Genetic variability in melon (Cucumis melo L.) for fruit and yield traits
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            ABSTRACT 

	Muskmelon is one of the important crops of Cucurbitaceae family and has very wide genetic variability with respect to morphological characters. The genetic variability of 24 muskmelon accessions was studied for yield and fruit traits at College of Horticulture, Bengaluru, during the year 2015 following RCBD design with two replications. Durgapur Madhu and Kashi Madhu were used as standard checks for comparison.  The analysis of variance revealed wide range of variability among the genotypes for all the yield and fruit traits. Among the 24 melon genotypes, genotype IC321361 was found to be best for traits fruit length, fruit and yield per vine, while the genotypes IC321375 and IC321338 showed good flesh thickness than the other genotypes. The wide variability observed in this study could be utilized further for selecting the parents for developing hybrids and melon crop improvement.
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1. INTRODUCTION 

Introduction: Melon (Cucumis melo L., 2n = 24) of Cucurbitaceae family is one of the economically important crops grown worldwide and has a very wide genetic diversity. The species plays a significant role in supplying fresh fruits that are nutritionally rich with respect to minerals and vitamins (Manchali et al., 2021b). There are several local varieties of melon grown in different regions of India (Manchali et al., 2021a). High variability is observed in melon for the fruit related traits such as size, shape, colour, texture, taste and composition (Bates and Robinson, 1995). It is a highly cross pollinated crop and improved cultivars are mostly andromonoecious in nature and wild are monoecious (Pitrat, 2008). Attempts have been made to characterize the melon germplasm using phenotypic traits which is fundamental in order to provide information for genetic resources conservation and breeding programs. Analyzing genetic diversity would allow a more efficient utilization of plant characters in developing improved varieties for yield and stability. The present investigation was conducted to study the genetic variability among 24 muskmelon accessions based on horticulture traits.

2. material and methods 

The experiment was carried out at research block of the Department of Biotechnology and Crop Improvement, College of Horticulture, Bengaluru. The basic material for the study included 22 non-segregating accessions of melon provided by NBPGR, Jaipur. All the accessions were inbred lines. Durgapur Madhu and Kashi Madhu were used as checks. Randomized Complete Block Design with two replications was followed with a spacing of 2.50 m x 0.45 m. The experiment was conducted under polyhouse condition. Seedlings were raised in protrays then transplanted to main field after 15 days of sowing. All necessary care was taken to establish a healthy melon crop. Observations on Days to first fruiting, Number of fruits per plant, Average fruit weight (kg), Fruit yield per plant (kg), Fruit length (cm), Colour of fruit skin and pulp, Fruit shape in longitudinal section, Fruit sutures, Fruit surface netting and Flesh thickness were recorded based on the PPVFRA DUS guidelines for melon (Choudary et al., 2015). 

3. results and discussion

The mean values of various characters of genotypes and the analysis of variance indicated significant differences among the melon genotypes (Table 1). The genotype IC321375 was observed to produce the fruits earlier (78.50 days) than other genotypes followed by Kashi Madhu and IC321350, while the genotype IC321356 was late (93.50 days) in fruiting followed by IC321340 and IC321357. The mean number of days taken for first fruit harvest was 85.04 days. Differences with respect to fruiting were also observed by Malek et al. (2012) and Sudhakar (2014) in muskmelon. The variation in fruiting gives options for selecting the early and late maturing genotypes.  The genotype IC321340 and IC321357 produced highest number of fruits (4.5), while the least number of fruits (1.5) was recorded in IC321338, IC321355 and IC321375 genotypes. The average fruit weight was recorded minimum in IC321327 (0.24 kg) and maximum in IC321338 (1.10 kg) with the mean value of 0.53 kg. Variation in number of fruits and fruit weight was also observed in melons by Hussain and Zafar (1979), Kandasamy (2004), Erdinc et al., (2008) and Glala et al. (2002). The mean yield per plant was 1.29 kg with a variation ranging from 0.60 kg (IC321327) to 2.85 kg (IC321361). The minimum fruit length was recorded in IC321360 (8.50 cm) and maximum in IC321361 (22.00 cm) with the overall mean of 11.70 cm. Among 24 genotypes in the present study, 16 were short fruited genotypes including standard check Kashi Madhu, Seven were medium fruited including standard check Durgapur Madhu and only one was long fruited genotype i.e., IC321361. The Variation in fruit length is due to the genetic nature of plants under the influence of environmental factors. Similar variation with respect to fruit length was also observed in different studies on muskmelon (Mitchell et al., 2007; Yalcin et al., 2010 and Sudhakar, 2014).  


