



Participation in Climate-Resilient Homestead Vegetable Cultivation in the Haor Region of Bangladesh as a Localized Approach to Achieving SDG 2 (Zero Hunger), SDG 5 (Gender Equality), and SDG 13 (Climate Action)





.     
.
              . 
                     
	.
..


.

____________________________________________________________________________________________

*Corresponding author: Email: XYZ@ABC.COM


ABSTRACT 

	This study explores women’s participation in climate-resilient homestead vegetable cultivation in the haor region of Bangladesh, emphasizing its potential to address Sustainable Development Goals specifically SDG 2 (Zero Hunger), SDG 5 (Gender Equality), and SDG 13 (Climate Action). Conducted in six unions of Tahirpur Upazila in Sunamganj districts, a total of 100 women were randomly selected as the sample for the study from a population of 250 farmers who were interviewed using a pre-tested interview schedule from November to December 2024. Data were analyzed using SPSS software-2025 version and Ms-Excel. Findings revealed that 44% of women demonstrated a high level of participation in climate-resilient gardening, 37% participated moderately and 19% had low involvement. Key factors to consider in homestead vegetable cultivation included cultivating vegetables based on household nutritional needs (90%), maintaining multiple seedbeds (89%), using clean water fertile soil (87%), ensured proper sunlight and air circulation (86%) and applying organic compost (84%). However, practices like avoiding sowing during extreme (45%) and timely planting (52%) showed lower adoption. Constraints such as lack of irrigation (ranked 1st), time scarcity due to domestic work (2nd), and limited access to quality inputs (3rd) were predominantly reported. Correlation analysis revealed that farming experience (r = 0.730, p < 0.01), extension media contact (r = 0.767, p < 0.01), and family size (r = 0.258, p < 0.05) were significantly associated with participation level, while variables like age, education, marital status, land size, occupation and training were not. This finding underscores the critical role of experimental knowledge, information access and household capacity in enabling climate-adaptive practices. The study highlights the value of supporting women-led homestead gardening through training and extension programs to build resilience in climate-vulnerable regions. 
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1. INTRODUCTION

Climate change stands as a major challenge to global sustainable development, with its impacts felt most severely in environmentally fragile areas like the haor basin in northeastern Bangladesh (M. A. Islam et al., 2025). The haor’s distinctive wetland landscape is regularly affected by flash floods, prolonged water stagnation, and soil erosion, creating major obstacles for conventional farming methods (Dey et al., 2021). In these settings, building household resilience through affordable and locally suited solutions becomes critically important. Climate-resilient homestead gardening is one effective approach that enables rural households, particularly women, to sustain food production throughout the year by applying flexible methods suited to shifting environmental challenges (M. S. Rahman et al., 2024). In rural Bangladesh, homestead gardening typically includes growing vegetables, fruits, and medicinal herbs in the spaces surrounding the household (Khan et al., 2023). When combined with climate-smart methods like raised bed cultivation, organic compost use, intercropping, and planting crops resistant to floods and droughts, homestead gardening evolves into a sustainable approach capable of withstanding climate shocks while enhancing dietary diversity and household food security (Habiba & Abedin, 2021). Beyond supporting household nutrition, climate-resilient gardening is now widely viewed as a valuable strategy for advancing multiple Sustainable Development Goals (SDGs). It contributes directly to SDG 2 (Zero Hunger) by improving access to nutritious food and helping to alleviate to food security (Salman et al., 2023). At the same time, since women play a central role in homestead gardening across rural Bangladesh, their involvement strengthens their decision-making power, boosts their ability to earn income, and promotes broader empowerment, aligning with the goals of SDG 5 (Gender Equality) (Haque et al., 2024). Moreover, these locally driven adaptation efforts embody the core ideas of SDG 13 (Climate Action), which highlights the importance of community-led strategies to address climate-related challenges (Raihan & Hossain, 2021). Although homestead gardening has been encouraged through government outreach and NGO-led programs, there is still a lack of concrete data on how women in the haor region are participating in these activities amid ongoing climate challenges (Yeasmin et al., 2023). There is a noticeable gap in research regarding the socio-economic profiles of women involved, the drivers behind their participation, and how their involvement contributes to building resilience (M. A. Islam et al., 2018). Grasping these aspects is crucial for developing focused interventions that are inclusive and capable of addressing the needs of areas most at risk from climate impacts (Masud-All-Kamal & Nursey-Bray, 2024).This research explores how women in the haor region take part in climate-resilient homestead gardening, with a focus on the extent of their involvement and the factors that either support or hinder it. It looks into key socio-economic indicators such as education, household income, land ownership, and access to farming knowledge or services to understand the background of the participant. By doing so, the study aims to identify trends and connections that influence woman’s role in climate-adaptive agriculture. Additionally, it examines how their participation supports household food security, advances gender equality, and strengthens their ability to cope with environmental changes.  By adopting a localized and gender-sensitive perspective, this study adds to the ongoing discourse on rural sustainability and climate adaptation. It shows that small-scale practices, when backed by supportive socio-economic condition, can contribute meaningfully to both national and international development goals. Focusing on the lived experiences of women in one of Bangladesh’s most climate-vulnerable regions, the research offers important guidance for policymakers, development workers, and grassroots organizations aiming to create inclusive and resilient farming systems.

