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Abstract

Background

In Uganda, nearly 1.4 million people are currently food insecure, witpréwalence of foo
energy deficiency at the country level standing at 37%. Localef@rare vulnerable 1
starvation in times of environmental stress, drought and floods becausperidence 0
rain-fed agriculture. Accordingly, the farmer's means of iasiteg food production h
always been an expansion of area under cultivation from virgiriragile areas, especial
wetlands. Consequently, Uganda has lost about 11,28®kwetland, representing a loss|
30% of the country’s wetlands from 1994 to 2009. While the environmental impertd
wetland ecosystems is widely recognized, their contribution to holgséod security is sti
hardly explored. In this paper an assessment of the contribution @ndieesources
household food security and factors influencing use of wetland resoumrddganda ar
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Methods

A number of livelihood tools in food security assessment including fomugpgliscussions,
key informant interviews, direct observations and a household questiosnaney, wer

used to collect the data. A total of 247 respondents from areasadj@ wetlands were
involved in the household questionnaire survey conducted in three agro-ecatogieslthat
are frequently characterized as food insecure.

Results

The findings indicate that about 83% of the households experienced foodritysethe
main indicators of food insecurity were low harvest (30.9%) and vpleeple buy locally
grown food items (18%). Most households felt secure when they newlnpe crops (43.2%
in their gardens, or adequate money to buy food (23.9%). The prevalence of food insgcurity i
significantly lower among households with older and better educate@hwdsheads, byt
also among households located in Lake Victoria Crescent and Sougtwiasimlands agrg-
ecological zones, but is significantly higher among householdathdemale headed, larger
and participate in collection of wetland resources. Over 80% ok#pondents reported that
wetland resources provide products and services that contribute engrntousheir
household food security. Besides, they also indirectly contribute to food segupitguading
services that foster food production such as weather modificadiothanutrient retention.
Households with older heads and those that reside in the Lake ViGmsrent agrg
ecological zone when compared to counterparts in the Lake Kyogaeegjogical zone are
more likely to have a higher dependence on wetlands for food security.

N—r

Conclusions

With increasing population around the wetlands, coupled with land shortage eatidegv
variations, households with limited options will continue to generally on wetlands for
food security and income for sustaining their livelihoods unlgssnaitive livelihood options
are provided. There is thus a need to design appropriate food prodecimmolbgies that
ensure sustainable use of wetland resources for food security.
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Introduction

Food is the basic human need for survival, health and productivity. It fouhdation for
human and economic development [1]. In a broad sense, food security vexésts“all
people, at all times, have physical, social and economic accessfficient, safe and
nutritious food that meets their dietary needs and food prefereondesetan active and
healthy life” [2]. On the other hand, food insecurity occurs when fostesys are stressed
such that food is not available, accessible or utilized properly.

Most households especially in developing nations are food inseatthg gue to the rapid
increase in human population, weather and climatic variability, androsmvental



degradation. For instance in 2009, it was estimated that 102 billion peopie w
undernourished worldwide, which is about 37% higher than 20 years ago [3]. SubrSaha
Africa and South Asia are the regions most affected by foodurisgdeing home to 60%
of the world’s food insecure people. In the case of sub-Saharan AR&céyod situation is
further aggravated by low per capita food availability, high flatbns in food supply and
lack of innovative ideas as well as responsive policies for subtainae and management of
natural resources. In sub-Saharan Africa, the predominance ofedhiagfriculture often
results in food systems that are highly sensitive to rainfalhbiity [4,5]. The region thus
remains susceptible to frequent food crises and famines. Sub-Safdacanis the only
region of the world where hunger is projected to worsen over thetwextiecades unless
drastic measures are taken to improve governance of its negaalrces and achieve the
economic development required to reverse the current trend [6].

Over, the past decades, there has been an increasing influx of pgopletiland areas as a
coping strategy, especially in areas where uplands are predoyiohatacterized by low
agricultural potential, dominated by poor soils and low unpredictabiéaHaj7-11]. This is
further due to the presence of water in wetlands during the dsprseeombined with their
natural fertility and irrigation potential [12-14]. Wetlands arsoalised to secure food not
only directly through dry season subsistence cultivation but alseeatigithrough income
generation from cash crops, the production of clay for pottery, megdam mats, baskets
and beehives, and the sale of collected items, thus acting ag rseffetfor most adjacent
communities [15-18]. In the drier regions, wetlands are the only witere people can get
water, varieties of food and other basic supplies [19-21].

