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ABSTRACT : A field experiment was conducted with twenty diverse genotypes of Okra (Pusa
Makhamali, VRO-6, VRO-5, Selection-10, 1IVR-10, HRB-10, [IVR-11, Perkins Long
Green,VRO-4, HRB-9-2, Parbhani Kranti, RS-410, Punjab-7, DOV-91-4, D-1-87-1,
EMS-8-1,Bhindi Vaphy, 315, and BO-2) in randomized block design with three replications.
Analysed data revealed that among all the genotypes, Pusa Makhamali, Perkins Long Green,

Parbhani Kranti, VRO-6, VRO-5 and Selection-10 gave promising results.
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Okra [Abelmoschus esculentus (L.) Moench]
belongs to family Malvaceae with 2n =130
chromosomes. It is one of the most important
vegetable crops, which is grown throughout the
tropical and subtropical parts of the world. Being a
day neutral plant, it is cultivated in every season in
one or other parts of the country. Being a
multipurpose, okra is valued for its tender delicious
fruits. Its dry seed are a rich source of iodine,
carbohydrate, protein, oil and vegetable curd. Seeds
are also used as coffee additive or substitute. Its dry
seeds contain 13-22% edible and 20-24% crude
protein (Thamburaj and Singh, 9), foliage can be
used for biomass and dried stem as the source of
paper pulp or fuel. Its roots are used to clean
sugarcane juice to make jaggery. Okra is praised for
its medicinal values, as its fruits are useful in
genito-urinary  disorders, spermatorrhoea and
chronic dysentery. Okra is often cross-pollinated
where the natural cross-pollination occurs from
8.75 to 9.61%. Okra is highly susceptible to frost
and requires warm climate for fruit production. The
improvement in genetic make up i.e., growing habit
of the plant increases the harvest index and
improvement in resistance to insect-pest and
diseases ultimately increase the yield. There are
great prospects and possibilities for the further
increase in productivity and production of okra.
Increase in genetic yield potential gives a boost to
okra production. Some biometrical techniques like
variability, correlation and path analysis provide
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relative contribution of various yield related traits.
Genotypic and phenotypic coefficients of variance
suck out the association between yield and yield
contributing traits in okra. If the association is
positive and significant, simultaneous important
and association is possible and significant. As the
correlation measures the mutual relationship
between different traits of a plant, it helps to
determine the best yield contributing traits. Path
analysis deals with a close system of variables that
are linearly related. It specifies the causes and
generally measures their relative importance. Path
analysis split the correlation coefficient in to the
measures of direct and indirect effect and
determines direct and indirect contribution of
various characters towards the yield.

MATERIALS AND METHODS

The experimental material included 20 diverse
genotypes viz. (Pusa Makhamali, VRO-6, VRO-5,
Selection-10, IIVR-10, HRB-10, IITVR-11, Perkins
Long Green, VRO-4, HRB-9-2, Parbhani Kranti,
RS-410, Punjab-7, DOV-91-4, D-1-87-1, EMS-8-1,
Bhindi Vaphy, 315, and BO-2) and were sown
during rainy season of the year 2005-06 in
randomized block design with there replications at
Vegetable Research Farm, Institute of Agricultural
Sciences, BHU, Varanasi (U.P.). Row -to -row and
plant-to-plant spacings were maintained 60 cm and
30 cm, respectively. All the agronomic packages of
practices were adopted to grow a healthy crop in
each replication. Randomly 5 plants in each
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genotype were marked for  observation.
Observations were recorded in 12 characters viz,
plant height (cm), no. of branches /plant, no. of
flowers/ plant, no. of fruits/ plant, no. of fruits/
branch, length of fruit (cm), weight of fruit/
plant(g), diameter of fruit (cm) and yield/plant. The
recorded data were analyzed as suggested by Panse
and Sukhatme (8) for analysis of variance. The
genotypic and phenotypic coefficient of variance
was calculated as per the formula suggested by
Burton (3). Johnson and Comstock (5) for
heritability and genetic advance, Al — Jibouri et al.,
(1) for correlation coefficient and Deway and Lu
(4) for path coefficient.

