Gender differential and household attitude towards home gardening in urban Nigeria
[bookmark: _Hlk152792945]Daudu, A.K*and Aderinoye-Abdulwahab, S.A 
Department of Agricultural Extension and Rural Development, 
University of Ilorin, Nigeria
*Corresponding author email: daudu.ak@unilorin.edu.ng
Abstract	
This study investigates gender differences and household attitude towards home garden in urban Nigeria. We used a cross-sectional sex-disaggregated survey data collected from a random sample of 480 households. We used attitudinal scale to measure household attitude towards the importance and benefits of home garden by gender and teacher made test to categorize their knowledge level of home garden. Both descriptive and inferential statistics were employed for data analysis. Results show that male households generally hold a more positive attitude towards home gardening compared to their female counterparts in the study area. Findings highlight a significant difference between male and female households in their levels of knowledge about home gardening, with females exhibiting higher levels of knowledge compared to males. Major constraints reported by households in home garden production include damage from pests, diseases, animals, and theft (male: 1.98±0.63; female: 1.96±0.61) and limited access to agricultural inputs such as seeds, tools, and capital (male: (1.94±0.77; female: 2.00±0.75). Tackling these identified constraints could contribute to improving household perceptions of home gardening, reducing gender disparities in attitudes, and enhancing food security outcomes. Also, it is recommended that regular training sessions be organized by relevant governmental and non-governmental agencies to encourage and equip households with new agricultural skills, thereby addressing challenges related to global food insecurity.
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Introduction:
In sustainable cities, growing food in backyard gardens can have both symbolic and functional significance. Home gardening has received more attention in the past decade, mostly because of urban farming in the context of growing urbanization and food security (Armar-Klemesu, 2000). Urban farming entails gardening practices that are easily implemented in cities and urban communities. These practices improve the social life of urban areas while also having a good impact on the economic and ecological system (Mougeot, 2000). In a trial to overcome the challenges linked to the rapid urban growth. As a result, in order to increase crop yield in cities, we must first comprehend the attitudes and practices of private crop growers. Crop production is both symbolic and practical in sustainable cities (Kirkpatrick and Davison, 2016). It is claimed that urban agriculture mitigates these negative impacts (Skar et al., 2020). Long-term food security has been enhanced by understanding how to manage urban gardens, agriculture, and water systems in historic cities (Barthel and Isendahl, 2013). Urban home food gardens, according to Taylor and Lovell (2015), increase community self-reliance, serve as locations for cultural reproduction, support biodiversity, and improve resource access (so-called luxury effect).
[bookmark: _Hlk125795539]A mixed harvest of edible plants is referred to as home gardening such as the fruits, vegetables, and medicinal plants that are cultivated beside the residential unit (Kumar and Nair, 2004). This kind of gardening can take the form of indoor farming, such as gardening in a residential unit's backyard, rooftop, or inside the unit itself; it can also take the form of outdoor or rooftop farming, where various crops are grown for a variety of purposes, including food production, lawns, and green spaces (Montefrio, 2020; van Heezik et al., 2013; Zasada et al., 2020). Using the available housing space, plants are grown in flower boxes, vegetable beds, or containers (Wilkins, 2020). Vegetables are the most popular products of home gardens, particularly in Nigeria, where they enhance nutritional status and livelihoods while serving as significant food supplements. Their affordability in comparison to other food items makes them essential for low-income households (Schippers, 2014). Encouraging urban vegetable gardening is crucial for fostering the attitudes and understanding about urban vegetables needed for future development plans. Therefore, information concerning city resident’s knowledge and attitude towards urban vegetable practicing might help to understand how to encourage urban inhabitants to grow vegetables in order to meet the growing demands of food production from an expanding population.
Undernutrition and household food insecurity have a negative impact on people's lives, particularly those of women and children who are the most vulnerable. These issues are disproportionately prevalent in Asia and Africa, where 91 million and 58 million stunted children, respectively, live. Food must be consumed in the proper quantity and quality because it is essential for delivering nutrients to the body and maintaining health. Vegetables in particular play a significant role in this regard. The Food and Agricultural Organization of the United Nations (FAO) and the World Health Organization (WHO) recommend 200 grams of vegetables per person per day, although the national average for Nigeria is lower than this amount, according to Kintomo et al. (2014). While some regions have made impressive strides toward achieving food security and ending hunger and malnutrition, sub-Saharan Africa has seen alarmingly poor development, particularly in Nigeria. UNICEF/WHO/World Bank Group (2016) reports that 156 million children worldwide suffer from stunting, with 37 percent of those cases occurring in Africa; similarly, 25 percent of overweight children and 28 percent of wasting children are found in Africa. A balanced diet can help improve a household's nutritional condition by consuming a wide range of fruits and vegetables. Malnutrition affects a group's health and well-being when food intakes are insufficient and nutrient reserves are exhausted. While home gardens are traditionally associated with women, there is flexibility in the division of labour between the sexes in this domain. When it comes to starting a home garden, males typically handle the "hard" work, while women handle the "lighter" activities like planting, weeding, applying fertilizer, and regular garden maintenance. Nonetheless, it is not uncommon to witness both men and women in client houses handling duties that are customarily associated with the other sex. Because they shoulder more duties when their husbands are away, women feel as though they are not given as much credit. Conversely, males believe that because they have supported their wives, they have been given greater credit and recognition. According to recent studies, men's involvement in the unconventional domain of home gardening is justified and valued by reinterpreting gender and social norms. Men's involvement in the garden also serves to reinforce positive aspects of their identity as knowledgeable, devoted, and supportive husbands, without necessarily signalling a shift in gender power dynamics. Home gardening is crucial for providing food security and health benefits, yet many households still struggle with acute hunger and food shortages from time to time. This draws attention to a vacuum in the literature that this study aims to address.
We, therefore, seek to provide answers to the following important research questions to understand the nexus between gender and the attitude of households toward home gardening in both urban and peri-urban Nigeria. First, does gender gap exist in attitude of households toward home garden farming? Second, does male and female households have adequate knowledge of home garden? Our study would be of interest to a diverse audience, including researchers, extension agents, agricultural policy makers in making policy decisions that can promote the growing of viable and sustainable home gardens especially in every urban household in the country. It is also our expectation that this research would contribute to the on-going efforts by government, private sectors, and non-governmental organization toward achieving nation’s household food security, self-sufficiency, engaging more households not only in home gardens but also in ornamental crop production, and exportation of surplus produced for foreign exchange. Also, more job opportunities would be created in the country, from the input’s dealers or suppliers, more labour would be required in farming activities, and extension officers’ activities would be increased. This study would also add to the existing body of knowledge on home gardening in the global south particularly Africa south of Sahara and the World at large.
