Genetic Variability, Character Association and Path Coefficient Analysis for Fruit Yield Improvement in Okra (Abelmoschus esculentus (L.) Moench)

Abstract
Genetic variability and trait associations are essential for improving fruit yield in okra (Abelmoschus esculentus (L.) Moench). The present study was conducted during Kharif 2025 at the Research Farm, Department of Genetics and Plant Breeding, AKS University, Satna, Madhya Pradesh, to evaluate 17 diverse okra genotypes using a randomised block design with three replications. Thirteen quantitative traits were recorded and analysed for genetic variability, heritability, genetic advance, correlation, and path coefficient analysis. Significant differences among genotypes for most traits indicated considerable genetic variability. The phenotypic coefficient of variation was higher than the genotypic coefficient of variation for all traits, reflecting environmental influences on trait expression. High heritability coupled with high genetic advance was observed for days to 50% flowering, days to first flowering, days to first picking, and plant height, suggesting the predominance of additive gene action. Fruit yield per plant showed significant positive associations with the number of fruits per plant, fruit width, fruit weight, days to first picking, and days to 50% flowering. Path coefficient analysis revealed that days to first flowering had the highest positive direct effect on fruit yield, followed by plant height and fruit width. These traits may therefore serve as useful selection criteria for improving fruit yield and developing high-yielding okra cultivars.
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Introduction
Okra (Abelmoschus esculentus (L.) Moench) is an economically important vegetable crop belonging to the family Malvaceae and is extensively cultivated across tropical and subtropical regions of the world. The crop is highly valued for its exceptional nutritional composition, adaptability to a wide range of agro-climatic conditions, and significant contribution to agricultural livelihoods. Its immature tender pods are an excellent source of dietary fibre, vitamins, minerals, and bioactive antioxidant compounds, thereby contributing to improved human nutrition and health. In addition, okra seeds are rich in edible oil and high-quality protein, further enhancing the crop's nutritional and industrial value. Owing to these attributes, okra plays a vital role in promoting food and nutritional security, supporting sustainable agricultural production, and generating income for smallholder and commercial farmers alike (Elkhalifa et al., 2021; Mangena et al., 2026; Ndungu et al., 2026).
According to Horticulture Statistics at a Glance 2023–24, published in 2025 by the Horticulture Statistics Unit of the Department of Agriculture & Farmers Welfare, Government of India, okra occupied an area of 557 thousand hectares, with an annual production of 7.305 million tonnes and an average productivity of 13.1 metric tonnes per hectare (Horticulture Statistics Unit, 2025). These statistics highlight the economic significance of okra in the Indian horticultural sector and emphasise the need to develop high-yielding cultivars through effective breeding strategies. Therefore, developing superior genotypes with higher yield potential remains an important objective of okra breeding programmes (Begna & Teressa, 2024; Swamy, 2023).
Recent field evidence indicates that the expression of growth, flowering, and yield traits varies among okra varieties under contrasting crop-management conditions, reinforcing the importance of distinguishing genetic effects from environmental influences when evaluating breeding material (Antai et al., 2025).
Fruit yield in okra is a complex quantitative trait governed by several component traits and their interactions with the environment. Consequently, assessing genetic variability is essential for identifying superior breeding material and improving selection efficiency. Estimates of genotypic and phenotypic coefficients of variation, heritability, and genetic advance provide valuable information on the nature of genetic variation and the potential response to selection (Kushwah et al., 2021; Kyriakopoulou et al., 2014; Suma et al., 2023; Terfa & Gurmu, 2020).
Recent studies have further shown that the joint interpretation of variability, heritability, genetic advance, character association, and path effects can identify yield-related traits with greater potential for response to selection in okra (Yadav et al., 2024; Yadav & Singh, 2024).
Correlation analysis is an effective tool for understanding associations between yield and its component traits, whereas path coefficient analysis partitions these associations into direct and indirect effects, thereby identifying the traits that most strongly influence fruit yield. These analyses provide a scientific basis for formulating effective selection strategies in crop improvement programmes (Lnu et al., 2025; Yeshitila et al., 2023).
In parallel, evaluating heterosis and combining ability among diverse parental lines can support the identification of promising crosses for developing higher-yielding okra hybrids (Pathania et al., 2025; Ranga et al., 2024).
Despite numerous studies on genetic variability and trait associations in okra, limited information is available on the combined assessment of genetic variability, correlation, and path coefficient analysis in diverse genotypes under the agro-climatic conditions of central India. Therefore, the present study was undertaken to identify key yield-contributing traits and reliable selection criteria for fruit yield improvement in okra.
Materials and Methods