2. methodology

2.1. STUDY AREA:
The study was conducted in six intentionally chosen unions of Tahirpur upazila in Sunamganj district specifically Tahirpur sadar, Balijuri, Badaghat, North Baradol, Sreepur north and Sreepur south. These areas are situated within a network of ecologically fragile and climate-exposed wetlands, notably Shonir haor, Matian haor and Tanguar haor. The region was selected due to its frequent exposure to climate-induces hazards like sudden flooding and persistent waterlogging, as well as the active role played by rural women in adopting homestead gardening as a climate-resilient livelihood strategy.
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Figure 1: Map of Tahirpur Upazila 
2.2. POPULATION AND SAMPLE: 
This study focused on women engaged in homestead gardening across the haor areas of Tahirpur Upazila in Sunamganj district. Participants were drawn from six unions such as Tahirpur sadar, Balijuri, Badaghat, North Baradol, Sreepur ndorth and Sreepur south. Out of a total population of 250 women gardeners, 100 were chosen at random through a simple random sampling technique to take a part in this research.
2.3. COLLECTION OF DATA:
To ensure the collection of accurate and relevant data, the researcher designed a detailed interview schedule, which was initially tested with a small group of women practicing homestead gardening in the study area. Based on the feedback, necessary revisions were made before administering the final questionnaire. Data collection took place during November and December 2024, involving 100 randomly selected women engaged in homestead gardening. To enrich the findings, focus group discussion (FGD) and interviews with key informants’ interview (KII) were also carried out, guided by structured checklists, to explore the farming strategies women used to address climate-related stresses in the haor landscape.
2.4. MEASUREMENT OF DEPENDENT VARIABLES
The variable Participation in Climate-Resilient Homestead Gardening was assessed using a five-point Likert scale, structured around five core behavioral indicators. Each of these indicators captured a distinct element of the respondent’s engaging in homestead gardening practices that support climate resilience. Participants were asked to report how frequently they performed each activity, with response options ranging from “Never” to “Very Frequently.”
The scale was coded as follows:
1 = Never,
2 = Rarely,
3 = Occasionally,
4 = Frequently,
5 = Very Frequently.
Table 1. Participation in Climate-Resilient Homestead Vegetable Cultivation
	Sl
	Statement
	Never (1)
	Rarely (2)
	Occasionally (3)
	Frequently (4)
	Very Frequently (5)

	01
	I regularly spend time working in my homestead garden.
	
	
	
	
	

	02
	I grow multiple types of crops in my garden (e.g., vegetables, herbs, fruits).
	
	
	
	
	

	03
	I make independent decisions about what and when to plant in the garden.
	
	
	
	
	

	04
	I use climate-resilient techniques like composting, raised beds, or water-saving in my gardening
	
	
	
	
	

	05
	I use the harvested produce to reduce household food costs or for selling to generate income.
	
	
	