The paper is structured in the following way: Section 2 examines existing literature on home gardens and household attitudes toward urban agriculture. Section 3 describes the study area, data collection methods, sampling techniques, and data analysis. Section 4 presents the results and discusses the main findings. Section 5 offers conclusions based on the findings and includes recommendations.
Literature Review
Several articles have emphasized the benefits of home gardening for both individuals and communities. For example, Libman (2007) found that gardening helps young people understand the importance of food by showing them the effort and time involved in growing vegetables. According to research by Kortright and Wakefield (2011), cultivating food leads to healthier diets and improves food security across all income levels. Additionally, food production enhances overall health, well-being, and the sustainability of homegrown food sources. Demark-Wahnefried et al. (2018) discovered that growing vegetables contributed to the health and well-being of older cancer survivors, encouraging them to eat more fruits and vegetables. Odebode (2006) explained that home gardening aims to grow a variety of food crops in small spaces like balconies or backyards to provide sufficient food for families and reduce costs. Gbedomon et al. (2017) categorized homegrown plants into decorative, medicinal, and miscellaneous. McFarland et al. (2018) conducted qualitative analysis using 177 surveys to explore why people garden. They found that men were more likely to garden for reasons related to food, health, nutrition, and sentiment, while women more often cited personal productivity as a motive. No significant generational differences were observed, indicating similar motivations and benefits across age groups. Chalmin-pui et al. (2021) conducted a survey of 5,766 gardeners and 249 non-gardeners to study attitudes and perceived health benefits of gardening. They found a strong link between increased gardening frequency and better well-being, reduced stress, and more physical activity.
Observing vegetable gardening in public spaces and community gardens offers a more effective way to learn about the practice than gardening on private land. In a study conducted by Kirkpatrick and Davison (2018) in Hobart, Tasmania, Australia, 101 gardeners were interviewed to explore methods and motivations in urban household vegetable production. The results revealed that while all participants wanted to grow vegetables for personal enjoyment, many were also motivated by activism to promote social change, ensure affordable access to vegetables, or improve their health. There was no significant correlation between the type of garden, gardening methods, and gardeners' motivations, except among food enthusiasts and activists. Family members were cited as important sources of information and inspiration. Those without family role models either sought affordable vegetables due to low income or were inspired by new food cultures. Grebitus (2021) found that personality traits and engagement drive community gardening, while trust, attitude, and knowledge influence home gardening. Her socio-demographic research showed that gender, age, and income affect community gardening, whereas household size impacts home produce. According to Mitchell and Hanstad (2008), women are more involved in small-scale farming and home gardening than men, even though both genders recognize their significant contributions to home gardening.
Gender significantly influences plant selection, with certain types of gardens often associated with cultural roles assigned to men and women. Typically, women are more involved in matters related to food supply, while men focus on protection and healthcare. Consequently, women tend to own most plants used for daily food production, whereas men own plants used for specialized purposes like medicine, decoration, and economic value (Gbedomon et al., 2017). Studies also show that men and women participate in gardening at different rates worldwide. Urban gardeners grow a diverse range of plants (Kirkpatrick and Davison, 2016; Lal, 2020), and women generally cultivate more varieties than men (Philpott et al., 2020). Additionally, women are more likely to grow food plants, while men often focus on medicinal plants (Gbedomon et al., 2017; Salako et al., 2018). During a pandemic study, it was found that adult women engaged in more horticultural activities than men (Morse et al., 2020).
Methodology
Study Area: This study was conducted in the southwest region of Nigeria. The region is comprised of six states which include: Ekiti, Lagos, Ogun, Ondo, Osun, and the Oyo States. The region falls within latitudes 6° N, 4° S, and longitudes 4° W, 6° E; covering about 114, 271-kilometer square. The average annual rainfall of southwest Nigeria ranges between 1, 200 to 1, 500mm with a mean monthly temperature range of 18 - 24°C during the rainy season and 30 - 37°C during the dry season (Adepoju et al., 2011). The region of the country is predominantly agrarian due to the rich alluvial soil in the area. Notable food crops cultivated in the area include cassava, maize, yam, cocoyam, cowpea, vegetables, and cash crops such as cocoa, kola nut, rubber, citrus, coffee, cashew, mango, and oil palm. The study population of study comprised all women farmers engaged in home garden vegetable production in the region.
Sampling Methods: We employed a multi-stage stratified random sampling from a cross-section of households engaging in home gardening. The first stage was a random selection of 50% of the states in southwest Nigeria. In stage two; two agricultural zones were purposively selected based on their prominence of home garden farming. Stage three; involved a random selection of four peri-urban or urban centres from each of the selected agricultural development zone and making a total of 24 urban centres. And lastly, 20 households (10 male and 10 female) from each of the peri-urban or urban centre were randomly sampled, resulting in a total of 480 respondents for the study.
Methods of data collection and analysis: Data were collected using a structured questionnaire delivered on an Android electronic tablet software (kobotoolbox) and disaggregated by gender. We employed interview-administered questionnaire for the study. We pretested the survey instrument with a sample of households to elicit more information and validate our instrument. Questions in the survey instrument were categorized according to the study's objectives. Before asking the households to answer questions during the survey, our enumerators sought their permission. Participants were urged not to engage in the study if they are uncomfortable, and they were given the option to withdraw at any time during the survey. 
Measurement of variables
Variables that would be measured include both independent and dependent variables. Our dependent variable is household attitude towards home garden. The household attitude towards home gardening was measured as follows: at least nine (9) attitudinal statements on the importance and benefit of home gardening activities were listed for the respondents to react upon. These statements were placed on 5-point Likert type scale. The scales were measured as strongly agree, agree, undecided, disagree, and strongly disagree while scores of 5,4,3,2, and 1 were assigned respectively for positive statements while in reverse case for negatively worded statements. Therefore, 9 attitudinal statements were multiplied by 5 to give 45, which implies that a respondent could have a maximum score of 45 and minimum of 9. The average of scores assigned to scale, that is 5+4+3+2+1 was further divided by 5 which equals 3.0 and was considered to be threshold for decision making and classification of household attitude. Hence, any mean score from 3.0 and above was considered as positive/favourable attitude, while mean score below 3.0 was regarded as negative/unfavourable attitude of respondents toward home gardening. Also, we measured the knowledge level of household on home garden activities using teacher made test as 1 for correct answer and 0 otherwise. We further classified the household based on their knowledge level using knowledge index. 

