Morphological Diversity and Yield Assessment of Brinjal (Solanum melongena L.) under Southern Telangana Conditions
ABSTARCT
The study was conducted during Rabi 2024–25 at the College of Horticulture, Rajendranagar, Telangana, to assess genetic variability, trait associations and divergence among 20 brinjal genotypes. Considerable variability was observed among genotypes with respect to stem colour, leaf morphology, corolla colour, fruit colour, fruit distribution and presence of prickles. Stem colour ranged from green to purple 1green, while leaf colour was predominantly green across all genotypes. Variations were evident in corolla colour, which included purple, light purple and white, whereas fruit colour exhibited a wide spectrum such as green, purple, shiny purple, dull green, milky white and purple black with either uniform or striped distribution. Fruit shapes were categorized into round, oblong and long types, with differential expression of prickles on stem, midrib, epicalyx, leaves and petioles across genotypes. In addition, quantitative evaluation of ten morphological traits revealed wide genetic variability across genotypes. Plant height ranged from 70.92 cm to 100.91 cm, while days to 50% flowering varied from 25 to 50.50 days. Significant differences were also recorded for fruit length (4.53–13.63 cm), average fruit weight (34.15–76.93 g), number of fruits per plant (18.60–40.43) and total yield per hectare (19.37–61.00 t/ha). The genotype IC-354511 showed maximum yield potential, while IC-104076 and IC-111018 were identified as early maturing with long fruits and prickle-free traits. The observed variability suggests potential for direct selection and hybridization programs aimed at improving yield and market-preferred qualities in brinjal.
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1. INTRODUCTION
This study holds significant importance for the scientific community as it provides comprehensive insights into the genetic variability and trait associations in brinjal, a key vegetable crop in India. By documenting morphological diversity and yield performance, it lays the foundation for identifying superior genotypes suited for both productivity and consumer preferences. The findings also highlight genotypes with desirable traits such as high yield, early maturity, and absence of prickles, which are crucial for breeding programs. Such research not only strengthens crop improvement strategies but also contributes to sustainable vegetable production and food security. Brinjal (Solanum melongena L.), also known as eggplant or aubergine, is a widely cultivated, Cross pollinated warm-season vegetable belonging to the family Solanaceae, with a chromosome number of 2n=24. It is believed to have originated in India, with its secondary center of diversity in Southeast Asia and is thought to have evolved from the wild species Solanum incanum (Vethamonai et al., 2020)
The crop is highly diverse, with three primary botanical varieties: var. esculentum (round or egg-shaped fruits), var. serpentinum (long, slender types) and var. depressum (dwarf plants). Brinjal is an essential part of Indian diets and is the second most consumed vegetable in the country after potato, along with tomato and onion. (Vethamonai et al., 2020)
It is cultivated extensively in India, Bangladesh, Pakistan, China, Japan, the Philippines and is gaining popularity in regions like Europe, North Africa, and the U.S. (Bohs and Weese, 2010; Daunay and Hazra, 2012;). Nutritionally, brinjal is low in calories but rich in fiber, vitamins and minerals, containing carbohydrates (4%), proteins (2%), fats (1%), and notable levels of vitamin C, vitamin K, iron, manganese and copper (Raigon et al., 2008). It also contains significant antioxidants such as anthocyanins in the peel and nasunin in purple varieties, which help mitigate oxidative stress, lipid peroxidation and reactive oxygen species accumulation (Azuma et al., 2008; Casati et al., 2016).
Glycoalkaloids like solasodine have shown promising anti-cancer properties, including the ability to reduce lung cancer cells in lab studies. Meanwhile, phenolic compounds and anthocyanins play important roles in fighting inflammation and oxidative stress (Shen et al., 2017; Plazas et al., 2013; Braga et al., 2016). From a breeding standpoint, this crop offers a broad range of genetic diversity, which is crucial for identifying and developing genotypes with favorable agricultural traits (Maruthi et al., 2023). 
Genetic improvement programs focus on evaluating and characterizing germplasm for traits like yield, disease resistance and climate adaptability (Allard, 1999).Germplasm characterization helps identify the specific traits each genotype carries, ensuring that researchers and breeders can make the most effective use of the genetic resources available in a germplasm collection. (Maruthi et al., 2025). Selection efficiency depends on the genetic mechanisms in the selected genotypes (Balagoni et al., 2025). 
Improved average genotypic values in superior lines compared to the base population can help breeders make more effective selections early in the breeding process (Anbarasi and Haripriya, 2021). The present study was carried out to examine the genetic variability, heritability, and potential genetic gain for various growth and yield traits in brinjal, using a set of 20 genotypes.
2. MATERIALS AND METHODS
The present experiment was conducted at College of Horticulture, Rajendranagar, Telangana during Rabi 2024-2025. Twenty morphologically diverse genotypes of brinjal were used for the study.  The experiment was laid out in Randomized Block Design with three replications. The site is geographically situated at a latitude of 17.400° N and a longitude of 78.470° E, with an elevation of 542 meters above mean sea level. The soil type of the experimental field was alluvial and the irrigation water used had a neutral pH. All the recommended cultivation practices and plant protection measures were followed to raise healthy crop. The observation were recorded for morphological characters are Stem colour, Leaf colour, Leaf midrib colour, Corolla colour, Fruit colour, Fruit colour distribution, Fruit shape, Presence of prickles on midrib, Presence of prickles on epicalyx, Presence of prickles on leaves, Presence of prickles on stem, Presence of prickles on petioles. The observation was recorded for mean performance for ten characters viz., Plant height (cm), Days to 50 per cent flowering, Days to first harvest, Days to last harvest, Fruit length (cm), Fruit width (mm), Average fruit weight (g), Number of fruits per plant, Total fruit yield per plant kg plant, t ha-1,Total yield per hectare t ha-1. The ANOVA for the design of the experiment was carried out as per the procedure outlined by Panse and Sukhatme (2000).
 



