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Genetic Variability, Traits Association and Path Analysis of Recombinant Inbred Lines in Mungbean (Vigna radiata (L) Wilczek)
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ABSTRACT

	
To estimate the genetic variability, characters association and path analysis for the various characters, the characters of 39 recombinant inbred lines (RILs) were evaluated from pre-monsoon season crops cultivated in 2024 at the Department of Plant Breeding, Physiology and Ecology, Yezin, Nay Pyi Taw.
The experimental design was a randomized block design (RBD) with three replications. 
The results demonstrated that there were significant differences in all traits among the studied RILs, indicating that the tested RILs were genetically distinct. 
The estimates of genotypic coefficient of variation (GCV) and phenotypic coefficient of variation (PCV) were high for seed yield plant-1. The high estimates of heritability were recorded for plant height, number of pods plant-1, pod length, 100 seed weight and yield plant-1. High genetic advance as a percentage of mean along with high heritability was observed for plant height, number of pods plant-1 and yield plant-1. The correlation of yield plant-1 was positive and significant at phenotypic and genotypic level with characters viz., plant height, number of pods plant-1 and number of seeds pod-1. Path analysis revealed that at genotypic level, the traits with high positive direct effect on seed yield were number of pods plant-1 followed by number of seeds pod-1, plant height, 100 seed weight and day to 50% flowering. Hence, these traits should be prioritized to enhance yield in mungbean through genotype selection.
The study confirmed substantial genetic variability among RILs providing a strong base for mungbean improvement.



Keywords: Genetic variability, Mungbean, Path analysis and Traits interrelationship

1. INTRODUCTION 

“Mungbean (Vigna radiata L. Wilczek) 2n = 2x = 22 is the third most important pulse crop cultivated widely in many parts of the world” (Karpechenko, 1925). It belongs to family Fabaceae and is native to India and Central Asia. Mungbean is a short duration grain legume crop with wide adaptability and deep root system, low input requirements, and suitable for crop rotations, intercropping, relay cropping and as catch crop (Devendra et al., 2010). “	It maintains soil fertility through biological nitrogen fixation in soil and plays a vital role in furthering sustainable agriculture. Mungbean seeds are very digestible and contain 51% carbohydrates, 26% protein, 10% moisture, 4% minerals and 3% vitamins” (Asaduzzaman et al., 2008).
“Breeding programmes to improve seed yield can be a breakthrough in mungbean production. The success of any breeding programme depends on amount of variability present in the base population. Heritability is the measure of transmissions of characters from parents to their offspring and it plays an important role in the selection of desirable traits. Genetic advance indicates that the traits are governed by non-additive genes or additive genes. Thus, the genetic variability assessed using different genetic parameters such as phenotypic and genotypic coefficient of variation, heritability along with genetic advance is essential to accomplish a successful crop improvement programme” (Choudhary et al., 2020). “Correlation coefficients measure the degree of association, genotypic or phenotypic relationship between two or more characters and determine the component characters on which selection can be based for yield improvement” (Wright, 1921). Path coefficients analysis is “an important tool for partitioning the correlation coefficient into direct and indirect effect of variables on dependent variable which can help in selection to a greater extent for yield improvement” (Dewey & Lu, 1959).
Recombinant inbred lines are widely used to develop genetic variability for crop improvement. In plant breeding programme, assessment of variability and selection of superior recombinants among the variants play major roles in attempting crop improvement. Recombinant inbred lines, produced by repeated selfing of progeny derived from crosses between divergent parents, are considered desirable genetic resources for the selection of new varieties due to the recombination of parental genes (Esch et al., 2007). “However, seed yield in mungbean is a complex characteristic like other crops and is determined by various components and influenced by many other important yield contributing characters controlled by polygenes and environmental factors” (Srivastava & Singh, 2012). In breeding program, selection plays an essential part by which genotypes with high productivity in each environment could be developed. However, selection for high yield is made difficult because of its complex nature. Therefore, plant breeders require knowing the relationship between yield and its component characters.
Therefore, plant breeders require knowing the relationship between yield and its component characters. Building on this background, this study was conducted with three objectives: 
1.	to estimate the genetic variability, heritability and genetic advance among mungbean RILs for yield and its related characters 
2.	to assess genotypic and phenotypic correlations among yield related characters and
3.	to investigate the direct and indirect effects of yield components on seed yield

