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Manifestation of Heterosis for Plant Architecture, Yield and Seed Parameters in Okra (Abelmoschus esculentus L. Moench) through Half Diallel Analysis


Abstract
A half diallel cross involving 12 genetically diverse okra genotypes was undertaken to estimate heterosis for 13 quantitative traits including plant architecture, phenology, yield components, and seed parameters. The experiment was conducted in randomized block design with three replications. Heterosis was calculated over mid parent (relative heterosis), better parent (heterobeltiosis), and best parent (standard heterosis). Significant heterosis was observed for most characters studied. Maximum significant positive heterosis over mid parent for fruit yield per plant and fruit yield per hectare was been observed in IC-45831 × IC-43733 (59.00 %), maximum heterobeltiosis was recorded in IC-45831 × IC-43733 (56.10%), while IC-45802 × SB-8 showed highest standard heterosis (40.66%). For seed yield per plant and seed yield per hectare, IC-43733 × Pusa Makhmali exhibited maximum heterobeltiosis (20.66 %, 20.68 % respectively) and standard heterosis IC-45831 × IC-45802 (10.53 %, 10.54 % respectively). Several hybrids demonstrated significant positive heterosis for hundred seed weight and seeds per fruit, facilitating hybrid seed production economics. The predominance of non-additive gene action suggests heterosis breeding as an effective strategy for okra improvement.
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1. Introduction
Okra (Abelmoschus esculentus L. Moench, 2n=130-140), commonly known as lady's finger or bhindi, is an economically important warm-season vegetable crop belonging to the family Malvaceae. Cultivated extensively across tropical, subtropical and temperate regions, okra is valued for its tender immature fruits rich in dietary fiber, vitamins (A, B, C), minerals (calcium, potassium, phosphorus), and mucilaginous polysaccharides with several therapeutic properties. Despite its widespread cultivation and economic importance, the average productivity of okra remains considerably low compared to its genetic potential, indicating substantial scope for genetic improvement (Dhankhar and Singh, 2009). Given the high potential of this crop, there is an urgent need to improve it and develop high-yielding hybrid varieties with superior marketable fruit quality and enhanced resistance or tolerance to biotic and abiotic stresses suited to specific agro-climatic regions. The widespread adoption of hybrids by farmers further increased the demand for new, higher-yielding hybrids capable of expressing a strong degree of economic heterosis. Assessing the magnitude of heterosis for yield and its component traits is crucial for selecting desirable parents for producing superior F₁ hybrids and effectively exploiting hybrid vigour and selecting the most suitable parental matings is a critical and resource intensive aspect of hybrid development programs (Vani et al., 2020). In okra, significant heterosis has been reported for various morphological, phenological, and yield-related traits by several researchers (Kumar et al., 2018; Reddy et al., 2021; Vani et al., 2024a). Moreover, simultaneous evaluation of heterosis for both fruit yield and seed yield parameters is essential, considering the dual utility of okra as vegetable and seed crop. Further, diallel mating design provides a comprehensive framework for evaluating all possible combinations among a set of parents, facilitating simultaneous estimation of combining ability effects and heterosis (Griffing, 1956; Hayman, 1954). Therefore, the present investigation was undertaken to evaluate the extent of heterosis for fruit and seed yield and its contributing characters in okra using diallel analysis. 
2. Materials and Methods
The investigation into heterosis in okra was conducted at the Vegetable Research Farm of the Horticulture Department, Institute of Agricultural Sciences, Banaras Hindu University, Varanasi. The study utilized a Randomized Block Design with three replications. Twelve parent varieties (IC-45831, IC-282272, IC-43733, IC-43750, IC-45802, Sel-4, Pusa Mukhmali, Parbhani Kranti, VRO-3, Sel-10, Pusa A-4, and SB-8) were crossed in a diallel fashion, without reciprocals, resulting in 66 F1 crosses. These F1 hybrids, along with a commercial check (Arka Anamika), were evaluated on the experimental farm. Throughout the experimental period, standard agricultural practices were applied. Data on thirteen plant, yield and seed related attributes such as plant height (cm), number of branches per plant, node at which 1st flower appears, number of nodes on main stem, internodal length, days to 50% flowering, number of fruits per plant, fruit yield per plant, fruit yield per hectare, number of seeds per fruit, hundred seeds weight (g), seed yield per plant(g) and seed yield per ha were recorded from five randomly selected plants per replication. All recommended package of practices were followed throughout the crop duration. The study aimed to estimate the nature and magnitude of heterosis in relation to mid-parental, better parental, and standard check values. Heterosis was calculated as the percentage increase or decrease of F1s over the mid-parent, better parent, and standard check, using methods outlined by Turner (1953) and Hayes et al. (1956). This analysis provided valuable insights into the performance of the F1 hybrids compared to parental varieties and the standard check, aiding in the identification of potential candidates for further breeding or commercial cultivation.
3. Results and discussion
3.1 Heterosis for plant characters
For plant height, among all cross combinations, 20 cross combinations over mid parent, 12 crosses over better parent and 35 crosses over standard check showed heterosis in the desired direction. The hybrid IC-45831 × SB-8 recorded maximum significant positive heterosis of 33.31% over mid parent, 25.84% over better parent, and 25.41% over best parent, followed by the crosses viz., IC-45831 × SB-8 (25.41 %), IC-43750 × SB-8 (23.42 %) and IC-282272 × IC-45802 (22.16 %), expressed positive and significant heterosis for plant height than economic parent. These hybrids exhibited substantial hybrid vigor for plant height, resulting in taller plants with more fruiting positions and potentially higher yield capacity. This finding is consistent with the results reported by Choudhary et al. (2023). The positive better-parent heterosis for plant height observed in okra hybrids (Sidapara et al., 2021) suggests that growth-promoting genes are contributed by both parental lines. These authors argue that increased plant height and other growth-related traits often result from heterosis. Negative heterosis also observed in few crosses for the characters under study. This may be due to the blend of the unfavorable / adverse genes of the parents (Vani et al., 2024 b). Remarkably, all 66 F₁ hybrids exhibited highly significant positive heterosis for number of branches per plant, demonstrating hybrid vigor for this important yield component (Table 1). The consistency and magnitude of positive heterosis across all combinations indicate strong over-dominance or complementary epistasis for branching tendency in okra. Maximum heterosis was recorded in IC-45831 × Sel-4 (137.68%, 100.00%) over mid and standard check and heterobeltoisis was recorded maximum in IC-45831 × Parbhani Kranti (120.91 %). Notably, IC-45831 as one of the parents contributed to maximum heterosis in most top-performing combinations, suggesting its superior combining ability for branching habit. Similar positive heterosis for branching in okra has been reported by Kumar et al. (2018), Reddy et al. (2021), Vani et al., (2024 b) and Patel et al., 2024.
