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Abstract
The government of Lao PDR and other development organizations are implementing various agricultural initiatives, 
including home gardens, to support food security, nutrition and livelihoods. Despite the importance of home gardens 
among Lao rural upland vulnerable farming households, studies about the characteristics of home gardens are limited. 
Thus, this study is aimed at assessing the characteristics of home gardens among three categories of vulnerable farmer 
households (i.e., people with disability households, female-headed households, and other households) in rural upland 
region of Lao PDR. The study applied mixed methods integrating quantitative and qualitative research methods.

We conducted 425 household surveys, 13 key informant interviews, and three focused group discussions to collect pri-
mary data which were analyzed and presented using descriptive and statistical tools. Results showed that home gardens 
were mainly characterized by the distance from home and location, varying in garden size, crop selection and crop 
diversity, fertilization and cultivation methods, and its contribution to the overall food demand of the households. The 
study indicates that 84% of vulnerable households home garden crops were primarily used for household consumption, 
only a few proportions selling surplus crops, adding a supplementary income to their livelihood. Female-headed home 
gardens were the largest and furthest, whereas household with people with disability had smallest and closest home gar-
dens. Notwithstanding home gardens’ popularity only 37% of the households harvested crops all year-round. We found 
the households cultivating different types of crops, for example, female-headed households were producing 65 different 
types of crops while the other vulnerable households producing up to 74 types of crops, applying various home garden-
ing practices and producing their own seeds.

Findings from this study can contribute to optimizing home garden practices in Lao and other countries with similar 
socio-demographic characteristics.
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Introduction
Home gardens are an important food source for a rural farming 
household and are one of the oldest farming systems with sever-
al common characteristics found globally [1, 2]. Home gardens 
are often a small plot of land either next to the home or within 
close proximity whereby access, availability, and suitability of 
land plays an important determining factor of a successful home 
garden [3-6]. Emerging new methods such as aquaponic, hydro-
ponic, aeroponics, vertical, hanging garden and rooftop garden 
are used throughout the world to produce crops and enable crop 

production in small and urban spaces where land access, avail-
ability and suitability often poses -constraining factors [7-10]. 
While land is an important factor for a home garden, new meth-
ods and technologies can assist people to grow food even with-
out ideal land or space.

Home gardens play a crucial role in food security, nutrition and 
livelihoods in rural vulnerable communities (Balika et al., 2019) 
[11-16]. Those are mostly managed by women, while some stud-
ies suggesting men are playing an equal role [17-19].
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Home gardens are often portrayed as an agriculture system that 
is in tune with the local context and need. Households apply 
low-cost, reliable, and tested methods, while utilizing local re-
sources, and over time have generated a sense of confidence in 
knowing how and what to produce in their home garden [20]. 
Home gardens vary from household to household depending on 
the preferences in crop selection, utilization, seasonal planting, 
and cultural significance that influences a household’s prefer-
ence for what to plant and how to manage their home garden 
(Schneider, 2004; Ruthenberg, 1980) [21, 22].

Home gardens are popular in Lao PDR, especially in rural sub-
sistence farming households as it is an important food source. 
A number of new studies suggest that home gardening practic-
es have heightened in various countries as it provides regular 
and accessible food sources in times of crisis and contributes 
to food security [23-27]. In recent years, Lao PDR has experi-
enced intensified social and economic shocks due to both glob-
al and local challenges [28, 29]. Many countries faced political 
and economic instability and trade conflicts which has caused 
fluctuation in global oil and food prices. Alongside an increase 
in natural disasters in the region and outbreaks of disease, such 
as the global pandemic of COVID-19 and Lao’s current fiscal 
deficit and high inflation has been putting further challenges in 
food security in Lao [29, 30].

In such a context, home gardens can play an instrumental role in 
providing regular food access and food security for Laos’ upland 
vulnerable farming households. The Government of Lao PDR, 
through Agriculture Development Strategy to the year 2025 and 
Vision to 2023 and various other related policies, have recog-
nized the importance of improving the agriculture sector. The 
strategy focuses on implementing food security and nutrition 
sensitive agriculture initiatives (Ministry of Planning and In-
vestment, NSEDP 2021 -2025). Supported by various donor and 
partner organizations, international non-governmental and local 
civil society organizations, significant home gardening initia-
tives are being implemented in Laos to address national targets 

of Sustainable Development Goals (SDGs) #2, #3, #12, #13, and 
#15 [31, 32, 29]. However, studies about home gardens in Lao 
rural communities are very limited. The characteristics of home 
gardens, including size and location, crop species and diversity, 
cultivation and harvesting, are largely unknown which are cru-
cial in planning and implementing agricultural development and 
food security programs.

In this context, taking a case of Lao’s upland vulnerable commu-
nities in Phoukhoud District, we aim to understand and charac-
terize existing home garden practices in the rural communities. 
The outcome of this study is expected to contribute to design 
innovative solutions to food security, diversifying livelihood op-
portunities, optimizing food production and sustainable devel-
opment of vulnerable communities through home garden prac-
tices in the region and beyond.

Methods
Study Area
The study was conducted in Phoukhoud District located in 
Xiangkhouang province in the north-central region of Laos. We 
selected this district because 16 out of total 44 villages (Figure 
1) in the district were classified as vulnerable and disadvantaged 
villages by the Adventist Development and Relief Agency’s 
(ADRA) Lao PDR food security project. The reason for classi-
fying the vulnerable villages were attributed to a number of fac-
tors, such as only a small number of villages having year-round 
road access to the village. The households in the villages are 
small landholders with small size operations of 0.5 to 2.99 hect-
ares of land [33]. The prevalence of food insecurity, poverty and 
malnutrition amongst children are high and a significant portion 
of land is contaminated with unexploded ordinance, making the 
land unusable for agricultural purposes [32, 34-37, 33]. These 
villages are also exposed to adverse climate change effects and 
are prone to natural disasters such as droughts, floods, landslides 
and various pestilence and diseases making their livelihoods 
fragile and vulnerable to external factors [38, 39].

