Morphological and Biochemical Characterisation of Snake Gourd Genotypes under Foothill Conditions of Nagaland

Abstract
	Snake gourd is cultivated extensively in tropical and subtropical regions for its tender fruits, which are consumed as vegetables and for its medicinal properties. The foothill regions of Nagaland present considerable potential for enhancing household nutrition, income generation and diversifying cropping systems. The present study was conducted to assess the morphological and biochemical diversity of twenty-five snake gourd (Trichosanthes cucumerina var. anguina) genotypes under the foothill conditions of Nagaland to identify superior types for varietal improvement. Field trials were conducted during 2022 and 2023 at Medziphema, Nagaland University, using a randomised block design with three replications. Data were subjected to ANOVA for RBD. Morphological characterization showed uniformity in stem shape (angular), tendril type (coiled), fruit pubescence and waxiness, while moderate variation were observed in leaf shape (cordate, reniform, orbicular), lobing (3-7 lobes), fruit shape (elongate slightly curved- 52%, elongate-32%, oblong-8%), fruit colour (light green- 40%, dark green-28%, medium green-24%, white-8%) and stripe pattern (distinct-52%, diffused-40%, absent-8%). Biochemical analysis revealed significant variation in total soluble solids (3.79-5.95°Brix), vitamin C (4.39-6.83 mg/100 g), moisture content (89.76-93.88%), carbohydrate content (3.76-5.50%), crude protein (0.56-0.89%), dry matter (6.12-10.24%)  and shelf life varied from 9.87- 16.07 days. Genotype-1, Genotype-6, Genotype-7, Genotype-15 and Genotype-16 were identified as most promising owing to their superior sweetness, nutritional quality and storage potential. These results confirm significant exploitable genetic diversity for breeding high-yielding, nutritionally rich, and market-preferred snake gourd cultivars suited to Nagaland and similar agro-climatic regions. Future work should focus on integrating genomic tools  along with multi-location trials to identify stable, high-performing cultivars that are climate-resilient and adaptive to market requirements.
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1. INTRODUCTION
Snake gourd (Trichosanthes cucumerina var. anguina L.) is an annual, day-neutral climbing vegetable crop belonging to the family Cucurbitaceae (Bharadwaj et al., 2025). Belonging to the family Cucurbitaceae, snake gourd is a summer-season vegetable. It has numerous health benefits, which make it a highly preferable vegetable among the Cucurbitaceae family. It is cultivated during sunny climatic conditions as a climbing crop (Awasthi et al., 2023). It is cultivated extensively in tropical and subtropical regions for its tender fruits, which are consumed as vegetables and for its medicinal properties. The plant is an herbaceous annual climber with forked tendrils, palmate lobed leaves, white fringed flowers and long slender fruits that may reach 1-6 feet in length (Pandit et al., 2025). Apart from horticultural value, snake gourd is a very good source of carbohydrates (3.3%), fibre (0.5%), protein (0.5%), minerals (0.5%) and macro-elements like phosphorus (135 mg/100 g) and potassium (121.6 mg/100 g) (Atugwu et al., 2022). It also contains a good source of β-carotene, lycopene, flavonoids, phenolic acids and punicic acid which have anti-carcinogenic. These bioactive compounds add therapeutic value, making the crop important for nutrition security and attractive for commercial cultivation (De Maria et al., 2025). 
Agriculture is the presiding occupation in Nagaland, in both employment and income source; it is the main stay of economy in the state and the traditional form of farming had been in practice by the nagas since time immemorial (Solo & Kikhi, 2021; Schröder et al., 2024). The foothill regions of Nagaland present considerable potential for enhancing household nutrition, income generation and diversifying cropping systems. The region’s warm, humid climate and fertile soils are favourable for cucurbit cultivation, yet the crop remains underutilised compared to other vegetables. Its adaptability to small holder production systems and high yield potential make it very suitable for expansion in these areas. However, for a successful varietal improvement and commercialisation, comprehensive knowledge of the crop’s genetic variability is essential (Singer et al., 2021). In cross-pollinated crops like snake gourd, assessment of genetic variability among the local germplasm resources is particularly important because it can broaden the genetic base and provide novel alleles for future cultivar development (Islam et al., 2022).
