


EVALUATION OF BOTTLE GOURD GENOTYPES FOR YIELD ATTRIBUTES UNDER SOUTHERN TELANGANA AGROCLIMATIC CONDITIONS


ABSTRACT
The present investigation was carried out at Vegetable Research Station, Sri Konda Laxman Telangana Horticultural University, Rajendranagar, Telangana during three consecutive summer seasons 2022, 2023 and 2024. The results showed that there were significant variations in all the parameters during three seasons. Among the genotypes, the highest fruit length (41.30 cm, 38.27 cm and 42.10 cm) and fruit width (14.7 cm, 14.63 cm and 15.00 cm) was found in RHRBG35 and NDBG-28 respectively. While the genotype DBOG-225 recorded the highest fruit weight (1210 g and 1260 g) during 2022 and 2023 respectively, whereas during 2024, RHRBG-35 recorded highest fruit weight (1260 g). The highest fruit yield per hectare (342.79 q and 385.92 q) was recorded in VRBOG-16 during 2022 and 2023 respectively, while RHRBG-35 recorded the highest fruit yield per hectare (380.08 q) during 2024. On the basis of overall performance and highest yield, genotype RHRBG-35 is recommended for large-scale cultivation under the Southern agro-climatic conditions of Telangana.
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INTRODUCTION
Bottle gourd is a remarkably lucrative crop, capable of generating substantial income for farmers within a short timeframe of just two to three months (Tirumalesh and Mondal, 2018). Bottle gourd (Lagenaria siceraria) is a widely cultivated cucurbit across the world (Hidayatullah et al., 2012). It is an annual vining plant with a creeping growth habit that can be grown along the ground like most members of the pumpkin family and completes its life cycle within a single growing season. The stem is deeply grooved, angular, about 1 cm thick and bears 5–6 branches. Leaves are prostrate or spreading, with two tendrils arising from the base of the leaf stalk. The plant develops a broad, spreading root system that ranges in color from white to pale cream. The species bears monoecious flowers, with solitary white male and female flowers produced on different axes of the same plant, making cross-pollination highly favorable (Ilyas et al., 2017). The large white flowers open at night, and female flowers are characterized by short stalks. The fruit exhibits extensive variation in form, shape, and size, depending on the variety, ranging from round to large, elongated types, some with narrow necks (Anonymous, 2016). Owing to its remarkable diversity in fruit shape, color, size and uses, bottle gourd is considered an important species in the plant kingdom and is extensively cultivated in tropical and subtropical regions for its edible fruits.
Tender fruits of bottle gourd are commonly consumed as a vegetable and are also used in the preparation of sweets and pickles (Sharma and Sengupta, 2012). The fruit is known for its cooling effect and medicinal properties, including prevention of constipation, as well as diuretic and cardiotonic effects. Fruit pulp is used as antidote against certain poisons. Externally the pulp is applied as poultice and cooling application to the saved head delirium and also rubbed on the flat of the feet and hands to diminish the effect of heat (Harika et al, 2012). Mature fruits possess a moderately hard rind with thick, edible flesh and a central cavity containing numerous seeds. The hard shells of the mature fruits are used in making various types of musical instruments, jugs, domestic utensils for storage of liquid and food materials and floats for fishing nets. The seeds are generally plump and tan to soft white in color, enclosed within a testa or seed coat. They are flat and range in shape from rectangular to narrow trapezoidal, with coloration varying from whitish to dark brown. Nutritionally, the fruit is rich in proteins, minerals, amino acids and fixed oils (Hegazy and El-Kinawy, 2011). Additionally, bottle gourd fruits have both direct and indirect medicinal uses and are traditionally employed in the treatment of ailments such as asthma, pain, ulcers, constipation, and bronchial disorders (Gorasiya et al., 2012). The bitter fruits are poisonous and are used as a strong purgative. The bitter fruit ash when mixed with honey is useful application to eyes for night blindness. The leaves in the form of decoction with sugar are used for curing jaundice. The leaves are also used to prepare vegetable and they have higher nutritive value than fruits, in respect of protein, fat, minerals, fibre, carbohydrate, energy, calcium and phosphorus contents. Different plant parts of bottle gourd have several putative medicinal properties (Jain et al., 2018).
The absence of high-yielding varieties is one of the major constraints limiting bottle gourd productivity. Not all cultivars perform well across different regions; while some are well adapted to specific environments, others exhibit poor growth and yield under the same conditions (Rehman et al., 1990). Consequently, exotic high-yielding varieties require thorough evaluation before large-scale cultivation, as insufficient knowledge of their adaptability to local climatic and soil conditions may result in suboptimal performance.
Growers require bottle gourd varieties that are early maturing and high yielding. Therefore, the present study was undertaken to evaluate the currently available bottle gourd germplasm in order to identify potential cultivars with superior yield and yield-related attributes under the Southern Telangana agroclimatic conditions.
MATERIAL AND METHODS
Field experiments were conducted during three consecutive years of summer 2022 and 2023 and 2024 at Vegetable Research Station, Hyderabad, Sri Konda Laxman Telangana Horticultural  University,  Telangana,  India,  which  is  at  an  altitude  of  494  meters  above  mean  sea  level  and  at  78°39’93’’E  longitude  and  17°32’27”  N  latitude.  The  experimental  soil  was  clay  loam  in  texture,  neutral  in  reaction, low in available nitrogen and phosphorous, high in potassium and belongs to the order Alfisol of shallow to medium  depth. 
The experiment was laid out in Randomized Block Design having 10 genotypes viz., BBOG-2-21, RHRBG-54, RHRBG-35, Arka Shreyas, VRBOG-63-02 (Kashi Kirti), VRBOG-16, NDBG-28, DBOGV-225, BBOG-3-1 and Punjab Barkat (C) with three replications. The genotypes were supplied by All India Coordinated Research Project on Vegetable Crops (AICRP VC)


