


Principal component analysis in Urdbean [Vigna mungo L. Hepper] genotypes under different Kharif seasons


ABSTRACT
To find out the promising genotypes of urdbean which have maximum yield and can be grown in both Kharif seasons we conducted this present investigation of sowing 96 urdbean genotypes including two checks in seasons and pooled the result to obtain maximum high yielding genotypes through Principal Component Analysis (PCA). The field experiment was conducted at Soybean Farm, College of Agriculture, Jawaharlal Nehru Krishi Vishwa Vidyalaya (JNKVV), Jabalpur, Madhya Pradesh, India under natural field conditions with Randomized Complete Block Design in Kharif 2023-24. In Pooled analysis PCA was applied to thirteen quantitative traits, and among the thirteen principal components (PCs), only three had eigenvalues greater than 1.00, revealing the essential features of the dataset and showed about 64.68% of variability among the traits studied. Rotated component matrix revealed that the PC1 which accounted for the highest variability (34.77%) was mostly related with traits such as days to maturity, plant height, number of primary branches per plant, number of pod clusters per plant, number of pods per plant and pod length.
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1. INTRODUCTION 
Blackgram [Vigna mungo (L.) Hepper] is one of the important pulse crops of Papilionaceae family. It is rich in nutritional quality with 24-27% protein, 1% fat, 57% carbohydrate, 3.8% fibre and 4.8% ash. It is grown in both summer and winter seasons. Mostly it is cultivated under the rainfed conditions and faces terminal drought affecting its productivity adversely. Drought is a multi-dimensional stress affecting different plant growth stages (Abarshahr et al., 2011). To overcome water stressed condition, it is important to develop drought tolerant variety in blackgram. In any crop breeding programme, selection of promising genotype(s) is challenging and important task. Being a self-pollinated crop, genetic variation in blackgram germplasm is very low. Identification of blackgram genotypes with high yield under drought stress is an important prerequisite for breeding drought-tolerant varieties. Thus, exploration of the available germplasm collection is essential along with the information about the contribution of different characters towards yield.
Knowledge of the nature, extent and organization of variation could be useful for genetic improvement of crop species (Maji and Shaibu, 2012). A large number of characters are often measured by plant breeders for germplasm evaluation, screening and characterization. Sometimes it is difficult to deal with a large number of characters because of the consolidation of information and drawing a valid conclusion. In such situations, principal component analysis (PCA) is used to reveal patterns and eliminate redundancy in data sets (Adams, 1977; Amy and Pritts, 1991). PCA is a useful technique for the reduction of large data set with many variables into important principal components for a better understanding of information. This statistical procedure is commonly used for compression, reduction and transformation of data. PCA technique, which simultaneously analyses multiple measurements on each individual under investigation is widely used in the analysis of genetic diversity and in the selection of elite genotypes. 
2. EXPERIMENTAL DETAILS:

2.1. Experimental sites and climate:
To screen the elite germplasm, field experiment was conducted at Soybean Farm, College of Agriculture, Jawaharlal Nehru Krishi Vishwa Vidyalaya (JNKVV), Jabalpur, Madhya Pradesh, India under natural field conditions with Randomized Complete Block Design in Kharif 2023-24. Latitude and longitude of the experiment field was ~23.21° N and 79.96° E.  The region has a subtropical climate with distinct seasonal patterns. Temperature variations were significant, with temperatures ranging from 17.2°C to 43.6°C and average annual precipitation was about 1,286 mm. All the standard package and practices were used to obtain results.

2.2 Experimental materials and design:
There were total 96 genotypes including two checks, and the source of genotypes were JNKVV Jabalpur and PAU Punjab, genotypes were sown in two replication and data were taken from randomly selected five genotypes from the field using standard methods. The field experiment included two check varieties TJU 130 and TJU 339, under a Randomized Complete Block Design with two replications. Each genotype was methodically planted in two meter rows with 30 cm and 10 cm spacing between and within rows. The package of practices recommended in the crop production guide was followed.