Genetic diversity is a prerequisite for initiating any crop improvement programme. Modern plant breeding techniques have significantly narrowed genetic diversity, underscoring the need to explore novel sources of variation for integration into modern breeding techniques such as quantitative trait locus  (QTL) and molecular-assisted breeding (Fu, 2015; Sun et al., 2025). In order to mitigate genetic bottlenecks and attain continued genetic improvement, breeders must incorporate genotypes with a wider range of genetic variability into breeding programs (Mishra and Amrate, 2024). Technological advancements like next-generation sequencing have enabled thorough exploration of snake gourd genotypes (Ma et al., 2020). Morphological characterisation acts as a fundamental tool for assessing genetic makeup of different genotypes. It helps breeders in identifying and maintaining their genetic diversity, which is crucial for the success of modern breeding programs. The utilisation and preservation of such diversity strengthens the development of improved cultivars with desirable agronomic traits through advanced breeding techniques (Priya et al.,2022). In cucurbits, previous studies have shown that traits such as fruit length, fruit diameter, number of fruits per plant and days to flowering are often strongly associated with yield, but the significance and direction of these associations can vary depending on the environment. For this reason, localised evaluation under specific agro-ecological conditions, such as the foothills of Nagaland, is essential to determine stable, high-performing genotypes.
Despite the recognised importance of genetic variability studies in crop improvement, detailed morphological and biochemical characterisation of snake gourd genotypes in Nagaland remains limited. This gap limits the effective utilisation of locally adapted germplasm in breeding programs, potentially overlooking valuable traits such as earliness, fruit quality and stress tolerance. Addressing this gap could significantly contribute to the development of improved varieties tailored to the region’s agro-climatic conditions, with potential benefits extending to similar environments elsewhere. In this context, the present investigation was undertaken with the objective of assessing morphological variation among genotypes collected from diverse regions and comparatively evaluating their biochemical attributes.
2. MATERIAL AND METHODS 
The present field experiment was conducted during 2022 and 2023 at the Instructional-cum-Research Farm, School of Agricultural Sciences, Medziphema Campus, Nagaland University, located at 25°45’43” N latitude, 93°53’04” E longitude and 305 m above mean sea level. The experimental site is characterised by a humid subtropical climate with an average annual rainfall of 2000-2500 mm, relative humidity of 70-80%, temperature ranging from 21-32°C in summer and occasionally falling below 8°C during winter; the sandy loam, well-drained soil of the site had a mean pH of 4.6. The experiment comprised twenty-five snake gourd genotypes collected from diverse agro-climatic regions of India. The genotypes collected were Swetha obtained from Dr. YSR Horticultural University, Andhra Pradesh; CO-2 from Tamil Nadu Agricultural University, Coimbatore, Tamil Nadu; Konkan Swetha from Konkan Krishi Vidyapeeth, Dapoli, Maharashtra; Harithashree from Kerala Agricultural University, Thrissur, Kerala; Baby, Kaumudi and Manushree from local collections; Genotype-1 from ICAR-Indian Institute of Vegetable Research, Varanasi, Uttar Pradesh; and Genotype-2 to Genotype-18 were sourced from various traditional cultivation pockets and farmer selections across different regions of the country.  
The experiment was laid out in a randomised block design (RBD) with three replications. The morphological observations were recorded from five randomly selected plants per plot using standard descriptors and the RHS Colour Chart. The characters which included stem shape and pubescence, leaf margin, shape and lobes, tendril status and type, fruit shape, colour, base shape, pubescence, waxiness, strip number and colour. Biochemical analyses were assessed from representative fruit samples to determine various quality parameters. Total soluble solids (°Brix) were estimated using a hand refractometer, the titration method for Vitamin C by Nielsens (2017). Moisture content was determined through oven drying at 105°C, AOAC, 1990, carbohydrate content by Anthrone method (Yemen and Willis, 1954), whereas crude protein was estimated using the Kjeldahl method (AOAC, 1960). Dry matter content was calculated based on oven-dried weights, and shelf life was assessed under ambient storage conditions until the loss of marketability. Data were subjected to ANOVA for RBD following Panse and Sukhatme (1978), with means compared at a 5% significance level and standard error (SEm) and critical difference (CD) computed wherever applicable. 
3. RESULTS AND DISCUSSION
3.1 Morphological characterisation.
