Journal of
Biological Sciences

ISSN 1727-3048

science ANSI@? ’

alert http://ansinet.com




Tournal of Biological Sciences 14 (5): 336-342, 2014
ISSN 1727-3048 / DOL 10.3923/1bs.2014.336.342
© 2014 Asian Network for Scientific Information

Variability and Association of Quantitative Characters among Okra
(Abelmoschus esculentus (L.) Moench) Collection
in South Western Ethiopia

"Mihretu Yonas, “Weyessa Garedew and *Adugna Debela
'Gambela Agricultural Research Institute, Gambela, Ethiopia
*Department of Horticulture and Plant Sciences,

Jimma University College of Agriculture and Veterinary Medicine, Ethiopia

Abstract: The objective of the study was to evaluate genetic variability among Okra accessions based on
quantitative morphological traits. Twenty five Okra accessions were planted in 2011/2012 at Gambella in
randomized complete block design with three replications. Data on 20 quantitative traits were collected and
subjected to various statistical analyses. The analysis of variance showed significant differences (p<<0.01)
among the accessions for all quantitative characters measured. Estimate of phenotypic and genotypic
coefficients of variation also showed the presence of variability among the accessions for the majority of the
character. High heritability (96.76 and 96.50%) coupled with high genetic advance as percent of mean
(106.32 and 97.25%) were recorded for internodes length and plant height, respectively. Correlation study
between various quantitative characters highlighted significant association among characters. Fruit yield was
positive and highly significant genotypic correlation with fiuit length (r = 0.74), average fruit weight (r = 0.62),
fruit diameter (r=0.61), seed per ped (r = 0.56), hundred seed weight (r = 0.68) and number of pod per plant
(r = 0.66). Path coefficient analysis at genotypic level revealed that internodes number had highly positive
direct effect on fruit yield (p = 6.90) followed by average fruit weight (p = 6.89) which had positively genotypic
correlation with yield. The present study indicated a considerable amount of variability for the majority of the
quantitative characters in Okra for exploitation. However, it 1s recommended that the experiment should be

repeated at more location and years with more collections to confirm the obtained results.
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INTRODUCTION

Okra (Abelmoschus esculentus (1..) Moench) is an
economically important vegetable crop grown in tropical
and sub-tropical parts of the world which belongs to the
family Malvaceae. Tt is apparently originated in Ethiopia,
the mountamous or plateau area of Eritrea and the eastern,
higher part of the Anglo-Egyptian Sudan (Aladele et al.,
2008). It 18 widely distributed from Africa to Asia, in
Southern Europea, the Mediterranean and all of the
Amernica (Oyelade et al., 2003). Okra, commonly known as
“lady finger”, is primarily suitable for cultivation as a
garden crop as well as on large commercial farms. The
crop grows well in hot weather, especially in the regions
with warm nights (>20°C) (Ndunguru and Rajabu, 2004).
Tt is sensitive to frost, water logging and drought
conditions. Although, there 18 no complete record on
production area and productivity of the crop under
Ethiopian condition. It has high diversity in some parts of
the country particularly in the Southwestern low lands

(550-650 m asl) region (PGRC, 1995). Okra 13 a
multipurpose crop due to its various uses of the fresh
leaves, buds, flowers, pods and stems, pods and seeds
{(Schippers, 2000). For generation, farmers in Gambella and
Asossa have been cultivating for its fruit and leaf to use
as a food and medicine of different diseases. Nearly 10%
of the recommended levels of vitamin B6 and folic acid are
also present in a half cup of cooked Okra (FAO, 2004).

Despite its multi-directional inportance and utility,
there are no improved varieties for cultivation of Okra in
Ethiopia. Okra has been collected and maintained for long
period of time by Institute of Biodiversity Conservation
(IBC) and other research center like Gambella Agricultural
Institute (GARI) but they are not yet characterized and
their variability is not known. Moreover, little has been
previous attempted by breeders in improving the crop in
terms of developing core collections for higher yield and
quality. The accessions under cultivation, over the years
in the various regions across the country are landraces.

