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ABSTRACT
The trial was conducted during the kharif season of 2021-22 at the Raj Mohini Devi College of Agriculture and Research Station, Ambikapur, Chhattisgarh. The experimental design employed was a randomized block design, encompassing five treatments: T1: spine gourd (Sole cropping), T2: spine gourd + Tomato, T3: spine gourd + brinjal, T4: spine gourd + chilli, and T5: spine gourd + okra, each replicated fourfold. The highest yield of the principal crop (spine gourd) was recorded in T5, intercropped with okra (53.72qha-1). However, statistical analysis revealed no significant differences in yield among the treatments. In contrast, T3 (intercropped with brinjal) demonstrated the highest spine gourd equivalent yield (41.18 qha-1), aggregate yield (principal crop + intercrop) (93.84 qha-1), gross return (₹1,407,552 ha-1), net return (₹1,256,852 ha-1), and B:C ratio (8.3).
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Introduction:
Intercropping is widely practiced by farmers in the tropics because of its increased productivity and reliability. Moreover, intercropping provides greater yield stability than monoculture (Willey and Reddy, 1981). In addition, it often provides higher cash return than growing one crop alone (Grimes et al., 1983 and Kurata, 1986) and ensures greater resource-use efficiency (Pathick and Malla, 1979). 
Spine gourd (Momordica dioica Roxb.) is a dioecious perennial cucurbitaceous vegetable crop belonging to the family Cucurbitaceae with a chromosome number of 2n=28 under the genus Momordica (Raj et al., 1993). It is known by various names like Kakrol, Kartoli, Kankad, Teasel gourd or Bhat kerala. It is widely distributed in the tropical and subtropical regions of India and has adapted to different soil and climatic conditions (Basumatary et al., 2014). Spine gourd is native to the tropical regions of Asia, Africa, and South America. Immature green fruits, young leaves, flowers, and tubers are cooked as vegetables (Ram et al., 2002). It is cultivated for its fruits, which are used as vegetables and have a high demand in the market because of their nutritional and therapeutic value, long shelf-life, and suitability for long-distance transportation (Singh et al., 2009). The fruits contain high amounts of protein, calcium, phosphorous, iron, and the highest amount of carotene among cucurbitaceous vegetables. 
As a climbing plant, it requires a supporting structure to promote optimal vegetative growth, yield, and fruit quality. The space between crops is used for intercropping with tomato, brinjal, chilli, and okra to save space and resources, ensuring better yields in case of poor returns of the main culture, repelling pests, reducing weeds, and providing nutrients for the neighboring plants, among others.
Material and Methods
The experiment was carried out during the kharif season of 2021-22 at Raj Mohini Devi College of Agriculture and Research Station, Ambikapur, Chhattisgarh. The experiment was laid out in a randomized block design with five treatments: T1: Spine gourd (Sole), T2: Spine gourd + Tomato (variety-Roma), T3: Spine gourd + Brinjal, T4: Spine gourd + Chilli, and T5: Spine gourd + okra. Each treatment was performed in triplicate. Spine gourd was planted with a spacing of 2m × 2m distance. Intercrops were planted between the rows of spine gourd at a spacing of 30 cm × 30 cm. The plot size was 4m × 4m = 16 m2. The planting ratio of the main crop to the intercrops was 1:2. 
Observations on yield data were collected at appropriate times throughout the experimental period from five randomly selected plants per plot, and the plot-wise data were converted to quintals per hectare. The yield of spine gourd was the main crop yield, and the yield of intercrops such as tomato, brinjal, chilli, and okra was observed in terms of intercrop yield. The yield of the intercrops was converted into a spine gourd equivalent yield (SEY) for statistical analysis. The spine gourd equivalent yield was calculated using the following formula:
SEY =   
The cost of cultivation for each treatment was determined by calculating the price of inputs, cultivation charges, labor, and other costs. The gross return is the total value of produce obtained from the crop raised in the different treatments, calculated based on the price of the local market. Net income per hectare was calculated by deducting the total cost of cultivation from the gross return per hectare. The benefit-cost ratio was obtained by dividing net returns by the cost of cultivation. The data obtained for various characters were analyzed statistically following the methods of Panse and Sukhantne (1989) and using the online software OPSTAT. 
Result and Discussion
Yield observations were recorded at appropriate times during the experimental period using five randomly selected plants per plot and expressed on a per-hectare basis.
Yield of main crop (spine gourd) kg plot-1 and qha-1
	Statistical analysis revealed no significant differences in the yield of the main crop per plot and per hectare among the spine gourd genotypes with the intercropping system, as indicated in Table-1. The yield of spine gourd per plot varied between 7.76 kg and 8.60 kg. The highest yield of spine gourd was observed in the T5 treatment intercropped with okra (8.60 kg), while the lowest was observed in the T2 treatment intercropped with tomato (7.76 kg).
Likewise, the production of spine gourd per hectare was between 48.49-53.72q. The highest yield of spine gourd was achieved in T5 intercropped with okra (53.72q), while the lowest was achieved in T2 intercropped with tomato (48.49q).
Table-1: Response of spine gourd genotype with intercropping system on yield of main crop (spine gourd) per plot (kg) and per hectare (q) 
	Treatments Details
	Yield of main crop
(kg/plot)
	Yield of main crop
(q/ha)