The present investigation was conducted during Kharif 2025 at the Research Farm, Department of Genetics and Plant Breeding, Faculty of Agriculture Science and Technology, AKS University, Satna, Madhya Pradesh, India. Seventeen genetically diverse okra (Abelmoschus esculentus (L.) Moench) genotypes, including Arka Anamika as the standard check, were evaluated using a randomised block design with three replications. The experimental material comprised 17 genetically diverse okra genotypes collected from public and private breeding programmes. The genotypes represented a broad range of commercially cultivated genetic backgrounds suitable for assessing genetic variability and trait associations.
The crop was raised following the recommended agronomic practices throughout the growing season. Observations were recorded for thirteen quantitative traits: days to first flowering, plant height, number of branches per plant, number of leaves per plant, number of nodes at first flowering, internode length, days to 50% flowering, days to first picking, fruit length, fruit width, fruit weight, number of fruits per plant, and fruit yield per plant, using randomly selected plants from each replication. The recorded data were subjected to analysis of variance (ANOVA), as described by Panse and Sukhatme (1954). Genotypic and phenotypic coefficients of variation were estimated according to Burton and DeVane (1953), while broad-sense heritability and genetic advance were computed following the methods of Hanson et al. (1956) and Johnson et al. (1955), respectively. Genotypic and phenotypic correlation coefficients were calculated following Miller et al. (1958), and path coefficient analysis was performed according to Dewey and Lu (1959) to partition correlation coefficients into direct and indirect effects and identify the major traits contributing to fruit yield.
Results and Discussion
Analysis of variance (ANOVA) revealed significant (P ≤ 0.01) differences among the seventeen okra genotypes for most of the quantitative traits studied, indicating substantial genetic variability in the experimental material (Table 1). Highly significant variation was observed for days to first flowering, plant height, number of branches per plant, number of leaves per plant, days to 50% flowering, days to first picking, fruit width, number of fruits per plant, and fruit yield per plant, suggesting ample scope for genetic improvement through selection. Similar findings have been reported by Khatik et al. (2013), Kishor et al. (2013), and Sharma and Singh (2012).
The estimates of genotypic (GCV) and phenotypic (PCV) coefficients of variation indicated that PCV was consistently higher than GCV for all traits, suggesting an influence of environmental factors on trait expression. Wider differences between GCV and PCV for plant height, internode length, and fruit yield per plant suggested a relatively greater environmental effect on their expression. Among the characters studied, the highest GCV and PCV values were recorded for plant height (14.43% and 17.27%, respectively). Relatively high values were also observed for days to first flowering, days to 50% flowering, internode length, and days to first picking, indicating considerable genetic variability for these traits. Similar trends have been reported by Appiah et al. (2026), Ashraf et al. (2020), Ibrahim et al. (2013), Kharat et al. (2022), Kumar et al. (2023), and Prakash et al. (2022).
The significant variation among genotypes and the moderate-to-high estimates of GCV and PCV for several important traits indicate sufficient genetic variability for effective selection. The superior performance of Brahma F1 Hybrid, Kavari Okra, TS 931 Emerald, Advanta, and Eagle Green for fruit yield, together with the early-flowering behaviour of Rukmani-711 F1 Hybrid, NOL 303+, and Garvi, suggests that these genotypes may be used as promising parents in future okra improvement programmes.
Heritability and Genetic Advance
Broad-sense heritability (h²) and genetic advance (GA) were estimated to assess the effectiveness of selection for yield and its component traits in okra (Table 2). Heritability estimates ranged from 18.4% for fruit yield per plant to 98.7% for days to 50% flowering and days to first picking, indicating considerable variation in the genetic control of the studied traits. High heritability was recorded for days to first flowering (82.3%), number of leaves per plant (86.0%), days to 50% flowering (98.7%), days to first picking (98.7%), and number of fruits per plant (70.8%), suggesting that these traits were predominantly governed by genetic factors, with comparatively less environmental influence.
Genetic advance provides a better estimate of the expected improvement through selection when considered together with heritability. In the present investigation, the highest genetic advance as a percentage of the mean at 5% selection intensity was recorded for plant height (24.85%), followed by days to 50% flowering (22.03%) (Table 2), indicating the greatest expected genetic gain for these traits. In contrast, fruit yield per plant, fruit width, and fruit weight recorded comparatively low genetic advance, suggesting limited improvement through direct phenotypic selection.
The combination of high heritability and high genetic advance observed for days to first flowering, days to 50% flowering, and days to first picking indicates the predominance of additive gene action, suggesting that these traits can be effectively improved through direct selection. Similar findings have been reported by Awasthi et al. (2022b) and Pundir et al. (2022a). The results suggest that flowering-related traits and plant height possess considerable genetic potential for improvement through simple phenotypic selection, whereas improving fruit yield may require selection based on correlated traits and the use of diverse parental lines in future breeding programmes.
Genotypic and Phenotypic Correlation