The data pertaining to the morphological characterisation of various genotypes of snake gourd are presented in Table 1. The characterisation was based on standard descriptors of Trichosanthes cucumerina, and the results showed significant variation with good prospects for germplasm utilisation and crop improvement. In this study, stem morphology was found to be uniform across all the genotypes, with each of the genotypes exhibiting an angular stem shape, a trait often linked to good mechanical support and upright growth habit, corroborating the observations of Khatun et al. (2023). Similarly, stem pubescence was observed consistently across all the genotypes, indicating uniform expression of this trait and indicating adaptive role in protection against herbivory or desiccation (Ara et al., 2015). In regard to leaf blade margin, it was predominantly entire in all the 24 genotypes except for Genotype-12, which displayed a serrated margin, suggesting limited but exploitable variation for improvement in canopy architecture. Leaf shape exhibited limited variation, with cordate form predominating in 22 genotypes, while reniform (Baby, Genotype-17) and orbicular (Genotype-11) shapes were rare, potentially serving as diagnostic morphological markers in Germplasm cataloguing. Leaf lobing varied from three to seven lobes, with three-lobed leaves being the most frequent, reflecting moderate diversity consistent with patterns previously reported in cucumber (Ahmed et al., 2022). Tendril presence and type were entirely uniform, with all genotypes exhibiting coiled tendrils, underscoring their critical role in supporting the climbing growth habit of the snake. 
Fruit morphology also exhibited great variability, particularly in its shape, colour and surface traits. Three distinct fruit shapes were identified with elongate slightly curved (52%), elongate (32%) and oblong (8%), with predominance of elongate form reflecting prevailing consumer preferences in Indian markets. With respect to fruit colour, four different colours were observed, viz. light green (40%), dark green (28%), medium green (24%) and white (8%).  This variation is consistent with market-driven selection pressures, as also noted by Ara et al. (2015). In contrast, uniformity was observed for blossom-end shape (all pointed) as well as for fruit pubescence and waxiness (present across all genotypes), traits that may be genetically fixed and beneficial for post-harvest quality (Khatun et al., 2023). The peduncle-end shape also exhibited variation, with 76% of genotypes showing a rounded form and 24% in pointed form, making it a useful trait for varietal differentiation. Fruit stripe patterning showed considerable variation with clearly defined stripes (52%), diffused stripes (40%) and absence (8%) of stripes. Stripe colour was predominantly white (88%), while green stripes were confined to four genotypes, and a complete absence of striping was noted in CO-2. Such variation in fruit surface characteristics holds considerable relevance for market appeal and consumer acceptance (Ara et al., 2013).
Overall, the morphological evaluation under foothill conditions of Nagaland demonstrated uniformity in traits such as stem form, tendril type, fruit pubescence and waxiness, while moderate diversity was observed in leaf shape, lobing pattern, fruit shape, colour and surface striping. The observed phenotypic variability, although limited for certain traits, constitutes a valuable genetic resource for breeding programs aimed at consumer preference, adaptability and morphological distinctness.  Genotypes exhibiting rare leaf and fruit morphologies require further evaluation for yield performance, biochemical quality, and stress resilience, thereby contributing to the enrichment of the genetic base for snake gourd improvement across diverse agro-ecological regions.
3.2 Biochemical characterisation
[bookmark: _Hlk206495374]Biochemical characterisation of twenty-five snake gourd genotypes showed significant variability in quality traits such as total soluble solids (TSS), Vitamin C, moisture, carbohydrate, crude protein, dry matter and shelf-life. These variations observed under foothill conditions of Nagaland show the influence of both genetic constitution and local agro-climatic factors (Table 2 and Figure 1).
3.2.1. Total Soluble Solids (°Brix):  Significant variations were observed among the genotypes in TSS content, which ranged from 3.21 to 5.08 °Brix. The highest TSS was recorded in Genotype-1 (5.08 °Brix), at par with Genotype-7 (4.82 °Brix, Genotype-14 (4.64 °Brix) and Genotype-6 (4.62 °Brix), whereas the lowest values were observed in Manushree (3.21 °Brix). Based on the results, Genotype-1, Genotype-7, Genotype-6, and Genotype-14 can be considered superior for sweetness and flavour, with differences among them being statistically at par. A higher TSS could be attributed to efficient translocation of assimilates, optimal fruit maturation and genetic predisposition for sugar accumulation, while lower values may result from delayed maturity or higher moisture dilution effect (Beckles et al., 2012; Koundinya et al., 2017).