The detail about source of entries is given in Table 1. 
	Entries
	Source
	Characteristic features

	BBOG-2-21
	Bhubaneswar
	· Vigorous vine growth with good branching habit
· Early to medium flowering
· Fruits are long, cylindrical and light green in colour

	RHRBG-54
	MPKV, Rahuri
	· Strong vine vigour with profuse foliage
· Medium duration genotype
· Fruits are medium long with uniform girth

	RHRBG-35
	MPKV, Rahuri
	· Medium vine length with balanced vegetative growth
· Early flowering and fruit set
· Fruits are slender and elongated

	Arka Shreyas
	IIHR, Bangalore
	· Vigorous vine with early flowering
· Fruits are long, smooth, cylindrical and tender with Attractive light green colour
· High yielding variety with good adaptability
· Preferred for both fresh market and transport

	VRBOG-63-02 (Kashi Kirti)
	IIVR, Varanasi
	· Early maturing and high yielding genotype
· Fruits are medium long, uniform and glossy green
· Stable performance across seasons
· Suitable for intensive cultivation

	VRBOG-16   
	IIVR, Varanasi
	· Moderate vine vigour
· Medium duration genotype
· Fruits are straight, cylindrical and medium sized with Light green fruit colour
· Consistent yield under varied conditions

	NDBG-28
	ANDUAT Ayodhya
	· Selection from Narendra Deva University (NDUAT)
· Medium to high vine vigour
· Fruits are long, cylindrical and smooth
· Better adaptability to North and South Indian conditions

	DBOGV-225
	IARI, New Delhi
	· Vigorous growing genotype
· Medium flowering duration
· Fruits are bold, thick and uniform

	BBOG-3-1
	OUAT Bhubaneswar
	· Medium vine growth
· Early to medium flowering
· Fruits are long and slightly tapering with Light green in colour
· Suitable for continuous harvesting

	Punjab Barkat (C)
	PAU, Ludhiana
	· Popular check variety from Punjab
· Vigorous vine with early flowering
· Fruits are long, cylindrical and smooth
· High yield and wide adaptability
· Used as standard check in yield trials


Table 1-
The field was ploughed thoroughly to obtain a fine tilth, and plots were laid out according to the experimental treatments. The field was irrigated prior to seed dibbling and subsequently irrigated once a week. Soaked seeds were sown in a well-prepared seedbed at a depth of 1 cm. A spacing of 250 cm between rows and 50 cm between plants was maintained. Before sowing, farmyard manure was applied as a basal dose at the recommended rate of 20–25 tonnes per hectare. The recommended fertilizer dose of NPK was 60:50:80 kg/ha. Nitrogen was applied in three equal splits: at sowing, 25 days after sowing and at the flower initiation stage (45 days after sowing). The entire dose of phosphorus and potash was applied as a basal application at the time of the final ploughing. Recommended cultural and plant protection measures were followed equally in all the plots when required. Weather conditions during both the years of study were almost the same (Table 2).
Table 2: Meteorological data for 2022, 2023 and 2024 bottle gourd growing seasons
	Months
	2022
	2023
	2024

	
	Temperature
	Relative Humidity
	Rainfall
	Temperature
	Relative Humidity
	Rainfall
	Temperature
	Relative Humidity
	Rainfall

	
	Max
	Min.
	Max
	Min.
	