Correlation analysis revealed that the magnitude of genotypic correlation coefficients was generally higher than that of the corresponding phenotypic correlations, indicating that environmental factors reduced the expression of inherent genetic associations among traits. This finding suggests that genotypic correlations provide a more reliable estimate of the underlying relationships between yield and its component characters and can therefore be used effectively in selection programmes.
At the genotypic level, fruit yield per plant exhibited highly significant positive correlations with days to 50% flowering (0.47), days to first picking (0.81), fruit width (0.90), fruit weight (0.84), and number of fruits per plant (0.96) (Table 3), indicating that selection for these traits may contribute to higher fruit yield. Days to first flowering showed strong positive correlations with days to 50% flowering, days to first picking, fruit length, and fruit width, suggesting that these flowering-related and fruit traits are genetically associated and may respond jointly to selection. In contrast, the number of branches per plant showed a strong negative association with fruit yield, indicating that increased branching was associated with lower fruit yield in this dataset.
At the phenotypic level, fruit yield per plant exhibited significant positive correlations with days to first flowering (0.29), days to 50% flowering (0.29), days to first picking (0.33), fruit width (0.38), and fruit weight (0.27), together with a highly significant positive association with the number of fruits per plant (0.82) (Table 4). The consistency of several genotypic and phenotypic associations suggests a substantial genetic component, although environmental effects cannot be excluded. Traits showing positive associations with fruit yield at both levels may therefore serve as useful selection criteria in okra improvement programmes.
The correlation analysis suggests that the number of fruits per plant, fruit width, fruit weight, and flowering-related traits are important associates of fruit yield and should receive greater emphasis during selection. Similar relationships among yield and its component traits have been reported by Awasthi et al. (2022a), Kumar et al. (2023), Pundir et al. (2022b), and Yeshitila et al. (2023), supporting the use of indirect selection for improving fruit yield in okra.
Genotypic and Phenotypic Path Coefficient Analysis and Breeding Implications
Path coefficient analysis revealed that the magnitude of direct and indirect effects differed considerably among the traits studied, indicating that correlation alone was insufficient to explain their contributions to fruit yield. In general, the genotypic path coefficients were higher than the corresponding phenotypic values, suggesting that environmental factors reduced the expression of inherent genetic relationships among the characters. Therefore, genotypic path analysis provides a more reliable basis for identifying effective selection criteria in okra breeding.
The analysis indicated that days to first flowering (6.32) exerted the highest positive direct effect on fruit yield, identifying it as an important component trait governing yield (Table 5). Positive direct effects were also observed for plant height (3.80), fruit width (3.48), and fruit weight (2.25), indicating their direct contributions to fruit yield. Conversely, traits with negative direct effects reduced the path coefficient despite positive indirect associations with certain characters, reflecting the complex nature of yield inheritance in okra. The phenotypic path analysis showed a trend similar to that of the genotypic analysis, although the magnitude of direct effects was comparatively lower because of environmental influences on trait expression (Table 6). Accordingly, days to first flowering, plant height, fruit width, and fruit weight warrant greater emphasis as direct-effect criteria, whereas the number of fruits per plant is better interpreted through its strong correlation with fruit yield.
Conclusions
The combined results of variability, heritability, correlation, and path coefficient analyses provide useful information for formulating an efficient breeding strategy. Significant genetic variability among the evaluated genotypes, together with moderate-to-high heritability and genetic advance for flowering and growth traits, indicates good prospects for genetic improvement through selection. Furthermore, the positive association of fruit yield with important component traits and the positive direct effects of selected traits suggest that indirect selection based on these characters may be more efficient than selection for yield alone. Based on overall performance, Rukmani-711 F1 Hybrid, NOL 303+, and Garvi were promising for earliness. These genotypes may therefore be utilised as potential parents in future hybridisation programmes to develop high-yielding, early-maturing okra cultivars. The present study indicates that days to first flowering, plant height, fruit width, and fruit weight are useful direct-effect criteria, while the number of fruits per plant is strongly associated with fruit yield. The identified superior genotypes may provide useful genetic resources for future okra breeding programmes.
Limitations 
The study was limited to 17 genotypes evaluated during one season at a single location. Consequently, environmental variation and genotype-by-environment interactions could not be assessed fully. The absence of molecular characterisation also restricted confirmation of the genetic relationships among the evaluated materials. Multi-location and multi-season trials involving broader germplasm are therefore needed to verify the stability of the observed associations and the breeding value of the identified traits and genotypes.
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Table 1 Thirteen quantitative okra traits were subjected to an analysis of variance.
	Traits
	Replicate (df=2)
	Treatments (df=16)
	Error (df=32)

