



Analysis of Genetic Variability, Heritability and Genetic advance in advanced breeding lines of Rice (Oryza sativa L.) for yield and quality traits
ABSTRACT

The success of any crop improvement program fundamentally depends on the availability of genetic variability within the available germplasm and the heritability of desired traits. Heritability plays a significant role for breeders, as it indicates how reliably a specific genotype can be identified based on its observable traits (phenotypic expression). This heritability estimates are essential for understanding the inheritance of quantitative traits and devising breeding programmes with specific objectives aimed at achieving genetic progress. The present study was undertaken to assess genetic variability and divergence among 36 advanced breeding lines of rice (Oryza sativa L.) under field conditions at the experimental farm of Rice and Wheat Research Centre, Malan, during Kharif, 2023. The experiment was laid out in a randomised block design with three replications, six agro-morphological and eleven grain quality traits were evaluated. The results revealed that significant genotypic differences were observed for all traits, indicating an ample amount of genetic variability in the material under study. Notably, moderate to high phenotypic and genotypic coefficients of variation were observed for key traits such as effective tillers per plant (21.95 and 20.69, respectively), grain yield per plant (28.46 and 26.06), grain breadth (11.05 and 10.59), grain L:B ratio (11.15 and 10.50), kernel breadth before cooking (13.19 and 12.46) and kernel L:B ratio (12.51 and 11.31). High heritability (>80%) coupled with high genetic advance (>20%) was recorded for several traits, including effective tillers per plant (88.87 and 40.18, respectively), grain yield per plant (83.80 and 49.14), grain breadth (91.82 and 20.90), grain L:B ratio (88.65 and 20.36), kernel breadth before cooking (89.31 and 24.26) and kernel L:B ratio (81.78 and 21.07) indicating the predominance of additive gene action and scope for effective selection. These findings suggest that seed yield and its contributing traits could serve as reliable selection indices in breeding programs, providing valuable insights for the development of improved cultivars with higher productivity and desirable agronomic characteristics. 
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1. INTRODUCTION
Despite technological advancements, productivity remains constrained by the lack of genetically diverse, high-yielding, and climate-resilient varieties. The assessment of genetic variability and heritability is a foundational step toward developing such cultivars. Heritability offers insight into the proportion of trait variation due to genetic causes, while genetic advance reflects the expected improvement under selection (Kumar et al., 2025). The cultivation of rice holds significant global importance, both agriculturally and socio-economically. As a staple food for over half of the world's population, particularly in Asia, rice plays a crucial role in ensuring food security. It also provides essential nutrients for a large portion of the world's population. Globally, it is grown on an area of 168 million hectares with an annual production of 533.8 million metric tons and a productivity of 4.63 metric tons per hectare (Anonymous 2024-2025a). India is the world's second-largest producer after China and the largest exporter of rice. In India, rice is grown in an area of 51.42 million hectares, with an annual production of 225.00 million metric tons and a productivity of 4.37 metric tons per hectare (Anonymous 2024-2025a). Rice is an important kharif cereal in Himachal Pradesh, second only to maize. It covers a total area of 67.3 thousand hectares with an annual production of 130 thousand metric tonnes and a productivity of 19.3 quintals per hectare. Rice is cultivated in ten out of the twelve districts of the state, excluding Kinnaur and Lahaul & Spiti. The districts of Kangra and Mandi contribute 71.2 per cent of the total area and 69.7 per cent of the production (Anonymous 2023b). 
Genetic diversity plays a crucial role in plant breeding. Progeny from diverse parents exhibit greater heterosis and provide a broad spectrum of variability in segregating generations. Studies on genetic diversity help assess species diversity, genetic composition, and variability among genotypes. This information is essential for identifying and conserving promising parental lines. Understanding genetic diversity is vital for achieving systematic agricultural growth, enhancing productivity, and improving the quality of rice (Sharmila et al., 2025).Rice thrives in diverse environments, including deep water, lowland fields and highland areas and is adaptable to a wide range of climatic conditions, from tropical to temperate. In addition to being low in fat and cholesterol, rice is a valuable source of carbohydrates and contains essential vitamins and minerals such as thiamine, niacin, iron and zinc. Given the escalating demand for food due to population growth and changing dietary habits, it is imperative to ensure an adequate supply of rice. In this context, enhancing the genetic diversity of rice cultivars to improve yield and related traits is crucial for sustainable agriculture and food security. The advanced breeding lines of rice represent a significant breakthrough in the development of new and improved rice varieties with enhanced traits. These lines have been meticulously selected and bred through multiple rounds of selection and breeding to incorporate and enhance desired characteristics such as high yield, superior grain quality, robust resistance to prevalent diseases and pests and increased tolerance to various environmental stresses. 