Negative heterosis for node at which first flower appears is desirable as it indicates early flowering at lower nodes, resulting in early crop maturity and extended harvesting period. Significant negative heterosis was observed in, 57 hybrids over mid parent, 59 over better parent and 45 crosses over standard check. Desired maximum average heterosis was observed in VRO-3 × Pusa A-4 (-25.81 %), maximum heterobeltiosis was observed in IC-45802 × Sel-4 (-29.03 %) and highest significant negative heterosis over standard check was observed in, IC-45802 × Sel-4 (-18.52 %), IC-282272 × Parbhani Kranti (-18.52%). These hybrids would initiate flowering at significantly lower nodes compared to their parents, enabling early yield realization. Similar findings of negative heterosis for node number of first flower in okra hybrids have been reported by Vani et al., 2024 b.  Significantly negative heterosis for internodal length was observed in all 66 hybrids, ranging from -8.90% to -29.10% over mid parent, -8.55 % to -29.62% over better parent, and -10.75% to -29.62% over best parent (Table 1). The negative heterosis indicates strong hybrid vigor for reduced internode length, resulting in compact plant architecture. Maximum negative heterosis was exhibited by PK × Sel-10 (-29.10%, -29.62%, -29.62%), followed by Sel-4 × Sel-10 (-27.61%, -28.25%, -28.25%), Sel-4 × SB-8 (-25.47%, -27.06%, -28.35%). These hybrids exhibited significantly shorter internodes, resulting in compact plants with better lodging resistance. The reduced length may improve plant architecture, thereby promoting optimal growth, as reported by Singh et al. (2024).
All 66 F₁ hybrids displayed significant positive heterosis for number of nodes on main stem, ranging from 11.17 % to 48.17% over mid parent, 12.67 % to 42.14% over better parent, and 16.35% to 49.06% over best parent (Table 1). The significant positive heterosis indicates strong hybrid vigor for this trait, resulting in more fruiting positions and enhanced yield potential. Comparing all three types of heterosis, maximum heterosis was recorded in IC-45831 × SB-8 (48.17%, 41.21%, 46.54%), followed by IC-45831 × IC-45802 (45.63%, 38.79%, 44.03%), IC-43733 × Sel-10 (42.59%, 42.14%, 42.14%). These hybrids produced substantially more nodes compared to their parents, providing additional sites for flower and fruit development. 
3.2 Heterosis for Phenological Trait
The heterosis pattern for days to 50% flowering showed considerable variation with both positive and negative values (Table 2). Among 66 hybrids, 57 crosses over mid parent, 60 crosses over better parent and 43 crosses over standard parent expressed significant negative heterosis. The best three crosses which exhibited significant negative heterosis over mid parent were Sel-4 × Pusa Makhmali (-8.82 %), IC-282272 × Sel-4 (-7.94 %) and IC-45802 × Sel-4 (-7.92 %); over better parent were Sel-4 × VRO-3 (-10.32 %), IC-282272 × Sel-4 (-10.18 %) and  Sel-4×Pusa A-4 and Sel-4×Pusa Makhmali (-9.29 %); and over standard check were Sel-4 × VRO-3 (-6.89 %), IC-282272 × Sel-4 (-6.74 %) and  IC-282272 × VRO-3 (-6.58 %). These hybrids would flower earlier than their parents, enabling early yield realization and premium market prices. Early-flowering hybrids are valuable for regions with shorter growing seasons or for obtaining early market advantage. Similar variability in heterosis for flowering time in okra has been documented by Kumar et al., 2023 Chaudary et al. (2023), Prakash et al. 2019 Vani et al., 2024 E & E.
3.3 Heterosis for Yield and Yield Components
The data on per cent heterosis for number of fruits per plant revealed that, out of 66 hybrids 24 had significant positive heterosis over mid parent, 9 over better parent and standard check exhibited positive significant heterosis. Maximum mid parent heterosis had been observed in in IC-45831 × IC-43733 (28.88 %) followed by IC-45831 × IC-45802 (26.97 %) and IC-45802 × VRO-3 (22.25 %). The maximum positive significant heterobeltiosis was observed in IC-45831 × IC-43733 (26.19 %) followed by IC-45802 × VRO-3 (21.28%) and IC-45831 × IC-45802 (20.21 %) and significant positive standard heterosis exhibited by IC-45802 × VRO-3 (21.93 %) followed by IC-45831 × IC-45802 (20.86 %) and IC-45802 × Parbhani Kranti (19.52 %). These hybrids produced substantially more fruits compared to their parents, directly contributing to enhanced yield. These hybrids inherit better traits from their parents and enhanced the number of fruits per plant. These results are in accordance with 
Fruit yield per plant, being the ultimate economic trait, exhibited substantial heterosis in several hybrids. The pattern of heterosis for fruit yield per hectare closely mirrored that of fruit yield per plant, with the same hybrid combinations exhibiting maximum heterosis (Table 2). The wide range indicates diverse genetic potential for yield improvement through heterosis exploitation. Maximum heterobeltiosis was observed in IC-45831 × IC-43733 (56.10%), followed by IC-282272 × IC-43733 (46.77%), IC-45831 × IC-282272 (39.83%). These hybrids exhibited exceptional superiority over their better parent, demonstrating true hybrid vigor for yield. The hybrid IC-45831 × IC-43733, showing maximum heterobeltiosis of 56.10%, represents a commercially viable combination as it surpasses both parents by substantial margin. For standard heterosis, IC-45802 × PK exhibited maximum value (32.97%), followed by IC-45802 × VRO-3 (31.68%), IC-45831 × IC-45802 (25.24%). For standard heterosis, IC-45802 × PK showed maximum value (32.97%), followed by IC-45802 × VRO-3 (31.68%), IC-45831 × IC-45802 (25.23%). These hybrids, exhibiting 20-33% standard heterosis for fruit yield, possess substantial commercial potential and would provide significant yield advantage to farmers compared to existing varieties (Shull, 1952). Positive heterosis for fruit yield has been previously documented by Gavint et al. (2018), Makdoomi et al. (2018), Kerure and Pitchaimuthu (2018), Suganthi et al. (2019) and Vekariya et al. (2019), Vani et al., 2024 PA. These studies further corroborate the notion that heterosis plays a significant role in enhancing fruit yield.
3.4 Heterosis for Seed Quality Parameters
For number seed per fruit, significant positive heterosis over mid parent ranged from 10.05 % to 35.48 %, heterobeltiosis ranged from 10.49 % to 33.95 % and standard heterosis ranged from 9.6 % to 14.73 %. indicating general tendency for increased seed number in hybrid combinations. (Table 3). These hybrids produced significantly more seeds per fruit, which is advantageous for hybrid seed production programs. Among 66 hybrids, for hundred seed weight, 54 showed significant positive heterosis over mid parent, 41 showed heterobeltiosis and 44 over standard check, indicating predominant tendency for increased seed size in F₁ hybrids. Heavier seeds resulting from heterosis contribute to better germination percentage, enhanced seedling vigor, and improved crop establishment. Seed size is an important quality parameter in okra, as larger seeds generally exhibit better germination, faster emergence, and more vigorous seedling growth compared to smaller seeds. 
The heterosis pattern for seed yield per hectare closely paralleled that of seed yield per plant. For seed yield per plant (g) and seed yield per ha (q), it can be observed that out of 66 cross combinations 17 crosses over mid parent, 8 crosses over better parent and 5 crosses over standard check showed positive significant heterosis. 
The magnitude of F1’s heterosis for seed yield ranged from 12.24 (IC-45802 × Parbhani Kranti) to 36.38 per cent (IC-43733 × Pusa Makhmali) over mid parent; 14.12 (IC-45831 × IC-45802) to 20.66 (IC-43733 × Pusa Makhmali) per cent over better parent; 7.70 (IC-45802 × Pusa Makhmali) to 10.53 per cent (IC-45831 × IC-45802) over standard check.  Only 5 out of 66 hybrids displayed negative significant heterosis. These findings closely align with the research of Patel et al. (2015), Kumar et al. (2017), Patel and Patel (2016) and Makdoomi et al. (2018), further supporting the importance of positive heterosis in enhancing seed yield per plant and per hectare. Notably, PM as one of the parents featured in most top combinations for seed yield heterosis, suggesting its superior combining ability for seed production traits. Hybrids exhibiting 10-20% standard heterosis for seed yield would substantially enhance seed production economics, making commercial hybrid seed production profitable and sustainable. 
Conclusion
The high positive heterosis for fruit yield resulted from cumulative effects of positive heterosis for yield component traits including more branches, more nodes, more fruits, and extended bearing period. The hybrid combinations IC-45831 × IC-43733, IC-45802 × PK, and IC-45802 × Pusa A-4 emerged as most promising based on consistent high heterosis for multiple yield-related traits, making them suitable candidates for commercial hybrid development.
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Table 1 : Heterosis for plant characters of okra
	
