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Evaluation of Inheritance of Fresh Seed Dormancy Trait Pattern in Groundnut (Arachis hypogaea L.) Cross Combinations	Comment by Srijan Samanta: ‘Trait pattern’ sounds awkward. Better use “Inheritance pattern of Fresh Seed dormancy in ……..”
Abstract 
Pre-harvest sprouting is a significant problem in groundnut (Arachis hypogaea L.), especially in the subspecies fastigiata, leading to considerable losses in seed yield and quality. A short period of fresh seed dormancy is considered beneficial in reducing such losses. The present study investigated the inheritance of fresh seed dormancy by introgressing this trait from highly dormant parental lines, viz., KDG–128, GPBD–4 and DGRMB–32 into crosses with moderately dormant lines, i.e., TG–86, NITYA HARITA and SUNOLEIC-95R. Six parental genotypes, including three males and three females, were used to develop F₁, F₂, BC₁ and BC₂ generations through artificial hybridization, resulting in 38 genotypes/crosses. These were evaluated in a Randomized Block Design (RBD) with three replications for germination percentage, duration and intensity of dormancy. In the F₁ generation, most of the crosses exhibited reduced dormancy compared to their highly dormant parents, indicating the predominance of non-dormancy creating alleles. For instance, DGRMB-32 × GPBD-4 (F₁) showed 80% germination with 20% dormancy intensity. F₂ populations displayed segregation for dormancy inducingdormancy-inducing traits, with some crosses, such as TG-86 × GPBD-4 (F₂), exhibiting higher germination than their F₁ counterparts, suggesting the involvement of multiple genes and transgressive segregants. Backcross populations showed dormancy levels depending on the recurrent parent. Backcrosses with dormant parents, e.g., TG-86 × GPBD-4 × GPBD-4, displayed complete or very higher high magnitude of dormancy (100%), whereas backcrosses made with moderately dormant parents, viz., NITYA HARITA × SUNOLEIC-95R × SUNOLEIC-95R, exhibited a higher germination rate (80%). These results highlight the critical influence of parental genotype on dormancy expression and demonstrate the potential to develop groundnut cultivars with tailored levels of fresh seed dormancy. The findings are valuable for breeding programmes aiming to minimize pre-harvest sprouting, improve seed quality and ensure uniform crop establishment, thereby enhancing productivity and profitability in groundnut cultivation.
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Introduction 
Groundnut (Arachis hypogaea L.), an allotetraploid (2n = 4x = 40), believed to have originated from hybridization between 2 diploid progenitors, Arachis duranensis (AA genome) and Arachis ipaensis (BB genome), followed by chromosome duplication, is a major oilseed and legume crop belonging to family, Fabaceae (Zhang et alet al., 2016; Lu et alet al., 2018, Mandloi et alet al., 2022). It has gained monikers like commonly peanut, pindar, monkey nut, or goober pea and cultivated worldwide for its protein richprotein-rich (25-30%) edible seeds and oil-rich content (45-55%) (Arya et alet al., 2016; Bhawar et alet al., 2020; Pramanik et alet al., 2021;  Sharma et alet al., 2023; Nunes et alet al., 2024). The crop is highly valued for its nutritional profile, including essential amino acids, unsaturated fatty acids and bioactive compounds and plays an important role as a cash crop, supporting farmers’ livelihoods, particularly in semi-arid and arid regions (Akram et alet al., 2018; Sharma et alet al., 2019; Çiftçi & Suna, 2022; Tomar et alet al., 2022a; Sravanti et alet al., 2024). Globally, it is cultivated over approximately 28 million hectares, producing more than 47 million tonnes annually, with China, India, Nigeria and the United States being major producers (Pramanik et alet al., 2021; Konate et alet al., 2020; Tomar et alet al., 2022b; Yadav et alet al., 2023a). India ranks second in global production, yielding 10.11 million tonnes from 5.75 million hectares, representing 17% of the world’s cultivatedion area and 16% of total production, with an average yield of 1.75 t/ha. In India, groundnut ranks first in cultivation area and second in production after soybean (Rana et alet al., 2023; Rajput et alet al., 2024b; Tomar et alet al., 2024; Bhavani et alet al., 2025). The crop thrives in well-drained sandy loam soils and is predominantly cultivated during the kharif season under rainfed conditions. Its It has the ability to fix atmospheric nitrogen through symbiosis with Rhizobium spp. enhances soil fertility, making it an important component of sustainable cropping systems (Palai et alet al., 2021; Rathore et alet al., 2022; Bana et alet al., 2024; Rajput et alet al., 2024a; Mishra et alet al., 2025).
Seed dormancy is defined as the inability of a viable, intact seed to germinate under favourable conditions. Seed dormancy is an important physiological trait in groundnut that plays a critical role in determining the timing and uniformity of seed germination. Freshly harvested groundnut seeds often exhibit dormancy, which prevents immediate germination even under favourable environmental conditions (Yadav et alet al., 2023b). This characteristic, while advantageous in preventing pre-harvest sprouting and extending seed viability during storage, can pose challenges for uniform crop establishment in agricultural systems (Xu et alet al., 2020; Moreno et alet al., 2024; Vanitha et alet al., 2024; Rathava et alet al., 2025). In groundnut, fresh seed dormancy is primarily regulated by hormones, with abscisic acid inhibiting sprouting and ethylene promoting germination during