“The success of any crop improvement program fundamentally depends on the availability of genetic variability within the available germplasm and the heritability of desired traits” (Falconer and Mackay, 1996). The degree of variability in a crop species provides the basis for determining the total variation present in a population that results from genotypic and environmental effects. Heritability determines the extent to which the observed phenotypic variation is due to genetic factors rather than environmental influences. Understanding these parameters is crucial for designing effective breeding strategies and predicting the response to selection (Allard, 1960). The variability parameters play a pivotal role in understanding the distribution and sources of variation in a dataset. The phenotypic coefficient of variation (PCV) and genotypic coefficient of variation (GCV) are stratified into three tiers of variability based on their magnitude. This framework equips researchers and breeders with a structured approach for evaluating the potential for improvement and establishing priorities based on the level of variability evident in the traits or populations under study. 

Heritability is a crucial measure that allows us to understand the extent to which differences in a particular trait can be attributed to genetic factors and passed on to future generations. It is determined by comparing the genetic variation to the total variation within a specific population. In 1953, Burton and De Vane proposed that “combining the genetic coefficient of variability with heritability estimates can provide a more dependable indication of the potential genetic improvements through selective breeding”. Heritability plays a significant role for breeders, as it indicates how reliably a specific genotype can be identified based on its observable traits (phenotypic expression), as mentioned by Lush in 1949. These heritability estimates are essential for understanding the inheritance of quantitative traits and devising breeding programmes with specific objectives aimed at achieving genetic progress.

When evaluating the response to selection, it is important to note that heritability estimates on their own do not offer a complete understanding. To gain deeper insights, it's recommended to supplement these estimates with measurements of genetic advance, as proposed by Johnson et al. in 1955. Genetic advance introduces an additional layer of insight, making it a valuable tool for breeders involved in selection programmes. To reliably predict the additive and non-additive effects, a comprehensive approach that considers heritability in conjunction with genetic advance, as highlighted by Burton and De Vane in 1953 and Johnson et al. in 1955, is essential.

The assessment of genetic variability, heritability and genetic advance in advanced breeding lines of rice becomes particularly significant given the need to enhance productivity while maintaining the unique characteristics that make these varieties valuable. Such studies provide essential information for identifying promising genotypes, understanding the genetic architecture of important traits and formulating appropriate breeding strategies for the development of improved red rice varieties suited to the specific agro-climatic conditions of the state.
2. MATERIALS AND METHODS  
The present investigation was carried out during Kharif, 2023 at the experimental farm of Rice and Wheat Research Centre, Malan. Geographically, the farm is located at 3201’N Latitude and 76020’E longitude, 5km from the famous Chamunda Temple in the lap of majestic Dhauladhar range of North Western Himalayas, representing the mid hill zone (Zone-II) of Himachal Pradesh and is characterised by humid sub-temperate climate with high rainfall (2500 mm/annum). This place is 950 m above mean sea level. 
The experimental material for the present study consisted of 36 advanced breeding lines of rice, including two checks, namely HPR 2880 and Kasturi (Table 1). These lines were assessed for six quantitative traits, eleven grain quality traits in Randomized Complete Block Design (RBD) with three replications. All the genotypes were raised with good plant health by following the recommended package of practices. The recommended package of practices was followed for raising the crop. Each entry was raised in plot size of 4m x 0.4m with row to row and plant to plant spacing of 20 cm and 15 cm, respectively (having 2 rows per genotype).
2.1 Observations Recorded

Evaluation of genetic variability and divergence of different traits of red rice was carried out. Observations were recorded on the basis of five randomly selected plants for each genotype in each replication for four quantitative traits viz., plant hight (cm), effective tillers per plant, 1000-seed weight (g), and grain yield per plant (g) and the data were tabulated. The data from the selected five plants was used to calculate the average. For phenological traits viz., days to 50% flowering and days to 75% maturity data were recorded on a plot basis. For eleven quality traits viz., grain length (mm), grain breadth (mm), grain L:B ratio, kernel length before cooking (mm), kernel L:B ratio, kernel length after cooking (mm), elongation ratio, hulling percentage, milling percentage and amylose content (%) observation on five grains of each genotype from the bulk produce of each replication was recorded.
	Table 1 List of advanced breeding lines and checks used in the study during Kharif   2023 at RWRC, Malan

