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Abstract: The experiment comprising 30 okra (Abelmoschus esculentus) genotypes were grown and analysed for
yield and its attributing traits at the Department of Vegetable science, Kumarganj, Faizabad during Zaid (2011) pe-
riod. All the characters studied showed a wide range of variation. The variability for yield among the accessions
evaluated was also remarkable. The magnitude phenotypic coefficient of variation was higher than genotypic coeffi-
cient of variation for all traits. Both phenotypic coefficient of variation (PCV) and genotypic coefficient of variation
(GCV) were high for plant height (11.10 and 10.60, respectively). Fruit weight exhibited low value of GCV (2.31) and
PCV (4.74) and likely to show less response under selection. High heritability (91.3) with high genetic advance
(26.74) was recorded for plant height, whereas, ridges per fruit had high heritability (97.0) with moderate genetic
advance (18.45). This study aimed to evaluate okra genotypes for variability with a view to providing information on
the development of high yielding genotypes to meet the growing food demand of the populace.
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INTRODUCTION gramme. Greater the variability in crop plants [les

. . an opportunity for selecting desirable genotypes.
Okra [Abelmoschus esculentus (L.) Moench] is an im-  aiapility is an index of transmissibility of darac-

portant vegetable, mainly grown for its young imma- o fom the parents to its offspring and thusisiea

ture fruns and consumgd as a \_/egetablle., raw, ehoke suitable measure for assessing the magnitude of ge-
or fried. Also okra fruit has high nutiitional valu  Lqiic nortion of total variability and an aid to kea
wh(;ch_con_taln_s, cgrboAhyd:jatgs,RI:atsH f|bre52, (;)1'23“5"' . improvement in crop by selection for various charac
and vitaminsviz, B,, A and ( ashwan, _)' LIS ters. Due consideration, therefore may be given to
widely distributed and cultivated in the tropicsibs heritability estimates of the characters duringecten.
tLOP'CS’ l"énd warmer pornonsl of thg_ tempEra]E_e ne"?ei‘o However, heritability alone does not give true ynietof

the world on a varying scale. India ranks firstt genetic improvement to be affected by selection.ckap

world, it is commercially grown in the West Bengal, ;, P .
. : ) provement by selection, it is essential to sttidy ex-
Gujarat, Bihar, Andhra Pradesh, Odisha, Uttar Blade o of heritability along with genetic advancegeTiossi-

Tamil Nadu, Karnataka, Haryana, and Punjab and—occubi"t ; ; ; :

) . . y of improvement in any crop is measured byiva
pies 532.7 thqusand hectare W|th_the producti@@46.4 ability available in the crop (Mohapate al., 2007).
thousand million tonnes green fruits, where aptbéuc-  once it is essential to partition overall vatigbinto its

tivity is 11.9 MT/ha (Anonymous, 2015). heritable and non-heritable components with the bél

'I_'hle I]?W productivity is becgus% of low Y'eIQ'Tgegm genetic parameters like coefficient of variatioeritabil-
tial of current varieties and reduction in yieldedto "0 cenotic advance,

frequent attacks of pests and diseases, espethaly
fruit and shoot borer and yellow vein mosaic virus MATERIALSAND METHODS

(Reddyet al., 2012). _The success of a_b_reedmg IorO_Thirty okra, @belmoschus esculentus) genotypes were
gramme depends mainly upon the promising genotypes

from the gene pool. A clear understanding of compo-grown at main Expenmental_ far"?* Department Of
nents of variances and their effects, heritabilapd Vegetable science, Kumarganj, Faizabad durmg_Za|d
genetic advance of the traits under consideratilp h gl?dll)i'sTr;gsse%%(ra?jeir?f;;]sleol;raAgllletr;]%typ:ﬁotjseedsgcveth
to the breeders in deciding the appropriate brgedin yisp : 9 yp

method to improve the genetic makeup. Genetic vari->oWn at a spacing of 60 x 30 cm in a randomizedkblo