where, KI =Knowledge Index
	n = Total score of respondents for correct answers 
	N = Maximum obtainable score (13)
After obtaining the Knowledge Index and based on calculation in equation (1), respondents were further classified into three categories of knowledge level as shown below: 
Category 1: knowledge level score of 0.01 – 0.33 was considered as low;
Category 2: knowledge level score of 0.34 – 0.67 was considered as moderate;
Category 3: knowledge level score of 0.68 – 1.00 was regarded as high
The independent variables include household socioeconomic characteristics and their food security status. The socioeconomic characteristics were measured as age (in actual years), marital status (as single = 1, married = 2. divorced = 3, widowed =4), level of education (as no formal education = 1; primary education = 2, secondary education = 3, and tertiary education = 4), household size (as number of people living under the same roof and eating from the same pot), farm plot size (as in hectare under cultivation) and home gardening experience (in years) and access to institutional variable (credit, extension services and will be measured as yes=1, otherwise). Several constraints items were considered and presented to the respondents and they were asked to rate them as constraint using 3-point rating scale of Very Severe (VS), Severe (S), and Not Severe (NS). Severity score of 2, 1, and 0 were assigned accordingly. Also, the midpoint values of scale (2+1+0) were summed up to 3. The sum was further divided by 3 to obtain 1 average value and this was used for decision making. Note: any constraints with a mean score of 1.0 and above was regarded as major constraints, while any mean value below 1.0 would be considered as minor constraint. We used both descriptive and inferential statistics to analyse the data. Descriptive statistics such as frequency counts, percentages, charts, mean score, and standard deviation were used for the objectives. Inferential statistics such as t-test was to test the relationship of respondents toward home garden.
Results and Discussion
Socioeconomic characteristics of respondents
The findings presented in Table 1 detail the socioeconomic profiles of male and female-headed households involved in home gardening within the study area. The results indicate that male household heads had an average age of 56.00 years with a standard deviation of 9.89 years, while female household heads averaged 48.69 years with a standard deviation of 8.67 years, showing that both groups of household heads are generally in their active middle age. The majority of male (99.3%) and female (90.6%) household heads were married, with a higher proportion of married individuals among the male-headed households. Regarding education levels, virtually all male (100%) and nearly all female (99.9%) households had some form of education, though a certain proportion of non-literate individuals were found among the female-headed households, indicating a disparity in educational attainment Favouring male-headed households in the area. Household sizes differed notably, with an average of 9 persons per male-headed household compared to 6 persons per female-headed household. Given the predominance of married couples among these households, future increases in household size are anticipated, potentially influencing both household food security and the expansion prospects of their home gardening enterprises. Larger household sizes confer an advantage in utilizing family labour for home gardening activities, thereby enhancing food security by ensuring consistent food availability. Altman et al. (2009) similarly noted that larger household sizes prompt greater engagement in subsistence farming to meet the increased food demands of a larger dependent group.
The average size of home gardens tended by male-headed households is 0.25 hectares with a standard deviation of 0.15 hectares, whereas for female-headed households, the average size is 0.13 hectares with a standard deviation of 0.16 hectares. These findings underscore a notable disparity in the scale of home gardens cultivated by male and female households in the study area, indicating that male-headed households tend to cultivate larger plots compared to their female counterparts. This suggests that households managing larger plots and cultivating diverse crops are likely to have greater dietary diversity, which can contribute to enhanced household food security. In terms of experience, male-headed households have an average of 9.82 years of home gardening experience with a standard deviation of 6.47 years, while female-headed households have an average of 7.85 years with a standard deviation of 3.83 years. Additionally, Table 1 reveals that a majority (60.3%) of male-headed households have access to land for home gardening, whereas only 38.5% of female-headed households have similar access. Access to land serves as a crucial factor encouraging households to engage in home gardening, thereby potentially improving household food security. Regarding occupation, approximately half of male (50.9%) and female (51.6%) households are primarily civil servants, engaging in home gardening as a secondary occupation. Moreover, a minority of male (16.1%) and female (10.8%) households are members of any organization, with 34.5% of male and 28.6% of female households having access to extension services in the study area. Furthermore, the average monthly income derived from home gardening is ₦29,397.00 among male-headed households and ₦23,140.85 among female-headed households. This disparity highlights a significant difference in the income generated from home gardening activities between male and female households, with male-headed households earning more than their female counterparts.