Table 1.	Genetic variability among the melon genotypes for quantitative traits

	[bookmark: _GoBack]Sl. No.
	Genotype
	Days to fruiting
	Number of fruits per vine
	Average fruit weight (kg)
	Fruit length (cm)
	Flesh thickness (cm)
	Yield per plant (kg)

	 1
	IC321327
	83.00
	2.50
	0.24
	11.00
	1.00
	0.60

	 2
	IC321334 
	85.50
	2.00
	0.50
	10.00
	2.25
	1.00

	 3
	IC321338 
	82.00
	1.50
	1.10
	17.00
	3.82
	1.60

	 4
	IC321340 
	92.50
	4.50
	0.34
	9.00
	2.50
	1.50

	 5
	IC321342 
	83.50
	2.50
	0.50
	10.25
	2.75
	1.26

	 6
	IC321343 
	82.00
	2.00
	0.31
	9.25
	2.00
	0.62

	 7
	IC321346 
	83.50
	2.50
	0.32
	10.50
	3.12
	0.80

	 8
	IC321348 
	86.50
	3.50
	0.33
	10.00
	2.75
	1.12

	 9
	IC321350 
	79.50
	2.50
	0.37
	10.75
	2.75
	0.92

	10
	IC321352 
	82.00
	2.00
	0.65
	12.25
	3.00
	1.30

	11
	IC 321353
	85.50
	2.50
	0.55
	9.25
	2.60
	1.35

	12
	IC321354
	87.50
	2.00
	0.47
	9.50
	3.15
	0.95

	13
	IC321355 
	88.50
	1.50
	0.65
	15.75
	3.75
	0.95

	14
	IC321356
	93.50
	2.50
	0.47
	9.00
	2.75
	1.15

	15
	IC321357
	92.00
	4.50
	0.28
	9.00
	2.35
	1.30

	16
	IC321359 
	85.00
	2.00
	0.72
	13.00
	3.10
	1.37

	17
	IC321360
	86.50
	2.50
	0.38
	8.50
	3.00
	0.94

	18
	IC321361
	89.50
	3.00
	0.95
	22.00
	3.35
	2.85

	19
	IC321368
	84.00
	2.50
	0.47
	9.00
	2.25
	1.20

	20
	IC321372
	86.50
	3.00
	0.51
	11.25
	3.25
	1.53

	21
	IC321374
	85.50
	2.50
	0.50
	12.50
	2.87
	1.25

	22
	IC321375
	78.50
	1.50
	0.94
	17.50
	4.25
	1.44

	23
	K. Madhu
	79.00
	3.50
	0.75
	10.75
	2.87
	2.65

	24
	D. Madhu
	79.50
	2.50
	0.57
	14.00
	3.00
	1.40

	
	Mean
	85.04
	2.56
	0.53
	11.70
	2.85
	1.29

	
	SEm±
	2.07
	0.47
	0.04
	0.94
	0.26
	0.26

	
	CD (5%)
	6.06
	1.38
	0.13
	2.77
	0.76
	0.76



The 24 genotypes were divided into six classes based on fruit shape (Table 2). One genotype had ovate shape, six genotypes were round, one genotype was having elongated globe shape, another 14 genotypes including check Kashi Madhu were having oblate shaped fruits, only the check Durgapur Madhu was having obovate fruit shape and only one genotype was having elongated fruit shape.  Change of skin colour and flesh softening are ethylene dependent (Guis et al., 1997). In present study, orange coloured fruit skin was observed in majority of muskmelon genotypes followed by yellow, yellow green, white, red and white with pink tinge skin colour. Earlier studies (Stepansky et al., 1999; Bokashi et al., 1992; Hossein et al., 2012; Pitrat, 2013; Shivapriya and Sudhakar, 2014 and Rizvi et al., 2023) also show similar results for diversity in skin colour in muskmelon. The variation in skin colour is due to amount of chlorophyll degradation and amount of carotenoids and others pigments exposure or accumulation (Flores et al., 2001). Fruit surface netting is one of the important traits for shelf life analysis in melons. Netted melons have less storage life, that may be a result of the presence of fissured epidermal tissue (netted), which is an elaborated system of lenticels as they are more prone to loose moisture and also the netted rind fruit melons produce higher amounts of ethylene at the stage of ripening (Pratt, 1971). In the present study, 17 genotypes including check Kashi Madhu were recorded with netted fruit surface and seven genotypes had fruits without netting on their surface. Density of netting was varied within the netted genotypes i.e., six genotypes recorded dense netting including a check Kashi Madhu, seven genotypes had medium netting and four genotypes were sparsely netted. Variability in melon fruit surface netting was also observed in studies by Bokashi et al. (1992); Stepansky et al. (1999); Hossein et al. (2012); Pitrat (2013) and Sudhakar (2014). 
Table 2.	Genetic variability among the melon genotypes for qualitative traits

