



Hathi Panjara and Dokra–Dokri Identified as Stable and Promising Rice (Oryza sativa L.) Genotypes for Hundred Seed Weight and Grain Length
Abstract

The present study was undertaken to evaluate the stability of fifteen genotypes of rice for yield and yield components by growing them under four different environments during Kharif 2025. The highly significant differences among rice genotypes for all the studied characters over environments and genotype × environment interaction were observed, suggested the presence of wide variability. Significant pooled deviations observed for all the traits, suggested that there is a considerable genotypic differences. Based on the stability parameters, the rice genotype Hathi panjara (CGR : 13439) (4.72 g) and Dokra-dokri (CGR: 12126, IC: 301119) (13.8 mm) were found as the most promising stable genotypes for hundred seed weight and grain length respectively, as indicated by their higher mean performance across diverse locations. Hence the above genotypes should be given due importance while formulating crop improvement program.  
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Introduction

Rice (Oryza sativa L.) is second most important cereal crops and staple food for more than half of the world’s population. It serves as the source of more than 20% of total calorie intake. In the country like India, where diverse agro-climatic and agro-ecological conditions prevail, the performance and yield potential of rice genotypes are highly influenced by environmental conditions. The significance of genotype × environment (G×E) interaction misleads the selection of superior and stable genotypes due to their varied performance across different environments.

Yield and the quality traits in rice are often influenced by environmental factors, making it essential to evaluate not only the mean performance of genotypes but also their stability across varying conditions. Identification of genotype that interacts least with fluctuating environment is advisable to achieve consistent yield.
 To overcome the challenges posed by genotype x environment interaction, stability analysis has become an integral part of plant breeding programs. Assessing the stability of genotypes across the seasons is an important parameter in deciding the superiority of a particular genotype in a particular environmental condition. Murphy et al. (2007) opined that the most effective way to improve productivity of crops in  target environment is to use locally adopted germplasms and selection in the target environment itself. For developing stable varieties, various stability analysis models are available, the Eberhart and Russell model (1966) is widely used due to its simplicity and effectiveness in assessing genotype stability. 
Therefore, the present study focuses on the estimation of genotype x environment interactions through stability parameters of fifteen rice genotypes across diverse environments and to identify stable and high-performing genotypes suitable for cultivation, thereby enhancing productivity and ensuring food security.       
Materials and methods

The present experimental material comprised of twelve rice genotypes (Table No. 1) viz., Improved Khuddi, Improved Shrikamal, Dokra-dokri, Hathi panjara, Kheraghul, Ramjeera Mutant 10, Gopalbhog Mutant4, Kadamphool Mutant 4, Jhilli Mutant 13-5, Jhilli Mutant 15-1, Chinnor Mutant 5, Loktimachi Mutant 9 along with three checks, Dubraj selection 1, Badshahbhog selection 1 and BPT 5204.The experiment was conducted during Kharif 2025 in randomized block design with three replication in four environments namely, Raipur (E1), Ambikapur (E2), Jagdalpur (E3) and Bilaspur (E4). The experiment was conducted with two rows of two meter length with the spacing of 15 cm between plants and 20 cm between rows. All the recommended package and practices were provided for good crop growth and development. Four quantitative characters related to yield traits viz., panicle length (cm), hundred seed weight (g), grain length (mm) and yield per plant (g) were recorded on five randomly selected single plants of each genotype per replication in each location, whereas, days to 50% flowering (days) was recorded on the plot basis. The mean values for all the traits across the location were subjected to stability analysis by model proposed by Eberhert and Russell (1966).