	Plant height
	No. of branches per plant
	Node at which 1st flower appears
	No. of nodes on main stem
	Internodal lenght

	F1
	MP
	BrP
	BP
	MP
	BrP
	BP
	MP
	BrP
	BP
	MP
	BrP
	BP
	MP
	BrP
	BP

	1×2   IC-45831 ×IC-282272
	5.86
	-4.81
	5.50
	101.79**
	75.78**
	82.93**
	-5.06
	-7.41*
	-7.41*
	22**
	11.67
	26.42**
	-12.69**
	-14.44**
	-16.62**

	1 ×3   IC-45831 ×IC-43733
	3.11
	-2.09
	-3.65
	78.26**
	51.85**
	66.67**
	-18.64**
	-25**
	-11.11**
	26.83**
	23.42**
	22.64**
	-19.8**
	-22.93**
	-21.8**

	1 ×4   IC-45831 ×IC-43750
	6.73
	-2.45
	4.26
	109.30**
	87.50**
	82.93**
	-10.56**
	-11.11**
	-11.11**
	24.78**
	12.67*
	31.45**
	-14.15**
	-15.36**
	-20.82**

	1 ×5   IC-45831 ×IC-45802
	18.57**
	12.24**
	11.20**
	103.33**
	68.28**
	98.37**
	-16.09**
	-21.51**
	-9.88**
	45.63**
	38.79**
	44.03**
	-18.46**
	-19.05**
	-23.17**

	1 ×6   IC-45831 ×Sel-4
	4.96
	-0.49
	-1.74
	137.68**
	119.64**
	100.00**
	-13.21**
	-14.81**
	-14.81**
	32.9**
	28.93**
	28.93**
	-20.8**
	-22.69**
	-24.05**

	1 ×7   IC-45831 ×PM
	-1.58
	-12.32**
	-0.75
	128.84**
	105.00**
	100.00**
	-3.11
	-3.7
	-3.7
	15.81**
	3.7
	23.27**
	-14.95**
	-15.48**
	-19.94**

	1 ×8   IC-45831 ×PK
	14.29**
	1.94
	15.07**
	137.07**
	120.91**
	97.56**
	-19.3**
	-23.33**
	-14.81**
	36.16**
	24.31**
	41.51**
	-15.83**
	-17.96**
	-19.16**

	1 ×9   IC-45831 ×VRO-3
	8.19*
	-4.52
	10.45**
	131.88**
	114.29**
	95.12**
	-20.69**
	-25.81**
	-14.81**
	32.94**
	19.89**
	40.25**
	-18.45**
	-20.4**
	-21.8**

	1 ×10   IC-45831 ×Sel-10
	20.08**
	13.17**
	13.17**
	111.93**
	87.80**
	87.80**
	-14.81**
	-14.81**
	-14.81**
	41.33**
	37.11**
	37.11**
	-14.95**
	-17.69**
	-17.69**

	1 ×11   IC-45831 ×Pusa A-4
	12.69**
	0.25
	13.84**
	126.79**
	107.89**
	92.68**
	-17.24**
	-22.58**
	-11.11**
	35.96**
	24.44**
	40.88**
	-16.77**
	-19.45**
	-19.45**

	1 ×12   IC-45831 ×SB-8
	33.31**
	25.84**
	25.41**
	114.68**
	90.24**
	90.24**
	-8.77**
	-13.33**
	-3.7
	48.17**
	41.21**
	46.54**
	-9.54*
	-9.77*
	-15.15**

	2 ×3   IC-282272  ×IC-43733
	11.23**
	5.00
	16.37**
	65.78**
	61.48**
	77.24**
	-16.76**
	-25**
	-11.11**
	33.14**
	25**
	41.51**
	-17.74**
	-19.36**
	-18.18**

	2 ×4   IC-282272  ×IC-43750
	4.49
	2.64
	13.75**
	75.81**
	70.31**
	77.24**
	-8.28**
	-10**
	-11.11**
	25.85**
	23.99**
	44.65**
	-17.18**
	-19.96**
	-21.99**

	2 ×5   IC-282272  ×IC-45802
	16.40**
	10.23**
	22.16**
	57.51**
	48.28**
	74.80**
	-8.24**
	-16.13**
	-3.7
	37.39**
	31.67**
	49.06**
	-15.45**
	-16.55**
	-18.67**

	2 ×6   IC-282272  ×Sel-4
	12.14**
	6.03
	17.50**
	98.33**
	85.94**
	93.50**
	0.65
	0
	-3.7
	38.05**
	30**
	47.17**
	-19.08**
	-19.4**
	-20.82**

	2 ×7   IC-282272  ×PM
	3.00
	1.92
	15.36**
	89.52**
	83.59**
	91.06**
	-15.92**
	-17.5**
	-18.52**
	17.62**
	14.81*
	36.48**
	-12.61**
	-13.84**
	-16.03**

	2 ×8   IC-282272  ×PK
	-6.74*
	-7.58*
	4.32
	75.63**
	63.28**
	69.92**
	-20.96**
	-26.67**
	-18.52**
	16.9**
	16.57*
	32.7**
	-20.4**
	-20.83**
	-21.99**

	2 ×9   IC-282272  ×VRO-3
	-2.65
	-4.70
	10.25**
	72.50**
	61.72**
	68.29**
	-18.82**
	-25.81**
	-14.81**
	21.86**
	19.89**
	40.25**
	-20.28**
	-20.6**
	-21.99**

	2 ×10   IC-282272  ×Sel-10
	-0.23
	-5.10
	5.17
	83.27**
	79.69**
	86.99**
	-8.86**
	-11.11**
	-11.11**
	23.3**
	16.11*
	31.45**
	-19.6**
	-20.63**
	-20.63**

	2 ×11   IC-282272  ×Pusa A-4
	-16.68**
	-17.68**
	-6.53
	89.26**
	78.91**
	86.18**
	-11.76**
	-19.35**
	-7.41*
	2.78
	2.78
	16.35*
	-18.81**
	-19.84**
	-19.84**

	2 ×12   IC-282272  ×SB-8
	-2.15
	-7.08*
	2.98
	83.27**
	79.69**
	86.99**
	-10.18**
	-16.67**
	-7.41*
	21.74**
	16.67*
	32.08**
	-19.04**
	-20.46**
	-22.48**

	3 ×4   IC-43733  ×IC-43750
	-0.53
	-4.47
	2.10
	68.63**
	59.26**
	74.80**
	-18.18**
	-25**
	-11.11**
	17.03**
	8.36
	26.42**
	-16.67**
	-21**
	-19.84**

	3 ×5   IC-43733  ×IC-45802
	4.63
	4.28
	3.31
	58.57**
	53.10**
	80.49**
	-23.81**
	-25**
	-11.11**
	26.93**
	24.24**
	28.93**
	-18.67**
	-21.29**
	-20.14**

	3 ×6   IC-43733  ×Sel-4
	21.35**
	21.15**
	19.62**
	74.09**
	59.26**
	74.80**
	-17.24**
	-25**
	-11.11**
	33.75**
	33.33**
	33.33**
	-10.62**
	-12.04**
	-10.75**

	3 ×7   IC-43733  ×PM
	3.47
	-3.29
	9.47*
	78.82**
	68.89**
	85.37**
	-14.77**
	-21.88**
	-7.41*
	21.61**
	11.64
	32.7**
	-16.29**
	-19.08**
	-17.89**

	3 ×8   IC-43733  ×PK
	2.53
	-4.04
	8.31*
	77.96**
	61.48**
	77.24**
	-22.58**
	-25**
	-11.11**
	23.89**
	16.02*
	32.08**
	-18.48**
	-19.65**
	-18.48**

	3 ×9   IC-43733  ×VRO-3
	-4.44
	-11.58**
	2.29
	60.32**
	46.67**
	60.98**
	-20.63**
	-21.88**
	-7.41*
	22.09**
	12.9*
	32.08**
	-22.96**
	-24.18**
	-23.07**

	3 ×10   IC-43733  ×Sel-10
	12.75**
	11.85**
	11.85**
	68.22**
	60.74**
	76.42**
	-11.86**
	-18.75**
	-3.7
	42.59**
	42.14**
	42.14**
	-22.37**
	-22.93**
	-21.8**

	3 ×11   IC-43733  ×Pusa A-4
	1.76
	-5.03
	7.84*
	71.89**
	58.52**
	73.98**
	-20.63**
	-21.88**
	-7.41*
	23.08**
	15.56*
	30.82**
	-18.78**
	-19.36**
	-18.18**

	3 ×12   IC-43733  ×SB-8
	12.42**
	11.71**
	11.33**
	55.04**
	48.15**
	62.60**
	-16.13**
	-18.75**
	-3.7
	22.6**
	20**
	24.53**
	-8.9*
	-12.24**
	-10.95**

	4 ×5   IC-43750   ×IC-45802
	14.51**
	10.32**
	17.91**
	72.08**
	57.24**
	85.37**
	-16.76**
	-22.58**
	-11.11**
	22.68**
	15.9*
	35.22**
	-6.58
	-8.55*
	-13.2**