	Days to first flowering
	31.607843
	94.394608**
	16.732843

	Plant Height [cm] at 90 DAS
	82.795296
	356.335882**
	107.437794

	No.of branches per plant at 90 DAS
	0.012549
	0.105392**
	0.056716

	No.of Leaves per plant at 90 DAS
	4.971765
	9.782451**
	1.367598

	No.of Nodes at first flowering
	1.224314*
	0.267941
	0.105147

	Length of Internodes [cm]
	2.722094*
	0.878175
	0.323802

	Days to 50% flowering
	21.019608
	85.468137**
	1.082108

	Days to first picking
	14.196078
	84.796569**
	1.112745

	Fruit Length [cm]
	8.654847*
	3.043063
	1.097230

	Fruit Width [cm]
	0.009443
	0.028899**
	0.015543

	Fruit Weight [g]
	1.44549*
	0.595882
	0.933824

	No.of fruits per plant
	0.715294
	2.061275**
	0.601127

	Fruit yield per plant [g]
	266.381958
	406.449118**
	331.695294


*Significant at 5% probability level, **Significant at 1% probability level.
Table 2 Genetic parameters for 13 quantitative characters in okra.
	Genetic parameters
	Days to first flowering
	Plant Height [cm] 
	No.of branches per plant 
	No.of Leaves per plant 
	No.of Nodes at first flowering
	Length of Internodes [cm]
	Days to 50% flowering
	Days to first picking
	Fruit Length [cm]
	Fruit Width [cm]
	Fruit Weight [g]
	No.of fruits per plant
	Fruit yield per plant [g]

	GCV
	11.302
	14.431
	4.325
	6.459
	7.995
	10.712
	10.763
	9.575
	5.658
	3.644
	2.429
	4.604
	2.366

	PCV
	12.460
	17.267
	6.364
	6.964
	10.257
	13.482
	10.832
	9.639
	7.075
	5.360
	3.226
	5.470
	5.518

	h² (Broad Sense)
	0.823
	0.698
	0.462
	0.860
	0.608
	0.631
	0.987
	0.987
	0.639
	0.462
	0.567
	0.708
	0.184

