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Abstract

	The study examines how women’s roles and capacities influence nutrition-sensitive farming interventions across Thadnongiaw, Kdonghulu, and Liarkhla villages of Ribhoi District of Meghalaya, surveying 47 members organized into Farmer Interest Groups (FIGs) under a Farming System for Nutrition (FSN) approach. Using structured questionnaires and statistical analyses (frequency, percentage and K-mean clustering), the study assessed socio-economic profiles, communication and psychological traits and management skills of the 3 FIG groups. Participants were mostly middle-aged with junior school education and moderate farming experience and faced limited access to modern inputs, lower literacy, and dual domestic–agricultural workloads. Communication patterns showed medium extension engagement and mass-media use, yet most lacked proficiency in interpreting UAV-derived imagery and data, highlighting a need for targeted digital training. Managerial capacities varied, with about 25% demonstrating weak planning while medium-level control abilities prevailed, indicating opportunities to strengthen advanced planning and group-management practices.
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INTRODUCTION 

Women in Meghalaya play a pivotal role in agriculture, engaging extensively in labour-intensive activities such as sowing, transplanting, weeding, harvesting, and livestock management (Bordoloi, 2021). The region’s unique matrilineal system affords women land ownership and decision-making authority, further empowering their substantive participation in farming and household affairs (Northeast Network, 2021). However, despite these advantages, women farmers often confront significant challenges, including limited access to modern agricultural inputs, lower literacy levels, and the compounded workload of both farm labour and domestic responsibilities (Bordoloi, 2021; Northeast Network, 2021). Beyond their agricultural contributions, women are vital to nutrition, as their health directly influences the wellbeing of their families and communities (PRB, 2003). Adequate nutrition during women's reproductive years is crucial for healthy pregnancies and for reducing maternal and child mortality rates (Santoso et al., 2019). Unfortunately, the nutritional status of women in Meghalaya is marked by notable undernutrition and micronutrient deficiencies. Studies consistently report high rates of underweight and anaemia, alongside poor dietary diversity even within a region rich in agrobiodiversity, reflecting challenges in accessing and consuming balanced nutrition (Chyne et al., 2018; Sharma and Singh, 2019; Nongrum et al., 2022; Monsang and Singh, 2018; Meghalaya NFHS-5, 2021). Empowered women with nutritional knowledge and autonomy tend to foster greater dietary diversity and improved nutrition within households (CRY, 2025). Their education and decision-making power bolster access to nutritious foods, healthcare, and nutrition education, fostering healthier families and communities (PRB, 2003; Santoso et al., 2019). Overall, women farmers are central to both agricultural productivity and nutritional security in rural India, making their empowerment critical for sustaining household food security and rural livelihoods. However, socio-economic barriers and limited access to extension services and managerial training frequently hinder their full potential (Government of India, 2023; Farming First, 2023; IDR, 2025). One of the best methods to deal with the numerous issues facing agriculture is to organize the farming community, particularly small and marginal farmers, into Farmer Interest Groups. Farmer Interest Groups are platforms for local innovation in sustainable agriculture and for enhancing decision-making abilities (Khhada, et al., 2021). The Farming System for Nutrition (FSN) approach offers an integrated, location-specific strategy to enhance nutritional outcomes by optimizing agricultural production for diverse nutrient-rich foods. This approach emphasizes the promotion of nutrient-dense crops like biofortified cereals, pulses, vegetables, fruits, and animal products in conjunction with nutrition awareness and behavioural change at the community level (Pradhan et al., 2021). UAV intervention represents a transformative technological solution for addressing farming and nutritional challenges in hilly regions through precision agriculture applications. Drones equipped with multispectral and thermal imaging sensors enable real-time monitoring of crop health, allowing farmers to detect nutrient deficiencies, diseases, and water stress even before symptoms become visually apparent. This early detection capability facilitates timely interventions through targeted fertilizer and pesticide applications, ensuring optimal nutrient status and preventing crop losses that directly impact food security and nutritional outcomes in challenging terrains where traditional farming methods face significant limitations (Longchar et al., 2024). But to bring about big innovation, it is important to first assess the current profile of women farmers’ profile because such an understanding is critical for designing and adopting innovative interventions like the Farming System for Nutrition and UAV-based data solutions. Comprehensive baseline assessments inform context-specific strategies, ensuring that new technologies and nutrition-sensitive models are not only relevant but also effectively address the local needs, resource endowments, and existing knowledge and skills within the farming community (Pradhan et al., 2021; Ishwarya et al., 2024). This study therefore seeks to thoroughly assess the socio-economic, communication, psychological, and managerial capacities of women farmers within FSN groups in Ri-Bhoi to provide evidence-based insights for empowerment interventions aimed at enhancing community wellbeing and nutrition-sensitive agricultural outcomes

