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Abstract

The present study was undertaken to identify potential parents and superior cross combinations for yield
and its yield attributing traits. Twenty-one hybrids were generated by crossing with seven genotypes,
namely AE7- Pudukottai Local (L1), AE21- Sivagangai Local (L2), AE13- Dharmapuri Local (Ls), AE6-
Karaikudi Local (L4), AE9- Cuddalore Local (Ls), AE20- Thiruchirappalli Local (Ls) and AE3- Madurai
Local (L7) and three testers Parbhani Kranti (T1), Arka Anamika (T2) and Punjab Padmini (T3) along with
parents for studying of heterosis, days to first flowering, plant height, number of branches per plant, fruit
length, fruit girth, number of fruits per plant, fruit weight and fruit yield per plant during 2013-2015 at
Department of Horticulture, Faculty of Agriculture, Annamalai University, Tamil Nadu, in a Randomized
Block Design with three replications. The magnitude of heterosis varied from cross to cross for all
characters. The minimum days to first flowering was observed in parent L4 and cross Ls x T1, whereas the
highest plant height was found in parent Tz and cross L7 x T3, number of branches per plant in parent L3
and cross L7 x Tz, fruit length in parent Ts and cross L2 x Ts, fruit girth in parent T2 and cross L7 x Tz,
number of fruits per plant in L2 and cross L2 x T2, average fruit weight in Ls and cross L7 x Ts and fruit
yield per plant in Ls and cross Lz x Ta. Thirteen crosses showed significant heterosis for fruit yield per
plant, in which maximum heterobeltiosis (36.72 %) and standard heterosis (44.72 %) were found in L4 X
T2 and relative heterosis (74.24 %) in Ls x T2. The highest significant and positive relative heterosis value
(38.21 %) and heterobeltiosis value (25.47 %) were expressed by the hybrids Le x T1 and L7 X Ty,
respectively. In contrast, the hybrid L2 x T3 showed the highest and positive standard heterosis value
(62.86 %) for number of fruits per plant.

Keywords: Bhendi hybrids, heterosis, growth attributes, yield

Introduction

Bhendi (Abelmoschus esculentus (L.) Moench), belonging to the family Malvaceous, is an
important vegetable crop of the tropics and subtropics. Bhendi is particularly valued for its
tender, delectable green fruits, which are cooked, canned, and consumed in various forms
throughout the country, and for accounting for approximately 60% of fresh vegetable exports.
India is the largest producer of bhendi, covering an area of 3.91 lakh ha with an annual
production of 39.7 lakh tones. It has good nutritional value, particularly vitamin C (30 mg/100
g), calcium (90 mg/100 g) and iron (1.5 mg/100 g) in the edible fruit. It is a potential exporter
earner accounting for 13% of the export of fresh vegetables. All sorts of plant development
activities through breeding envisage an eventual enhancement in genetic capacity for yield.
Since yield is polygenically controlled and highly influenced by the environment, selection
based on yield alone is ineffective. Hence, the breeder develops into the proposition of
selecting for high yield indirectly through yield associated and highly heritable characters after
eliminating environmental components of phenotypic variance (Prakash et al., 2013) 1221,
Hybridization has been the most successful method of enhancing vegetable crops productivity.
The selection of genetically superior and suitable genotypes is the most important stage from
the standpoint of hybridization of vegetable crops to develop new genotypes with desirable
characters. A hybridization-based breeding technique would be preferable for breaking yield
restrictions in existing open-pollinated bhendi varieties. Heterosis breeding has been the most
successful approach to increasing productivity in cross-pollinated vegetable crops (Medagam
et al., 2012) ¥l Commercial exploitation of hybrid vigor can be easy in Bhendi because of ease
of emasculation, very high per cent fruit set rates and enormous seeds content per fruit. Being
an often-cross-pollinated crop, outcrossing to the extent of 5%~9% by insects is reported,
which renders considerable genetic diversity (Duggi et al., 2013) I, Hence, the first step in
bhendi improvement should involve the evaluation of the germplasm for genetic variability.
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As a second step, crosses must be generated using a suitable
mating design to determine the extent of heterosis for specific
economic traits and inheritance patterns of desirable
attributes, which in turn, would help in deciding the breeding
strategies as well as identifying potential parents and crosses
for further use in breeding programmed (Singh and Singh,
2012) 281,

