
The Nelson Mandela AFrican Institution of Science and Technology

NM-AIST Repository https://dspace.mm-aist.ac.tz

Life sciences and Bio-engineering Research Articles [LISBE]

2022-09-20

Factors influencing the sustainability of

homestead vegetable production

intervention in Rufiji, Tanzania: A

cross-sectional mixed methods study

Mlalama, Killian

PLOS Global Public Health

https://doi.org/10.1371/journal.pgph.0000531

Provided with love  from The Nelson Mandela African Institution of Science and Technology



RESEARCH ARTICLE

Factors influencing the sustainability of

homestead vegetable production intervention

in Rufiji, Tanzania: A cross-sectional mixed

methods study

Killian N. MlalamaID
1,2*, Athanasia Matemu1☯, Efraim Kosia1☯, Chelsey R. Canavan3☯,

Alexandra L. Bellows3☯, Mia Blakstad3,4☯, Ramadhani A. Noor4☯, Joyce Kinabo5☯, Wafaie

W. Fawzi3,4,6☯, Honorati Masanja2☯, Dominic Mosha2☯

1 Nelson Mandela African Institution of Science and Technology, Arusha, Tanzania, 2 Ifakara Health

Institute, Dar es Salaam, Tanzania, 3 Department of Global Health and Population, Harvard T.H. Chan

School of Public Health, Boston, Massachusetts, United States of America, 4 Department of Nutrition,

Harvard T. H. Chan School of Public Health, Boston, Massachusetts, United States of America,

5 Department of Food Science Technology, Nutrition and Consumer Sciences, Sokoine University of

Agriculture, Morogoro, Tanzania, 6 Department of Epidemiology, Harvard T. H. Chan School of Public

Health, Boston, Massachusetts, United States of America

☯ These authors contributed equally to this work.

* kmlalama@ihi.or.tz

Abstract

There is growing evidence that home vegetable gardening interventions improve food secu-

rity and nutrition outcomes at the family level. Sustainability of many of these community

interventions remain a challenge. This study assessed factors influencing the sustainability

of homestead vegetable production intervention in Rufiji district, Tanzania, one year after

the cessation of external support. This was a community based cross-sectional study using

both quantitative and qualitative data collection methods. A total of 247 randomly selected

women from households who participated in the homestead vegetable intervention were

interviewed using a structured questionnaire. The study held four focus group discussions

with women from households that participated in the intervention, and four In-Depth inter-

views with two extension workers, one community health worker, and one agriculture district

officer. Multiple logistic regression for quantitative data and thematic analysis for qualitative

data was conducted. About 20.24% (50/247) of households sustained homestead vegetable

production for one year after the intervention phased out. Shortage of seeds (adjusted odds

ratio = 0.65: CI = 0.46–0.93, p-value 0.018) and either manure or fertilizers (adjusted odds

ratio = 1.62: CI = 1.04–2.46, p-value 0.031) were significant factors influencing the sustain-

ability of homesteads vegetable production. In the Focus Group discussions (FGDs) and In-

Depth Interview (IDIs), all participating women and extension workers reported high cost of

water, destruction from free-grazing animals, agriculture pests and diseases, poor soil fertil-

ity, shortage of seeds, and lack of capital affected homestead vegetable production sustain-

ability. Existing individual, community, and system challenges influence the sustainability of

external-funded agriculture and nutrition interventions. The study findings underscore the
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importance of community authorities, scientists, and policymakers in having a well-thought

sustainability plan in all promising external-funded interventions.

Introduction

The global statistics report that about 2 billion persons globally experience micronutrient defi-

ciencies, and at least 800 million suffer from energy deficiencies [1]. Sub-Saharan Africa is

undergoing the burden of micronutrient and nutrition deficiency with reported high ranks of

malnutrition and increasing rate of obesity, overweight, underweight, wasting and stunting as

diet-related diseases [2, 3]. For example, in East Africa, the prevalence of stunting for under-

five children is high as 34% [4], with 32.1% in Tanzania [5]. The prevalence of stunting and

anemia among children under-five years in Rufiji district in the Coastal region is 35% and

61%, respectively [6]. This is higher than that of Tanzania country as a whole.

