



Evaluation of Eggplant (Solanum melongena L.) Varieties and Hybrids for Quantitative Traits
ABSTRACT
The present investigation was conducted to assess the performance of eggplant varieties and hybrids for yield attributing traits. Eggplant, (Solanum melongena) is a tender perennial plant of the nightshade family (Solanaceae), grown for its edible fruits. The study was conducted at the vegetables research block of Indian Institute of Horticultural Research, Bengaluru, using seven parents and 30 hybrids of eggplant and the experiment was laid out in randomized complete block design (RCBD) with 3 replications, where data from five randomly selected plants in each entry was considered for eight quantitative traits. The highest variance was recorded in fruit weight and lowest was in fruit yield per plant and in number of primary branches per plant. Among the 30 hybrid cross combinations, hybrid Surya × Rampur Local recorded as best performing hybrid in respect to days to first flowering, number of fruits per plant, and with the fruit yield per plant. Thus, the Surya × Rampur Local hybrid could be a potential variety to be used by eggplant growers in Bengaluru. The hybrids could be utilized for further eggplant improvement program for fruit yields.
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INTRODUCTION
Eggplant or brinjal (Solanum melongena L.) is one of the widely cultivated annual vegetable crops belonging to the Solanaceae family, mainly grown for its edible immature fruits in tropical and subtropical regions of the world. According to Vavilo (1931) and Zeven et al. (1975) eggplant originated in India and with secondary centers, China and South East Asia. In India, eggplant is cultivated almost in all parts of the country for commercial and household consumption purposes. The eggplant is grown extensively in India and its covers 677,000 hectares of area with the production of 12.77 million tones (Horticultural Statistics at a Glance, 2023). It contains low fat and high dietary fiber, a good source of nutrients, vitamins (A and B) and minerals (Ahuja et al., 2012). Other compounds such as anthocyanin, phenols, glycoalkaloids (solasodine), free-reducing sugars and amide proteins are high in eggplant. Eggplant is an excellent source of medicine for liver complaints and diabetics problems (Sabolu et al., 2014; Kumar et al., 2024). The eggplant is an autogamous vegetable crop however some amount of out crossing (6 to 48%) also reported and hence it also called an often-cross pollinated crop (Agrawal, 1980). Due to a large part of eggplant cultivation relies on cultivated varieties rather than hybrids and being an autogamous vegetable crop, pure lines are quickly developed because that the genetic base of cultivated eggplant gradually narrowed down in the course of time (Kumar et al., 2020; Sangam et al., 2020). Several varieties and hybrids are grown in all over India based on the regional and consumer preferences. Lack of appropriate hybrids for specific area and purpose is the major problem in popularizing the hybrids of eggplant. Nevertheless, India ranks second in eggplant production, but productivity is less compared to other countries. In this direction, the utilization of hybrid vigour in crop improvement program has been accepted as an important tool for increasing production, productivity and other economically important traits. Thus, the present investigation was conducted to assess the performance of eggplant varieties and hybrids for yield-attributing traits. 
MATERIALS AND METHODS
Description of the study area

The study was conducted at vegetable research block of Indian Institute of Horticultural Research, Bengaluru. The research institute is located at an altitude of 890 m above sea level and positioned at 13o 58” N latitude and 77o 29” E longitude. The soil type comprises silt clay loam and is slightly acidic ( pH of 6 to 7). 
The plant materials 
Seven different parental lines of eggplant; CARI–1, Surya, WCGR, IIHR–3, S.75, Rampur Local, IIHR–586 and 30 hybrid cross combinations were planted in a randomized complete block design (RBD) with three replications with 60 × 60 cm spacing. All the recommended agronomic practices were followed in raising the plants. The data for eight traits; fruit yield per plant (FYPP), number of fruits per plant (NFPP), plant height (PH), number of primary branches per plant (NPBPP), days to first flowering (DFF), fruit length (FL), fruit width (FW) and fruit weight (FWT) were collected from five randomly selected plants in every parental lines and hybrids and the mean were pooled and analyzed with the Statistical Analysis System Version 9.3 software (SAS, 2012).
RESULTS AND DISCUSSION
The ANOVA for the eight traits for the parent materials and hybrids is given in Table 1. A highly significant difference was observed in fruit weight, plant height, fruit length, fruit width, days to first flowering, and number of fruits per plant. The highest and lowest variances were observed for fruit weight and fruit yield per plant, respectively and there was no variation among the treatments in the number of primary branches per plant.