Table 1: Distribution of respondents by the socioeconomic characteristics
	Variable
	Category
	Male (n=267)
	Female (n=213)

	
	
	(f)
	(%)
	Explanation
	(f)
	 (%)
	Explanation

	Age (Years)
	<40 years
	29
	10.9
	Mean: 56.00   SD: 9.89
	49
	23.0
	Mean: 48.69    SD: 8.67

	
	41 - 50
	50
	18.7
	
	56
	26.3
	

	
	51 - 60
	105
	39.3
	
	98
	46.0
	

	
	>60
	83
	31.1
	
	10
	4.7
	

	Marital status
	Single
	0
	0.0
	Mode: Married
	1
	0.5
	Mode: Married

	
	Married
	265
	99.3
	
	193
	90.6
	

	
	Separated
	0
	0
	
	0
	0
	

	
	Divorced
	0
	0
	
	8
	3.8
	

	
	Widowed
	2
	0.7
	
	11
	5.2
	

	Educational status
	No formal
	0
	0
	Mode: Tertiary education
	4
	1.9
	Mode: Tertiary education

	
	Primary
	14
	5.2
	
	10
	4.7
	

	
	Secondary
	64
	24.0
	
	54
	25.4
	

	
	Tertiary
	189
	70.8
	
	145
	68.1
	

	Household size
	1 - 5
	80
	30.0
	Mean: 9.00      SD: 5.00
	106
	49.8
	Mean: 6.00      SD: 5.00

	
	6 - 10
	161
	60.3
	
	101
	47.4
	

	
	>10
	26
	9.7
	
	6
	2.8
	

	Size of home garden (ha)
	<0.2 ha
	153
	57.3
	Mean: 0.25      SD: 0.15
	88
	41.3
	Mean: 0.13      SD: 0.16

	
	0.3 - 0.4 ha
	57
	21.3
	
	53
	24.9
	

	
	>0.4 ha
	57
	21.3
	
	72
	33.8
	

	Years of experience
	<10 years
	200
	74.9
	Mean: 9.82      SD: 6.47
	185
	86.9
	Mean: 7.85      SD: 3.83

	
	11 - 20 years
	50
	18.7
	
	28
	13.1
	

	
	>20 years
	17
	6.4
	
	0
	0.0
	

	Access to Land
	Yes
	161
	60.3
	Mode: Yes
	82
	38.5
	Mode: No

	
	No
	106
	39.7
	
	131
	61.5
	

	Primary occupation
	Artisan
	24
	9.0
	Mode: Civil servant
	28
	13.1
	Mode: Civil servant

	
	Civil servant
	136
	50.9
	
	110
	51.6
	

	
	Farming
	49
	18.4
	
	18
	8.5
	

	
	Trading
	54
	20.2
	
	57
	26.8
	

	
	Others
	4
	1.5
	
	0
	0
	

	Membership of association
	Yes
	43
	16.1
	Mode: No
	23
	10.8
	Mode: No

	
	No
	224
	83.9
	
	190
	89.2
	

	Access to extension service
	Yes
	92
	34.5
	Mode: No
	61
	28.6
	Mode: No

	
	No
	175
	65.5
	
	152
	71.4
	

	Monthly income from home garden (₦)
	≤₦25,000
	159
	59.6
	Mean: 29,397.00   SD: 21,103.52
	167
	78.4
	Mean: 23,140.85   SD: 18,037.08

	
	₦26,000 - ₦50,000
	82
	30.7
	
	35
	16.4
	

	
	>₦50,000
	26
	9.7
	
	11
	5.2
	


Source: Field survey (2024); SD= Standard Deviation, f= frequency, %= percentage



Sources of information on home garden among the households by gender

Fig. 1: Distribution of respondents based on the sources of information on home garden
Source: Field survey (2024)

The findings in Figure 1 indicate that a significant majority of male (72.7%) and female (68.5%) households obtain information about home gardening from family and friends. Approximately 37.1% of male and 41.8% of female households rely on radio or TV for such information, while 31.1% of males and 24.9% of females receive guidance from extension agents. Additionally, 11.2% of male and 7.5% of female households gather information through cooperative societies, and 15.7% of males and 18.8% of females consult various research institutes for home gardening knowledge. Approximately 37.8% of male and 16.4% of female households acquire information from fellow home gardeners, with print media being a source for 18.7% of males and 16.9% of females. The data highlights that the primary source of information for both male and female households is from family and friends, illustrating strong social networks within the study area. 
Cropping systems used by the respondents

Fig. 2: Distribution of respondents based on the cropping systems being practice in home garden
Source: Field survey (2024)
Figure 2 illustrates the cropping practices adopted by households in the study area. Approximately half of both male (52.1%) and female (49.8%) households engage in mixed cropping. Sole cropping is practiced by 40.1% of male households and 44.6% of female households, whereas intercropping is less common, with only 7.9% of male households and 5.6% of female households employing this method.
Farm and garden tools use in home garden by the respondents
 