storage. Additionally, structural components of the seed, including the embryo, cotyledons and seed coat, contribute to the regulation of dormancy, ensuring proper timing of germination for optimal crop establishment (Chaudhary et alet al., 2023; Nautiyal et alet al., 2023; Gupta et alet al., 2024; Cui et alet al., 2025). Groundnut exhibits three growth habits: Spanish, Valencia and Virginia. Spanish and Valencia types lack fresh seed dormancy, making them prone to in situ germination during unpredictable rains, whereas Virginia types have prolonged dormancy, delaying the use of freshly harvested seeds for sowing (Kumar et alet al., 2021). Fresh seed dormancy in groundnut is influenced by both genetic and environmental factors. The trait varies widely among genotypes, ranging from complete dormancy to non-dormant seeds, and is affected by the intensity and duration of dormancy (Patro & Ray, 2016; Kulheri & Sikarwar, 2019). Understanding the genetic basis and variability of dormancy is essential for breeding programmes aimed to developat developing cultivar(s) with optimized germination behaviour. Such knowledge allows breeders to select parental combinations that produce progenies with desirable levels of dormancy, ensuring both field performance and seed storability (Tupaz-Vera et alet al., 2021; Nautiyal et alet al., 2023; Bizouerne et alet al., 2023; Glison et alet al., 2024; Xu et alet al., 2025).
Artificial hybridization and subsequent development of segregating generations, such as F₁, FF₂₂ and backcrosses, i.e., BC₁ and BC₂, provide opportunities to study the inheritance patterns of seed dormancy and to identify superior genotypes with reduced or controlled dormancy. Evaluating germination percentage, dormancy duration, and dormancy intensity across diverse genotypes and their crosses helps to elucidate the genetic variability available for selection (Soppe & Bentsink, 2020; Lakshmi et alet al., 2021; Mishra et alet al., 2024a). Given the importance of seed dormancy in groundnut cultivation and breeding, the present study was undertaken to assess the variability in germination percentage, duration and intensity of fresh seed dormancy among diverse parental genotypes and their derived generations. The findings aim to provide valuable insights for selecting and developing groundnut line (s) with improved germination characteristics suitable for different agro-climatic conditions.
2. Material Materials & Methods 	Comment by Srijan Samanta: Reviewer comment:
Please include a concise description of the statistical analysis procedures, specifying the analytical tests used, and the software or tools employed.
2.1 Experimental site 
The present study was conducted during the kharif 2023 and 2024 at the Research Farm, Department of Genetics and Plant Breeding, College of Agriculture, RVSKVV, Gwalior, Madhya Pradesh, India. The experimental site is situated within the hot arid agro-climatic zone, characterized by considerable seasonal variation in temperature. The maximum temperature during summer months, particularly in June, may rise up to 48°C, while the minimum temperature in winter can drop to around 4°C. Overall, the annual temperature at the site fluctuates between approximately 2°C and 50°C. The region receives an average annual rainfall of 750–800 mm, primarily during the southwest monsoon period from late June to September, with sporadic light precipitation occurring during the winter season.
2.2 Experimental detail
The present experiment involved six genetically diverse groundnut (Arachis hypogaea L.) genotypes, comprising three male and three female parents, obtained from the All India Coordinated Research Project (AICRP) on Groundnut, ICAR–Indian Institute of Groundnut Research (IIGR), Junagadh, Gujarat, India. These genotypes were utilized in a hybridization programme to develop different generations (F₁, F₂, BC₁ and BC₂) through manual crossing, resulting in eight F₁s, eight F₂s, eight BC₁s and eight BC₂s. In total, 38 genotypes/crosses, including three male parents (P₁s), three female parents (P₂s), eight F₁s, eight F₂s, eight BC₁s and eight BC₂s (Table 1 & Table 2) were evaluated for fresh seed dormancy. The experiment was laid out in a Randomized Block Design (RBD) with three replications. As per the Kumar et alet al. (2019), mature pods were harvested randomly from each genotype and immediately shelled to assess fresh seed dormancy. Care was taken during seed extraction to avoid any damage to the testa, cotyledons or embryo. Prior to sowing, seeds were treated with carbendazim at the rate of 3.0 g kg⁻¹ seed to protect against soil-borne pathogens. For each genotype or cross, two rows of P₁, P₂, F₁, BC₁ and BC₂ generations, and four rows of the F₂ generation were sown. Each row measured 3.0 m in length and contained 20 freshly collected seeds sown at a depth of 2–3 cm. The inter-row and intra-row spacings were maintained at 45 cm and 10 cm, respectively. Recommended agronomic and plant protection practices were followed throughout the growing period to ensure optimal plant growth and development. Seed germination was recorded weekly up to 35 days after sowing, while soil moisture was maintained at field capacity throughout the observation period.	Comment by Srijan Samanta: A 3.0 m row containing 20 seeds would result in approximately 15 cm spacing between plants, not 10 cm as stated. Please verify and correct the intra-row spacing or the number of seeds per row to maintain logical consistency. 
Table 1. Pedigree of the male and female parents involved in hybridization, producing generations 
	S. No.
	Name of genotype/variety
	Parental status
	Pedigree

