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UNRAVELING GENETIC DIVERGENCE AND TRAIT DYNAMICS IN RICE (ORYZA SATIVA L.) GENOTYPES THROUGH MULTIVARIATE ANALYSIS


ABSTRACT
The present investigation was carried out to assess the genetic diversity among 29 rice genotypes using Mahalanobis D² statistics. The experiment was laid out during kharif 2022 at RARS, Warangal, using a randomized block design with two replications. Significant variation was observed among genotypes for all the traits studied, indicating the presence of substantial genetic variability. Based on D² analysis, the genotypes were grouped into six clusters. Maximum number of genotypes were placed in cluster I (8 genotypes) followed by Cluster VI (7 genotypes) and cluster IV (6 genotypes). The highest intra-cluster distance was observed for cluster III whereas, highest inter-cluster distance was observed between cluster II and IV, suggesting that crosses between these clusters may yield superior recombinants. Cluster II, cluster V and cluster VI showed the highest cluster mean values for most of the traits studied. Principal component analysis (PCA) indicate that three components (PC1 to PC3) accounted for about 90.39% of the total variation present among all the traits. Plant height, days to 50% flowering, and 1000-grain weight contributed the most to total genetic divergence. The results indicate the potential of utilizing diverse genotypes for breeding programs aimed at improving yield and related traits.
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INTRODUCTION
Rice (Oryza sativa L.) is one of the most important staple food crop, feeding more than half of the world’s population and playing a critical role in global food security, particularly in Asia. In India, rice occupies a dominant position in agriculture, contributing significantly to national food supply and rural livelihoods. However, the increasing population, shrinking natural resources, and adverse effects of climate change have imposed serious challenges on sustaining rice productivity (FAO, 2023; IRRI, 2023).
Genetic diversity is the cornerstone of crop improvement, as it provides the essential variability required for selection and hybridization. A wide genetic base enables the development of superior genotypes with enhanced yield potential, adaptability, and resistance to biotic and abiotic stresses. Several recent studies have reported substantial genetic variability among rice genotypes, highlighting the potential for genetic improvement through selection and breeding (Singh et al., 2024; Tiwari et al., 2022). Moreover, the use of diverse germplasm, including landraces and wild relatives, has been recognized as an effective strategy for broadening the genetic base and improving stress resilience (Zhu et al., 2024; Abdullah et al., 2025). In modern rice breeding, the assessment of genetic divergence plays a vital role in identifying suitable parents for hybridization programmes. The use of genetically diverse parents increases the likelihood of obtaining heterotic hybrids and transgressive segregants with superior performance. Multivariate statistical techniques such as Mahalanobis D² analysis and principal component analysis (PCA) are widely employed to quantify genetic diversity and classify genotypes into distinct clusters based on multiple traits (Sarma et al., 2021). These methods provide valuable insights into the magnitude of diversity and the relative contribution of different traits.
Developing high-yielding rice varieties that surpass existing cultivated varieties largely depends on the extent of genetic variability present within the population (Mahalaxmi et al., 2025). Assessing genetic diversity to understand the nature and magnitude of divergence for yield-related traits is essential for designing effective breeding programmes. Such studies facilitate the identification and selection of elite parental lines, which can be utilized in hybridization programmes to develop superior, high-yielding rice varieties (Talekar et al., 2022). Recent advancements in molecular and genomic tools, including genome-wide association studies (GWAS) and marker-assisted selection, have further enhanced the understanding of genetic diversity in rice (Rezk et al., 2024). Despite these advances, phenotypic evaluation combined with multivariate analysis remains a reliable and cost-effective approach for diversity assessment in breeding programmes (Thakur and Sarma, 2023). Therefore, the present study was undertaken to evaluate the extent of genetic variability and diversity among rice genotypes and to identify suitable parents for breeding programs.
MATERIALS AND METHODS
The experimental material for present study was comprised of 29 rice cultivars (Table 1) obtained from ICAR-IIRR, Hyderabad under AICRIP programme conducted at Regional Agricultural Research Station (RARS), PJTAU, Warangal, Telangana, India which is located at 18°01’N Latitude, 79°60’E Longitude and at an elevation of 270 m above mean sea level (MSL). The material was laid out in a randomized block design during kharif, 2022 (July–November) at RARS, Warangal. 25 days age old seedlings of each entry was transplanted in 7.0 m2 area with two replications by adopting spacing of 20×15 cm2 between the rows and within the row. All recommended package of practices and need based plant protection measures were followed to raise a good crop. Data were recorded at maturity on 10 random plants for each entry in each replication for number of productive tillers m-2, plant height (cm), panicle length (cm) and number of filled grains panicle-1. Days to 50% flowering and grain yield kg ha-1 were recorded on whole plot basis, whereas, random sample was used to estimate 1000 grain weight (g) for each entry in each replication. The mean data after computing for each trait was subjected to analysis of variance (Panse and Sukhatme, 1995), The analysis of genetic divergence was done using Mahalanobis (1936) D2 statistics. Grouping of genotypes into clusters was carried out following Tocher’s method (Rao, 1952). Intra and inter cluster distances and mean performances of clusters for all the traits were also computed. Contribution of each character for genetic divergence was estimated from the number of times it appeared in first rank. These parameters were estimated using INDOSTAT software version 9.1.
Table 1: List of 29 rice genotypes used in the study.