Poverty associated factors like food insecurity, floods and drought are the most stated driv-

ers of malnutrition [7]. Different strategies to reduce the undernutrition burden are ongoing

through integrating government, donor agencies, and development organizations to support

nutrition-sensitive interventions.

Vegetable consumption is highly recognized to control malnutrition as it provides different

nutrients to combat mineral and vitamin deficiencies, denoted as “hidden hunger” [8]. This

underscores the importance of the agriculture sector, one of the components of nutrition-sen-

sitive interventions to improving nutrition, specifically through integrated agriculture and

nutrition programmes such as homestead vegetable gardening [9]. Home vegetable production

has become an effective strategy to reduce undernutrition and micronutrient deficiency at the

household level in many developing countries [10].

Despite the well-known benefits of homestead vegetable production [11–13], uptake of veg-

etable gardening is still low in Sub Saharan African countries, for example Southern district of

Botswana [14]. This situation, eventually leads to low vegetable consumption as recommended

by World Health Organization [15].

Besides, there is inadequate evidence of the studies that have investigated the sustainability

of agriculture nutrition-sensitive intervention projects implemented in different parts of the

world, including Tanzania. The only few studies conducted on post-intervention sustainability

of homestead vegetable gardening includes the one conducted in Dakar, Senegal which found

only 5% of the participants sustained growing vegetable gardens 18 months after the project

phased-out [16]. In another study conducted in a rural village in South Africa, 39% of the par-

ticipants kept growing vegetable gardens ten years after cessation of homestead vegetable pro-

duction project [17]. Limitations reported hindering sustainability of homestead vegetable

donor-funded project in developing countries includes space constraints, poverty, lack of fenc-

ing, shortage of water, animals eating crops, age, labor, education level, family size, and lack of

support services [16–19].

Bearing in mind that most of the interventions are donor-funded, and agencies supporting

usually withdraw from the communities after the programs phase-out, it was important to

investigate this research gap. Therefore, this study intends to understand factors, magnitude

and relationship of issues influencing the sustainability of homestead vegetable production

one-year after the phase-out of the agriculture nutrition-sensitive intervention in Rufiji,

Tanzania.
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Materials and methods

Study area

This study was conducted in Rufiji district, located in eastern Tanzania 7.47˚ to 8.03˚ south lat-

itude and 38.62˚ to 39.17˚ east longitude [20]. The district demographic characteristics are rep-

resentative of rural Tanzania, most adults are subsistence farmers who cultivate cashew nuts,

sesame, coconuts, and staples like maize, rice, cassava and millet [21].

Description of the intervention

The Homestead Agriculture and Nutrition (HANU) intervention was a cluster randomized

controlled trial (RCT) conducted in 10 villages, 5 intervention and the other 5 control villages.

The intervention operated for three years, from August 2016 to December 2019. The aim of

the study was to determine the effects of integrated agriculture nutrition-sensitive interven-

tions on the health and nutrition of children and women in rural Tanzania while exploring the

incorporation of existing cadres of agricultural extension workers and community health

workers as a sustainable workforce for providing basic health and nutrition education in rural

communities.

Participants in the intervention arm received three main intervention packages: (i) agricul-

ture inputs such as seeds, watering cans, manure, fertilizers, and training to promote home-

stead food production and increase food diversity, (ii) nutrition counselling, including

prevention and management of child malnutrition, and (iii) a health-focused intervention

including information on micronutrient supplementation, integrated management of child ill-

ness, and safe water, sanitation and hygiene practices. The extension and community health

workers provided these training and educational messages through household visits and farm

field school training. A detailed description of the design, sampling procedures and inclusion

criteria have been presented in detail elsewhere [22].