	
	


These five behavioral items reflected multiple dimensions of involvement, such as the time regularly spent on gardening activities, diversity in crops cultivated (including vegetables, herbs, and fruits), independence in planning and decision-making, adoption of eco-friendly techniques like composting or water-saving practices, and how the produce is used whether for reducing household food expenses or for income generation.
Based on responses to all five items, each participant received a total score ranging from 5 to 25. A higher score indicated a greater degree of consistent and active involvement in climate-resilient homestead gardening.
2.5. MEASUREMENT OF INDEPENDENT VARIABLES
The study considered several independent variables, including the respondent’s age, education level, family size, land size, occupation, years of experience, training participation and exposure to extension media. Age was determined by recording each respondent’s actual age in years. Education was evaluated by the total number of years the respondent had spent in formal schooling. Family size included all individuals living in the household unit, such as the respondent, spouse, children and any other permanent dependents. Marital status was categorized based on the respondent’s current situation, such as unmarried, married, divorced or widowed. Land sized referred to the homestead garden area maintained by the respondent, measured in decimals and aligned with kalikapur model used in this study. Occupation was identified through the various income-generating activities the respondent was involved in. Experience in homestead gardening was quantified based on the total number of years the respondent had been practicing this activity. Extension media contact was measured using a four-point scale such as frequently, occasionally, seldom, and not at all with corresponding scores assigned to each category to each category to enable quantification. Training participation was assessed through a binary (yes/no) scale, where respondents were asked to indicate whether they had participated in specific training sessions. A "Yes" response signified affirmation, while "No" indicated non-participation. To gain deeper insights into farming strategies and technologies used to cope with climate-induced challenges such as flash floods, prolonged flooding, cold waves, heat waves and droughts—Focus Group Discussions (FGDs) were held with selected model farmers, Sub-Assistant Agriculture Officers from relevant blocks, and local agricultural input suppliers. The data collected were organized and categorized using appropriate tables, tailored to reflect the characteristics and distribution of each variable. Following the study’s objectives, analytical tools such as frequency distribution, percentage calculations, mean values and standard deviation were employed. To test the research hypotheses, correlation coefficients were calculated and relationships between variables were examined at both 0.05 and 0.01 levels of statistical significance.
3. results and discussion

3.1. SOCIO-ECONOMIC PROFILE OF THE RESPONDENT
The findings indicated that most vegetable growers (52%) were middle-aged, followed by 30% who were elderly and 18% who were young. This trend reflects observations by Raj and Thomas (2022), who reported that vegetable cultivation in kerala was also largely carried out by individuals in the 35-55 age range. A large portion of the respondents (56%) lacked formal education, while 28% had completed only primary school and just 5% had reached secondary or higher secondary levels. This low level of schooling is consistent with the work of Ighoro et al. (2019), who found that urban vegetable farmers often struggle to access innovations due to limited education. Regarding household size, 69% of the growers were from large families, providing substantial family labor. In terms of marital status, 65% of respondents were married. 
 
 
Table 2. Profile of the vegetable growers
	Characteristics
	  Categories   
	Respondents (%)
	Observed range
	Mean
	SD

	[bookmark: _Hlk200045930]Age (year)
	Young (up to 35)
	18
	18-73
	46.52
	13.83

	
	Middle (35 -55)
	52
	
	
	

	
	Old (>56)
	30
	
	
	

	Education (score)
	Illiterate (1)
	56
	1-5
	1.75
	1.10

	
	Primary (2)
	28
	
	
	

	
	Secondary (3)
	6
	
	
	

	
	Higher secondary (4)
	5
	
	
	

	
	Graduate (5)
	5
	
	
	

	Family size (member number)
	Small (up to 4)
	11
	3-13
	10.09
	3.11

	
	Medium (5-6)
	20
	
	
	

	
	Large (>7)
	69
	
	
	

	Marital status
	Unmarried (1)
	14
	1-4
	2.15
	0.757

	
	Married (2)
	65
	
	
	

	
	Divorced (3) 
	13
	
	
	

	
	Widower (4)
	8
	
	
	