Corresponding Author: Weyessa Garedew, Jimma Umversity College of Agriculture and Veterinary Medicine, P.O. Box. 307,

Jimma, Ethiopia



J. Biol Sci., 14 (5): 336-342, 2014

Morpho-agronomical characters and diversity
analysis of crops is also very essential in order to pave
way for genetic improvement. It 1s first step in any crop
umproverment program (De Vicente ef af., 2005). Adequate
characterization for agronomic and morphological traits is
necessary to facilitate utilization of germplasm by
breeders. Characterization of genetic resources, therefore,
refers to the process by which accessions are identified,
differentiated or distinguished according to their
character. Tt provides information on diversity within and
between crop collections. This enables the identification
of unmque accessions essential for curators of gene banks
(Ren et al., 1995). Moreover, information obtained on
genetic relatedness among genetic resources of crop
plants 15 useful, both for breeding and for the
purposes of germplasm conservation. Morphological
characterization is therefore a highly recommended
first step that should be undertaken before more
m-depth biochemical or molecular studies are employed
m any diversity studies. Therefore, it 13 imperative to
study the wvariability among the collected accessions.
Hence, the objective of the study was to determine the
range varlability and association of quantitative
characters among Okra collection with the ultimate goal of
providing a basis for varietal improvement and
conservation.

MATERIALS AND METHODS

Experimental site, materials and design: The experiment
was conducted at Gambella (8°15' N | 34°35' E with an
elevation of 526 meters above sea level). The experiment
was conducted on alluvial soil type with a pH of 6.5. The
average annual rainfall of the study area was 1020.5 mm
year ' with the average annual minimum and maximum
temperature of 201 and 357°C, respectively.
Twenty-five Okra accessions which have been collected
by Gambella Agricultural Research Tnstitute from Gambella
and Asosa regions were used for the study (Table 1). The
accessions were arranged m a Randomized Complete
Block Design (RCBD) with 3 replications malking a total
of 75 plots.

Data collection: Data on 20 quantitative traits were
recorded from 9 randomly selected plants from the three
middle rows using International Plant Genetic Resources
Institute (IPGRI, 1991) descriptor list for Okra species.
These includes: Days to emergence, days to 50 percent
flowering, leaf length, leaf width, internodes length, stem
diameter, peduncle length, No. of epicalyxes, No. of
primary branches per stem, days to maturity, plant
height, fruit length, fruit diameter,

average fruit
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Table 1: Abelmoschuy escilergus accessions and their area of collection

Accession name Zone Woreda Local name
GM-1 Agnuak Bonga Amula
GM-2 Agnuak BRonga Armula
GM-3 Agnuak Bonga Amula
GM-4 Agnuak Chobokir Armula
GM-5 Agnuak Chobokir Amula
GM-6 Agnuak Chobokir Armula
GM-7 Agnuak Chobokir Amula
GM-8 Agnuak Pinkyo Armula
GM-9 Agnuak Tagni Amula
GM-11 Agnuak Jawe Armula
GM-12 Agnuak Abol Amula
GM-12 Nuwer Lare Amula
GM-13 Agnuak Eley Amula
GM-14 Nuwer Ttang Armula
AS-1 Asgsosa Abrahamo Qenges
AS-2 Assosa Abrahamo Sharma
AS-3 Assosa Furfur Sharma
AS-4 Asgsosa Furfur Ramiya
AS-5 Assosa Furfur Sharma
AS-6 Asgsosa Furfur Qenges
AS-7 Assosa Afamagale Qenqes
AS-8 Asgsosa Kuldadine Qenges
AS-9 Assosa Surqole Qenges
AS-10 Asgsosa Rambasi Qenges
AS-11 Assosa Bambasi Sharma

weight, No. of pod per plant, No. of internodes, No. of
ridges on fruit, No. of seeds per pod, hundred seed weight
and yield per plot .

Data analysis: Data of quantitative characters were
subjected to analysis of variance (ANOVA) using SAS
version 9.2 (SAS, 2008) to examine the presence of
statistically significant differences among accessions for
the characters measured. Assumption of ANOVA was
checked. Least Significant Difference (1.SD) was employed
to make mean separation. Path coefficient analysis,
Phenotypic Coefficient of Variation (PCV), Genotypic
Coefficient of Variation (GCV), broad-sense heritability
(h?) and expected Genetic Advance as percentage to
Mean (GAM) was carried out by Gemres software
{GENRES, 1994).