	T1
	Spine gourd (Sole)
	8.43
	52.66

	T2
	Spine gourd + Tomato 
	7.76
	48.49

	T3
	Spine gourd + Brinjal 
	8.43
	52.66

	T4
	Spine gourd + Chilli 
	8.00
	50.00

	T5
	Spine gourd + Okra 
	8.60
	53.72

	
	Range
	7.76-8.60
	48.49-53.72

	
	CD (0.05)
	NA
	NA

	
	SEm±
	0.55
	3.43





Spine gourd equivalent yield (SEY) (kg plot-1 and qha-1)
	The data revealed significant differences in the spine gourd genotype with the intercropping system regarding the spine gourd equivalent yield per plot and per hectare, as displayed in Table-2.The yield per plot of the spine gourd varied between 1.10 and 1.99 kg. The highest intercrop yield was recorded in T3 with brinjal (1.99 kg), whereas the lowest was recorded in T5 with okra (1.10 kg).
Similarly, the yield of spine gourd per hectare varied between 22.92-41.18q. The highest intercrop yield was recorded in T3 with brinjal (41.18q), whereas the lowest was recorded in T5 with okra (22.92q).
Table-2: Response of spine gourd genotype with intercropping system on yield of intercrops per plot (kg) and per hectare (q)
	Treatments Details
	Spine gourd equivalent yield

	
	(kg plot-1)
	(qha-1)

	T1
	Spine gourd (Sole)
	-
	-

	T2
	Spine gourd + Tomato 
	 1.49
	 31.13

	T3
	Spine gourd + Brinjal 
	 1.99
	 41.18

	T4
	Spine gourd + Chilli 
	 1.19
	 24.86

	T5
	Spine gourd + Okra 
	 1.10
	 22.92

	
	Range
	 1.10-1.99
	 22.92-41.18

	
	CD (0.05)
	 0.19
	 3.91

	
	SEm±
	0.06
	1.26



Total yield (main crop and spine gourd equivalent yield) per hectare (q)
The cumulative yield (primary crop plus spine gourd equivalent yield) per hectare varied significantly among the intercropping systems employed (Table-3). The apex of aggregate yield for spine gourd, and its equivalent yield per hectare (93.84 q), was discerned within the T3 intercropping configuration. Conversely, the nadir of total spine gourd yield and its equivalent per hectare (52.66q) was observed in the T1 monoculture of spine gourd.
Gohil (1995) previously documented that intercropping methodologies invariably resulted in superior total yields when juxtaposed against sole cropping of bitter gourd. Akhter et al. (2019) corroborated these findings, demonstrating that the integration of various vegetables and spices as intercrops augmented the productivity of the pointed gourd intercropping system in contrast to monoculture practices.
Table-3: Response of spine gourd genotype with intercropping system on yield of main crop and spine gourd equivalent yield per hectare (q) 
	[bookmark: OLE_LINK1]Treatments Details
	Total yield {spine gourd yield + spine gourd equivalent yield (qha-1)}

	T1
	Spine gourd (Sole)
	52.66

	T2
	Spine gourd + Tomato 
	79.62

	T3
	Spine gourd + Brinjal 
	93.84

	T4
	Spine gourd + Chilli 
	74.86

	T5
	Spine gourd + Okra 
	76.64

	
	Range
	52.66-93.84

	
	CD (0.05)
	9.96

	
	SEm±
	3.20





Fig 1: Response of spine gourd genotype with intercropping system on yield of main crop and spine gourd equivalent yield per hectare

Economics 
	The economic performance of the spine gourd genotypes differed depending on the intercropping system employed (Table-4). The T3 intercropping regimen, incorporating brinjal, produced the highest gross returns, net returns, and benefit-cost ratio of ₹ 14,07,552 ha-1, ₹ 12,56,852 ha-1, and 8.3, respectively. Conversely, the T1 spine gourd monoculture exhibited the lowest gross returns (₹ 7, 89,844 ha-1), net returns (₹ 6, 40,844 ha-1), and benefit-to-cost ratio (4.3). Intercropping permutations invariably surpassed spine gourd monoculture in terms of monetary yields. The superior economic returns observed in T3 (Table 4) further reinforce this, indicating enhanced resource utilization and diversified income streams. The high B:C ratio in T3 could be attributed to efficient use of space, complementary resource demands, higher market value of brinjal.
These outcomes are consistent with the findings of Islam et al. (2013) concerning pointed gourd. Akhtar et al. (2015), Begum et al. (2015) and Hossain et al. (2015) similarly documented that intercropping precipitated enhanced production and economic advantages vis-à-vis monoculture. Islam et al. (2024) reported the superiority of all intercrop combinations over sole sweet gourd regarding sweet gourd equivalent yield, competition function values, and fiscal returns.
Table-4: Response of spine gourd genotype with intercropping system on economics of spine gourd cultivation
	Treatments Details
	Gross Return
(₹ ha-1)
	Cost of Cultivation
(₹ ha-1)
	Net Return
(₹ ha-1)
	B:C Ratio

	T1
	Spine gourd (Sole)
	7,89,844
	1,49,000
	6,40,844
	4.3

	T2
	Spine gourd + Tomato 
	11,94,245
	1,50,720
	10,43,525
	6.9

	T3
	Spine gourd + Brinjal 
	14,07,552
	1,50,700
	12,56,852
	8.3

	T4
	Spine gourd + Chilli 
	11,22,917
	1,50,715
	9,72,202
	6.5

	T5
	Spine gourd + Okra 
	11,49,531
	1,52,400
	9,97,131
	6.5




Conclusion
In conclusion, intercropping brinjal with spine gourd (T3) proved to be the most economically beneficial system, yielding the highest spine gourd equivalent yield, aggregate yield, and economic returns. While sole spine gourd yield was not significantly impacted by intercropping, the enhanced overall productivity and profitability underscore the potential of intercropping systems for farmers cultivating spine gourd in the region.
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