	1.
	TG – 86
	I Female Parent
	Gamma (γ) ray irradiation of TG-66

	2.
	NITYA HARITA
	II Female Parent
	Cross between TAG-24 × Jyoti, followed by pedigree selection

	3.
	DGRMB – 32
	III Female Parent
	Pure line selection from TG 37-A

	4.
	KDG – 128
	I Male Parent
	From ICGV-020059-SSU-SSD-P37-B1

	5.
	GPBD – 4
	II Male Parent
	Cross between KRG 1 × CS 16(ICGV 86855)

	6.
	SUNOLEIC - 95R
	III Male Parent
	Cross between F435-2-3-B-2-1-b4-B-3-b3-1-B × Sun runner (F519-9)



Table 2. List of crosses of different generations derived via hybridization
	S.No.
	Name of cross
	Type of cross

	7.
	TG 86 × GPBD – 4
	F1

	8.
	TG 86 × SUNOLEIC - 95R
	F1

	9.
	NITYA HARITA × KDG – 128
	F1

	10.
	NITYA HARITA × GPBD – 4
	F1

	11.
	NITYA HARITA × SUNOLEIC -95R
	F1

	12
	DGRMB 32 × KDG – 128
	F1

	13.
	DGRMB 32 × GPBD – 4
	F1

	14.
	DGRMB 32 × SUNOLEIC -95R
	F1

	15.
	TG 86 × GPBD – 4
	F2

	16.
	TG 86 × SUNOLEIC - 95R
	F2

	17.
	NITYA HARITA × KDG – 128
	F2

	18.
	NITYA HARITA × GPBD – 4
	F2

	19.
	NITYA HARITA × SUNOLEIC -95R
	F2

	20.
	DGRMB 32 × KDG – 128
	F2

	21.
	DGRMB 32 × GPBD – 4
	F2

	22.
	DGRMB 32 × SUNOLEIC -95R
	F2

	23.
	(TG 86 × GPBD – 4) × TG 86
	BC 1

	24.
	(TG 86 × SUNOLEIC - 95R) × TG 86
	BC 1

	25.
	(NITYA HARITA × KDG – 128) × NITYA HARITA
	BC 1

	26.
	(NITYA HARITA × GPBD – 4) × NITYA HARITA
	BC 1

	27.
	(NITYA HARITA × SUNOLEIC -95R) × NITYA HARITA
	BC 1

	28.
	(DGRMB 32 × KDG – 128) × DGRMB 32
	BC 1

	29.
	(DGRMB 32 × GPBD – 4)   × DGRMB 32
	BC 1

	30.
	(DGRMB 32 × SUNOLEIC - 95R) × DGRMB 32
	BC 1

	31.
	(TG 86 × GPBD – 4) × GPBD 4
	BC 2

	32.
	(TG 86 × SUNOLEIC - 95R) × SUNOLEIC 95R
	BC 2

	33.
	(NITYA HARITA × KDG – 128) × KDG 128
	BC 2

	34.
	(NITYA HARITA × GPBD – 4) × GPBD 4
	BC 2

	35.
	(NITYA HARITA × SUNOLEIC -95R) × SUNOLEIC 95 R
	BC 2

	36.
	(DGRMB 32 × KDG – 128) × KDG 128
	BC 2

	37.
	((DGRMB 32 × GPBD – 4) × GPBD 4
	BC 2

	38.
	DGRMB 32 × SUNOLEIC - 95R) × SUNOLEIC 95R
	BC 2



2.3 Observations recorded 
Fresh seed dormancy was assessed in terms of its duration and intensity, following the methodology proposed by Kumar et alet al. (1991). The following parameters were recorded:
1. Germination percentage (%)	Comment by Srijan Samanta: Please specify the final count day on which germination data were recorded.
The germination percentage for each genotype/cross was determined by calculating the proportion of seeds that germinated on a specific observation date using the formula:

2. Intensity of Fresh Seed Dormancy (%)
The intensity of dormancy was estimated as the proportion of seeds that remained ungerminated after sowing of for seven days. It was computed using the expression:

This parameter reflects the degree to which germination is inhibited immediately after harvest.
3. Duration of Fresh Seed Dormancy (Days)
The duration of dormancy was defined as the number of days required for each genotype or cross to attain 50% germination. This value represents the time span over which dormancy persists in freshly harvested seeds.	Comment by Srijan Samanta: For genotypes or crosses showing no germination (0.00% mean germination), it is unclear how the duration of dormancy was calculated (e.g., entries 4, 5, 31, 34, etc.). Please clarify the approach used for such cases, as 50% germination was never achieved, and the parameter may therefore be undefined. 
3. Results & Discussion 
3.1 Analysis of Variance (ANOVA)
The analysis of variance (ANOVA) for germination percentage at the 14th day after sowing is presented in Table 3. The results revealed highly significant differences among the genotypes for germination percentage. The mean sum of squares due to genotypes (MSS = 2184.94) was found significant at the 5% level, indicating the presence of substantial genetic variability among the 38 genotypes/crosses evaluated. In contrast, the replication effect was non-significant (MSS = 1.88), suggesting uniformity of experimental conditions across replications. The low error mean square (MSS = 2.60) further confirmed the reliability and precision of the experiment. Overall, the results demonstrate significant genotypic variation for germination percentage at 14 days after sowing, implying the existence of ample genetic diversity that can be utilized in groundnut breeding programmes aimed to improve seed dormancy and germination behaviour.
Table 3 Analysis of variance (ANOVA) for germination percentage (%) at 14 days after sowing 
	Source of Variation
	df
	Sum of Squares
	Mean Sum of squares Squares (MSS)

