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Hybrid Vigour and Inbreeding Depression for Fruit Yield and its Components in Okra Okra (Abelmoschus esculentus (L.) Moench) 
D. N. Thaker*, S. B. S. Tikka and K, K, Patel 

Gujarat Agricultural University, Navsari Campus, Navsari. 

Heterosis and inbreeding depression was studied in twentyone intervarietal crosses of okra (Abelmoschus esculentus (L.) Moènch) in F, and F, generation respectively. The manifestation of heterobeltiosis was highest for fruit yield per plant (55.74%)' followed by fruits per plant (40.46%) and fruit length (20.03%). These characters also exhibited very high inbreeding depression in the F, generation, Seven crosses exhibited signi ficant positive heterobeltiosis for fruit yield while four crosses viz., IC 18960 x EC 41292, IC 18960 x IC 18974, Round Selection x IC 7194 and EC 68475 x IC 7194 possessed significant positive heterosis over the top ranking parent. 

INTRODUCTION 

ABSTRACT 

Okra (Abelmoschus esculentus 
Moench) is an important vegetable crop 

(L.) 
of India. Heterosis has been used as one of the important techniques to increase crop productivity. Several workers have demonstrated hybrid vigour for fruit yield and its components in okra (Singh et al. 1975; Singh et al. 1977; Kulkarni and Virupakshappa, 1977; Singh and Singh, 1979 b). But due to lack of in formation about suitable hybrids and techniques in production of hybrid seed, the comnmercial exploitation of heterosis in okra has not been successful. Singh and Singh (1979 b) have suggested the development of synthetic varieties of okra utilising parents manifesting com mercially exploitable heterosis in specific cross combinations. The present in 
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vestigation was, therefore, undertaken to study the extent of heterosis for, fruit yield and its components in the F along with the degree of inbreeding depression in the F, generations. 

MATERIAL AND METHODS 

18960, Round Selection, EC 68475, IC 
Seven varieties of okra (N-5, IC 

18974, EC 41292 and IC 7194) were 
cluding reciprocals during rainy season 
crossed in all possible combinations ex 
of 1978. The F;s were selfed to obtain F; seeds during summer 1979. In the rainy season of 1979, 49 entries com prising 21 F,s and 21 F,s and parents were sOWn in a randomised block design with three replications at the Agricultural College Farm, Navsari. Each plot consisted of three rows, spaced 

seven 
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60 cm apart, inter row spacig being 
20 cm. Five competitive plants from 
cach parcnt and T, and 15 plants from 
Fs were randomly sclectcd from cach 
plot to record observations on days to 
fHower, iruits per plant, fruit length (cn), 
fruit wcight (g) and ruit yicld per 
plant (g). 

Ihe plot means wcrc uscd for analysis 
of variance (Panse and Sukhatme, 1961). The heterobeltiosis has been cxprcsscd 
as per cent incrcase or decrecasc in thc 
mean values over better parent. The 
standard heterosis expresscd as per cent 
increase or decrease over the best parent 
(IG 18974) for fruit yicld has also bcen 
estimated. The inbrecding depression 
has been expressed as per cent decreasc in the mean values of Fs over I;s. 

TABLE 1 

Cross 

1 x 2 
1 x 3 

Manifestation of heterobeltiosis (BP) and standard heterosis (TP) in 
croSses of okra. 

1 x 4 
1 x 5 
1 x 6 
1 x 7ii 

2 x 3 
2 x 4 
2 x 5 
2 x 6 
2 x7 
3 x 4 
3 x 5 
3 x 
3 x 7 
4 x 5 
4 x6 
4 x 7 
5 x.6 
5 x 7 
6 x 7 

BP 

IFruil yield 

2.93 
29.54* 

- 16.92 
10.38 
0.00 
9.98 
4.78 

24.88%*M 
39.40** 
20.79* 

9.11 
3.98 
13.35 
27.53** 
55.74** 
8.60 

-0.85 
19,75* 
14.04 
14.53 

-- 2.19 

TP 

'T'he analysis ol variance for h 

design of the cxpcriment revcaled 
sirni 

ficant differencCs among parents in 
rey 

pect of all the characters under study 
indicating the divcrsity in the material 
(or hcterosis brccding studies. The 

group cffects were highly significant for 
all the trai(s Cxcept days to lowcr in 

the manifestation of mean 
dicating 
heterosis. 

1.14 
-3.76 
-17.44 
10.38 

--10.72 
-16.11 

0,84 
24.07%* 
39,40** 
16.02 
4.79 
3.31 
13.35 
15.18 

"The hcterobeltiosis and standard 
heterosis are prCsentcd in Table 1. The 
heterobeltiosis for fruit yicld ranged from 
-16.92 to 55.74 per ccnt including seven 
crosses exhibi ting significant positive 
hetcrosis over better parent values. Out 
of thesc, only four crOSses viz., 1C 18960 
x EC 41292, IC 18960 X IC 18974, 

18.78* 
8.60 

- 1.48 
18.98* 
14.04 

RESULTS AND DISCUSSION 

14.53 
-11.67 

Fruits per planl 

- 1.20 
12.00 
9.25 
2.61 
16.00 
17.70 
22.87** 
31.20** 
25.65** 
18,80* 
5.28 
4.35 
5.52 
17.04 
37.39** 
15.74 
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-- 1.57 
40.46** 
5,81 

32.33** 
16.63 

Fruit length 

-0.28 
5.53 
3.26 

-10.054 
0.22 

-6.46 
6.18 
1.57 
3.06 

- 1.21 
-6.18 
-- 9.52* 
23.03* 
0.99 
5.49 
0.91 

-10,83* 
-11.09#* 

9.39* 
18.90%* 
4.58 

*and ** Significant at P= 0.05 and P=0.0l respectively, BP a Better parent. 