Fig. 3: Distribution of respondents based on the various farm tools use in home garden
Source: Field survey (2024)
Figure 3 displays the assortment of farm and garden tools employed by households for home gardening. The findings indicate that a significant majority of both male (97.2%) and female (93.4%) households utilize cutlasses or machetes. Hoes are also widely used, with 94% of male and 95% of female households employing them. Hand trowels are utilized by 56.2% of male and 64.3% of female households, while garden forks are used by approximately half of both male (50.9%) and female (51.6%) households for agricultural activities. Additionally, digging mattocks are present in 38.2% of male and 48.8% of female households, while rakes are used by 85% of male and 82.6% of female households. A garden line is available and used by 39.3% of male and 48.4% of female households. Furthermore, measuring tools such as tape measures are employed by 59.2% of households overall, while ranging poles are utilized by 28.5% of male and 34.3% of female households.
Various crops/livestock grown or rear by the respondents
Figure 4 illustrates the diversity of crops and livestock raised in respondents’ home gardens. The majority of both male and female households maintain productive gardens that include fruits, vegetables, and livestock. Specifically, approximately 54.3% of male and 51.2% of female households cultivate spinach, while 54.3% of male and 52.6% of female households grow jute. In contrast, only a small percentage, 4.9% of male and 1.4% of female households, cultivate cabbage. Furthermore, findings indicate that 9.5% of male and 10.3% of female households grow garden eggs, and 7.9% of male and 6.1% of female households grow cucumbers. Maize is cultivated by a significant portion, with 43.4% of male and 23.5% of female households incorporating it into their gardens. Sweet peppers are grown by 15.5% of male and 13.6% of female households, while cassava is cultivated by 34.5% of male and 13.6% of female households. Additionally, tomatoes are grown by 33.8% of male and 39.2% of female households. Less commonly grown crops include carrots (3.1% male, 3.8% female), onions (2.2% male, 0.5% female), and lettuce (4.5% male, 4.2% female). Other crops cultivated by male households include bitter leaf (36.6%), pumpkin (8.6%), okra (24.3%), and curry (1.4%). Female households cultivate bitter leaf (37.1%), pumpkin (3.3%), okra (3.2%), and curry (3.2%). In terms of livestock, 7.9% of male and 12.7% of female households rear sheep, while poultry birds are kept by 16.9% of male and 10.3% of female households. Cattle rearing is minimal, with only 0.7% of male households engaging in it. Goats are kept by 16.9% of male and 14.6% of female households, and other crops and livestock are managed by 10.5% of male and 6.6% of female households in the study area.


Fig. 4: Distribution of respondents based on the various crops/livestock grown or rear in the home garden
Source: Field survey (2024)
Level of home garden diversification among male and female households
Table 2 presents the distribution of households categorized by the extent of diversification in their home gardens, differentiated by gender. The home garden diversification index is calculated on a scale from 0 to 100, where 100 indicates maximum diversification and 0 indicates no diversification. The results indicate that 39.5% of male households and 48.8% of female households achieved high levels of diversification. This suggests a significant disparity in diversification levels between male and female households, with females demonstrating greater diversity in the crops and livestock raised in their home gardens. Additionally, 52.8% of male households and 46.3% of female households are classified as moderately diversified, while a smaller percentage, 7.7% of male households and 4.9% of female households, exhibit low levels of diversification. The heightened diversity in crop and livestock cultivation observed among female-headed households may stem from their knowledge of nutritional needs and emphasis on balanced diets.

Table 2: Categorization of households based on crop/livestock diversification in home garden
	Categorization
	Diversification Index (DI)
	Male 
	
	Female

	
	
	Frequency (f)
	Percentage (%)
	
	Frequency (f)
	Percentage (%)

	
	
	
	
	
	
	
	

	High
	0.68 – 1.00
	105
	39.5
	
	104
	48.8
	

	Medium
	0.34 – 0.67
	141
	52.8
	
	99
	46.3
	

	Low
	0.01 – 0.33
	21
	7.7
	
	10
	4.9
	

	Total
	 
	267
	100
	
	213
	100
	


Source: Field survey, 2024.
Household attitude towards perceived effects of home garden
Table 3 illustrates the household perspectives on the advantages of home gardening. Based on mean scores and standard deviations, nearly all male and female households share a positive attitude towards home gardening benefits. They express a strong appreciation for the advantages offered by home gardens. The most widely endorsed benefit is "improved food security" (males: 4.53±0.80, females: 4.48±0.74), followed by "Increased availability of food and better nutrition through food diversity" (4.32±0.75) for males, and "Improving health" (4.12±0.90) for females. 
Among males, the prioritized attitudes towards home gardening are as follows: "Improving health" (4.19±0.90), followed by "Income and enhanced rural employment through additional or off-season production" (4.09±0.90), "Controlling shade, dust, and erosion" (4.04±0.87), "Preserving indigenous knowledge and building integrated societies" (3.94±0.87), "Decreased risk through diversification" (3.93±0.86), and "Maintaining or increasing local biodiversity" (3.90±0.84), as well as "Environmental benefits from recycling water and waste nutrients" (3.85±0.92). 
Conversely, female households prioritize their attitudes towards home gardening with a positive outlook, ranking benefits such as "Increased availability of food and better nutrition through food diversity" (4.01±0.81), "Controlling shade, dust, and erosion" (3.84±0.94), "Preserving indigenous knowledge and building integrated societies" (3.83±0.86), "Income and enhanced rural employment through additional or off-season production" (3.82±0.89), "Decreased risk through diversification" (3.60±0.98), "Environmental benefits from recycling water and waste nutrients" (3.59±0.99), and "Maintaining or increasing local biodiversity" (3.57±0.94).  
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Table 3: Distribution of respondents by their attitude towards the benefit of home garden
	Perceived benefit of home garden
	Male (n=267)
	Female (n=213)

	
	SA (%)
	A (%)
	UN (%)
	DA (%)
	SD (%)
	Mean (±StD)
	Remark
	SA (%)
	A (%)
	UN (%)
	DA (%)
	SD (%)
	Mean (±StD)
	Remark

	Improved food security
	67.0
	24.0
	3.7
	5.2
	0
	4.53±0.80
	Positive
	61.0
	27.7
	9.4
	1.9
	0
	4.48±0.74
	Positive

	Increased availability of food and better nutrition through food diversity
	45.3
	43.4
	9.7
	0.7
	0.7
	4.32±0.75
	Positive
	30.0
	43.7
	23.5
	2.8
	0
	4.01±0.81
	Positive