Study design

This was a community based cross-sectional study design using a mixed-methods sequential

explanatory data collection approaches, where quantitative data analysis results led to develop-

ment of themes for qualitative survey [23]. This methodological triangulation approach was

opted to combine both qualitative and quantitative methods so that to allow a rigorously trian-

gulated analysis in understanding the topic under study. The study was conducted from April

to June 2021, one year after the phase-out of HANU trial. The population for this study was

women who previously participated in the Homestead Agriculture and Nutrition (HANU)

trial in 5 randomly selected intervention villages.

Participants’ source list was acquired from the phased-out trial database in the intervention

arm, where all 500 participants from five intervention villages were subjected to simple ran-

dom sampling. A proportion-based representation of intervention households per village was

considered when sampling to obtain a representative sample size from each village. Household

replacement was considered after missing the participant in two consecutive visits. A random-

ized household list for replacement in each intervention village was also generated, and a stan-

dard orderly sequence was applied to guide selecting households from the list for replacement.

This involved collecting data at one point from 247 randomly selected households. A simple

random sampling technique was used for the quantitative survey to select women who partici-

pated in the HANU trial under the intervention arm.

For qualitative survey, purposive sampling was performed to achieve uniform representa-

tion of the four Focus Group Discussions (FGDs) of women from five villages that received
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the HANU intervention; two FGDs involved women actively practicing home gardening to

date and two FGDs involved women not practicing home gardening since the end of the

HANU trial. We conducted four In-Depth Interviews (IDIs) with two extension workers, one

community health worker, and one agriculture district officer.

Sample size

The sample size for the quantitative survey was pre-determined by the number of participants

in the trial under the intervention arm (500 women). Therefore, 50% of participants in the

intervention trial arm who could be enrolled was estimated before (as 250) to be sufficient to

provide valuable information in determining sustainability status of the intervention, but no

formal sample size calculation was performed. For the qualitative survey, the sample size was

determined by the data saturation point [24].

The inclusion criteria for recruiting women who participated in the homestead agriculture

and nutrition (HANU) intervention were women who signed an informed consent form, and

present in the study area during the entire study period.

Data collection

Quantitative data collection was done by trained research assistants using closed-ended struc-

tured questionnaires administered in tablets (electronic devices), ODKCollect application

(Open Data Kit, V1.25.2 2021) was used for easy data entry and process. The collected data

was then uploaded and stored at Ifakara Health Institute (IHI) server that is based in Dar es

salaam, Tanzania for safe data management. The data was then downloaded in Stata Dataset (.

dta) and CSV (comma separated values) formats for data curation, cleaning and analysis.

Open-ended questions were used to generate information from a total of four FGDs and

four IDIs. A digital voice recorder was used to capture and store voice before verbatim tran-

scription. FGDs and IDIs explored participants’ perceptions of potential strengths, weaknesses,

opportunities, and threats that may influence the sustainability of vegetable gardening in the

absence of external financial and technical support. Each FGD had 9 to 12 participants. FGDs

and IDIs were conducted using a topic guide that had been pilot-tested. Two experienced qual-

itative researchers conducted FGD and IDI in Swahili language and in a private place to ensure

confidentiality. All the FGDs and IDIs were audio-recorded and transcribed verbatim and

later translated into English.

Data management and analysis

Quantitative data were cleaned and analyzed by using STATA version 15. Numerical variables

were summarized using means and standard deviations. Categorical variables were summa-

rized using frequencies and percentages. The effect of demographic characteristics and agricul-

ture resources on primary endpoint of the study (sustaining gardening) was assessed by

bivariate analysis.

To get a deeper understanding of the data on how different variables impact sustainability

of homestead vegetable gardening, logistic regression models were selected to estimate the

odds ratio (OR), 95% confidence interval, and p-value for the association between active prac-

ticing vegetable gardening status and potential agriculture resources. The following key

assumptions support the use of logistic regression model, having binary outcomes on the sus-

tainability status, excluding extreme outliers, and severe multicollinearity among the explana-

tory variables. Explanatory variables were included in the multivariable analysis using the

forward regression approach if the variable had a p-value <0.2 in the bivariate analysis [25], or

if there was a strong knowledge supporting the effect of a particular independent variable on
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the primary outcome, such factors were included in the multivariable logistic regression

regardless of their p-values.