Material and Methods

The experimental material consisted of 21 F; s, involving 7
lines viz., AE7- Pudukottai Local (L;), AE21- Sivagangai
Local (L2), AE13- Dharmapuri Local (Ls), AE6- Karaikudi
Local (Ls), AE9- Cuddalore Local (Ls), AE20-
Thiruchirappalli Local (Ls) and AE3- Madurai Local (L) and
3 testers Parbhani Kranti (T1), Arka Anamika (T) and Punjab
Padmini (T3). The present investigation was carried out at the
Department of Horticulture, Faculty of Agriculture,
Annamalai University, Tamil Nadu, in a Randomized Block
Design with three replications during 2013-2015. All the
recommended agronomic practices and plant protection
measures were followed during experimentation. A row to
row spacing of 60 cm and plant to plant spacing of 30 cm was
adopted. Data was recorded on ten randomly selected plants
per entry per replication on yield and yield component
characters: days to first flowering, plant height, number of
branches per plant, fruit length, fruit girth, number of fruits
per plant, and average fruit weight and fruit yield per plant.
The magnitude of heterosis was calculated as per the standard
procedure and the significance of heterosis was tested using
the formula suggested by Wynne et al. (1970) I,
Heterobeltiosis was computed as deviation of mean
performance of Fi from that of better parent (BP). The
estimates of economic heterosis were computed as deviation
of mean performance of F; hybrid from that of the check
parent T, (Arka Anamika). The magnitude of heterosis was
calculated and expressed as per cent.

Result and discussion

The mean values of 21 F; crosses and 10 parents and heterosis
over better parent (BP) and mid parent (MP) and standard
parent (SP) are presented in Table 1. The data for days to first
flowering showed that the mean of parents ranged from 46.28
cm in L4 to 56.53 cm in Le, while in the case of crosses, the
ranges varied from 38.48 cm in Ls X T1t0 48.59 cmin Ly x Ti.
Negative heterosis is desirable for days to first flowering
because this will help the hybrid mature earlier. Twenty
hybrids exhibited negative and significant heterobeltiosis, out
of which the highest negative heterobeltiosis was found in Ls
X T1(-29.04 %) followed by Ls x T, (-25.63 %) and L3 x T1 (-
24.72 %) for days to first flowering. L4 X T3 (-3.61 %) was the
only cross that was non-significant heterobeltiosis. Relative
heterosis was negative and significant in sixteen crosses and
positive in one cross which was significant. The highest
relative heterosis (-16.86%) was exhibited by Ls x Ti. The
results of the present investigation are in accordance with the
findings of Hosamani et al. (2008) ™, Kumar and
Sreeparvathy (2010) 181 and Kishor et al. (2013) [¥l, who have
also reported heterosis for days to first flowering.

The overall mean value of plant height ranged from 125.36
(Le) to 175.51 (T3), and mean values of crosses ranged from
130.84 (L4 x T>) to 179.67 (L7 x T3). Of all the crosses, nine
crosses showed positive and significant relative heterosis,
three for heterobeltiosis and nine showed standard heterosis.
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However, the highest value for plant height for relative
heterosis and heterobeltiosis was exhibited by Ls x T, (21.
82%), (12.63%) and standard heterosis by L7 x T3 (21.71%).
Similar results were recorded by Ahmed et al. (1999) 2,
Rewale et al. (2003) ', Singh et al. (2004) [*1 Hosamani et
al. (2008) [, Kumar (2011), Kumar and Kumar (2012) % and
Kishor et al. (2013) [¥1 who have also found similar results for
this character.

The parental mean value of the number of branches per plant
ranged from -0.75 (T2) to 1.17 (T3), and mean values of
crosses ranged from -1.81 in L, X T3 to 1.29 in L7 x Ts. Out of
21 crosses, six crosses showed significant heterobeltiosis.
They have a greater number of branches per plant than their
respective parent. Among 21 hybrids, ten crosses showed
positive and significant heterosis, whereas nine crosses for
significant standard heterosis. The highest value for relative
heterosis (120.26 %), heterobeltiosis (99.29 %) as well as
standard heterosis (90.80 %) was exhibited by L7 X Ts. These
findings are in agreement with those of Pawar et al. (1999)
(10 Saha and Kabir (2001) %1 Rewale et al. (2003) 14,
Ahlawat (2004) [, Hosamani et al. (2008) [, Kumar (2011),
Kumar and Kumar (2012) ™ and Kishor et al. (2013) ! for
this character.

