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AB STRACT : A field ex per i ment was con ducted with twenty di verse ge no types of Okra (Pusa

Makhamali, VRO-6, VRO-5, Se lec tion-10, IIVR-10, HRB-10, IIVR-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 ran dom ized block de sign with three rep li ca tions.

Ana lysed data re vealed that among all the ge no types,  Pusa Makhamali, Perkins Long Green,

Parbhani Kranti, VRO-6, VRO-5 and Se lec tion-10 gave prom is ing re sults.
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Okra [Abelmoschus esculentus (L.) Moench]
be longs to fam ily Malvaceae with 2n =130
chro mo somes. It is one of the most im por tant
veg e ta ble crops, which is grown through out the
trop i cal and sub trop i cal parts of the world. Be ing a
day neu tral plant, it is cul ti vated in ev ery sea son in
one or other parts of the coun try. Be ing a
mul ti pur pose, okra is val ued for its ten der de li cious
fruits. Its dry seed are a rich source of io dine,
car bo hy drate, pro tein, oil and veg e ta ble curd. Seeds 
are also used as cof fee ad di tive or sub sti tute. Its dry
seeds con tain 13-22% ed ible and 20-24% crude
pro tein (Thamburaj and Singh, 9), fo liage can be
used for bio mass and dried stem as the source of
pa per pulp or fuel. Its roots are used to clean
sug ar cane juice to make jaggery. Okra is praised for 
its me dic i nal val ues, as its fruits are use ful in
genito-uri nary dis or ders, spermatorrhoea and
chronic dys en tery. Okra is of ten cross-pol li nated
where the nat u ral cross-pol li na tion oc curs from
8.75 to 9.61%. Okra is highly sus cep ti ble to frost
and re quires warm cli mate for fruit pro duc tion. The 
im prove ment in ge netic make up i.e., grow ing habit 
of the plant in creases the har vest in dex and
im prove ment in re sis tance to in sect-pest and
dis eases ul ti mately in crease the yield. There are
great pros pects and pos si bil i ties for the fur ther
in crease in pro duc tiv ity and pro duc tion of okra.
In crease in ge netic yield po ten tial gives a boost to
okra pro duc tion. Some biometrical tech niques like
vari abil ity, cor re la tion and path anal y sis pro vide

rel a tive con tri bu tion of var i ous yield re lated traits.
Genotypic and phenotypic co ef fi cients of vari ance
suck out the as so ci a tion be tween yield and yield
con trib ut ing traits in okra. If the as so ci a tion is
pos i tive and sig nif i cant, si mul ta neous im por tant
and as so ci a tion is pos si ble and sig nif i cant. As the
cor re la tion mea sures the mu tual re la tion ship
be tween dif fer ent traits of a plant, it helps to
de ter mine the best yield con trib ut ing traits. Path
anal y sis deals with a close sys tem of vari ables that
are lin early re lated.  It spec i fies the causes and
gen er ally mea sures their rel a tive im por tance. Path
anal y sis split the cor re la tion co ef fi cient in to the
mea sures of di rect and in di rect ef fect and
de ter mines di rect and in di rect con trib ut ion of
var i ous char ac ters to wards the yield.