	4 ×6   IC-43750   ×Sel-4
	2.34
	-1.56
	5.22
	85.34**
	79.17**
	74.80**
	6.33*
	5
	3.7
	17.85**
	9.43
	27.67**
	-13.39**
	-16.62**
	-18.08**

	4 ×7   IC-43750   ×PM
	-2.76
	-5.46
	7.00
	80.83**
	80.83**
	76.42**
	-6.25*
	-6.25
	-7.41*
	18.56**
	17.46**
	39.62**
	-18.48**
	-20.12**
	-24.34**

	4 ×8   IC-43750   ×PK
	-7.79*
	-10.23**
	1.32
	93.04**
	85**
	80.49**
	-15.29**
	-20**
	-11.11**
	8.05
	6.74
	24.53**
	-14.76**
	-18.06**
	-19.26**

	4 ×9   IC-43750   ×VRO-3
	-9.11**
	-12.57**
	1.14
	84.48**
	78.33**
	73.98**
	-14.45**
	-20.43**
	-8.64**
	16.29**
	16.13*
	35.85**
	-21.86**
	-24.78**
	-26.1**

	4 ×10   IC-43750   ×Sel-10
	8.22*
	4.73
	11.94**
	95.06**
	92.68**
	92.68**
	0.62
	0
	0
	24.82**
	15.9*
	35.22**
	-13.98**
	-17.89**
	-17.89**

	4 ×11   IC-43750   ×Pusa A-4
	-4.05
	-6.87*
	5.75
	86.32**
	81.67**
	77.24**
	-6.36*
	-12.9**
	0
	19.84**
	18.06**
	37.74**
	-20.23**
	-23.85**
	-23.85**

	4 ×12   IC-43750   ×SB-8
	19.51**
	15.47**
	23.42**
	67.08**
	65.04**
	65.04**
	-11.76**
	-16.67**
	-7.41*
	32.38**
	25.07**
	45.91**
	-9.2*
	-10.71*
	-16.03**

	5 ×6    IC-45802  ×Sel-4
	16.90**
	16.71**
	15.62**
	75.1**
	55.17**
	82.93**
	-22.81**
	-29.03**
	-18.52**
	35.8**
	33.33**
	38.36**
	-13.77**
	-15.22**
	-16.72**

	5 ×7    IC-45802  ×PM
	2.97
	-3.45
	9.28*
	50.19**
	37.24**
	61.79**
	-5.2*
	-11.83**
	1.23
	18.64**
	11.11
	32.08**
	-13.2**
	-13.29**
	-17.69**

	5 ×8    IC-45802  ×PK
	11.94**
	5.09
	18.62**
	90.59**
	67.59**
	97.56**
	-24.59**
	-25.81**
	-14.81**
	26.59**
	20.99**
	37.74**
	-11.57**
	-13.19**
	-14.47**

	5 ×9    IC-45802  ×VRO-3
	2.57
	-4.79
	10.14**
	55.64**
	37.93**
	62.6**
	-19.35**
	-19.35**
	-7.41*
	30.48**
	23.12**
	44.03**
	-21.36**
	-22.69**
	-24.05**

	5 ×10    IC-45802  ×Sel-10
	15.26**
	14.72**
	14.72**
	58.96**
	46.9**
	73.17**
	-6.9**
	-12.9**
	0
	39.51**
	36.97**
	42.14**
	-17.65**
	-19.75**
	-19.75**

	5 ×11    IC-45802  ×Pusa A-4
	8.01*
	1.12
	14.83**
	66.02**
	48.28**
	74.8**
	-12.9**
	-12.9**
	0
	32.75**
	27.22**
	44.03**
	-18.76**
	-20.82**
	-20.82**

	5 ×12    IC-45802  ×SB-8
	9.53**
	9.21*
	8.84*
	54.48**
	42.76**
	68.29**
	-18.03**
	-19.35**
	-7.41*
	40**
	40**
	45.28**
	-21.37**
	-21.73**
	-25.71**

	6 ×7    Sel-4   ×PM
	4.93
	-1.77
	11.19**
	81.03**
	75**
	70.73**
	2.53
	1.25
	0
	25.86**
	15.87*
	37.74**
	-17.02**
	-18.51**
	-19.94**

	6 ×8    Sel-4   ×PK
	-5.53
	-11.45**
	-0.05
	92.79**
	91.07**
	73.98**
	-3.57
	-10**
	0
	25.29**
	17.68**
	33.96**
	-24.79**
	-24.9**
	-26**

	6 ×9    Sel-4   ×VRO-3
	-3.58
	-10.64**
	3.38
	80.36**
	80.36**
	64.23**
	-1.75
	-9.68**
	3.7
	25.8**
	16.67**
	36.48**
	-23.58**
	-23.58**
	-24.93**

	6 ×10    Sel-4   ×Sel-10
	-1.11
	-1.73
	-1.73
	68.51**
	60.98**
	60.98**
	1.89
	0
	0
	35.85**
	35.85**
	35.85**
	-27.61**
	-28.25**
	-28.25**

	6 ×11    Sel-4   ×Pusa A-4
	0.41
	-6.13
	6.58
	80.53**
	78.95**
	65.85**
	-8.77**
	-16.13**
	-3.7
	32.74**
	25**
	41.51**
	-24.46**
	-25.12**
	-25.12**

	6 ×12    Sel-4   ×SB-8
	0.69
	0.23
	-0.11
	71.06**
	63.41**
	63.41**
	-7.14**
	-13.33**
	-3.7
	35.8**
	33.33**
	38.36**
	-25.47**
	-27.06**
	-28.35**

	7 ×8   PM  ×PK
	-3.64
	-3.77
	8.92*
	60.87**
	54.17**
	50.41**
	-11.76**
	-16.67**
	-7.41*
	25.95**
	23.28**
	46.54**
	-23.72**
	-25.2**
	-26.3**

	7 ×9    PM  × VRO-3
	-10.48**
	-11.45**
	2.44
	60.34**
	55**
	51.22**
	-16.76**
	-22.58**
	-11.11**
	14.4**
	13.49*
	34.91**
	-21.99**
	-23.38**
	-24.73**

	7 ×10    PM  × Sel-10
	4.63
	-1.46
	11.53**
	55.56**
	53.66**
	53.66**
	-15.53**
	-16.05**
	-16.05**
	27.59**
	17.46**
	39.62**
	-18.67**
	-20.82**
	-20.82**

	7 ×11    PM  × Pusa A-4
	-1.75
	-1.91
	11.38**
	69.23**
	65**
	60.98**
	-13.29**
	-19.35**
	-7.41*
	21.95**
	19.05**
	41.51**
	-19.78**
	-21.9**
	-21.9**

	7 ×12    PM  × SB-8
	-9.51**
	-14.92**
	-3.70
	80.25**
	78.05**
	78.05**
	-14.12**
	-18.89**
	-9.88**
	13.56*
	6.35
	26.42**
	-19.63**
	-19.92**
	-24.14**

	8 ×9   PK  × VRO-3
	-12.75**
	-13.81**
	-0.30
	102.7**
	100.89**
	82.93**
	-14.75**
	-16.13**
	-3.7
	11.17*
	9.68
	28.3**
	-21.61**
	-21.73**
	-22.87**

	8 ×10   PK  × Sel-10
	-10.21**
	-15.33**
	-4.43
	87.98**
	78.05**
	78.05**
	-15.79**
	-20**
	-11.11**
	25.88**
	18.23**
	34.59**
	-29.1**
	-29.62**
	-29.62**

	8 ×11   PK  × Pusa A-4
	-13.85**
	-14.10**
	-2.46
	74.11**
	71.05**
	58.54**
	-21.31**
	-22.58**
	-11.11**
	14.68**
	14.36*
	30.19**
	-25.16**
	-25.71**
	-25.71**

	8 ×12   PK  × SB-8
	1.26
	-4.66
	7.61
	97.42**
	86.99**
	86.99**
	-13.33**
	-13.33**
	-3.7
	30.06**
	24.31**
	41.51**
	-21.73**
	-23.51**
	-24.63**

	9 ×10   VRO-3 × Sel-10
	0.99
	-5.85
	8.91*
	68.51**
	60.98**
	60.98**
	-10.34**
	-16.13**
	-3.7
	33.33**
	23.66**
	44.65**
	-24.65**
	-25.32**
	-25.32**