	Land size (decimal)
	Below kalikapur model (up to .99)
	6
	0.4-2.7
	1.19
	0.42

	
	Kalikapur model (1dc)
	66
	
	
	

	
	Higher than kalikapur model (>788)
	28
	
	
	

	Occupation
	Housewife (1)
	64
	1-4
	1.43
	0.640

	
	Handicraft (2)
	30
	
	
	

	
	Small Business (3)
	5
	
	
	

	
	Job Holder (4)
	1
	
	
	

	Experience (score)
	Poor (up to 9)
	16
	3-21
	13.34
	3.83

	
	Medium (10-15)
	51
	
	
	

	
	High (>16)
	33
	
	
	

	Training participation(score)
	Trained (1)
	59
	0-1
	0.59
	0.494

	
	No Trained (0)
	41
	
	
	

	Extension media contact (score)
	Low (up to 9)
	14
	5-18
	13.47
	3.30

	
	Medium (10-13)
	        35
	
	
	

	
	High (>14)
	        51
	
	
	


 
This aligns with findings by Akinwale and Oyeyemi (2021), who highlighted that married individuals are more likely to manage household farms and sustain long-term agriculture efforts. Landholding patterns showed that 66% of the respondents operated land consistent with the kalikapur model (1 decimal), indicating a dependence on small-scale plots. Occupation data revealed that 64% of the respondents were housewives, while 30% engaged in handicrafts. This reflects the conclusion of of Ighoro et al. (2019), who described vegetable farming as a livelihood supplement for women already involved in informal home-based activities. Experience levels showed that 51% of growers had moderate farming experience, which is significance in building confidence and adaptability. As Oluwasola (2015) point out, experience directly supports farm productivity and decision-making in vegetable production. In terms of training, 9% of women had received instruction in homestead gardening. Ighoro et al. (2019) emphasized that training plays a crucial role in enable sustainable farming techniques among women growers. Lastly, 35% of the farmers reported medium-level contact with extension services. Samosir et al. (2022) found that frequent communication with extension workers enhances awareness, problem-solving and knowledge sharing in agriculture.
Participation in Climate-Resilient Homestead Vegetable Cultivation
Participation levels in climate-resilient homestead gardening among respondents showed considerable variation. Specifically, 44% of individuals were engaged at a high level, 37% participated moderately, and 19% had low involvement. This distribution indicates increasing awareness and acceptance of sustainable home-based agricultural practices.
Table 3. Distribution of respondents depending upon the Participation in Climate-Resilient Homestead Vegetable Cultivation
	Category
	Respondents
	Mean
	Standard
Deviation

	
	Number
	Percent
	
	

	Low participation (up to 11)
	19
	19
	
	

	Moderate participation (12-17)
	37
	37
	16.27
	5.08

	High participation (>18)
	44
	44
	
	

	Total
	100
	100.0
	
	


 
According to Rahman et al. (2024), such adoption in climate-sensitive regions of Bangladesh has led to significant improvements in dietary diversity and household food stability, especially when paired with strong extension support and climate change education. Bushamuka et al. (2005) reported that homestead gardening programs in Bangladesh led to higher year-round vegetable production and enhanced women’s roles in household decision-making, affirming its potential for both food and social empowerment.

3.2. IMPORTANT FACTORS TO CONSIDER IN HOMESTEAD VEGETABLE CULTIVATION
This study evaluated sixteen key agronomic practices used in homestead vegetable cultivation, revealing a broad range of adoption levels among respondents. The highest adoption was reported for cultivation based on family national needs (90%), emphasizing the importance of home gardening in addressing household food security. Maintaining multiple seedbeds (89%) and using clean water and fertile soil (87%) were also widely practiced, highlighting risk management and attention to input quality.
 
