


Enhancing Productivity and Livelihoods of Farm Women through Ecologically Safe Integrated Crop Management Practices in Ridge Gourd
ABSTRACT
The present study was conducted at Gollapally village of Shamshabad Mandal, Rangareddy District to evaluate the effectiveness of ecologically safe Integrated Crop Management (ICM) practices in ridge gourd cultivation among farm women through on-farm demonstrations. The specific objectives were to demonstrate ICM practices as an eco-friendly intervention, to assess their effect on yield and cost economics, and to study drudgery-related constraints faced by farm women. The study was carried out with 25 farm women respondents during the cropping season under frontline demonstration approach. Data were collected on knowledge level of farm women regarding ICM practices, yield parameters, pest incidence, and economic returns, and compared with farmers’ conventional practices. The results revealed that farm women possessed adequate knowledge of basic agronomic practices but had limited awareness of critical components such as improved varieties, seed treatment, micronutrient management, and eco-friendly pest control measures. Adoption of ICM practices resulted in an 87.5% increase in fruit yield (13.5 t acre⁻¹) compared to farmers’ practice (7.2 t acre⁻¹) along with a reduction in fruit fly damage (11.6%). Despite a marginal increase in cost of cultivation, net returns (Rs. 1,92,800 acre⁻¹) and benefit–cost ratio (3.5:1) were substantially higher under ICM practices. The study concludes that ecologically safe ICM practices not only enhance productivity and profitability but also contribute to reduced drudgery and improved occupational safety of farm women, thereby promoting sustainable vegetable cultivation.
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INTRODUCTION
	Ridge gourd (Luffa acutangula L.) is an important cucurbitaceous vegetable crop widely cultivated in tropical and subtropical regions of India. It is valued for its high nutritive content, short duration, and steady market demand, making it a preferred crop among small and marginal farmers. In many vegetable-growing regions, farm women play a crucial role in ridge gourd cultivation, being actively involved in operations such as seed sowing, weeding, nutrient application, harvesting, and post-harvest handling. Despite their significant contribution, farm women often have limited access to scientific knowledge, skill-based training, and eco-friendly crop management technologies.
	Conventional cultivation practices in ridge gourd are often characterized by imbalanced fertilizer use, indiscriminate pesticide application, and inadequate pest management strategies, leading to increased cost of cultivation, pest resistance, environmental contamination, and health hazards to farm women who are directly exposed during field operations. Among pests, fruit fly is one of the most destructive insects in ridge gourd, causing severe yield losses and quality deterioration. The need for ecologically safe and sustainable crop management practices is therefore imperative to ensure higherproductivity, reduced chemical dependency, and improved occupational safety for farm women.
	Integrated Crop Management (ICM) offers a holistic approach that combines appropriate agronomic practices, balanced nutrient management, eco-friendly pest and disease control measures, and efficient resource utilization to achieve sustainable crop production. Adoption of ICM practices has been reported to enhance yield, improve input-use efficiency, reduce pest incidence, and increase profitability while minimizing adverse environmental impacts. However, the adoption of ICM practices among farm women remains low, primarily due to knowledge gaps in technically complex components such as seed treatment, micronutrient management, pest identification, and use of biological and mechanical control methods.
	Demonstration-based extension approaches play a vital role in bridging this knowledge gap by enabling farm women to observe, learn, and adopt improved practices under real farm conditions. Such demonstrations not only enhance technical knowledge but also help in evaluating the economic viability and practical feasibility of recommended technologies. Moreover, introduction of eco-friendly ICM practices has the potential to reduce drudgery, lower exposure to hazardous agrochemicals, and improve the overall working conditions of farm women.
	Pesticide-related morbidity is a major public health issue worldwide (Boedeker et al., 2020), particularly in developing countries like India. The use of pesticides in India has increased significantly over the last few decades, making it one of the world's largest pesticide consumers. Farmers and agricultural workers who come in contact with pesticides during cultivation are the most affected. The long-term health effects of pesticide exposure can be severe, leading to neurological disorders, respiratory problems, and cancer. 
	In this context, the present study was undertaken to demonstrate ecologically safe Integrated Crop Management practices in ridge gourd among farm women, to evaluate their impact on yield and cost economics, and to assess drudgery-related constraints faced by farm women during ridge gourd cultivation. The findings of the study aim to provide scientific evidence for promoting women-centric, sustainable vegetable production systems through ICM interventions.
MATERIALS AND METHODS
Study area and sample selection
