is in line
with our results. High phenotypic and genotypic
coefficients of variation were recorded for internode
length and internode plant” suggesting that variability
in these characters is due to genetic constitution. These
results confirm the earlier finding of Abdullmanan et
al., (2018) and Mihreta et al., (2014) these traits offer
much scope for improvement by selection.

Moderate phenotypic and genotypic coefficients of
variation were observed for pod plant”, physiological
mature pod length, physiological pod girth and pod yield.
Similar results were reported by Rambabu et al., (2019),
Khajura et al., (2015), Nwangburaka et al., (2012) and
Thulasiram et al., (2017). The phenotypic and genotypic
coefficient of variation was low for the trait’s days to 50%
flowering, marketable fruit length and marketable fruit
girth. Earlier, similar findings by Chandra ef al., (2014),
Phanikrishna et al., (2015) and Jagan et al., (2013) in okra
were observed.

The characters showing prominent estimates of
coefficient of variation shown more genetic variability in
genotypes for these attributes, making an effective
selection. Whereas low estimates indicated that genotypes
in the present study possessed less genetic variability for
these traits. Estimation of variability in population is an
effective tool for the breeder to design the selection
procedures more accurately for identifying superior
genotypes. According to Rambabu et al., (2015), lowest
differences in phenotypic and genotypic coefficients of
variation indicate lowest environmental influence,
however high differences indicate that environmental
variation contributes major role in trait expression.

In the current study, high heritability coupled with
low genetic advance as percent of mean was observed for
all studied traits viz days to 50% flowering, marketable
fruit length, marketable fruit girth, pod plant”,
physiological mature pod length, internode length,
internode plant”, physiological mature pod girth and pod
yield. Similar observation was recorded in okra by
phanikrishna et al., (2015), Khajuria et al., (2015), Jagan
et al., (2013), Rambabu et al., (2019), Abdulmanan et al.,
(2018), Mihreti ef al., (2014), Nwangbaruka ef al., (2012)
and Thulasiram et al., (2017).

Conclusions and Recommendations: It is concluded
from the results of the experiment that among all okra
parental genotypes evaluated for different traits, Punjab
Selection exceeded in performance for days to 50%
flowering, marketable fruit length, marketable fruit
girth, pods plant”, physiological mature pod length,
internode length, internode plant™, physiological mature
pod girth and pod yield. Among okra Fs¢ segregating
generations, Okra genotype SOS8 observed maximum
values for pods plant™, internodes plant”’ while SO12
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produced minimum marketable fruit length and girth,
respectively. Maximum yield was recorded for okra
segregating population SO15. Based on the results of the
experiment, it is recommended that:

1. The okra parental genotype Punjab Selection excelled
in yield and yield-related parameters having great
potential in okra crossing programs to develop
segregating generations for identification and
selection of improved okra lines.

2. The Fsg segregating populations, SO8, SO12 and
SO15 could be further advanced to the next
generation and desirable single plant selections
should be carried out for the development of
improved variety (s) of okra.
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