For FGDs and IDIs, thematic analysis was done with the aid of NVivo 12 pro qualitative

analysis software [26]. Transcripts were imported into NVivo, and two experienced social sci-

entists did the coding. The list of codes and main theme frequencies were summarized. Only

themes that answered the specific study objective were identified during the thematic analysis.

Furthermore, themes from all five study villages including FGDs and IDIs were combined

after thematic analysis due to the similarity of their results.

Ethical considerations

Ethical clearance to conduct this study was approved by the Institutional Review Board of Ifa-

kara Health Institute (IHI) Dar es Salaam, Tanzania. Ethical approval number IHI/IRB/

No:13–2021 was granted. The Principal Investigator assured that the study was conducted in

full compliance to the ethical principles of the “Declaration of Helsinki” and all laws and regu-

lations of the United Republic of Tanzania [27]. Written informed consent was obtained from

all study participants. Confidentiality and anonymity of participants’ data were highly

maintained.

Results

A total of 247 (98.8%) out of 250 sampled women were recruited and interviewed in the quan-

titative survey. The mean (sd) age of recruited women was 36 (8.3) years; 85.0% were married

or cohabiting, 35.2% did not attend formal education, and 73.7% lived in their own house or

residence. The mean family size was 7.1 (2.6) persons as shown in (Table 1).

About 20.24% (50/247) participants reported actively participating in vegetable gardening

one year after the nutrition-sensitive homestead agriculture intervention had phase-out. All

participants with active vegetable gardens were growing cassava, sweet potato, moringa, and

pumpkin, considered traditional vegetables whose seeds/seedlings are locally available. Less

than 30% of participants with active vegetable gardens were growing amaranth, tomato, Afri-

can egg-plant, and Chinese-cabbage which participants were supplied with seeds during the

intervention phase (Fig 1).

In the multiple logistic regression predictive models for the sustainability of home vegetable

gardens, participants in households who could buy seeds were significantly more likely to have

active home vegetable gardens (adjusted odds ratio = 0.65; 95%CI = 0.46–0.93; p = 0.018) than

those who could not afford buying seeds. In addition, participants in households that did not

experience a shortage of manure and fertilizers were significantly more likely to have active

home vegetable gardens (aOR = 1.62; 95%CI = 1.04–2.46; p = 0.031) than those who experi-

enced shortage of manure and fertilizers (Table 2).

In FGDs and IDIs, factors mostly reported by participants to influence the sustainability of

homestead vegetable production include garden and vegetable damage caused by free-grazing

animals, cost of water, pests and diseases, shortage of seeds, shortage of manure and fertilizers.

Participants were challenged to build a strong fence for garden protection from free-grazing

poultry and animals such as goats, chickens, and ducks. Due to the high cost of hard and

strong fencing materials, most gardeners built short-term fences using coconut thatches, ses-

ame trees, and old bed nets.

“. . .. . . lack of a strong fence to prevent chickens and goats. I often build temporary low cost
fence using sesame trees, thatches or normal dry grasses however, chickens and goats push and
penetrate to attack vegetables inside the garden. But if I were able to make a strong fence
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around the garden, chickens and goats would not be able to enter the garden” (FGD woman,

Mgomba North village).

“To be honest, it is important for these mothers to be empowered to buy water and support the
strong fences, otherwise it will be very difficult to have good and sustainable gardens, even the
few households you found have maintained growing home vegetable gardens most of them
have good economic status to buy water, wells, fence or live close to water sources” (IDI, agri-

culture extension worker, aged 62 years).

All participants reported water for gardening to be a challenge in terms of availability,

access and cost. It was informed that water availability was not a big problem in nearly all

study villages because there are enough public and private water taps and wells. However, the

cost of water was a big constraint as most participants could not afford the cost of water for

domestic and home garden uses.

“Cost for water is the biggest challenge let me tell you, because you have to buy water for cook-
ing, drinking, washing clothes, and bathing these are compulsory and requires money; so you
choose not to irrigate vegetables until I get extra money” (FGD woman, Mchukwi B village).