RESULTS AND DISCUSSION

The mean sum of square was highly
significant for all traits, indicating the presence of
wide variability in the present genotypes of okra
(Table 1). Yield /plant (g) showed a widest range
(307.41 — 702.67), the minimum and maximum
yield /plant at edible stage was recorded in
genotypes Bhindi Vaphy and Pusa Makhamali,
respectively with a mean value 401.48. Maximum
plant height (cm) was recorded in Pusa Makhamali,
(114.71) while minimum in Punjab selection
(72.17), with a mean value 90.15. Days to flower
appearance ranged from 45.32 to 65.32 (Parbhani
Kranti and ITVR-10). Number of leaves/ plant and
no. of flowers/plant also registered considerable
variability, which ranged from 40.39 to (BO-2 ) to
77.55 (Pusa Makhamali) and 29.90 (BO-2) to 77.67
(Pusa Makhamali) maximum no. of fruits/plant was
recorded in VRO-6 and minimum in EMS-8-1,
maximum diameter of fruits was recorded in Pusa
Makhamali (10.53) and minimum in BO-2 with a
mean 8.60. Maximum length of fruits was recorded
in Pusa Makhamali (9.60 cm), while minimum in
BO-2 (6.19 cm) with a mean value 8.25. The
maximum no. of fruits/ branch (9.10) was recorded
in VRO-6 and minimum in Larm (5.93). The
maximum no. of branches/plant was recorded in
VRO-6 and minimum in Perkins Long Green,
respectively. The maximum weight of fruit was

recorded in Pusa Makhamali and minimum in
Bhindi Vaphy.

In general, the phenotypic variance and
phenotypic coefficient of variance were higher than
their respective genotypic variance and genotypic
coefficient of variance for all the traits (Table 2),
indicating considerable effects of environment on
their expression. In the present investigation,
genotypes were found to possess a high to moderate
phenotypic variance for various characters as
revealed by PCV. Phenotypic coefficient of
variance varied from 7.53 (weight of fruits) to
25.63 (no. of fruits/plant). The PCV expressed in
form of percentage were high for no. of fruits/plant
followed by yield/plant, no. of flowers/plant, no. of
branches/plant, no. of leaves/plant, length of fruit,
no. of fruits/branch, diameter of fruit (mm) and
plant height (cm).

As the estimate of phenotypic variability
cannot differentiate between the effect of genetic
and environmental effects, so the study of genetic
variability is effective in partioning out the real
genetical differences. Higher the GCV, more the
chances of improvement in that characters. In the
present experiment, GCV were comparatively high
for no. of fruits/ plant followed by yield/ plant, no.
of flowers/plant, no. of leaves/plant, no. of
branches/plant, plant height and stem diameter. The
GCV was less than the corresponding PCV,
indicating the role in the expression of the traits
under the observation.

The difference between GCV and PCV was
more in case of no. of branches/plant followed by
no. of days to flower and length of fruits. The large
difference between GCV and PCV indicated that
environment affects to a large extent influence the
traits having high GCV possessed better potential
for further gain and improvement. Burton (3) has
suggested that GCV together with heritability
estimates would give the best option expected for
the selection. Heritability estimates were high
(>90%) for plant height, no. of leaves/ plant, no. of
flowers/plant, no. of fruits/plant and yield/plant.
Moderate heritability (70-90%) for no. of days to
flower, diameter of stem , no. of fruits/branch and
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Table 1: Estimates of range, general mean, standard error of mean, PCV, GCV and C.D. value for 12 characters in Okra.

S. Characters Range Means |Standard| PCV GCV C.D.
No. error of | (%) (%) (P=0.05)
mean
Min. Max.
1. |Plant height (cm) 72.17(PB-7) 114.77(Pusa 90.15 2.102 14.45 14.16 4.248
Makhamali)
2. |No. of branches/plant |3.99(BO-2) 9.72(VRO-5) 7.21 1.046 23.15 14.83 2.113
3. |No. of days to flower |45.32(P.Kranti) |65.32(ITVR-10) 53.83 1.634 11.41 10.79 3.302
4. |Diameter of stem 1.63(PLG) 2.84(VK-06) 1.989 0.125 11.92 13.93 0.252
5. |No. of leaves of/plant |40.39(BO-2) 77.55(Pusa 57.56 1.753 19.64 19.28 5.542
(Makhamali)
6. |No. of flower/plant 25.90(BO-2) 77.67(Pusa 56.18 1.867 23.51 23.15 3.773
Makhamali)
7. |No. of fruits/branch  |5.93(Larm-1)  [9.10(VRO-6) 74.56 0.431 16.18 14.55 0.871
8. [No. of fruits/plant 22.92(Ems-8-1) |75.93(VRO-6) 53.96 1.995 25.63 25.22 4.032
9. |Length of fruit (cm) |6.19(BO-2) 9.60 (P. Makhamali) | 8.265 1.094 17.71 7.12 2.210
10. |Diameter of fruit (cm) [6.96 (BO-2) 10.53(P. Makhamali) | 8.601 0.433 15.74 11.15 0.875
11. [Weright of fruits (g) |1.27 1.64 1.479 0.105 7.53 5.73 0.101
(Bhindi vaphy) |(Bhindi Vaphy)
12. |Yield/plant (g) 307.41 702.67(Pusa 481.48 | 11.349 25.52 25.18 2.726
(Bhindi Vaphy) |(Makhamali

Table 2: Estimate of phenotypic variation and genotypic variation, heritability and genetic advance for 12 characters of Okra.