Table1. List of selected genotypes used during the investigation
	S. no.
	Genotypes
	S. no.
	Genotypes
	S. no.
	Genotypes
	S. no.
	Genotype

	1
	JU-3
	25
	TJU 4
	49
	KUG 1152
	73
	KUG 1137

	2
	PDU-1
	26
	TJU 22
	50
	KUG 1153
	74
	KUG 1138

	3
	TJU45-1
	27
	TJU 67
	51
	KUG 1154
	75
	KUG 1140

	4
	TU-98-14
	28
	TJU 24
	52
	KUG 1155
	76
	KUG 1141

	5
	TJU 139
	29
	TJU 339 (CHECK)
	53
	KUG 1156
	77
	KUG 1139

	6
	TJU 328
	30
	TJU 130 (CHECK)
	54
	KUG 1157
	78
	KUG 1162

	7
	TJU 213
	31
	TJU 231
	55
	KUG 1158
	79
	KUG 1163

	8
	TAU 2
	32
	TJU 48
	56
	KUG 1159
	80
	KUG 1164

	9
	TJU 18
	33
	TJU 273
	57
	KUG 1160
	81
	KUG 1165

	10
	INDIRA URD 1
	34
	TJU 111
	58
	KUG 1121
	82
	KUG 1167

	11
	TJU 42
	35
	TJU 41-1
	59
	KUG 1122
	83
	KUG 1168

	12
	PU 19
	36
	TJU 84
	60
	KUG 1123
	84
	KUG 1169

	13
	TJU 134
	37
	PU 35
	61
	KUG 1124
	85
	KUG 1170

	14
	TU 94-2
	38
	KUG 1149
	62
	KUG 1125
	86
	KUG 1171

	15
	TJU 55
	39
	MASH 114
	63
	KUG 1126
	87
	KUG 1173

	16
	TJU 24-10
	40
	MASH 479
	64
	KUG 1127
	88
	KUG 1174

	17
	TJU 41-2
	41
	MASH1137
	65
	KUG 1129
	89
	KUG 1175

	18
	T 9
	42
	MASH1008
	66
	KUG 1130
	90
	KUG 1176

	19
	TJU 103
	43
	KUG 1142
	67
	KUG 1131
	91
	KUG 1177

	20
	TJU 62
	44
	KUG 1145
	68
	KUG 1132
	92
	KUG 1178

	21
	LBG 20
	45
	KUG 1146
	69
	KUG 1133
	93
	KUG 1179

	22
	TJU 262
	46
	KUG 1147
	70
	KUG 1134
	94
	KUG 1180

	23
	URDI LOCAL
	47
	KUG 1148
	71
	KUG 1135
	95
	KUG 1181

	24
	IPU 2-43
	48
	KUG 1151
	72
	KUG 1136
	96
	MASH 338



2.3 Data recording:
Thirteen traits viz., days to first flower initiation, days to 50% flowering, days to maturity, plant height, number of primary branches per plant, number of pod clusters per plant, number of pods per plant, pod length, number of seeds per pod, biological yield per plant, harvest index, 100 seed weight, seed yield per plant were recorded for five randomly selected plants in each of the accessions per replication.
2.4 Statistical analysis Principal component analysis (PCA) and cluster analysis:
Principal component analysis (PCA) was done using XLSTAT software to estimate the contribution of characters to the total variability for all the characters under study and to measure divergence among genotypes in terms of spatial distance in a two-way pictorial graph fixing the relative position of each genotype.
3. RESULT AND DISCUSSION 
Out of thirteen, only three principal components (PCs) exhibited more than 1.00 Eigen value, and showed about 64.68% variability among the traits studied. Hence, these three principal components were given due importance for the further explanation. The PC1 had the highest variability (34.77%) followed by PC2 (16.62%), PC3 (13.29%), for traits under study. Total variation of three PCs was recorded as 64.68% as presented in table 2. These results were in agreement with Jeberson et al. (2018), Mohanlal et al. (2018).
Table.2.  Principal Components of Different Traits in Pooled Analysis
	Traits
	Principal
Component
(PC)
	Eigen value
	Variability (%)
	Cumulative (%)