material and methods 

The study was conducted in three villages, namely Thadnongiaw, Kdonghulu and Liarkhla at Bhoirymbong C&RD block of Ribhoi district of the state Meghalaya. Three Farmer Interest Groups (FIGs) on Farming System for Nutrition (FSN) had been developed in the three villages. The FIG of Thadnongiaw village was founded by fifteen (15) farmers, whereas the FIG of Kdonghulu village was founded by seventeen (17) farmers, and the FIG of Liarkhla village was constituted by fifteen (15) farmers as shown in Table 1. Appropriate statistical tools such as Frequency, Percentage, K-Mean Cluster were used to analyse the data.

Table 1: Sampling design of the FIG respondents 
	State
	Meghalaya

	Agro-Climatic Zone	
	Subtropical Hill Agro-Climatic Zone

	C&RD Block
	Bhoirymbong

	Village
	Thadnongiaw
	Kdonghulu
	Liarkhla

	Respondents
	n=15
	n=17
	n=15



results and discussion

3.1 Personal-Socio-Economic Characteristics of Respondents
The entailing Table 2 delineates the nine Personal & Socio-economic attributes of respondents accounted for the current study by using frequency and percentage. The variables were: 'Age', 'Education', 'Farming Experience', 'Family Size', 'Annual Income', and 'Annual Expenditure' of the respondents.

Table 2: Personal-Socio-Economic Characteristics of Respondents
	Sl. No.
	Variables
	Class
	FIG 1
	FIG 2
	FIG 3
	TOTAL

	
	Sample size
	
	15 (31.90)
	17 (36.20)
	15
(31.90)
	47
(100.00)

	1.
	Age
	Young Age
(Below 35 years)
	4
(26.67)
	2
(11.76)
	6
(40.00)
	12 (25.53)

	
	
	Middle Age
(35–50 years)
	8
(53.33)
	9
(52.34)
	4
(26.67)
	21 (44.68)

	
	
	Old Age
(Above 50 years)
	3
(20.00)
	6
(35.90)
	5
(33.33)
	14 (29.79)

	2.
	Educational Level
	Illiterate
(No schooling)
	0
(0.00)
	2
(11.77)
	1
(6.66)
	3
(6.39)

	
	
	Primary
(4th Passed)
	5
(33.33)
	6
(35.29)
	4
(26.67)
	15 (31.91)

	
	
	Junior
(7th passed)
	8
(53.34)
	8
(47.06)
	6
(40.00)
	22 (46.81)

	
	
	High School
(10th passed)
	2
(13.33)
	1
(5.88)
	4
(26.67)
	7
(14.89)

	3.
	Farming Experience
	Low
(C.M = 10years)
	5
(33.33)
	5
(29.41)
	7
(46.67)
	17 (36.17)

	
	
	Medium
(C.M = 19 years)
	8
(53.34)
	9
(52.94)
	6
(40.00)
	23 (48.94)

	
	
	High
(C.M = 32 years)
	2
(13.33)
	3
(17.65)
	2
(13.33)
	7
(14.89)

	4.
	Family Size
	Low
(C.M = 5)
	6
(40.00)
	8
(47.06)
	6
(40.00)
	20 (42.55)

	
	
	Medium
(C.M = 6)
	6 (40.00)
	8 (47.06)
	7 (46.67)
	21 (44.68)

	
	
	High
(C.M = 8)
	3
(20.00)
	1
(5.88)
	2
(13.33)
	6
(12.77)

	5.
	Annual Income
	Low
(C.M = ₹ 22,808/-)
	10 (66.67)
	10 (58.82)
	6
(40.00)
	26 (55.32)

	
	
	High
(C.M = ₹ 40,333/-)
	5
(33.33)
	7
(41.18)
	9
(60.00)
	21
(44.68)

