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ABSTRACT: The present investigation entitled Performance of different hybrids of Sponge Gourd (Luffa cylindrica L.) for Growth, Yield & Quality was carried out at Department of Horticulture, SHUATS, Prayagraj (U.P.) during kharif season of 2024, for evaluation of different hybrids of Sponge gord with three replications in Randomized Block Design (RBD). Studies show that, among all the hybrids, VNR-ALOK was observed to be performed the best in terms of growth parameters like early germination (20.05 days), vine length (2.90 m), earliness in female flowering with (32.07 days), quality parameters like fruit diameter (22.67cm) and TSS (3.12 0Brix), yield parameters like Average yield per hectare (190.46 q/ha), Gross return (5,00,000 INR/ha), Net return (4,00,000 INR/ha) and Benefit-Cost ratio (4.00).
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INTRODUCTION
Sponge gourd (Luffa cylindrica L.) is an important vegetable crop having chromosomes (2n=26). It is monoecious, flowers open in the early morning and remain open for a day. The flowers are big and bright yellow, highly attractive and are a rich source of pollen for the foraging insects, chiefly bees. It is an annual climbing plant with cross pollinated nature. It is difficult to assign with accuracy the indigenous area of Luffa species. They have a long history of cultivation in tropical countries of Asia and Africa. Indo-Burma is reported to be the center of diversity for sponge gourd and is originated in subtropical Asian region particularly India. Cool weather or low temperatures and frost conditions are not suitable for its growth. The sponge gourd is now widely cultivated in Malaysia, Korea, Japan, India, Central America, Thailand, Philippines, Indonesia, Taiwan and China for medicinal purpose. Japan is main exporter while, the main importers of sponge gourd are Brazil and U.S.A. In India the crop is widely grown in Uttar Pradesh, Bihar, West Bengal, Orissa, Assam, Andra Pradesh and Kerala [1,2]. They have a long history of cultivation in tropical countries of Asia and Africa. Indo-Burma is reported to be the center of diversity for sponge gourd and is originated in subtropical Asian region particularly India. Luffa cylindrica L., commonly known as sponge gourd is a member Cucurbitaceous family. They have a long history of cultivation in the tropical countries of Asia and Africa. The vernacular names of sponge gourd are kali tori, ghia tori, torianemia, nenuwa, chiori, dundul, thuppaheerakayi, ghosaligilka, bhol or tarada and ghiraula in different parts of the world. The main commercial production countries are China, Korea, India, Japan and Central America. Many diversities of sponge gourd also exist in Nepal. Sponge gourds are grown as mixed cropping in the river beds and as mono crop in the garden lands, Hence the exact area and production nevertheless the estimated area under all the gourds is 4.05 lakh hectares in our country. Sponge gourds are cultivated both on a commercial scale and in kitchen gardens throughout India. Both the species contain a gelatinous compound called luffein. The genus derives its name from the product 'loofah', which is used in bathing sponges, scrubber pads, doormats, pillows, and mattresses also for cleaning utensils. Luffa requires a long warm season for best production. It also grows best during the rainy season. Due to its hard seed coat, there is a problem with seed germination when the temperature is low. In Chhattisgarh, sponge gourd is being grown on about 2597 ha. with an annual production of 23447 metric tonnes [3] particularly in Mahasamund, Kanker, Jangir- chapa, Raigarh, Korba, Raigarh, Koria district. It is grown in variety of soil types. It gives best result when grown in sandy loam soil. Soil should have good moisture- holding capacity especially in summer season. The pH value of soil ranges from 6.5-7.0 or neutral to slightly alkaline soil is good for plantation. Temperature required for its growth is 25-28 degree centigrade. Generally, irrigation should be given based on soil type and weather conditions. In long dry weather conditions, irrigation should be carried twice a week and in rainy season, there is no need of irrigation. However, in extreme hot areas, mulching can be practiced to prevent the water loss or control the weeds. Farmers use living tree, dead branches, a wall or roof for supporting the climbing vines. The crop is cross-pollinated and therefore insect pollinator is necessary for better fruit production. The flowers are produced in the leaf axil with 4 to 20 staminate flowers and one pistillate flower in the same axil. The cross pollination of sponge gourds is highly and naturally performed via bees, insects and wind. This type of pollination, however, probably causes degradation and adulteration in open sponge gourd farms. Traditional method of cultivation which utilizes random seeds from the previous crop makes it difficult to maintain valuable traits of this crop. It is necessary to protect and maintain the valuable traits of sponge gourd varieties in order to meet the requirements/interest of the customers (i.e., sponge gourd fruits containing high sweetness, aroma and stickiness).
Table 1. Details of sponge gourd hybrids
	Notation
	Name of Hybrids
	Sources

	H1
	AVT-II 2021/SPGHYB-1
	IIVR, Varanasi

	H2
	AVT-II 2021/SPGHYB-2
	IIVR, Varanasi

	H3
	AVT-II 2021/SPGHYB-3
	IIVR, Varanasi

	H4
	AVT-II 2021/SPGHYB-4
	IIVR, Varanasi

	H5
	AVT-II 2021/SPGHYB-5
	IIVR, Varanasi

	H6
	AVT-II 2021/SPGHYB-6
	IIVR, Varanasi

	H7
	VNR-ALOK
	VNR Pvt. Seeds Ltd.