3.2.2. Vitamin C content (mg/100g): The genotypes showed significant differences in Vitamin C content, which varied between 3.92 and 5.91 mg/100 g. The highest content was recorded in Genotype-16 (5.91 mg/100 g), statistically at par with Genotype-3 (5.80 mg/100 g) and Genotype-9 (5.64 mg/100 g). The lowest value was recorded in Genotype-12 (3.92 mg/100 g). The observed variability in ascorbic acid content may be ascribed to environmental regulation of its biosynthetic pathways. Genotype-specific metabolic efficiencies appear to determine elevated concentrations, while reduced levels likely result from accelerated catabolism during ripening or increased susceptibility to oxidative processes (Boiteux, 2000)
3.2.3. Moisture content (%): Moisture content ranged from 90.47-94.31%, with majority of the genotypes exhibiting above 93%. The highest value of moisture content was recorded in Genotype-12 (94.31%) statistically at par with Genotype-18 (94.11%), while the lowest value was recorded in Genotype-6 (90.51%). Elevated moisture content enhances juiciness but results in rapid perishability in produce, and comparatively low moisture levels favour processing suitability and extended storability. This variation is likely attributed to differences in fruit cell structure, cuticle thickness and transpiration rates (Lara et al., 2019).
3.2.4. Carbohydrate content (%): Carbohydrate content varied from 3.45 to 4.98%    Genotype-18 (4.98%) recorded the highest carbohydrate content, which was at par with Genotype-17(4.97%), while the lowest value was obtained in Genotype-12 (3.45%). Higher carbohydrate content is usually linked with enhanced photosynthetic efficiency and reduced post-harvest respiration, while low carbohydrate levels could result from rapid metabolic turn over or environmental stress during fruit development (Prasad et al., 2023).
3.2.5. Crude protein content (%): Among the genotypes evaluated, crude protein content ranged from 0.50% to 0.79%, with Kaumudi (0.78%) recording the highest crude protein content, followed by Genotype-5 (0.74%), while the lowest content was recorded in Genotype-8 (0.50%). Variation may be due to genotypic differences in nitrogen assimilation and allocation within fruit tissues. Nitrogen is vital for amino acid and protein biosynthesis and thus plays a major role in metabolic regulation (Shah, 2008), as such, genotypes with higher protein content hold high potential for nutritional improvement through targeted breeding.
3.2.6. Dry matter (%): From the data, dry matter content was found to vary between 5.70 to 9.53%, with the highest dry matter content in Genotype-6 (9.49%), which was at par with Genotype-4 (9.46%), while Genotype-18 (5.89%) recorded the lowest. High dry matter content is typically associated with superior texture, processing quality and flavour concentration, whereas low content may result from excessive water retention or reduced carbohydrate accumulation (Nardozza et al., 2011).
3.2.7. Shelf life: Shelf life varied significantly among the genotypes studied, with highest obtained in Genotype-16 (15.37 days), while the lowest was recorded from Manushree (9.27 days). The variation in shelf life may be attributed to genotypic differences in respiration rate and fruit structural traits, as longer shelf life is usually associated with thicker cuticles and firmer texture that delay senescence and microbial decay (Lara et al., 2019). These highlight strong genetic diversity among snake gourd genotypes, offering promising opportunities for breeding programs focused on improving nutritional quality, storage potential and processing suitability. 
4. Conclusion
The evaluation of twenty-five snake gourd genotypes under the foothill conditions of Nagaland revealed substantial variability in morphological, biochemical and storage-related traits, highlighting the genetic diversity within this crop. Among the genotypes studied, Genotype-1, Genotype-6, Genotype-7, Genotype-15 and Genotype-16  were the most promising in terms of biochemical properties such as higher TSS, vitamin-C content, crude protein content and storage stability. This genetic variability facilitates opportunities to further improve yield, nutritional quality and adaptability through conventional breeding, hybridisation and molecular approaches. Future work should focus on integrating genomic tools along with multi-location trials to identify stable, high-performing cultivars that are climate-resilient and adaptive to market requirements.
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[bookmark: _GoBack]Table 1. Morphological characterization of various genotypes of snake gourd
	Genotypes
	Stem shape
	Stem pubescence
	Leaf blade margin
	Leaf shape
	Number of lobes
	Tendril status
	Tendril type
	Fruit shape
	Fruit colour
	Fruit shape of base at blossom end
	Fruit shape at base of peduncle
	Fruit pubescence
	Fruit waxiness of skin
	Fruit strips
	Colour of strips