The National Development Plan (NDP) indicated that the food sgaititation in Uganda
has been unsatisfactory [22]. Nearly 1.4 million people are currently food iastespite the
country’s abundant resources [23], with the prevalence of food enefigjenley at the
country level standing at 37% [1]. According to a report by theldWbood Programme
(WFP) [24], about 6.1 million (21%) people in Uganda are undernourished. pbe re
further identifies that at the household level, about 6.3% of the householdtganda are
food insecure and that food insecurity is most common among the Inedsoairces
dependant households. About 86% of Uganda’s population live in rural areaseand ar
predominantly rural farmers and agricultural practice is predontynain-fed, characterized
by low levels of crop productivity. The people are generally gasir; with over 40% living
below the poverty line, on less than a dollar a day. Most of these pepberennially food
insecure and are thus vulnerable to starvation in times of envircansérgss, drought and
floods [25].

Accordingly, the farmer's means of increasing agricultural outpag always been an
expansion of area under cultivation. Additional land is often brought undeultgre either
through reduction in fallow periods or cultivation of virgin areas, aeafpgdorests and
wetlands [25,26]. As noted by Nyakana [27], and Mwakubo and Obare [21], r@asmg
number of marginalized people are moving into fragile wetland areasrah sganew means
of livelihood, including crop farming, fishing and livestock grazing. Crogsmonly grown
on the wetland periphery includBioscoreaspp (yams), beanZea mayg{maize),Ipomoea
batatas(L.) Lam. (sweet potatoesManihot esculent&Crantz (cassavapBrassica oleracea
var. capitata (cabbages),Saccharum officinale(sugar cane) and low land rice [28].
Consequently, Uganda has lost about 11,268dfmvetland, down from 37,575 Kn15.6%)

in 1994 to about 26,308 Knf10.9%) in 2009. This represents a loss of 30% of the country’s
wetlands [28]. To date, this loss is expected to be even higher.



Despite their contribution to rural livelihoods, wetland resources haea bverlooked in
national economic development planning. Thus, the current development pativllays
continue to underestimate the significance of these resources,nasd doing, miss
opportunities for reducing food insecurity and sustainable managemewtlahd systems.
While the environmental importance of wetland ecosystems is widgdggnized, the
potential contribution of wetland resources to household food security fasdly explored.
Understanding the degree to which wetlands contribute to people’sdoodtg may be vital
in steering decisions that minimize negative impacts or enh&ecbeanefits that wetlands
have for communities. As such, this study endeavored to provide this atfonmnSuch
information is fundamental in developing interventions for sustainabtand management
in order to achieve the National Food Security targets and thendillm Development Goal
(MDG) 1 of halving the proportion of people who suffer from hunger by 2015, anG WD
on environmental sustainability. The objectives of this study were threefold, namely to:
i) map the experiences and perceptions of the local people on theefngdyssituation; ii)
assess the contribution of wetlands to food security; and iiijrdete factors that influence
dependence on wetlands for food production in Uganda.

Methods

Study area

Out of the ten Ugandan agro-ecological zones, three were randeletyesl (Lake Victoria
Crescent, Kyoga plains and South western farmlands) (Figure Natknal Wetland
Inventory of 1999 [29] identifies four key factors by which to categowetlands. These
include agro-ecological factors of the wetland system and dtiel lof food security,
population density and farming systems of the local communities innpitgxo the wetland
system. Based on these characteristics, wetlands in eachtbfékezones were categorized
into strata. Random selection was used to sample Munyere ananidlali2ay wetlands in
Wakiso district to represent the Lake Victoria Crescent agotegical zone. This zone is
characterized by medium level of food security, and a high populatimitgef 484 persons
per knf. Lake Opeta in Pallisa district and Limoto wetland in Kibuku distrépresented
Kyoga plains agro-ecological zone characterized by smd#-stdsistence, mainly annual
crops with some pastoralism and with a high level of food insecanty a moderate
population of 252 persons per knWhile Lake Nakivale in Isingiro district and Rucece in
Mbarara district represented the south-western farmlandseagtogical zone with moderate
level of food security and a moderate population density of about 247 peesokist. The
three zones represent three regions in Uganda which are often regarded as ¢ooel [24¢

Figure 1 Map of Uganda showing the study sites.