	S.No.
	Name of the Genotype
	S.No.
	Name of the Genotype

	1
	KNM 11544
	16
	HRI-214 (Hybrid)

	2
	NLR 3684
	17
	Pusa RH-60 (Hybrid)

	3
	RCPR 82-IR 14L362
	18
	UPLRH-162087 (Hybrid)

	4
	CRU-BCKV-22-35 (14-N22/35-13-4-5-2)
	19
	US 314 (Hybrid Check)

	5
	KPS 6251
	20
	IIRRH-130 (Hybrid)

	6
	MTU 1363
	21
	VNR-228 (Hybrid)

	7
	CR 4060-1318-5-2-2-2-1-5-3-4
	22
	JKRH-1004 (Hybrid)

	8
	CO-51(National Check)
	23
	UPLRH-180842 (Hybrid)

	9
	RNR 39029
	24
	PAN-2150 (Hybrid)

	10
	RTN 1403-7-1-1-2-4
	25
	WGL 962 (Local Check)

	11
	CRR 841-IR14L245
	26
	RP 6613- MSM-65-Bio-36-4-15

	12
	HKR 2018-39
	27
	RP 6613--MSM-66-Bio-88-4-15

	13
	 MTU 1153 (Zonal Check)
	28
	RP 6612-MSM-63-Bio-62-4-15

	14
	KNM 11505
	29
	Varalu (RP)

	15
	UPLRH-181325 (Hybrid)
	 
	 


Source: ICAR-IIRR, Rajendranagar, Hyderabad supplied seed material as a part of AICRIP 
            trial  evaluation during kharif, 2022

RESULTS AND DISCUSSION

Analysis of variance (Table 2) revealed significant differences among the genotypes for all the characters studied indicating the presence of considerable amount of variability among the genotypes for yield and its component traits. Significant genetic variation in various component characters might be effective. Mean data (Table 3) on various characters revealed that JKRH-1004 (Hybrid), RP 6613-MSM-66-Bio-88-4-15, RP 6612-MSM-63-Bio-62-4-15 and UPLRH-162087 (Hybrid) recorded least maturity durations, whereas, KNM 11544 and NLR 3684 recorded highest flowering durations among all the genotypes. Varalu (RP), IIRRH-130 (Hybrid), CRR 841-IR14L245 (29.2 cm) and Pusa RH-60 (Hybrid) (28.7 cm) were characterized by bearing long panicles. Long Slender grain genotype UPLRH-162087 (Hybrid) exhibited highest 1000 grain weight (31.8 g) and least was recorded for medium slender grain genotype WGL 962 (Local Check) (13.3 g) and KPS 6251 (16.60 g). WGL 962 and KPS 6251 which have medium slender grain types respectively recorded highest number of grains panicle-1, whereas, KNM 11505 recorded least. Maximum grain yield was observed for UPLRH 181325 (9479 kg ha-1) genotype followed by IRRH-130 (7634 kg ha-1), HRI 214 (7425 kg ha-1), VNR 288 (7299 kg ha-1) and UPLRH 162087 (7277 kg ha-1), whereas, low yield (3334 kg ha-1) was observed for RP 6613- MSM-65-Bio-36-4-15. 

