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ABSTRACT: A study was conducted at Pandit Jawaharlal Nehru College of Agriculture and Research
Institute, Karaikal, UT of Puducherry with 11 diver se genotypes of bhendi during Rabi/Summer 2021 to
assess the association between yield and other yield related traits as well as among the yield contributing
traits and to partition the correlation coefficientsin to effects of direct and indirect causes so asto predict
the most dependable characters for effective selection involving more than one trait for a given
environment. The significance of the study lies in finding out the major traits directly and indirectly
contributing for the fruit yield in bhendi as this would ease the process of selection or development of a
suitable genotype for a given situation. The experiment was conducted in a randomised block design with
three replications and observations were recorded on 14 biometric traits. The data were subjected to
association and path coefficient studies to elucidate the importance of observed traits on exercising
simultaneous selection for more than one character. The study revealed the importance of traits viz,
number of fruits plant™, plant height at flowering and number of seeds fruit™ as primary yield
determinants asthese traits had shown significant positive association with yield. Hence, selection involving
these traits would be of greater significance in enhancing yield of bhendi and these traits could be used as
indices for simultaneous selection involving multiple traits for enhanced productivity of bhendi in the

region.
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INTRODUCTION

Bhendi, popularly known as Okra in India is a
multipurpose vegetable crop valued for its green tender
fruits. Bhendi is considered to be the queen of all
vegetables and it belongs to the family Malvaceae
(Niruba et al., 2022). Grown widely in tropics and sub
tropics, it is regarded as superior  to many other
vegetables in its average nutritive value (Sanjay et al..,
2021). It has greater export potential as fresh vegetable.
Even the ripe seeds of bhendi are dried, roasted and
ground for use as a substitute for coffee (Gemede et al.,
2015) and the area under bhendi in India is estimated
to be around 5.09 L ha with a production of 60.95 L
MT (Horticultural Statistics, 2018-19). The average
productivity of okra in India is only 10.50 MT ha’ as
against the highest productivity of 15.70 MT ha®
recorded in Egypt (Bencharsi, 2012). Considering the
need for enhancing the productivity and to match the
existing demand supply gap, enhancing productivity in
spite of increasing biotic and abiotic stresses through
consistent breeding efforts becomes inevitable. Bhendi
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is a crop capable of performing well in hot weather
especialy in regions with warm night temperature
(Ndunguru and Rajabu 2004). Selection from a base
population of bhendi for yield would be more effective
only if the direction and magnitude of association of
yield and yield contributing traits are assessed, as yield
isacomplex trait influenced by many other inter related
component traits. Further, partitioning of association
into effect of direct and indirect causes makes the
selection process simple and more meaningful. Hence,
the present study was focussed on estimation of
correlation coefficients and path coefficientsin bhendi.

MATERIALSAND METHODS

The present investigation involving 11 bhendi
genotypes of diverse genetic architecture from different
parts of the country viz,, CoBh 4, Arka Nikitha, BHS
120, BHS 240, BHS 480, BHS 680, Jahnvi, VNR 999,
NOH 1648, NOH 1684 and NOH 1758 was taken up at
the Department of Horticulture, Pandit Jawaharlal
Nehru College of Agriculture and Research Ingtitute,
Karaikal, UT of Puducherry during Rabi/Summer 2022.
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The experiment was laid out in a randomised block
design with three replications. The experimental plot
was thoroughly prepared to form beds and furrows on
which sowing was done in double rows, maintaining a
spacing of 90 x 60 x 30 cm. Uniform cultural practices
were adopted as recommended (Crop Production
Techniques of Horticultural Crops, 2020). Observations
on 14 growth and yield contributing traits viz.,, days to
first flowering, plant height at flowering (cm), plant
height at final harvest (cm), node at which first flower
appears, internodal length on main stem at flowering
(cm), number of primary branches plant™ at flowering,
number of primary branches plant™ at final harvest,
fruit length (cm), fruit girth (cm), fruit weight (g),
number of seeds fruit™, fresh weight of seeds fruit™ (g),
number of fruits plant™ and fruit yield plant™ (kg). The
data was subjected to statistical analysis as suggested
by Miller et al. (1958); Dewey and Lu (1959).

RESULTSAND DISCUSSION

Yield is a complex trait influenced by severa
component traits as well as environment.
Understanding the interaction of component traits with
yield and the interaction among themselves is found to

be of greater help in any crop improvement programme.
The studies on character association would throw light
on the nature and extent of association between metric
traits, while the study of path coefficient helps in
partitioning the correlation coefficient into direct and
indirect effects, so that the relative merit of each trait in
influencing yield could be well understood.

In the present study, the highest positive and significant
correlation with yield was found to get exerted by
number of fruits plant® (0.629), followed by plant
height at flowering (0.454) and number of seeds fruit™
(0.446) as evidenced from Table 1. Positive and
significant association of number of fruits plant™ with
yield has been reported earlier by Sanganamoni et al.
(2016); Thulasiram et al. (2017). Significant positive
association of plant height at flowering and number of
seeds fruit™ with fruit yield of bhendi has been reported
earlier by Meenakshee and Sharma (2017); Dash and
Mishra (1995) respectively. However, the association
between plant height at final harvest and fruit yield
plant' was observed to be negative and highly
significant as reported earlier by Mohammed and
Marker (2017).