MA TE RI ALS AND METH ODS 

The ex per i men tal ma te rial in cluded 20 di verse 
ge no types viz. (Pusa Makhamali, VRO-6, VRO-5,
Se lec tion-10, IIVR-10, HRB-10, IIVR-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
dur ing rainy sea son of the year 2005-06 in
ran dom ized block de sign with there rep li ca tions at
Veg e ta ble Re search Farm, In sti tute of Ag ri cul tural
Sci ences, BHU, Varanasi  (U.P.). Row -to -row and
plant-to-plant spac ings were main tained 60 cm and
30 cm, re spec tively. All the ag ro nomic pack ages of
prac tices were adopted to grow a healthy crop in
each rep li ca tion. Ran domly 5 plants in each
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ge no type were marked for ob ser va tion.
Ob ser va tions were re corded in 12 char ac ters viz,
plant height (cm), no. of branches /plant, no. of
flow ers/ plant, no. of fruits/ plant, no. of fruits/
branch, length of fruit (cm), weight of fruit/
plant(g), di am e ter of fruit (cm) and yield/plant. The
re corded data were an a lyzed as sug gested by Panse
and Sukhatme (8) for anal y sis of vari ance. The
genotypic and phenotypic co ef fi cient of vari ance
was cal cu lated as per the for mula sug gested by
Burton (3). John son and Comstock (5) for
heritability and ge netic ad vance, Al – Jibouri et al.,
(1) for cor re la tion co ef fi cient and Deway and Lu 
(4) for path co ef fi cient.

RE SULTS AND DIS CUS SION  

The mean sum of square was highly
sig nif i cant for all traits, in di cat ing the pres ence of
wide vari abil ity in the pres ent ge no types of okra
(Ta ble 1). Yield /plant (g) showed a wid est range
(307.41 – 702.67), the min i mum and max i mum
yield /plant at ed ible stage was re corded in
ge no types Bhindi Vaphy and Pusa Makhamali,
re spec tively with a mean value 401.48. Max i mum
plant height (cm) was re corded in Pusa Makhamali,  
(114.71) while min i mum in Punjab se lec tion
(72.17), with a mean value 90.15. Days to flower
ap pear ance ranged from 45.32 to 65.32 (Parbhani
Kranti and IIVR-10). Number of leaves/ plant and
no. of flow ers/plant also reg is tered con sid er able
vari abil ity, which ranged from 40.39 to (BO-2 ) to
77.55 (Pusa Makhamali) and 29.90 (BO-2) to 77.67 
(Pusa Makhamali) max i mum no. of fruits/plant was 
re corded in VRO-6 and min i mum in EMS-8-1,
max i mum di am e ter of fruits was re corded in Pusa
Makhamali (10.53) and min i mum in BO-2 with a
mean 8.60. Max i mum length of fruits was re corded
in Pusa Makhamali (9.60 cm), while min i mum in
BO-2 (6.19 cm) with a mean value 8.25. The
max i mum no. of fruits/ branch (9.10) was re corded
in VRO-6 and min i mum in Larm (5.93). The
max i mum no. of  branches/plant was re corded in
VRO-6 and min i mum in Perkins Long Green,
re spec tively. The max i mum weight of fruit was

re corded in Pusa Makhamali and min i mum 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 es ti mate of phenotypic vari abil ity
can not dif fer en ti ate be tween the ef fect of ge netic
and en vi ron men tal ef fects, so the study of ge netic
vari abil ity is ef fec tive in partioning out the real
genetical dif fer ences. Higher the GCV, more the
chances of im prove ment in that char ac ters. In the
pres ent ex per i ment, GCV were com par a tively high
for no. of fruits/ plant fol lowed by yield/ plant, no.
of flow ers/plant, no. of leaves/plant, no. of
branches/plant, plant height and stem di am e ter. The 
GCV was less than the cor re spond ing PCV,
in di cat ing the role in the ex pres sion of the traits
un der the ob ser va tion.

The dif fer ence be tween GCV and PCV was
more in case of no. of  branches/plant fol lowed by
no. of days to flower and length  of fruits. The large
dif fer ence be tween GCV and PCV in di cated that
en vi ron men t af fects to a large ex tent in flu ence the
traits hav ing high GCV pos sessed better po ten tial
for fur ther gain and im prove ment. Bur ton (3) has
sug gested that GCV to gether with heritability
es ti mates would give the best op tion ex pected for
the se lec tion. Heritability es ti mates were high
(>90%) for plant height, no. of leaves/ plant, no. of
flow ers/plant, no. of fruits/plant and yield/plant.
Mod er ate heritability (70-90%) for no. of days to
flower, di am e ter of stem , no. of fruits/branch and
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Ta ble 1: Es ti mates of range, gen eral mean, stan dard er ror of mean, PCV, GCV and C.D. value for 12 char ac ters in Okra.