	Swetha
	Angular
	Present
	Entire
	Cordate
	3
	Present
	Coiled
	Elongate slightly curved
	White
	Pointed
	Rounded
	Present
	Present
	Strong
	White

	CO 2
	Angular
	Present
	Entire
	Cordate
	4
	Present
	Coiled
	Oblong
	White
	Pointed
	Rounded
	Present
	Present
	Absent
	Absent


	Konkan Swetha
	Angular
	Present
	Entire
	Orbicular
	3
	Present
	Coiled
	Elongate slightly curved
	Light green
	Pointed
	Pointed
	Present
	Present
	Clearly defined
	Green

	Harithashree
	Angular
	Present
	Entire
	Cordate
	3
	Present
	Coiled
	Elongate
	Dark Green
	Pointed
	Rounded
	Present
	Present
	Clearly defined
	White

	Baby
	Angular
	Present
	Entire
	Reniform
	5
	Present
	Coiled
	Oblong
	Light green
	Pointed
	Rounded
	Present
	Present
	Weak
	Green

	Kaumudi
	Angular
	Present
	Entire
	Cordate
	3
	Present
	Coiled
	Elongate
	Light green
	Pointed
	Rounded
	Present
	Present
	Diffused
	Green

	Manushree
	Angular
	Present
	Entire
	Cordate
	7
	Present
	Coiled
	Elongate
	Light green
	Pointed
	Rounded
	Present
	Present
	Diffused
	Green

	Genotype-1
	Angular
	Present
	Entire
	Cordate
	5
	Present
	Coiled
	Elongate slightly curved
	Light green
	Pointed
	Rounded
	Present
	Present
	Clearly defined
	White

	Genotype-2
	Angular
	Present
	Entire
	Cordate
	7
	Present
	Coiled
	Elongate slightly curved
	Dark green
	Pointed
	Rounded
	Present
	Present
	Clearly defined
	White

	Genotype-3
	Angular
	Present
	Entire
	Cordate
	4
	Present
	Coiled
	Elongate
	Light green
	Pointed
	Pointed
	Present
	Present
	Diffused
	White

	Genotype-4
	Angular
	Present
	Entire
	Orbicular
	3
	Present
	Coiled
	Elongate slightly curved
	Medium Green
	Pointed
	Pointed
	Present
	Present
	Diffused
	White

	Genotype-5
	Angular
	Present
	Serrate
	Cordate
	6
	Present
	Coiled
	Elongate slightly curved
	Light green
	Pointed
	Rounded
	Present
	Present
	Clearly defined
	White

	Genotype-6
	Angular
	Present
	Entire
	Cordate
	4
	Present
	Coiled
	Elongate
	Medium Green
	Pointed
	Rounded
	Present
	Present
	Diffused
	White

	Genotype-7
	Angular
	Present
	Entire
	Cordate
	7
	Present
	Coiled
	Elongate
	Medium Green
	Pointed
	Rounded
	Present
	Present
	Clearly defined
	White

	Genotype-8
	Angular
	Present
	Entire
	Cordate
	4
	Present
	Coiled
	Elongate slightly curved
	Dark Green
	Pointed
	Rounded
	Present
	Present
	Clearly defined
	White

	Genotype-9
	Angular
	Present
	Entire
	Cordate
	7
	Present
	Coiled
	Elongate slightly curved
	Dark Green
	Pointed
	Rounded
	Present
	Present
	Diffused
	White

	Genotype-10
	Angular
	Present
	Entire
	Cordate
	7
	Present
	Coiled
	Elongate slightly curved
	Medium Green
	Pointed
	Rounded
	Present
	Present
	Diffused
	White

	Genotype-11
	Angular
	Present
	Entire
	Cordate
	4
	Present
	Coiled
	Elongate
	Dark Green
	Pointed
	Pointed
	Present
	Present
	Clearly defined
	White

	Genotype-12
	Angular
	Present
	Entire
	Cordate
	5
	Present
	Coiled
	Elongate slightly curved
	Light green
	Pointed
	Pointed
	Present
	Present
	Diffused
	White

	Genotype-13
	Angular
	Present
	Entire
	Cordate
	3
	Present
	Coiled
	Elongate slightly curved
	Dark green
	Pointed
	Rounded
	Present
	Present
	Clearly defined
	White

	Genotype-14
	Angular
	Present
	Entire
	Cordate
	3
	Present
	Coiled
	Elongate
	Light green
	Pointed
	Rounded
	Present
	Present
	Clearly defined
	White