Figure 1: Google imagery of 16 selected villages in Phoukhoud district, Xiengkhouang Province, Laos
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Data Collection and Analysis
Field data were collected as a part of ADRA’s food security 
project, with the support from the ADRA project survey team 
in 2021. We carried out household surveys, key informant in-
terviews, and focus group discussions as a part of primary data 
collection. As noted, the research focused on the 16 uplands vil-
lages which were categorized as vulnerable household.

A total of 425 household surveys were carried out with a set of 
pre-determined questionnaire. Out of 1100 total households in 
those 16 villages, 835 households were classified as vulnerable 
households by ADRA food security project. Vulnerable house-
holds are exposed to natural disasters and their livelihood pri-
marily depends on [40-43]. The basis of defining vulnerability 
were depending on numerous social and economic factors, in-
cluding remoteness, poor access to key services such as health, 
education and employment, seasonal food insecurity, malnutri-
tion, and financial hardship [33, 44]. From among the total vul-
nerable households, the survey was carried out in 425 house-
holds. Those households were randomly selected from the list of 
vulnerable households.

To further characterize the vulnerability in the study area, we 
subdivided the surveyed household into three major categories: 
people with disability households (PWDHH), female-headed 
households (FHHH), and other vulnerable households (OVHH). 
While doing the household survey (n=425), the percentage of 
PWDHH, FHHH, and OVHH were 31.8%, 5.6%, and 62.6%, re-
spectively. These categorizations were developed within ADRA 
Laos project scope, and determined by the various vulnerable 
characteristic and challenges these households face.

People with Disability Households (PWDHH): Rural and 
remote subsistence farmer HHs that have one or more family 
members with long-term physical, mental, or sensory impair-
ments. PWD members experience various barriers that hinder 
their participation in society, and often require additional re-
sources and support from the household [45].

Female-headed Households (FHHH): Rural and remote sub-
sistence farmer HHs, where the women are fully responsible for 
their household, often living alone or with others, but are the 
primary income producer and decision maker [46]. They may 
be widowed, divorced, single, or single female parent and are 
often solely responsible for themselves and possibly other HH 
members as well.

Other Vulnerable Households (OVHH): These households are 
often poor and experience various vulnerable scopes and are ex-
posed to risks as defined above in vulnerable households. But 
they do not have PWD members in their household and are not 
led by a single female widow, a single mother, or a divorced 
female.

Household survey was carried out based on questionnaire sur-
vey, which contained number of questions under 10 major the-
matic areas: (1) demographic characteristics, (2) food security 
and coping methods, (3) income-generating opportunities, (4) 
home gardening practices, (5) seed production and usage, (6) 
food storage and processing, (7) farmer organizations, (8) wa-
ter management and usage, (9) livestock management, and (10) 
social inclusion. The questionnaire comprised closed-ended cat-
egorical questions, single response with single choice, multiple 
choice with multiple response, multiple choice with single re-
sponse, and numerical values [47]. Participation in the research 
was voluntary and it was conducted only upon the consent of 
the respondents. Before the start of the survey, respondents were 
given an information sheet which contained the objectives of the 
survey and its major content to clarify the respondents about the 
purpose of data collection and data use. As a part of the project 
survey, the questionnaire contained high volume of questions, 
up to 183 questions, however, there were number of skip logic 
based on the vulnerability category and subsequent network of 
questions for each category. The survey took 45 – 90 minutes 
in to complete based on individual households’ relevant infor-
mation. We followed the approved human research ethics pro-
tocol and ethical clearance was obtained from the University of 
Southern Queensland Research Ethics Committee (HREC Ap-
proval Number H22REA115).

Three focused group discussion (FGD) were carried out repre-
senting three different vulnerability categories in the study area. 
To carry out FGD, we first identified the villages with abundan-
cy of each of the vulnerability group (PWDHH, FHHH, and 
OVHH), the village with higher number of each vulnerability 
group were then selected for the group discussion. FGD was car-
ried out to further understand and triangulate patterns, themes, 
and characteristics of the data collected under each vulnerability 
group. In addition, we carried out 13 key informant interviews 
with the key stakeholders in the region, representing community 
groups, civil society, development organizations and government 
representatives. Information gathered from FGD, and key infor-
mants’ interviews were used for triangulation and validation of 
the household survey and to interpret and understand the trends 
observed in the survey [48, 49]. Data analysis was done based 
on various statistical and visualization tools, especially by using 
the Kinaki Software platform. The findings of the data analysis 
were then presented in charts, figures, and tables as appropriate.

Results
Livelihood Alternatives of the Vulnerable Households and 
Availability of Home Garden
The study found that crop (72.9%) and livestock (36.9%) pro-
duction were the top two livelihood activities among the respon-
dent vulnerable households (n=425), making them primarily 
agriculturally dependent households. There were only 9.8% of 
OVHH, and 5.2% PWDHH had access to employment and fam-
ily business opportunities but none among FHHH (Figure 2).
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Figure 2: Livelihood activities among the three types of vulnerable households, PWDHH (n= 135HH), FHH (n= 23HH) and OVHH 
(n= 265 HH) respondents from 16 Villages of Phoukhoud District, Lao.