ability present in a population is of primary imfzorce ?rgslg;] ;V Irtr:]e?ere;éiglrlr?ritgr:jseéjnc?opIor;;]Z; ?m?a]r?t- rac-
for any successful selection in plant breeding pro- ) ' P 9 P

tices were followed (Chadha, 2007).
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The observations on the following characters wereThe range, general mean, phenotypic and genotypic
recorded from five randomly selected plants fromhea coefficient of variation, heritability (bs), genetad-
plot in each replicatiorviz. days to 50% flowering, vance in per cent of mean for different characters
plant height (cm), nodes to first fruit set, nodes okra genotypes are presented in Table 3. The pheno-
plant, fruits per plant, fruit length (cm), fruitadneter  typic coefficient of variation was higher than geno
(cm), internodal length (cm), fruit yield per plant typic coefficient of variation for all the traitsyhich
ridges per fruit and fruit weight (g). Days to 50 % indicates that environment played a considerablie ro
flowering was taken from the day of sowing to tleeyd in the expression of their traits. Among the eleven
at which 50% of the plants in each plot attainedvil  traits showed a range of GCV for various characters
ering. The data recorded from five randomly selkcte varied from 2.31 (fruit weight) to 10.60 (plant gbkt).
plants from experimental plot were used to caleulat The GCV and PCV values were found to be very dis-
the mean values for each genotype per replicaliba.  tant to each other for most of the characters stoge
mean values obtained were used for analysis of varithe presence of large amount of variability. Vaitigb
ance and to estimate genotypic and phenotypic ieoeff is a very important and essential pre-requisitariy
cient of variation, heritability and genetic advares  breeding programme and such variability will bevdri
percentage of mean. The analysis of variance foh ea ing force for improving the crop plants (Harlan,5869
character was followed according to Panse and $ukha and Simmond, 1962). The range of variability of dif
(1967). The phenotypic and genotypic coefficients o ferent traits alone does not allow a decision asghizh
variation were estimated as per formula suggested bcharacter was showing the highest degree of vériabi
Burton and de Vane (1953). Heritability in broashss® ity. Therefore, accurate relative comparison can be
(h%,9 was calculated using the formula suggested by Hanmade with the help of phenotypic and genotypic coef
sonet al. (1956) and genetic advance were calculated byficient of variation. Phenotypic variation was part
using formula given by Johnsetal. (1955). tioned into genotypic and environmental component.

The significant differences were observed among
RESULTSAND DISCUSSION genotypes for all the characters studied. The highe
Mean performance and genetic variability: The magnitude of coefficient of variation at phenotypie
analysis of variance for different characters ig-pr Well as genotypic levels observed for nodes pentpla
sented in Table 2. The mean sum of square dugpto re plant height and nodes to first fruit set. Phenityp
lications was non-significant for all the charastéfhe ~ variation was highest for nodes per plant (11.98)},
variation due to treatments was highly significemtall ~ lowed by plant height (11.10) at final harvest. Gen
the characters but fruit length (cm), fruit diamefem)  typic variation was highest for plant height (10.60
and fruit weight (g) were significant. In other werthe  followed by nodes per plant (9.02). Indurani ane:iea-
performance of the genotypes with respect to thehae  gavathatham (2005) have also reported similar tegul
acters was statistically different, suggesting thate is  their studies. Moderate variation was noted in aafse
ample scope for selection of different traits foe tim-  ridges and yield per plant, while low GCV and PQ¥ o
provement in okra. High magnitude of genetic valitgb ~ served for fruit weight (2.31 and 4.74) and day5Qe6
for plant height, fruit weight, fruit diameter (Kametal.,  flowering (3.66 and 4.93), respectively. Moderatdoiv
2006; Mulgeet al., 2006), fruit length (Singtet al., variation exerted for these traits revealed thateths a
2006), fruit weight and inter nodal length (Kunetial., reasonable scope for improvement in these tradsv L
2012) has been earlier reported in okra. variability for days to 50% flowering, fruit lengland

Table 1. Okra genotypes used for its genetic analysis dfl yibaracters.