The wvariability of each quantitative trait was
estimated by simple measures such as mean, range,
standard deviation, phenotypic and genotypic variances
and coefficients of wvariation. The phenotypic and
genotypic coefficients of variation were computed using
the formula suggested by Burton and DeVane (1953).
Broad sense heritability values were estimated based on
the formula of Falconer and Mackay (1996). Genetic
advance in absolute unit (GA) and percent of the mean
(GAM), assuming selection of superior 5% of the
genotypes was estimated n accordance with the methods
illustrated by Johnson et al. (1953) with the standardized
selection differential at 5% selection intensity (K = 2.063).
Phenotypic correlation (1p), the observable correlation
between two variables which includes both genotypes
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and environmental components between two variables,
were estimated wusing the formula suggested by
Tohnson et al. (1955) and Singh and Chaudhury (1985).
The direct and mndirect effect of yield related traits on
vield per plot were worked out through path coefficient
analysis. The analysis was made following the method
suggested by Dewey and TLu (1959).

RESULTS AND DISCUSSION

Analysis of variance (ANOVA) for the measured
quantitative characters showed highly significant
differences (p<0.01) for all the traits. Wide range of
variation in character studied was observed. The highest
value was almost two times of the minimum value for
number of seed per pod, three fold for number of pod per
plants, fivefold for fruit diameter and six fold for fiuit yield
per plot. The highest fruit yield (18 kg plot™) was
recorded from accession AS11, while low yield of
(3 kg plot™) was obtained from AS3 (Table 2).

In this typical study, the highest GCV was recorded
form number of primary branches while the lowest was
from number of epicalyxes (Table 2). On the other hand,
lowest PCV were recorded for only number of epicalyxes
indicating a narrow range of variability for these
characters and restricting the scope for selection for the
crop improvement. Characters showed medium GCV
values are days to emergence, days to fifty percent
flowering, leaf length and leaf width. A wide vanations
between PCV and GCV were observed m most of the
characters like days to emergency, days to maturity, leaf
length, leaf width, peduncle length, stem diameter, of No.
primary of branch, indicating high pressure of the
environment on these characters and less effect of genetic
factors. In general, the study confirmed that the Okra

accessions collected from Gambella and Asossa and used
in the study were phenotypically and
genotypically diverse. This indicates the existence of
large diversity in Okra for quantitative characters wmplying
the need for further collection of germplasm from the
untouched geographical areas of the country to broaden
the genetic base for future breeding program.

current

Estimates of heritability and expected genetic advance:
Heritability estimates range from 21.49 for days to
emergency to 96.76 for internodes length. Maximum
heritability was obtained from internodes length followed
by plant height, inter node No. average fruit weight and
fruit diameter. Therefore, the above characters may
respond effectively to selection pressure. On the other
hand, days to emergence, No. of ridge, peduncle length,
No. of epicalyxes and No. of seed per ped had relatively
low heritability (Table 2) indicating limited possibility of
improvement of these characters via selection. The other
parameters showed moderate heritability estimates.
Singh (1990) observed that if heritability of a character
is very high around 80% or more, selection for such a
character should be fairly easy. This is because there
would be a close correspondence between the genotype
and phenotype due to relatively small contribution of the
environment to the phenotype. But for characters with
low heritability, say less than 40%, selection may be
considerably difficult or virtually impracticable due to
the masking effect of the environment on the
characteristics of germplasm. In support to the
findings of thuis mvestigation, Paiva and De-Costa (1998)
reported high heritability for fruit length, diameter,
fruit weight, plant height and No. of branches

per plant. On the other study, Dhall er af. (2001)

Table 2: Estimate of components of variance, PCV, GCV, heritability and genetic advance for 20 quantitative characters in Okra studied at Gambela in

2011/2012

Quantitative characters Range &g 5p GCV PCV H? (%) GA GA (%)
Days to emergence 4-7 0.68 317 14.87 32.07 21.49 0.79 14.20
Days to 50% flowering 49-64 45.07 110.17 11.38 17.79 40.91 8.85 14.99
Days to maturity 82-106 8452.50 19748.20 89.79 137.25 42.80 123.91 121.01

TLeaf length 24-41 32,93 7217 18.71 27.69 45.63 7.99 26.03

Leaf width 3543 28.53 82.97 13.63 23.24 34.39 6.45 16.46
Stem diameter 22-39 41.90 74.31 21.08 28.08 56.39 10.01 32.62
Tnternodes length 4-12 10.92 11.28 52,47 53.34 96.76 6.70 106.32
No. of primary branch 2-13 32.04 39,34 106.58 11810 81.45 10.52 198.15