   






 Table 1: List of genotypes evaluated along with their sources
	S. No
	Name of the Genotype
	Source of collection

	1
	IC-111010
	NBPGR, Hyderabad

	2
	IC-111013
	NBPGR, Hyderabad

	3
	IC-345738
	NBPGR, Hyderabad

	4
	IC-104076
	NBPGR, Hyderabad

	5
	IC-345748
	NBPGR, Hyderabad

	6
	IC-111018
	NBPGR, Hyderabad

	7
	IC-090099
	NBPGR, Hyderabad

	8
	IC-354511
	NBPGR, Hyderabad

	9
	IC-347962
	NBPGR, Hyderabad

	10
	IC-104089
	NBPGR, Hyderabad

	11
	IC-354525
	NBPGR, Hyderabad

	12
	IC-354539
	NBPGR, Hyderabad

	13
	IC-090942
	NBPGR, Hyderabad

	14
	IC-354140
	NBPGR, Hyderabad

	15
	IC-090031
	NBPGR, Hyderabad

	16
	Pusa Hara Baigan
	VRS, Hyderabad

	17
	Gulabi
	VRS, Hyderabad

	18
	Pusa Purple Long
	VRS, Hyderabad

	19
	Shyamala
	VRS, Hyderabad

	20
	Bhagyamathi
	VRS, Hyderabad


       Note: VRS: Vegetable Research Station
                 NBPGR: National Bureau of Plant Genetic Resources 
3.RESULTS AND DISCUSSION
Morphological Characters
The morphological evaluation of twenty brinjal (Solanum melongena L.) genotypes revealed significant diversity in stem, leaf, corolla, fruit traits and prickle distribution (Table 2). Such variation in qualitative descriptors is Highly important, as they not only serve as distinctness markers in germplasm characterization but also guide breeders in the identification of parental lines for hybridization and selection.
Stem and Leaf Characters
The stem color across the genotypes ranged from green to a purple-green. Genotypes such as IC-345738, IC-104076 and Pusa Purple Long exhibited green stems, whereas IC-111010, IC-111013 and IC-354539 showed purple-green stems. Variation in stem pigmentation has been reported as a genetic trait associated with anthocyanin accumulation (Karak et al., 2012). Leaf colour was consistently green in all genotypes, but variation was noticed in the leaf midrib colour, which ranged from green to purple. The presence of purple pigmentation in midribs (IC-111013, IC-345738, IC-354525) is an indicator of high anthocyanin content.
Corolla Colour
Wide variability was observed in corolla colour, ranging from purple (IC-111013, IC-354525), light purple (Shyamala, IC-090099), white (IC-104076, IC-347962), to milky white (IC-354140). Such variation in floral pigmentation reflects genetic diversity in anthocyanin synthesis pathways. Similar diversity in corolla colour has been documented by Nikitha et al. (2020), which emphasized its role in varietal distinctiveness.
Fruit Colour and Distribution
Fruit colour exhibit remarkable diversity among the genotypes, with green (IC-111010, IC-354511), green-purple (IC-111013), dull green (IC-104089), light purple (IC-354539), purple shiny (IC-345748, Gulabi), purple-black (IC-345738, Shyamala, Bhagyamathi) and milky white (IC-354140). Fruit colour distribution was either uniform (IC-345738, Gulabi, Shyamala) or striped (IC-111010, IC-111018, IC-090942). These differences in fruit colour and striping pattern have direct commercial significance, as consumer preference is often strongly linked to visual appeal. Mangi et al. (2017) also reported similar diversity in brinjal fruit colour and highlighted its influence on market demand.