	Days to first flower initiation
	PC1
	4.52
	34.77
	34.77

	Days to 50% flowering
	PC2
	2.16
	16.62
	51.40

	Days to maturity
	PC3
	1.72
	13.29
	64.69

	Plant height (cm)
	PC4
	0.99
	7.66
	72.36

	Number of primary branches per plant
	PC5
	0.89
	6.84
	79.20

	Number of pod clusters per plant
	PC6
	0.63
	4.89
	84.10

	Number of pods per plant
	PC7
	0.52
	4.06
	88.16

	Pod length (cm)
	PC8
	0.51
	3.92
	92.08

	Number of seeds per pod
	PC9
	0.41
	3.16
	95.25

	Biological yield per plant (g)
	PC10
	0.32
	2.52
	97.77

	Harvest index (%)
	PC11
	0.17
	1.33
	99.10

	100 seed weight (g)
	PC12
	0.07
	0.56
	99.67

	Seed yield per plant (g)
	PC13
	0.04
	0.32
	100.00


	
Screen plot explained the percentage of variance associated with each principal component obtained by drawing a graph between Eigen values and principal component numbers. First principal component (PC1) showed 34.77%, variability with Eigen value 4.52 which then declined gradually viz., 16.62% (PC2), 13.29% (PC3). Total variation of three PCs was recorded as 64.68%. Semi curve line is obtained which after three PC with little variation observed in each PC. From the graph, it is clear that the maximum variation was observed in PC1 in comparison to other three PCs, therefore selection of lines for characters under PC1 may be desirable, as similarly observed by Priya et al. (2019), Mohanlal et al. (2020), Pavithra et al. (2024) as shown in (Fig.1).
Total variation of three PCs was recorded as 64.68%. Semi curve line is obtained which after three PC with little variation observed in each PC. From the graph, it is clear that the maximum variation was observed in PC1 in comparison to other two PCs, therefore selection of lines for characters under PC1 may be desirable (Fig.1).

[image: C:\Users\dc\Videos\Captures\CHATER 4, MORPHO RESULT - Microsoft Word 5_7_2025 5_38_11 PM.png]
Fig.1 Screen plot between Eigen value and Principal Components for Pooled Analysis
A rotated component matrix (Table 2) showed that PC1 was negatively associated with traits such as 100 seed weight (-0.018) but positively related to the days to first flower initiation (0.557), days to 50% flowering, days to maturity(0.657), Plant height (0.625), Number of primary branches per plant (0.514), Number of pod cluster per plant (0.700), Number of pods per plant (0.694), Pod length (0.700), Number of seeds per pod (0.472), Biological yield per plant (0.641), Harvest index (0.188), Seed yield per plant (0.807). 
PC2 was negatively related to the plant height (-0.075), number of primary branches per plant (-0.245), number of pod clusters per plant (-0.371), number of pods per plant (-0.486), biological yield per plant (-0.570), seed yield per plant (-0.191) and positively with days to first flower initiation (0.607), days to 50% flowering (0.632), days to maturity (0.386), pod length (0.126), number of seeds per pod (0.300), harvest index (%)(0.551), 100 seed weight (0.188).
 PC3 highlighted yield-related traits such as plant height (72.36), number of primary branches per plant (79.20), number of pod clusters per plant (0.151), number of pods per plant (0.151), pod length (0.066), number of seeds per pod (0.121), harvest index (0.688), 100 seed weight (0.781), seed yield per plant (0.263) and negatively related with days to first flower initiation (-0.412), days to 50% flowering (-0.356), days to maturity (-0.202), biological yield per plant (-0.349).
Rotated component matrix revealed that first 3 PCs are representing maximum variability (64.68%). It revealed that the first principal component (PC1) which accounted for the highest variation (34.77%) was mostly related with traits such as days to maturity, plant height (cm), number of primary branches per plant, number of pod clusters per plant, number of pods per plant, pod length (cm).The second principal component (PC2) was dominated as Days to first flower initiation, days to 50% flowering. The PC3 was dominated for harvest index and 100 seed weight as presented in table 3.
Table 3. Principal Component values (>0.500) of rotation component matrix of Urdbean genotypes in pooled analysis
	Traits
	Principal components

	
	PC 1
	PC 2
	PC 3

	Days to first flower initiation
	0.557
	0.607
	-0.412

	Days to 50% flowering
	0.583
	0.632
	-0.356

	Days to maturity
	0.657
	0.386
	-0.202

	Plant height (cm)
	0.625
	-0.075
	0.124

	Number of primary branches per plant
	0.514
	-0.245
	0.232

	Number of pod cluster per plant
	0.700
	-0.371
	0.151

	Number of pods per plant
	0.694
	-0.486
	0.090

	Pod length (cm)
	0.700
	0.126
	0.066

	Number of seeds per pod
	0.472
	0.300
	0.121

	Biological yield per plant (g)
	0.641
	-0.570
	-0.349

	Harvest index (%)
	0.188
	0.551
	0.688

	100 seed weight (g)
	-0.018
	0.188
	0.781

	Seed yield per plant (g)
	0.807
	-0.191
	0.260



Table 4. Rotated Matrix Results of Different Traits (>0.500) in Pooled Analysis
	Traits
	PC1
	PC2
	PC3