2. material and methods

2.1 Experimental Site 

The field experiment was conducted at the Department of Plant Breeding, Physiology and Ecology, Yezin, Nay Pyi Taw during pre-monsoon season from March to May in 2024. The experimental field was located at 19° 10′ N longitude and 96° 07′ E latitude, with an elevation of 102 m above sea level.

2.2 Experimental materials

The total of 39 RILs (Appendix 1) were used in the experiment. These RILs were developed from the crosses of Yezin-14 × R-021028, Yezin-14 × 007621, 10257 × 010266, 007621 × R-007641 and 007621 × 010266.

2.3 Experimental design and layout and crop management

A randomized complete block design with three replications was laid out in the field experiment. The plot size was 4 m × 2 m with 4 rows, 4 m long (row length) and the spacing was 10 cm within plants and 45 cm between rows. The fertilizers were applied at soil preparation with the rate of 62 kg ha-1 of triple superphosphate and 62 kg ha-1 of muriate of potash. Thinning was done two weeks after sowing and left one plant per hill. Cultural practices (insecticide spraying, weeding and irrigation) were done as usual.

2.4 Data collection

In this study, the data such as days to 50% flowering, days to 90% maturity, plant height (cm), number of branches plant-1, number of pods plant-1, number of seeds pod-1, pod length (cm), 100-seed weight (g), seed yield plant-1 (g) were collected from five randomly selected plants from each RIL according to the International Board for Plant Genetic Resources Institute (IPGRI) descriptor (IBPGR, 1980).

2.5 Data Analysis

Genetic parameters such as genotypic and phenotypic coefficients of variation were computed by using the formula suggested by Burton and Devane (1953) and categorized as low (0-10%), moderate (10-20%), and high (>20%) as reported by Sivasubramaniam and Madhava Menon (1973). Broad sense heritability and genetic advance as percentage of mean were calculated as suggested by Johnson et al., (1955). The genotypic and phenotypic correlation coefficients between yield and yield contributing characters were estimated using the method developed by Singh and Choudhury (1985). Path coefficient analysis was computed using the method suggested by Dewey and Lu (1959) and the analysis helped to estimate various direct and indirect effects of each independent variable on the dependent variable using the phenotypic as well as genotypic correlation coefficients. In addition, the analysis aimed to estimate residual effects.

3. results and discussion

3.1 Genetic Variability Parameters

The mean sum of squares for yield and yield components among RILs, along with coefficient of variation (CV%) are presented in Table 1. The analysis of variance showed that the RILs differed significantly among themselves in all characters, indicating the presence of adequate genetic variability. The mean sum of squares due to RILs were significant at 1% level of significance for all nine characters in pre-monsoon season. These quantitative characters are days to 50% flowering, days to 90% maturity, plant height (cm), number of branches plant-1, number of pods plant-1, number of seeds pod-1, pod length (cm), 100-seed weight (g) and seed yield plant-1 (g). The result confirmed the RILs were genetically diverse with a considerable amount of variability among them.