	Replication
	2
	3.75
	1.88

	Genotype
	37
	80842.84
	2184.94**

	      Error
	74
	192.53
	2.60



** significance at 5% probability level 
3.2 Variability in Germination and Seed Dormancy Parameters
The mean performance of 38 groundnut genotypes and their derived generations (P₁, P₂, F₁, F₂, BC₁ and BC₂) for germination percentage, duration and intensity of fresh seed dormancy is presented in Table 4 and Figure 1. Substantial variability was observed among the genotypes for all dormancy-related parameters, confirming the results of the ANOVA. The mean germination percentage across genotypes was 54.74%, with values ranging from 0% in KDG-128, GPBD-4, and certain BC₂ crosses to 80% in DGRMB-32 and several derived crosses. This indicates that dormancy in groundnut is highly genotype-dependent and can be influenced by parental combinations and recombination in derived generations (Patro & Ray, 2016; Bomireddy et alet al., 2024a). The superior germination observed in certain F₂ and backcross generations suggests the presence of partial dominance of alleles favouring reduced dormancy and successful recombination of favourable genes from both parents (Lakshmi et alet al., 2021; Epstein et alet al., 2023; Mishra et alet al., 2024a). The duration of dormancy varied from 8.0 to 21.0 days, with a mean of 12.47 days, indicating considerable genotypic differences in the time required to overcome dormancy. Shorter dormancy durations in some F₁ and F₂ populations, e.g., TG-86 × GPBD-4 F₂: 8 days, suggested that hybridization can effectively reduce dormancy, likely due to segregation of alleles controlling dormancy traits. Conversely, genotypes like GPBD-4 retained dormancy for longer periods, indicating the presence of strong dormancy-inducing alleles (Kerdaffrec et alet al., 2016; Wen et alet al., 2024; Mohinuddin et alet al., 2025). 
The intensity of dormancy ranged between 20% and 100%, averaging 45.26% across genotypes, demonstrating the presence of both highly dormant and non-dormant lines, further emphasizing the genetic control of this trait. Low dormancy intensity in genotype DGRMB-32 and certain crosses indicates that these genotypes can germinate quickly under favourable conditions, whereas 100% dormancy in KDG-128, GPBD-4, and selected BC₂ crosses reflects strong dormancy mechanisms. Such extremes in dormancy intensity highlight the potential to select genotypes tailored to specific agronomic needs, such as avoiding pre-harvest sprouting or extending storage life (Klupczyńska & Pawłowski, 2021; Shu’aibu Abubakar & Lawal Attanda, 2022; Fu et alet al., 2024).
Among the parents, DGRMB-32 exhibited the highest germination (80%) with low dormancy intensity (20%), whereas KDG-128 and GPBD-4 showed complete dormancy (100%). Several F₁, F₂, and backcross generations, including TG-86 × GPBD-4, DGRMB-32 × GPBD-4 and DGRMB-32 × SUNOLEIC-95R, displayed moderate to high germination percentages (60–80%) with shorter dormancy durations, reflecting partial dominance or recombination effects that favour reduced dormancy. The coefficients of variation (CV) for germination percentage (2.95%), duration of dormancy (2.23%) and intensity of dormancy (3.37%) were low, indicating high experimental precision. The significant genetic variation observed among the genotypes advises ample scope for selecting and developing groundnut lines with desirable levels of seed dormancy to minimize pre-harvest sprouting and enhance seed storage behaviour (Kumar et alet al., 2017; Kulheri & Sikarwar, 2019; Mishra et alet al., 2024b).