	
	Days to maturity
	Days to first flower initiation
	Harvest index (%)

	
	Plant height (cm)
	Days to 50% flowering
	100 seed weight (g)

	
	Number of primary branches per plant
	
	

	
	Number of pod clusters per plant
	
	

	
	Number of pods per plant
	
	

	
	Pod length (cm)
	
	











The PC scores of each component (PC1, PC2 and PC3) had positive and negative values (table 5). These scores can be utilized to propose precise selection indices whose intensity can be decided by variability explained by each of principal component. High PC score for a particular genotype in a particular component denotes high values for the variables in that particular genotype. In PC1, the positive scores ranged from 0.012 (KUG 1180) to 12.57 (KUG 1173), while negative value ranged from -0.88 (KUG 1178) to -2.540 (TJU 24-10). In PC2, the positive value of the component ranged from 0.009 (KUG 1179) to (7.38) KUG 1173 and negative value ranged from – 0.003 (KUG 1140) to -2.560 (TJU 4). In PC3, the positive value of the components ranged from 0.031 (KUG 1155) to 3.17 (TJU 328) and negative from- 0.699 (TJU 213) to -2.767 (URDI LOCAL).
Based on top PC scores; promising genotypes were categorized in the table.6. Here genotypes KUG 1173, KUG 1181, TJU 111, TJU 41-2, TJU 24, KUG 1122, T9, MASH 338, TJU 231, KUG 1153, KUG 1158, KUG 1123, KUG 1156, TJU 41-1, KUG 1165, TU-98-14, TJU 4, KUG 1167, JU3, PU-19, TJU 134, LBG 120, KUG 1149, MASH 479, MASH 1137, KUG 1142, KUG 1146, KUG 1152, KUG 1155, KUG 1157, KUG 1160, KUG 1129, KUG 1131, KUG 1138, KUG 1139, KUG 1169 in PC1 indicated that these genotypes possesses high values of traits viz., days to first flower initiation, days to 50% flowering, days to maturity, plant height, number of primary branches per plant, number of pod clusters per plant, number of pods per plant, pod length, biological yield per plant, seed yield per plant. The result were in agreement with Ayesha et al. (2021), Nayak et al. (2021),  Barathi et al. (2023). The highest PC scores was obtained by KUG 1173 followed by TJU 18, URDI LOCAL, TAU 2, TJU 42, TJU 22, INDIRA URD-1, KUG 1159, KUG 1138, KUG 1149, KUG 1125, KUG 1169, LBG 20, TJU 213, KUG 1146, KUG 1178, TJU 41-1, KUG 1131, KUG 1165, T9, TJU 62, TJU 231, TJU 48, TJU 273, MASH 1008, KUG 1145, KUG 1158, KUG 1121, KUG 1123, KUG 1132, KUG 1135, KUG 1136, KUG 1167, KUG 1171, KUG 1181 in PC2 was mainly related with days to first flower initiation, days to 50% flowering, harvest index .The highest PC scores was obtained by KUG 1125, TJU 328, KUG 1141, KUG 1122, KUG 1169, KUG 1159, INDIRA URD 1, KUG 1165, KUG 1156, KUG 1121, TJU 62, KUG 1124, KUG 1171, TJU 4, KUG 1127, KUG 1134, MASH 338, TJU 45-0, TU-98-14, TJU 24-10, T9, LBG 20, TJU262, TJU111, TJU 41-1, TJU 84, PU 35, KUG 1129, KUG 1133, KUG 1177, KUG 1179 in PC3 for character namely; harvest index, 100 seed weight same result was found by Bordoloi et al. (2022), Paliwal et al. (2022) , Kumar et al. (2023) as mentioned in (Table 4 and Table 6).
Table 5. PC Scores of Genotypes in Pooled Analysis
	S. No.
	Genotypes
	PC1
	PC2
	PC3