Fruit Shape
The genotypes exhibited variation in fruit shape: oblong (IC-111010, IC-111013, Bhagyamathi), round (IC-345738, Shyamala, PHB) and long (IC-104076, IC-345748, PPL, Gulabi). Long-fruited types are generally preferred in urban markets, whereas round types are in high demand in rural markets. Such variability in fruit shape provides an opportunity to cater to diverse consumer preferences and regional demands. Previous studies by Mehta et al. (2009) also highlighted that fruit shape and size are critical descriptors for variety selection and consumer acceptance.
Presence of Prickles
The occurrence of prickles was one of the most distinctive morphological traits differentiating the genotypes. Most accessions such as IC-111010, IC-345738, IC-104076, and Gulabi were devoid of prickles on stem, midrib, leaves, epicalyx and petioles, which is a highly desirable trait for both growers and consumers. However, genotypes like IC-111018, IC-090099 and IC-354539 showed the presence of prickles on multiple plant parts, which is considered undesirable as it hampers harvesting and reduces consumer appeal. The presence of prickles is controlled by dominant genes and their elimination through selection is a primary objective in brinjal improvement (Karak et al., 2012; Kumar et al., 2016).
Mean performance
The data presented in Table 3 revealed that the average performance of the twenty brinjal genotypes demonstrated substantial genetic variability across all the traits examined.Plant height ranged from 70.92 cm (IC-090031) to 100.91 cm (Shyamala) with a mean of 83.78 cm. The earliness in flowering was exhibited by IC-111018 (25 days), while IC-354140 was the latest to flower (50.50 days). The earliest first harvest was recorded in IC-104076 (45.21 days), whereas IC-347962 was the latest (64.04 days). Crop duration, is measured as days to last harvest, ranged from 86.00 days (IC-111018) to 111.50 days (IC-354140). Considerable differences were also recorded for fruit characters, where fruit length varied from 4.53 cm (IC-090031) to 13.63 cm (IC-104076) and fruit width ranged from 25.84 mm (Pusa Purple Long) to 53.64 mm (IC-345738). Average fruit weight was maximun in IC-354511 (76.93 g) and minimum in Pusa Purple Long (34.15 g). Yield parameters showed significant variation, with number of fruits per plant ranging between 18.60(Shyamala) and 40.43 (IC-347962). Fruit yield per plant was maximum in IC-354511 (2.71 kg) and minimum in Shyamala (0.86 kg), which corresponded to yield per hectare values ranging from 19.37 t/ha (Shyamala) to 61.00 t/ha (IC-354511). Such wide variation in mean performance highlights the potential of these genotypes as a source of desirable traits and similar variability in brinjal germplasm was earlier reported by Kumar and Arumugan (2013), Vidhya and Kumar (2015) and Rathod et al. (2024).



