Table 2. Analysis of variance for 7 characters among 29 genotypes of rice
	Character
	Mean Sum of Squares

	
	Replications (df=2)
	Treatments (df=28)
	Error  
(df=56)

	Days to 50% flowering
	2.77
	100.82**
	1.83

	No. of Productive tillers m-2
	861.96
	502.12*
	296.81

	Plant height (cm)
	2.98
	228.36**
	0.93

	Panicle length (cm)
	0.095
	8.899**
	0.329

	No. of  Grains panicle-1
	925.75
	5962.81**
	326.699

	1000 grain weight (g)
	1.03
	45.130**
	1.07

	Grain yield (Kg ha-1)
	438895.7
	5640981.65**
	281166.6


*Significant at (p=0.05) level; **at (p=0.01) level

Table 3: Mean values of 7 characters for 29 rice genotypes

	S.no.
	Genotype
	Days to 50% flowering
	No. of Productive tillers m-2
	Plant height (cm)
	Panicle length (cm)
	No. of grains panicle-1
	1000
grain weight (g)
	Grain yield (Kg ha-1)

	1
	KNM 11544
	101
	325
	132.1
	28.5
	186
	27.2
	5602

	2
	NLR 3684
	101
	356
	117.9
	24.9
	216
	26.6
	6333

	3
	RCPR 82-IR 14L362
	99
	327
	120.4
	26.4
	196
	24.6
	5469

	4
	CRU-BCKV-22-35 (14-N22/35-13-4-5-2)
	96
	327
	107.9
	23.4
	254
	22.6
	6833

	5
	KPS 6251
	97
	333
	116.6
	27.0
	334
	16.6
	5657

	6
	MTU 1363
	95
	333
	117.9
	26.1
	174
	28.2
	5602

	7
	CR 4060-1318-5-2-2-2-1-5-3-4
	99
	360
	130.3
	27.3
	194
	30.2
	6525

	8
	CO-51(National Check)
	86
	327
	107.7
	24.5
	174
	18.6
	4630

	9
	RNR 39029
	92
	340
	96.4
	25.8
	210
	22.7
	4180

	10
	RTN 1403-7-1-1-2-4
	91
	331
	105.5
	26.4
	235
	21.9
	4534

	11
	CRR 841-IR14L245
	98
	322
	106.6
	29.2
	160
	26.0
	4991

	12
	HKR 2018-39
	92
	354
	117.5
	27.0
	170
	26.6
	5037

	13
	 MTU 1153 (Zonal Check)
	97
	321
	110.1
	26.4
	229
	24.0
	6031

	14
	KNM 11505
	99
	348
	122.1
	26.4
	157
	25.3
	5600

	15
	UPLRH-181325 (Hybrid)
	97
	318
	108.7
	25.2
	212
	24.9
	9479

	16
	HRI-214 (Hybrid)
	94
	327
	114.7
	26.1
	289
	24.8
	7465

	17
	Pusa RH-60 (Hybrid)
	100
	332
	117.5
	28.7
	257
	26.7
	4765

	18
	UPLRH-162087 (Hybrid)
	85
	342
	107.7
	27.3
	170
	31.8
	7277

	19
	US 314 (Hybrid Check)
	88
	309
	117.5
	27.5
	282
	22.1
	6191

	20
	IIRRH-130 (Hybrid)
	100
	328
	127.4
	29.2
	201
	23.0
	7634

	21
	VNR-228 (Hybrid)
	86
	327
	112.6
	24.5
	196
	27.4
	7299

	22
	JKRH-1004 (Hybrid)
	84
	325
	96.5
	23.9
	231
	25.8
	4599

	23
	UPLRH-180842 (Hybrid)
	96
	333
	115.9
	25.6
	219
	26.2
	7001

	24
	PAN-2150 (Hybrid)
	95
	339
	121.9
	26.9
	233
	26.7
	7110

	25
	WGL 962 (Local Check)
	96
	356
	105.5
	22.5
	309
	13.3
	6176

	26
	RP 6613- MSM-65-Bio-36-4-15
	86
	322
	107.4
	27.1
	197
	20.8
	3334

	27
	RP 6613--MSM-66-Bio-88-4-15
	84
	330
	104.6
	24.7
	182
	23.3
	3993

	28
	RP 6612-MSM-63-Bio-62-4-15
	84
	322
	111.0
	25.3
	193
	23.5
	3890

	29
	Varalu (RP)
	90
	312
	113.2
	29.2
	235
	20.2
	5036

	
	Mean
	93
	334
	113.41
	26.31
	217
	24.18
	5802

	
	CV
	1.45