Table 1. Social-demographic characteristics of study participants.

Variable Response rate Frequency (n = 247) Percentage (%) 95% CI

Household size, mean (SD) 7.1 (2.6)

Level of Education 100%

No formal education 87 35.22 0.29–0.41

Primary school education 141 57.09 0.51–0.63

Secondary school education 19 7.69 0.05–0.12

Age of respondent (years)

Average age, mean (SD) 36.0 (8.3)

Marital status 100%

Married 210 85.02 0.79–0.89

Single 15 6.07 0.04–0.09

Widowed 5 2.02 0.01–0.05

Divorced 17 6.88 0.04–0.11

Home ownership 100%

Rent a house 18 7.29 0.05–0.11

Stay with relatives 45 18.22 0.14–0.24

Own my house 182 73.68 0.68–0.79

Others 2 0.81 0.00–0.03

Occupation 100%

Farming 207 83.81 0.79–0.88

Business 13 5.26 0.03–0.09

Self employed 17 6.88 0.04–0.11

Others 10 4.05 0.02–0.07

House roofing 100%

Thatched 34 13.77 0.09–0.19

Metal (tin or aluminium) 210 85.02 0.78–0.89

Dry grasses 3 1.21 0.00–0.03

Standard deviations in parenthesis

https://doi.org/10.1371/journal.pgph.0000531.t001
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“One of the biggest challenge is the problem of access to water and its costs. Therefore, farmers
had to seek water from those with wells and water pipes where the water was sold at a highest
cost compared to their economic status. Even in the rainy season water was sold but the

Fig 1. Top 10 vegetable varieties grown one year after the intervention phase-out.

https://doi.org/10.1371/journal.pgph.0000531.g001

Table 2. Factors associated with sustainability of home vegetable gardening intervention in Rufiji, Tanzania.

Multivariable Regression Analysis

Variable aOR 95% CI P-Value

Water cost 0.87 0.61–1.26 0.483

Destruction by free animals 0.86 0.58–1.26 0.427

Pest and diseases 0.97 0.66–1.44 0.889

Lack of capital 1.35 0.84–2.17 0.220

Poor soils 1.27 0.82–1.96 0.325

Weeds 0.99 0.56–1.77 0.991

Seeds shortage 0.65 0.46–0.93 0.018

Lack of extension services 0.83 0.59–1.16 0.281

Limited family labor 1.09 0.68–1.76 0.709

Shortage of manure & fertilizers 1.62 1.04–2.46 0.031

Household size 1.13 0.99–1.29 0.063

Age 0.99 0.95–1.04 0.694

Marital status 1.06 0.71–1.59 0.750

Occupation 0.97 0.89–1.06 0.489

Abbreviations: Figures in boldface are significant statistical relationship, aOR, adjusted odds ratio, CI95%, 95%

confidence interval, p, p-value.

Adjusted odds ratio for probable confounding effect-adjusted for water cost, destruction by free animals, pests and

diseases, lack of capital, poor soils, weeds, shortage of seeds, lack of extension services, limited family labour,

occupation, marital status, age, household size and shortage of manure and fertilizers.

https://doi.org/10.1371/journal.pgph.0000531.t002
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farmer did not have to buy water every day as sometimes it rained” (IDI, agriculture exten-

sion worker, aged 63 years).

Pests and diseases were reported to be a big problem even before the phase-out period of

the homestead agriculture nutrition project in Rufiji, Tanzania considering that participants

were discouraged from using industrial chemical pesticides for safety reasons.

“pest and diseases was another problem, you can plant vegetables and grow very well but
when it reaches a height of about five leaves, pests invade and eat the whole garden. It’s sad,

you can even cry considering that I have spent time and cost for buying water” (FGD woman,

Kibiti A village).

“Despite providing education to farmers to use natural remedies but pests and diseases were
very high so the effectiveness of these natural remedies was limited, for example they used
ashes, hot peppers, and neem leaves solution. These home remedies reduced the rate of pests
and diseases by about 20% or 30% compared to industrial pesticides” (IDI, district agriculture

officer aged 59 years).