	6.
	Annual Expenditure
	Low
(C.M = ₹ 16,467/-)
	9
(60.00)
	5
(29.41)
	1
(6.67)
	15 (31.91)

	
	
	High
(C.M = ₹ 33,125/-)
	6
(40.00)
	12 (70.59)
	14 (93.33)
	32 (68.09)


(N.B. – Percentages (in parentheses) are calculated relative to the cell values)
The three Farmer Interest Groups (FIGs) established under the Farming System for Nutrition reveals both commonalities and distinctions across socio-economic variables. All groups have a majority of middle-aged women (35–50 years), with FIG 1 and FIG 2 each having 53.33% and 52.34% in this category, closely matched by FIG 3 at 26.67%, but in this group, 40% are younger (below 35). Most participants across all FIGs possess junior (7th pass) education, particularly prominent in FIG 1 (53.34%) and FIG 2 (47.06%), while illiteracy is present only in FIG 2 (11.77%) and FIG 3 (6.66%). Medium farming experience is dominant in every group, being highest in FIG 2 (52.94%). Family size for the groups trends towards low to medium (C.M. = 5–6), with each FIG having a similar spread in these categories. Financially, most women across all groups report low annual income (C.M. = ₹ 22,808.0), with FIG 1 at 66.67%, FIG 2 at 58.82%, and FIG 3 at 40%. High annual expenditure is a widespread challenge, especially in FIG 3 (93.33%) and FIG 2 (70.59%), showing consistently high outflows relative to income across the groups. This comparison highlights both the shared constraints and subtle distinctions faced by each FIG. Overall, it reveals a demographic that is experienced in farming but often struggles with financial stability and educational advancement beyond basic levels.

3.2 Communication and Psychological Characteristics of Farmers
Table 3 provides a detailed breakdown of the respondents' various communication and psychological characteristics by listing the frequencies and percentages associated with each category examined during the scientific inquiry. This tabular presentation helps illustrate not just the prevalence of each characteristic, but also how they are distributed across the study population. The communication and psychological characteristics were, ‘Extension Contact’, ‘Mass Media Exposure’, ‘Competency in using ICT tools’, ‘Ability to derive insight from UAV data’ and ‘Ability to Comprehend optical imagery.

Table 3: Communication and Psychological Characteristics of Respondents	
	Variables
	Features
	FIG 1
	FIG 2
	FIG 3
	TOTAL

	Sample size
	
	15(31.9)
	17 (36.2)
	15 (31.9)
	47 (100)

	Extension Contact
	Low (C.M = 7)
	1 (6.67)
	2 (11.77)
	6 (40.00)
	9 (19.15)

	
	Medium (C.M = 8)
	9 (60.00)
	11 (64.70)
	7 (46.67)
	27 (57.45)

	
	High (C.M = 10)
	5 (33.33)
	4 (23.53)
	2 (13.33)
	11 (23.40)

	Mass Media Exposure
	Low (C.M = 4)
	2 (13.33)
	3 (17.65)
	6 (40.00)
	11 (23.40)

	
	Medium (C.M = 6)
	7 (46.67)
	8 (47.06)
	4 (26.67)
	19 (40.43)

	
	High (C.M = 8)
	6 (40.00)
	6 (35.29)
	5 (33.33)
	17 (36.17)

	Competency in using ICT tools
	Low (C.M = 9)
	5 (33.33)
	7 (41.18)
	6 (40.00)
	18 (38.30)

	
	Medium (C.M = 19)
	8 (53.37)
	10 (53.82)
	5 (33.33)
	23 (48.93)

	
	High (C.M = 29)
	2 (13.33)
	0 (0.00)
	4 (26.67)
	6 (12.77)

	[bookmark: _Hlk203575785]Ability to derive insight from UAV data 
	Low (C.M = 6)
	11 (73.33)
	15 (88.23)
	13 (86.67)
	39 (82.98)

	
	High (C.M = 32)
	4 (26.67)
	2 (11.77)
	2 (13.33)
	8 (17.02)

	Ability to Comprehend optical imagery 
	Low (C.M = 1)
	9 (60.00)
	12 (70.59)
	8 (53.37)
	29 (61.70)

	
	High (C.M = 4)
	6 (40.00)
	5 (29.41)
	7 (46.67)
	18 (38.30)