	The study was conducted during the cropping season at Gollapally village of Shamshabad Mandal, Rangareddy District where ridge gourd is an important vegetable crop cultivated by farm women. A total of 25 farm women actively involved in ridge gourd cultivation were selected purposively for the study to participate in on-farm demonstrations of ICM practices.
Description of ICM practices demonstrated
	The ICM demonstration included a package of ecologically safe and recommended practices, comprising selection of suitable soil, application of farmyard manure/compost, improved varieties, recommended seed rate, seed treatment, proper sowing time and spacing, pandal system of cultivation, balanced nutrient management including micronutrients, efficient irrigation scheduling, weed management, and eco-friendly pest and disease management practices such as erection of fruit fly traps. Variety cultivated by the farmers is “Naaga”. Boron (Boron 20) was sprayed at two leaf stage of the crop. These practices were demonstrated in comparison with the farmers’ existing cultivation practices in the same farms.
Demonstration plot : Errection of pandals
· Application of FYM @10 t/acre along with RDF (32:32:16)
· Foliar spray of borax @ 3g/lit at 2-4 leaf stage 
· Installation of yellow sticky traps @ 20/acre
· Installation of fruit fly traps (pheromone traps) @ 20/acre
· Need based application of chemicals (Spinosad @ 60ml/acre or    
· Emamectim benzoate @ 80 g/acre or Azadirachtin 3000 ppm @ 1 lit/acre)
· Collection and destruction of fruit fly infected fruits periodically
Farmers practice: Not practicing of pandal system of cultivation, not spraying of borax, no installation of fruit fly traps  
Data collection
	Data were collected using a pre-tested structured interview schedule through personal interviews with farm women. Information on knowledge level of ICM practices was assessed by categorizing responses into “having enough knowledge” and “not having enough knowledge.” In addition, data on yield attributes, fruit fly damage, cost of cultivation, gross returns, net returns, and benefit–cost ratio (BCR) were recorded separately for demonstration plots and farmers’ practice plots.
	Drudgery-related constraints were identified by documenting farm women’s perceptions regarding physically demanding operations during ridge gourd cultivation, including weeding, harvesting, pest management, and handling of produce.
	The data on percent fruit damage was calculated on the basis of total number of healthy fruit and infested ones [Kumar et al., 2019].
Economic analysis
	Economic evaluation was carried out by calculating cost of cultivation, gross returns, net returns, and benefit–cost ratio for both ICM demonstration units and farmers’ practice. Gross returns were computed based on total yield and prevailing market price, while net returns were calculated by subtracting cost of cultivation from gross returns.
Statistical analysis
	The data were analyzed using simple descriptive statistics such as frequencies, percentages, and comparative analysis between demonstration and farmers’ practice to interpret the impact of ICM practices.
RESULTS AND DISCUSSION
Knowledge level of farm women on ICM practices in ridge gourd
The knowledge level of farm women on various Integrated Crop Management (ICM) practices in ridge gourd cultivation was assessed prior to the implementation of demonstrations. The results (Table 1) revealed that the respondents possessed adequate knowledge on basic agronomic practices, while critical gaps were observed in ecological and plant protection components.
All the respondents (100%) had sufficient knowledge regarding selection of suitable soil and interval of irrigation, followed by application of FYM/compost (95.65%), sowing time (95.65%), days to first picking (91.30%), average yield (91.30%), and picking intervals (86.96%). Moderate knowledge was observed in pandal system of cultivation and sowing distance (60.86%).
However, very low knowledge levels were recorded in technically complex and ecologically important practices. Only 8.70 per cent of respondents were aware of recommended varieties and seed rate, while none of the farm women had knowledge on seed treatment. Knowledge on sex expression (13.04%), application of boron (4.35%), stage and dosage of boron application, pre-emergence weed management, and fruit fly management through traps (4.35%) was extremely poor. Similarly, limited awareness was noticed regarding major pests (34.78%) and diseases (13.04%) of ridge gourd.
These findings clearly indicate that while farm women are familiar with routine cultural operations. Similar observations were reported by Sundharaiya et al. (2022) and Siva et al. (2024), who noted that farm women are generally well acquainted with routine crop operations due to their continuous involvement in field activities. However, limited knowledge was observed in technically complex and eco-friendly practices such as seed treatment, micronutrient management (boron application), pest and disease identification, and fruit fly management, emphasizing the need for need-based demonstrations and capacity-building interventions. These findings are in agreement with Nayak and Mahapatra (2020), who identified knowledge gaps in plant protection and nutrient management among women farmers, primarily due to limited exposure to formal training and extension services.
Table 1. Knowledge level of farm women on Integrated Crop Management (ICM) practices in ridge gourd cultivation (n = 25)
	Sl. No.
	ICM practice
		Farm womenhaving adequate knowledge (%)