Table 1. Analysis of variance for various morphological characters in mungbean
	Source of 
variation
	d.f
	Days to 
50% 
Flowering
 (days)
	Days to 
90% 
Maturity
 (days)
	Plant
 height 
(cm)
	Number of
 branches
Plant-1
	Number of 
pods 
plant-1
	Pod 
length 
(cm)
	Number of
 seeds 
pod-1
	100-seed 
weight 
(g)
	Seed 
yield
plant-1
(g)

	Replications
	2
	0.88
	4.26
	0.95
	0.02
	0.09
	1.61
	1.29
	0.06
	1.34

	Genotypes
	38
	   1.29**
	   4.47**
	  40.10**
	   0.14**
	9.06**
	  0.61**
	  0.85**
	   1.50**
	   3.99**

	Error
	76
	0.41
	0.89
	1.31
	0.01
	1.26
	0.28
	0.44
	0.11
	 0.98

	CV%
	
	1.83
	1.60
	2.79
	7.00
	6.79
	5.70
	6.30
	5.37
	11.02



Note: **Significant at P = 0.01

[bookmark: _Hlk202966329]The genetic variability parameters such as GCV, PCV, heritability in broad sense (H%) and genetic advance as percentage of mean (GA%) of all nine traits for the studied RILs were presented in Table 2. High value of GCV and PCV was observed for seed yield plant-1. Similar findings have been made by Parimala et al., (2020) who found maximum PCV and GCV values for seed yield. High PCV and GCV are favorable for plant breeding programs as it indicates that the trait has good genetic variation that can be priority for selection. These results suggest that selecting traits with higher PCV and GCV for further breeding efforts could be more effective (Sonaniya et al., 2024). Moderate value of GCV and PCV was observed for plant height and number of pods plant-1. These results are in conformity with the report of Joshi et al., (2021). The characters that showed moderate GCV and PCV indicated that selection would be effective based on the heritable nature of these characters (Harsh & Priyal, 2023). Low value of GCV and PCV was observed for days to 50% flowering, days to 90% maturity, number of seeds pod-1, pod length and 100-seed weight. These traits were highly influenced by the environment and selection based on these would be ineffective. The findings coincided with the observation reported by Dhunde et al., (2021). Low GCV and moderate PCV were observed in number of branches plant-1. 

Table 2. Estimation of genetic parameters for various morphological characters in mungbean

	Characters
	Range
	Mean
	Genotypic coefficient of variation (%)
	Phenotypic coefficient of variation (%)
	Heritability
(%)
	Genetic advance as percentage of mean