	9 ×11   VRO-3 × Pusa A-4
	-9.33**
	-10.16**
	3.92
	76.99**
	75.44**
	62.6**
	-25.81**
	-25.81**
	-14.81**
	9.29
	7.53
	25.79**
	-17.16**
	-17.89**
	-17.89**

	9 ×12   VRO-3 × SB-8
	5.80
	-1.53
	13.91**
	65.96**
	58.54**
	58.54**
	-22.4**
	-23.66**
	-12.35**
	21.37**
	14.52*
	33.96**
	-12.35**
	-14.23**
	-15.74**

	10 ×11   Sel-10 × Pusa A-4
	-0.67
	-6.59
	6.06
	54.43**
	48.78**
	48.78**
	-16.09**
	-21.51**
	-9.88**
	25.07**
	17.78**
	33.33**
	-20.82**
	-20.82**
	-20.82**

	10 ×12   Sel-10 × SB-8
	12.73**
	12.54**
	12.54**
	59.35**
	59.35**
	59.35**
	-12.28**
	-16.67**
	-7.41*
	33.95**
	31.52**
	36.48**
	-15.67**
	-18.18**
	-18.18**

	11 ×12   Pusa A-4  × SB-8
	-2.30
	-8.28*
	4.15
	79.75**
	73.17**
	73.17**
	-15.85**
	-17.2**
	-4.94
	13.04*
	8.33
	22.64**
	-13.15**
	-15.74**
	-15.74**

	Comparison of F1 with
	S.E.D.
	C.D. 95%
	C.D. 99%
	S.E.D.
	C.D. 95%
	C.D. 99%
	S.E.D.
	C.D. 95%
	C.D. 99%
	S.E.D.
	C.D. 95%
	C.D. 99%
	S.E.D.
	C.D. 95%
	C.D. 99%

	Mid Parent
	2.365
	4.723
	6.168
	0.195
	0.389
	0.508
	0.145
	0.289
	0.377
	0.673
	1.344
	1.755
	0.240
	0.479
	0.625

	Better Parent
	2.731
	5.454
	7.122
	0.225
	0.450
	0.587
	0.167
	0.334
	0.436
	0.777
	1.551
	2.026
	0.277
	0.553
	0.722

	Best Parent/Checks
	2.731
	5.454
	7.122
	0.225
	0.450
	0.587
	0.167
	0.334
	0.436
	0.777
	1.551
	2.026
	0.277
	0.553
	0.722


Table 2 : Heterosis for flower and fruit characters of okra
	
	Days to 50% flowering
	Number of fruits per plant of okra
	Fruit yield per plant
	Fruit yield per ha

	F1
	MP
	BrP
	BP
	MP
	BrP
	BP
	MP
	BrP
	BP
	MP
	BrP
	BP

	1×2   IC-45831 ×IC-282272
	45.22**
	45.22**
	45.22**
	10.26
	8.67
	0.53
	45.22**
	39.83**
	3.83
	45.22**
	39.82**
	3.83

	1 ×3   IC-45831 ×IC-43733
	59.01**
	59.01**
	59.01**
	28.88**
	26.19**
	13.37*
	59.01**
	56.1**
	11.36*
	59**
	56.1**
	11.36*

	1 ×4   IC-45831 ×IC-43750
	41.53**
	41.53**
	41.53**
	13.22*
	9.44
	5.35
	41.53**
	29.99**
	6.75
	41.53**
	30**
	6.75

	1 ×5   IC-45831 ×IC-45802
	46.71**
	46.71**
	46.71**
	26.97**
	20.21**
	20.86**
	46.71**
	22.79**
	25.24**
	46.71**
	22.79**
	25.23**

	1 ×6   IC-45831 ×Sel-4
	12.61*
	12.61*
	12.61*
	1.72
	-1.93
	-5.08
	12.61*
	-0.69
	-10.63*
	12.61*
	-0.69
	-10.63*

	1 ×7   IC-45831 ×PM
	12.85**
	12.85**
	12.85**
	10.98
	7.87
	2.67
	12.85**
	-8.27
	0.77
	12.85**
	-8.26
	0.77

	1 ×8   IC-45831 ×PK
	9.18*
	9.18*
	9.18*
	11.6
	4.12
	8.02
	9.18*
	-19.24**
	15.77**
	9.18*
	-19.24**
	15.77**

	1 ×9   IC-45831 ×VRO-3
	21.4**
	21.4**
	21.4**
	21.25**
	15.68*
	14.44*
	21.4**
	-3.04
	11.57*
	21.4**
	-3.04
	11.57*

	1 ×10   IC-45831 ×Sel-10
	12.69**
	12.69**
	12.69**
	1.97
	-3.21
	-3.21
	12.69**
	-4.92
	-4.92
	12.69**
	-4.92
	-4.92

	1 ×11   IC-45831 ×Pusa A-4
	50.03**
	50.03**
	50.03**
	16.48**
	8.16
	13.37*
	50.03**
	34.56**
	16.53**
	50.03**
	34.56**
	16.53**

	1 ×12   IC-45831 ×SB-8
	47.45**
	47.45**
	47.45**
	16.25**
	8.21
	12.83
	47.45**
	30.58**
	16.38**
	47.45**
	30.58**
	16.38**

	2 ×3   IC-282272  ×IC-43733
	49.71**
	49.71**
	49.71**
	19.76**
	15.61*
	6.95
	49.71**
	46.77**
	8.98
	49.71**
	46.77**
	8.98

	2 ×4   IC-282272  ×IC-43750
	40.47**
	40.47**
	40.47**
	13.31*
	11.11
	6.95
	40.47**
	33.75**
	9.83*
	40.48**
	33.75**
	9.83*

	2 ×5   IC-282272  ×IC-45802
	26.76**
	26.76**
	26.76**
	14.68*
	10.11
	10.7
	26.76**
	9.53*
	11.71*
	26.76**
	9.53*
	11.71*

	2 ×6   IC-282272  ×Sel-4
	43.98**
	43.98**
	43.98**
	12.99*
	10.5
	6.95
	43.98**
	31.4**
	18.24**
	43.98**
	31.4**
	18.24**

	2 ×7   IC-282272  ×PM
	16.02**
	16.02**
	16.02**
	16.81**
	15.17*
	9.63
	16.02**
	-2.77
	6.8
	16.02**
	-2.77
	6.8

	2 ×8   IC-282272  ×PK
	-8.52*
	-8.52*
	-8.52*
	6.81
	1.03
	4.81
	-8.52*
	-30.57**
	-0.47
	-8.52*
	-30.57**
	-0.47

	2 ×9   IC-282272  ×VRO-3
	19.7**
	19.7**
	19.7**
	14.8*
	11.08
	9.89
	19.7**
	-1.53
	13.31**
	19.7**
	-1.53
	13.31**

	2 ×10   IC-282272  ×Sel-10
	13.16**
	13.16**
	13.16**
	9.44
	5.35
	5.35
	13.16**
	-1.4
	-1.4
	13.16**
	-1.4
	-1.4

	2 ×11   IC-282272  ×Pusa A-4
	26.97**
	26.97**
	26.97**
	5.15
	-1.02
	3.74
	26.97**
	17.92**
	2.12
	26.97**
	17.92**
	2.12

	2 ×12   IC-282272  ×SB-8
	40.72**
	40.72**
	40.72**
	11.41
	5.13
	9.63
	40.72**
	28.97**
	14.96**
	40.71**
	28.97**
	14.95**

	3 ×4   IC-43733  ×IC-43750
	35.62**
	35.62**
	35.62**
	12.61*
	6.67
	2.67
	35.62**
	26.72**
	4.06
	35.62**
	26.72**
	4.06

	3 ×5   IC-43733  ×IC-45802
	39.91**
	39.91**
	39.91**
	15.19*
	6.91
	7.49
	39.91**
	18.89**
	21.26**
	39.91**
	18.89**
	21.26**

	3 ×6   IC-43733  ×Sel-4
	29.11**
	29.11**
	29.11**
	17.54**
	11.05
	7.49
	29.11**
	15.73**
	4.14
	29.11**
	15.73**
	4.14