(N.B. – Percentages (in parentheses) are calculated relative to the cell values)

The communication and psychological variables across the three Farmer Interest Groups (FIGs) shows several trends and distinctions. Most women in all groups report medium levels of extension contact—highest in FIGs 1 and 2 (60% and 64.70%), though in FIG 3 only 46.67%. Mass media exposure is similarly concentrated at the medium level, spread across all groups, but more than a third in each group report high media exposure, suggesting a foundational level of engagement with information channels. Competency in using ICT tools is predominantly medium (over 50% in FIGs 1 and 2, 33.33% in FIG 3), with FIG 3 notably having the most women (26.67%) reporting high ICT competence. On psychological variables, an overwhelming majority in each FIG possess low ability to derive insight from UAV data (over 70% in all groups) and low ability to comprehend optical imagery, although FIG 3 stands out with 46.67% indicating high imagery comprehension. This indicates that while farmers are accessible through traditional communication, there is a significant need for enhanced training in modern digital and data interpretation skills to leverage advanced agricultural technologies.

3.3. Management Characteristics
Table 4 presents a comprehensive overview of the respondents’ management characteristics by reporting the frequencies and percentages for each category assessed in the study. This tabular format clearly conveys both the overall prevalence and group-wise distribution of important management variables, specifically ‘Planning’ and ‘Controlling’. By detailing the breakdown across the three FIG groups, the table offers valuable insight into the levels of competence demonstrated in these essential management domains among the study participants.

Table 4: Management Characteristics of Respondents	
	Variables
	Features
	FIG 1
	FIG 2
	FIG 3
	TOTAL

	Sample size
	
	15(31.9)
	17 (36.2)
	15 (31.9)
	47 (100)

	Planning
	Low (C.M = 20)
	3(20.00)
	7(41.18)
	2(13.33)
	12(25.53)

	
	Medium (C.M = 24)
	7(46.67)
	6(35.29)
	8(53.37)
	21(44.68)

	
	High (C.M = 29)
	5(33.33)
	4(23.53)
	5(33.33)
	14(29.79)

	Controlling
	Low (C.M = 23)
	3(20.00)
	7(41.18)
	3(20.00)
	13(27.66)

	
	Medium (C.M = 27)
	9(60.00)
	7(41.18)
	8(53.37)
	24(51.06)

	
	High (C.M = 30)
	3(20.00)
	3(17.64)
	4(26.67)
	10(21.28)



The findings from the table 4 reveals distinct patterns in the planning and controlling management variables across the three FIG groups. For planning, a notably high percentage of members in FIG 2 (41.18%) fell into the low competency category, compared to 20% in FIG 1 and 13.33% in FIG 3. When aggregated, about a quarter of all participants (25.53%) exhibited low planning abilities, suggesting difficulties in setting clear group objectives, organizing activities, or forecasting resources within many FIGs. Regarding controlling, the medium competency level was predominant across all groups: 60% in FIG 1, 41.18% in FIG 2, and a significant 53.37% in FIG 3, leading to a combined 51.06% for all groups. High controlling competence—essential for monitoring group progress and maintaining quality standards—was observed in only 21.28% of participants overall, though it reached 26.67% in FIG 3. Meanwhile, 27.66% of participants overall showed low control abilities, which was most pronounced in FIG 2 (41.18%). These observations indicated that while FIG members were generally able to manage group processes at a moderate level, substantial gaps persisted in both advanced planning and effective control of group activities. 


Conclusion

The study revealed that women farmers in Ri-Bhoi District, despite their pivotal role in agriculture and the advantages of a matrilineal system, faced significant challenges in their socio-economic, communication, psychological, and managerial capacities. While most are middle-aged with junior education and medium farming experience, many struggle with low annual income and high expenditure. Communication channels, including extension contact and mass media, are moderately utilized, but there is a notable gap in their ability to interpret advanced technologies like UAV data and optical imagery. Few farmers exhibited low planning and controlling competencies in group management, indicating a need for enhanced skills in setting objectives and managing activities. Therefore, a targeted way forward should focus on integrated interventions that not only promote nutrient-dense crops and nutrition awareness but also provide comprehensive training in modern agricultural technologies, digital literacy, and management skills to empower these women, improve their financial stability, and enhance their overall agricultural and nutritional outcomes. 
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