S.N. Genotypes Source S. No. Genotypes Source

1 1C-81218874 IIVR, Varanasi 16 145 IIVR, Varanasi
2 EC-3016556 IIVR, Varanasi 17 1C-22283 IIVR, Varanasi
3 HRB-55 IIVR, Varanasi 18 VRO-5 IIVR, Varanasi
4 SB-4 IIVR, Varanasi 19 409 IIVR, Varanasi
5 814-k IIVR, Varanasi 20 1998 IIVR, Varanasi
6 VRO-22 IIVR, Varanasi 21 EC-169367 IIVR, Varanasi
7 IC-111527 IIVR, Varanasi 22 IC-85595 IIVR, Varanasi
8 165-A IIVR, Varanasi 23 335 IIVR, Varanasi
9 1C-282280 IIVR, Varanasi 24 1C-18537 IIVR, Varanasi
10 NDO-10 NDUA & T Faizabad 25 1773 IIVR, Varanasi
11 1769 IIVR Varanasi 26 1C-282237 IIVR, Varanasi
12 IC-90184 IIVR Varanasi 27 1789 IIVR, Varanasi
13 193 IIVR Varanasi 28 IC-52310 IIVR, Varanasi
14 IC-111532 IIVR Varanasi 29 VRO-6 IIVR, Varanasi
15 467 IIVR Varanasi 30 ParbhaniKranti (c) MKVP,Parbhani (MH)
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Table2. Analysis of variance (mean sum of squares) fortdracters in okra.

Sour ce of variation

S.N. Characters Replications Treatments Error
d.f. 2 29 58
1. Days to 50% flowering 0.411 10.132** 2.170
2. Plant height (cm) 0.576 311.452** 9.590
3. Nodes to first fruit set 0.300 1.327* 0.158
4. Internodal length (cm) 0.209 0.431* 0.084
5. Nodes per plant 0.664 10.913** 2.204
6. Ridges/fruit 0.007 0.396** 0.004
7. Fruits/plant 0.330 1.357* 0.338
8. Fruit length (cm) 0.251 1.369* 0.725
9. Fruit diameter (cm) 0.003 0.019* 0.010
10. Fruit weight (g) 0.291 0.456* 0.235
11. Fruit yield/plant 3.118 223.568** 7.313

* ** _ Sjgnificant at 5% and 1% probability levakspectively

Table 3. Estimates of range, grand mean, phenotypic andtggioacoefficients of variation, heritability in bad sense &)
and genetic advance in per cent of mean (GA) factiakacters in okra.

Range Heritability Genetic Ad-

SN Characters Grand PCV GCV Broad vancein per

Lowest Highest mean (%) (%) Sense (%) cent of mean
() (gs %)
1. Days to 50% flowering 41.00 47.33 44.51 4.93 3.66 55.0 7.17
2. Plant height (cm) 76.47 111.03 9462 11.10 10.60 91.3 26.74
3. Nodes to first fruit set 6.00 8.23 7.13 10.37 8.75 71.2 19.49
4. Internodal length (cm) 4.33 5.87 4.83 9.25 7.04 57.8 14.13
5. Nodes per plant 16.07 22.23 18.90 11.96 9.02 56.8 17.95
6. Ridges/ fruit 5.00 7.00 5.09 7.21 7.10 97.0 18.45
7. Fruits/ plant 9.97 13.47 11.24 7.32 5.19 50.2 9.70
8. Fruit length (cm) 10.57 13.20 12.11 8.00 3.83 22.9 4.83
9. Fruit dia. (cm) 1.63 1.93 1.78 6.45 3.04 22.3 3.79
10.  Fruit weight (g) 10.70 12.30 11.73 4.74 2.31 23.9 2.99
11.  Fruit yield/ plant 116.23  145.47 131.43 6.78 6.46 90.8 16.25