Table 2: Morphological characterization of Brinjal genotypes.
	S.N0
	Genotypes
	Stem colour
	Leaf colour
	Leaf midrib colour
	Corolla colour
	Fruit colour
	Fruit colour distribution 

	1
	IC-111010
	Purple green
	Green
	Green
	Purple
	Green
	Stripped

	2
	IC-111013
	Purple green
	Green
	Purple
	Purple
	Green purple
	Stripped

	3
	IC-345738
	Green
	Green
	Purple
	Purple
	purple black
	Uniform

	4
	IC-104076
	Green
	Green
	Purple
	white 
	purple 
	Uniform

	5
	IC-345748
	Purple green
	Green
	Purple
	Purple
	Purple shiny
	Uniform

	6
	IC-111018
	Purple green
	Green
	Purple
	Purple
	Green
	stripped

	7
	IC-090099
	Green
	Green
	Purple
	light purple
	Purple
	Uniform

	8
	IC-354511
	Green
	Green
	Purple
	Purple
	Green
	Stripped

	9
	IC-347962
	Purple green
	Green
	Purple
	white 
	Purple
	Uniform

	10
	IC-104089
	Purple green
	Green
	Purple
	Purple
	Dull Green
	Stripped

	11
	IC-354525
	Purple green
	Green
	Purple
	Purple
	Purple
	Stripped

	12
	IC-354539
	Purple green
	Green
	Purple
	Purple
	Light Purple
	Uniform

	13
	IC-090942
	Purple green
	Green
	Purple
	Purple
	Green
	Stripped

	14
	IC-354140
	Purple green
	Green
	Purple
	Purple
	Milky white
	Uniform

	15
	IC-090031
	Purple green
	Green
	Green
	Purple
	Green
	Stripped

	16
	PHB
	Green
	Green
	Green
	Purple
	Green
	Stripped

	17
	Gulabi
	Purple green
	Green
	Purple
	Purple
	Purple shiny
	Uniform

	18
	Pusa Purple Long
	Green
	Green
	Green
	Purple
	Purple
	Uniform

	19
	Shyamala
	Purple green
	Green
	Purple
	Light Purple
	purple black
	Uniform

	20
	Bhagyamathi
	Purple green
	Green
	Purple
	Purple
	purple black
	 (
Cont
….
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	S.N0
	Genotypes
	Fruit shape
	Presence of prickles on midrib
	Presence of prickles on epicalyx
	Presence of prickles on leaves
	Presence of prickles on stem
	Presence of prickles on petioles

	1
	IC-111010
	Oblong
	Absent
	Absent
	Absent
	Absent
	Absent

	2
	IC-111013
	Oblong
	Present
	Absent
	Absent
	Present
	Absent

	3
	IC-345738
	Round
	Absent
	Absent
	Absent
	Absent
	Absent

	4
	IC-104076
	Long
	Absent
	Absent
	Absent
	Absent
	Absent

	5
	IC-345748
	Long
	Absent
	Absent
	Absent
	Absent
	Absent

	6
	IC-111018
	Round
	Present
	Present
	Present
	Present
	Present

	7
	IC-090099
	Long
	Present
	Present
	Present
	Present
	Present

	8
	IC-354511
	Round
	Absent
	Absent
	Absent
	Absent
	Absent

	9
	IC-347962
	Oblong
	Absent
	Present
	Absent
	Absent
	Absent

	10
	IC-104089
	Oblong
	Absent
	Absent
	Absent
	Absent
	Absent

	11
	IC-354525
	Round
	Present
	Absent
	Absent
	Absent
	Absent

	12
	IC-354539
	Long
	Present
	Present
	Present
	Present
	Absent

	13
	IC-090942
	Oblong
	Absent
	Absent
	Absent
	Absent
	Absent

	14
	IC-354140
	Oblong
	Absent
	Absent
	Absent
	Absent
	Absent

	15
	IC-090031
	Round
	Absent
	Absent
	Absent
	Absent
	Absent

	16
	PHB
	Round
	Absent
	Absent
	Absent
	Absent
	Absent

	17
	Gulabi
	Long
	Absent
	Absent
	Absent
	Absent
	Absent

	18
	Pusa Purple Long
	Long
	Absent
	Absent
	Absent
	Absent
	Absent

	19
	Shyamala
	Round
	Absent
	Absent
	Absent
	Absent
	Absent

	20
	Bhagyamathi
	Oblong
	Absent
	Absent
	Absent
	Absent
	Absent





Table 3: Mean performance of 20 genotypes for ten characters in brinjal
	GENOTYPES
	Plant height(cm)
	Days to 50% flowering
	Days to first harvest
	Days to last harvest
	Fruit length (cm)
	Fruit width(mm)
	Average fruit weight (g)
	Number of fruits per plant
	Fruit yield per plant (kg)
	Total fruit yield per hectare (t)