The data for fruit length showed that the mean of parents
ranged from 10.32 cm in L, to 20.43 cm in T3, while in
crosses, the ranges varied from 16.26 cm in Ls x T, to 23.51
cm in Ly X Ts. Among all the crosses fourteen crosses showed
significant relative heterosis, ten crosses for significant
heterobeltiosis and eighteen crosses for significant standard
heterosis. However, in crosses, L, x T, showed the highest
positive significant relative heterosios (59.94 %), Ls x T, for
significant heterobeltiosis (31.48%) and L, x T3 for significant
standard heterosis (44.58%), respectively. Similar types of
result have also been reported by Singh et al. (1996), Ahmed
et al. (1999) [3, Saha and Kabir (2001) **1, Shobha (2002) '],
Rewale et al. (2003) [, Murugan (2004) ¥, Hosamani et al.
(2008) M, Kumar and Sreeparvathy (2010) 161, Kumar and
Kumar (2012) M4 and Kishor et al. (2013) B! in bhendi who
have reported significant standard heterosis for fruit length.
The overall mean value of fruit girth for parents ranged from
4,50 cm (L) to 6.40 cm (T2), and mean value of crosses was
ranging from 4.70 cm (Ls x T2) to 6.83 cm (L7 X T3). Only
four hybrids showed significant heterosis, which was negative
values. Out of 21 hybrids, five hybrids showed significant
relative heterosis, nine crosses for significant heterobeltiosis
and thirteen hybrids for significant standard heterosis. Among
all the hybrids, L7 x T3 was the only hybrid that exhibited
positive and significant relative heterosis (20.88 %). A similar
result was given by Saha and Kabir (2001) [*%1, Rewale et al.
(2003) [, Singh et al. (2004) [, Hosamani et al. (2008)
and Kishor et al. (2013) B,

The parental mean value of number of fruits per plant ranged
from 12.43 in Leto 21.41 in L,, while mean value of hybrids
varied from 19.38 (L¢ X T3) to 31.58 (L2 x T3), respectively.
Out of 21 crosses, eight crosses exhibited significant
heterobeltiosis, eleven for significant relative heterosis and
twelve hybrids for standard heterosis. The highest significant
relative heterosis, heterobeltiosis and standard heterosis were
found in Le X Ty (38.21 %), L7 X Ty (25.47 %) and L, X Ts
(62.86 %), respectively. This type of heterosis also has been
reported for this trait by Lal et al. (1975) [l and Singh and
Singh (1979) U, In contrast, negative as well as positive
heterotic effects were also reported for this trait by Pawar et
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al. (1999 % Rewale et al. (2003) 4, Ahlawat (2004) M,
Hosamani et al. (2008) [, Kumar (2011), Kumar and Kumar

(2012) M and Kishor et al. (2013) &I,
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The parental mean value of average fruit weight ranged from
16.65 g in T1 to 24.53 g in L3, and mean value crosses ranged

from 15.16 g in L1 X T3t0 24.41 g in L7 X Ts. Six crosses

Table 1: Performance of parents crosses for different characters of bhendi and heterosis

NSo E?Sigg, Days to first flowering Plant height (cm) Number of branches per plant Fruit length (cm)
Mean| MP BP SP | Mean| MP BP SP |Mean| MP BP SP  |Mean| MP BP SP

1] L 5623 134,61 3.18 20.19

2| L [53.26 145.63 4.97 10.32

3| L [5L34 13166 7.16 16.39

4| L4 14628 137.41 3.39 18.52

5| L5 [54.23 147.69 4.03 15.20

6 Lo [56.53 125.36 5.36 13.34

71 L 5461 160.74 3.75 20.40

8| T. [38.34 152.26 3.32 18.35

9| T, 028 147.63 3.01 16.26

0] 15 {4462 17551 3.03 20.43

Mean of parent|49.57| 145.85 421 16.94

1| LiX Ty [45.85-7.26 | 2201 |g g7+ 156 65]0.01 | 2.88 ** | 6.11 **[3.91|20.31 **|17.77* | -0.09 |18.37| -4.70 | 9.05* |12.93

2 | LixT, 4309 1070 | 2337 I gg uxl140.28| -0.50 |-4.98 **|-4.98 **|3.01 |-15.13 *%| 2308 | 2308 |54 55| 11621 4 76 | 2511