	3 ×7   IC-43733  ×PM
	17.19**
	17.19**
	17.19**
	8.55
	3.37
	-1.6
	17.19**
	-3.35
	6.17
	17.19**
	-3.35
	6.17

	3 ×8   IC-43733  ×PK
	3.41
	3.41
	3.41
	5.92
	-3.09
	0.53
	3.41
	-22.57**
	11*
	3.41
	-22.57**
	11*

	3 ×9   IC-43733  ×VRO-3
	5.85
	5.85
	5.85
	3.47
	-3.24
	-4.28
	5.85
	-14.27**
	-1.35
	5.85
	-14.27**
	-1.35

	3 ×10   IC-43733  ×Sel-10
	25.99**
	25.99**
	25.99**
	6.32
	-1.07
	-1.07
	25.99**
	7.94
	7.94
	25.99**
	7.94
	7.94

	3 ×11   IC-43733  ×Pusa A-4
	28.28**
	28.28**
	28.28**
	5.88
	-3.57
	1.07
	28.28**
	16.98**
	1.31
	28.29**
	16.98**
	1.31

	3 ×12   IC-43733  ×SB-8
	35.25**
	35.25**
	35.25**
	9.55
	0
	4.28
	35.25**
	21.76**
	8.52
	35.25**
	21.76**
	8.52

	4 ×5   IC-43750   ×IC-45802
	20.97**
	20.97**
	20.97**
	8.7
	6.38
	6.95
	20.97**
	9.18*
	11.36*
	20.97**
	9.18*
	11.36*

	4 ×6   IC-43750   ×Sel-4
	32.65**
	32.65**
	32.65**
	18.56**
	18.23**
	14.44*
	32.65**
	26.85**
	14.15**
	32.65**
	26.85**
	14.15**

	4 ×7   IC-43750   ×PM
	13**
	13**
	13**
	13.41*
	12.78
	8.56
	13**
	-1.26
	8.46
	13**
	-1.26
	8.46

	4 ×8   IC-43750   ×PK
	-0.72
	-0.72
	-0.72
	7.49
	3.61
	7.49
	-0.72
	-21.93**
	11.92*
	-0.72
	-21.93**
	11.92*

	4 ×9   IC-43750   ×VRO-3
	8.01
	8.01
	8.01
	7.95
	6.49
	5.35
	8.01
	-7.46
	6.49
	8.01
	-7.46
	6.49

	4 ×10   IC-43750   ×Sel-10
	23.27**
	23.27**
	23.27**
	9.54
	7.49
	7.49
	23.27**
	12.25**
	12.25**
	23.27**
	12.25**
	12.25**

	4 ×11   IC-43750   ×Pusa A-4
	34.03**
	34.03**
	34.03**
	2.39
	-1.79
	2.94
	34.03**
	30.56**
	13.07**
	34.03**
	30.56**
	13.07**

	4 ×12   IC-43750   ×SB-8
	35.07**
	35.07**
	35.07**
	4
	0
	4.28
	35.07**
	29.76**
	15.65**
	35.07**
	29.76**
	15.65**

	5 ×6    IC-45802  ×Sel-4
	28.98**
	28.98**
	28.98**
	13.82*
	11.7
	12.3
	28.98**
	21.38**
	23.8**
	28.97**
	21.38**
	23.8**

	5 ×7    IC-45802  ×PM
	15.11**
	15.11**
	15.11**
	19.67**
	16.49*
	17.11**
	15.11**
	10.99*
	21.92**
	15.11**
	10.99*
	21.92**

	5 ×8    IC-45802  ×PK
	8.39*
	8.39*
	8.39*
	17.02**
	15.21*
	19.52**
	8.39*
	-7.24*
	32.97**
	8.39*
	-7.24*
	32.97**

	5 ×9    IC-45802  ×VRO-3
	21.33**
	21.33**
	21.33**
	22.25**
	21.28**
	21.93**
	21.33**
	14.43**
	31.68**
	21.33**
	14.43**
	31.68**

	5 ×10    IC-45802  ×Sel-10
	20.26**
	20.26**
	20.26**
	12*
	11.7
	12.3
	20.26**
	19.09**
	21.46**
	20.26**
	19.09**
	21.46**

	5 ×11    IC-45802  ×Pusa A-4
	47.45**
	47.45**
	47.45**
	9.37
	7.14
	12.3
	47.45**
	36.33**
	39.05**
	47.46**
	36.33**
	39.04**

	5 ×12    IC-45802  ×SB-8
	47.19**
	47.19**
	47.19**
	13.84*
	11.79
	16.58*
	47.19**
	37.91**
	40.66**
	47.19**
	37.91**
	40.66**

	6 ×7    Sel-4   ×PM
	14.25**
	14.25**
	14.25**
	14.21*
	13.26
	9.63
	14.25**
	3.92
	14.16**
	14.25**
	3.92
	14.16**

	6 ×8    Sel-4   ×PK
	-6.37
	-6.37
	-6.37
	5.6
	2.06
	5.88
	-6.37
	-23.8**
	9.24
	-6.37
	-23.8**
	9.24

	6 ×9    Sel-4   ×VRO-3
	2.46
	2.46
	2.46
	-0.55
	-1.62
	-2.67
	2.46
	-8.71*
	5.05
	2.46
	-8.71*
	5.05

	6 ×10    Sel-4   ×Sel-10
	12.74**
	12.74**
	12.74**
	8.15
	6.42
	6.42
	12.74**
	7.09
	7.09
	12.74**
	7.09
	7.09

	6 ×11    Sel-4   ×Pusa A-4
	22**
	22**
	22**
	1.33
	-2.55
	2.14
	22**
	19.71**
	7.72
	22**
	19.7**
	7.72

	6 ×12    Sel-4   ×SB-8
	16.56**
	16.56**
	16.56**
	1.06
	-2.56
	1.6
	16.56**
	16**
	4.39
	16.56**
	16**
	4.39

	7 ×8   PM  ×PK
	-12.56**
	-12.56**
	-12.56**
	4.3
	0
	3.74
	-12.56**
	-22.78**
	10.7*
	-12.55**
	-22.77**
	10.7*

	7 ×9    PM  × VRO-3
	-2.55
	-2.55
	-2.55
	3.58
	1.62
	0.53
	-2.55
	-4.76
	9.59*
	-2.55
	-4.76
	9.59*

	7 ×10    PM  × Sel-10
	-3.05
	-3.05
	-3.05
	1.37
	-1.07
	-1.07
	-3.05
	-7.4
	1.72
	-3.05
	-7.4
	1.72

	7 ×11    PM  × Pusa A-4
	15.25**
	15.25**
	15.25**
	4.28
	-0.51
	4.28
	15.25**
	3.05
	13.2**
	15.25**
	3.05
	13.2**

	7 ×12    PM  × SB-8
	4.28
	4.28
	4.28
	-3.49
	-7.69
	-3.74
	4.28
	-5.55
	3.75
	4.28
	-5.55
	3.74

	8 ×9   PK  × VRO-3
	-12.83**
	-12.83**
	-12.83**
	6.07
	3.61
	7.49
	-12.83**
	-21.43**
	12.64**
	-12.83**
	-21.43**
	12.64**

	8 ×10   PK  × Sel-10
	-7.48*
	-7.48*
	-7.48*
	5.51
	3.61
	7.49
	-7.48*
	-21.47**
	12.57**
	-7.48*
	-21.47**
	12.57**

	8 ×11   PK  × Pusa A-4
	-2.47
	-2.47
	-2.47
	-0.26
	-0.77
	4.01
	-2.47
	-21.78**
	12.13*
	-2.47
	-21.78**
	12.13*

	8 ×12   PK  × SB-8
	-8.44*
	-8.44*
	-8.44*
	-3.34
	-3.59
	0.53
	-8.44*
	-25.75**
	6.43
	-8.44*
	-25.75**
	6.44

	9 ×10   VRO-3 × Sel-10
	5.83
	5.83
	5.83
	4.84
	4.28
	4.28
	5.83
	-1.1
	13.8**
	5.82
	-1.11
	13.8**

	9 ×11   VRO-3 × Pusa A-4
	13.15**
	13.15**
	13.15**
	6.04
	3.06
	8.02
	13.15**
	-0.84
	14.1**
	13.15**
	-0.85
	14.1**

	9 ×12   VRO-3 × SB-8
	9.62*
	9.62*
	9.62*
	4.21
	1.54
	5.88
	9.62*
	-2.74
	11.92*
	9.62*
	-2.74
	11.92*

	10 ×11   Sel-10 × Pusa A-4
	12.65**
	12.65**
	12.65**
	0.26
	-2.04
	2.67
	12.65**
	5.1
	5.1
	12.65**
	5.1
	5.1