	Genetic Advancement 5%
	9.507
	15.682
	0.178
	3.200
	0.374
	0.704
	10.856
	10.808
	1.327
	0.093
	0.521
	1.210
	4.410

	Gen.Adv as % of Mean 5%
	21.117
	24.845
	6.055
	12.341
	12.837
	17.533
	22.032
	19.596
	9.319
	5.103
	3.769
	7.982
	2.091


Table 3 Genotypic correlation coefficient for 13 quantitative traits of okra.
	Characters
	Days to first flowering
	Plant Height [cm] 
	No.of branches per plant 
	No. of Leaves per plant 
	No. of Nodes at first flowering
	Length of Internodes [cm]
	Days to 50% flowering
	Days to first picking
	Fruit Length [cm]
	Fruit Width [cm]
	Fruit Weight [g]
	No.of fruits per plant
	Fruit yield per plant [g]

	Days to first flowering
	1.00
	0.36**
	0.25
	0.23
	0.22
	0.17
	0.99**
	0.99**
	0.83**
	0.54**
	-0.16
	0.08
	0.47**

	Plant Height [cm] 
	 
	1.00
	0.83**
	-0.44**
	0.71**
	0.78**
	0.36**
	0.47**
	0.57
	0.83**
	-0.24
	0.04
	0.28

	No.of branches per plant 
	 
	 
	1.00
	-0.15
	-0.59**
	0.99**
	0.25
	0.17
	1.00
	0.46**
	-0.32*
	-0.71**
	-0.99**

	No.of Leaves per plant 
	 
	 
	 
	1.00
	-0.25
	-0.37**
	0.23
	0.15
	-0.08
	-0.28
	-0.36*
	-0.02
	0.08

	No.of Nodes at first flowering
	 
	 
	 
	 
	1.00
	0.37**
	0.22
	0.23
	0.22
	0.07
	-0.53**
	0.30*
	0.11

	Length of Internodes [cm]
	 
	 
	 
	 
	 
	1.00
	0.17
	0.20
	-0.04
	-0.11
	0.59**
	0.25
	0.15

	Days to 50% flowering
	 
	 
	 
	 
	 
	 
	1.00
	0.99**
	0.83**
	0.54**
	-0.16
	0.08
	0.47**

	Days to first picking
	 
	 
	 
	 
	 
	 
	 
	1.00
	0.83**
	0.83**
	-0.55**
	0.16
	0.81**

	Fruit Length [cm]
	 
	 
	 
	 
	 
	 
	 
	 
	1.00
	0.67**
	0.25
	-0.03
	-0.31

	Fruit Width [cm]
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1.00
	-0.18
	0.49**
	0.9**

	Fruit Weight [g]
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1.00
	0.04
	0.84**

	No.of fruits per plant
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1.00
	0.96**

	Fruit yield per plant [g]
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1.00


*Significant at 5% probability level. **Significant at 1% probability level.
Table 4 Phenotypic correlation coefficient for 13 quantitative traits of okra.
	Characters
	Days to first flowering
	Plant Height [cm] at 90 DAS
	No.of branches per plant at 90 DAS
	No.of Leaves per plant at 90 DAS
	No.of Nodes at first flowering
	Length of Internodes [cm]
	Days to 50% flowering
	Days to first picking
	Fruit Length [cm]
	Fruit Width [cm]
	Fruit Weight [g]
	No.of fruits per plant
	Fruit yield per plant [g]

	Days to first flowering
	1.00
	0.33**
	0.08
	0.17
	0.25*
	0.18
	0.99**
	0.90**
	0.60**
	0.29*
	0.31**
	0.08
	0.29*

	Plant Height [cm] 
	 
	1.00
	0.43**
	-0.35**
	0.53**
	0.60**
	0.33**
	0.39**
	0.42**
	0.32**
	0.23
	0.07
	0.15