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Figure 1: Diagram depicting the variability in different seed dormancy parameters 
Similar studies have also been conducted by Bajpai et alet al. (2017), Bomireddy et alet al. (2022), Bomireddy et alet al. (2024b), Rani et alet al. (2024) and Likhitha et alet al. (2025). In alignment to with the above results, Kulheri & Sikarwar (2019) carried out a study on 32 bunch-type groundnut genotypes and 5 cultivars, evaluated evaluating fresh seed dormancy, revealing significant genotypic differences in germination percentage. Character association analysis displayed a strong correlation between dormancy duration and intensity. Five genotypes, viz., TG26, ICGV-13558, ICGV-13214, ICGV-13237 and ICGV-8110, exhibited over four weeks of dormancy with high intensity and were identified as potential donors for breeding high-yielding cultivars with optimal 2–3-week dormancy (Kulheri & Sikarwar, 2019). The study on groundnut cultivar VRI 7 by Shobha et alet al. (2020) revealed a dormancy duration of about 30 days after harvest, during which germination gradually increased to above 70%. Various dormancy-breaking treatments were tested, among which warm stratification (25°C for 2 days) proved most effective, followed by combinations with ethrel and cold stratification, significantly enhancing germination and seed vigour (Shobha et alet al., 2020). Bomireddy et alet al. (2022) evaluated a groundnut mini-core collection for fresh seed dormancy over two seasons using in vitro germination and molecular screening with allele-specific markers. The GMFSD1 marker effectively distinguished dormant and non-dormant genotypes, identifying accessions such as ICG5827, ICG11457, ICG7000, ICG11322 and ICG9809 with 2–3 weeks of dormancy (Bomireddy et alet al., 2024a; Bomireddy et alet al., 2024b). A study on groundnut varieties CO6 (dormant) and VRI 8 (non-dormant) conducted by Vanitha et alet al. (2024) revealed that dormancy in CO 6 is associated with high fresh ungerminated seeds, elevated phenolic content, high ABA, low GA₃ and germination inhibitors like phenols and decanoic acid. In contrast, VRI 8 seeds showed higher germination, lower phenolics, and germination-promoting compounds, indicating physiological and biochemical regulation of seed dormancy (Vanitha et alet al., 2024). Overall, the observed variability and differential performance among parents, F₁, F₂ and backcross generations indicated that seed dormancy in groundnut is under complex genetic control, likely involving multiple loci with additive and dominant effects. The high germination observed in some derived generations demonstrates the potential for improving seed dormancy characteristics through selective breeding. The low experimental error and coefficients of variation further support the reliability of these findings. The findings suggested that breeders can exploit this variability to develop groundnut cultivars with optimized dormancy, ensuring rapid germination for planting while preventing unwanted pre-harvest germination in the field.
Table 4 Mean performance of groundnut genotypes and their crosses for germination percentage, duration and intensity of fresh seed dormancy
	S.No.
	Name of the genotype/cross
	Mean value of Germination percentage (%)
	Duration of Dormancy (in days)
	Intensity of Dormancy (%)
	