	Max.
	Min.
	Max
	Min.
	
	Max
	Min.
	Max.
	Min.
	

	March
	36.1
	21.2
	73.1
	30.8
	0.32
	35.5
	18.5
	83.7
	48.8
	0.64
	33.5
	17.4
	81.8
	33.9
	14.3

	April
	38.9
	23.9
	69.3
	32.6
	0.7
	38.4
	23.4
	77.4
	37.8
	1.24
	35.3
	22.0
	83.1
	44.5
	20.8

	May
	38.7
	25.2
	72.5
	37.6
	14.0
	37.7
	25.5
	79.5
	52.3
	0.90
	38.1
	24.6
	72.9
	35.6
	11.6



The data on the yield parameters of the crop were recorded at harvest. Data were recorded on the following parameters.
Fruit length (cm): Five fruits were selected randomly from each genotype and the length and fruit were measured with measuring scale and mean was calculated in centimeters.
Fruit width (cm): Five fruits were selected randomly from each genotype and the width of fruit were measured with measuring scale and mean was calculated in centimeters.
Fruit weight (g): The weight of five fruits selected randomly from each genotype and weighed in grams with a digital balance and their mean was determined.
Fruit yield (tons ha-1): Total weight of all the harvested fruits from each picking was weighed and fruit yield per hectare was calculated.
The data pertaining to all characters studied were subjected to statistical analysis by using variance techniques as described by Panse and Sukhatme (2000). The critical difference was calculated when the difference between the treatments were found significant by the ‘F’ test at 0.05 level of significance. 
RESULTS AND DISCUSSION
Average fruit weight, fruit length and fruit diameter together form the most important closely related crop productivity of bottle gourd. The experimental result revealed that there was a significant difference observed in all yield parameters at harvest in both the three seasons. The mean values of different yield parameters with respect to genotypes are presented in Table 3. 
Fruit length is an important yield attribute in bottle gourd. It directly influences market preference, consumer acceptance and overall economic returns to farmers. Fruit length also contributes significantly to individual fruit weight and total yield per plant. The variability in bottle gourd genotypes for fruit length remained significant. The highest fruit length (41.30 cm, 38.27 cm and 42.10 cm) was found in RHRBG-35 followed by DBOGV225 (32.82 cm, 36.40 cm and 32.77 cm) when compared with check Punjab Barkat that produced fruit length (25.27 cm, 22.40 cm and 25.62 cm) during 2022 and 2023 and 2024 respectively. 
Fruit width plays a significant role in determining fruit shape, size, and overall market quality. Assessment of fruit width is essential in genotypic evaluation for developing high-yielding and market-preferred bottle gourd varieties. The analysis of variance for fruit width of bottle gourd was found significant. The genotype NDBG-28 showed maximum fruit width (14.7 cm, 14.63 cm and 15.00 cm) followed by genotype VRBOG-63-02 (14.3 cm, 13.79 cm and 14.73 cm) when compared with check Punjab Barkat (7.5 cm, 7.67 cm and 8. 00 cm) during 2022 and 2023 and 2024 respectively.
Average fruit weight is a key yield-determining trait in bottle gourd. It directly contributes to total yield per plant and per unit area, thereby influencing overall productivity and profitability. The fruit weight of different genotypes was significantly different from each other. The genotype, DBOG-225 recorded the highest fruit weight (1210 g and 1260 g) during during 2022 and 2023 respectively, whereas during 2024, RHRBG-35 recorded highest fruit weight (1260 g) among all other genotypes than check Punjab Barkat had fruit weight (820 g).
Fruit yield is the most important economic trait, as it reflects the overall performance of a genotype under specific agro-climatic conditions. The study revealed significant differences for yield in different bottle gourd genotypes. VRBOG-16 had the highest fruit yield per hectare (342.79 q and 385.92 q) during 2022 and 2023 respectively, while RHRBG-35 recorded highest fruit yield per hectare (380. 08 q) during 2024   followed by DBOGV-225 (334.42 q and 380.08 q) during 2022 and 2023 respectively, whereas during 2024, highest fruit yield per hectare was recorded in Arka Shreyas when compared with check Punjab Barkat (257.92 q, 218.85 q and 249.20 q) during 2022, 2023 and 2024 respectively. Highest value of fruit yield might be due to highest fruit length, fruit width and average fruit.
Table 3: Evaluation of Bottle gourd genotypes for yield parameters
	Entries
	Fruit length (cm)
	Fruit width (cm)
	Fruit Wt (g)
	Marketable Yield (q/ha)