MATERIALS AND METHODS
The field experiment on the Performance of different hybrids of Sponge Gourd (Luffa cylindrica L.) for growth, yield and quality was undertaken at Vegetable Research Farm, Department of Horticulture, Naini Agricultural Institute, Sam Higginbottom University of Agriculture, Technology & Sciences, Prayagraj (U.P) during summer season March to June during the year 2024. The experiment was conducted in Randomized Block Design having 7 treatments which were replicated three times on 14th March, 2024. The transplanting was done with the spacing of (2.5 x 0.5) m row to row and plant to plant.  Adopting the recommended cultivation practices for raising healthy crop. Inter cultural operations were done according to package and practices. Data was recorded on all the present study.

RESULTS AND DISCUSSION
(A) Growth Parameters
1. Number of days to germination of sponge gourd
Observations show significant differences in the different hybrids. Among different hybrids the minimum number of days to germination was observed in VNR-ALOK (20.05 days) and the maximum number was recorded in AVT-II 2021/SPGHYB-6 (26.20 days). These differences highlight the influence of genetic factors on germination behavior. Overall, germination was completed within 20–27 days across all hybrids.
2. Vine Length at last harvest of sponge gourd
Significant differences were observed in length of vine in different hybrids of sponge gourd. Among all different hybrids the maximum vine length was observed in VNR-ALOK (2.90 m) while the minimum in AVT-II 2021/SPGHYB-3 (2.44 m). The wide range in vine length reflects the inherent genetic variability among the hybrids and may influence other agronomic traits such as yield and canopy coverage.
3. Number of nodes per plant of sponge gourd
The significant differences in the number of nodes per plant were observed in different hybrids of sponge gourd with the maximum number of nodes in AVT-II 2021/SPGHYB-5 (46.07 nodes) and the minimum in AVT-II 2021/SPGHYB-1 (41.73 nodes).




(B) Floral Parameters
1. Days to emergence of first male flower of sponge gourd
The data pertaining to days to emergence of first male flower significantly varied among different hybrids. Among the different hybrids the minimum number of (30.60 days) was observed in AVT-II 2021/SPGHYB-4 and the maximum (33.13 days) was observed in AVT-II 2021/SPGHYB-2.
2. Days to emergence of first female flower of sponge gourd
According to the data, there was a significant difference in maximum days to emergence of first appearance of female flower in different hybrids of sponge gourd was observed (53.07 days) in AVT-II 2021/SPGHYB-3 and the minimum number of days (48.73 days) in VNR-ALOK.
3. Number of male flowers in different hybrids of sponge gourd 
The number of male flowers in different hybrids of sponge gourd was recorded statistically, analyzed and presented non-significantly maximum in AVT-II 2021/SPGHYB-6 (155.20) and the minimum in AVT-II 2021/SPGHYB-2 (142.73). It is due to the inherent character and genetic makeup of the varieties and environmental conditions.
4. Number of female flowers in different hybrids of sponge gourd
The number of male flowers in different hybrids of sponge gourd was recorded statistically, analyzed and presented non-significantly maximum in VNR-ALOK (35.33) and the minimum in AVT-II 2021/SPGHYB-5 (31.33). It is due to the inherent character and genetic makeup of the varieties and environmental conditions.
5. Sex Ratio of sponge gourd
The sex ratio varied considerably among the hybrids. AVT-II 2021/SPGHYB-2 (4.30) exhibited the most favorable sex ratio (lower male to female ratio), while the other hybrids showed a higher male dominance of (4.85) in AVT-II 2021/SPGHYB-5. The sex ratio across hybrids ranged non-significantly. The male: female ratio is an important character which indicate earliness or lateness of the crop. And most hybrid showed better balance between male and female flowers, indicating good reproductive efficiency. Such variations reflect the genetic influence on sex expression among the hybrids.

