


A Quantitative Genetic Approach to Avocado Breeding Value Estimation
ABSTRACT
The avocado one of demanding fruit crop for its immense nutritive value and diabatic suitable fruit. But improvement in the crop I limited. Hence, improving its genotypes is crucial due to rising avocado demand in India, low local yields, and the need to develop superior, climate-adapted genotypes. In present study, Statistical analysis, including genotypic (GCV) and phenotypic (PCV) coefficients of variation, showed that a wide genetic diversity exists within the collected germplasm, particularly for key traits like Fruit yield, Fruit volume, Average fruit weight, Pulp weight, Seed weight, and Pulp to seed ratio (GCV/PCV all above 20% and GCV for Pulp to seed ratio at 55.61%). Heritability estimates revealed that most characters, including Fat content (99.67%) and Total soluble solids (98.54%), exhibited Very High heritability (above 80%), indicating strong genetic control and suitability for direct selection. The analysis of Genetic Advance and Genetic Gain identified traits offering the best potential for next-generation improvement. The Pulp to seed ratio stood out with an exceptional 110.08%. Genetic Gain, projecting a massive proportional increase in edible pulp through selection. Other traits with high heritability coupled with high genetic advance, such as Fruit volume (213.65 ml GA, 87.30% GG), Fruit yield (80.96 Kg GA, 75.66% GG), and Average fruit weight (195.54 g GA, 66.29% GG), are considered parameters of high selection value. Conversely, traits like non-reducing sugars showed minimal absolute genetic advance (0.08% GA). These findings confirm the existence of substantial genetic variability among the collected ecotypes, particularly in Kodagu and Mysuru regions, and provide breeders with reliable metrics to select superior germplasm based on Pulp to seed ratio, Fruit volume, Fruit yield, Average fruit weight, and Number of fruits for accelerated progress in avocado improvement.	Comment by ronaldinho424: fruit yield, fruit volume, average fruit weight, pulp weight, seed weight, and pulp to seed ratio	Comment by ronaldinho424: fat content	Comment by ronaldinho424: total	Comment by ronaldinho424: very high	Comment by ronaldinho424: Genetic Advance (GA) and Genetic Gain (GG)	Comment by ronaldinho424: GG	Comment by ronaldinho424: fruit	Comment by ronaldinho424: fruit	Comment by ronaldinho424: average
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1. INTRODUCTION
Avocado is a nutrient-rich fruit known for its high fat content, ranking second to olives in oil concentration. Its oil content varies between 5–40%, depending on variety, cultivation area, and seasonal conditions. The fruit’s lipids contain about 60% monounsaturated fatty acids (MUFA) and around 13% essential fatty acids, including linoleic and linolenic acids, which promote cardiovascular health (Pedreschi et al., 2016). Due to its low sugar levels, avocado is suitable for diabetic individuals (Meyer and Terry, 2010). It provides 25 essential nutrients such as protein, fibre, vitamins A, B6, C, and E, along with vital minerals like copper, potassium, and pantothenic acid. Each 100 g of avocado pulp contains 26.5 g fat, 5.1 g carbohydrates, 1.8 g protein, and dietary fibre. It is also a good source of minerals such as potassium, calcium (10 mg), phosphorus (38 mg), sodium (368 mg), magnesium (35 g), and sulfur (28.5 g), along with vitamins like ascorbic acid (16 mg), niacin (1.10 mg), and carotene (0.17 mg) (Ghosh, 2000). Apart from these it possesses the highest energy value among fresh fruits, providing about 245 kcal per 100 g. Additionally, avocados enhance the absorption of fat-soluble nutrients from other foods (Senior, 2018). Although avocado is one of the most nutritious fruits and a significant contribution of the New World to the human diet, its flavor is appreciated by some but considered bland by others (Hodgson, 1950). Recently, avocado demand in India has been rising steadily, outpacing local supply due to its recognized nutritional benefits and suitability for diabetic diets. 
[bookmark: _Hlk211543600]Developing new and improved avocado genotypes is vital for enhancing avocado cultivation by adapting to changing climatic conditions and increasing consumer accessibility and acceptance, rather than maintaining old genotypes in production. Limited genetic diversity and a lack of high-yielding cultivars contribute to low yields in avocado. Assessing genetic variability is crucial in order to develop new genotypes combining desirable traits (Ninh et al., 2022; Li et al., 2024). Before implementing a breeding strategy for improvement, exploring genetic diversity is imperative, as it allows breeders to select superior germplasm, develop cultivars with enhanced yield, disease resistance, and climate adaptability, and exploit existing variation for accelerated progress (Kuhn et al., 2019; Li et al., 2024). Statistical tools such as genotypic (GCV) and phenotypic (PCV) coefficients of variation, along with heritability and genetic gain estimates, help partition genetic variability into heritable and non-heritable components. This enables breeders to distinguish environmental impacts from genotype effects and determine potential genetic improvement through selection (Ruiz-Chutan et al., 2022; Ninh et al., 2022; Li et al., 2024). Evaluating available germplasm, therefore, is essential for broadening genetic diversity and developing superior avocado cultivars. 