Characters Phenotypic Genotypic Heritability Genetic Genetic
S. No. variation variation (%) advance advance of
mean

1. Plant height (cm) 1.3 88 1.328 0.961 25.79 1226.92
2. No. of branches /plant 0.945 0.373 0.411 1.41 134.79
3. No. of days to flower 0.263 0.229 0.894 11.31 692.16
4. Diameter of stem 0.440 0.408 0.766 0.50 399.68
5. No. of leaves / plant 94.316 93.18 0.964 22.45 1280.66
6. No. of flowers /plant 0.255 0.078 0.970 26.39 1413.49
7. No. of fruits /branch 8.065 7.987 0.808 2.01 466.35
8. No. of fruits /plant 1.385 0.866 0.969 27.60 1383.45
9. Length of fruit (cm) 0.482 0.296 0.462 0.49 44.78
10. Diameter of fruit (cm) 0.405 0.396 0.766 1.73 399.44
11. Weight of fruits (g) 0.917 0.737 0.578 0.13 260.00
12. Yield / plant (g) 227.29 226.40 0.973 246.43 2171.38




#%x059°0 D
#1970 d (3) wny jo JySom
LYE0 See’o 19)
#x£C5°0 | *8YY0 d (wo) yniy jo Iojowerq
#1090 | 990°0— 10€°0 19
#x01S°0 | #8LYV'0 | %xSTS°0 d (wo) yniy jo ySuo]
#0190 | #7870 | 00€°0— | %x¥€S0 19
#%LC9°0 | %x88S°0 | %«8EY°0 IS1°0 d Juerd/sinyg jo "oN
#x 1160 | #xSPS0 | 0€€0 | «E€CF0O | #«¥8S°0 D
#1990 | «0LV'0 | #x[LS°0 | T61°0— | xIPS0 d youelq/synij jo ‘oN
#xL89°0 | #9570 | €9T°0 | %x€L9°0 | «919°0 | L000 D
lm. #%€0L°0 | #x565°0 | %€6V°0 | %xL9S5°0 | «0S¥'0 | SSI°0 d juejd/siomory Jo ‘oN
m #x599°0 | «9YP'0 | «8¥F°0 1o 78€0 | #89Y°0 | xxCE90 D
Km *SOF'0 | x€SP'0 | CTITO | «¥S¥'0 | 861°0— | €0I'0 | %xS¥9°0 d jued/soaea] Jo "ON
#%9€9°0 | %x0CS°0 | 0CTO | #0TV'0 | «LTH'O | %x859°0 | %6170 | «€CVO 19)
68¢€°0 S0°0 I191°0 | 680°0— | LVO'0O— | %66%'0 | %C9%°0 €er’o d wa)s Jo Ijawer(q
#x[0S°0 | #xE€V9°0 | «1€V°0 | #6EV'0 | #xPIS0 | %5650 | +9S¥0°0 | %xLS9°0 | ¥CO°0 9
#*SIS0°0 | #8170 | #xSCS0 | «SPVO | #SEV'0 | #«I¥V'0 | %+¥C9°0 | ¥SO°0— | 8000 d IomO[y 0) sAep Jo "ON
#%L0S°0 | %x80S°0 | 9TE0 | «V9Y'0 | «¥8Y'0 | %x6€9°0 | %xSCS0 | €00°0 C91°0 | %xC69°0 D
9LTO | «¥0¥'0 | 6vE0 CLTO | S8IT'0— | €810~ 190°0 S¥0°0 12€0— | 0900 d Juejd/soyouelq jo "oN
540 9000 | «96¥'0 | ¥91°0 6S1°0 6900 | %C0¥'0 | ¥LI'O 8000 | 65S0°0— ¥90°0 D
LYE0 | %xC6S°0 | 9YCT0 9I€0 | #xSLL'O | #x01S°0 | #7190 | O8I0 | S00°0— | 890°0— L60°0 d (wo) yStey yueld
(wo)
3) Jmnay (urd) jueld | youeaq | juerd juerd wo)s JIMOL juepd/ (urd)
juerd | s)may Jo |Jo J9)oWM | JINIJ JO | /SYINIJ | /SIINLIJ | /SIOMO[J | /SIA®J] [JO Jdj)ouwn| 0) sAep |sdyduedq | Y30y
/PRIA | SPAL | -BIQ | WBUI | JO ON | JO "ON | JO ‘ON | JO "ON -elq Jo "oN | jJo "oN | jue[d s1EIRY)

142

B[O Ul SIO)OBIRYD JUSIMIP JIOJ JUIIONJI0d uone[aod (H) osrdKoudd pue (J) ordAjoudyd jo sojewmnsy : € d[qeL



143

Genertic variability, heritability, genetic advance, correlation and path analysis in Okra