	5.19
	0.85
	2.18
	8.32
	4.2
	9.13

	
	SEm±
	0.78
	9.94
	0.55
	0.33
	10.43
	0.60
	306.14

	
	CD (p=0.05%)
	2.21
	28.17
	1.57
	0.93
	29.56
	1.69
	867.29



Cluster distances and composition:
D2 statistics grouped the 29 rice genotypes into six different clusters based on genetic distances (Figure 1). The composition of the various clusters obtained from the D2 analysis is presented in Table 4. Cluster I was the largest comprised of 8 genotypes followed by cluster VI with 7 genotypes and cluster IV with 6 genotypes (Figure 1). Similar studies were taken up by Chakravorty and Ghosh (2013) who assessed genetic divergence among 51 rice genotypes and grouped them into 11 clusters using D2 analysis and Akhter et al., (2022) who assessed genetic divergence among rice genotypes and grouped them into different clusters using D2 analysis. Negi et al. (2024) conducted diversity analysis in rice germplasm and divided the genotypes into 8 clusters of which cluster I was the largest consisting of 25 genotypes followed by cluster II of 4 genotypes, respectively. According to Siddi (2020) total 32 genotypes were grouped into 12 clusters of which cluster I was the largest consisting of 12 genotypes followed by cluster II and III having 9 and 2 genotypes, respectively. Sing et al. (2021) grouped 112 rice genotypes into 7 clusters, wherein cluster I had the highest number of genotypes (73) followed by cluster III with 22 genotypes. Similar results were also reported by Prasad et al. (2021). However, cluster II and V consist of 3 genotypes each and cluster III was consisting of 2 genotypes. 
Table 4: Distribution of 29 rice genotypes into different clusters based on 7 traits
	Cluster
	  No. of
        genotypes	
	                        Genotypes grouped

	Cluster I
	8
	CRU-BCKV-22-35 (14-N22/35-13-4-5-2), CO-51(National Check), RTN 1403-7-1-1-2-4, CRR 841-IR14L245, UPLRH-181325 (Hybrid), RP 6613-MSM-65-Bio-36-4-15, RP 6613-MSM-66-Bio-88-4-15, RP 6612-MSM-63-Bio-62-4-15

	Cluster II
	3
	RNR 39029, JKRH-1004 (Hybrid), WGL 962 (Local Check)

	Cluster III
	2
	UPLRH-162087 (Hybrid), VNR-228 (Hybrid)

	Cluster IV
	6
	KPS 6251, MTU 1153 (Zonal Check), HRI-214 (Hybrid), US 314 (Hybrid Check), UPLRH-180842 (Hybrid), Varalu (RP)

	Cluster V
	3
	KNM 11544, CR 4060-1318-5-2-2-2-1-5-3-4, IIRRH-130 (Hybrid)

	Cluster VI
	7
	NLR 3684, RCPR 82-IR 14L362, MTU 1363,  HKR 2018-39,  KNM 11505, Pusa RH-60 (Hybrid), PAN-2150 (Hybrid)



Table 5: Average intra and inter-cluster distance
	Cluster
	I
	II
	III
	IV
	V
	VI

	I
	28.01
	96.24
	78.82
	211.59
	50.17
	174.55

	II
	
	19.94
	263.58
	524.33
	152.27
	425.56

	III
	
	
	44.64
	81.05
	92.40
	104.57

	IV
	
	
	
	20.59
	201.65
	94.29

	V
	
	
	
	
	0.00
	95.25

	VI
	
	
	
	
	