Table 4. Factors Affecting the Effectiveness of Homestead Vegetable Cultivation
	SL
	Practice Description
	Practice rate (%)

	01
	Ensuring adequate sunlight and air circulation
	86

	02
	Utilizing clean water sources and fertile soil for cultivation
	87

	03
	Using quality seeds or seedlings (hybrid or locally improved varieties)
	53

	04
	Avoiding seed sowing or seedling transplantation during extreme weather
	45

	05
	Timely planting and sowing aligned with the seasonal calendar
	52

	06
	Practicing crop rotation to maintain soil fertility and reduce pest pressure
	78

	07
	Avoiding continuous cultivation of the same crop in the same plot
	67

	08
	Selection of vegetable varieties based on household consumption needs
	56

	09
	Cultivating multiple vegetable species simultaneously
	74

	10
	Regular watering and crop care
	76

	11
	Locating vegetable beds near kitchens or shaded areas for better access and management
	68

	12
	Maintaining multiple seedbeds as a precaution against crop failure
	89

	13
	Use of compost and organic fertilizers instead of synthetic chemicals
	84

	14
	Routine inspection for pest and disease infestation
	72

	15
	Avoiding overcrowding in planting layout
	64

	16
	Cultivation of vegetables based on family nutritional requirements
	90


 
A large proportion of participants ensured proper sunlight and air circulation (86%) and used compost or organic fertilizers (84%), showing strong awareness of environmental health and sustainable nutrient management. Crop rotation (78%), regular watering and crop care (76%) and cultivating multiple species simultaneously (74%) were also frequently applied, supporting both soil fertility and dietary diversity. Routine pest and disease inspection were practiced by 72%, while 68% positioned beds near shaded or convenient household locations to ease management. Additionally, 67% avoided monocropping and 64% managed plant spacing to avoid overcrowding practices that contribute to long-term productivity. More moderate adoption was noted for selecting varieties based on family consumption needs (56%), while only 53% used improved or quality seeds. Timely planting in accordance with seasonal calendars was followed by 52% of respondents and the least adopted practice was avoiding sowing during extreme weather (45%), suggesting gaps in climate-aware practices. 

3.3. CONSTRAINTS FACED BY WOMEN IN HOMESTEAD VEGETABLE CULTIVATION IN THE HAOR REGION
The results indicate that a majority of the women (84%) encountered moderate challenges in cultivating vegetables at the level, with only 8% experiencing either high or low levels of difficulty. These challenges are often rooted in issues such as limited access to agricultural inputs, inadequate technical knowledge and insufficient institutional support. Akter et al. (2019) and Islam et al. (2018) highlighted similar challenges among rural Bangladeshi women in vegetable production.
Table 5. Distribution of Respondents According to Identified Problems in Homestead Vegetable Cultivation
	Category
	Respondents
	Mean
	Standard
Deviation

	
	Number
	Percent
	
	

	Low problems (Up to 20)
	8
	8
	
	

	Moderate problems (21 to 31)
	84
	84
	25.65
	5.32

	High problems (32 to above)
	8
	8
	
	

	Total
	99
	100.0
	
	


 
3.4. MULTIFACETED CONSTRAINTS FACED BY WOMEN IN HOMESTEAD VEGETABLE CULTIVATION IN THE HAOR REGION OF BANGLADESH
Among the identified challenges, the most severe constraint faced by women in homestead vegetable cultivation in the haor region was the lack of irrigation facilities during the dry season, which severely limits year-round crop production and exposes gardens to moisture stress. Ranked second was time scarcity resulting from household responsibilities, as many women manage both domestic duties and farming tasks, leaving limited time for effective garden maintenance. The third-ranked constraint was the limited access to improved seeds and essentials agricultural inputs, which restricts crop diversity and productivity due to the unavailability or high cost of quality materials. Limited homestead land, ranked fourth, remains a persistent barrier in densely populated or flood-prone areas, where cultivable space is often insufficient for sustained vegetable production. The fifth-ranked issue was low literacy levels and weak record-keeping practices, which reduce women’s capacity to track expenses, manage resources, or apply technical recommendations, ultimately impacting farm efficiency and decision-making.   
Table 6. Rank order of Constraints Faced by Women in Homestead Vegetable Cultivation in the Haor Region
	Sl. 
No. 
	Constraint
	
	Participant N=100
	
	Perceptions Index
	Rank Order 

	
	