	No.of branches per plant 
	 
	 
	1.00
	0.01
	-0.12
	0.48**
	0.08
	0.13
	0.60**
	0.15
	-0.02
	-0.37**
	-0.32**

	No.of Leaves per plant 
	 
	 
	 
	1.00
	-0.11
	-0.34**
	0.17
	0.13
	-0.06
	-0.18
	0.11
	0.01
	0.01

	No.of Nodes at first flowering
	 
	 
	 
	 
	1.00
	0.17
	0.25*
	0.18
	0.07
	-0.05
	0.44**
	0.28*
	0.20

	Length of Internodes [cm]
	 
	 
	 
	 
	 
	1.00
	0.18
	0.15
	0.15
	0.02
	-0.01
	0.13
	0.18

	Days to 50% flowering
	 
	 
	 
	 
	 
	 
	1.00
	0.90**
	0.60**
	0.29*
	0.31**
	0.08
	0.29*

	Days to first picking
	 
	 
	 
	 
	 
	 
	 
	1.00
	0.64**
	0.53**
	0.39**
	0.14
	0.33**

	Fruit Length [cm]
	 
	 
	 
	 
	 
	 
	 
	 
	1.00
	0.55**
	0.11
	0.02
	0.11

	Fruit Width [cm]
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1.00
	0.23
	0.27*
	0.38**

	Fruit Weight [g]
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1.00
	-0.03
	0.27*

	No.of fruits per plant
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1.00
	0.82**

	Fruit yield per plant [g]
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1.00


*Significant at 5% probability level. **Significant at 1% probability level.
Table 5 Direct and indirect effects of 12 quantitative characters on seed yield per plant at the genotypic level in okra.
	Characters
	Days to first flowering
	Plant Height [cm] at 90 DAS
	No.of branches per plant at 90 DAS
	No.of Leaves per plant at 90 DAS
	No.of Nodes at first flowering
	Length of Internodes [cm]
	Days to 50% flowering
	Days to first picking
	Fruit Length [cm]
	Fruit Width [cm]
	Fruit Weight [g]
	No.of fruits per plant

	Days to first flowering
	6.32
	2.28
	1.57
	1.42
	1.38
	1.07
	6.32
	6.26
	5.27
	3.38
	-1.00
	0.48

	Plant Height [cm] at 90 DAS
	1.37
	3.80
	3.16
	-1.65
	2.68
	2.97
	1.37
	1.77
	2.17
	3.14
	-0.90
	0.15

	No.of branches per plant at 90 DAS
	-0.46
	-1.53
	-1.84
	0.27
	1.08
	-2.14
	-0.46
	-0.32
	-2.22
	-0.85
	0.58
	1.32

	No.of Leaves per plant at 90 DAS
	0.41
	-0.79
	-0.27
	1.81
	-0.45
	-0.68
	0.41
	0.28
	-0.15
	-0.51
	-0.65
	-0.03

	No.of Nodes at first flowering
	-0.25
	-0.82
	0.68
	0.29
	-1.16
	-0.42
	-0.25
	-0.27
	-0.25
	-0.08
	0.61
	-0.34

	Length of Internodes [cm]
	-0.08
	-0.39
	-0.58
	0.19
	-0.18
	-0.50
	-0.08
	-0.10
	0.02
	0.05
	-0.30
	-0.12

	Days to 50% flowering
	-0.11
	0.02
	-0.08
	0.12
	0.02
	-0.03
	0.15
	0.15
	0.02
	-0.01
	-0.05
	0.05

	Days to first picking
	-5.11
	-2.41
	-0.88
	-0.79
	-1.19
	-1.03
	-5.11
	-5.15
	-4.30
	-4.27
	2.83
	-0.84

	Fruit Length [cm]
	-3.16
	-2.16
	-4.56
	0.32
	-0.83
	0.15
	-3.16
	-3.16
	-3.79
	-2.55
	-0.95
	0.12

	Fruit Width [cm]
	1.86
	2.87
	1.60
	-0.99
	0.25
	-0.37
	1.86
	2.88
	2.34
	3.48
	-0.61
	1.70