	IC-111010
	77.20
	26.50
	54.03
	92.50
	8.58
	36.97
	53.21
	32.98
	1.76
	39.56

	IC-111013
	79.56
	35.50
	50.94
	93.50
	7.26
	42.01
	56.71
	33.48
	1.90
	42.74

	IC-345738
	75.38
	28.50
	56.18
	90.50
	6.02
	53.64
	70.16
	27.73
	1.95
	43.80

	IC-104076
	78.17
	27.50
	45.21
	89.00
	13.63
	27.23
	53.60
	32.53
	1.74
	39.21

	IC-345748
	79.26
	35.50
	54.99
	98.50
	9.84
	34.10
	69.91
	30.88
	2.16
	48.58

	IC-111018
	75.23
	25.00
	51.04
	86.00
	6.31
	52.09
	68.06
	29.22
	1.98
	44.65

	IC-090099
	78.82
	33.50
	55.13
	97.50
	9.35
	31.23
	45.07
	30.07
	1.40
	31.54

	IC-354511
	83.67
	36.00
	54.72
	98.00
	5.94
	51.71
	76.93
	35.40
	2.71
	61.00

	IC-347962
	85.24
	37.00
	64.04
	101.50
	6.58
	46.92
	61.71
	40.43
	2.48
	55.88

	IC-104089
	84.98
	27.50
	46.36
	93.00
	7.22
	42.68
	59.93
	36.53
	2.19
	49.28

	IC-354525
	85.77
	38.00
	54.50
	100.50
	6.17
	48.47
	60.93
	38.63
	2.39
	53.84

	IC-354539
	84.81
	28.00
	48.34
	95.00
	9.22
	49.13
	51.19
	37.70
	1.90
	42.86

	IC-090942
	78.08
	30.50
	52.19
	95.00
	7.64
	41.84
	68.44
	33.27
	2.28
	51.29

	IC-354140
	84.66
	50.50
	59.02
	111.50
	9.73
	34.93
	53.97
	32.92
	1.79
	40.28

	IC-090031
	70.92
	42.50
	47.83
	105.00
	4.53
	41.10
	41.71
	25.45
	1.07
	23.97

	PHB
	82.81
	42.00
	51.88
	101.00
	5.02
	51.59
	64.04
	29.90
	1.92
	43.19

	Gulabi
	91.66
	32.50
	45.83
	95.00
	12.23
	26.72
	41.49
	25.40
	1.19
	26.72

	 Pusa Purple Long
	84.40
	41.00
	50.94
	102.50
	11.85
	25.84
	34.15
	35.77
	1.23
	27.59

	Shyamala
	100.91
	26.50
	47.69
	91.50
	5.50
	45.48
	56.18
	18.60
	0.86
	19.37

	Bhagyamathi
	97.97
	27.00
	47.92
	93.00
	7.67
	38.22
	51.37
	22.58
	1.19
	26.80

	MEAN
	83.78
	33.55
	52.60
	96.53
	7.92
	41.16
	56.82
	31.47
	1.80
	40.61

	SEm+
	2.565
	0.866
	2.146
	2.414
	0.342
	2.038
	1.694
	0.768
	0.069
	1.545

	CD at 5%
	7.343
	2.479
	6.143
	6.912
	0.980
	5.834
	4.868
	2.208
	0.199
	4.439

	CV
	5.303
	4.469
	7.065
	4.332
	7.493
	8.575
	5.163
	4.228
	6.628
	6.588
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                          Fig 1 : Twenty Genotypes of brinjal (Solanum melongena L.)
CONCLUSION
The 20 brinjal genotypes exhibited wide morphological diversity in stem, corolla, fruit colour, shape and distribution, along with variation in prickle occurrence. Prickle-free types with desirable fruit traits offer good scope for selection and use in breeding programmes. The mean performance study of 20 brinjal genotypes revealed wide variability for all yield and yield-related traits. IC-354511 was identified as the highest yielder with maximum fruit yield per plant (2.71 kg) and per hectare (61.00 t), while IC-111018 was the earliest genotype. IC-104076 and Pusa Purple Long were notable for long fruits, as IC-345738 for wider fruits. These genotypes can be effectively utilized in breeding programmes for yield improvement and diversification.
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