	S. No.
	Genotypes
	Parentage/Source

	1
	HPR 3283
	PR-122 × Kasturi

	2
	HPR 3284
	Kasturi × VL-221

	3
	HPR 3285
	HPR 1121 ×HPR 2602

	4
	HPR 3286
	HPR 2746 × HPR 2216

	5
	HPR 3287
	RB-7 × HPR 1156

	6
	HPR 3288
	HPR 2226 ×HPR 2612

	7
	HPR 3289
	HPR 2748 × Kasturi

	8
	HPR 3290
	Oryza glaberrima × Kasturi

	9
	HPR 3291
	HPR 2725 ×Kasturi

	10
	HPR 3292
	BB-1 × RB-7

	11
	HPR 3293
	RB-7 ×HPR 2612

	12
	HPR 3294
	BB-3 × Kasturi

	13
	HPR 3295
	HPR 2880 ×HPR 1121

	14
	HPR 3296
	HPR 2612 × HPR 1156

	15
	HPR 3297
	HPR 2720 ×HPR 1509

	16
	HPR 3298
	HPR 2745 × PB- 1509

	17
	HPR 3299
	HPR 2880 ×HPR 1121

	18
	HPR 3300
	HPR 2761 × Kasturi

	19
	HPR 3301
	HPR 2615 × PB- 1509

	20
	HPR 3302
	HPR 2763 × HPR 1509

	21
	HPR 3303
	HPR 2612 ×VL-221

	22
	HPR 3304
	HPR 2625 ×Kasturi

	23
	HPR 3305
	Kasturi ×HPR 1156

	24
	HPR 3306
	HPR 2668 × HPR 2216

	25
	HPR 3307
	HPR 2756 × PB-1509

	26
	HPR 3308
	HPR 2612 × Kasturi

	27
	HPR 3309
	BB-1 ×HPR 2376

	28
	HPR 3310
	HPR 2756 ×Kasturi

	29
	HPR 3311
	HPR 2755 × Kasturi

	30
	HPR 3312
	BB-1 ×VL-221

	31
	HPR 3313
	HPR 2720 × Kasturi

	32
	HPR 3314
	HPR 2373 × HPR 1121

	33
	HPR 3315
	VL-221 × HPR 2373

	34
	HPR 3316
	HPR 2757 ×Kasturi

	35          
	HPR 2880 (check)
	

	36
	Kasturi (check)
	


2.2 Statistical Analysis  
For the perusal of analysis of variance, mean values of varieties in each replication were used for statistical analysis. The ANOVA was conducted for a randomised block design to test the significance of differences between the genotypes for various characters by calculating the Critical Difference (C.D.) and Standard Error of means (S.E.(m) (±)) as described by Panse and Sukhatme (1989).

SE (m) = ±(MSe/r)1/2; SE (d) = ±(2MSe/r)1/2; CD = SE (d) ×‘t’

Further, Genotypic, Phenotypic and Error variance were calculated:
Genotypic variance (σ²g) = (MSt/MSe)/r 

Phenotypic variance (σ²p) = σ²g + σ²e 

Error variance (σ²e) = MSe 

Where, MSe = Mean sum square of error; MSt = Mean sum square of treatments; r = No. of replications and ‘t’ = tabulated value of ‘t’ at 5% level of significance at error degree of freedom.
For further calculations, heritability in broad sense (h2bs) was computed as a ratio of genotypic variance to phenotypic variance (Burton and De Vane (1953) and Johnson et al. (1955)). 

Heritability (broad sense) (h2bs) = (2g / (2p ×100
Where, σ²g = Genotypic variance and σ²p = Phenotypic variance 

The expected genetic advance (GA) resulting from the selection of 5% superior individuals was calculated as per Burton and De Vane (1953) and Johnson et al. (1955). 

GA = K × (p × h2bs
Where, K = 2.06 (selection differential at 5% selection intensity) as given by Lush (1949); h2bs = heritability (broad sense) [image: image1.wmf]÷
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; (p = phenotypic standard deviation; (2g = genotypic 
Genetic advance as percent of means for each character was calculated as suggested by Johnson et al., (1955). 