	Fruit Weight [g]
	-0.36
	-0.53
	-0.71
	-0.81
	-1.18
	1.33
	-0.36
	-1.24
	0.56
	-0.39
	2.25
	0.10

	No.of fruits per plant
	-0.08
	-0.04
	0.71
	0.02
	-0.29
	-0.25
	-0.08
	-0.16
	0.03
	-0.49
	-0.04
	-0.99

	Fruit yield per plant [g]
	0.47**
	0.28*
	-0.99**
	0.08
	0.11
	0.15
	0.47**
	0.81**
	-0.31*
	0.90**
	0.84**
	0.96**

	Partial R²
	2.94
	1.04
	2.07
	0.14
	-0.13
	-0.07
	0.00
	-4.16
	1.19
	3.13
	4.14
	-1.53

	R Square =    0.994, Residual effect = 0.0775


Note: Diagonal bold =Direct path & Red color = Correlation coefficient
Table.6 Direct and indirect effects of 12 quantitative characters on seed yield per plant at the phenotypic level in okra.
	Characters
	Days to first flowering
	Plant Height [cm] at 90 DAS
	No.of branches per plant at 90 DAS
	No.of Leaves per plant at 90 DAS
	No. of Nodes at first flowering
	Length of Internodes [cm]
	Days to 50% flowering
	Days to first picking
	Fruit Length [cm]
	Fruit Width [cm]
	Fruit Weight [g]
	No.of fruits per plant

	Days to first flowering
	-0.08
	-0.03
	-0.01
	-0.01
	-0.02
	-0.01
	-0.08
	-0.07
	-0.05
	-0.02
	-0.03
	-0.01

	Plant Height [cm] at 90 DAS
	0.09
	0.27
	0.12
	-0.10
	0.14
	0.16
	0.09
	0.11
	0.12
	0.09
	0.06
	0.02

	No.of branches per plant at 90 DAS
	-0.07
	-0.40
	-0.94
	-0.01
	0.12
	-0.45
	-0.07
	-0.12
	-0.56
	-0.14
	0.02
	0.34

	No.of Leaves per plant at 90 DAS
	0.05
	-0.10
	0.00
	0.30
	-0.03
	-0.10
	0.05
	0.04
	-0.02
	-0.05
	0.03
	0.00

	No.of Nodes at first flowering
	-0.11
	-0.23
	0.06
	0.05
	-0.44
	-0.08
	-0.11
	-0.08
	-0.03
	0.02
	-0.19
	-0.12

	Length of Internodes [cm]
	0.10
	0.32
	0.26
	-0.18
	0.09
	0.53
	0.10
	0.08
	0.08
	0.01
	0.00
	0.07

	Days to 50% flowering
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Days to first picking
	-0.31
	-0.13
	-0.05
	-0.05
	-0.06
	-0.05
	-0.31
	-0.34
	-0.22
	-0.18
	-0.13
	-0.05

	Fruit Length [cm]
	0.45
	0.32
	0.45
	-0.05
	0.05
	0.11
	0.45
	0.48
	0.75
	0.41
	0.08
	0.01

	Fruit Width [cm]
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	-0.01
	0.00
	0.00

	Fruit Weight [g]
	0.14
	0.10
	-0.01
	0.05
	0.20
	0.00
	0.14
	0.17
	0.05
	0.10
	0.44
	-0.01

	No.of fruits per plant
	0.04
	0.04
	-0.21
	0.01
	0.16
	0.07
	0.04
	0.08
	0.01
	0.15
	-0.02
	0.56

	Fruit yield per plant [g]
	0.29
	0.15
	-0.32
	0.01
	0.20
	0.18
	0.29
	0.33
	0.11
	0.38
	0.27
	0.82

	Partial R²
	-0.02
	0.04
	0.30
	0.00
	-0.09
	0.10
	0.00
	-0.11
	0.08
	0.00
	0.12
	0.46

	R Square =    0.8769, Residual effect =    0.3509


Note: Diagonal bold =Direct path & Red color = Correlation coefficient