Although avocado is a major crop globally, it remains a minor fruit in India, only recently introduced from Sri Lanka during the early 20th century. It was initially grown as part of agroforestry systems in tropical regions and has since been cultivated sporadically in southern states such as Tamil Nadu, Kerala, Karnataka, Maharashtra, and Sikkim in the northeast. Despite many years of presence, commercial cultivation has been limited due to a lack of promising varieties and low consumer preference. Traditionally, avocados were grown on a small scale often in backyards or as shade trees. Widespread commercial orchards began to emerge only after 2017 after increased market demand. In Karnataka, avocados are primarily cultivated in humid tropical areas like Chikmagalur, Kodagu, Hassan (Sakaleshpur), and Mysuru, especially in regions where they have long been integrated into coffee agroforestry systems as shade trees and sources of leaf litter. Over decades of seed propagation and cross-pollination, which occurred largely due to neglect and limited selection of material, substantial genetic variability has emerged in traits such as tree architecture, leaf form, fruit shape, and texture. Consequently, significant diversity exists among ecotypes, particularly in Kodagu and Mysuru regions. As a result, ecotypes from these regions have been collected and studied for their breeding value.
2. MATERIAL AND METHODS
2.1 Experimental site and plant materials
The present investigation took place in the Department of Fruit Science at the College of Horticulture, Mysuru, during 2019–20. Genotypes were collected from Mysuru and Kodagu regions of Karnataka, with around 31 ecotypes selected through purposive sampling and interviews. Selections were based on elite yield and quality traits, organoleptic scores from sensory evaluators, and physico-chemical characteristics. Twenty-six ecotypes (SHS-1, SKA-1, SKA-2, SKA-3, SGR-1, SGR-2, SGR-3, SGR-4, SGR-5, SGR-6, SGR-7, SGR-8, SGR-9, SGR-10, VRM-1, VRA-1, VMS-1, VMS-2, VMS-3, VMS-4, VMS-5, VMS-6, VMS-7, VMS-8, VMS-9 and VMS-10) were collected from farm land. Four ecotypes collected (MMM-1, MMS-1, MMN-1 and SMB-1) were from backyards. Research institute served as a collecting source for one ecotype (MYH-1) (Table 1). 
2.2 Morphological traits measurement:
To avoid the border effect, the following traits like fruit's dimensions included fruit length (cm) and diameter (cm), with an average fruit volume of (ml). The peel thickness was measured at (mm), while the pulp weight was (g) and the seed weight was (g). The seed dimensions included length (cm) and diameter (cm). Other key characteristics assessed were fruit thickness (mm), length of seed cavity (cm), diameter of seed cavity (cm), and pulp percentage (%). Additionally, the seed percentage, pulp-to-seed ratio, and total soluble solids (°B) were calculated. The fruit's yield was evaluated based on the number of fruits and total fruit yield (Kg), with an average fruit weight of (g). The fruit's shelf life was determined to be (days). The nutritional content included fat content (g/100g), reducing sugars (%), non-reducing sugars (%), and total sugars (%) were measured for each genotype, with three fruits from each tree collected and considered as replication.	Comment by ronaldinho424: 100 g
2.3 Statistical analysis:
Genotypic, phenotypic and environmental variances were computed by using below mentioned formula. Genotypic and phenotypic coefficients of variances were estimated according to Burton and Devane (1953) based on estimate of genotypic and phenotypic variance. Genotypic and phenotypic coefficients of variation (GCV and PCV) are determined as per Burton and Devane (1953), where coefficients are classified as low (0–10%), moderate (10–20%), or high (above 20%). Heritability in the broad sense, calculated by the ratio of genotypic to phenotypic variance and expressed as a percentage, is categorized as low (below 40%), moderate (40–60%), high (60–80%), or very high (above 80%) as per Searle (1965).
                                                               Treatment MSS - Error MSS
Genotypic variance () =   
                                                                                     r


Environmental variance () = Error mean sum of squares
Phenotypic variance () =  + 
Where, ‘r’ is number of replications.