Among the respondents (n=425), 85% of households (PWDHH 
87%, FHH 82%, and OVHH 85%) had a home garden and 15% 
did not. We found various reasons for not having a home garden 
in our study, for example, lack of (suitable) land, lack of external 
support (no help), insufficient water access, and not having time 
to practice home garden (too busy) (Figure 3). The three types of 
households that did not have a home garden (n=63) face at least 
one barrier that deterred them from having a home garden, with 
FHHHs facing multiple deterrent factors. On average, 32% of 
FHHH experienced multiple deterrent factors compared to 25% 
OVHH and 22% PWDHH.

Area, Scale, Cultivation, Production and Home Garden Practices
The study also examined three different characteristics of home 
gardening practices, such as land size, distance of the home garden 
from their home, and harvest quantity. The variation between the 
land size and proximity from home among the three types of vul-
nerable HHs are displayed below (Table 1). An average distance 
of 72.1 meters to the home garden from household was found with 
FHHHs home gardens are the furthest from their home with an 
average of 145 meters, whereas PWDHHs home gardens are the 
closest to their home with an average of 19 meters. Regarding the 
size of the home garden, an average area per household was found 
to be 155.3 sq. m FHHH having the highest average of 236 sq. m 
while PWDHH having the lowest average (i.e., 77 sq. m)

Figure 3: Home gardening deterrent factors among the three types of vulnerable households, PWDHH (n= 135), FHH (n= 23) and 
OVHH (n= 265) from 16 villages of Phoukhoud District, Lao.
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Table 1: Variation among the three types of vulnerable households, PWDHH, FHH and OVHH
Proximity from home in meters Home garden area in m²

Average for PWDHH (n-10) 19.00 (SD= ±46) 77.10 (SD= ± 44)
Average of FHHH (n=10) 145.00 (SD= ±136) 235.70 (SD= ±228)
Average of OVHH (n=10) 52.5 (SD= ±56) 153.1 (SD= ±81)

Regarding the cultivation and production practice from home 
garden, we considered three major factors, such as type of 
plants, gardening methods and practices, seed management 
strategies. Eighty-three types of edible plant-based crops from 
various groups were found in vulnerable household’s home gar-
dens, including root vegetables, grains and tubers, dark green 
vegetables, legumes and nuts, herbs, fruits and other vegetables 
(Annex A). This included: 26 types of fruits; 19 types of herbs 
and spices; 13 types of other vegetables; 9 types of dark green 
vegetables; 8 types of grains, root vegetables and tubers; and 8 
types of legumes and nuts. PWDHH home gardens had 64, FHH 
55, and OVHH 74 types of edibles plant-based crops. Amongst 
them, herbs and spices and dark green vegetables were the two 
most popular edible plant-based crops among all three types of 
households. However, the overall crops planted varied amongst 
the households, with 47% OVHH, 42.5% PWDHH and 36% 
FHHH, thus OVHH home gardens had the most different types 
of crops produced compared to FHHH home gardens.

Regarding the fertilizer application, we found that 84% PWDHH, 
83% OVHH and 82% FHHH directly applied dried or fresh an-
imal manure to their home garden with a respondent reiterating 
during the household survey: “we used this since I can remem-
ber”. However, only 10% PWDHH and OVHH and 4% FHHHs 
used compost while 2% PWDHH and OVHHs applied chemical 
fertilizer while FHHH were not found to be using any chemicals 
on their home garden. Qualitative findings are consistent with 
household survey result as most of the respondent stated they 
want to eat safe and natural organic food that is safe, tasty and 
healthy. Though this may not be the case for their cash crops 
but in their home garden they did not want any chemical inputs. 
The results also found that on average, 30% (36% FHHH, 27% 
OVHH, 25% PWDHH) of households had access to water, with 
56% (64% PWDHH, 54% OVHH, 50% FHHH) accessing water 
from ponds or rivers. Practices such as mulching and intercrop-
ping were also low among all vulnerable households (Figure 4).

Figure 4: Home Garden methods applied among the three types of vulnerable households, PWDHH (n= 135), FHH (n= 23) and 
OVHH (n= 265) from 16 villages of Phoukhoud District, Lao.

Seed management is a prominent home garden characteristic 
among vulnerable households, with 73% (PWDHH 74%, FHHH 
71%, 75% OVHH) of vulnerable households selecting, saving, 
and utilizing their own seeds in their home garden. They also re-
ceived seeds from friends, relatives, neighbors and buying from 
the markets. Respondents commented that: “we only buy hy-
brid seeds; newer types of crops seeds and when we do not have 
enough or we lose them”, “we mostly save and produce our own 
seeds” were repetitive themes from qualitative engagement. On 
average 67% (75% FHHH, 66% OVHH and 61% PWDHH) of 
vulnerable households practiced seed storing methods using bags 

made of plastic, cloth and other materials. The result indicates, 
less than 10% of VHHs used methods of storing in vacuumed 
glass or plastic containers/jars (11% PWDHH, 10% OVHH, and 
9% FHHH). Only 4% OVHH and 1% PWDHH stored seeds 
with ashes and charcoal, but they applied all 6 methods of seed 
storing, while FHHH only applied 2 methods (Figure 5). The 
study also found that 81% of PWDHH, 79% of OVHH and 54% 
of FHHHs stored their seeds in a dry place without moisture, 
while 32% of FHHH, 5% of OVHH, and 4% of PWDHHs stored 
their seeds where sunlight was present.
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Figure 5: Seed storing methods applied among the three types of vulnerable households, PWDHH (n= 135), FHH (n= 23) and 
OVHH (n= 265) from 16 villages of Phoukhoud District, Lao

Use and Adequacy of Home Garden Products
The study found that on average 82% of vulnerable households 
(n=423) consumed harvested crops, with 29.6% of households 
selling surplus home garden harvested crops. During the inter-
views, most VHHs said, “We love to eat green vegetables, salad 
and herbs, and we ensure we have them most of the year.