(C) Yield Parameters
1. Total number of fruits per plant of sponge gourd 
A comparative evaluation of the number of fruits per plant revealed that hybrid VNR-ALOK produced the maximum (35.33fruits) number of fruits per plant while hybrid AVT-II 2021/SPGHYB-5 had the minimum (30.33 fruits). The wide variation in fruit numbers reflects the genetic diversity among the hybrids and their differing yield potentials.
2. Fruit weight (g) of sponge gourd
There was non-significant difference in the data where the maximum fruit weight was recorded in AVT-II 2021/SPGHYB-5 (68.80g) and the minimum fruit weight was recorded in AVT-II 2021/SPGHYB-2 (44.67g). Differences in fruit weight among hybrids may be attributed to genetic makeup, fruit development patterns, and environmental adaptability. This trait plays a key role in determining total yield and commercial acceptance.
3. Diameter (mm) of fruit of sponge gourd
There was non-significant difference in the data where the maximum fruit diameter was recorded in AVT-II 2021/SPGHYB-3 (26.67mm) and the minimum in VNR-ALOK (22.67 mm). The differences are due to genetic behavior of the hybrids to have higher fruit diameter and having suitable environmental conditions.
4. Length of fruit (cm) of sponge gourd
Considerable differences in fruit length were observed among the different hybrids, with maximum fruit length in VNR-ALOK (24.33 cm) and minimum fruit length in AVT-II 2021/SPGHYB-2 (11.67 cm). Statistical analysis confirmed that fruit length was significantly influenced by hybrid genetics. Fruit length is an important trait that contributes to overall fruit morphology and marketability.
5. Fruit yield per hectare of sponge gourd
A comparative assessment of yield per hectare showed that VNR-ALOK produced the highest yield (190.46 q/ha), while hybrid AVT-II 2021/SPGHYB-5 (149.20 q/ha) recorded the lowest. These differences in yield per hectare reflect the varying potential of the hybrids, with implications for choosing optimal genotypes for high-productivity farming systems.
6. Marketable Yield (T/ha) of sponge gourd
The different hybrids exhibited notable variation in marketable yield per hectare, ranging from 18-25 T/ha. VNR-ALOK had the highest marketable yield (25.00 T/ha), which attributed to their superior fruit quality, size, and minimal post-harvest loss. In contrast, Hybrid AVT-II 2021/SPGHYB-6 (18.25 T/ha) had a lower marketable yield due to more fruit defects. These findings underscore the importance of selecting hybrids not only for quantity but also for marketable fruit quality.



(D) Quality Parameters
1. Total soluble solids (0Brix) of sponge gourd
The different hybrids exhibited significant variation in TSS content, the maximum total soluble solids was recorded in AVT-II 2021/SPGHYB-1 (3.73) and the minimum total soluble solids was recorded in VNR-ALOK (3.12). This shows higher TSS levels, suggesting better fruit sweetness and flavor. In contrast, Hybrids with lower TSS, indicating less desirable fruit quality. TSS content is a key factor in determining fruit acceptance by consumers, especially for fresh consumption and processing.
2. Vitamin-C (mg/100g) of sponge gourd
The Vitamin C content varied considerably among the different hybrids, ranging from 1.24 mg/100g to 1.37 mg/100g. Hybrids AVT-II 2021/SPGHYB-4 showed the highest Vitamin C content, indicating superior nutritional value, while Hybrid AVT-II 2021/SPGHYB-3 had lower Vitamin C levels. The differences in Vitamin C content could be attributed to genetic factors, ripening stages, and environmental influences. Vitamin C is a critical antioxidant, and its variation can affect both the health benefits and marketability of the fruits.
3. Economic analysis in different hybrids of sponge gourd
The maximum gross return per hectare was obtained by VNR-ALOK (i.e. 5,00,000 INR) and the minimum obtained by AVT-II 2021/SPGHYB-6 (i.e. 3,65,000 INR). The maximum net return per hectare was obtained by VNR-ALOK (i.e. 4,00,000 INR) and the minimum obtained by AVT-II 2021/SPGHYB-3 (i.e. 2,65,000 INR). Among different hybrids of sponge gourd VNR-ALOK (4.00) has the highest Benefit cost ratio and the minimum observed by AVT-II 2021/SPGHYB-6 (2.65).











	Notation
	Name of hybrids
	Days to germination
	Vine length at last harvest (m)
	Number of nodes per plant
	Days to emergence of 1st male flowers
	Days to emergence of 1st female flowers
	No. of male flowers
	No. of female flowers
	Sex ratio