	Farm women having inadequate knowledge (%)

	
	
	
	

	1
	Selection of soil
	100.00
	0.00

	2
	Application FYM/compost
	95.65
	4.35

	3
	Varieties for ridge gourd cultivation
	8.70
	91.3

	4
	Seed rate
	8.70
	91.3

	5
	Seed treatment 
	0.00
	100.00

	6
	Pandal system of cultivation
	60.86
	39.14

	7
	Sowing distance
	60.86
	39.14

	8
	Sowing time
	95.65
	4.35

	9
	More number of male flowers
	13.04
	86.96

	10
	Application of boron 
	4.35
	95.65

	11
	Stage of application of boron
	17.40
	82.60

	12
	Dosage of boron
	4.35
	95.65

	13
	Recommended dose of fertilizer
	39.14
	60.86

	14
	Interval of irrigation
	100.00
	0.00

	15
	Pre emergence weedicides
	8.70
	91.30

	16
	Major pest of ridge gourd
	34.78
	65.22

	17
	Erection of fruit fly traps for fruit fly management
	4.35
	95.65

	18
	Major disease of ridge gourd
	13.04
	86.96

	19
	Days to first picking
	91.30
	8.70

	20
	Picking intervals
	13.04
	86.96

	21
	Average yield
	91.30
	8.70



Effect of ICM demonstration on yield and cost economics of ridge gourd
The impact of ecologically safe ICM practices was evaluated through on-farm demonstrations and compared with farmers’ existing practices (Table 2). The duration of the crop was extended to four months in the demonstration plots, compared to three months under farmers’ practice, indicating improved crop vigor and productivity under ICM.
The fruit yield per vine was significantly higher in the demonstration unit (4.8 kg) compared to farmers’ practice (1.8 kg). Consequently, the yield per acre increased to 13.5 t under ICM, nearly double that of farmers’ practice (7.2 t). It may be due to Improved crop duration, better vine growth under pandal system, balanced nutrient management, and effective pest control collectively contributed to enhanced productivity. Similar yield improvements under ICM or IPM-based interventions have been reported by Sundharaiya et al. (2022) and Siva et al. (2024), where integration of recommended agronomic and pest management practices significantly improved cucurbit crop performance. 
Adoption of eco-friendly pest management practices resulted in a substantial reduction in fruit fly damage, which was recorded as 11.6 per cent in the demonstration unit, compared to 28.0 per cent in farmers’ practice, primarily due to the adoption of eco-friendly management practices such as erection of fruit fly traps. These results are consistent with Nayak and Mahapatra (2020), Vijayashanthi et al. (2023) Tamilselvi et al. (2024), who reported significant reduction in fruit fly incidence through mechanical and behavioural control methods, thereby reducing reliance on chemical pesticides. Birah et al. (2015) also observed that installation of cue-lure  baited traps  @ 50  traps/ha  for mass trapping and weekly clipping of infested fruits resulted in  56.5  %less  fruit damage  and 36.0  % higher  fruit yield in comparison  to the  untreated  control. 
The economic analysis revealed that although the cost of cultivation was marginally higher under ICM practices (Rs. 77,200/acre) than farmers’ practice (Rs. 64,500/acre), the higher productivity and better market price (Rs. 20/kg) resulted in substantially increased returns. The gross returns under ICM were Rs. 2,70,000 per acre, compared to Rs. 1,29,600 per acre in farmers’ practice. Accordingly, net returns were Rs. 1,92,800 per acre under ICM, nearly three times higher than farmers’ practice (Rs. 65,100 per acre).
The benefit–cost ratio (BCR) further confirmed the economic superiority of ICM practices, registering 3.5:1 as against 2.0:1 under farmers’ practice. These results clearly demonstrate the economic viability and sustainability of ecologically safe ICM practices in ridge gourd cultivation.
Although the cost of cultivation under ICM practices was marginally higher due to the use of improved inputs and eco-friendly technologies, the higher yield and better market price resulted in substantially increased gross and net returns. The higher benefit–cost ratio under ICM clearly demonstrates its economic superiority and feasibility. Comparable findings have been reported by Siva et al. (2024) and Sundharaiya et al. (2022), where ICM adoption led to higher profitability despite increased initial investment. These results reinforce the view that investment in sustainable crop management practices yields long-term economic benefits, particularly for small and marginal farm households.
Table 2. Effect of ecologically safe ICM practices on yield and economics of ridge gourd cultivation
	Sl.No
	Parameter
	ICM demonstration
	Farmer’s practice