	Days to 50% flowering (days)
	37.33 - 41.67
	39.69
	2.22
	3.13
	50.25
	2.77

	Days to 90% maturity (days)
	56.67 - 64.33
	62.15
	1.56
	2.73
	32.77
	1.57

	Plant height (cm)
	39.23 - 64.09
	55.19
	      12.06
	12.59
	91.80
	20.54

	Number of branches plant-1
	1.33 - 2.07
	1.54
	6.98
	12.87
	29.44
	6.69

	Number of pods plant-1
	9.93 - 20.10
	14.19
	      14.95
	18.13
	67.99
	21.86

	Number of seeds pod-1
	9.50 - 11.87
	10.52
	4.24
	7.29
	33.82
	4.35

	Pod length (cm)
	8.49 - 11.16
	9.91
	5.04
	6.49
	60.36
	6.92

	100-seed weight (g)
	5.17 - 7.33
	6.22
	8.03
	9.52
	71.00
	11.89

	Seed yield plant-1 (g)
	4.45 - 10.20
	6.54
	21.48
	23.47
	83.71
	35.06



[bookmark: _Hlk203229455]Higher heritability estimates were observed for plant height, seed yield plant-1, 100-seed weight, number of pods plant-1 and pod length indicating the presence of additive gene effects. When combined with high genetic advance, these traits can be prioritized for selection in subsequent generations (Ramakrishnan & Savithramma, 2014). The findings are in conformation with Abbas et al. (2018) for plant height, number of clusters per plant, number of pods per plant, 100-seeds weight and grain yield per plant. High heritability suggested that these traits are minimally influenced by the environment and controlled by additive genetic effects (Sonaniya et al., 2024). Moderate heritability was observed for days to 50% flowering, day to 90% maturity and number of seeds pod-1. Moderate heritability indicates that non-additive gene action and environmental influence on the expression of characters, where selection is ineffective and could be better exploited through recombination breeding (Soni & Mishra, 2020). Similar findings were reported by Dhunde et al., (2021) for days to 50% flowering; Udayasri et al., (2022) for day to 90% maturity, Harini et al., (2022) for number of seeds pod-1. Low estimate of heritability was observed for number of branches plant-1. A similar finding was reported by Desai, Parmar, Chaudhary and Chaudhary (2020).
The highest genetic advance as percentage of mean was observed for yield plant-1, number of pods plant-1 and plant height. High heritability along with high genetic advance as percent of mean was observed for plant height, number of pods plant-1 and seed yield plant-1 indicating the predominance of additive gene action and hence simple selection would be more effective for improvement of these characters. The characters such as 100-seed weight showed moderate genetic advance as percentage of mean. Low genetic advance as percentage of mean was found for days to 50% flowering, days to 90% maturity, number of branches plant-1, number of seeds pod-1 and pod length. Similar findings were reported by Harini et al., (2022) for days to 50% flowering, days to 90% maturity, and pod length.

[bookmark: _Hlk203129683]3.2 Correlation Coefficient Analysis

The correlation coefficient analysis was revealed for each trait at the genotypic and phenotypic levels in Table 3. Seed yield plant-1 exhibited highly significant positive correlation with plant height, number of pods plant-1 and number of seeds pod-1 at the phenotypic and genotypic levels. These results suggested that these characters should be considered for improvement of seed yield. Dutt et al., (2020) had also been reported that plant height, numbers of pods per plant, and number of seeds per pod exhibited significant positive correlation with grain yield. Pod length displayed significant positive correlation with seed yield plant-1 at genotypic level. Days to 50% flowering showed significant negative correlation with seed yield plant-1 at the phenotypic and genotypic levels indicating early flowering genotypes increase productivity. This indicates that earlier flowering genotypes tend to produce higher seed yields. Plant height was associated positively and significantly with number of pod plant-1 and pod length at genotypic and phenotypic levels. A similar finding was reported by Navya et al., (2023). Positive and significant association was also observed between number of pods plant-1 and number of seeds pod-1 at genotypic and phenotypic levels. This result agreed with the findings of Yumnam et al., (2024) who demonstrated positive and significant association between number of pods plant-1 and number of seeds pod-1 at genotypic and phenotypic levels. As in the report of Jadhav et al., (2019), number of seeds pod-1 showed positive and significant correlation with pod length at phenotypic and genotypic levels.

Table 3. Genotypic (upper diagonal) and phenotypic (lower diagonal) correlation coefficients among yield and yield attributing traits in mungbean 

	Characters
	Days to
50%
flowering
(days)
	Days to
90%
maturity
(day)
	Plant
height
(cm)
	Number
of
branches
plant-1
	Number
of
pods
plant-1
	Pod length (cm)
	Number
of
seeds
pod-1
	100-
seed
weight
(g)
	Yield

	Days to 50% flowering (days)
	1
	0.216
	-0.299
	-0.310
	-0.519**
	0.032
	-0.345*
	0.085
	-0.449**

	Days to 90% maturity (days)
	0.432**
	1
	0.368*
	0.430**
	-0.097
	0.282
	0.164
	0.193
	0.066

	Plant height (cm)
	-0.189
	0.212
	1
	0.248
	0.447**
	0.585**
	0.444**
	-0.226
	0.595**

	Number of branches plant-1
	-0.155
	0.133
	0.160
	1
	0.157
	-0.015
	0.237
	0.306
	0.206

	Number of pods plant-1
	-0.387*
	-0.149
	0.349*
	0.128
	1
	0.131
	0.664**
	-0.410**
	0.899**

	Pod length (cm)
	-0.040
	0.054
	0.484**
	0.084
	0.102
	1
	0.498**
	0.076
	0.344*

	Number of seeds pod-1
	-0.286
	-0.070
	0.316
	0.178
	0.319*
	0.424**
	1
	-0.208
	0.787**