Expected genetic advance (GA) was calculated using the formula (GA = i × h2 × σp) given by Robinson et al. (1949). Where i is selection differential (2.06) at 5 per cent selection intensity, h2 is Heritability in broad sense, σp is Phenotypic standard deviation. Genetic gain as percentage over mean was worked out as suggested by Johnson et al. (1955) and a percentage of the mean is categorized as low (0–10%), moderate (11–20%), or high (above 20%). 
Table 1. Geographical details of the selected avocado ecotypesContinued…

	Sl. No.
	Ecotype
	Village/locality
	District
	Taluk
	Farmer name/Research station
	Latitude
	Longitude
	Altitude (m)

	1
	MMM-1
	Madikeri
	Kodagu
	Madikeri
	Muthappa
	12o18’32’’N
	76o 17’40’’E
	1128

	2
	MMS-1
	Madikeri
	Kodagu
	Madikeri
	Somaiah
	12o18’32’’N
	76o 17’40’’E
	1128

	3
	MMN-1
	Madikeri
	Kodagu
	Madikeri
	Nandakumar
	12o25’52’’N
	76o 43’40’’E
	1128

	4
	MYH-1
	Yelachanahalli
	Mysore
	Mysore
	College of Horticulture, Mysuru
	12o22’45’’N
	76o31’27’’E
	815

	5
	SHS-1
	Horur
	Kodagu
	Somwarpet
	Somaiah
	12o28’0’’N
	75o50’0’’E
	999

	6
	SKA-1
	Kodagarahalli
	Kodagu
	Somwarpet
	Achaiah
	12o35’39’’N
	75o51’1’’E
	876

	7
	SKA-2
	Kodagarahalli
	Kodagu
	Somwarpet
	Achaiah
	12o35’39’’N
	75o51’1’’E
	876

	8
	SKA-3
	Kodagarahalli
	Kodagu
	Somwarpet
	Achaiah
	12o35’39’’N
	75o51’1’’E
	876

	9
	SGR-1
	Gonimarur
	Kodagu
	Somwarpet
	Ravi
	12o29’55’’N
	75o57’24’’E
	843

	10
	SGR-2
	Gonimarur
	Kodagu
	Somwarpet
	Ravi
	12o29’55’’N
	75o57’24’’E
	843

	11
	SGR-3
	Gonimarur
	Kodagu
	Somwarpet
	Ravi
	12o29’55’’N
	75o57’24’’E
	843

	12
	SGR-4
	Gonimarur
	Kodagu
	Somwarpet
	Ravi
	12o29’55’’N
	75o57’24’’E
	843

	13
	SGR-5
	Gonimarur
	Kodagu
	Somwarpet
	Ravi
	12o29’55’’N
	75o57’24’’E
	843

	14
	SGR-6
	Gonimarur
	Kodagu
	Somwarpet
	Ravi
	12o29’55’’N
	75o57’24’’E
	843

	15
	SGR-7
	Gonimarur
	Kodagu
	Somwarpet
	Ravi
	12o29’55’’N
	75o57’24’’E
	843

	16
	SGR-8
	Gonimarur
	Kodagu
	Somwarpet
	Ravi
	12o29’55’’N
	75o57’24’’E
	843

	17
	SGR-9
	Gonimarur
	Kodagu
	Somwarpet
	Ravi
	12o29’55’’N
	75o57’24’’E
	843

	18
	SGR-10
	Gonimarur
	Kodagu
	Somwarpet
	Ravi
	12o29’55’’N
	75o57’24’’E
	843

	19
	SMB-1
	Matthikadu
	Kodagu
	Somwarpet
	Bopaiah
	12o29’55’’N
	75o50’0’’E
	1002

	20
	VRM-1
	Rudraguppe
	Kodagu
	Virajpet