	(3)
	(2)
	(1)
	(0)
	
	

	1 
	Limited Homestead Land for Cultivation
	28
	65
	6
	1
	220
	4th

	2 
	Inaccessibility to Improved Seeds and Inputs
	46
	35
	18
	1
	226
	3rd

	3 
	Time Scarcity Due to Household Workload
	48
	47
	4
	1
	242
	2nd

	4 
	Lack of Irrigation Sources in Dry Season
	58
	30
	10
	1
	244
	1st

	5 
	Destruction by Free-Grazing Animals or Chickens
	8
	8
	64
	20
	104
	11th

	6 
	Seasonal Waterlogging and Recurrent Floods
	20
	64
	14
	2
	202
	9th

	7 
	Lack of Technical Knowledge and Extension Contact
	8
	9
	53
	29
	95
	12th

	8 
	Pest and Disease Outbreaks
	26
	65
	6
	2
	214
	6th

	9 
	Shortage of Organic Compost or Cow Dung
	19
	71
	9
	0
	208
	7th

	10 
	Male-Dominated Decision Making in Household Farming
	19
	70
	8
	2
	205
	8th

	11
	Lack of Cold Storage and Post-Harvest Facilities
	19
	13
	52
	15
	135
	10th

	12
	Low Literacy and Record-Keeping Skills
	29
	59
	11
	1
	216
	5th

	13
	Limited Access to Credit and Financial Services
	7
	12
	45
	35
	90
	14th

	14
	Sociocultural Restrictions on Mobility and Market Participation
	9
	13
	40
	38
	93
	13th




3.5. List of Seasonal and Year-Round Vegetable Cultivation Practices Among Women in the Haor Region
The data Table 7 shows that vegetables cultivated by women in the haor region, their growing season and the percentage of respondents cultivating each. It reflects seasonal adaption in crop selection and highlights women’s role in ensuring year-round household nutrition under climate-vulnerable conditions.
Table 7. Seasonal and Year-Round Vegetable Cultivation Practices Among Women in the Haor Region
	SL
		



	Vegetables Names



	Season
	Cultivation rate (%)

	01
	Red Amaranth
	Rabi/Kharif/Year-round
	68

	02
	Jute Leaf
	Kharif
	63

	03
	Spinach
	Rabi
	37

	04
	Stem Amaranth
	Rabi/Year-round
	45

	05
	Malabar Spinach
	Kharif/Year-round
	62

	06
	Water Spinach
	Kharif/Year-round
	58

	07
	Mustard Leaf
	Rabi
	47

	08
	Coriander Leaf
	Rabi
	34

	09
	Radish Leaf
	Rabi
	68

	10
	Potato
	Rabi
	34

	11
	Tomato
	Rabi/Kharif
	82

	12
	Pumpkin
	Rabi/Kharif
	73

	13
	Cabbage
	Rabi
	33

	14
	Cauliflower
	Rabi
	44

	15
	Broccoli
	Rabi
	8

	16
	Carrot
	Rabi
	5

	17
	Turnip
	Rabi
	11

	18
	Radish
	Rabi
	34

	19
	Ash Gourd
	Kharif/Rabi
	42

	20
	Bottle Gourd
	Rabi/Kharif/Year-round
	84

	21
	Bitter Gourd
	Kharif
	67

	22
	Ridge Gourd
	Kharif
	32

	23
	Sponge Gourd
	Kharif
	43

	24
	Chili
	Rabi/Kharif/Year-round
	94

	25
	Brinjal
	Rabi/Kharif/Year-round
	53

	26
	Ladies Finger (Okra)
	Kharif
	47

	27
	Country Bean
	Rabi
	78

	28
	French Bean
	Rabi
	64

	29
	Cucumber
	Rabi/Kharif/Year-round
	23


 
 
 
 
Table 8. Correlation co-efficient of the selected characteristics of the respondents with the 
         Participation in Climate-Resilient Homestead Vegetable Cultivation
	Dependent Variable
	Independent Variable
	Computed value for ‘r’
	Table value of ‘r’


	
	
	
	0.05
	0.01

	