Data collection

We employed data collection methods and tools for assessing foodysttiawing Lisa et

al. [1] and Younget al. [30], by taking a qualitative measure to capture people’s own
perceptions of the extent to which they suffer from food short&8f§d and their
understanding of the causes of food insecurity; and information on webatirces local
people directly and indirectly obtain from wetlands for food secu@gmi-structured
interviews were administered to two hundred and forty seven (247) hodselaolddomly
selected from 5 km of the wetland edgee.(82 from south-western farmlands agro-



ecological zone, 81 from Lake Victoria Crescent and 84 from Kyogag)l We targeted
household heads as our interviewees, but in a few instances whereatsewere absent,
selected the most senior and knowledgeable of the adults presentaived out the
interviews in the common local language. Before conducting eactidodi interview, it
was made clear that the purpose of the study was purely sciemtd academic. It was
emphasized that the study had no legal implications whatsoeverhamdspondents were
also assured of confidentiality and anonymity.

The questionnaire was pre-tested in one village that was not fghe sélected sample. Pre-
testing allowed the interviewers to gain familiarity witke tquestionnaire and provided an
opportunity to apply and review the method. The focus was on assessingsmmdents
understood our questions and identifying any problems encountered in prosingrs.
Changes were proposed, reviewed and incorporated into our final quesgonhiae
guestionnaire focused on respondents’ understanding of food security/itysEsures, main
wetland products harvested for consumption or sale and other actittestaken that
directly or indirectly contribute to household food security.

Further, one focus group discussion (FGD) was conducted in each sangliet@generate
information on key wetland resources used by surrounding communitiéisuRarattention
was given to women due to their key role in household food security [2§].irformant
interviews were held with staff from National Environmental Mamagnt Authority
(NEMA), Wetlands Management Department, Wetland and Production unitgheof
Respective District and sub-county Local Governments, Natural Resownesitiees at the
Districts, production and environmental Committees, National Agri@lltuxdvisory
Services (NAADS), and representatives of different wetlaret gsoups to ascertain: the
kind of wetland resources directly harvested for food security, thtuss of food
security/insecurity in the areas and means of deriving livelihoddso, direct field
observations were made on activities undertaken in the sample wetlands.

Data analysis

Questionnaire responses were edited, coded and analyzed using SR&S MG for
Windows. Spatial differences were captured through the constructicthreé dummy
variables based on location of the sample household in one of theatim@ecological
zones. In all cases, a dummy variable is coded 1 for a househotddidoathat agro-
ecological zone and 0 otherwise. Frequencies were generated to caqaliexperiences and
perceptions of the food security situation. A binary variable depicwvhether or not a
household had experienced food insecurity in the last five yearsregasssed against
household socioeconomic factors to determine factors that influerscepibility to food
insecurity [32]. The contribution of wetlands to food security wasrtsned by examining
the frequencies of the wetland products harvested for food securitgryBvariables
depicting whether or not a household i) had experienced food insecndty) depended on
wetland resources for food security, were regressed againshbtiisecioeconomic factors
to determine the latter’s influence over these two outcomes.ihddffects of each of these
variables were examined using Stata Margeff program [33]ca#tgorical variables were
specified as dummies using the dummies option and the agro-ecolomesl were specified
as dummies with Kyoga plains as the base. Following Wooldridge’s J@4gestion, for
location dummies, we report exact percentage differences predected dependent variable
when a household is resident in either zone compared to Kyoga plhi@spefcentage
difference is computed as 106[¢— 1], where”", is the coefficient on the respective dummy



variable;y? tests were used to examine the existence of associationsbetveecontribution
of wetlands to food security and age, landholding, occupation, household sider gad
education level of the respondent. All statistical tests werlorpeed at 5% significance
level.

Results

Household characteristics

The majority of respondents (65%) were males, with an averggeofi40 years. Most
respondents (90%) had formal education. The main occupation of respondefasnmag.
The other sources of income included tailoring, petty tradek brmieking, fishing and
working as drivers, tourist guides, mechanics, builders and causal laborers.

The average household size was eight persons with some householuy tnavio 21
members. On average, most respondents had stayed in the aatdefast 24 years, and
within a distance of 5 km to the wetland edge. Most respondents easgedhan UGX
100,000 (approx. USD 40) per month with average monthly income of UGX 97,000 (approx
USD 39) indicating that they were generally poor. Most of the respademted less than

five acres of land with average land owned at 3.8 acres, indicatlog per capita land
holding.