Herbs make food tasty, and green vegetables and salads are easy 
to grow.” Though there were various crops were grown in the 
home garden, the herbs and vegetable where the most preferred 
crops were grown. The result also found that 13% of PWDHH 
and 9% of OVHH households also preserved and processed 
their harvested crop that were used for future food consumption, 
while FHHH did not.

The research found substantial variations in harvest according 
to different season throughout a year (Figure 6). During No-

vember, December, January and February, 64% of vulnerable 
households harvested edible plant crops from their home garden 
making these four months the most harvested months. Howev-
er, between March and October the harvest patterns among all 
three types of households decreased. We also found that 39% of 
PWDHH, 38% of OVHH, and 35% of FHHH harvested crops 
every month for over the past 12 months. During the qualitative 
engagement numerous reasons were provided why this was the 
case but the most highlighted reason was “busy with preparing 
for their rice paddy”, “exchanging labor”, and “busy with cash 
crops”, thus respondent seemed to be too busy in other works 
so that unable to manage time to look after their home gardens. 
Some respondents also stated that there is too much rain and is-
sues with water logging and only being able to grow a few types 
of crops in their home garden during monsoon seasons.

Figure 6: Monthly harvest trend among the three types of vulnerable households, PWDHH (n= 135), FHH (n= 23) and OVHH (n= 
265) from 16 villages of Phoukhoud District, Lao.
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Role and Workload of Women in Home Gardening
Women were the main workforce and manager of the home gar-
den. Our findings showed the average time spending on home 
garden of 1.43 hours, 1.52 hours, and 1.31 hours by PWDHHs, 
FHHH, and VHHH, respectively. Both men and women respon-
dents repeatedly stated that “Men helped with some tasks such as 
fencing” and most of the other works are done by women. Wom-
en also felt that they were solely managing their home garden 
and cultivated what they wanted, sold surplus and shared surplus 
when they could. A strong sense of control and ownership and 
pride was amongst many female home gardeners as comments 
show: “I’m happy to grow healthy and eat tasty food”, “good 
feeling when we share crops to other family and friends” and 
“we get some money when we sell our crops”. The home garden 
characteristic derived from above results summary snap shots 
are also present in Annex B.

Discussion
Livelihood Opportunities from Home Gardens to Vulnera-
ble Communities
Two-thirds of Lao PDR’s population consists of small farmer 
households, relying on the agriculture sector for food and liveli-
hoods [50]. Livelihood activities in our study showed 11 groups 
of activities with crop production and livestock husbandry being 
the primary source of livelihood activities across all vulnerable 
households. A large proportion of vulnerable household’s reli-
ance and dependency on agriculture poses a significant risk due 
income dependency on perishable outputs that rely on weather, 
nature and uncertainties [51-53]. Thus, livelihood diversification 
strategies are crucial to cope with the risks associated with agri-
cultural which can include both on-farm and off farm livelihood 
opportunities [54].

Results also indicate that various households were engaged in off 
farm activities, such as working as casual laborers in the nearby 
district or province, in a small business or were employed. The 
findings showed that a small percentage of PWDHH and OVHH 
had employment opportunities and family businesses, while FH-
HHs had no employment or family business opportunities. This 
might be because FHHHs often lacked adequate education and 
are trapped in time-consuming unpaid domestic tasks with limit-
ed options to work or build a business [55]. During the in-depth 
interviews, a FHHH respondent disclosed, “If I did not receive 
the money from my daughter regularly, it would be difficult for 
me to meet my needs on my own”, and such sentiment was com-
mon among most FHHH. Their agricultural production was in-
sufficient and did not meet their daily needs without monetary 
aid from relatives, making them more dependent on others and 
having less opportunities for employment.

Although FHHH may have lesser livelihood opportunities com-
pared to PWDHH and OVHH, FHHHs primarily relied on agri-
cultural activities for their livelihood.

Livelihood diversification opportunities for VHHS will be a de-
sirable policy aspiration that could provide vulnerable house-
holds with more capabilities to improve livelihood security and 
living standards (Frank, 2007) [56]. There are plenty of opportu-
nities to expand livestock production, handmade crafts, natural 
products, support local businesses incentives, and employment 

opportunities within the current context (Ellis, 1999) [57, 58]. 
Increasing public, private, and civil society collaboration would 
be instrumental to develop tailored programs that builds on the 
strength of vulnerable households [59]. Other supporting op-
portunities might involve assisting local business ventures, im-
proving infrastructure, access to low-interest loans and market, 
improving knowledge and technology, investing in crop packag-
ing, processing and transportation opportunities, and supporting 
incentives to improve and increase agricultural production [60, 
61].

Although majority of these participant were agricultural depen-
dent, there were about 15% of VHHs who did not have home 
garden due to several deterrent factors. In this regard, feasibili-
ty study and endorsement of other methods such as indoor and 
hanging garden should be promoted. Crops such as leafy green 
vegetables and herbs such as roket salad, leaf, bok choy, kale, 
micro green, lettuce, spinach, basil, dill, mint, and coriander are 
grown in the garden bed at the study areas. While such crops are 
grown in garden bed in land, they could also be grown in tall 10 
cm containers 10-15 cm apart. There are also other crops such 
as carrot, garlic, spring onion, radish, cabbage and cruciferous 
vegetables that can also be grown in a deeper container that re-
quires only space for pots and containers and can be grown in 
small space [62]. Such vegetables could be grown on a window 
ledge, hanging from posts, on a table or trestle, or simply placed 
in empty spaces around or inside the house. Pots and containers 
could be made out of local resources such as bamboo, wood, 
straw or use recycled materials such as sack bags, pots, used 
tires etc. (Wang 2020) [63].