3 | LiX T3 [45.63-9.51 x| 1885 | 1328|150 )3 794x| g 30 %% | 9.02 | 5.12|64.81 **|61.01 **|30.83 **|20.39| 0.39 | -020 | 2237

4 | LoxT: bose| 1187 | 24211 495 l14g61| -022 | -2.40% | 067 [4.94[19.15%*| -060 |26.15**|19.60| 30/?| 679 | 220

5 | LoXT, 155 1116 | 21991 315 1140.36]-4.28 +|-4.92 **|-4.92 **|5.32 [19.82+*| 7.11 [35.95 **|21.26| >924 [30.70 *+{ 30:70

6 | LoXTs |44.65-8.76+| 1616 1 1087|169 6015 67 xx| 333 %x(14.04 *<|4.16| 400 | 1824 | 630 [2351] 2% |15,09 *+[ 4458

7| LoxT: o6 38| 24720 404 |14282| 061 |-6.20%*|-326*%|5.11| -242 | 2258 |30.66++18.55| 6.80 | 111 | 1408

8 | LsX T, |42.66/-6.88+*| 1891 1591 %|136.67| 2,13 % |-7.42 %% | -7.42 %+ 3.63|-34.44 =+ #930 | 724 |16.26| -0.40 | -0.79 | -0.00

9 | L3XTs [43.26-0.84 % 1274 740 ++|153.04| 023 | 1220 427 [a79| -6.08 | 321° |20.32+%|21.36] 10:00| 454 | 3132

10| L4XTL [42.75 1.02 |-7.64%*|6.13*(149.25(3.05**| -1.98 | 1.10 |3.76|12.13* | 11.02 | -3.92 |19.28| 457 | 400 | 1853

11| LaxT2 4373 1.05 |-551*[8.58 **130.84]-8.10++ 1137 | 1137 13351 795 |.1414%|-1414%(2033| 1088 | 976 | 2498

12 | Lax T3 |aa61| -1.84 | 361 | 1977 |150.28|-3.05 %+ 1437 | 180 |e.48| 10587 |91.34 +x|g5.50 *x|23.37| 1998 |14 37 x4 4368

13| L5 X T1 38.ag) 16:86 | 2904 | 4 45 1142 76|-4.81 ++{-6.24 **|-3.20 **|4.22|14.83**| 471 | 7.84 |2033|?11% 1079+ | 2501

14 | L5 X T2 [40.33 1485 | 2583 | 413 |136.35|-7.66 **|-7.67 **|-7.64 **|3.57| -10.20 * | -11.50 | -8.86 |21.38| 3233 |31 4g++| 3148

15| L5 X T3 [3.84] 1130 | 1916 lg o5 il 160 93| 5.16 **|-3.18 **|15.11 **[6.33|79.33 **|57.15 **|61.84 x| 23.04 | 394° | 5gp | 4290

16| L6 X T1 {4658 -1.80 | 160 | 15661144 53)410 4% | 507 % 210 |3.68|-15.25+ 3136 | g05 [20.28] 2801|1054 2412

17| L6 X T2 46,67 -359 % | 1145 | 1987 1166 591 2182 115 gaunl 10 63 %x[237| 572 | 1842 | 1167 [17.23) 1041 | 504 | 5.04

18 | L6 X T3 4425 1252 | 2173 g g xxl 156.83(4.25 *x | 1065 | 5 530x | 6.13|46.21 #* 14,50 **[56.73 %[ 20.32| 2032 | o555 | 2492

19 | L7 X T1 8.59] 4.54 %+ | 1103 12063150 g9l 3 5744 611 *+| 2.3 % [375| 6.13 | 009 | -4.17 [19.37|-002 | -5.03 | 1910

20 | L7x72 jardo| T27% | PL18 | 280 (14561(5.56 041+ 137 [382| 026 | 230 | 239 1730|564 |, J .| 6.35

21 | L7 X T3 [46.17]-6.94 *| 1246 | 14.63 1199 6716 7 x| 237+ (2171 %*[7.47| 12026 |gg og xx|90 80 **|22.45 |9.98 **| 9.98 »+ | 3804
'\C"rfgze:f 43.39 151.10 4.62 20.21