	Genotype-15
	Angular
	Present
	Entire
	Cordate
	6
	Present
	Coiled
	Elongate slightly curved
	Medium Green
	Pointed
	Rounded
	Present
	Present
	Diffused
	White

	Genotype-16
	Angular
	Present
	Entire
	Cordate
	4
	Present
	Coiled
	Elongate slightly curved
	Light green
	Pointed
	Rounded
	Present
	Present
	Diffused
	White

	Genotype-17
	Angular
	Present
	Entire
	Reniform
	6
	Present
	Coiled
	Elongate
	Medium Green
	Pointed
	Pointed
	Present
	Present
	Clearly defined
	White

	Genotype-18
	Angular
	Present
	Entire
	Cordate
	5
	Present
	Coiled
	Elongate
	Medium Green
	Pointed
	Pointed
	Present
	Present
	Diffused
	White



Table 2. Biochemical characterization of various genotypes of snake gourd (pooled data)

	Genotypes
	TSS (°Brix)
	Vitamin C (mg 100g-1)
	Moisture (%)
	Carbohydrate (%)
	Crude protein (%)
	Dry matter (%)
	Shelf life (in days)

	Swetha
	4.21
	4.63
	93.56
	3.86
	0.66
	6.44
	12.88

	CO2
	3.62
	5.01
	93.08
	3.54
	0.67
	6.92
	11.95

	Konkan Swetha
	3.60
	4.25
	93.08
	3.64
	0.55
	6.93
	13.22

	Harithashree
	4.24
	5.48
	93.13
	3.89
	0.65
	6.87
	13.32

	Baby
	4.02
	4.97
	93.20
	3.86
	0.58
	6.80
	11.62

	Kaumudi
	3.41
	5.42
	93.18
	3.86
	0.78
	6.82
	12.28

	Manushree
	3.21
	5.43
	93.64
	4.74
	0.52
	6.36
	9.27

	Genotype-1
	5.08
	5.02
	90.67
	4.26
	0.67
	9.33
	12.28

	Genotype-2
	4.24
	5.57
	93.58
	3.79
	0.59
	6.42
	11.27

	Genotype-3
	3.94
	5.80
	90.47
	3.89
	0.68
	9.53
	12.17

	Genotype-4
	4.39
	4.97
	90.54
	3.97
	0.64
	9.46
	12.00

	Genotype-5
	4.24
	4.18
	93.43
	4.06
	0.74
	6.57
	12.85

	Genotype-6
	4.62
	4.39
	90.51
	3.78
	0.57
	9.49
	11.75

	Genotype-7
	4.82
	5.36
	90.81
	3.80
	0.63
	9.19
	12.18

	Genotype-8
	4.29
	5.31
	93.84
	3.67
	0.50
	6.16
	13.18

	Genotype-9
	4.05
	5.64
	94.09
	3.73
	0.59
	5.91
	9.37

	Genotype-10
	4.32
	5.00
	93.07
	3.94
	0.55
	6.93
	11.57

	Genotype-11
	4.09
	3.97
	94.06
	3.74
	0.65
	5.94
	11.42

	Genotype-12
	4.39
	3.92
	94.31
	3.45
	0.53
	5.70
	10.70

	Genotype-13
	4.26
	4.25
	93.65
	4.15
	0.77
	6.35
	11.52

	Genotype-14
	4.64
	5.31
	93.29
	4.05
	0.63
	6.71
	14.90

	Genotype-15
	4.55
	4.74
	93.48
	3.87
	0.59
	6.52
	10.80

	Genotype-16
	4.52
	5.91
	93.93
	4.82
	0.79
	6.07
	15.37

	Genotype-17
	4.31
	4.48
	94.01
	4.97
	0.61
	5.99
	12.37

	Genotype-18
	4.38
	5.16
	94.11
	4.98
	0.64
	5.89
	12.70

	Mean
	4.22
	4.96
	92.99
	4.01
	0.63
	7.01
	12.12

	SE(m)
	0.45
	0.49
	0.5
	0.35
	0.05
	0.36
	1.11

	CV (%)
	18.56%
	17.02%
	8.27%
	14.94%
	14.23%
	8.95%
	15.87%

	CD @5%
	0.89
	0.97
	1
	0.68
	0.1
	0.72
	2.2



Figure 1. Biochemical characterization of various genotypes of snake gourd  
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