	Manu
	12o8’52’’N
	75o50’11’’E
	907

	21
	VRA-1
	Rudraguppe
	Kodagu
	Virajpet
	Achaiah
	12o8’52’’N
	75o50’11’’E
	907

	22
	VMS-1
	Mythadi
	Kodagu
	Virajpet
	Subbaiah
	12o16’27’’N
	75o47’7’’E
	916

	23
	VMS-2
	Mythadi
	Kodagu
	Virajpet
	Subbaiah
	12o16’27’’N
	75o47’7’’E
	916

	24
	VMS-3
	Mythadi
	Kodagu
	Virajpet
	Subbaiah
	12o16’27’’N
	75o47’7’’E
	916

	25
	VMS-4
	Mythadi
	Kodagu
	Virajpet
	Subbaiah
	12o16’27’’N
	75o47’7’’E
	916

	26
	VMS-5
	Mythadi
	Kodagu
	Virajpet
	Subbaiah
	12o16’27’’N
	75o47’7’’E
	916

	27
	VMS-6
	Mythadi
	Kodagu
	Virajpet
	Subbaiah
	12o16’27’’N
	75o47’7’’E
	916

	28
	VMS-7
	Mythadi
	Kodagu
	Virajpet
	Subbaiah
	12o16’27’’N
	75o47’7’’E
	916

	29
	VMS-8
	Mythadi
	Kodagu
	Virajpet
	Subbaiah
	12o16’27’’N
	75o47’7’’E
	916

	30
	VMS-9
	Mythadi
	Kodagu
	Virajpet
	Subbaiah
	12o16’27’’N
	75o47’7’’E
	916

	31
	VMS-10
	Mythadi
	Kodagu
	Virajpet
	Subbaiah
	12o16’27’’N
	75o47’7’’E
	916



3. RESULTS
3.1 Genetic variation
	Traits showing high GCV and PCV (above 20%) include fruit thickness, fruit yield, average fruit weight, fruit volume, pulp weight, seed weight, seed percentage, pulp to seed ratio, and shelf life. This indicates a wide genetic diversity and phenotypic variance for these traits within the population, suggesting that selection for these characteristics could be highly effective. Traits with moderate GCV and PCV values (10-20%) include peel thickness, length and diameter of seed cavity, length and diameter of seed, fruit length and diameter, fat content, reducing and non-reducing sugars, and total soluble solids. These traits show a moderate level of genetic variability and potential for improvement through selection. Traits falling in the low variability class (0-10%) are pulp percentage and seed percentage, indicating limited genetic variation and response to selection. The ranges observed for genotypic variance (GV) and phenotypic variance (PV) are from 0.02 to 11,559.50 and 0.02 to 12,422.58, respectively, while the GCV ranged from 9.00% to 55.61% and the PCV from 10.41% to 57.88% (Table 2). 
Table 2. Estimates of mean, range and components of variance for fruit parameters in selected avocado ecotypes

	Sl. No.
	Character
	Mean
	Minimum
	Maximum
	GV
	PV
	GCV (%)
	PCV (%)