	
	
	
	
	
	

	1
	TG – 86, Female P1
	40.00
	14.66
	60.00
	
	
	
	
	
	
	

	2
	NITYA HARITA, Female P2
	20.00
	11.00
	80.00
	
	
	
	
	
	
	

	3
	DGRMB - 32, Female P3 
	80.00
	11.33
	20.00
	
	
	
	
	
	
	

	4
	KDG - 128, Male P1
	0.0.00
	18.00
	100.00
	
	
	
	
	
	
	

	5
	GPBD – 4, Male P2
	0.00
	21.00
	100.00
	
	
	
	
	
	
	

	6
	SUNOLEIC - 95R, Male P3
	60.00
	13.00
	40.00
	
	
	
	
	
	
	

	7
	TG – 86 × GPBD – 4, F1
	60.00
	11.33
	40.00
	
	
	
	
	
	
	

	8
	TG – 86 × SUNOLEIC - 95R, F1
	80.00
	10.33
	20.00
	
	
	
	
	
	
	

	9
	NITYA HARITA × KDG – 128, F1
	60.00
	12.33
	40.00
	
	
	
	
	
	
	

	10
	NITYA HARITA × GPBD – 4, F1
	40.00
	14.00
	60.00
	
	
	
	
	
	
	

	11
	NITYA HARITA × SUNOLEIC -95R, F1
	40.00
	11.33
	60.00
	
	
	
	
	
	
	

	12
	DGRMB 32 × KDG – 128, F1
	60.00
	9.66
	40.00
	
	
	
	
	
	
	

	13
	DGRMB 32 × GPBD – 4, F1
	80.00
	9.00
	20.00
	
	
	
	
	
	
	

	14
	DGRMB 32 × SUNOLEIC -95R, F1
	40.00
	13.66
	60.00
	
	
	
	
	
	
	

	15
	TG – 86 × GPBD – 4, F2
	80.00
	8.00
	20.00
	
	
	
	
	
	
	

	16
	TG – 86 × SUNOLEIC - 95R, F2 
	80.00
	10.66
	20.00
	
	
	
	
	
	
	

	17
	NITYA HARITA × KDG – 128, F2
	60.00
	10.33
	40.00
	
	
	
	
	
	
	

	18
	NITYA HARITA × GPBD – 4, F2
	80.00
	11.33
	20.00
	
	
	
	
	
	
	

	19
	NITYA HARITA × SUNOLEIC -95R, F2 
	40.00
	13.33
	60.00
	
	
	
	
	
	
	

	20
	DGRMB 32 × KDG – 128, F2
	60.00
	10.33
	40.00
	
	
	
	
	
	
	

	21
	DGRMB 32 × GPBD – 4, F2
	80.00
	10.66
	20.00
	
	
	
	
	
	
	

	22
	DGRMB 32 × SUNOLEIC -95R, F2 
	80.00
	9.00
	20.00
	
	
	
	
	
	
	

	23
	(TG 86 × GPBD – 4) × TG 86, BC1
	80.00
	9.00
	20.00
	
	
	