Peduncle length 22-42 2.26 7.35 .61 62.45 30.72 1.72 39.52
Fruit length 11-45 261.24 294,27 65.60 69.62 88.78 31.37 127.32
Average fruit weight 12-150 4120.50 4421.47 88.89 92.08 93.19 127.66 176.77
Fruit diameter 9-45 337.46 368.14 74.25 77.55 91.67 36.23 146.43
No. of ridge 7-8 0.22 0.86 5.99 11.92 25.24 0.48 6.20
Seed per pod 79-114 373.73 493,38 19.46 22.36 75.75 34.66 34.89
100 seed weight 5-8 1.28 1.94 16.68 20.58 65.66 1.89 27.84
No. of epicatyxes o-10 0.23 0.69 5.07 8.89 32.45 0.56 5.94
Internodes No. 17-36 70.52 74.81 31.90 32.86 94,27 16.80 63.81

Plant height 42-96 6152.00 6375.03 48.04 4891 96.50 158.73 97.23
No. of pod per plant 11-30 78.03 92.61 42.34 46.12 84.25 16.70 80.05
Fruit vield 3-18 51.02 58.81 44.35 49.55 86.77 13.71 161.85
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recorded that characters like fruit length, plant
height and No. of fruits per plant exlubited high
heritability.

The wvalues of genetic advance for different
characters of Olkra accessions in this particular were
different. Genetic advance as per cent mean was
categorized as high (>20%), moderate (10-20%) and low
(0-10%) (Johnson et al., 1955). These values are also
expressed as percentage of the accession mean for each
character so that comparisons could be made among
various which had different units of
measurement. Accordingly, the result indicated that the
progress that could be expected from selection of

characters

accessions ranged from 5.94% for No. of epicalyxes
to198.15% for No. of primary branches (Table 2).
High heritability coupled with high genetic advance 1s an
unportant instrument for ensuing selection of the best
individuals. In this study, lugh heritability along with ngh
genetic advance as percent of the mean was obtamed for
internodes length, No. of primary branch, No. of pod per
plant, fruit length, average fruit weight, fruit diameter,
plant height and fruit yield (Table 2). High GCV along with
high heritability and high genetic advance will provide
better information than single parameters alone
(Tkram et al, 2010). Hence, in this study, number of
branch, fruit length, average fruit weight, fruit diameter,
plant height and fruit yield exhibited ligh genotypic
coefficients of variation, ligh heritability together with
high genetic advance as percent of means. These results
indicate that these characters are controlled by additive
gene action; phenotypic selection for the improvement of
these characters may be effective.

Genotypic correlation: Fruit vield was positive and
highly significant genotypic comrelation with fruit length
(r=0.74), average fruit weight (r = 0.62), fruit diameter
(r = 0.61), seed per pod (r = 0.56), 100 seed weight
(r = 0.68), mternodes (r = 0.89 and No. of pod per plant
(r = 0.66) (Table 3). It is of interest to note that the
significant positive correlation coefficients estimated at
genotypic level were also found significant and positive
at phenctypic level. Moreover, the significantly higher
magnitudes of positive genotypic correlation than the
corresponding phenotypic correlation in respect to some
of the characters suggest that these characters were
genetically controlled.

The present study 1s agreed with the results reported
by Nirarjan and Mishra (2003) who observed fruit yield
was positively and sigmficantly correlated with No. of
fruits per plant, fruit length, No. of seeds per fruit, average
fruit weight, plant height and No. of branches per plant at
both genotypic and phenotypic levels and also agreed
with finding of Singh et al. (2007) who reported high
magnitude of genotypic and phenotypic coefficient of
variation for No. of branches per plant, plant height, No.
of fruits per plant and fruit yield. Therefore, from the
correlation analysis average fruit weight, fruit diameter,
seed per pod, No. of pod per plant, internodes No.,
plant height and hundred seed weight, were found to be
important yield components. In general, high genotypic
correlation suggests that selection directed to one
character directly affects the other. Conversely, low or
non-correlation suggests independence of association
that would be possible to select independently for the two
characteristics for diverse directions. In this study,

Table 3: Genotypic correlation coefficient among 20 traits in 25 Abelmoschus esculentus accessions studied at Gmbella 2011/12