Table 1. ANOVA for eight different characters of eggplant varieties and hybrids

	Source
	df
	PH
	NPBPP
	DFF
	FL
	FW
	FWT
	NFPP
	FYPP

	Replications
	2
	233.70
	2.25
	35.73*
	147.25**
	89.96**
	773.68
	12.83
	0.39

	Parents and hybrids
	36
	49001.23**
	45.02
	1519.48**
	2662.14**
	1642.94**
	170842.92**
	602.46**
	8.98

	Error
	72
	7621.84
	67.22
	355.60
	306.59
	151.54
	45874.32
	443.96
	18.09


Significant at *0.05 and **0.01

The mean performance of the parental and hybrid materials for the eight traits were given in Table 2. The plant height ranged from 49.57 cm (Surya) to 65.97 cm (IIHR–586) in parents and 83.33 cm (WCGR × IIHR–3) to 125.33 cm (IIHR–3 × WCGR) in hybrids. Parental variations accounted for the number primary branches per plant from 5.00 (WCGR and S.75) to 7.07 (Rampur Local) and 5.83 (WCGR × CARI–1) to 7.73 (Surya × CARI–1) in hybrids. Plant height is a significant growth-attributing trait by which determines the growth and vigour of plants and number of primary branches per plant is another yield-determining component trait in eggplant. Similar results were reported in eggplant for the plant height by Praneetha and Jayalakshmi (2018); Syed et al. (2018), and the number of primary branches per plant by Suresh et al. (2012). 
Table 2. The performance of parents and hybrids for eight different characters in eggplant
	S.No
	Parents and crosses
	PH
	NPBPP
	DFF
	FL
	FW
	FWT
	NFPP
	FYPP