fruit weight were also reported by Jaiprakashnaraga to 97 per cent. High heritability was recorded for
al.(2006) and Goswamat al. (2012). ridges per fruit and plant height, whereas, noddsdt
Heritability and genetic advance: Heritability in fruit set, internodal length, nodes per plant, days
broad sense of a character is important to thederee 50% flowering and fruits per plant showed moderate
since it indicates the possibility and extent toichh  level of heritability. Low heritability was recorddor
improvement is possible through selection. It ate&t- fruit weight, fruit length and fruit diameter ingited
cates direction of selection pressure to be apdgbed more influence of environmental effect, which may b
the traits during selection because it measuresioak due to presence of non-additive gene action ines<pr
ship between parent and their progeny, widely used sion of the character. It was obvious that improgatn
determining the degree to which a character may bef the character exhibiting high heritability woulbe
transmitted from parent to offspring. However, high more efficient by adopting normal selection proaedu
heritability alone is not enough to make efficisatec-  and for those having lower value, some other slgtab
tion in advanced generations unless accompanied bigreeding techniques, as population improvement pro-
substantial amount of genetic advance (Burton, 1952 gramme would have to be adopted. These resulis are
High estimates of heritability along with high géine close conformity with the findings of (Bendadeal.,
advance provide good scope for further improvement2004; Patro and Ravishankar, 2005; Kunefral.,

in advance generations. The result of presentiigees 2012), who also reported high, low and moderate
tion revealed that low to high heritability estimat heritability for different growth and yield traiis okra.
were present in almost all the characters. Thedigk The genetic advance is commonly predicted as & prod
ity estimates for different characters ranged fi2ita3 uct of heritability ratio and selection differernsa
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Panse (1967) mentioned that where high heritability

Anusandhan Bhavan, Pusa. Pp-422-427.

value is accompanied by high genetic advance. The p Goswami, A., Singh, B., Kumar, A. and Bhadana, Z81R).

gress realized by selection would be most appraptia
the present study, the highest estimates of hiitifab
were observed in case of ridges per plant (97.0)tla
highest genetic advance showed in plant heigh7426.
High heritability coupled with high genetic advaricger
cent of mean was recorded for plant height indiggtihat
these traits were less influenced by environmeantil$S
results of high heritability and high genetic acvamere
also reported by Indurani and Veeraragavathata®bj20
Mehtaet al. (2006) for plant heightOn the other hand,
the traits namely nodes to first fruit set (19.4R)ges per
fruit (18.45) and nodes per plant (17.95) showedeno
ate genetic advance also revealed the additive atits
for these traits. Moderate heritability coupledhwitoder-
ate genetic advance was recorded for nodes toftfiiist
set and nodes per plant. The heritability assatiatith
low genetic advance for fruit length, fruit dianretand
fruit weight revealed that non-additive gene actizas
prevailing for these characters.

Conclusion

The estimates of phenotypic coefficient of variatio

(PCV) were higher than genotypic coefficient ofiaton
(GCV) for all the characters. PCV was high for roder
plant followed by plant height, nodes to first freet and

internodal length however, high GCV was recorded fo

plant height followed by nodes per plant and naddisst
fruit set. Moderate variation was noted in caseidifes
per plant and fruit yield per plant. The occurrere

moderate values for these parameters reveals eddson
scope of improvement through selection. Fruit weigh

exhibited low value of GCV and PCV and likely taah
less response under selection. Heritability in drsense
ranged from 22.3% to 97.0%. High heritability clegp
with high genetic advance in per cent of mean webre
served for plant height, however high heritabiltjth

moderate genetic advance was recorded for ridges p

fruit and fruit yield per plant. In future, theseperimental
results may prove very useful for development ghhi
yielding genotypes in okra.
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