G.A.(%) = G.A. Mean x 100
3. RESULTS AND DISSCUSION 
Perusal of the data on analysis of variance (ANOVA) revealed the presence of significant differences among the genotypes at 5 per cent level of significance for all the traits studied, indicating the presence of sufficient genetic variability (Table 2). Hence, presenting scope for improvement of these traits through hybridisation and selection. Also, suggesting a broad genetic base that can be efficiently used in breeding operations. This diversity provides useful information for selecting superior genotypes and accelerates red rice genetic improvement for desirable features. 
Earlier, Puren (2017) found similar results with most of the traits such as days to 50% flowering, days to 75% maturity, plant height, 1000-grain weight, grain yield per plant, grain length, grain width, grain L:B ratio, kernel length before cooking, kernel length after cooking and elongation ratio. Similar results were also reported by Allam at al. (2015), Jaiswal et al. (2015) and Basu et al. (2022). They revealed “significant values for days to 50 per cent flowering, days to 75 per cent maturity, plant height, flag leaf length, total tillers per plant, effective tillers per plant, spikelets per panicle, spikelet fertility, grains per panicle, 1000 grain weight, biological yield per plant, harvest index and grain yield per plant”. The findings of present study are also consistent with the results of Raigar (2019), Gupta et al. (2022) and Mahalakshmi et al. (2024).
	Table 2: Analysis of variance for different agro-morphological and quality traits in advanced breeding lines of rice

	                                                                                         Mean sum of squares

	Source of variation
	Replication
	Treatments
	Error

	                                          df
	2
	35
	70

	Days to 50 % flowering 
	0.194
	97.44*
	1.73

	Days to 75 % maturity 
	13.361
	30.52*
	3.06

	Plant height 
	77.858
	342.76*
	26.62

	Effective tillers per plant 
	0.338
	6.48*
	0.26

	1000-grain weight 
	5.097
	8.15*
	1.95

	Grain yield per plant
	17.378
	69.32*
	4.20

	Grain length 
	0.001
	0.74*
	0.03

	Grain breadth 
	0.003
	0.26*
	0.01

	Grain L:B ratio
	0.002
	0.44*
	0.02

	Kernel breadth before cooking 
	0.001
	0.19*
	0.01

	Kernel length before cooking
	0.044
	0.80*
	0.07

	Kernel L:B ratio
	0.010
	0.55*
	0.04

	Kernel length after cooking 
	0.069
	2.47*
	0.07

	Elongation ratio
	0.006
	0.02*
	0.01

	Hulling 
	4.066
	16.77*
	1.97

	Milling
	0.378
	17.23*
	2.70

	Amylose content 
	0.076
	7.74*
	0.54


*Significant at 5% level

In the present study, the estimates of phenotypic coefficient of variation (PCV) and genotypic coefficient of variation (GCV) were classified as low (<10%), Moderate (10-20%) and high (>20%) (Table 3, Figure 1). Based on the classification, high PCV estimates were observed for the traits viz., grain yield per plant (28.46%) followed by effective tillers per plant (21.95%). On the other hand, moderate PCV was reported in grain breadth (11.05%), grain L:B ratio (11.15%), kernel breadth before cooking (13.19%) and kernel L:B ratio (12.51%). Conversely, low PCV was observed for days to 50% flowering (6.80%), days to 75% maturity (2.97%), plant height (8.17%), 1000-grain weight (9.49%), grain length (5.31%), kernel length before cooking (7.78%), kernel length after cooking (7.71%), elongation ratio (6.36%), hulling percentage (3.30%), milling percentage (4.01%) and amylose content (8.16%). The estimates of genotypic coefficient of variation (GCV) reflect the total amount of genotypic variability that was transmitted from parents to the progeny. High GCV estimates was observed for grain yield per plant (26.06%) followed by effective tillers per plant (20.69%). Moderate GCV values were found for grain breadth (10.59%), grain L:B ratio (10.50%), kernel breadth before cooking (12.46%) and kernel L: B ratio (11.31%). Conversely, days to 50% flowering (6.62%), days to 75% maturity (2.57%), plant height (7.30%), 1000-grain weight (6.81%), grain length (5.03%), kernel length before cooking (6.81%), kernel length after cooking (7.40%), elongation ratio (4.74%), hulling percentage (2.79%), milling percentage (3.22%) and amylose content (7.37%) exhibited relatively low genotypic coefficients of variation (GCV).