	1
	JU3
	1.256
	0.146
	0.742

	2
	PDU-1
	0.983
	0.958
	0.470

	3
	TJU 45-0
	0.192
	2.071
	1.017

	4
	TU-98-14
	1.169
	0.789
	1.254

	5
	TJU 139
	0.396
	0.542
	0.339

	6
	TJU 328
	-1.003
	0.046
	3.170

	7
	TJU 213
	0.609
	1.311
	-0.699

	8
	TAU 2
	0.675
	2.265
	-2.198

	9
	TJU 18
	0.190
	4.837
	-0.215

	10
	INDIRA URD 1
	0.804
	2.056
	1.713

	11
	TJU 42
	0.426
	2.356
	0.419

	12
	PU 19
	1.677
	0.470
	0.524

	13
	TJU 134
	3.548
	0.801
	0.500

	14
	TU 94-2
	0.546
	0.623
	0.244

	15
	TJU 55
	0.905
	0.388
	0.161

	16
	TJU 24-10
	-2.540
	1.406
	1.849

	17
	TJU 41-2
	3.052
	0.508
	0.791

	18
	T 9
	2.876
	2.455
	2.136

	19
	TJU 103
	0.452
	0.231
	0.678

	20
	TJU 62
	0.383
	1.440
	1.404

	21
	LBG 20
	1.532
	1.371
	2.389

	22
	TJU 262
	0.558
	-1.600
	2.767

	23
	URDI LOCAL
	-1.351
	2.514
	-2.315

	24
	IPU 2-43
	0.385
	-0.595
	0.395

	25
	TJU 4
	1.062
	-2.560
	1.307

	26
	TJU 22
	0.260
	2.182
	0.190

	27
	TJU 67
	-1.030
	0.438
	-0.904

	28
	TJU 24
	3.050
	0.382
	-1.649

	29
	TJU 339 (CHECK)
	4.906
	2.257
	0.405

	30
	TJU 130 (CHECK)
	0.076
	0.630
	0.034

	31
	TJU 231
	2.289
	1.278
	0.092

	32
	TJU 48
	0.218
	1.395
	0.408

	33
	TJU 273
	0.261
	2.975
	0.303

	34
	TJU 111
	3.326
	0.413
	2.035

	35
	TJU 41-1
	1.514
	1.078
	1.825

	36
	TJU 84
	0.895
	-0.084
	1.798

	37
	PU 35
	0.276
	0.871
	2.174

	38
	KUG 1149
	1.260
	1.577
	0.237

	39
	MASH 114
	0.380
	0.192
	0.553

	40
	MASH 479
	2.111
	0.152
	0.963

	41
	MASH 1137
	1.632
	0.345
	0.754

	42
	MASH 1008
	0.834
	2.564
	-0.265

	43
	KUG 1142
	1.043
	0.147
	-1.099

	44
	KUG 1145
	0.550
	1.366
	-0.388

	45
	KUG 1146
	4.051
	1.260
	0.551

	46
	KUG 1147
	0.501
	0.292
	0.508

	47
	KUG 1148
	0.334
	0.474
	0.457

	48
	KUG 1151
	0.442
	0.148
	0.801

	49
	KUG 1152
	3.297
	0.385
	0.114

	50
	KUG 1153
	2.200
	0.612
	0.239

	51
	KUG 1154
	0.743
	0.136
	-0.114

	52
	KUG 1155
	1.255
	0.018
	0.031

	53
	KUG 1156
	1.828
	-0.655
	1.464

	54
	KUG 1157
	2.343
	0.103
	0.181

	55
	KUG 1158
	1.916
	1.040
	0.555

	56
	KUG 1159
	0.785
	1.920
	2.201

	57
	KUG 1160
	1.051
	0.510
	0.607

	58
	KUG 1121
	0.599
	1.347
	1.421

	59
	KUG 1122
	2.876
	0.169
	2.730

	60
	KUG 1123
	1.860
	1.522
	0.914

	61
	KUG 1124
	0.854
	0.735
	1.401

	62
	KUG 1125
	0.527
	1.480
	5.399

	63
	KUG 1126
	0.622
	0.068
	0.958

	64
	KUG 1127
	0.033
	0.281
	1.129

	65
	KUG 1129
	2.087
	0.074
	1.586

	66
	KUG 1130
	0.078
	-0.453
	0.512

	67
	KUG 1131
	1.410
	1.040
	0.470

	68
	KUG 1132
	0.861
	1.429
	0.928

	69
	KUG 1133
	0.502
	0.134
	1.641

	70
	KUG 1134
	0.071
	0.701
	1.066

	71
	KUG 1135
	0.985
	1.251
	0.675

	72
	KUG 1136