	0.00



The average intra and inter-cluster distances is presented in Table 5 and diagrammatically represented in Figure 2. Cluster analysis to study intra and inter-cluster distances between groups is an effective tool used for classifying genotypes in plant breeding (Latif et al. 2011). The intra cluster distance ranged from 0−44.64. The highest intra-cluster D2-value was recorded in cluster III (44.64), followed by cluster I (28.01),  cluster IV (20.59) and cluster II (19.94). Intra-cluster distance was observed zero for clusters V and VI. The highest intra-cluster distance in cluster III indicated the presence of relatively wide variation amongst the entries within it. Presence of high intra-cluster distances revealed that genotypes within the same cluster were quite diverse; hence the selection of parents within the cluster would be effective. Such type of clustering was used by many workers with respect to morphological as well as molecular variation in various crops including rice (Negi et al., 2024, Thakur and Sarma 2023,  Sarma et al. 2015, Parasar et al. 2017, Sarma et al. 2019). However, inter cluster distance ranged from 50.17−524.33. Highest inter cluster distance (524.33) was observed between cluster II & IV followed by cluster II & VI (425.56), cluster II & III (263.58), cluster I & IV (211.59),  and cluster IV & V (201.65) (Figure 2) which indicating that, hybridization between the most diverse genotypes would yield desirable segregants with the accumulation of favorable genes in the segregating generations, while, least inter cluster distance was observed between cluster I and V (50.17) indicating that the genotypes belonging to these clusters were comparatively less diverse. As the range of variability generated in a segregating generation depends on the genetic distance of the parents, the observed diversity pattern would be of values to the rice breeders as also indicated by other researchers earlier (Rabbani et al. 2008). Similar explanation was given by Negi et al., 2024, Amegan et al. (2020), Kishore et al., (2018), Vennila et al., (2011), Chakravorty and Ghosh (2013) and Devi et al., (2015). It was interesting to note that in most of the cases, cluster II produced the highest inter cluster value with all other clusters. This suggests that genotypes viz., RNR 39029, JKRH-1004 (Hybrid) and WGL 962 of cluster II has the potential to be used for hybridization programme to produce breeding material with high yield and other maximum probability of desirable traits as well. These results are in consonance with Thakur and Sarma (2023), Siddi (2020) and Singh et al. (2020b). However, lowest inter cluster distance was noticed between cluster I & IV (50.17) followed by cluster I & III (78.82), cluster III & IV (81.05) and cluster III & V (92.40) indicating that the genotypes of the cluster I, III, IV and V had genetic resemblance. Thus, crossing between the genotypes of the above that cluster pairs having very low inter-cluster distances may not be rewarding owing to little genetic diversity among their genotypes. The intra-cluster group means for seven characters (Table 5) revealed marked differences between the clusters in respects of cluster means for different characters.
Principal Component Analysis:
Principal  component  analysis (PCA) was used to find out the relative contribution of  the  traits  towards  the  total  variability  and  to  provide  a  guide for selection of traits. The main focus of PCA was to extract the total variation due to the studied variables into a limited number of factors. The component traits, chiefly responsible for the extracted PCs, were then delineated. The estimated Eigen vector values, percentage of variance and cumulative percentage are presented in Table 6. Principal Component Analysis is (PCA) showed two most informative principal components with eigen values of 1035.96 and 159.19, respectively, which together accounted 83.11% of the total variance for all the characters. According to first principal component, traits such as plant height (0.86), 1000 grain weight (0.33), days to 50% flowering (0.26) and panicle length (0.19) had relatively higher contributions (72.04%) to the total variation, while principal component 2 accounted for 11.07% of the total variation with days to 50% flowering (0.49), number of filled grains panicle-1 (0.38) and plant height (0.15) giving the highest contribution. The analysis of eigenvectors recorded the information of morphological traits for % of variation to the third principle component, which was 7.27 with  grain yield kg ha-1 (0.64), days 50% flowering (0.58), and 1000-grain weight (0.27) had higher contribution. Similarly, Siddi (2020) reported the first two principal components accounting for 90.15% of total variation for all the characters studied. Chandra et al., (2022) also reported that the first two principal components accounting for 81.18% of total variation for all the characters studied. The PCA analysis showed that the first eight principal components accounted for about 85.4% of the total variation and exhibited very high correlation among them reported by Naik et al. (2021). The first three PCs accounted for the major portion of variability i.e. 80.75%. of total variation for all the characters studied by Thakur and Sarma (2023).
Table 6: Eigenvectors and eigen values of the first three  principal components of 7 traits in rice