S.
No.

Char ac ters Range Means Standard 
error of

mean

PCV
(%)

GCV
(%)

C.D.
(P=0.05)

Min. Max. 

1. Plant height (cm) 72.17(PB-7) 114.77(Pusa
Makhamali)

90.15 2.102 14.45 14.16 4.248

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(IIVR-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
(Makhamali)

57.56 1.753 19.64 19.28 5.542

6. No. of flower/plant 25.90(BO-2) 77.67(Pusa
Makhamali)

56.18 1.867 23.51 23.15 3.773

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
(Bhindi vaphy)

1.64
(Bhindi Vaphy)

1.479 0.105 7.53 5.73 0.101

12. Yield/plant (g) 307.41
(Bhindi Vaphy)

702.67(Pusa
(Makhamali

481.48 11.349 25.52 25.18 2.726

Ta ble 2: Es ti mate of phenotypic vari a tion and genotypic vari a tion, heritability and ge netic ad vance for 12 char ac ters of Okra.

S. No.
Char ac ters Phenotypic

variation

Genotypic

variation

Heritability     

(%)

Ge netic

ad vance 

Genetic
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
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di am e ter of fruit sug gested  that the en vi ron men tal
ef fects con sti tute a ma jor por tion of the to tal
phenotypic vari a tion and hence di rect se lec tion for
these char ac ters will be less ef fec tive. High
heritability for the char ac ters con trolled by
polygene might be use ful to plant breeder for
mak ing ef fec tive se lec tion. John son et al. (5)
re ported that the heritability es ti mates along with
ge netic ad vance is more use ful than the re sul tant
ef fect for se lect ing best ge no types, as it sug gests
the pres ence of ad di tive gene ef fects. High
es ti mates of ge netic ad vance were re corded for
yield/plant fol lowed by no. of fruits/plant, no. of
flow ers/plant, plant height and no. of leaves/plant.

The in for ma tion on heritability alone may be
mis lead ing   but when used in com bi na tion with
ge netic ad vance, the util ity of heritability es ti mates
in creases. In the pres ent in ves ti ga tion, high ge netic
ad vance alongwith high heritability was ob served
for yield/plant fol lowed by no. of flow ers/ plant, no. 
of fruits /plant, no. of leaves/plant, plant height and
no. of days to flower. It in di cated that ad di tive gene
ef fects were more im por tant than these char ac ters,
so the im prove ment in these traits would be more
ef fi ciently done through se lec tion in the pres ent
ma te ri als. De pend ing upon the vari abil ity,
heritability and ge netic ad vance es ti mates, it could
be pre dicted that im prove ment by di rect se lec tion
was pos si ble in okra for traits like no. of
flow ers/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 re sult of the
in ter ac tion of no. of inter – re lated char ac ters .
There fore, se lec tion should be based on these
com po nents char ac ters af ter as sess ing their re la tion 
with fruit yield/plant. In the pres ent ex per i ment, the 
val ues of cor re la tion at genotypic level were high
than the phenotypic cor re la tion, in di cat ing that
there is a strong in her ent as so ci a tion be tween the
var i ous char ac ters stud ied. The yield/plant showed
pos i tive and sig nif i cant cor re la tion with no. of
flow ers/plant, no. of fruits/branches, no. of
fruits/plant, length of fruit and weight of fruit  at
genotypic and phenotypic lev els (Ta ble 3&4). This
in di cated that fruit could be im proved by mak ing

se lec tion on the ba sis of   no. of flow ers/plant, no.
of fruit/branch,  no. of fruits/plant and length of
fruits. These find ing are also sim i lar with those
Bendale (2), Mishra et al. (6) and Osekita et al. (7).
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