	-1.757
	2.452
	-1.318

	73
	KUG 1137
	0.689
	0.293
	0.848

	74
	KUG 1138
	2.653
	1.637
	0.838

	75
	KUG 1140
	0.854
	-0.003
	0.553

	76
	KUG 1141
	0.260
	0.380
	3.054

	77
	KUG 1139
	2.448
	0.416
	0.643

	78
	KUG 1162
	0.372
	0.170
	0.549

	79
	KUG 1163
	0.321
	0.237
	-0.482

	80
	KUG 1164
	0.547
	-0.655
	-0.952

	81
	KUG 1165
	1.497
	1.019
	1.631

	82
	KUG 1167
	1.049
	2.199
	0.250

	83
	KUG 1168
	-1.069
	0.307
	0.449

	84
	KUG 1169
	1.466
	1.473
	2.451

	85
	KUG 1170
	0.793
	0.497
	0.673

	86
	KUG 1171
	0.880
	1.319
	1.323

	87
	KUG 1173
	12.57
	7.387
	0.350

	88
	KUG 1174
	0.741
	0.902
	0.783

	89
	KUG 1175
	0.711
	2.398
	0.755

	90
	KUG 1176
	0.722
	0.165
	0.619

	91
	KUG 1177
	0.800
	0.170
	2.946

	92
	KUG 1178
	-0.888
	1.104
	0.257

	93
	KUG 1179
	0.801
	0.009
	2.205

	94
	KUG 1180
	0.012
	-0.416
	0.127

	95
	KUG 1181
	4.534
	2.363
	0.107

	96
	MASH 338
	2.615
	-1.667
	1.054


Table 6. Promising genotypes on the basis of PC score of pooled Analysis
	PC1
	PC2
	PC3

	KUG 1173
	KUG 1173
	KUG 1125,

	KUG 1181,
	 TJU 18
	TJU 328

	TJU 111,
	TJU 18
	KUG 1141

	TJU 41-2
	URDI LOCAL,
	KUG 1122

	TJU 24
	TAU 2,
	KUG 1169,

	KUG 1122,
	TJU 42
	KUG 1159,

	T9,
	TJU 22
	INDIRA URD 1

	MASH 338
	INDIRA URD-1
	KUG 1165

	TJU 231
	KUG 1159
	KUG 1156,

	KUG 1153
	KUG 1138
	KUG 1121

	KUG 1158
	KUG 1149
	 TJU 62,

	KUG 1123
	KUG 1125
	KUG 1124,

	KUG 1123
	KUG 1169,
	KUG 1171

	TJU 41-1
	LBG 20
	TJU 4,

	KUG 1165
	TJU 213
	KUG 1127

	TU-98-14,
	KUG 1146
	KUG 1134,

	TJU 4,
	KUG 1178
	MASH 338,

	KUG 1167
	TJU 41-1
	TJU 45-0

	JU3
	KUG 1131
	TU-98-14

	PU-19
	KUG 1165
	TJU 24-10

	TJU 134
	TJU 45-0
	T9

	LBG 120
	TJU 24-10
	LBG 20

	KUG 1149
	T9
	TJU262

	MASH 479
	TJU 62
	TJU111

	MASH 1137
	TJU 231
	TJU 41-1

	KUG 1142
	TJU 48
	TJU 84

	KUG 1146
	TJU 273
	PU 35

	KUG 1152
	MASH 1008
	KUG 1129

	KUG 1155
	KUG 1145
	KUG 1133

	KUG 1157
	KUG 1158
	KUG 1177

	KUG 1160
	KUG 1121
	KUG 1179

	KUG 1129
	KUG 1123
	

	KUG 1131
	KUG 1132
	

	KUG 1138
	KUG 1135
	

	KUG 1139
	KUG 1136
	

	KUG 1169
	KUG 1167
	

	
	KUG 1171
	

	
	KUG 1181
	



CONCLUSION
Principal component Analysis (PCA) of 96 urdbean genotypes revealed superior genotypes was in PC1 (KUG 1173, KUG 1181), PC2 (KUG 1173, TJU 18), PC3 (KUG 1125, TJU 328).These finding revealed that crossing PC1 (yield contributing traits) with PC3 (seed traits) genotypes to develop improved varieties, using the identified superior lines as parental material and among PC2 and PC1 for crop duration and yield improvement. 
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