	1
	Fruit thickness (mm)
	013.88
	0008.34
	021.00
	0011.38
	0012.19
	24.31
	25.17

	2
	Peel thickness (mm)
	000.86
	000.54
	001.16
	0000.02
	0000.02
	17.35
	17.59

	3
	Length of seed cavity (cm)
	005.34
	003.83
	007.04
	0000.633
	0000.70
	14.89
	15.68

	4
	Diameter of seed cavity (cm)
	005.44
	004.09
	006.60
	0000.51
	0000.53
	13.15
	13.43

	5
	Length of seed (cm)
	004.31
	003.06
	005.44
	0000.38
	0000.43
	14.37
	15.17

	6
	Diameter of seed (cm)
	004.7
	002.42
	005.98
	0000.67
	0000.703
	17.44
	17.85

	7
	Number of fruits
	339.68
	160.00
	550.00
	11042.28
	11766.77
	30.94
	31.93

	8
	Fruit yield (Kg)
	107.01
	026.67
	230.00
	1697.55
	1865.58
	38.50
	40.36

	9
	Average fruit weight (g)
	294.97
	149.33
	507.33
	9653.15
	10342.1
	33.31
	34.48

	10
	Fruit length (cm)
	019.65
	007.37
	014.09
	0002.84
	0002.98
	17.46
	17.88

	11
	Fruit diameter (cm)
	007.71
	005.95
	009.65
	0000.74
	000.87
	11.16
	12.11

	12
	Fruit volume (ml)
	244.73
	103.67
	530.00
	11559.50
	12422.58
	43.93
	45.54

	13
	Pulp weight (g)
	224.95
	100.00
	447.67
	7569.23
	8407.24
	38.68
	40.76

	14
	Seed weight (g)
	057.78
	009.8
	098.33
	0421.19
	0464.14
	35.52
	37.29

	15
	Pulp percentage (%)
	075.38
	063.12
	088.47
	0046.01
	0061.63
	9.00
	10.41

	16
	Seed percentage (g)
	020.6
	006.46
	032.86
	0045.98
	0052.93
	33.47
	35.91

	17
	Pulp to seed ratio
	004.47
	001.93
	013.7
	0006.17
	0006.69
	55.61
	57.88

	18
	Total soluble solids (0B)
	006.64
	003.83
	009.17
	0001.63
	0001.88
	19.25
	20.66

	19
	Fat content (g/100g)
	007.64
	004.74
	010.20
	0001.19
	0001.19
	14.26
	14.28

	20
	Shelf life (days)
	003.76
	002.33
	006.67
	0000.92
	0001.34
	25.49
	30.78

	21
	Reducing sugars (%)
	001.12
	000.75
	001.51
	0000.03
	0000.04
	14.35
	17.25

	22
	Non-reducing sugars (%)
	000.41
	000.32
	000.56
	0000.00
	0000.00
	11.97
	14.70

	23
	Total sugars (%)
	001.53
	001.19
	002.07
	0000.04
	0000.04
	12.50
	12.59



GV = Genotypic variance	GCV = Genotypic coefficient of variance 
PV = Phenotypic variance	PCV = Phenotypic coefficient of variance

3.2 Genetic Gain and Heritability Estimates
Among all the traits, 18 showed very high heritability and are most reliably passed down from parent to offspring, such as fat content (99.67%), total soluble solids (98.54%), fruit yield (90.99%), pulp-to-seed ratio (92.31%), and all physical dimensions. Additionally, 5 traits showed moderately high heritability (60-80%), including pulp percentage (74.66%) and shelf life (68.56%), as well as different types of sugars (Table 3).
	Traits with high genetic gain (%) are the most promising targets for breeders seeking significant improvement in the next generation. In present study, pulp to seed ratio stands out with a genetic gain of 110.08%. This suggests that selecting for a better pulp-to-seed ratio in this avocado population could lead to a massive, practical improvement, resulting in much more edible pulp relative to seed. Other several key productivity and quality traits like Fruit yield (75.66%), Average fruit weight 66.29%), fruit volume (87.30), pulp weight (75.60%) and seed weight (69.70%) and seed percentage (64.26%) show excellent potential 1(Table 3). The traits exhibiting moderate to high heritability include fruit yield, average fruit weight, fruit volume, pulp weight, seed weight, and seed percentage. These traits show a significant genetic influence, indicating they can be reliably passed down from parent to offspring. Shelf life has the lowest heritability (68.56%). This means that environmental factors (storage conditions, harvesting maturity, etc.) play a more significant role in determining shelf life than the ecotype's genes alone. Non-reducing sugars has a genetic gain of only 20.09%. Even though its heritability is moderate (66.33%), the actual expected improvement is relatively small. 
Table 3. Heritability, genetic advance and genetic gain of different characters of avocado ecotypes

	Sl.
No.
	Characters
	Heritability % (Broad sense)
	Genetic advance
	Genetic gain (%)