Local experiences and perception of food securitytgation

Over 80% of the households reported experiences of food insecurity doengast five
years and attribute it to different causes. The most frequerhtiomed cause is climate
change. Included in this category is the explicit mention ofatknchange (5%), mentions of
the related causes: prolonged drought (42%) as in the quote betmas f{2%), and
reduction in quantity of water in wetland (1%). Other relativelyvasive causes include
limited access to land, labor and the sale of food crops to raise cash income (Figure 2

Figure 2 Frequency of mention of the different causes of food insecurity among
households adjacent to wetlands in Uganda.

In my opinion, the single most important cause of food insecurity in our
villages are prolonged droughts which do not only scorch our crops in the
fields, but also limit our abilities to plant new crops. Droughts afteap and
livestock farmers alikgParticipant in a focus group discussion in Isingiro
District).

A number of factors are perceived as indicators of food insecumily,main ones are
situations of low household food harvest and when people buy locally grown &od it
(Figure 3).

Figure 3 Perceived indicators of food insecurity among households adjacent to
Wetlands in Uganda.

However, prevalence of food insecurity is significantly lower agnbouseholds with older
and better educated household heads. However, the marginal efées ©f low (Table 1).



Keeping other things equal, the likelihood of being food insecure reducesyby.8¥ for an

additional year in age of household head. Education has a greatty afid the likelihood of
household experiencing food insecurity reduces by about 12% for eveayyextr its head
spent in school. In terms of location, keeping other things equal, feeedide in likelihood
of experiencing food insecurity reduces by nearly 17% (106f1]) if a household is
resident in south western farmlands as compared to Kyoga plains, band 4%

(100[€°**°11)) if resident in Lake Victoria Crescent.

Table 1Household characteristics that influence susceptibility to food irecurity among
households adjacent to wetlands in Uganda

Dependent variable* Units Coef. Std. Err. z P>z
Household characteristics

Age Years -0.003 0.002 -1.80 0.071
Household female headed 0/1 0.129 0.045 2.85 0.004
Education level Years -0.117 0.028 -4.14 0.000
Household size Number  0.013 0.006  2.09 0.037
Length of stay in the area Years 0.001 0.001 0.66 0.508
Distance to wetland km 0.061 0.043 1.40 0.160
Location in south-western farmlands 0/1 -0.155 0.083 -1.87 0.062
Location in Lake Victoria Crescent 0/1 -0.130 0.078 -1.66 0.097
Primary occupation is farming 0/1 -0.029 0.068 -0.43 0.669
Primary occupation is formal employment 0/1 0.038 0.105 0.36 0.719
Household collects wetland products 0/1 0.229 0.117 1.97 0.049
Number of observations 236
Log likelihood -83.1
LR y* (11) 42.04
Prob > 0.000
Pseudo R2 0.202

*Dependent variable is a binary variable depicting whether or not aeholds had
experienced food insecurity (1 = Household had experienced food inseouhty last five
years; 0 = Otherwise).

On the other hand, keeping other variables equal, the likelihood of expegieiood
insecurity increases by 13% if a household is female headdd3¥%yfor each extra member
to a household, and 23% if a household participates in collection of wetland tsrimfifood
security.

Contribution of wetlands to household food security

Wetlands were reported to contribute to household food security throughsipnowf
wetland products and services.

Wetland products

Over 75% of the respondents acknowledged that wetlands directlyibotatto their
household food security. They do so in a number of ways, but the mossiperaee three;
direct consumption of wetland products, wetlands providing space forrgyanops, and the



sale of wetland products to raise cash income that is thentageachase food (Figure 4).
As one farmer noted in a focus group discussion in the Kyoga plagitands are the
lifeline of many a local farmer who feed on and sometimes sell wetland prbducts

Figure 4 Ways through which wetlands contribute directly to household food secity in
areas adjacent to wetlands in Uganda.

Direct consumption of wetland products

Wetlands are reported to be a source of a variety of resotlnaesre directly consumed
among 86% of the sample households (Figure 4). Water wasfielérty up to 60% of the
sample households as the most important product directly obtained for domestic aocklives
use. Other important products included fish and bush meat (mainlyrigigatind wild rat).
The main indigenous fruits harvested from wetlands wWwéremomum spiiA. angustfolium
and A.mildbraedi) and Physalis micrantha(Entutu), while main vegetables included
Amaranthus sppdodo)and Solanum nigrurEswiga).