	
	
	
	

	24
	(TG 86 × SUNOLEIC - 95R) × TG 86, BC-1
	80.00
	13.33
	20.00
	
	
	
	
	
	
	

	25
	(NITYA HARITA × KDG – 128) × NITYA HARITA, BC-1
	60.00
	10.33
	40.00
	
	
	
	
	
	
	

	26
	(NITYA HARITA × GPBD – 4) × NITYA HARITA, BC1
	40.00
	11.33
	60.00
	
	
	
	
	
	
	

	27
	NITYA HARITA × SUNOLEIC -95R) × NITYA HARITA, BC1
	60.00
	12.33
	40.00
	
	
	
	
	
	
	

	28
	(DGRMB 32 × KDG – 128) × DGRMB 32, BC1
	80.00
	12.33
	20.00
	
	
	
	
	
	
	

	29
	(DGRMB 32 × GPBD – 4)   × DGRMB 32, BC1
	80.00
	12.00
	20.00
	
	
	
	
	
	
	

	30
	(DGRMB 32 × SUNOLEIC - 95R) × DGRMB 32, BC1
	60.00
	13.66
	40.00
	
	
	
	
	
	
	

	31
	(TG 86 × GPBD – 4) × GPBD 4, BC2
	0.00
	20.5
	100.00
	
	
	
	
	
	
	

	32
	TG 86 × SUNOLEIC - 95R) × SUNOLEIC 95R, BC2
	60.00
	13.66
	40.00
	
	
	
	
	
	
	

	33
	NITYA HARITA × KDG – 128) × KDG 128, BC2
	40.00
	12.33
	60.00
	
	
	
	
	
	
	

	34
	NITYA HARITA × GPBD – 4) × GPBD 4, BC2
	0.00
	15.00
	100.00
	
	
	
	
	
	
	

	35
	NITYA HARITA × SUNOLEIC -95R) × SUNOLEIC 95 R, BC2
	80.00
	14.66
	20.00
	
	
	
	
	
	
	

	36
	DGRMB 32 × KDG – 128) × KDG 128, BC2
	80.00
	11.00
	20.00
	
	
	
	
	
	
	

	37
	DGRMB 32 × GPBD – 4) × GPBD 4, BC2
	60.00
	11.66
	40.00
	
	
	
	
	
	
	

	38
	DGRMB 32 × SUNOLEIC - 95R) × SUNOLEIC 95R, BC2
	0.00
	16.33
	100.00
	
	
	
	
	
	
	

	Mean
	54.7375
	12.4666
	45.264
	
	
	
	
	
	
	

	CV
	2.9468
	2.2305
	3.3743
	
	
	
	
	
	
	

	SE
	0.9313
	0.1605
	0.8818
	
	
	
	
	
	
	

	CD 0.05
	2.6242
	0.4524
	2.4849
	
	
	
	
	
	
	

	CD0.01
	3.4821
	0.6003
	3.2972	
	
	
	
	
	
	
	


Conclusion 
The present investigation exposed substantial genetic variability for fresh seed dormancy among diverse groundnut genotypes and their derived generations. Highly dormant parental lines, such as KDG–128, GPBD–4 and DGRMB–32, when crossed with moderately dormant lines viz., TG–86, NITYA HARITA and SUNOLEIC-95R, produced F₁, F₂ and backcross populations exhibiting a wide range of germination percentages, dormancy durations and dormancy intensities. In the F₁ generation, reduced dormancy compared to highly dormant parents indicated the predominance of non-dormancy producing alleles, whereas F₂ populations displayed segregation and transgressive segregants, suggesting polygenic inheritance of dormancy traits. The performance of backcross populations was strongly influenced by the recurrent parent, with dormant parents conferring high dormancy and moderately dormant parents allowing higher germination. These findings demonstrated that fresh seed dormancy in groundnut is under complex genetic control and can be effectively manipulated through careful selection of parental lines. The study provides valuable insights for breeders to develop groundnut cultivars with optimal dormancy levels, balancing the need to prevent pre-harvest sprouting while ensuring uniform germination and crop establishment. Overall, the results highlight the potential for utilizing genetic variability in dormancy traits to enhance seed quality, improve productivity and tailor groundnut cultivars for specific agro-climatic conditions.
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