Quantitative

characters DEM DFF LL LW STD NBR PDL  FL FW FD §PP HSW NEP INN PH NPP FY/P
DEM 1 017 -046* 0.02 019 024 027 -016 -012 -007 -0.10 -0.14 080** -0.01 003 012 0.17
DFF 1 -0.21  0.49% 042%  0.6%*  0.63%* 044** -042% 031 -0.23  -0.16 0.74** 053%*% 045* 035 -0.18
LL 1 -0.07 -0.23 -036 -0.07 032 030 019 0.096 040* -0.70** -029 -013 -0.35 -0.09
Lw 1 0.59%* 0.64%*  0.45% -025 -025 -029 -0.28 -021 0.65** 043* 018 045* -0.13
STD 1 047*% 0.51%* -025 -016 -0.23 -025 -037 073%% 0.61%* 029 059% 0721
NBR 1 0.49%% _0.50%% -0.52%* -043*% -043% -035 061** 050%* 018  049% -0.27
PDL 1 0.51%% (.53%% 047*% 064% 035 -018 002 019  -0.08 -0.20
FL 1 0.93%% 092%% (.80%*F (.28 0.68%* -032 -023 -028 0.74%*
Fw 1 0.85%% 0.79%% 035 0.22 -034  -025  -0.30 0.62%*
FD 1 0.78%* 0.05 0.77%* -028 -012 -0.30 0.61%*
SPP 1 0.43* 0.86** -0.31 -0.14 -0.30  0.56%*
HSW 1 -0.21  -0.53%* -020 -0.60** 0.68%*
NEP 1 0.32 0.84%* 0.76** 0.21
NN 1 0.41%% 0.93%* (.89
PH 1 0.17 -0.58%*
NPP 1 0.66%*

#Rignificant 0.05 (r = 0.39) probability level, **Highly significant at 0.01 (r = 0.50) level of probability level DFF: Days to 50%% flowering,
DM: Days to maturity, LL: Leaf length (cm), LW: Leaf width (cm), 8T: Stem diameter (mm), TNL: Internodes length (cm), NBR: No. of primary
of branch, PDL: Peduncle length (cm), FL: Fruit length (cm). FW: Average fiuit weight (g), FD: Fruit diameter (mm), SPP: Seed per pod,
SW: Hundred seed weight (g), NEP: No. of epicalyxes, INN: Internodes No. PH: Plant height (m), NPP: No. of pod per plant, FY/P: Fruit yield

per plot (kg)
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Table 4: Phenotypic correlation coefficient among 20 traits in 25 Abelmoschus esculentus accessions studied at Gambella in 2011/2012

Quantitative

character DEM DFF LL LW ST IN. NBR PDL FL FW FD SPP NEP INN PH NPP  FY/P

DEM 1 0.10 -0.40 0.07 0.09 008 021 -012 -014 -0.07 -0.08 -0.06 0.09 0.02  -0.02 0.09 0.07

DFF 1 -0.20 033 035 -0.04  0.54% -0.06 -0.36 -0.39 -0.26 -0.20 0.10 046% 039 032 -013

LL 1 -0.03 -020 -003 -036 032 031 029 0.18 0.07 -020 -025 -013 -030 -0.08

Lw 1 049* -0.12  047* -019% -0.18 -0.21 -0.24 -0.28 0.13 0.31 0.07 0.29¢  -0.05

ST 1 -0.04  040* 009 -023 -0.15 -0.21 -0.23  -0.04 0.49* 027 0.49*  0.08

INL 1 -0.13 010 -0.12 -0.10 -0.05 -0.05 002  -0.29 0.67%* -032  -0.27

NBR 1 -0.41% -0.49%  -0.51%*  -041* 039 0.20 044* 016 0.44%  -0.21

PDL 1 0.48% 0.51%%  043% 0.56%*% -0.03 0.02 0.18  -0.07 0.28

FL 1 0.90%*%  089%*  072% 002 -027 -021 -0.24 0.52%%
Fw 1 0.83%%  0.73% 004 -031 -0.24 -028 0.57#%
FD 1 0.70% 011 -027 -011 -0.28 0.52%
SPP 1 012 -027  -012 -025 0.44%
NEP 1 0.09 0.08 0.20 0.72%%
INN 1 0.39%  091%*% (73%*
PH 1 022  -0.54%*
NPP 1 0.63%*

*Significant 0.05 (r = 0.39) probability level, **Highly significant at 0.01 (r = 0.50) level of probability level, DFF: Days to 509 flowering, DM: Days to
maturity, 1.L: Leaf length (crm), LW: Leaf width (cm), 8T: Stem diameter (mm), INL: Internodes length (cm), NBR: No. of primary of branch, PDL.: Peduncle
length (crm), FL: Fruit length (cm), FW: Average fruit weight (g), FD: Fruit diameter (mm), SPP: Seed per pod, SW:hundred seed weight (g), NEP: No.
of epicalyxes, TNN: Intemodes No. PH: Plant height (), NPP: No. of pod per plant, FY/P: Fruit yield per plat (kg)