Table 1: Details of genotypes used for the study
	S.No.
	Code
	Genotypes

	1
	G1
	Improved Khuddi

	2
	G2
	Improved Shrikamal

	3
	G3
	Dokra-dokri (CGR: 12126, IC: 301119)

	4
	G4
	Hathi panjara (CGR : 13439)

	5
	G5
	Khera ghul (CGR : 14150)

	6
	G6
	Ramjeera Mutant 10

	7
	G7
	Gopalbhog Mutant 4

	8
	G8
	Kadamphool Mutant 4

	9
	G9
	Jhilli Mutant 13-5

	10
	G10
	Jhilli Mutant 15-1

	11
	G11
	Chinnor Mutant 5

	12
	G12
	Loktimachi Mutant 9

	13
	G13
	Dubraj Sel.1 ©

	14
	G14
	Badshahbhog Sel.1 © 

	15
	G15
	BPT 5204 ©


Results and Discussion
Stability analysis

(A) Pooled analysis of variance

The pooled analysis of variance (Table 2) indicated  significant variation among the genotypes for all the  characters when tested against pooled error and pooled  deviation. It indicates wide range of genetic variability were present for these characters. Highly significant mean squares due to genotype x environment (G x E) interaction revealed that the genotype interacted considerably with environmental conditions. This is in accordance with previous studies conducted in rice by Panwar et al. (2008) and Umadevi et al. (2011). The Environment + (Genotype × Environment) was significant for days to 50% flowering and hundred seed weight indicating the distinct nature of environments and genotype x environment interactions in phenotypic expressions. The mean sum of squares due to environment (Linear) was highly significant for days to 50% flowering , hundred seed weight and grain length which indicating distinct  nature of environments in expression of studied characters. The genotype x environment (linear) interaction component showed significance for hundred seed weight and grain length which indicates variation in the performance of genotypes is due to the regression of genotypes on environments. The findings of Kulkarni et al. (2015), Meena et al. (2016); Pandey et al. (2020), Bhor et al.( 2023), Kesh et al. (2023) were in accordance with the present results.
Therefore, stability parameters could be used reliably for predicting genotypes performances. The pooled analysis of variance has been presented in Table 2. Mean performance and stability parameters of all the ten traits studied were explained, data presented in Tables 3.
(B) Stability parameters 

Estimation of stability parameters i.e., mean (μ), regression coefficient (bi), and a mean square deviation from regression (S²di) for all the genotypes were estimated for five characters to assess the relative phenotypic stability of performance over environments, and the results were presented in Tables 3. Based on a low mean, regression coefficient less than unity, and non-significant deviation from regression, the genotype G3 (96.0 days) and G5 (95.75 days) (Table 4) were considered stable for early flowering and specifically adapted to unfavorable environments making them suitable for stress-prone conditions. For the trait, panicle length the genotypes G5 (28.16 cm) and G12 (29.10 cm) were found having high mean, regression coefficient less than unity, and non-significant deviation from regression considered stable and specifically adapted to unfavorable environments, maintaining superior performance with consistent expression across environments, whereas genotype G13 (25.70 cm) found to have high mean, regression coefficient more than unity, and non-significant deviation from regression considered stable, highly responsive, and specifically adapted to favorable environments, expressing superior performance under improved conditions. The genotype G4 (4.72 g) was be identified as stable for hundred seed weight  and was found suitable for wide adaptation based on high means, higher bi values and non-significant S2di values. Similarly, genotype G3 (13.8 mm) was be identified as stable due to their high grain length regression coefficient (bi) near to unity, and non-significant deviation from linear regression (S2di). The image of Hathi panjara (G4) and Dokra-dokri (G3) for hundred seed weight and grain length , respectively is depicted in figure 1.The genotype, G4 (32.86 g), was having more grain yield per plant with non-significant deviation from regression but had a regression coefficient less than one (bi < 1) that showed an above-average response and high stability under unfavorable environments.

The range in environmental index values (-0.01 to 4.29) (Table No.5) indicated that the selected environments were quite varied, contrasting and appropriate to carry out the present  experimentation.  Environment index revealed that Raipur location was found to be the most favourable for panicle length, hundred seed weight and grain length characters followed by Jagdalpur and Bilaspur.
Conclusion

Based on the stability parameters none of the genotype could be identified as stable for days to 50% flowering, long panicle length and higher grain yield across all the environments, whereas, genotype Hathi panjara and Dokra-dokri showed stability for hundred seed weight  and grain length respectively over all  four environments. Hence the above genotypes should be given due importance while formulating crop improvement program. However, this needs to be verified by testing the genotypes over the season and over the locations for one to two more years.
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Table 2.:  Pooled analysis of variance for stability based on the Eberhart and Russell model

	Sources
	Degree of freedom
	Days to 50% flowering
	Panicle length
	Hundred seed weight
	Grain length
	Yield per plant

	Genotypes
	14
	215.39**
	17.10**
	3.77**
	12.65**
	121.65**

	G x E
	42
	101.66**
	9.70**
	0.28**
	0.30**
	8.19*

	Environment + (G x E)
	45
	41.81**
	3.12
	0.11**
	0.10
	2.61

	E (L)
	1
	458.24**
	4.94
	1.29**
	0.43*
	3.18

	G x E (L)
	14
	14.26
	3.46
	0.23**
	0.17**
	2.23

	Pooled deviation
	30
	40.78**
	2.90**
	0.02**
	0.06**
	2.77*

	Pooled error
	112
	4.23
	1.50
	0.01
	0.03
	4.76


**,* Significant at 1% and 5% level of significance, respectively
Table 3. : Stability parameters for yield and yield traits

	Genotype
	Days to 50% flowering
	Panicle length
	Hundred seed weight
	Grain length
	Yield per plant