	Sl. No.
	Genotype
	Shape in longitudinal section
	Skin colour
	Surface netting
	Flesh colour

	 1
	IC321327
	Oblate
	Yellow green
	Present
	Light orange

	 2
	IC321334 
	Round
	White
	Absent
	Light orange

	 3
	IC321338 
	Elongated globe
	Yellow
	Present
	White

	 4
	IC321340 
	Oblate
	Orange
	Absent
	White with light green

	 5
	IC321342 
	Oblate
	Yellow
	Present
	Orange

	 6
	IC321343 
	Oblate
	Orange
	Absent
	Green

	 7
	IC321346 
	Round
	White
	Present
	Orange

	 8
	IC321348 
	Oblate
	Orange
	Absent
	Light green

	 9
	IC321350 
	Oblate
	Red
	Present
	Yellow green

	10
	IC321352 
	Ovate
	White
	Present
	White

	11
	IC 321353
	Oblate
	Yellow
	Absent
	Orange

	12
	IC321354
	Oblate
	Yellow
	Present
	Orange

	13
	IC321355 
	Round
	Yellow green
	Present
	White

	14
	IC321356
	Round
	Yellow green
	Present
	Orange

	15
	IC321357
	Oblate
	Orange
	Absent
	Yellow green

	16
	IC321359 
	Round
	Orange
	Present
	Light orange

	17
	IC321360
	Oblate
	Yellow
	Present
	Orange

	18
	IC321361
	Elongated
	Orange
	Absent
	Light orange

	19
	IC321368
	Oblate
	Yellow
	Present
	Orange

	20
	IC321372
	Oblate
	White with pink tinge
	Present
	Yellow green

	21
	IC321374
	Oblate
	Yellow
	Present
	Light orange

	22
	IC321375
	Round
	Orange
	Present
	Light orange

	23
	K. Madhu
	Oblate
	Orange
	Present
	Light orange

	24
	D. Madhu
	Obovate
	Yellow green
	Present
	Yellow green


Higher flesh thickness is a desirable character in melons. In the present investigation, genotypes differed significantly with respect to flesh thickness (Table 1). The highest and lowest flesh thickness was noticed in IC321375 (4.25 cm) and IC321327 (1.00 cm), respectively. General mean was 2.85 cm for flesh thickness. This difference in flesh thickness could be attributed to inherent characteristics of genotype. Fruit flesh thickness increased with increase in size of the fruit with having smaller fruit cavity. These results are in conformity with those studies carried out by Mitchell et al. (2006); Nirmal et al. (2008); Sharma and Lal (2004); Sudhakar (2014); Indraja (2021); Rashmi (2023); Hemanth (2024) in melon. The development of flesh colour is an ethylene-independent trait. Flesh colour is an important trait from the consumer point of view. In the present study, the flesh colour exhibited by the genotypes were light orange (seven genotypes), orange (seven), white (three), white with light green (one), light green (one), yellow green (four) and one genotype with green colour. The expression of colour in the fruit flesh is conditioned by the particular carotenoid type and concentrations, which are influenced by genetic and environmental factors. Similar observations were made by Bokashi et al. (1992); Stepansky et al. (1999), Aragao et al. (2013) in melon accessions, Malik et al. (2014) and Fergany et al. (2011) in melon landraces and Pitrat (2013) in wild and cultivated melon.

4. Conclusion
The assessment of variability present in the crop is a pre-requisite for formulating an effective breeding programme, as the existing variability can be used to enhance the yield level of the cultivars by following appropriate breeding strategies (Patil et al., 2012). Genetic variability is the soul of plant breeding which is important for improvement of quantitative characters. Variability in the fruit characters observed in the present study helps in producing fruits with variable coloured pulp which is much preferable by the consumers through further crop improvement.
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