0590 £€80°0 820°0— 900°0— | SI0O0— | 6200 €100 6200 000 ¥00°0 L10°0— S00°0 (8) 3y JoySrop
(o)
LYe0 €90°0— 061°0 LSOO LS00 €90°0 0500 ¢80°0 061°0 §c00 2900 ¥60°0 |3 JO IojoweI(]
(o)
109°0 ¥10°0 ¥9T°0 [4¢4 L00°0 9200 910°0 ¥20°0 ¥00°0 6200 Ge00 S€0°0— |ny jo ySuo]
0190 €ero 81T0 §e0°0— 9TL’0 | ISE0~ oo cero 610°0— €80°0— 190°0 SITo Jued/symy jo “oN
youelq
150 610°0— | 8I0°0— L00°0 0LT0 0170 000°0 ¥00°0 000 S00°0— 800°0— Y000 |/s¥ng Jo ON
juepd
L89°0 ¢lo’0— | 6l00- S00°0— 0S1°0 0000 8T¢°0- LY0°0 0€0°0 800°0 s0°0— €200 |/1emopp Jo  ON
yuerd
So1°0 €L0°0 ¥60°0 €00 8¢00 | vI0O0— €ero $S0°0 920°0— oo 100°0 LEO'0— |/seABdl  JO "ON
(wo)
9€€0 800°0 ¥€0°0 800°0 010°0— | LEIO LST0 o0 vL0"0 600°0 290°0— €000  |Wals JO Iojoulel(]
IOMO[J
16570 S00°0— S10°0 9100 €10°0— | 1100 ¢lo0- L00°0 €00°0 LIT0 110°0 L00°0— |0} sAep jo ‘ON
juerd
LOS0 910°0— $20'0 €100 9000 | 100~ 000 0000 cloo L00°0 LLOO— S00°0— |/seyduelq jo "ON
1o 6100 1o 8¥0°0— | L¥Y0'0— | 0200 060°0 150°0 000~ L10°0 6100~ S67°0 | (uo) ysSroy jue[d
PPRIA jo
wdpYyRe) | (3)
uon S}y (ud) jueid | youeaq juepd juepd (und) JIMO[) jue| (ud)
-2[3.L10D) Jjo Jjnagy jo | (W) Jmnuay| /Symay | /synay JAEY'V!) | /SAARI] urd)s Jo 0) sAep |d/sayoueaq| IySY
adSyoudn) | Jy3AN | 193oweI( [JO YISUIT| JO "ON | JO "ON Jo oN Jo "oN | Jdpwelq | Jo "oN Jo oN jueld J1deIRy)

(19A9] ordKjouayd) enjO ur proIf 03 SunnqIUOd SN} JUIISMIP JO SIOAYIS JoIIpul pue (JeuoFeIp) 1011 : § dqEL




144 Kumar et al.

diameter of fruit suggested that the environmental
effects constitute a major portion of the total
phenotypic variation and hence direct selection for
these characters will be less effective. High
heritability for the characters controlled by
polygene might be useful to plant breeder for
making effective selection. Johnson et al. (5)
reported that the heritability estimates along with
genetic advance is more useful than the resultant
effect for selecting best genotypes, as it suggests
the presence of additive gene effects. High
estimates of genetic advance were recorded for
yield/plant followed by no. of fruits/plant, no. of
flowers/plant, plant height and no. of leaves/plant.

The information on heritability alone may be
misleading  but when used in combination with
genetic advance, the utility of heritability estimates
increases. In the present investigation, high genetic
advance alongwith high heritability was observed
for yield/plant followed by no. of flowers/ plant, no.
of fruits /plant, no. of leaves/plant, plant height and
no. of days to flower. It indicated that additive gene
effects were more important than these characters,
so the improvement in these traits would be more
efficiently done through selection in the present
materials. Depending wupon the variability,
heritability and genetic advance estimates, it could
be predicted that improvement by direct selection
was possible in okra for traits like no. of
flowers/plant, length of fruit, no. of branches/plant,
plant height and no. of fruits/plant. Results are in
consonance with Yadav et al. (10).

Fruit yield/plant in okra is the result of the
interaction of no. of inter — related characters .
Therefore, selection should be based on these
components characters after assessing their relation
with fruit yield/plant. In the present experiment, the
values of correlation at genotypic level were high
than the phenotypic correlation, indicating that
there is a strong inherent association between the
various characters studied. The yield/plant showed
positive and significant correlation with no. of
flowers/plant, no. of fruits/branches, no. of
fruits/plant, length of fruit and weight of fruit at
genotypic and phenotypic levels (Table 3&4). This
indicated that fruit could be improved by making

selection on the basis of no. of flowers/plant, no.
of fruit/branch, no. of fruits/plant and length of
fruits. These finding are also similar with those
Bendale (2), Mishra et al. (6) and Osekita et al. (7).
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