	
	Mean
	bi
	S2di
	Mean
	bi
	S2di
	Mean
	bi
	S2di
	Mean
	bi
	S2di
	Mean
	bi
	S2di

	G1
	108.7
	0.82
	9.92**
	24.15
	1.23
	4.02*
	1.78
	0.80
	0.01
	8.05
	-1.96
	0.01
	10.57
	1.16
	-1.53

	G2
	104.5
	0.60
	2.64
	23.07
	1.63
	-1.33
	2.16
	0.16
	0.01
	8.05
	-1.86
	-0.02
	10.9
	0.90
	-0.14

	G3
	96.0
	0.46
	1.28
	28.70
	-0.36
	6.80**
	4.20
	0.20
	0.03*
	13.8
	1.06
	-0.02
	21.44
	-0.72
	0.24

	G4
	100.0
	-0.15
	5.24*
	28.36
	0.03
	7.52**
	4.72
	1.02
	-0.01
	10.68
	-2.31
	0.091*
	32.86
	-2.16
	2.90

	G5
	95.7
	0.51
	2.50
	28.16
	-0.03
	1.93
	1.19
	-0.24
	0.01
	6.37
	1.27
	-0.02
	12.89
	0.61
	-1.22

	G6
	114.3
	2.91
	23.40**
	24.82
	-1.53
	0.99
	1.47
	1.19
	-0.01
	6.51
	-0.99
	-0.01
	13.37
	8.33
	-1.20

	G7
	109.2
	1.31
	22.46**
	23.91
	1.37
	0.66
	1.76
	3.21
	-0.01
	8.18
	4.80
	0.08*
	14.44
	-1.49
	1.74

	G8
	120.0
	1.29
	137.73**
	24.03
	3.87
	0.78
	2.51
	-3.29
	0.07**
	7.35
	5.55
	0.02
	12.58/
	4.36
	1.05

	G9
	102.4
	0.90
	87.18**
	23.87
	6.12
	0.01
	2.17
	1.32
	0.01
	8.31
	0.55
	0.05
	15.51
	1.75
	-1.30

	G10
	100.5
	0.99
	70.56**
	24.78
	6.33
	-0.54
	2.15
	1.42
	-0.01
	8.08
	3.83
	0.02
	18.99
	-1.43
	-0.62

	G11
	113.6
	0.85
	4.45*
	23.56
	-2.34
	-0.48
	1.70
	2.37
	0.02*
	8.19
	1.12
	0.02
	16.08
	5.65
	3.77*

	G12
	114.0
	1.36
	53.43**
	29.10
	-4.12
	2.44
	1.72
	2.99
	0.02*
	7.60
	-0.93
	0.14**
	15.09
	0.52
	0.94

	G13
	110.1
	1.27
	67.94**
	25.70
	5.08
	0.57
	1.93
	0.08
	0.01
	8.36
	0.33
	-0.02
	15.09
	2.33
	-1.28

	G14
	114.4
	1.33
	3.55*
	24.40
	-3.40
	-1.25
	1.74
	2.93
	0.01
	8.24
	1.36
	0.03
	13.71
	-4.61
	15.33**

	G15
	107.9
	0.47
	98.27**
	24.84
	1.09
	-1.15
	2.01
	1.68
	0.01
	8.12
	3.15 
	0.05
	19.16
	-0.21
	-0.79


**,* Significant at 1% and 5% level of significance, respectively

Table 4.: Genotypes showing stability for different traits

	Trait
	Entry Name
	Entry Code
	Mean
	bi
	S2di
	Inference

	Days to 50% flowering
	Doka-dokri   
	G3
	96.0
	0.46
	1.28
	Low value but stable

	
	Khera ghul
	G5
	95.75
	0.51
	2.50
	Low value but stable

	Panicle length
	Khera ghul
	G5
	28.16
	-0.03
	1.93
	High value, responsive to unfavorable environment stable

	
	Loktimachi muant 9
	G12
	29.10
	-4.12
	2.44
	High value, responsive to unfavorable environment stable

	
	Dubraj Selection 1
	G13
	25.70
	5.08
	0.57
	High value, responsive to favorable environment stable

	Hundred seed weight
	Hathi panjara
	G4
	4.72
	1.02
	-0.01
	High value, stable and widely adapted

	Grain length
	Dokra-dokri
	G3
	13.8
	1.06
	-0.02
	High value, stable and widely adapted

	Yield per plant
	Hathi panjara
	G4
	32.86
	-2.16
	2.90
	High value, stable


Table No. :5 Environmental index values for different traits in rice genotypes

	Traits
	E1
	E2
	E3
	E4
	Overall mean

	Days to 50% flowering
	-3.2
	-1.1
	0.11
	4.29
	107.46

	Panicle length
	0.38
	0.03
	-0.42
	0.01
	25.43

	Hundred seed weight
	0.24
	-0.12
	-0.03
	-0.08
	2.21

	Grain length
	0.11
	0.02
	-0.01
	0.12
	8.39

	Yield per plant
	-0.23
	-0.10
	0.377
	-0.03
	16.18
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Fig. 1 (A) Hundred seed weight of Hathi panjara (4.74g) and (B) Grain length of Dokra-dokri (14mm) 