	H1
	AVT-II 2021/SPGHYB-1
	22.70
	2.62
	41.73
	30.73
	51.93
	149.00
	32.07
	4.65

	H2
	AVT-II 2021/SPGHYB-2
	24.50
	2.61
	45.67
	33.13
	50.33
	142.73
	33.13
	4.30

	H3
	AVT-II 2021/SPGHYB-3
	23.10
	2.44
	45.20
	33.07
	53.07
	154.73
	33.67
	4.59

	H4
	AVT-II 2021/SPGHYB-4
	24.90
	2.58
	45.67
	30.60
	52.13
	153.75
	33.40
	4.60

	H5
	AVT-II 2021/SPGHYB-5
	25.80
	2.81
	46.07
	31.07
	52.87
	152.13
	31.33
	4.85

	H6
	AVT-II 2021/SPGHYB-6
	26.20
	2.70
	44.80
	31.87
	50.60
	155.20
	32.33
	4.80

	H7
	VNR-ALOK
	20.05
	2.90
	43.80
	31.67
	48.73
	153.00
	35.32
	4.33


Table 2. Mean Performance of hybrids of sponge gourd for growth and floral parameters
	F-test
	S
	S
	S
	S
	S
	S
	S
	S

	S. Ed. (+)
	0.23
	0.14
	1.70
	0.59
	0.87
	4.99
	1.44
	0.40

	CD @ 5%
	0.52
	0.31
	3.64
	1.29
	1.91
	10.87
	3.13
	1.38

	CV
	3.85
	6.71
	4.68
	2.28
	2.21
	4.03
	5.34
	6.36



Table 3. Mean Performance of hybrids of sponge gourd for yield and quality parameters
	Notation
	Name of hybrids
	No. of fruits/
plant
	Avg fruit weight for 6 fruits (g)
	Avg fruit length (cm)
	Avg fruit diameter (mm)
	Fruit yield/ha
(q/ha)e
	TSS (0Brix)
	Ascorbic acid (Vit. C)
(mg/100g)

	H1
	AVT-II 2021/SPGHYB-1
	30.67
	48.97
	17.67
	26.33
	168.74
	3.73
	1.25

	H2
	AVT-II 2021/SPGHYB-2
	32.33
	44.67
	11.67
	24.53
	172.02
	3.40
	1.34

	H3
	AVT-II 2021/SPGHYB-3
	33.00
	54.75
	16.67
	26.67
	158.40
	3.71
	1.24

	H4
	AVT-II 2021/SPGHYB-4
	32.33
	55.00
	19.33
	23.67
	156.20
	3.19
	1.37

	H5
	AVT-II 2021/SPGHYB-5
	30.33
	66.80
	18.00
	24.97
	149.20
	3.27
	1.26

	H6
	AVT-II 2021/SPGHYB-6
	31.67
	52.80
	17.00
	24.00
	176.40
	3.37
	1.36

	H7
	VNR-ALOK
	35.33
	48.72
	24.33
	22.67
	190.46
	3.12
	1.26

	F-test
	S
	S
	S
	S
	S
	S
	S

	S. Ed. (+)
	1.58
	22.65
	4.08
	1.44
	1.20
	0.29
	0.09

	CD @ 5%
	3.44
	49.36
	8.89
	3.15
	2.63
	0.65
	0.20

	CV
	6.00
	8.53
	28.06
	7.18
	26.5
	10.80
	9.24




	Name of Hybrids
	Fruit yield (q/ha)
	Marketable yield (T/ha)
	Cultivation cost (Rs. /ha)
	Gross return
(Rs. /ha)
	Net return
(Rs. /ha)
	B:C ratio

	AVT-II 2021/SPGHYB-1
	168.74
	21.10
	1,00,000
	4,22,000
	3,22,000
	3.22

	AVT-II 2021/SPGHYB-2
	172.02
	19.50
	1,00,000
	3,90,000
	2,90,000
	2.90

	AVT-II 2021/SPGHYB-3
	158.40
	20.00
	1,00,000
	4,00,000
	3,00,000
	3.00


	AVT-II 2021/SPGHYB-4
	156.20
	23.00
	1,00,000
	4,60,000
	3,60,000
	3.60

	AVT-II 2021/SPGHYB-5
	149.20
	21.50
	1,00,000
	4,30,000
	3,30,000
	3.30

	AVT-II 2021/SPGHYB-6
	176.40
	18.25
	1,00,000
	3,65,000
	2,65,000
	2.65

	VNR-ALOK
	190.46
	25.00
	1,00,000
	5,00,000
	4,00,000
	4.00


Table 4. Cost benefit ratio of different hybrids of sponge gourd


CONCLUSION
From the above experimental findings it is concluded that the check variety VNR-ALOK performed best for growth parameters like early germination (20.05 days), vine length (2.90 m), earliness in female flowering with (32.07 days), yield parameters like maximum number of fruits/plant (35.33) and fruit length (24.33 cm), fruit yield/ha with (19.04 T/ha) and quality parameters like TSS (3.12 0Brix) & Vitamin C (1.26 mg/100g) content. The maximum B:C ratio was (4.00) in the same hybrid.
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