	100 seed weight (g)
	0.034
	0.037
	-0.193
	0.082
	-0.237
	0.015
	-0.199
	1
	-0.240

	Yield
	-0.349*
	-0.056
	0.526**
	0.115
	0.877**
	0.284
	0.449**
	-0.240
	1


*Significant at P = 0.05 and **Significant at P = 0.01

3.3 Path Coefficient Analysis

[bookmark: _Hlk208165927]Path coefficient analysis was conducted for each morphological trait at the genotypic level (Table 4). At this level, number of pods plant-1 exhibited a high positive direct effect on seed yield, which showed a highly significant positive correlation with seed yield plant-1. Similar findings were reported by Ahmad and Belwal, (2020), indicating that characters such as pods plant-1 and 100-seed weight exerted a strong positive direct effect on seed yield. This confirms that, for mungbean yield improvement, selection should focus on component characters which directly relate to the final yield. Association analysis suggested that selection based on the number of pods plant-1 would be effective for improving yield potential, as it showed a high direct positive effect in path analysis and a significant positive association with grain yield. Moreover, moderate direct positive effect on seed yield was observed for plant height and number of seeds pod-1 at genotypic level along with a highly significant positive correlation with seed yield plant-1. The results are consistent with Manivelan et al., (2019) who indicated that the number of seeds pod-1 exhibited moderate positive direct effects on seed yield per plant and highly positive correlation with yield per plant. These positive direct effects and positive correlations suggest that direct selection for yield plant-1 will be effective. At genotypic level, a low direct positive effect on seed yield was observed for 100-seed weight along with a non-significant negative association with yield plant-1. Similar findings were reported by Mundiyara et al., (2024). The positive direct effect suggests that selecting for optimal seed size could be beneficial, however, the negative correlations with yield plant-1 indicate a potential negative impact on overall yield. The other characters such as days to 90% maturity, number of branches plant-1 and pod length showed negative direct effect towards the yield plant-1. The residual effect (R) of the path coefficient analysis was noted as 0.276, indicating that the characters in the study contributed 72.4% to seed yield plant-1. There are some other factors contributing to 27.6% to yield plant-1, however, these factors were not utilized in the current study, although they could have a significant impact on yield plant-1. Hence, number of pods plant-1, plant height and number of seeds pod-1 are the most important yield contributing components as they recorded high direct effects towards seed yield in mungbean.

Table 4. Direct (diagonal) and indirect (off-diagonal) effects of various morphological characters on seed yield in mungbean at genotypic level

	[bookmark: _Hlk179315261]Characters
	Days to
50%
Flowering
(days)
	Days to
90%
Maturity
(days)
	Plant
height
(cm)
	Number
of
branches
plant-1
	Number
of
 pods
plant-1
	Pod
 length 
(cm)
	Number of 
seeds
pod-1
	100-
seed 
weight
(g)
	Correlation
 to 
Yield

	Days to 50% flowering (days)
	0.067
	-0.003
	-0.075
	0.023
	-0.373
	-0.001
	-0.103
	0.017
	-0.449**

	Days to 90% maturity (days)
	0.014
	-0.015
	0.092
	-0.032
	-0.070
	-0.011
	0.049
	0.038
	0.066

	Plant height (cm)
	-0.020
	-0.006
	0.251
	-0.018
	0.321
	-0.022
	0.133
	-0.044
	0.595**

	Number of branches plant-1
	-0.021
	-0.007
	0.062
	-0.073
	0.113
	0.001
	0.071
	0.060
	0.206

	Number of pods plant-1
	-0.035
	0.002
	0.112
	-0.012
	0.718
	-0.005
	0.199
	-0.080
	0.899**

	Pod length (cm)
	0.002
	-0.004
	0.147
	0.001
	0.094
	-0.037
	0.127
	0.015
	0.344*

	Number of seeds pod-1
	-0.023
	-0.003
	0.111
	-0.017
	0.477
	-0.016
	0.299
	-0.041
	0.787**