In addition, the present findings showed that phenotypic coefficient of variation (PCV) were found to be slightly higher than their respective genotypic coefficient of variation (GCV) for all the traits studied, which indicated that the apparent variation is not only due to genotypes but also due to the considerable influence of the environment on the performance of genotypes. Similar results of higher phenotypic coefficient of variation (PCV) in comparison to genotypic coefficient of variation (GCV) in rice were also reported by Kishore et al. (2018) and Puren (2017). For the quantitative characters, Behera et al. (2018) reported similar finding having “high PCV and GCV for grain yield and fertile grains per panicles” while, “result on number of tillers per hill, grain yield per plant, number of filled grains per panicle and biological yield” were found to be in accordance with Anuhya and Lavanya (2022).

The estimates of heritability in broad sense were classified as low (<50 per cent), moderate (50-80%) and high (>80%) (Table 3, Figure 1). The estimates of heritability were recorded high in days to 50% flowering (94.86%) followed by kernel length after cooking (92.11%), grain breadth (91.82%), grain length (89.67%), kernel breadth before cooking (89.31%), effective tillers per plant (88.87%), grain L:B ratio (88.65%), grain yield per plant (83.80%), kernel L:B ratio (81.78%) and amylose content (81.72%). However, moderate heritability was recorded for plant height (79.84%) followed by days to 75% maturity (74.97%), kernel length before cooking (76.75%), hulling percentage (71.52%), milling percentage (64.17%), elongation ratio (55.58%) and 1000-grain weight (51.49%). None of the traits has low heritability, which reveals that there is less influence of environment and a greater role of genetic component of variation on character expression. Thus, selection for these traits on the basis of phenotypic expression would be more effective and can be relied upon in future.  The present results were corroborated by the findings of Srinivas et al. 2016, Puren (2017) and Alagappan and Bhardwaj (2022). Anuhya and Lavanya (2022) supported the similar findings of “high heritability for number of unfilled grains, days to 75% maturity, days to 75% maturity, number of total tillers per hill, plant height, days to 50% flowering, grain yield per hill, biological yield, flag leaf width, number of filled grains per panicle, panicle length, number of spikelets per panicle, flag leaf length and harvest index”. Similarly, Manjunatha and kumara (2019) reported “the high heritability for days to 50% flowering and plant height, followed by grain yield and panicles per square meter”.
Expected genetic advance expressed as percentage of mean (Table 3, Figure1) was exhibited high (>20%) for most of the traits viz., grain yield per plant (49.14%), effective tillers per plant (40.18%), kernel breadth before cooking (24.26%), kernel L:B ratio (21.07%), grain breadth (20.90%) and grain L:B ratio (20.36%) indicating that these traits were under the control of additive gene action. On the other hand, moderate genetic advance (10-20%) was observed for kernel length after cooking (14.63%), amylose content (13.73%), plant height (13.44%), days to 50% flowering (13.29%), kernel length before cooking (12.29%), and 1000-grain weight (10.06%). While, low genetic advance (<10%) was recorded for grain length (9.82%), elongation ratio (7.29%), milling percentage (5.31%), hulling percentage (4.86%) and days to 75% maturity (4.58%), indicating that these traits were under the control of non-additive gene action. The results were supported by Ahmad et al. (2015), Srinivas et al. 2016 and Akhtar et al. (2022). According to Anuhya and Lavanya (2022) “number of tillers per hill showed the highest genetic advance as percentage of the mean, followed by grain yield per plant. While a moderate genetic advance as a percent of the mean was observed in harvest index”.
	Table 3 Estimation of parameters of variability for different agro-morphological and quality traits in advanced breeding lines of rice