Participation in Climate-Resilient Homestead Gardening
	Age
	0.007 NS
	




0.196
	




0.256

	
	Level of education
	0.054 NS
	
	

	
	Family size
	0.258*
	
	

	
	Marital status
	0.149NS
	
	

	
	Land size
	-0.119 NS
	
	

	
	Occupation
	0.112NS
	
	

	
	Extension media
	0.767**
	
	

	
	Training
	0.081 NS
	
	

	
	Experience
	0.730**
	
	


NS Non-significant relationship
*Significant at 0.05 level of probability
**Significant at 0.01 level of probability
Relationships between the selected characteristics of the respondents and the Participation in Climate-Resilient Homestead Vegetable Cultivation 
Table 8 presents the findings of the correlation analysis examining how various characteristics of the respondents relate to their level of participation in climate-resilient homestead gardening. The analysis identifies both significant and non-significant relationships, illustrating the complex nature of household engagement in climate-adaptive agricultural practices.
Family size was found to have a statistically significant positive relationship with participation (r = 0.258, p < 0.05). This indicates that households with more members may be more likely to take part in homestead gardening activities, likely because of the added availability of family labor. Supporting this, Mlalama et al. (2022) found that household size played a crucial role in the long-term sustainability of home-based vegetable gardening in rural Tanzania.
A strong and highly significant correlation was also observed between extension media contact and participation in gardening (r = 0.767, p < 0.01). The result emphasizes the importance of accessible agricultural information and outreach services in facilitating the adoption of climate-resilient techniques. Similarly, Kundu and Kumar (2024) found that consistent contact with agricultural extension services greatly improves the confidence and capacity of smallholder farmers to apply new technologies and practices.
The variable with strongest positive correlation was farming experience (r = 0.730, p < 0.01). Respondents who had spent more years in agriculture were significantly more likely to participate in climate-resilient homestead gardening. This could be due to their accumulated knowledge and practical insights gained over time. Rahman et al. (2024) similarly reported that experienced farmers were more proactive in adopting homestead gardening as a strategy household food security in environmentally vulnerable areas.
Age, education, marital status, land size, occupation and training did not show statistically significant correlations with participation. These findings agree with Sharma et al. (2023), who noted that while demographic traits can shape attitudes, they often do not directly influence the adoption of home gardening unless paired with institutional or technical support.
These findings suggest that experiential learning, effective communication channel and available labor are key drivers of participation in climate-resilient homestead gardening. As such future programs should emphasize skill-building, consistent extension supports and household engagement strategies to maximize impact.

4. Conclusion

This study investigated women’s participation in climate-resilient homestead gardening in the haor region of Bangladesh as a localized strategy contributing to the achievement of SDG 2 (Zero Hunger), SDG 5 (Gender Equality), and SDG 13 (Climate Action). The findings revealed that a substantial proportion of respondents actively engaged in climate resilient gardening practices, with high levels of adoption in nutrition-oriented and sustainable techniques such as composting, crop rotation, seedbed maintenance. These practices not only enhanced household food security but also demonstrated woman’s adaptive capacity in an ecologically fragile and flood-prone setting. Participation was significantly influenced by farming experience, exposure to agricultural extension services and family size highlighting the importance of practical knowledge, accessible information and family labor in sustaining home-based food systems. In contrast, socio-demographic traits such as age, education, landholding did not show significant associations, suggesting that technical support and experimental learning outweigh structural barriers in determining participation levels. Despite promising involvement, women faced notable constraints including limited irrigation, time scarcity due to household responsibilities and restricted access to quality inputs. These barriers point to the need for targeted interventions that provide infrastructural support, reduce unpaid labor burdens, and improve access to resources and training. Addressing these issues is vital for maximizing the contributions of homestead gardening to sustainable development goals. In conclusion, the study reinforces the role of women-led, climate-resilient homestead gardening as a viable adaptation mechanism in vulnerable regions. By strengthening extension services, enhancing training and integrating gender-sensitive strategies, policymakers and development agencies can scale these practices to build more inclusive, resilient and food secure rural communities. 
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