Interestingly, some households were found to be doing this al-
ready in the communities which can be replicated, promoted 
and scaled up. Home gardens produce food and are found to 
be a vital food source amongst the majority of the agricultural 
dependent promoting such alternative practices potentially in-
crease the home garden for those 15% of VHHs. It supports the 
Lao government’s policy direction to support and improve agri-
culture production for domestic consumption and improve food 
security relevant to these communities (ACIAR, 2020).

Reflecting on Scale of Cultivation and Production from 
Home Garden
Home garden closer proximity and small in size are often asso-
ciated with convenient in management and access to fresh food 
the closer the home garden is, it is easy to manage, maintain and 
readily available of fresh vegetable access due to its convenient 
in size, proximity and location [64, 65]. Thus, FHHs household 
found to have some inconvenience in terms of the distance and 
sizes. They often stated “home garden are further and we spent 
more time taking care of the making care of it’’ and “we do not 
get needed help”. The home gardens were also found in various 
locations, both on flat and steep land. For the villages on flat land 
with sufficient land within their village boundary, home gardens 
were found next to their home or close by. Some houses have 
a small bamboo-fenced enclosure home garden which helps in 
protection from depredations of the free-ranging and household 
livestock [66]. However, if the village lacked land within the 
village the home garden was further away from their home but 
most likely they had access to water. Often VHHs stated who 
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didn’t had home garden close by their home stated “Our village 
do not have enough land and water so we find suitable land for 
our home garden away from home”. The villages that had hilly 
terrain had home gardens on steep hills or slopes or below the 
hills where the “land was carefully selected for adequate mois-
ture, was fertile, and cultivated their preferred crops which re-
quired less maintenance” reiterated by local experts and VHHs.

Regarding the diversity in production, our findings showed 
an opportunity to expand and share with communities the ad-
vantages of intensive gardening systems by growing legumes, 
which is beneficial for both soil health and food consumption 
[67]. During the interviews, most participants said, “We love to 
eat green vegetables, salad and herbs, and we ensure we have 
them most of the year.

Herbs make food tasty, and green vegetables and salads are easy 
to grow.” They also stated that they grow herbs and vegetables 
“In our rice paddies, slash and burn fields and corn fields” during 
the monsoon season between May to August. The study also not-
ed that the idea of home gardens was extended among all VHHs 
during the period of monsoon season. Types of crops that are 
often grown in home garden is also cultivated around and near 
their paddy fields, shifting cultivation field and cash crop field. 
Such explanation was provided repeatedly during the qualitative 
engagement, affirming the transitional nature of home garden’s 
location especially in planting seasons. The study finding sug-
gests that most of the VHHs applied various other methods in 
their home garden recognized as local or traditional methods. 
They used manure from cattle, poultry, pigs or goats, to their 
home garden and often commented that “Our methods keep food 
safe, natural (organic), tasty and healthy” and “we don’t use any 
chemicals”. A home garden often starts with preparing the land 
by clearing and slashing green vegetation. Once the burnt green 
vegetation is dried, ashes are sprayed over the tilled soil and ma-
nure is added and the seeds are sowed, then the soil is covered 
with hay, green leaves, twigs, or mulch. The order of this process 
may vary, but it appears to be the general practice among many 
vulnerable households and often stated “our traditional prac-
tice”. The respondents described “We grow food without using 
any chemicals and we like to follow traditional ways of manur-
ing that produce safe food”.

This practice needs to be noted that for their home garden as there 
are numerous other studies suggesting the high use of chemical 
inputs in agriculture production that are mainly associated with 
commercial crop production amongst upland farmers [68-70].

The study also found fewer households applied new learned 
methods such as compost and biochar application prepared by 
using locally sourced materials. Such practice was introduced to 
prevent erosion, reduce water runoff, and improve soil structure 
and nutrient content. Other households produced biochar such 
from green waste, which they said they learned. Such methods 
seem to be increasingly recognized as a green, cost-effective ap-
proach and an environmental remedy that improves soil fertility 
(EPA, 2023) [10, 71]. Home garden practices among vulnera-
ble also used methods, such as picking the pests manually from 
the plants and feeding them to the ducks and chicken. Whereas 
fewer households applied newly learned integrated pest manage-
ment in their home gardens, such as biopest spray, different traps 

and nets. Combination of both newly learned old methods were 
found common among VHHs home garden.

The study finding on the water source management for their 
home garden demonstrated that households that had water ac-
cess to their home garden stated “we use gravity feed system 
(GFS)” when water is plenty in reserve tank. However, house-
holds that don’t have direct water access at home they used wa-
ter of a small dam, pond, creek or river. The participant also 
stated that in the dry season small creeks, pond and dam gets 
dried up and we face water scarcity. Improving water access and 
management can maximize crop yield and production, with one 
participant stating, “when water gets scarce in the driest season, 
we can’t produce much, so we grow less in our home garden”. 
In given context there is a potential to improve and expand wa-
ter sources and management of water. This will benefit not just 
home gardens but also to agriculture system.