	01
	Duration of crop (months)
	4 
	3 

	02
	Fruit yield per vine (kg)
	4.8
	1.8

	03
	Yield per acre (t)
	13.5
	7.2

	04
	Average sale price (Rs kg⁻¹)
	20
	18

	05
	Fruit fly damage (%)
	11.6
	28

	06
	Cost of cultivation (Rs acre⁻¹)
	77,200
	64,500

	07
	Gross returns (Rs acre⁻¹)
	2,70,000
	1,29,600

	08
	Net returns (Rs acre⁻¹)
	1,92,800
	65,100

	09
	Benefit – cost ratio
	3.5:1
	2.0:1





3. Drudgery-related constraints among farm women in ridge gourd cultivation
The study also documented drudgery-causing operations faced by farm women during ridge gourd cultivation. Activities such as manual weeding, continuous bending during harvesting, carrying harvested produce, pest monitoring, and irrigation management were identified as physically demanding and time-consuming. Lack of access to improved tools and mechanized aids further aggravated physical strain, particularly during peak crop growth and harvesting stages.
The introduction of ICM practices reduced drudgery indirectly by minimizing pest incidence, improving crop uniformity, and reducing the frequency of pesticide applications. Eco-friendly pest management approaches such as fruit fly traps and improved nutrient management resulted in fewer crop losses and less repeated field operations, thereby lowering physical workload and exposure to chemical hazards among farm women.
Conclusion
	The present study clearly demonstrates that ecologically safe Integrated Crop Management (ICM) practices in ridge gourd cultivation significantly enhanced the knowledge, productivity, profitability, and occupational safety of farm women. Although farm women possessed adequate knowledge of basic cultural practices, substantial gaps existed in technically critical components such as seed treatment, micronutrient management, pest and disease identification, and eco-friendly pest control measures. The on-farm demonstrations effectively addressed these gaps and facilitated adoption of improved practices.
	Implementation of ICM practices resulted in a substantial increase in yield (13.5 t acre⁻¹), reduction in fruit fly damage (11.6%), and higher net returns (Rs. 1,92,800 acre⁻¹) compared to farmers’ conventional practices. Despite a marginal increase in cost of cultivation, the higher benefit–cost ratio (3.5:1) under ICM confirms its economic viability and sustainability. Furthermore, adoption of eco-friendly pest management practices reduced the frequency of pesticide applications, thereby lowering drudgery and health risks among farm women.
	Overall, the study establishes that women-centric, ecologically safe ICM interventions are effective tools for promoting sustainable vegetable production while improving livelihoodsecurity and work conditions of farm women.
Recommendations
Extension Recommendations
1. Large-scale demonstration and training programs on ICM practices should be conducted with special emphasis on farm women to enhance adoption of eco-friendly technologies in vegetable cultivation.
2. Capacity-building initiatives should focus on technically weak areas such as seed treatment, micronutrient management, pest and disease diagnosis, and use of mechanical and biological pest control methods.
3. Participatory and experiential learning approaches, including field demonstrations, method demonstrations, and farmer-to-farmer learning, should be promoted to ensure better understanding and sustained adoption.
4. Extension agencies should integrate drudgery-reducing practices and tools within ICM modules to improve work efficiency and occupational health of farm women.
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