	S.No.
	Traits
	Grand Mean ± 

SE (m)
	Range
	PCV %
	GCV %
	h2bs (%)
	GA as % mean

	1
	Days to 50 %flowering 
	85.61 ± 1.073
	78.00-101.67
	6.80
	6.62
	94.86
	13.29

	2
	Days to 75 % maturity
	118.34 ± 1.427
	110.00-124.00
	2.97
	2.57
	74.97
	4.58

	3
	Plant height 
	140.55 ±4.212
	116.53-162.30
	8.17
	7.30
	79.84
	13.44

	4
	Effective tillers per plant 
	6.96 ± 0.416
	4.60-9.07
	21.95
	20.69
	88.87
	40.18

	5
	1000- grain weight 
	21.13 ±1.140
	18.62-24.05
	9.49
	6.81
	51.49
	10.06

	6
	Grain yield per plant 
	17.88 ± 0.135
	8.83-25.60
	28.46
	26.06
	83.80
	49.14

	7
	Grain length 
	9.66 ± 0.071
	8.30-10.51
	5.31
	5.03
	89.67
	9.82

	8
	Grain breadth 
	2.75 ± 0.109
	2.30-3.56
	11.05
	10.59
	91.82
	20.90

	9
	Grain L:B ratio
	3.55 ± 0.070
	2.60-4.17
	11.15
	10.50
	88.65
	20.36

	10
	Kernel breadth before cooking 
	1.99 ± 0.221
	1.60-2.40
	13.19
	12.46
	89.31
	24.26

	11
	Kernel length before cooking 
	7.21 ± 0.160
	6.20-8.20
	7.78
	6.81
	76.75
	12.29

	12
	Kernel L:B ratio
	3.66 ± 0.214
	2.97-4.50
	12.51
	11.31
	81.78
	21.07

	13
	Kernel length after cooking 
	12.09 ± 0.058
	10.59-13.90
	7.71
	7.40
	92.11
	14.63

	14
	Elongation Ratio
	1.68 ± 1.145
	1.43-1.82
	6.36
	4.74
	55.58
	7.29

	15
	Hulling percentage
	79.69 ± 1.342
	73.85-85.88
	3.30
	2.79
	71.52
	4.86

	16
	Milling percentage
	68.43 ± 0.598
	62.89-72.07
	4.01
	3.22
	64.17
	5.31

	17
	Amylose content
	21.02 ± 1.672
	16.58-25.33
	8.16
	7.37
	81.72
	13.73


SE: Standard error

PCV: Phenotypic coefficient of variation

GCV: Genotypic coefficient of variation

ECV: Environmental coefficient of variation

h2bs: Heritability in broad sense

GA: Genetic advance (%) of mean

Based on the overall results, high heritability coupled with high genetic advance as percent of mean were observed for effective tillers per plant, grain yield per plant, grain breadth, grain L:B ratio, kernel breadth before cooking and kernel L:B ratio which indicated the presence of additive gene action thus, selection for such traits may be beneficial in future breeding programme. High heritability (>80%) with moderate genetic advance as percent of mean (10-20%) was reported for days to 50% flowering, kernel length after cooking and amylose content, which suggested that a combination of careful and restricted selection might be effective for the improvement of these traits in a breeding programme. Anuhya and Lavanya (2022) recorded “high heritability coupled with high genetic advance for all the characters under study”. Results of Manjunatha and kumara (2019) were found to be in accordance with the present study for grain yield per plot, panicles per square metre, plant height and days to 50% flowering. Srinivas et al. 2016 reported similar findings for effective tillers per plant, 1000 grain weight and number of grains per panicle. Vallala et al. (2024) reported similar findings of “high heritability coupled with high genetic advance as percent mean for days to 50 per cent flowering, plant height, productive tillers per plant, test weight, LB ratio, water uptake, kernel length after cooking, zinc content and iron content”.
Figure 1: Graph showing the estimation of parameters of variability for different agro-morphological and quality traits in advanced breeding lines of rice
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4. CONCLUSION 
Sufficient genetic variability and significant differences were observed among all the thirty six genotypes for all the traits under study, suggesting prevalence of a wide range of genetic variation and scope for selection for these traits among the genotypes for further improvement. The estimate of PCV was higher than the corresponding GCV for all the characters studied, which indicated that the apparent variation is not only due to genotypes but also some degree of environmental factors influencing their expression. High PCV and GCV values were recorded for effective tillers per plant and grain yield per plant, highlighting its role in effective selection. While moderate PCV and GCV were observed in plant height, flag leaf length, flag leaf width, total tillers per plant, spikelets per panicle, grains per panicle and 1000-grain weight. High heritability coupled with high genetic advance were recorded for effective tillers per plant, grain yield per plant, grain breadth, grain L: B ratio, kernel breadth before cooking and kernel L: B ratio, which indicated the presence of high additive gene action; thus, selection for such traits may be beneficial in future breeding programmes.
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