	Variable
		Eigenvectors	

	
	                 PC1	
	PC2	
	PC3 

	Eigene value
	1035.96
	159.191
	104.564

	Variation (%)
	72.047
	11.071
	7.272

	Cumulative Var. Exp.
	72.047
	83.118
	90.390

	Days to 50% Flowering
	0.2677
	0.4986
	0.5887

	Number of productive tillers m2
	-0.1821
	-0.0318
	0.0800

	Plant height (cm)
	0.8614
	0.1549
	-0.1591

	Panicle length (cm)
	0.1973
	-0.1048
	-0.3637

	Number of filled grains panicle-1
	-0.0444
	0.3880
	0.04655

	1000 grain weight (g)
	0.3326
	-0.7275
	0.2777

	Grain yield kg ha-1
	-0.0383
	-0.1881
	0.6403

	PC: Principal component



Cluster means for different characters:
The cluster means of rice genotypes falling under different clusters are presented in Table 7. Analysis of cluster means indicates existence of considerable differences in the mean values of different traits. The highest values of grain yield kg ha-1 (6587.11), 1000 grain weight (26.81g), panicle length (28.31 cm) and plant height (129.33 cm) and days to 50% flowering (100.11) were observed in cluster II. Cluster V showed highest value for grain number per panicle (334.0). Cluster VI showed highest value for number of productive tillers m-2 (356.33) while, cluster IV showed minimum values for grain yield kg ha-1(4389.50),  plant height (96.43 cm) and days to 50% flowering(87.67) .Thus, various traits contribute to the total divergence in cluster, II, V and VI and the genotypes comprising these clusters seem to be quiet promising for many of the traits under study. Similar studies in rice were also done by Thakur and Sarma 2023, Sharma et al., (2011), Chakravorty and Ghosh (2013), Kumar (2015) and Amudha and Ariharasutharsan (2021).
	Table 7: Cluster mean values for different characters in 29 rice genotypes

	Cluster
	Days to 50% flowering
	No. of productive tillers m2
	Plant height (cm)
	Panicle length (cm)
	No. of grains panicle-1
	1000
grain weight (g)
	Grain yield (kg ha-1)

	I
	95.42
	332.64
	117.19
	26.77
	221.39
	25.17
	5969.97

	II
	100.11
	337.44
	129.33
	28.31
	193.67
	26.81
	6587.11

	III
	89.27
	326.87
	107.95
	25.76
	197.33
	24.07
	5626.03

	IV
	87.67
	332.33
	96.43
	24.88
	220.50
	24.25
	4389.50

	V
	96.67
	333.33
	116.60
	27.00
	334.00
	16.60
	5657.33

	VI
	96.33
	356.33
	105.33
	22.47
	309.00
	13.30
	6176.33




Trait contribution towards the divergence:
A comparison of contribution of different traits towards genetic diversity was estimated based on ranking method. Contribution of different traits to total divergence is presented in Table 8. The maximum contribution towards the genetic divergence was exhibited by plant height (31.92%) followed by days to 50% flowering (24.78%), and 1000 grain weight (20.16%) contributed considerably, accounting for 76.86% of total divergence indicating the importance of these traits for effective selections whereas, remaining traits viz.,  grain yield kg ha-1 (10.50%), panicle length (6.72%) and number of filled grains panicle-1 (6.30%) contributed least towards divergence which are of less importance in selection of diverse parents. Similar results were reported by Naik et al. (2021) and Singh et al. (2020) for days to 50% flowering, Chandra et al. (2022), Banumathy et al. (2010) for plant height, Siddi (2020), Chandra et al. (2022), Srinivas et al. (2016) and Mohan et al. (2015) for days to 50% flowering and 1000 grain weight. In contrary to this, the contribution of number of grains panicle-1 was high towards genetic divergence reported by Prasad et al. (2021). Since, Plant height (31.92%), Days to 50% flowering (24.78%), 1000 grain weight (20.16%) and grain yield kg ha-1 (10.50%), exhibited more contribution to the divergence, the present experimental material could be used for developing high yielding rice varieties with desirable grain types and maturity durations.


Table 8: Relative contribution of individual trait towards divergence among rice genotypes

	Trait
	Times Ranked first
	Contribution

	Days to 50% Flowering
	59
	24.78%

	Number of productive tillers m2
	0
	0.0%

	Plant height (cm)
	76
	31.92%

	Panicle length (cm)
	16
	6.72%

	Number of filled grains panicle--1
	15
	6.30%

	1000 grain weight (g)
	48
	20.16%

	Grain yield kg ha-1
	25
	10.50%



CONCLUSION
 
A significant range of variation is evident among twenty-nine rice genotypes evaluated in the present study. The twenty-nine rice genotypes were grouped into six clusters which was in consonance with the clustering pattern obtained by Mahalanobis D2 statistics. The parents for hybridization program should be selected on the basis of magnitude of genetic distance, contribution of different characters towards the total divergence and magnitude of cluster means for different characters performance having maximum heterosis. Genetic diversity studies revealed that maximum number of genotypes were placed in cluster I. The highest intra-cluster distance was observed for cluster III, whereas, highest inter cluster distance was recorded between cluster II and cluster IV followed by II and VI, II and III, I and IV, IV and V. Hence, crosses between the genotypes of these clusters are expected to manifest high heterosis along with, accumulation of favorable genes in subsequent segregating generations.
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Figure 1: Dendrogram representing the grouping of 29 rice genotypes by Tocher’s Method
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          Fig. 2. Cluster diagram depicting intra and inter-cluster distances between 29 rice genotypes
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