	1.
	CARI-1
	63.30
	6.87
	28.00
	19.67
	24.00
	207.33
	6.11
	1.16

	2.
	Surya
	49.57
	6.80
	26.00
	11.83
	15.00
	63.33
	14.17
	1.87

	3.
	WCGR
	50.23
	5.00
	36.67
	15.67
	21.67
	167.00
	5.43
	0.90

	4.
	IIHR–3
	58.60
	6.53
	29.00
	26.50
	8.00
	53.00
	11.23
	1.17

	5.
	S.75
	51.67
	5.00
	27.33
	26.50
	10.83
	100.67
	8.97
	1.69

	6.
	Rampur Local
	60.47
	7.07
	25.67
	24.50
	10.17
	93.00
	9.10
	1.41

	7.
	IIHR–586
	65.97
	6.13
	25.00
	21.17
	19.67
	183.33
	3.63
	1.14

	8.
	CARI–1 × Surya
	84.33
	6.73
	28.33
	16.00
	19.17
	117.00
	7.07
	1.80

	9.
	CARI–1 × IIHR–3
	105.00
	6.67
	31.33
	21.50
	13.17
	100.67
	9.50
	1.80

	10.
	CARI–1 × WCGR
	103.33
	6.33
	37.00
	16.67
	21.83
	167.33
	5.63
	1.64

	11.
	CARI–1 × S.75
	105.00
	7.33
	36.00
	25.33
	16.67
	177.33
	7.33
	1.63

	12.
	CARI–1 × Rampur Local
	113.00
	6.00
	32.67
	18.17
	16.33
	113.33
	7.60
	1.35

	13.
	CARI–1 × IIHR–586
	100.67
	7.67
	27.67
	25.33
	17.50
	184.00
	5.83
	1.74

	14.
	Surya × CARI–1
	105.33
	7.73
	29.67
	21.00
	16.00
	123.33
	6.59
	1.69

	15.
	Surya × IIHR–3
	98.00
	7.50
	22.00
	22.00
	13.00
	93.33
	8.23
	1.48

	16.
	Surya × WCGR
	97.67
	6.67
	28.00
	14.67
	18.17
	100.00
	6.79
	1.67

	17.
	Surya × S.75
	95.67
	7.27
	31.67
	16.50
	11.83
	67.33
	10.70
	1.89

	18.
	Surya × Rampur Local
	102.67
	6.47
	24.00
	19.00
	14.50
	93.67
	11.70
	2.15

	19.
	Surya × IIHR–586
	111.00
	6.50
	23.00
	23.17
	16.50
	170.00
	6.10
	1.80

	20.
	IIHR–3 × CARI–1
	112.33
	6.07
	30.00
	26.00
	14.00
	123.67
	10.93
	2.07

	21.
	IIHR–3 × Surya
	116.67
	6.33
	28.00
	22.50
	12.83
	83.33
	11.53
	1.88

	22.
	IIHR–3 × WCGR
	125.33
	6.90
	33.67
	23.00
	13.83
	107.67
	9.43
	1.47

	23.
	IIHR–3 × S.75
	110.00
	6.37
	31.00
	32.00
	9.17
	87.00
	9.30
	1.53

	24.
	IIHR–3 × Rampur Local
	112.33
	7.10
	27.00
	27.50
	8.50
	81.67
	9.37
	1.60

	25.
	IIHR–3 × IIHR–586
	87.00
	6.37
	26.33
	29.67
	13.17
	167.33
	9.10
	1.67

	26.
	WCGR × CARI–1
	88.33
	5.83
	34.00
	16.33
	20.83
	153.00
	4.47
	1.29

	27.
	WCGR × Surya
	87.67
	5.97
	30.33
	12.33
	14.83
	83.00
	8.40
	1.60

	28.
	WCGR × IIHR–3
	83.33
	6.00
	33.00
	21.50
	13.83
	130.00
	6.43
	1.13

	29.
	WCGR × S.75
	90.33
	6.23
	35.00
	22.17
	16.17
	137.33
	5.77
	1.35

	30.
	WCGR × Rampur Local
	115.33
	6.33
	32.00
	21.67
	16.17
	157.00
	9.72
	1.95

	31.
	WCGR × IIHR–586
	108.33
	7.00
	32.33
	26.83
	13.67
	113.00
	4.83
	1.74

	32.
	S.75 × CARI–1
	119.67
	7.33
	29.00
	24.67
	17.00
	173.00
	7.53
	2.09

	33.
	S.75 × Surya
	121.67
	6.67
	27.00
	25.50
	13.50
	90.00
	11.70
	1.80

	34.
	S.75 × IIHR–3
	101.67
	6.13
	28.33
	30.33
	9.50
	85.00
	9.30
	1.53

	35.
	S.75 × WCGR
	107.67
	5.47
	31.33
	18.67
	15.83
	127.00
	7.57
	1.68

	36.
	S.75 × Rampur Local
	108.33
	6.57
	34.33
	26.33
	11.17
	91.00
	9.00
	1.73

	37.
	S.75 × IIHR–586
	99.00
	6.00
	30.33
	17.50
	20.17
	150.00
	6.50
	1.75

	
	SE
	8.40
	0.79
	1.81
	1.68
	1.18
	20.61
	2.03
	0.11

	
	CD
	16.75
	1.57
	3.62
	3.36
	2.36
	41.08
	4.04
	0.23

	
	CV%
	10.83
	14.84
	7.46
	9.43
	9.62
	20.69
	30.36
	30.99


Among the parents, IIHR–586 ( 25 days) and WCGR (36.67 days) were found an early and late flowering , respectively while in hybrids; Surya × IIHR–3 (22 days) and CARI–1 × WCGR (37 days) were an early and late flowering, respectively. These results agree with the works of Suresh et al. (2012) and Syed et al. (2018).

The fruit parameters; length, girth and weight are essential as they indirectly contribute towards the total yield in eggplant. The highest fruit length was recorded in IIHR–3 and S.75 (26.50 cm) and the lowest was in Surya (11.83 cm) in parents, whereas 12.33 cm (WCGR × Surya) to 32.00 cm (IIHR–3 × S.75) in hybrids. These results agree with the earlier findings of Gogoi et al. (2018). The highest and the lowest fruit length among parents was recorded in CARI–1 (24.00 cm) and IIHR–3 (8.00 cm), respectively in parents whereas, the highest and lowest were in CARI–1 × WCGR(21.83 cm)  and IIHR–3 × Rampur Local (8.50 cm), respectively. These results agree with  Praneetha and Jayalakshmi (2018) on cultivars of eggplant. Higher fruit weight was recorded from parent CARI–1 (207.33) while, lowest from IIHR–3 (53.00), whereas CARI–1 × IIHR–586 (184.00) and  Surya × S.75 (67.33), respectively in hybrids. These results agree with the works of Bhavana and Singh (2016) and Tripathy et al. (2017).
Regarding the number of fruits per plant; Surya (14.17) and IIHR–586 (3.63) were with the highest and lowest records, respectively in parental genotypes, whereas 4.47 (WCGR × CARI–1) to 11.70 (Surya × Rampur Local), in hybrids, respectively. These results agree with the findings of Bhavana and Singh (2016). The fruit yield per plant (kg) varied from 0.90 kg (WCGR) to 1.87 kg (Surya) among parents and 1.13 kg (WCGR x IIHR–3) to 2.15 kg (Surya × Rampur Local) in hybrids. These results agree with the findings of Suresh et al. (2012) and Syed et al. (2018) on eggplant varieties.
CONCLUSION
The genetics of fruit yield per plant depends on the overall performance of various yield components interacting with each other. In the present investigation based on the mean performance, Surya × Rampur Local was the best-performing hybrid among the tested hybrids in days to first flowering, number of fruits per plant and fruit yield per plant. The other hybrids; S.75 × CARI–1, IIHR–3 × CARI–1, IIHR–3 × Surya and WCGR × Rampur Local were also identified as good performers for yield and other related traits. Therefore, these hybrids could be utilized for further eggplant improvement programs for fruit yields.
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