Regarding seed management practices, this study found that it 
has been passed down from generation to generation among vul-
nerable households, with responders stating, “we learned from 
our parents and value our seeds”, “we don’t have to buy them, 
and seeds suit our environment”. They store seeds in small quan-
tities in clean cotton cloths or small-weaved local traditional jars 
and kept on top of the cooking area, or hanged to a dry warm 
place away from moisture, sunlight, pests, and rats. Seed saving 
practices are found amongst developing countries where farmers 
continue to maintain their traditional knowledge and seed man-
agement practices [72, 73]. This valuable practice of seed saving 
can maintain seed independence, preserve local seed varieties 
that are suitable for their local environment and conditions [74]. 
Although seed storing practice were prevalent among all VHHs, 
they often stated “sometimes seeds are not germinating and last-
ing as they should”. We found that poor seed storage conditions 
resulted in frequent seed loss in both quantity and quality. When 
seeds are exposed to insects and stored in the room temperature 
and are prone to moisture ultimately affects their quality (Ellis 
and Roberts, 1980). VHHs noted that seed management could be 
improved to minimize their current seed loss. Few participants 
stated that hybrid seeds germinate better and have better yield 
for the first few seasons, but those seeds struggle to maintain 
consistent yield. They also said we can’t save seed and reuse 
them and cost us every time we buy them. Most of the VHHs 
value their seed saving practice and recognizes its benefits and 
want to maintain their seed independency.

Along with improving seed saving methods, it is crucial to main-
tain the balance between local seeds and newer hybrid seeds.

Similarly, integrating locally perceived traditional practices and 
innovative safe new modern agriculture practices is beneficial 
in adapting various weather and seasonal challenges [75, 76]. 
Access, availability and improvement in water management has 
potential to improve home gardening to effected VHHs. Study 
suggest the VHHs value their seeds and desire to maintain the 
control, thus initiatives to improve seed selection and storing 
methods for vulnerable households could maintain seed sover-
eignty. Since many traditional seeds are still available, creating 
seed bank systems at the provincial level to protect and preserve 
precious and valuable traditional local seeds is a worthy invest-
ment. Thus, raising awareness and establishing provincial seed 
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banks to preserve and save local seeds for future generations is 
an investment for future seed sovereignty. The government must 
recognize the benefits of modern and traditional practices and 
promotes the development of clean, safe and sustainable home 
gardening with a gradual shift toward the modernization of the 
production of competitive agriculture commodities [68, 75, 76, 
50].

Use and Adequacy of Home Garden Products
Edible plant-based crops are harvested from home gardens 
primarily were used for household food consumption among 
all vulnerable households. Interestingly, the study found that 
PWDHH and OVHH households preserved and processed some 
of their surplus harvested crop mainly through drying, ferment-
ing or pickling methods that preserved and extended the time 
of harvested food, while FHHH did not. Thus, home gardens 
harvest are vital food sources (Malberg et al., 2005) for VHHs 
providing accessible and readily available daily food contribut-
ing to household’s daily food needs [2].

It offers regular access, quality, and stability of diverse fresh 
food supplies (Guzman et al., 2021; WFP, 2020) [77, 78, 11]. 
Due to such characteristics of home gardens, it is crucial that 
these food sources are improved. The importance of home gar-
den is recognized in both global south and north such impor-
tance is also recognized amongst the VHHs, “it is an important 
food source”, “when we come home from farm tired, we can just 
go to our home garden to collect herb and vegetable”, “home 
garden provides convenient food we like and prefer” and are 
often reiterated during the study [76, 11].

While home garden crops were primarily used for food con-
sumption various VHHs stated, they also sold the crops mainly 
the villages that were close by the main road and market. But 
there were plenty VHHs who wanted to sell but “the market is 
too far.” “We only sell sometimes when a buyer comes to our 
village to buy”. The lack of market linkage, poor road conditions 
and infrastructure, lack of market knowledge prevented VHHs 
ability to sell surplus crops for rural upland communities [75]. 
Numerous studies support that home garden with access to mar-
ket can provide significant benefits to household income [79, 11, 
80]. 

Perhaps improvement to these conditions could also help VHHs 
to sell their crops and generate additional income is an untapped 
potential.

Regarding year-round harvesting, our findings are consistent 
among all three VHHs, and the pattern suggesting that there are 
plenty of room to increase home garden production for eight 
months.

Challenges with water scarcity, too much rain affecting VHHs 
crops and being busy seemed to be the key reasons provided. 
Often, participants stated, “there is too much rain in the wet 
season, making it very difficult to grow vegetables in our home 
garden”. We mainly grow grew herbs, eggplant and some leafy 
vegetables only fewer types of crops during wet seasons. We 
face challenges, for example, waterlogging is one of the abiot-
ic stresses that affects crop growth [81-83]. VHHs also stated, 
“after too much the rain, the soil gets hard” and “We sometimes 

don’t know how to resolve these issues”. VHHs experiencing 
leach of nutrient, plant injuries, prevent bacterial, fungus, mold 
growth and compact soil effecting plant growth [84]. Thus, we 
need to focus on new methods and technologies that could help 
farmers grow crops in wet season.

The importance of home gardens as sources is recognized 
among vulnerable households. These gardens not only provide 
accessible and diverse fresh food supplies but also contrib-
ute significantly to the household's daily food needs. Howev-
er, despite their importance, challenges such as lack of market 
linkage, poor infrastructure, and seasonal variations in crop 
production hinder the ability of vulnerable households to fully 
utilize and benefit from their home gardens. Addressing these 
challenges through improved market access, infrastructure de-
velopment, and the adoption of new agricultural technologies 
could unlock the untapped potential of home gardens, enabling 
vulnerable households to not only meet their own food needs but 
also generates additional income. Furthermore, initiatives aimed 
at enhancing crop production during the wet season, such as im-
plementing new methods and technologies to address issues like 
waterlogging, soil compaction and nutrient leeching, are crucial 
for maximizing the productivity and resilience of home gardens 
year-round. Overall, recognizing the significance of home gar-
dens and implementing targeted interventions to support their 
development can empower vulnerable households to improve 
their food source and livelihoods.