There was a significant association between collection of mee@oducts for direct home
use and the income level of the respondepfts=(6.858, df = 3P = 0.001). Generally,
respondents earning less than UGX 100,000 (approx. USD 40) per month wergelpito
collect products for direct home use. Other noticeable variatioclsided variation in
harvesting of fish with gender, age and household size. Fish cmtiestclosely associated
with males ¢* = 5.755, df = 1P = 0.016), younger individuals (<45 yearg) € 5.307, df =
2, P = 0.042), and members of larger households (<7 membérs) 24.984, df = 2P =
0.000). The latter were also more associated with collectionuité find vegetables (14.1%)
(x> = 6.901, df = 2P = 0.032), papyrus materialg’(= 10.405, df = 2P = 0.006), and
medicinal herbsyf = 11.760, df = 2P = 0.003). The herbs particularly played an important
role in maintaining the health of local people.

Growing of crops in wetlands

Wetlands also contributed to food security through providing space danirgy crops, and
the sale of wetland products to raise cash income that isuteehto purchase food (Figure
4). The main crops grown by respondents in wetlands were vegetimjascane, coco yams
and paddy rice. Paddy rice was the main crop grown in Kyogaspland vegetables in
south-western farmlands and Lake Victoria Crescent. Vegetatdieigtion was common to
all wetlands. The main vegetables grown wémaranthus dubiugDodo), Amaranthus
lividus (A. blitum) Ebugga,Solanum aethiopicuniNakati), Brassica olerace(cabbages),
tomatoes $olanum lycopersicum$olanum melongena (egg plants), pumpkin€(curbita
maxima Lam.), watermelon<Citrullus lanatus (Thunb.) Matsum and EnturaS¢lanum
aethiopicum gilg. The other crops grown were fruits, ground nuts and cotton. There are
observable significant differences in the extent of use of maldor growing crops across
the agro-ecological zoneg®(= 33.34, df = 2P = 0.000). The practice is widespread in
Kyoga plains where households report to derive about half of the householtidonthe
wetlands particularly through cultivation of paddy rice, and anageshousehold derives
more than half of its cash income from the sale of crops grown in the wetlands.



Sale of wetland products for cash

Wetlands also indirectly contributed to food security through provisiogesafurces sold for
cash that was used to buy food. About 60% of the respondents harvesteddandtkoid

resources for cash to purchase food. Of these, about 38.4% spent oneafubetencome
generated from sale of wetland products to buy food, 28.5% one quantdf, t80.1% spent
a half to three quarters and 12.9% three quarters. Main food items hatiytsuch cash
were mainly food security crops such as millet, maize flour and cassava.

There was a wide variation across agro-ecological zones irtipatitbn in these sales.
Highest records are in the south-western farmlands where up too86@Pe households
participate as compared to 46% and 38% in Kyoga plains and Lake i&i€oescent,
respectively. The main items sold were fish, fruit and vegetap#sirus, medicinal herbs
and craft materials (Table 6), and these jointly generated ahipontome of UGX 99,208
(approx. USD 36) to an average household. However, the income acayuamgaverage
household differed significantly between the agro-ecological z@fes 3.89, df = 2P =
0.022). Households in Kyoga plains obtained a significantly higher amouaaslffrom such
sales (Figure 5). Fish was generally ranked as the magsieindy sold resource, followed by
poles which were either sold for cash or processed into difféensisuch as hoe handles,
and mortars and pestles for local processing of food.

Figure 5 Monthly cash income from sale of wetlands products in three agro-ecological
zones of Uganda.

There was an association between dependence on sales of vpetddndts for purchasing
household food and income levef € 21.742, df =3P = 0.000), proximity to the wetlang’(
=7.291, df =1P = 0.000) and size of land owned € 9.508, df =1P = 0.000). The practice
was most frequent among households with monthly income less thar2OGR00 (approx.
USD 80.), living within a distance of less than <1 km of the wetkdge, and owning less
than one acre of land.

Wetland services

Wetlands provided services to local people that enhanced their livelimooaseting their
food security requirements. The most pervasive of these servicisdeinoveather
modification, cleaning water before local use, acting as brgediounds for fish, and
provision of water transport and tourism (Figure 6).

Figure 6 Wetland services indirectly contributing to household food secuntin Uganda.