	100 seed weight (g)
	0.006
	-0.003
	-0.057
	-0.022
	-0.294
	-0.003
	-0.062
	0.196
	-0.240


*Significant at P = 0.05 and **Significant at P = 0.01
 
4. CONCLUSION

Significant variations were observed in all traits and the high estimates of phenotypic and genotypic coefficients of variation observed for seed yield plant-1. High heritability along with high genetic advance as percent of mean was observed for plant height, number of pods plant-1 and seed yield plant-1. According to the results of path analysis, traits viz, plant height, number of pods plant-1 and number of seeds pod-1 exerted a high magnitude of direct effect on seed yield and exhibited highly significant and positive correlation with seed yield. Therefore, the study suggests that selection for high seed yield should be based on plant height, number of pods plant-1 and number of seeds pod-1.
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APPENDIX

[bookmark: _Hlk208166835]Appendix 1. List of Thirty-nine Mungbean Genotypes and Their Sources

	No.
	Code No.
	Pedigree
	Parents
	Source

	1
	RRC-ZLF-KSW-1
	Yezin-14 × R-021028 (# 2-2-6 ###)
	Yezin-14 × R-021028
	RRC (Zaloke), DAR

	2
	RRC-ZLF-KSW-2
	Yezin-14 × R-021028 (# 2-3-3 ###)
	Yezin-14 × R-021028
	RRC (Zaloke), DAR

	3
	RRC-ZLF-KSW-3
	Yezin-14 × R-021028 (# 2-5-1 ###)
	Yezin-14 × R-021028
	RRC (Zaloke), DAR

	4
	RRC-ZLF-KSW-4
	Yezin-14 × R-021028 (# 2-5-6 ###)
	Yezin-14 × R-021028
	RRC (Zaloke), DAR

	5
	RRC-ZLF-KSW-5
	Yezin-14 × R-021028 (# 2-6-3 ###)
	Yezin-14 × R-021028
	RRC (Zaloke), DAR

	6
	RRC-ZLF-KSW-6
	Yezin-14 × 007621 (# 5-4-2 ###)
	Yezin-14 × 007621
	RRC (Zaloke), DAR

	7
	RRC-ZLF-KSW-7
	Yezin-14 × 007621 (# 7-6-4 ###)
	Yezin-14 × 007621
	RRC (Zaloke), DAR

	8
	RRC-ZLF-KSW-8
	Yezin-14 × 007621 (# 7-6-8 ###)
	Yezin-14 × 007621
	RRC (Zaloke), DAR

	9
	RRC-ZLF-KSW-9
	Yezin-14 × 007621 (# 7-6-10 ###)
	Yezin-14 × 007621
	RRC (Zaloke), DAR

	10
	RRC-ZLF-KSW-10
	Yezin-14 × 007621 (# 8-1-2 ###)
	Yezin-14 × 007621
	RRC (Zaloke), DAR

	11
	RRC-ZLF-KSW-11
	Yezin-14 × 007621 (# 8-1-9 ###)
	Yezin-14 × 007621
	RRC (Zaloke), DAR

	12
	RRC-ZLF-KSW-12
	Yezin-14 × 007621 (# 8-1-12 ###)
	Yezin-14 × 007621
	RRC (Zaloke), DAR

	13
	RRC-ZLF-KSW-13
	10257 × 010266 (# 4-1-5 ###)
	10257 × 010266
	RRC (Zaloke), DAR

	14
	RRC-ZLF-KSW-14
	10257 × 010266 (# 4-1-5 ###)
	10257 × 010266
	RRC (Zaloke), DAR

	15
	RRC-ZLF-KSW-15