Gender Perspective on Home Garden Products
Majority of participants responded that “wife”, “mother”, 
“daughter in law’, and “daughter” are primarily responsible of 
their home garden. Women were involved in preparing, plant-
ing, maintaining and harvesting home garden crops. However, 
there were women who said men mainly helped with collecting 
material for fencing and building fences for the home gardens 
making women the sole manager and responsible of their home 
garden. Often women joked and burst out laughing stating “Men 
help with eating”. Women’s interaction with home gardens and 
the choices they have of what to plant and what they do with 
the harvested crops seem to be an empowering experience as 
the women confidently shared their experiences during the in-
terviews and found in various other studies [85-87]. Woman 
mainly made decisions on selection of crops and overall man-
agement of home garden [88]. This study found a strong sense of 
control and ownership over what women planted and how they 
used their harvest. While home garden mainly used for the food 
source, few households also made extra income and increasing 
the access to the market, infrastructure and knowledge to other 
VHHS who wants to sell but are limited due to the challenges 
have further potential to women to tap into this opportunity. Ca-
pacity development, equity, employment and economic growth 
are major strategies to reduce poverty, where women play a key 
role in socioeconomic development (Ardrey et al., 2006), which 
is reflected among vulnerable household women on how they in-
teracted with the home garden and the crops they harvested [89].

On average, FHHs were burdened with multiple responsibilities, 
and lacked other members to share the workload thus their ex-
perience was slightly different about home garden compare with 
PWDHH and OVHHs. However, despite of this, FHHHs do rec-
ognize the importance of the home garden. While discussing the 
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workload with PWDHH and OVHH, they found home garden 
management easier and lighter work. They often said it is less 
labor intensive, requires less time, and simple tools are sufficient 
and “gives me fresh food to cook for family” [90-100].

This study sheds light on the women important role in managing 
home gardens within vulnerable households. Across various re-
sponsibilities including preparation, planting, maintenance, and 
harvesting, women emerge as the primary caretakers of these es-
sential food sources. Their active involvement not only ensures 
the availability of fresh produce but also grant them a sense of 
empowerment and control over decision-making regarding crop 
selection and garden management [101-107].

Additionally, while female-headed households may experience 
greater time burdens and responsibilities, they still recognize the 
importance of home gardens as a source of fresh food for their 
families. Ultimately, home gardens not only serve as vital food 
sources but also as platforms for women's empowerment and 
socioeconomic advancement [108-113].

Conclusion
The study indicates that agriculture is the primary livelihood ac-
tivity among all vulnerable households in the study area. The 
results found significant gaps and opportunities among existing 
livelihood activities, such as livestock production, service em-
ployment, family business, handmade crafts, and selling natu-
ral products. The study found 83 types of edible plant crops, 
grown mainly for household consumption, with a small portion 
of households selling surplus crops. Female-headed households 
planted the fewest types of crops and harvested least number 
of products in the past 12 months, despite having larger home 
gardens. People with disabled households harvested the higher 
number of crop products, despite having a smaller home garden 
plot. Only 37% of vulnerable households planted and harvested 
the home garden products every month a year. Many constraints, 
such as unable to grow due to seasonal challenges both in dry 
and wet seasons and time constraint limited the remaining 71% 
of vulnerable households’ ability to grow every month on year-
round. Thus, there is a significant potential to improve all year-
round home garden crop production.

The study indicates that all vulnerable households experienced 
many issues hindering home garden production and livelihoods, 
such as poor management of existing resources, inadequate in-
frastructure, technical knowledge, inability to deal with weather 
variability-related cropping, soil management, and incompatible 
seed management. There were fewer vulnerable households that 
applied new methods such as improving soil infiltration, apply-
ing mulch, creating trenches to reduce surface runoff, increasing 
organic matter in home garden soil by applying compost bio-
char, crop rotation, building a raised garden bed, growing cover 
crops, or using greenhouses.

Acknowledging the lack the resources and skills to home gar-
dening, following interventions could help improve home gar-
dens and inform the Lao PDR government agriculture develop-
ment policy and strategic objectives and contribute to reducing 
poverty and vulnerability amongst agricultural dependent vul-
nerable households.

1.	 Expand existing livelihood opportunities in livestock pro-
duction, handmade crafts, nature-based products and ser-
vice employment supporting enabling environment and 
ventures.

2.	 Promote indoor and small space crop production methods 
for those who lack access to suitable land.

3.	 Increase private and public collaboration, to support and 
link empowered women-led organic, safe, and healthy food 
production effectively and efficiently beyond household 
consumption to market knowledge access and networks.

4.	 Protect and preserve traditional seeds through local seed 
banks and support vulnerable households to improve seed 
selection quality and seed storage methods to reduce seed 
loss.

5.	 Build the capacity and technical skills set among local water 
authorities and community to improve water management 
plans that effectively manage, regulate, and use of water 
while strengthening community water governance.

6.	 Train vulnerable households to adapt to weather based sea-
sonal challenges and improve soil management, including 
compost making, mulching, cover crops, crop rotation, 
raised beds, good drainage and irrigation management sys-
tems, and the application of new technologies to improve all 
season home garden production.
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Annexes A
Crop diversity, edible plant-based crops collected during qualitative data collection through focus 799 group discussions and in-
depth interviews among three types of vulnerable households in 16 villages, 800	Phoukhoud district.