* Significant at 5% level, ** Significant at 1 % level
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NSo 5?;5322 Fruit girth (cm) Number of fruits per plant Average fruit weight (g) Fruit yield per plant (g)
Mean| MP BP SP  |Mean| MP BP SP  [Mean| MP BP SP  |Mean| MP BP SP
1] L [616 27.28 18.73 39125
2| L [450 29.41 18.83 502.39
3| L [537 3150 24.53 322.36
4| L4 [507 27.54 19.57 437.55
5| L [577 18.34 18.51 232.34
6| Lo [545 1243 2292 192.73
71 L [527 2343 18.33 439.32
8 T. [6.00 24.14 16.65 328.08
9 T, [640 19.39 21.14 413.37
0] T 603 2248 18.47 340.60
Mean of parent|5.60 23.59 19.77 19.77
1| LT |5.20] 447 a5 s« 187 bao7l 558 | 11,02 | 2210 l15.65-11.55 %|-16.48 *| 2297 l470.25) 3075 |20.19 *+[13.76 **
2 | LixT, |5.11] 1861 | 2011 12001 oy g 446 | 1827 | 14,07 [17.14 1402 | 1891 | -18.91 g5 4ol 2190 118 64 xx|18.64 4%
3 | LixTs |5.27| 1354 1445 1161 g sg 667 | 272 | 3683 |i5.1q 18,50 | 1907 | 2828 5q 5y 3842 15 46 xx|pp 53
4 | LoXTi|560| 667 | -6.67 | -12.45 [6.42 132 | -1017 | 3923 601 466 | -10.18 | 2200 hae.a5 752 x| 1114 g gg
5 | LT, |5.03] -7.74 | 242 | 2182 o) 49 032 |-1676%| 2923 |19.34 -3.21 | -850 | -850 [510.36 1146 | 1.50 % [23.47 #«
6 | LXTs |5.10] 313 |-15.42%| 2927 a15go174*% 730 | %286 l1g2g 108 | -200 |-1352*587.61 394! |16.96 **|42.15 **
7 | LT |5.30] 677 | -11.67 | 111 [a3gna28 =+ 0.78 | 2247 |18.19-11.64 % 2284 | 13,04+ 431,11 326 [31.40 *%| 4,29 =
8 | LsX T2 |4.70 '22;11 '23;52 '25’;52 20.51|24.75**| 577 | 5.76 [16.24 '23;89 '33;80 '23;18 442.39 2?;,56 7.02** | 7.02 **
9 | LsXTs |5.10| -1053 [-15.42%| 2927 o136l 873 | 408 | 1014 19.13-12.00%| 2120 | 048 |oe.4g 1981 |16.41 *+|-4.00 **
1761 31.68
10| LiX Ty |527| 479 | -1217 | 2081 bssa 116 | 726 | 318 g o7l 090 | -6.63 |-13.56%[412.207.70 *%|-5.77 **| -0.26
51.39 2061
11| LiXT. |579| 105 | 043 | 943 Pasef2si2+| 662 | °139 b12g 456 | 0.68 | 0.68 [598.24 4051 3672 +x{44.72
12| LiXTs |562| 126 | -6.80 | -12.14 po.2g| 1885 | 26301 4 64 1o 231680 %[ 1361 % | 5.17 [381.39-1.08 %+ 1284 | 774 %«
. 2551 4287 o
13| LsXT: |583| 093 | 2.83 | 886 [2434/14.60*| 0.84 | 222! 1933 998 | 445 | -855 400.34 “287 |22.02%+|-3.15
14| LsX T, [6.00] 137 | -6.20 | 620 P4.2428.49**| 25.01* | 2> lig5g 626 |-12.10*|-12.10 *562.54 '+2* |36.00 **|36.00 **
15| LsX Ts |577| 220 | -431 | -9.80 2239 970 | -0.39 | 1545 [21.9618.76 **|18.64 % 3.88 [441.24 403 |29 55 | §.74 *x
16 | LeXT1 |[5.42| 533 | -9.67 |-15.27*P5.2713821 %% 470 | 3930 ligs3 479 | 1182 | 10,00 4740 "1B |36.37 %] 823 %
17| LsX T2 |6.12| 332 | -433 | 433 P03728.02%*| 504 | 504 [19.87-0.81* [-1331%| -6.01 [456.40 *0O0 |10.41 +x[10.41
18| LseX Ts |5.13| -1063 |-14.93*| 1280|1938 1102 | -1379 | -0.09 [23.4313.21+* 2.23 | 10.83 [353.43 S224 | 377 *«| 1450
19| L/XT: |537| 470 | -1050 |-16.05 *[30.2827.33 **[25.47 **| %615 o 5017 23+ 1186 | -3.01 [500.18 2036 |13.85 [21.00 *
20 | L X T, |5.33] -8.63 |-16.68 *|-16.68 *[20.25 5.44 | -13.59 | 440 |18.56 5.94 |-12.19 *|-12.10 *|410.33-3.76 **-6.60 **| -0.74
21| Ly X Ts [6.83[20.88 %% 1327 | 677 125 -7.41 | 929 | 9.50 [24.42(32.73 **|32.21 **| 15,53 * 386.35-0.93 * | 1296 | 653 +*
Mean of
vean oF - |5.47 24.04 19.20 19.20