	10 ×12   Sel-10 × SB-8
	18.49**
	18.49**
	18.49**
	-0.52
	-2.56
	1.6
	18.49**
	12.05*
	12.05*
	18.49**
	12.05*
	12.05*

	11 ×12   Pusa A-4  × SB-8
	37.09**
	37.09**
	37.09**
	-3.32
	-3.57
	1.07
	37.09**
	35.14**
	20.45**
	37.09**
	35.15**
	20.45**

	Comparison of F1 with
	S.E.D.
	S.E.D.
	S.E.D.
	S.E.D.
	C.D. 95%
	C.D. 99%
	S.E.D.
	C.D. 95%
	C.D. 99%
	S.E.D.
	C.D. 95%
	C.D. 99%

	Mid Parent
	11.045
	11.045
	11.045
	0.706
	1.410
	1.841
	11.045
	22.058
	28.806
	8.181
	16.339
	21.338

	Better Parent
	12.753
	12.753
	12.753
	0.815
	1.628
	2.126
	12.753
	25.470
	33.263
	9.447
	18.867
	24.639

	Best Parent/Checks
	12.753
	12.753
	12.753
	0.815
	1.628
	2.126
	12.753
	25.470
	33.263
	9.447
	18.867
	24.639


Table 3 : Heterosis for seed characters of okra
	
	Number of seeds per fruit
	Hundred seeds weight (g)
	Seed yield per plant(g)
	Seed yield per ha

	F1
	MP
	BrP
	BP
	MP
	BrP
	BP
	MP
	BrP
	BP
	MP
	BrP
	BP

	1×2   IC-45831 ×IC-282272
	15.42**
	12.89*
	-2.23
	11.81**
	11.53**
	6.32*
	1.74
	0.49
	-4.85
	1.74
	0.48
	-4.84

	1 ×3   IC-45831 ×IC-43733
	35.48**
	33.56**
	10.6*
	11.22**
	10.6**
	4.91
	20.14**
	14.74*
	5.97
	20.16**
	14.74*
	5.98

	1 ×4   IC-45831 ×IC-43750
	19.95**
	19.95**
	-0.67
	8.59**
	6.52*
	5.03
	9.26
	8.89
	0.57
	9.25
	8.88
	0.57

	1 ×5   IC-45831 ×IC-45802
	18.08**
	9.86
	5.69
	11.14**
	6.96*
	9.71**
	16.83**
	14.12*
	10.53*
	16.83**
	14.12*
	10.54*

	1 ×6   IC-45831 ×Sel-4
	21.41**
	20.21**
	1.56
	8.53**
	5.86*
	5.61*
	4.96
	2.97
	-1.14
	4.96
	2.97
	-1.14

	1 ×7   IC-45831 ×PM
	22.51**
	21.46**
	2.34
	9.41**
	7.08*
	6.08*
	32.79**
	12.89
	4.26
	32.8**
	12.89
	4.27

	1 ×8   IC-45831 ×PK
	23.46**
	18.63**
	6.58
	11.93**
	8.93**
	9.18**
	9.59
	8.46
	2.28
	9.58
	8.46
	2.28

	1 ×9   IC-45831 ×VRO-3
	22.03**
	16.56**
	6.03
	12.89**
	10.37**
	9.59**
	4.83
	-0.51
	2.32
	4.85
	-0.5
	2.34

	1 ×10   IC-45831 ×Sel-10
	10.74*
	1.23
	1.23
	8.28**
	5.5*
	5.5*
	6.45
	2.38
	2.38
	6.46
	2.39
	2.39

	1 ×11   IC-45831 ×Pusa A-4
	17.52**
	13.75*
	0.67
	9.07**
	6.32*
	6.2*
	6.35
	3.43
	1.08
	6.35
	3.44
	1.08

	1 ×12   IC-45831 ×SB-8
	20.3**
	13.03*
	6.47
	7.07**
	1.78
	7.13*
	6.8
	3.73
	1.65
	6.79
	3.72
	1.65

	2 ×3   IC-282272 ×IC-43733
	15.3**
	11.21*
	-3.68
	10.95**
	10.06**
	4.91
	10.37
	4.17
	-1.37
	10.36
	4.15
	-1.37

	2 ×4   IC-282272 ×IC-43750
	13.18**
	10.7
	-4.13
	5.91*
	4.15
	2.69
	4.64
	3.01
	-2.47
	4.65
	3.01
	-2.45

	2 ×5   IC-282272 ×IC-45802
	6.23
	0.93
	-2.9
	6.5**
	2.74
	5.38
	10.3
	9.06
	5.63
	10.29
	9.06
	5.64

	2 ×6   IC-282272 ×Sel-4
	19.24**
	17.78**
	2.01
	7.55**
	5.16
	4.91
	4.88
	4.15
	0
	4.87
	4.15
	0

	2 ×7   IC-282272 ×PM
	20.05**
	18.43**
	2.57
	7.7**
	5.67*
	4.68
	29.85**
	9.27
	3.46
	29.85**
	9.27
	3.48

	2 ×8   IC-282272 ×PK
	14.48**
	12.42*
	1
	8.73**
	6.07*
	6.32*
	8.53
	8.31
	2.55
	8.53
	8.3
	2.56

	2 ×9   IC-282272 ×VRO-3
	11.75*
	9.08
	-0.78
	9.5**
	7.3**
	6.55*
	2.51
	-1.56
	1.24
	2.51
	-1.55
	1.25

	2 ×10   IC-282272 ×Sel-10
	10.05*
	2.68
	2.68
	5.99*
	3.51
	3.51
	3.66
	0.91
	0.91
	3.66
	0.91
	0.91

	2 ×11   IC-282272 ×Pusa A-4
	11.41*
	10.21
	-2.46
	4.61
	2.22
	2.11
	8.73
	7.04
	4.6
	8.74
	7.06
	4.62

	2 ×12   IC-282272 ×SB-8
	4.32
	0.12
	-5.69
	1.46
	-3.33
	1.75
	8.05
	6.22
	4.09
	8.04
	6.22
	4.1

	3 ×4   IC-43733 ×IC-43750
	12.78*
	11.19
	-7.92
	3.83
	1.3
	-0.12
	7.61
	3.11
	-5.42
	7.62
	3.11
	-5.41

	3 ×5   IC-43733 ×IC-45802
	5.37
	-3.25
	-6.92
	5.9*
	1.37
	3.98
	16.41*
	8.71
	5.3
	16.41*
	8.71
	5.3

	3 ×6   IC-43733 ×Sel-4
	23.14**
	20.21**
	1.56
	8.64**
	5.39
	5.15
	14.29*
	7.16
	2.89
	14.3*
	7.18
	2.91

	3 ×7   IC-43733 ×PM
	21**
	18.28**
	-0.33
	9.16**
	6.26*
	5.26
	36.38**
	20.66**
	1.41
	36.4**
	20.68**
	1.42

	3 ×8   IC-43733 ×PK
	22.41**
	16.02**
	4.24
	10.43**
	6.88*
	7.13*
	11.88
	5.8
	-0.23
	11.88
	5.8
	-0.23

	3 ×9   IC-43733 ×VRO-3
	17.84**
	11.04*
	1
	8.42**
	5.42
	4.68
	5.18
	-4.43
	-1.71
	5.18
	-4.43
	-1.71

	3 ×10   IC-43733 ×Sel-10
	17.38**
	5.92
	5.92
	9.6**
	6.2*
	6.2*
	10.02
	1.24
	1.24
	10.03
	1.25
	1.25

	3 ×11   IC-43733 ×Pusa A-4
	24.57**
	18.92**
	5.25
	11.23**
	7.85**
	7.72**
	10.66
	2.92
	0.57
	10.66
	2.92
	0.57

	3 ×12   IC-43733 ×SB-8
	19.74**
	11.02*
	4.58
	9.17**
	3.22
	8.65**
	4.97
	-2.5
	-4.45
	4.98
	-2.5
	-4.44

	4 ×5   IC-43750   ×IC-45802
	15.84**
	7.77
	3.68
	7.56**
	5.47*
	8.19**
	11.67
	8.71
	5.3
	11.66
	8.71
	5.3

	4 ×6   IC-43750   ×Sel-4
	28.35**
	27.08**
	7.37
	9.67**
	9.03**
	8.77**
	10.17
	7.71
	3.42
	10.17
	7.72
	3.42