	10257 × R-010266 (# 4-1-5 ###)
	10257 × R-010266 
	RRC (Zaloke), DAR

	16
	RRC-ZLF-KSW-16
	10257 × R-010266 (# 4-1-6 ###)
	10257 × R-010266 
	RRC (Zaloke), DAR

	17
	RRC-ZLF-KSW-17
	10257 × R-010266 (# 5-2-6 ###)
	10257 × R-010266 
	RRC (Zaloke), DAR

	18
	RRC-ZLF-KSW-18
	10257 × R-010266 (# 5-3-1 ###)
	10257 × R-010266 
	RRC (Zaloke), DAR

	19
	RRC-ZLF-KSW-19
	10257 × R-010266 (# 5-3-4 ###)
	10257 × R-010266 
	RRC (Zaloke), DAR

	20
	RRC-ZLF-KSW-20
	10257 × R-010266 (# 5-3-9 ###)
	10257 × R-010266 
	RRC (Zaloke), DAR

	21
	RRC-ZLF-KSW-21
	10257 × R-010266 (# 5-3-10 ###)
	10257 × R-010266 
	RRC (Zaloke), DAR

	22
	RRC-ZLF-KSW-22
	10257 × R-010266 (# 5-3-11 ###)
	10257 × R-010266 
	RRC (Zaloke), DAR

	No.
	Code No.
	Pedigree
	Parents
	Source

	23
	RRC-ZLF-KSW23
	10257 × R-010266 (# 5-3-12 ###)
	10257 × R-010266 
	RRC (Zaloke), DAR

	24
	RRC-ZLF-KSW-24
	10257 × R-010266 (# 5-4-2 ###)
	10257 × R-010266 
	RRC (Zaloke), DAR

	25
	RRC-ZLF-KSW-25
	10257 × R-010266 (# 5-4-5 ###)
	10257 × R-010266 
	RRC (Zaloke), DAR

	26
	RRC-ZLF-KSW-31
	007621 × R-007641 (# 14-2-1 ###)
	007621 × R-007641
	RRC (Zaloke), DAR

	27
	RRC-ZLF-KSW-32
	007621 × R-007641 (# 14-2-2 ###)
	007621 × R-007641
	RRC (Zaloke), DAR

	28
	RRC-ZLF-KSW-33
	007621 × R-007641 (# 14-2-3 ###)
	007621 × R-007641
	RRC (Zaloke), DAR

	29
	RRC-ZLF-KSW-34
	007621 × R-007641 (# 14-2-4 ###)
	007621 × R-007641
	RRC (Zaloke), DAR

	30
	RRC-ZLF-KSW-35
	007621 × R- 007641 (# 14-2-5 ###)
	007621 × R-007641
	RRC (Zaloke), DAR

	31
	RRC-ZLF-KSW-36
	007621 × R-007641 (# 14-2-6 ###)
	007621 × R-007641
	RRC (Zaloke), DAR

	32
	RRC-ZLF-KSW-37
	007621 × 010266 (# 14-2-1 ###)
	007621 × 010266
	RRC (Zaloke), DAR

	33
	RRC-ZLF-KSW-38
	007621 × 010266 (# 14-2-2 ###)
	007621 × 010266
	RRC (Zaloke), DAR

	34
	RRC-ZLF-KSW-39
	007621 × 010266 (# 14-2-4 ###)
	007621 × 010266
	RRC (Zaloke), DAR

	35
	RRC-ZLF-KSW-40
	007621 × 010266 (# 17-1-1 ###)
	007621 × 010266
	RRC (Zaloke), DAR

	36
	RRC-ZLF-KSW-41
	007621 × 010266 (# 17-1-6 ###)
	007621 × 010266
	RRC (Zaloke), DAR

	37
	RRC-ZLF-KSW-42
	007621 × 010266 (# 17-2-1 ###)
	007621 × 010266
	RRC (Zaloke), DAR

	38
	RRC-ZLF-KSW-43
	007621 × 010266 (# 17-4-9 ###)
	007621 × 010266
	RRC (Zaloke), DAR

	39
	RRC-ZLF-KSW-44
	007621 × 010266 (# 17-4-10 ###)
	007621 × 010266
	RRC (Zaloke), DAR


Note: RRC = Regional Research Center, DAR = Department of Agricultural Research