Factors that influence dependence on wetlands foodd production

There is a wide variation in dependence on wetlands for food seUabje 2). Keeping
other things equal, seniority in age of the household head incregeasldace on wetlands
for food security, although only marginally. For every additional fleatikelihood increases

by 0.3%. On the other hand, residence in the Lake Victoria Crescegaises this likelihood

by about 6% (100f&%°L1]) compared to residence in Kyoga plains. On the other hand,
keeping other things equal, a female headed household is 15%kikdgstdi depend on
wetlands for food security.



Table 2Factors influencing dependence on wetlands for food security among
households adjacent to wetlands in Uganda

Dependent variable* Units Coef. Std. Err. z P>z
Household characteristics

Age Years 0.003 0.001 2.12 0.034
Household female headed 0/1 -0.1500.080 -1.86 0.062
Education level Years -0.008 0.020 -0.40 0.693
Household size Number  -0.001 0.003 -0.17 0.868
Length of stay in the area Years -0.0010.001 -0.66 0.512
Distance to wetland km 0.003 0.030 0.09 0.931
Location in South western farmlands 0/1 -0.0410.039 -1.05 0.295
Location in Lake Victoria Crescent 0/1 0.056 0.031 1.83 0.067
Primary occupation is farming 0/1 —-0.033 0.038 -0.85 0.394
Primary occupation is formal employment 0/1 -0.2080.188 -1.11 0.268
Household suffers food insecurity 0/1 0.087 0.062 1.39 0.165
Number of observations 236
Log likelihood -41.79
LR y*(11) 22.67
Prob > 0.019
Pseudo R2 0.213

*Dependent variable is a binary variable depicting whether or mamtugehold depends on
wetlands for food security (1 = Household is dependent; 0 = Otherwise)

Discussion

People’s experiences of food insecurity

The poor socio-economic status of the households, particularly the lowdaacsunggests
susceptibility to food insecurity. As noted by Kyetal [35] and DFID [36], food insecurity
is closely related to poverty and an inability to purchase foo@cedly in the agriculture-
based rural areas. Uganda is frequently considered food secumaléspdren compared to
the other eastern African countries, but this study revealsimigiences of food insecurity.
While there is increasing recognition that situations of food urggcare brought about by a
complex and dynamic set of causes [37], food insecurity in Ugandareasingly reported
to coincide with harsh weather conditions especially during the pralodgeughts and
periods of heavy rain. Changes in the patterns of extreme wea#rds such as floods and
droughts affect food production as well as stability of and adoeksd supplies. This is a
general trend in crop production, where huge losses due to crop fadurgsag from
droughts and flooding, are being experienced more frequently tharbefore in Africa,
causing famines and economic hardships [38]. Local people’s linkage ofrfeeclirity to
climate change is supported by, among others, Vlasseetr@bt[38], who assert that food
insecurity is a direct consequence of food shortages caused baticlivariables or
demographic pressures. Perhaps this could be the reason why logi@l pge wetlands as
safety nets during the drought since wetlands are able to retore water and moisture
during the dry periods. Taking a single meal a day seems teadm@monly agreed indicator
of food insecurity, but also adapted as a coping strategy across sub-Sahaea[88fric



Prevalence of food insecurity is significantly lower among househaltisolder and better
educated household heads because ability to access assets needraetdivetihoods
increase with seniority and, as noted by Muchapodwa [40], education maeser for
households to comprehend negative externalities and be able to geastatior buying
food. Households located in Lake Victoria Crescent and south-westentarids are less
susceptible to food insecurity because both zones have better &mgessennial crops,
particularly bananas. The south-western farmlands are threareas for banana production
in Uganda and have a vibrant livestock-based economy that can compbteopeptoduction
for both cash and subsistence incomes. On the other hand, the LakeaVitescent is
adjacent to Kampala, Uganda’s capital city and the industvah of Jinja, and the local
people thus have better access to alternative sources ahcaste that can then be used to
purchase food.

On the other hand, the prevalence of food insecurity is higher amenglef headed
households, possibly because they frequently have less access talamtult1l], and may
lack the means to seek employment away from their fam#igks (Generally, female headed
households are more vulnerable to food insecurity because of their tiglgeschedules and
income constraints [43-45].

Larger households were more food insecure because these typieay a greater
dependence and consumer burden [46]. This then becomes a problem in aeas wh
production is already low, typical of most rural areas in Uganda.