Plant based edible crop found in the vulnerable home garden (n=30)
1. Eight types of Grains, Roots, and Tubers

Description PWDHH FHHH OVHH
Total types of crops found among VHHs 64 55 74

% of total crop found in VHHs 77% 66% 89%
1 Cassava 1 1 1
2 Maize, (white & yellow) 1 0 1
3 Taro 1 1 1
4 Yam bean 0 1 1
5 Sweet Potatoes 1 1 1
6 Yam bean 1 1 1
7 Yacoon 1 1 1
8 Arrowroot 1 0 0

Total 8 7 8
2. Nine types of Dark green vegetables & Salad

9 Chinese Cabbage 1 1 1
10 Choy sum 1 1 1
11 Thai mustard 1 1 1
12 Red and green lettuce 1 1 1
13 Spinach 1 0 1
14 Chaya 1 1 1
15 Crown Daisy 1 1 1
16 Kale Leaf 1 1 1
17 Morning Glory 1 1 1

Total 9 8 9
3. Eight types of Legumes & Nuts

18 Yard/Long Bean 1 1 1
19 Flat Bean 0 0 1
20 Flat winged bean 0 0 1
21 Peanut 1 1 1
22 Soy bean 0 0 1
23 Mung bean 0 0 1
24 Chestnut 0 0 1
25 Red beans 1 0 0

Total 3 2 7
4. Nineteen 19 types of Herbs & Spices

26 Basil 1 1 1
27 Coriander 1 1 1
28 Dill 1 1 1
29 Mint 1 1 1
30 Cilantro 1 1 1
31 Galangal 1 1 1
32 Garlic 1 1 1
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33 lemongrass 1 1 1
34 Mint 1 1 1
35 Spring onion 1 1 1
36 Winged prickly ash 1 1 1
37 Ginger 1 1 1
38 Tamarind 1 1 1
39 Chillie 1 1 1
40 Wasabi mustard 1 1 1
41 Radish rat tailed 1 1 1
42 Heartleaf 1 1 1
43 Paracress 1 1 1
44 Piper lolot 1 1 1

Total 19 19 19
5. Twenty-six types of Fruits

45 Lemon 0 0 1
46 Kaffir lime 1 0 0
47 Mango 1 1 1
48 Peach 1 1 1
49 Plum 1 1 1
50 Banana 1 1 1
51 Watermelon 0 0 1
52 Muskmelon 1 0 1
53 Guava 0 0 1
54 Gac Fruit 1 1 1
55 Orange 1 0 1
56 Jack Fruit 1 1 1
57 Pomelo 1 0 1
58 Pear 1 1 1
59 Star fruit 0 0 1
60 Pineapple 0 0 1
61 Longan 1 0 1
62 Wild olive 0 0 1
63 Papaya 1 1 1
64 Eggyolk 1 1 0
65 Jujube 1 0 1
66 Star Apple 1 0 0
67 Strawberry 0 1 0
68 Dragon Fruit 0 1 0
69 Fruit Amla 0 1 0
70 Custard apple 1 1 1

Total 17 13 20
6. Thirteen types of other Vegetables

71 Chayote 1 1 1
72 Eggplant 1 1 1
73 Pumpkin 1 1 1
74 Gourd (Sponge, Snake) 1 1 1
75 Bamboo shoot 0 0 1
76 Sugarcane 1 1 1
77 Tomatoes 1 0 1
78 Turkey berry 1 0 1
79 Cucumber 1 1 1
80 Winter melon 1 1 1
81 Avocado 0 0 1
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82 Broccoli 0 0 1
83 Peas 0 0 0

Total 9 7 12

Annexes B
Summary of the Home Garden Characteristics derived from the results among the three types of 805 vulnerable households, PWDHH 
(n= 135), FHH (n= 23) and OVHH (n= 265), from 16 villages of 806 Phoukhoud District, Lao.

Home Garden characteristics among three types of vulnerable households
Description Results

PWDHH FHHH OVHH

1. Average size of home garden (meter square) and home garden proximity
Average home garden size in meter square 71.25 m² 195 m² 128 m²

Average home garden proximity from home 5 m 75 m 41 m
2. Edible plant-based crop diversities (83 types of crops were found among three types of HHs)

Grain roots and tubers, 10 types 8 7 8
Dark green vegetable and salad, 9 types 9 8 9

Legumes, nuts and seeds, 8 types 3 2 7
Herbs and spices, 19 types 19 19 19

Fruits, 25 types 16 12 19
Other vegetables, 13 types 9 7 12

Sub total of 3 types of HH crops: 64 (77%) 55 (68%) 74 (89%)
4. Time used daily, overall, for all = 1.42 hrs. per day

Daily time used in home garden (n=30) 1.43 hrs. 1.52 hrs. 1.31 hrs.
5. Harvest crop usage in %

Harvest - households’ consumption (n= 425) 84% 82% 81%
Harvest – surplus sold (n=425) 21% 29% 34%

3. Home Garden management
Home garden - Fencing local resource Mostly men expect for FHHH if they have no men in their 

households
Home garden preparation land clearing, & burning Mostly women - mother, grandmother, daughter-in- law, daugh-

ter, etc., only in some cases men participated in breaking the 
soil and watering the garden but most of the respondents stated 

home gardens are women’s responsibility.

Soil preparation (soil breaking, preparing bed,
covering bed with leaves and hay, burning, applying wet and 

dried manure
Planting, mulching, weeding, watering

Harvest crop usage - consume, sell & exchange
Ownership of crops Many women said they do what they like with the harvest, with 

some stating family collective Ownership
7. Seed management

Traditional Practice Seeds selection, saving and storing methods were passed down 
from the generations extremely valued practice

Modern Practice Some new methods of seed storing (vacuumed jars) were prac-
ticed among some participants, benefits yet to be experienced 

since it is truly new
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