Table 1: Genotypic correlation among variousyield traitsin bhendi.

Number
Plant Plant Node at Ig]e;rhogﬁl Nu:)nfber of Fresh
Daysto height at height which main stem rimar primary Fruit Fruit Fruit Number weight Number Fruit
Characters first ant at final first P y branches length girth weight of seeds of of fruits yield
N flowering at branches 1 1 ) 1
flowering harvest flower i 2 plant™at (cm) (cm) (9) fruit seeds plant plant
(cm) flowering plant™ at " et
(cm) appears flowerin final fruit
(em) 9 harvest
Dﬂag‘?vtgifrllga 1.000 -0.853** 0.410* -0.316 -0.424* -0.659** -0.625** 0.442+* 0.972** 0.583** 0.423** 0.693** -0.101 -0.106
Plant height at ] - ] _ x
flowering (cm) 1.000 0.092 0.355++ 0.028 0.028 0.034 0.288 0.141 0.140 0.088 0.017 0.208 0.454
Plant height at
final harvest 1.000 -0.274 0.266 -0.189 -0.202 0.247 0.355 0.305 -0.307 -0.109 -0.384 -0.664
(cm)
Node at which R R R R
first flower 1.000 0.533+* 0.533+* 0528 | [ ocoee | ooz | 0go7e 0171 | opps | 0367 0.273
appears
Internodal
length on main - - -
Semat 1.000 0.739** 0735 | [ oaoer | omaer | 0374 0.068 0.508% 0.364* 0.101
flowering (cm)
Number of
primary - - - -
branches plant™* 1.000 1.0818* 0.555** 0.780** 0.566** -0241 0.690** 0037 0278
at flowering
Number of
primary - - - -
branches plant™ 1.000 0.568** 0.824** 0.585** -0233 0.692** 0035 0272
at final harvest
Fruit length ok ok N * N -
(cm) 1.000 0.748 0.816 0.053 0.408 0.508+* 0.206
Fruit girth (cm) 1.000 0.908** 0.364* 0.712** -0.170 -0.304
Fruit weight (g) 1.000 0.444** | 0.719** -0.153 -0.202
Number of - - xok
seeds fruit? 1.000 0.709 0.793 0.446
Fresh weight of
seeds fruit™ 1.000 0.307 0.065
Number of fruit;
“"‘pl e 1000 | 0620+
Fruit ylsiid plant” 1000

* Significant at 5 per cent level; Significant at 1 per cent level

The study of intercorrelation among yield contributing
traits reveded the highest positive significant
association between number of primary branches plant™
a flowering and primary branches plant® at final
harvest (1.0318), followed by days to first flowering
with fruit girth (0.972), fruit girth with fruit weight
(0.908) and fruit length with fruit weight (0.816).
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Positive and significant association between days to
first flowering and fruit girth had been reported earlier
by Kumar et al. (2009), while Kerure et al. (2017)
reported positive significant association of fruit girth
and fruit weight. The association of number of seeds
fruit™* with number of fruits plant™ (0.793), fruit weight
and fruit girth with fresh weight of seeds fruit™ (0.719
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and 0.712 respectively), number of seeds fruit® with
fresh weight of seeds fruit™ (0.709) were all found to be
positive and significant. These findings are in
conformity to the earlier observations of Osekita and
Akinyere (2008).

The presence of significant and very high magnitude of
negative association was observed between node at
which first flower appears and fruit weight (0.897) in
the present study as reported by Rajeev et al. (2017). A
similar trend was also noticed between first flowering
node and fruit length (-0.880), which was found to bein
conformity to the findings of Karadi et al. (2018). The
correlation between days to first flowering and plant
height at flowering (-0.853) was aso found to show
similar trend as observed by Meenakshee and Sharma
(2017). The study of genotypic association thus
revealed the significance of number of fruits plant™,
plant height at flowering, fruit girth, fruit length and
number of seeds fruit™ asimportant traits for exercising
selection in bhendi. Similar findings had been reported
earlier by Shweta et al. (2022).

The association of traits on yield and their inter
association alone is not significant to decide the
primary vyield determinants as each and every
associated traits are either complemented or
counteracted by various other biometric traits. This
could be untangled by partitioning the association into

effect of direct and indirect causes through path
coefficient analysis. In the present study the highest
positive direct effect (3.453) on yield was exerted by
number of seeds fruit®, followed by fruit length
(2.9068), number of primary branches plant™ at final
harvest (2.5865), plant height at final harvest (2.3093)
and number of fruits plant™ (1.6737). These results are
in conformity to the earlier findings of Gangashetty et
al. (2010); Abishekkatagi et al. (2013); Thulasiram et
al. (2017); Sharma and Prasad (2015). However, the
direct influence of fruit weight (-3.8304), internodal
length on main stem at flowering (-2.6305) and node at
which first flower appears (-2.0690) were negative and
highly significant as recorded earlier by Kumar and
Reddy (2016) for fruit weight, Meenakshee and Sharma
(2017) for internodal length and Singh et al. (2017) for
node at which first flower appearsin bhendi.