	Income and enhanced rural employment through additional or off-season production
	39.3
	37.1
	17.2
	6.4
	0
	4.09±0.90
	Positive
	23.9
	41.3
	28.2
	5.6
	0.9
	3.82±0.89
	Positive

	Decreased risk through diversification;
	26.2
	47.6
	19.1
	7.1
	0
	3.93±0.86
	Positive
	19.2
	36.2
	31.5
	11.3
	1.9
	3.59±0.98
	Positive

	Environmental benefits from recycling water and waste nutrients
	25.5
	43.5
	20.6
	10.1
	0
	3.85±0.92
	Positive
	17.8
	40.8
	27.2
	11.3
	2.8
	3.59±0.99
	Positive

	Controlling shade, dust and erosion, 
	31.8
	47.9
	13.5
	6.0
	0.7
	4.04±0.87
	Positive
	26.3
	40.4
	23.0
	10.3
	0
	3.83±0.94
	Positive

	Maintaining or increasing local biodiversity
	24.0
	47.9
	24.0
	2.6
	1.5
	3.90±0.84
	Positive
	17.4
	35.7
	34.7
	11.3
	0.9
	3.57±0.94
	Positive

	Preserving indigenous knowledge and building integrated societies
	28.1
	43.8
	21.7
	6.4
	0
	3.94±0.87
	Positive
	20.2
	50.7
	21.6
	6.6
	0.9
	3.83±0.86
	Positive

	Improving health
	46.1
	33.0
	15.0
	6.0
	0
	4.19±0.90
	Positive
	42.3
	31.9
	21.1
	4.7
	0
	4.12±0.90
	Positive


Source: Field survey (2024); StD= Standard Deviation; SA= Strongly Agree; A= Agree; UN= Undecided; DA= Disagree; SD= Strongly Disagree
Note: any attitudinal statement with a mean score of 3.0 and above is considered as positive attitude of the respondents toward home garden, while any mean value below 3.0 is considered as negative.


Knowledge test of respondent on home garden production practices
Table 4 presents the results of a knowledge assessment among respondents concerning eleven key practices related to home gardening. The table details the knowledge scores of male and female households based on a teacher-made test. There were notable differences in knowledge between genders. For example, 83.5% of male and 72.8% of female households demonstrated knowledge about soil requirements for home gardening (favoring loose, fertile, moist, sandy loam soils). Additionally, 73.8% of male and 63.4% of female households knew how to prepare land through ploughing or digging followed by levelling. Regarding other practices, 95.5% of male and 90.6% of female households understood the process of clearing, which involves removing previous crop residues and undergrowth, cutting back woody shrubs and trees, and burning them. Approximately 70% of male and 65.7% of female households were knowledgeable about levelling, which aids in ploughing, harrowing, ridging, and site layout. The majority of male (91%) and female (81.2%) households were proficient in land tillage techniques aimed at creating a suitable seedbed, reducing weed competition during early growth, and improving soil physical condition while conserving water and nutrients. In erosion control, 62.9% of male and 50.7% of female households understood methods such as incorporating stubble or ridges to mitigate erosion. Terracing, another erosion control technique, was known to 67.8% of male and 58.2% of female households by constructing flat areas along the land's contours. Furthermore, cover cropping, practiced by 94.8% of male and 89.2% of female households, was recognized as a method to protect soil from direct solar radiation and rainfall when parts of the farmland are not under active cultivation. 
When it comes to planting techniques, 91% of male and 85.4% of female households are familiar with broadcasting, which involves spreading seeds evenly over prepared land or tossing them lightly onto the soil surface. Seed drilling, where small-seeded vegetables are planted in rows, is understood by 62.2% of males and 42.7% of females. Transplanting is known by 87.3% of males and 78.9% of females. Thinning, which involves reducing the number of seedlings per stand after planting in situ, is practiced by 54.3% of males and 42.3% of females. Mulching, a technique to reduce evaporation, runoff, or weed growth, is implemented by 89.9% of males and 86.4% of females. Watering plants, especially in the early morning or evening, is carried out by 67.4% of males and 51.6% of females.
Additionally, Table 4 indicates that 90.6% of male and 83.1% of female households are knowledgeable about applying fertilizers, whether as pre-plant basal dressing or post-planting application once plants are established. Weeding practices, such as hoeing, pulling, and roguing during early growth stages, are understood by 69.3% of male and 52.6% of female households. For pest and disease control, 73% of male and 55.9% of female households know how to plant high-quality, disease-free seeds. Furthermore, 85% of male and 82.2% of female households are adept at selecting disease-resistant varieties suitable for local climate and soil conditions. Proper disposal of annual crop remnants after harvest to prevent pest buildup is known to 78.3% of males and 68.5% of females. During harvest, while 14.2% of males and a significant majority (73.7%) of females understand the importance of harvesting on clear, dry days for fruits and vegetables, 94% of males and 87.8% of females know the optimal methods for harvesting fruits and seed vegetables over time, including picking, topping, digging, or lifting. In terms of post-harvest handling, 68.9% of males and 54.9% of females are proficient in preserving, processing, storing, and marketing home garden products. Additionally, 64% of males and 55.9% of females possess knowledge on carefully transporting and handling these products.