	
	2021- 22 
	2022-23 
	2023-24 
	2021- 22 
	2022-23 
	2023-24 
	2021- 22 
	2022-23 
	2023-24 
	2021- 22 
	2022-23 
	2023-24 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	BBOG-2-21
	28.63
	33.87
	28.88
	8.9
	9.03
	9.07
	790
	860
	819.70
	228.66
	240.22
	249.60
	

	RHRBG-54
	27.47
	27.78
	28.16
	7.8
	8.00
	8.10
	840
	770
	870.0
	250. 0
	211.89
	259.77
	

	RHRBG-35
	41.30
	38.27
	42.10
	9.6
	9.77
	9.87
	690
	870
	1260.0
	202.24
	256.60
	380.08
	

	Arka Shreyas
	28.47
	22.93
	28.82
	10.6
	10.50
	11.20
	900
	810
	1221.55
	302.50
	222.35
	384.30
	

	VRBOG-63-02 (Kashi Kirti)
	26.63
	25.50
	26.71
	14.3
	13.79
	14.73
	920
	820
	820.00
	306.43
	221.90
	269.87
	

	VRBOG-16   
	24.30
	24.30
	24.60
	13.5
	13. 60
	13.93
	1170
	1230
	1200.0
	342.79
	385.92
	372.38
	

	NDBG-28
	27.73
	21.87
	27.91
	14.7
	14.63
	15.00
	1110
	980
	890.00
	295.83
	245.55
	245.53
	

	DBOGV-225
	32.82
	36.40
	32.77
	8.7
	8.97
	8.87
	1210
	1260
	870.00
	334.42
	380. 08
	266.30
	

	BBOG-3-1
	26. 00
	35.33
	17.33
	9. 0
	6.23
	6.67
	930
	1200
	910.00
	263.27
	372.38
	256.60
	

	Punjab Barkat (C)
	25.27
	22.40
	25.62
	7.5
	7.67
	8.00
	784
	820
	810.00
	257.92
	218.85
	249.20
	

	SE(m)
	0.41
	1. 05
	2.68
	2.70
	1. 00
	1. 03
	30
	33.33
	33.35
	11.71
	10.63
	11.94
	

	C.D.
	1.24
	3.15
	8. 03
	0.75
	2.97
	3. 05
	90
	100
	96.76
	35.13
	31.89
	34.63
	

	C.V.
	2.51
	6.37
	6.55
	4.20
	7.16
	6.84
	5.92
	5.91
	6.90
	7.35
	6.7
	8.14
	



The overall assessment of the genotypes revealed that all genotypes showed superiority over check variety on fruit yield and it attributes. Among the genotypes, VRBOG-16, RHRBG-35 and DBOG-225 were the most suitable genotypes as they performed better among all other genotypes. The differences in fruit yield of various genotypes may be due to the genetic makeup of the genotypes as well as their comparative response to soil macro- and micro-climates as reported by other researchers (Janaranjani and Kanthaswamy, 2015). 
Conclusions 
Bottle gourd (Lagenaria siceraria) is an important cucurbit vegetable grown widely in Telangana. Genotypic evaluation is essential to identify high-yielding and well-adapted genotypes suited to the agro-climatic conditions of Southern Telangana. The evaluation helps in assessing variability among genotypes for yield under local environmental conditions. Identifying superior genotypes with better yield potential will aid in developing suitable varieties for the region. Such studies contribute to improving productivity and ensuring sustainable cultivation of bottle gourd in Southern Telangana. From the present result, it could be concluded that the bottle gourd genotypes had significant variations in fruit yield, among the genotypes, VRBOG-16, RHRBG-35 and DBOG-225 performed better than rest of the genotypes. This showed the better suitability of this genotype to the Southern Telangana Agroclimatic condition. 
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