The negative direct effect of node at which first flower
appears on fruit yield plant® was found to be
counteracted by its indirect positive influence through
fruit weight on yield and was in conformity to the
earlier report of Rajeev et al. (2017). Similarly the
direct negative influence of fruit girth and fruit weight
on yield were found to be counteracted by its positive
effect through fruit length and such a finding had
aready been recorded in bhendi by Mehta et al. (2006).

Table 2: Direct and indirect effects of variousyield componentsin bhendi.

Internodal | Number Number
Plant Plant Node at length on of of Fresh Correlation
Daysto . height which ' . primary Fruit Fruit Fruit Number weight Number with fruit
. height at h . main stem | primary . . . . .
Characters first flowerin at final first at branches branches | length girth weight of seeds of of fruits yield plant
flowering (cm) 9 | harvest | flower flowerin lant at plant™at (cm) (cm) Q) fruit seeds plant™ 1
(cm) | appears (cm) 9 ﬁowain final fruit™ ®
9 harvest
Daysto first -
. 0.7081 0.9464 0.6528 11141 0.5473 -1.6160 1.2847 |-1.7039 | -2.2334 1.4620 -0.8987 | -0.1683 0.1056
flowering 0.2008
Plant height at R R R
floelél;r)lng 01712 -0.8306 02114 0.7348 0.0743 0.0235 0.0880 0.8378 |-0.1834 | -0.5343 0.3033 0.0222 0.3483 0.4543
Plant height at
final harvest 0.0823 0.0760 2.3093 0.5670 -0.7003 0.1572 -0.5215 0.7164 |-0.6230 | -1.1666 -1.0604 0.1416 -0.6425 0.6644
(cm)
Node at
which first ’ 0.2950 - 20690 | -14006 y 13659 | -25591 |15634 | 34333 | -05892 | 07579 | 06142 02729
flower 0.0633 : 0.6329 } ) 0.4429 i ) ) : i ) ) —
appears
Internodal
length on -
main stem at -0.850 0.0235 0.6148 -1.1017 -2.6305 0.6140 1.9001 -1.8648 | 0.9303 1.4324 0.2350 0.6520 0.6093 0.1014
flowering(cm)
Number of
primary _ ~ _
E{;[CP: 0.1323 -0.0235 0.4369 -1.1032 -1.19442 0.8307 2.6687 -1.6141 (14019 | 2.1685 -0.8332 0.8954 0.0617 0.2781
flowering
Number of
primary R . _
brg{]cha;s 0.1259 -0.0283 0.4656 -1.0926 -1.9324 0.8571 2.5865 -1.6513 | 1.4453 | 2.2396 -0.8032 0.8975 0.0592 0.2720
plant™ at final
harvest
Fruitlength | ogg7 02394 | 05692 | 18215 16875 | 04613 | -14693
(cm) . -0. . . . . -1. 29068 |-1.3122 | -3.1262 -0.1817 -0.5297 -0.8829 -0.2064
Fnéic[ni];nh 0.1951 -0.0869 0.8205 1.8449 1.3957 0.6642 21321 21754 |-1.7533 | -3.4762 1.2566 -0.9322 0.2556 -0.3044
Fr”"(ge‘gh‘ 01171 | -01159 | 07034 | 18548 09834 | 04703 | 15213 | 23724 |-15912 | -3.8304 | 15337 | -09322 | -0.2566 -0.2022
Number of -
seeds fruitt 0.0850 -0.0729 0.7001 0.3530 -0.1790 0.2004 -0.6016 -0.1529 (-0.6380 | -1.7012 3.4533 -0.9189 1.3276 0.4457
Fresh weight -
of seeds fruit 0.1391 0.0142 0.2522 1.2089 1.3223 0.5735 -1.7896 1.1871 |-1.2484 | -2.7529 2.4465 -1.2970 0.5317 0.0653
Number of - - -
fruits plant'l 0.0202 -0.1728 0.8865 -0.7593 -0.9576 0.0306 0.0914 -1.5334 | 0.2985 0.5849 2.7393 -0.3981 1.6737 0.6291
Residual Factor (R) = 0.2759
-1 . .
CONCLUSION plant™, plant height at flowering and number of seeds

The present investigation on character association and
path coefficient analysis involving bhendi genotypes
revealed the significance of traits viz,, number of fruits
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fruit™ as primary yield determinants, while fruit length
and plant height at final harvest and number of primary
branches at final harvest could be regarded as second
order determinants of yield in bhendi.
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FUTURE SCOPE

The identification bhendi genotypes through selection
for direct adoption or for utilisation in further breeding
programmes is a continuous process with the changing
crop cultivation scenario. This study would help the
breeders in exercising indirect selection of suitable
genotypes of bhendi for higher yield under a given
situation.
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the manuscript.
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