Table 4: Distribution of respondents based on their knowledge of home garden 
	Home garden production practices
	Male (n=267)
	Female (n=213)

	
	I know (%)
	I don’t know (%)
	I know (%)
	I don’t know (%)

	Soil 
	Loose, fertile, moist, sandy loam soils are the best
	83.5
	16.5
	72.8
	27.2

	Land preparation
	Prepare the land by ploughing or digging followed by levelling 
	73.8
	26.2
	63.4
	36.6

	
	Clearing: involve removing the remains of previous crops and undergrowth, cutting back the woody shrubs and trees and burning them
	95.5
	4.5
	90.6
	9.4

	
	Levelling: This facilitates the process of ploughing, harrowing ridging and layout of the site
	70.0
	30.0
	65.7
	34.3

	
	Tillage: tillage is to secure increased growth and yields, to obtain suitable seed bed, to eliminate competition with weeds during early growth, improve the physical condition of the soil and conserve its water and nutrient contents
	91.0
	9.0
	81.2
	18.8

	
	Erosion control: Stubble may be incorporated or ridges constructed to curb erosion
	62.9
	37.1
	50.7
	49.3

	
	Terracing: It is obtained by constructing flat areas along the main contours of the land
	67.8
	32.2
	58.2
	41.8

	
	Cover crop: prevent exposure of the soil from direct solar radiation and falling rain when any part of the farmland is not used for planting
	94.8
	5.2
	89.2
	10.8

	Planting
	Broadcasting: seeds are spread over the prepared land by throwing small quantities of the seeds into the air close to the surface of the prepared land
	91.0
	9.0
	85.4
	14.6

	
	Seed drilling: This is a method for planting small seeded vegetables in rows
	62.2
	37.8
	42.7
	57.3

	
	Transplanting: Seedlings are transplanted in the morning or in the evening to avoid transplanting shock. 
	87.3
	12.7
	78.9
	21.1

	Thinning
	Thinning of vegetable is done to reduce the number of seedlings per stand when planted in situ.
	54.3
	45.7
	42.3
	57.7

	Mulching
	A layer of plant residue or other materials which is applied to the surface of the soil in order to reduce evaporation, run-off or to prevent weed growth
	89.9
	10.1
	86.4
	13.6

	Watering
	Plants should be watered in the early morning or in the evening
	67.4
	32.6
	51.6
	48.4

	Fertilizer application
	Can be applied as pre-plant basal dressing or after the plants have become established as post planting application
	90.6
	9.4
	83.1
	16.9

	Weeding
	Hoeing, pulling and roguing are carried out during the early stages of growth
	69.3
	30.7
	52.6
	47.4

	Pest and diseases control
	Planting of high quality, disease-free seed
	73.0
	27.0
	55.9
	44.1

	
	Use of disease resistant varieties best suited to climate and soil
	85.0
	15.0
	82.2
	17.8

	
	Destroy the remains of annual crop after harvest to prevent pest build-up
	78.3
	21.7
	68.5
	31.5

	Harvesting
	Harvesting should be done on clear, dry days, for the fruit vegetables
	14.2
	85.8
	73.7
	26.3

	
	Fruit and seed vegetables may be harvested over a period of time by picking, topping, digging, or lifting
	94.0
	6.0
	87.8
	12.2

	Post-harvest 
	Preservation, Processing; Storage and Marketing
	68.9
	31.1
	54.9
	45.1

	
	Transportation and handling
	64.0
	36.0
	55.9
	44.1


Source: Field survey (2024)

Categorization of households based on their knowledge about home garden practices
The questionnaires yielded total scores ranging from 0 to 23, which were then categorized into high, medium, and low knowledge levels. Table 5 illustrates the distribution of knowledge levels among male and female households regarding home garden practices and activities in the study area. While all respondents demonstrated some degree of familiarity with home gardening, the levels varied widely. Approximately half (47.9%) of male and slightly more than half (52.2%) of female households exhibited a high level of knowledge. Moderate knowledge was evident in 43.5% of male and 30.4% of female households, while a smaller percentage, 8.7% of males and 17.4% of females, had low knowledge of home gardening. These results highlight a significant difference between male and female households in their levels of knowledge about home gardening, with females generally exhibiting higher levels of knowledge compared to males.
Table 5: Categorization of respondents based on their knowledge level of home garden
	Level of knowledge
	Knowledge Index
	Male
	
	Female

	
	
	Frequency (f)
	Percentage (%)
	
	Frequency (f)
	Percentage (%)

	High
	0.68 – 1.00
	128
	47.8
	
	111
	52.2

	Medium
	0.34 – 0.67
	116
	43.5
	
	65
	30.4

	Low
	0.01 – 0.33
	23
	8.7
	
	37
	17.4

	Total
	 
	267
	100
	
	213
	100


Source: Field survey (2024)
Constraints to the home-garden among households
Table 6 outlines the primary constraints faced by households in home garden production, as reported by male and female respondents. Using mean scores and standard deviations, the table highlights the importance of thirteen identified constraints. Among male-headed households, the top constraints include "Damage due to insect pests, diseases, animals, and theft" (1.98±0.63), followed closely by "Limited access to agricultural inputs such as seeds, planting material, tools, and capital" (1.94±0.77), "Shortage of family or hired labour" (1.92±0.62), "Lack of credit facilities" (1.89±0.62), and "Poor environmental conditions" (1.73±0.69). Additional constraints include "Inadequate research and development on home gardens" (1.69±0.81), "Inadequate access to water" (1.68±0.78), "Shortage of land and lack of land tenure security" (1.65±0.67), "Poor soil fertility and soil erosion" (1.63±0.71), "Limited marketing opportunities" (1.62±0.74), "Lack of knowledge, information, and advisory services" (1.61±0.68), "Excessive post-harvest losses" (1.59±0.73), and "Lack of information on nutritional benefits of home gardening" (1.55±0.77). In contrast, among female-headed households, the foremost constraints include "Limited access to agricultural inputs such as seeds, planting material, tools, and capital" (2.00±0.75), "Damage due to insect pests, diseases, animals, and theft" (1.96±0.61), "Shortage of family or hired labour" (1.95±0.65), "Inadequate access to water" (1.94±0.77), "Shortage of land and lack of land tenure security" (1.88±0.71), "Poor environmental conditions" (1.85±0.69), "Lack of credit facilities" (1.81±0.69), "Lack of knowledge, information, and advisory services" (1.78±0.75), "Poor soil fertility and soil erosion" (1.77±0.68), "Inadequate research and development on home gardens" (1.77±0.68), "Lack of information on nutritional benefits of home gardening" (1.77±0.78), "Limited marketing opportunities" (1.75±0.75), and "Excessive post-harvest losses" (1.69±0.72). These findings underscore the critical challenges influencing home garden production and related activities among households.