	4 ×7   IC-43750   ×PM
	22.11**
	21.06**
	2.01
	6.04*
	5.79*
	4.8
	27.15**
	8.4
	-0.57
	27.14**
	8.39
	-0.57

	4 ×8   IC-43750   ×PK
	29.54**
	24.47**
	11.83*
	10.71**
	9.8**
	10.06**
	10.98
	9.47
	3.23
	11
	9.49
	3.25

	4 ×9   IC-43750   ×VRO-3
	15.61**
	10.43
	0.45
	6.38**
	6.01*
	5.26
	1.9
	-3.61
	-0.87
	1.9
	-3.6
	-0.85

	4 ×10   IC-43750   ×Sel-10
	10.13*
	0.67
	0.67
	4.36
	3.63
	3.63
	3.59
	-0.7
	-0.7
	3.6
	-0.68
	-0.68

	4 ×11   IC-43750   ×Pusa A-4
	24.56**
	20.55**
	6.7
	9.61**
	8.9**
	8.77**
	11.38
	7.97
	5.51
	11.4
	7.99
	5.53

	4 ×12   IC-43750   ×SB-8
	18.92**
	11.73*
	5.25
	4.99*
	1.67
	7.02*
	4.39
	1.06
	-0.97
	4.38
	1.05
	-0.97

	5 ×6    IC-45802 ×Sel-4
	15.5**
	8.47
	4.35
	6.71**
	5.25
	7.95**
	7.18
	6.71
	3.36
	7.18
	6.71
	3.36

	5 ×7    IC-45802 ×PM
	23.81**
	16.13**
	11.72*
	7.89**
	6.04*
	8.77**
	33.32**
	11.18
	7.7*
	33.33**
	11.18
	7.7*

	5 ×8    IC-45802 ×PK
	17.58**
	13.69**
	9.38
	5.77*
	4.56
	7.25**
	12.24*
	10.76
	7.28
	12.25*
	10.76
	7.29

	5 ×9    IC-45802 ×VRO-3
	10.67*
	7.66
	3.57
	3.82
	2.17
	4.8
	6.3
	3.2
	6.14
	6.31
	3.21
	6.15

	5 ×10    IC-45802 ×Sel-10
	15.81**
	13.62**
	13.62**
	7.04**
	5.7*
	8.42**
	9.36
	7.64
	7.78*
	9.35
	7.64
	7.78*

	5 ×11    IC-45802 ×Pusa A-4
	23.99**
	19.03**
	14.51**
	8.03**
	6.61*
	9.36**
	10.1
	9.61
	7.11
	10.1
	9.62
	7.12

	5 ×12    IC-45802 ×SB-8
	20.4**
	19.14**
	14.62**
	6.36**
	5
	10.53**
	9.88
	9.24
	7.05
	9.88
	9.24
	7.07

	6 ×7    Sel-4   ×PM
	34.13**
	33.95**
	13.17**
	9.88**
	9.5**
	9.24**
	33.89**
	12.04
	7.58
	33.9**
	12.05
	7.58

	6 ×8    Sel-4   ×PK
	31.24**
	27.33**
	14.4**
	8.42**
	8.17**
	8.42**
	14.36*
	13.34
	8.82*
	14.37*
	13.35
	8.83*

	6 ×9    Sel-4   ×VRO-3
	29.26**
	24.66**
	13.39**
	7.05**
	6.8*
	6.55*
	4.69
	1.21
	4.09
	4.7
	1.22
	4.1

	6 ×10    Sel-4   ×Sel-10
	23.41**
	13.84**
	13.84**
	7.49**
	7.37**
	7.37**
	4.3
	2.22
	2.22
	4.3
	2.22
	2.22

	6 ×11    Sel-4   ×Pusa A-4
	31.61**
	28.63**
	13.84**
	7.91**
	7.85**
	7.72**
	4.28
	3.37
	1.01
	4.29
	3.38
	1.03

	6 ×12    Sel-4   ×SB-8
	24.05**
	17.65**
	10.83*
	6.1**
	3.33
	8.77**
	2.2
	1.16
	-0.87
	2.2
	1.16
	-0.85

	7 ×8   PM ×PK
	30**
	25.96**
	13.17**
	8.1**
	7.47**
	7.72**
	29.44**
	9.11
	2.89
	29.46**
	9.12
	2.91

	7 ×9    PM × VRO-3
	27.13**
	22.45**
	11.38*
	10.44**
	10.31**
	9.53**
	18.63**
	-3.39
	-0.63
	18.64**
	-3.38
	-0.63

	7 ×10    PM × Sel-10
	22.47**
	12.83**
	12.83**
	6.58**
	6.08*
	6.08*
	27.4**
	4.9
	4.9
	27.4**
	4.9
	4.9

	7 ×11    PM × Pusa A-4
	23.13**
	20.18**
	6.36
	10.88**
	10.42**
	10.29**
	24.19**
	3.2
	0.84
	24.21**
	3.21
	0.85

	7 ×12    PM × SB-8
	17.7**
	11.49*
	5.02
	4.87*
	1.78
	7.13*
	23.7**
	2.67
	0.61
	23.71**
	2.67
	0.63

	8 ×9   PK × VRO-3
	21.23**
	20.49**
	9.6*
	8.56**
	8.05**
	8.3**
	8.59
	4.08
	7.05
	8.61
	4.1
	7.07

	8 ×10   PK × Sel-10
	18.52**
	12.5**
	12.5**
	7.94**
	7.82**
	8.07**
	5.28
	2.28
	2.28
	5.28
	2.28
	2.28

	8 ×11   PK × Pusa A-4
	22.9**
	21.99**
	9.6*
	7.19**
	7*
	7.25**
	5.93
	4.08
	1.71
	5.93
	4.08
	1.71

	8 ×12   PK × SB-8
	15.71**
	13.03*
	6.47
	5.52*
	3
	8.42**
	9.1
	7.04
	4.9
	9.1
	7.03
	4.9

	9 ×10   VRO-3 × Sel-10
	15.72**
	10.49*
	10.49*
	4.11
	3.74
	3.74
	3.92
	2.48
	5.4
	3.93
	2.49
	5.41

	9 ×11   VRO-3 × Pusa A-4
	18.91**
	17.3**
	6.7
	9.45**
	9.13**
	9.01**
	9.71
	6.98
	10.02*
	9.72
	6.98
	10.03*

	9 ×12   VRO-3 × SB-8
	23.45**
	21.33**
	14.29**
	7.15**
	4.11
	9.59**
	2.46
	0.04
	2.89
	2.47
	0.06
	2.91

	10 ×11   Sel-10 × Pusa A-4
	16.16**
	9.49
	9.49
	7.2**
	7.13*
	7.13*
	-1.79
	-2.91
	-2.91
	-1.79
	-2.91
	-2.91

	10 ×12   Sel-10 × SB-8
	17.59**
	14.17**
	14.17**
	1.88
	-0.67
	4.56
	-0.44
	-1.43
	-1.43
	-0.43
	-1.42
	-1.42

	11 ×12   Pusa A-4 × SB-8
	25.6**
	21.8**
	14.73**
	6.5**
	3.78
	9.24**
	4.97
	4.82
	2.72
	4.98
	4.83
	2.74

	Comparison of F1 with
	S.E.D.
	C.D. 95%
	C.D. 99%
	S.E.D.
	C.D. 95%
	C.D. 99%
	S.E.D.
	C.D. 95%
	C.D. 99%
	S.E.D.
	C.D. 95%
	C.D. 99%

	Mid Parent
	2.475
	4.942
	6.454
	0.136
	0.271
	0.354
	0.910
	1.817
	2.373
	0.674
	1.346
	1.758

	Better Parent
	2.857
	5.707
	7.452
	0.157
	0.313
	0.409
	1.051
	2.098
	2.740
	0.778
	1.554
	2.029

	Best Parent/Checks
	2.857
	5.707
	7.452
	0.157
	0.313
	0.409
	1.051
	2.098
	2.740
	0.778
	1.554
	2.029
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