Most of the participants in FGDs and IDIs reported a shortage of seeds as a constraint on

the better sustainability of homestead vegetable gardening. They reported that vegetable seeds

were provided timely and free of charge during the intervention phase as the project

incentives.

“Before the phase-out of the intervention all seeds and manure or fertilizers were provided for
free but now days I have to buy seeds and fertilizer from shops. Since Seeds and fertilizer are
sold at high price sometimes it is difficult to afford” (FGD woman, Umwe North village).

Also participants reported limited availability and accessibility of manure and fertilizer was

affecting vegetable productivity because of poor soil structure and fertility.

“Our land is sand soil, so without fertilizer you cannot get anything. So when you grow vegeta-
bles you must apply manure or other fertilizers such as UREA so that the soil is improved for
vegetables” (FGD woman, Kibiti A village).

“. . ...our land is not fertile enough, so to get good vegetables you have to look for animal
manure or buy fertilizer from the shop. If you plant without fertilizer the seeds will germinate
but will not grow well” (FGD woman, Mchukwi B village).

It was reported that existing community and system factors such as lack of enough knowl-

edge on the importance of a balance diet and absence of by-laws or effective policies to support

vegetable production had affected homestead vegetable gardening sustainability. This has con-

tributed to participants not having affordable agriculture inputs and the absence of effective

field visit support from the extension worker.

“Actually there should be a direct government support on homestead vegetable community
gardening including financial support or subsidy for agriculture inputs that will help the com-
munity to afford managing home gardening” (IDI, District Agriculture Extension Officer,

aged 59 years).

“You know, before project phase-out agriculture extension workers were provided with fuel
allowance for field household visits to provide technical support to project participants to have
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productive home gardens. But the fuel allowance ceased when the project phased-out and
hence it’s hard for Extension Workers or Community Health Workers to volunteer on reach-
ing out to participants” (IDI, Community Health Worker, aged 33 years).

Discussion

The study findings showed a low level of participation in homestead vegetable gardening prac-

tices one-year after the phase-out of the intervention; approximately 20% of households sus-

tained active homestead vegetable production. Shortage of seeds, organic manure and

fertilizers were significant factors associated with failure to sustain homestead vegetable pro-

duction. It was found in the discussion that, the high cost of water, pests and diseases control

challenges, destruction from free-grazing animals, dry weather conditions, poor soil fertility,

and limited capital to purchase agriculture inputs also influenced the low proportion of house-

holds to sustain the vegetable production.

Shortage of seeds was a significant factor influencing homestead vegetable sustainability.

Participants who could afford seeds cost for their homestead garden after the phase-out of the

intervention were more likely to have active homestead gardens throughout the year. The pres-

ent study finding is consistent with the study conducted in Sri Lanka that reported a shortage

of agricultural inputs such as seeds was a constraint for vegetable garden sustainability [11].

Also, the intervention conducted by Helen Keller International in Bangladesh reported that

the shortage of seeds was a limitation for homestead vegetable sustainability, especially when

there was no regular supply of seeds [28]. Self-reliance on agriculture inputs particularly seeds,

may be the main factor for a sensitized household to practice homestead vegetable gardening.

Limited supply of manure and fertilizer was a significant factor influencing the sustainabil-

ity of homestead vegetable production in the study area. Participants with the capacity to

access or buy farmyard manure or fertilizer were more likely to have active gardens. This find-

ing supports previous study conducted in three villages in Nkokobe Municipal in South Africa

that reported shortage of fertilizer led to low homestead vegetable harvest and sustainability

[29]. High yield of vegetable production following the free supply of manure and fertilizers

during the intervention phase of the study was not enough to empower participants to explore

cheap and reliable sustainable sources of manure after the phase-out of the intervention. Skills

imparted to participants on the production of compost manure and poultry farming as a

source of manure was unsuccessful. Cheap and readily available manure sources and fertilizer

will always play a great role in feeding crops such as vegetables in poor rural communities, as

demonstrated in Southern Ethiopia [30].