Fruit weight 

7.85 
0.68 

- 8.22 
1.71 
8.74 
0.89 
6.54 

-1.43 
- 0.13 
12.00 
9.10 
10.23 
3.97 
17,14 
8.89 
-1.15 
13.41 
6.06 
2.86 

-3.97 

TP =Top Top parent, Parents l =N-5, 2 = 1G 18960, 3 = Round Selection, 4= EC 68475, 
5= IC 18974, 6 = EC 41292 and 7 IC 7194, 

5.38 



Round Selection X IG 7194 and EC 
68475 x IC 7194 possessed significant 
positive heterosis over the top ranking 
parent IG 18974. The parents involved 
in these four crosses viz., IG 18960, 
EC 41292, IC 18974, Round Selection. 
IC 7194 and EC 68475 can be. utilized 

in developing synthetic varieties as sug 
gested by Singh and Singh (1979b). 

For fruits per plant, the heterobel-tiosis ranged from -9.25 to 40.46 per cent 
with seven crosSes exceeding superior 
parental values. Only three crosses exhi 
bited significant positive heterobeltiosis 
for fruit length which ranged from 9.39 
to 20.03 per cent. None of the crosses 
possessed significant heterobeltiosis for 
fruit weight. These results are in confirm 
ity with the earlier findings of Singh,.et al. (i975) and Singh and Singh (1979 b). 

Grafius (1959) suggested that there 
may not be any gene per se for yield, 
but the yield is an end product of multi 
TABLE 2 

Cross 

1 x 2 

Inbreeding depression for fruit yield and some other characters in okra. 

1 x 3 
1 x 4 
1 x 5 
1 x 6 
1 x 7 

2 x 3 
2 x 4 
2 x 5 
2 x6 
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2 x 7 
3 x 4 
3 x 5 
3 x 6 
3 x 7 
4 x 5 
4 x 6 
4 x 7 
5 x6 
5 x7 
6 x 7 

Fruit 
yield 
23.50* 
31.66** 
6.58 

34.00** 
25.94* 
4.12 

27.10** 
42.11** 
43.51** 
39.79** 
32.68** 
28.85** 
43.00** 
40.47%* 
4.28 

34.91** 
31.10** 
39.46** 
33.37** 
30.64** 
21.26 

" Fruits/ 
plant 
21.55* 
33.03** 
21.73* 
26.41** 
36.46** 
32.62** 
41.32** 
45.45** 
44.95** 
42.87** 
34.04*$ 
40.81** 
33.94** 
36.36** 
27.75** 
42.16** 
34.81 ** 
51.88** 
29.28** 
40.75** 
32.37%* 

plicative interactions betwecn yield com 
poncnts. In okra fruits per plant, fruit 
lcngth and fruit wcight have been re 
ported to bc important components of 

yield (Majmudar et al. 1974; Singh and 
Singh, 1979a). This implied that hetero sis in fruit yield should reflect through 
heterosis in the individual yield compo 
nent. In the present study, out of seven 
heterobeltiosis, fruits per plant in five 
crosses which showed positive significant 
crosses, significantly contributed towards 
heterosis in fruit yield. Singh and Singh 
(1979b) also concluded that the hete 
rosis in fruit yield was the result of hete 
rosis in individual yield components par 
ticularly fruit number and fruit length. 

The extent of inbreeding depression 
in F, generation for fruit yield and its 
components is given in Table 2. All the 
twentyone crosses exhibited significant 
inbreeding depression for fruits per plant 
which ranged from 21.55 to 51.88 per 

For fruit yield, eighteen crosses cent. 

Fruit 
length 
5.20 
7.28 
8.50 
2.71 
3.09 
2.07 
6.29 

12.20** 
3.45 
4.32 

- 1.29 
6.06 
8.90% 
4.23 

- 1.06 
9.95% 

- 4.39 
- 3.23 

5.09 
15.61** 
2.70 

* and Significant at P= 0.05 and P=0.01 respectively. 
Parents 1 to 7: s per Table 2. 

Fruit weight 

13.59 
8.32 
2.05 
21.43* 
16.08 
2.07 

- 5.80 
0.16 
12.58 
4.08 
8.48 

- 0.96 
24.25** 
12.20 
20.64* 
13.23 
6.68 

-- 7.64 

3 

18.03+ 
6.41 
3.70 
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possesscd significant inbreeding depre 
ssion which ranged fiom 21.26 to 43.51 
per cent. "The inbrcding depression was 
moderatc for fruit length with only fo 
crossCs being significantly inferior ovcr 
F, For fruit weight, inbrceding deprc 
ssion ranged from 18.03 to 24.25 per ccnt 
with four crosses being significantly in 
ferior. 

Mean heterosis and inbrceding dep 
ression over crosses revealed that the 
F, means were higher than those of 
parents for all the traits, The degree of 
heterosis was the highest for fruit yield 
per plant (24.38%) followed by fruits 
per plant (22.55%), fruit weight (10.92%) 
and fruit length (5.00%). Mean in 
breeding depresion was the highest for 
fruits per plant (36.47%) followed by 
fruit yield (32.43%), ruit weight (9.03%) 
and fruit length (3.91%). 
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