Table 6: Distribution of respondents by the constraints faced in home garden practices
	Constraints to home garden
	Male (n=267)
	 
	Female (n=213)

	
	Very severe (%)
	Severe (%)
	Not severe (%)
	Mean (±SD)
	Rank
	 
	Very severe (%)
	Severe (%)
	Not severe (%)
	Mean (±SD)
	Rank

	Limited access to agricultural inputs such as seeds, planting material, tools, and capital
	26.2
	42.3
	31.4
	1.94±0.77
	2nd 
	 
	28.2
	43.7
	28.2
	2.00±0.75
	1st

	Shortage of land and lack of land tenure security 
	10.5
	44.9
	44.5
	1.65±0.67
	8th
	 
	18.8
	51.6
	29.5
	1.88±0.71
	5th

	Inadequate access to water
	18.4
	32.9
	48.7
	1.68±0.78
	7th
	 
	26.3
	41.3
	32.4
	1.94±0.77
	4th

	Damage due to insect pests, diseases, animals, and theft
	18.4
	62.2
	19.4
	1.98±0.63
	1st
	 
	16.9
	62.4
	20.7
	1.96±0.61
	2nd

	Poor environmental conditions 
	13.5
	46.4
	40.1
	1.73±0.69
	5th
	 
	16.9
	53.5
	29.6
	1.85±0.69
	6th

	Lack of knowledge, information, and advisory services
	9.7
	43.4
	46.8
	1.61±0.68
	11th
	 
	18.3
	42.3
	39.4
	1.78±0.75
	8th

	Shortage of family or hired labour 
	13.9
	65.5
	20.6
	1.92±0.62
	3rd
	 
	17.8
	60.1
	22.0
	1.95±0.65
	3rd

	Poor soil fertility and soil erosion
	11.6
	42.7
	45.7
	1.63±0.71
	9th
	 
	13.6
	51.2
	35.2
	1.77±0.68
	9th

	Lack of credit facilities
	13.1
	64.0
	22.8
	1.89±0.62
	4th
	 
	15.5
	51.2
	33.3
	1.81±0.69
	7th

	Limited marketing opportunities 
	13.9
	36.0
	48.7
	1.62±0.74
	10th
	 
	18.3
	40.8
	40.8
	1.75±0.75
	12th

	Excessive post-harvest losses
	12.0
	37.5
	48.3
	1.59±0.73
	12th
	 
	15.0
	42.3
	42.7
	1.69±0.72
	13th

	Inadequate research and development on home gardens 
	19.5
	32.6
	45.7
	1.69±0.81
	6th
	 
	13.1
	51.6
	42.2
	1.77±0.68
	9th

	Lack of information on nutritional benefits of home gardening
	14.6
	28.5
	54.7
	1.55±0.77
	13th
	 
	20.2
	37.6
	42.2
	1.77±0.78
	9th


Source: Field survey (2024); SD= Standard Deviation. 
Note: any constraint with a mean score of 1.0 and above is considered as major constraint encountered in home garden practices among the respondents, while any mean value below 1.0 is considered as minor constraint.





Relationship between gender of households and their attitude towards home garden 
[bookmark: _Hlk170309064]Table 7 demonstrates a statistically significant difference in the attitudes of male and female households towards home gardening within the study area. The t-test results indicate values of 4.364 for male households and 4.322 for female households, both with a p-value of 0.000. Specifically, male-headed households exhibited a mean attitude score of 4.3184 with a standard deviation of 0.7407, whereas female-headed households had a mean score of 4.0094 with a standard deviation of 0.8068. These findings suggest that male households generally hold a more positive attitude towards home gardening compared to their female counterparts in the study area. One possible explanation for this disparity could be that male-headed households perceive home gardening as a means to reduce expenses on food consumption and to cultivate a variety of crops that contribute to household food security. The mean difference of 0.3089 between male and female households likely contributes significantly to the observed difference in their attitudes towards engaging in home gardening activities. 

Table 7: Results of independent sample t-test showing differences in the households’ attitude towards home garden between male and female respondents
	Variable
	Category
	Number
	Mean
	Standard Deviation
	Mean Difference
	t-value
	p-value
	Decision

	Households' attitude towards home garden
	Male
	267
	4.3184
	0.7407
	0.3089
	4.364
	0.000***
	Significant

	
	Female
	213
	4.0094
	0.8068
	 
	4.322
	 
	 


Source: Field survey (2024), ** denote significance level at 1%.
Conclusion
Based on the findings of this study, the analysis of home garden practices reveals that both male and female households cultivate a variety of crops and raise livestock in their home gardens. There is a notable difference in the level of diversification between male and female-headed households, with females showing greater diversity in the types of crops and livestock they cultivate. Furthermore, the study identified a positive attitude towards home gardening activities among both male and female households, although male-headed households generally exhibited a more favorable attitude compared to females in the study area. Additionally, there is a noticeable disparity in knowledge levels about home gardening, with females generally possessing higher levels of knowledge compared to males. The primary constraints reported by households in home garden production include damage from pests, diseases, animals, and theft, limited access to agricultural inputs such as seeds, tools, and capital, as well as shortages in family or hired labor. Therefore, ameliorating these identified constraints could contribute to improving household perceptions of home gardening, reducing gender disparities in attitudes, and enhancing food security outcomes. To increase household knowledge of home gardening, it is recommended that regular training sessions be organized by relevant governmental and non-governmental agencies to encourage and equip households with new agricultural skills, thereby addressing challenges related to global food insecurity.
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