Typically homestead vegetable gardens are rain-fed; however, irrigation is important when

the rain season ends. The study highlights the high cost of water due to its shortage was one of

the factors influencing homestead vegetable gardening practices. This also agreed with previ-

ous studies in South Africa and Sri Lanka [11, 17, 31] that reported water shortage as the limit-

ing factor for the sustainability of homestead gardens. This could explain why there was low

percentage of participation in homestead vegetable gardening among respondents because this

was attributed to shortage of water [11].

Pests and diseases reported attacking homestead vegetable gardens affect homestead vegeta-

ble production. Participants relied on the use of biological means such as home remedies (hot

peppers, ashes, and neems) to control pests and diseases to ensure safety to the consumers.

However, using biological measures alone to control pests and diseases has proved to be less

effective, especially in the tropical environment that favours agricultural resistant pests and

diseases [32, 33].
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Failure to control free-grazing domestic animals, including goats, chickens and ducks, dis-

couraged participants from sustaining vegetable gardening because these animals were eating

their produce. Building a fence to protect the vegetables from animals was not feasible to most

participants due to cost. Literature shows that free-grazing animals destroy homestead gardens

due to a lack of strong fencing. For example, a study conducted in rural villages of South Africa

showed 32.8% of participants reported garden destruction due to lack of fencing [17]. Results

perceived in this study might be due to the fact that the study community have adapted free-

range grazing system that eventually affect home gardens.

This study results also report weather conditions as a predictive factor for the sustainability

of homestead vegetable gardens. Most of the participants highlighted the likelihood of growing

vegetables during the wet or rainy season instead of the dry season because of the high cost of

water. This may explain low participation in vegetable gardening practices during a specific

period in the year. The study conducted in Sri Lanka have also reported variability of weather

affect homestead gardens sustainability [34].

Participants adopted some new strategies after the intervention phased-out, especially on

the type and frequency of vegetables grown, aiming to overcome some gardening challenges.

These include growing cassava, sweet potato, pumpkin and moringa. Easy access to seeds/seed-

lings, drought tolerance and low susceptibility to pests and diseases were the main driving fac-

tor for the choice of these vegetables. These findings are in agreement with a study conducted

in rural villages of South Africa that determined challenges affecting home vegetable gardening

10 years after intervention phase-out. This could explain why participants who adopted resis-

tance and traditional vegetables managed to continue engaging in home garden activities

despite the challenging agriculture environment [17].

Strengths and limitations of the study

This is one of the very few studies that managed to demonstrate factors influencing the sustain-

ability of homestead vegetable production after phase-out of donor-funded intervention in a

rural African community by deploying both qualitative and quantitative methods. Presented

experience from all key players in this intervention study including beneficiaries, community

leaders, extension workers and government officials can serve as important lessons learnt to

improve the sustainability performance and comprehensive design of similar interventions in

Tanzania and beyond.

However, this study had potential limitations that may have impacted the findings and con-

clusions. First, the dataset did not include a variable on the community culture of the study

respondents in the area. Consequently, contribution of culture to the sustainability of home

vegetable gardening was not possible. Therefore, data could support a better understanding of

the variable in relation to home gardens on how homestead vegetable gardening is culturally

accepted. Second, the study covered only one district of the Coastal region; therefore, it is diffi-

cult to generalize the findings to the rest of the region. Hence, this study has good internal

validity but may have weak external validity. Third, this study was cross-sectional so that the

findings would be restricted to the area investigated during research execution.

Conclusions

To the best of our knowledge, this is the first study in Tanzania to comprehensively explore

factors associated with the sustainability of homestead vegetable production, specifically one-

year after the phase-out period of a donor-funded homestead agricultural nutrition-sensitive

intervention. Existing individual, community and system challenges played a significant role

to influence the sustainability of this type of intervention. The study recommends effective
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community sensitization, increased awareness, and strong government support to ensure

uptake and sustainability of agriculture nutrition-sensitive interventions.
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