Increased susceptibility to food insecurity for a household tharegilwetlands for food
security is a relationship that can be interpreted in tweswigyouseholds collected wetland
resources were susceptible to food insecurity because oflidpndence on wetlands; or ii)
households collected wetland resources because they were food inSbeuadter seems to
be more likely as food insecure households turn to collecting wetlandroes as safety net
or gap-filler. This is typical in sub-Saharan countries where holdghwith limited
livelihood options utilize common pool resources, including wetlands [11,47] aedt for
resources [41,48] as a means of meeting household food and income.

Contribution of wetlands to household food security

A vast majority of people were directly dependent on wetlanduress for food security
similar to previous studies and reports in Uganda, particularly g@mesource poor and
larger households [28,49,50], for whom wetlands are then a major souraeslofand
subsistence income that supplements other sources.

The practice of growing crops in wetlands may be the preponder&moeabhouseholds
with limited access to other productive assets (such as landuares of income. This is
evident among the households studied with average land size of 3.&rmtiesusehold size
of eight persons. Studies conducted elsewhere in Uganda indicatenh thiguations of
inadequate land, people resort to natural resources including wetkatteraative sources
of land for crop and livestock farming [28,51,52]. Studies carried out elsewherada Ao
report rural dependence on wetlands for food production [20]. This is mbedguse
wetlands have some relatively higher levels of water/moispamticularly in the dry season,
compared to the surrounding catchment areas. In some cases, wWet#aadome relatively
high levels of fertility due to the silt accumulated by ruhfodm surrounding catchments.
Given the current unpredictable rainfall, it is inevitable thatllcoaxmunities will largely



rely on wetlands for food security, especially during prolongedpdniods, a situation also
noted by Grimbleet al [53], which justifies the need for research in more technologiual
social innovations to improve sustainable use of wetlands for improved food security.

Wetlands take a more pronounced role in Kyoga plains where mrevisy as a main source

of both food and cash. Similar levels of reliance on rice growing veported by Karanjet

al. [49]. In Rwanda’s wetlands of Cyabayaga, rice was also repastdte largest contributor

to household income providing on average $1,045 (approx. UGX 2,612,500) per household
per season [14]. Wetlands in the two districts are also one omds productive and
resourceful areas, which provide food from aquatic ecosystemsasutish for the local
people.

The local people recognize wetlands to provide a variety of sspwehich reinforces local
valuation of wetlands and, by extension, willingness to participate in wetland\catice

Factors influencing dependence on wetlands for fogaroduction

Wetland utilization for food security is higher among households wWitér dieads possibly
because these have better access to social networks throughtevisiccess common pool
resources including wetlands. On the other hand, residence in the lakea/Crescent is
associated with higher dependence on wetlands because the zonenlyasripaam poor

households that at best have very limited access to land and thus endragrcleing on

wetlands which are still regarded as common pool resources. liveation of wetlands

among households headed by females is possibly because of lowss acsecial networks
crucial for access to such common pool resources.

Conclusions and recommendation

Over 80% of all households had experienced food insecurity, chazadtdry low harvest
and households having a single meal in a day, and the main causgsubpredictable
weather and inadequate arable land. The prevalence of food rihsésthigher in large
sized, female headed and uneducated households. Land shortage, househwmdpsezie
with limited off-farm opportunities to generate cash for purchadearf drive local people
into utilization of wetland resources as an alternative source of household food.

Wetlands are the basis of food security, directly providing ressuf@me consumption,
indirectly supporting crop and livestock production, materials thatsalek for purchasing

food in emergency situations and services that support food production. Thmte@sting
feature of wetlands is that they provide conditions that enabldex vange of crops than dry
lands, and therefore provide ready food supplies to wetland adje@embhunities during
unfavorable conditions that are otherwise unavailable for the traditooas grown in the
uplands. Beyond subsistence agriculture, wetlands are increasifighing products for
additional income through cultivation of locally marketable crops such as ri@, e and
vegetables. These products are sold and income is used to buy household food supplements.

With increasing population around the wetlands, coupled with land shortage eatiderv
variations, the poor people, especially in rural areas, will contiougeherally rely on
wetland ecosystem services directly for subsistence and ingemerating activities for
sustaining their livelihoods unless alternative livelihood options ared&dviwith rain-fed
agriculture being the primary food production option for people living adidoenetlands in



Uganda, there are risks of many people being vulnerable, and who ceuttiesefood
security seriously limited. Thus, there is a need to design famtlption technologies and
alternative income generating activities that ensure sustainablef wetland resources for
food security.
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