* Significant at 5% level, ** Significant at 1 % level

Showed significant heterosis for average fruit weight, out of
which maximum relative heterosis (32.73 %), heterobeltiosis
(32.21 %) and standard heterosis (15.53 %) was reported in Ly
x Ta. Similar results were reported by Singh et al. (2004) 11,
Hosamani et al. (2008) ™, Kumar and Sreeparvathy (2010)
(18] Kumar (2011), Kumar and Kumar (2012) ™ and Kishor
et al. (2013) B! for average fruit weight.

The overall mean value of fruit yield per plant ranged from
192.73 g (Le) to 502.39 g (L), while in the case of crosses
mean value of hybrids for fruit yield per plant was varied
from Ls x T3 (353.43 g) to Ls x T2 (598.24 g). Nineteen

hybrids showed significant heterosis for fruit yield per plant,
out of which maximum relative heterosis (74.24 %) was
found in Ls x T,. Similarly, the maximum heterobeltiosis
(36.72 %) and standard heterosis (44.72 %) were exhibited by
L. x To. Similar types of results were reported by Rewale et
al. (2003) (41, Singh et al. (2004) [*°1, Hosamani et al. (2008)
M Kumar and Sreeparvathy (2010) 161, Kumar (2011), p
Kumar and Kumar (2012) ' and Kishor et al. (2013) F for
fruit yield per plant (g). Overall, the results discussed above
are quite indicative of the fact that hybrids of bhendi have
great potential for maximizing fruit yield.
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Table 2: Performance of top parents and hybrids based on mean value

Characters Parents position Crosses position (F1)
| 11 111 | 11 11
Days to first flowering T1 T2 Ts Ls XT1 | LsXT1 | Ls X T2
Plant height Ts L7 T1 L7 XT3 | Ls XT3 | LeX T2
Number of branches per plant L3 Le L2 L7 XT3 | LaX T3 | Ls XT3
Fruit length Ts L7 L1 Lo XT3 | LaX T3 | Ls XT3
Fruit girth T2 L1 Ts L7 XT3 | Le XT2 | Ls X T2
Number of fruits per plant L. L4 L1 Lo XT3 | L7 XT1 | LaXT2
Average fruit weight L3 Le T2 L7 XTs | Le XT3 | L4 XT3
Fruit yield per plant L2 L7 L4 LaXT2 | LaXT3 | Ls X T2
Based on the overall performance of all parents and hybrids it (Abelmoschus esculentus (L.) Moench). Chilean Journal
may be concluded that among the parents L, (Sivagangai of Agricultural Research. 2012;72(3): 316-325.
Local), Ly (Madurai Local) and T, (Arka Anamika) were 9. Murugan. Studies on combining ability and heterosis
found better for fruit yield and among the crosses L4 X T» through diallel analysis in bhendi (Abelmoschus
(Karaikudi Local x Arka Anamika) and L. x T3 (Sivagangai esculentus (L.) Moench). M.Sc. (Ag.) Thesis, Annamalai
Local x Punjab Padmini) were found better for fruit yield per University, Annamalainagar, T.N. (India); c2004.
plant (Table 2). The above parents and hybrids may be 10. Pawar VY, Poshiya VK, Dhaduk HL. Combining ability
utilized to develop the F; hybrids for commercial production analysis in okra (Abelmoschus esculentus (L.) Moench).
and may be recommended for commercial cultivation. Gujarat  Agricultural  University Research Journal.
1999;25:106-109.
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