Table 5: Genotypic direct (bold ) and indirect effects of some characters on fiuit yield of Okra accessions studied at Gambella in 2011/2012

Quantitative

characters FL FW FD NRG SPP HSW NEP INN PH NPP rg
FL 5.25 -0.66 5.79 -0.04 -0.27 0.45 -0.04 -0.22 0.92 0.58 0.74
Fw -4.92 6.71 5.38 0.02 -0.26 0.05 -0.01 -5.37 1.13 0.63 0.62
FD -4.85 -0.61 6.27 0.01 -0.26 0.83 -0.04 -0.96 0.40 0.04 0.61
NRG -0.37 0.02 0.01 0.60 0.02 0.32 0.10 0.71 -0.90 0.06 0.58
SPP -3.23 -0.56 4.98 0.03 -0.33 0.90 -0.05 -2.19 0.62 0.65 -0.16
HSW -1.52 -0.25 0.70 -0.12 -0.14 1.54 0.07 -3.61 1.92 1.23 0.68
NEP -3.58 -0.16 4.03 1.02 -0.29 -1.87 -0.05 9.00 -3.70 -3.63 0.21
INN 1.69 0.30 -1.90 -0.52 0.11 -0.82 -0.07 6.91 -1.82 -1.92 0.89
PH 1.22 0.18 -0.90 -1.52 0.05 -0.32 -0.05 2.86 -4.39 -0.36 -0.58
NPP 1.41 0.28 -1.91 0.02 0.11 -0.92 -0.10 6.05 -0.80 -2.05 0.66

Residual effect = 0.25, FL: Fruit length (cm), FW: Average fruit weight (g), FD: Fruit diameter (mm), NRG: No. of ridge, SPP: Seed per pod, SW: Hundred
seed weight (g), NEP: No. of epicalyxes, TNN: Intemodes No. PH: Plant height (im), NPP: No. of pod per plant

genotypic correlations were higher than the phenotypic
correlations. This may be possibly due to the masking
action of genes on the influence of environment in the
expression of characters mdicating the association is
largely due to genetic reason which agrees with the
findings of Bello et al. (2006).

Phenotypic correlation: Like that of genotypic correlation
fruit length (r = 0.52), average fruit weight (r = 0.57), fruit
diameter (r = 0.52), seed per pod (r = 0.44), No. of
epicalyxes (r = 0.72), intemodes No. (r = 0.73) and No. of
pod per plant (r = 0.63) (Table 4) had highly significant
positive phenotypic correlation with fruit yield. Sumilar
finding has been reported by Jaiprakashnarayan and
Mulge (2004) who noticed that total yield per plant was
positively and sigmficantly correlated with No. of fruits
per plant, average fruit weight, No. of nodes on main stem,
fruit length, plant height at 60 and 100 days after sowing
and number of leaves at 45 and 100 days. On the other
study, Dhankar and Dhankar (2002) and Bendale et al.

(2003) examined 30 Okra genotypes and found that pod
length, pod weight, plant height, nodes per plant and
No. of pods per plant were positively correlated with the
yield observed that fruit yield was sigmficantly and
positively correlated with the number of fiuits and
branches per plant. The nvestigation indicated that
possibilities of developing early, short and high yielding
cultivars by exploiting aforesaid associations.

Path coefficient analysis: Path coefficient analysis
(Table 5) for some of the characters at genotypic level
revealed that internodes mumber had highly positive
direct effect on fruit yield (p = 6.91) followed by average
fruit weight (p = 6.71) which had positive genotypic
correlation with yield. However, as internodes number
becomes higher, it has a negative mmpact on the plant
height. But it has a positive impact on fruit length and
frut diameter which could be a cause for the high
correlation coefficient that existed between fiuit yield and
internodes number (rg = 0.89). Hence, while undertaking
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selection for fruit yield, one has to consider these two
vield components in Olkra because when selecting plants
with higher No. of fruit, they may produce plant
height.

On the other hand, though the direct effect of plant
height on fruit yield was negative (p = -4.39), its
correlation coefficient was negative (r g = -0.58) as it has
high positive indirect effect internodes number and fruit
length. The residual effect (h = 0.25) is relatively high
indicating that the trait considered in this analysis
failled to  sufficiently explain the varnation in
Abelmoschus esculentus yield. This suggests that more
yield components should be considered to account for
the variation in dbelmoschus esculentus yield.
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