	1.
	Fruit thickness (mm)
	93.34
	6.71
	48.39

	2.
	Peel thickness (mm)
	97.31
	0.30
	35.27

	3.
	Length of seed cavity (cm)
	90.21
	1.56
	29.13

	4.
	Diameter of seed cavity (cm)
	95.96
	1.44
	26.54

	5.
	Length of seed (cm)
	89.78
	12.09
	28.05

	6.
	Diameter of seed (cm)
	95.42
	1.65
	35.09

	7.
	Number of fruits
	93.84
	209.70
	61.73

	8.
	Fruit yield (Kg)
	90.99
	80.96
	75.66

	9.
	Average fruit weight (g)
	93.34
	195.54
	66.29

	10.
	Fruit length (cm)
	95.41
	3.392
	35.14

	11.
	Fruit diameter (cm)
	85.00
	1.63
	21.20

	12.
	Fruit volume (ml)
	93.05
	213.65
	87.30

	13.
	Pulp weight (g)
	90.03
	170.06
	75.60

	14.
	Seed weight (g)
	90.74
	40.27
	69.70

	15.
	Pulp percentage (%)
	74.66
	12.07
	16.02

	16.
	Seed percentage (g)
	86.87
	13.02
	64.26

	17.
	Pulp to seed ratio
	92.31
	4.92
	110.08

	18.
	Total soluble solids (0B)
	98.54
	2.45
	36.97

	19.
	Fat content (g/100g)	Comment by ronaldinho424: 100 g
	99.67
	2.24
	29.32

	20.
	Shelf life (days)
	68.56
	1.63
	43.47

	21.
	Reducing sugars (%)
	69.20
	0.27
	24.58

	22.
	Non-reducing sugars (%)
	66.33
	0.08
	20.09

	23.
	Total sugars (%)
	98.54
	0.39
	25.56



3.4 Genetic Advance
	In terms of expected improvement, the genetic advance analysis identifies that the largest absolute gains are expected in productivity and physical size traits. Specifically, fruit volume (213.65 ml), number of fruits (209.70), and average fruit weight (195.54 g) exhibit the highest genetic advance, meaning selection is projected to yield substantial changes in the physical size and quantity of the fruit. In contrast, traits related to fruit composition, such as non-reducing sugars (0.08%) and reducing sugars (0.27%), have the lowest genetic advance, indicating that while these traits may be highly heritable, the absolute magnitude of improvement that can be achieved through selection is quite small (Table 3). Breeders would use these high GA values, especially for traits like fruit yield (80.96 Kg), to project the practical success of their selection program. 	Comment by ronaldinho424: kg
4. DISCUSSION
	Selection of elite ecotypes requires a scrupulous understanding of the existing genetic variation for yield and traits associated with it. The phenotypic variance is a combined estimate of genetic and environmental variance, of which only the former one is heritable. The avocado trees are cross-pollinated and the ecotypes collected were of seedling origin. Hence, high degree of variability is observed in the avocado ecotypes collected in the current investigation. The significant differences among avocado ecotypes indicate the presence of genetic variability and provide a good opportunity for selection. In the present investigation, high genotypic variation was seen in characters like pulp to seed ratio, number of fruits, fruit volume, average fruit weight, seed weight, fruit yield and pulp weight (Table 2). These findings are in line with the observations by Gutierrez-Diez et al. (2015), where they found high GCV for characters like seed weight and fruit weight. Similar results were recorded by Liu et al. (2020).
Genetic advance is the degree of gain obtained in a character. Higher genetic advance implies greater amount of genetic variability. Heritability is the percentage of phenotypic variance that is attributed to the genetic variance, which is heritable. Hence, high heritability indicates negligible environmental influence on characters and those characters can, therefore, be used for selection. High heritability may not always associate with large genetic advance. Since high heritability does not always indicate a high genetic gain, heritability is recommended to be considered in association with genetic advance to select elite ones from a population. High genetic advance when coupled with high heritability estimates provides best suitable condition for selection. Estimates of heritability with genetic advance are more reliable and meaningful than individual consideration of the parameters (Nwangburuka and Denton, 2012).	Comment by ronaldinho424: add two references;

(Nwangburuka and Denton, 2012; Simsek and Demirkiran, 2010; Simsek et al., 2010)
The characters like pulp to seed ratio, fruit volume, fruit yield, average fruit weight and the number of fruits had high values of heritability and genetic advance and hence can be considered as parameters of high selection value (Table 3). Selection can therefore be based on these characters and their phenotypic expression would be a good indicator of their genotypic potentiality. These observations are comparable with that of Lavi et al. (1993) who found high estimated heritability values for seed weight and shelf life and with Chen et al. (2008) who reported high heritability value for pulp percentage. 
CONCLUSION
In the present investigation, considerable genotypic variation was observed in traits such as pulp-to-seed ratio, number of fruits per tree, fruit volume, average fruit weight, seed weight, fruit yield, and pulp weight. Among these, the traits pulp-to-seed ratio, fruit volume, fruit yield, average fruit weight, and number of fruits exhibited high heritability coupled with high genetic advance, indicating the predominant role of additive gene action in their inheritance. The genetic evaluation demonstrates that the studied ecotypes possess substantial genetic diversity, providing a valuable foundation for initiating an accelerated breeding program. This program can focus on the improvement and development of new, superior, and high-yielding avocado cultivars that are well adapted to Indian agro-climatic conditions. Given the growing demand for avocados in India and the current limitation in locally adapted, high-performing varieties, selection based on key traits such as pulp-to-seed ratio, fruit volume, fruit yield, average fruit weight, and number of fruits can be strategically employed to enhance productivity, commercial viability, and consumer accessibility.
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