Journal of Socioeconomics and Development. 2023. 6(1): 74-85

Journal of Socioeconomics and Development

https://publishing-widyagama.ac.id/ejournal-v2/index.php/jsed

Determinants of crop diversification among smallholder
farmers within marshes around Bukavu, Eastern DR Congo

Mushagalusa Balasha Arsene'*, Adrien Lugendo Rodrigue?, Aloise Bitagirwa?, John Tshomba
Kulumbu?, and Jules Nkulu Mwine Fyama?

tUniversity of Lubumbashi, Democratic Republic of the Congo
2Institut Supérieur Pédagogique de Bukavu, Democratic Republic of the Congo

*Correspondence email: MushagalusaBalasha@unilu.ac.cd

ARTICLE INFO
» Research Article

Article History
Received 4 June 2022
Accepted 28 June 2022
Published 10 July 2023

Keywords

adaptation strategies,
smallholder farmer, food
security, marshy landscape,
COVID-19

JEL Classification
Q01; Q10; R14

ABSTRACT

In the South Kivu province of the democratic republic of Congo, smallholder
farmers have been draining marshlands for years to grow a variety of crops into
a mixed cropping system. This study based on interviews with smallholder
farmers examines the drivers of crop diversification and the challenges these
farmers face in marshes where various crops are grown for food and income
security. Results showed that in these marshy landscapes, crop diversification
system is traditionally rooted in local farming practices (84%), and this is
designed to meet farmers’ self-consumption and market objectives (72%), and
also withstand risks associated with the changing climate and pest outbreaks
(91%). Further, results from the logistic regression showed that farming
experience, farm size, and livestock ownership influence significantly farmers
‘decisions to diversify crops. However, farmers claimed to face increasing prices
of agricultural inputs (73%) and unusual crop theft (32%) during this ongoing
COVID-19 pandemic whereas floods and pest attack as well as plant diseases
are raising more concerns among farmers. Although farmers acknowledged the
significant roles of livestock in easily acquiring manure and mulch to improve
croplands, they still requested specific interventions in terms of priorities (e.g
drainage equipment, pest management information) to strengthen the resilience
and sustainability of agriculture within marshes.
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INTRODUCTION

income, and support children's education (Klapwijk et

In the South Kivu province of the Democratic
Republic of Congo (DRC), agriculture is practiced in
high and low lands into a traditional intercropped
system, often mixed with livestock (Heri-Kazi &
Bielders, 2020a; Civava et al., 2013; Cox, 2011).
Farming in the South Kivu rural and periurban areas is
meaningful for local communities because it helps
farmers ‘households produce self-food, generate

al., 2020; Maass et al., 2012; Cox, 2011).

In the territory of Kabare, we observe significant
changes in crop production within marshlands. While
before the 2000s, most of the wetlands in Kabare were
still used for the production of beans, corn, sorghum
into a mixed cropping system; many farmers have
been changing their crop speculations over time. To
date, many farmers are more inclined towards
vegetable farming for its short production cycle, to
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access permanent diversified food, and incomes
(Balasha & Nkulu, 2021; Munyahali et al., 2020). Most
of the crops observed in Kabare marshlands included
head cabbage, tomato, beans, amaranth, eggplants,
squash, and taro as well as sugarcane. However,
farmers are facing many challenges that include
climatic and socioecomic stressors. For example, while
most of farmers are already portrayed as poor, the
coronavirus-19 pandemic (COVID-19) has complicated
their situation and limited their capacity to buying
inputs and accessing needed information due to
mobility and import restrictions.

A recent survey conducted in different marshlands
around the town of Bukavu indicated that climate
change is also a potential threat to agricultural food
production (Balasha & Nkulu, 2021). The perceived
climate change impacts include floods, increasing
temperature, and pest infestation that have led to crop
failure and harvest loss (Balasha & Nkulu, 2021;
Mushagalusa et al., 2021). Also, heavy rains reported
in Kabare are accompanied by intense erosion and this
leads to cropland degradation and a decrease in soil
fertility, thus compromising the sustainability of
agriculture in high and low lands, such as marshes in
this case (Heri-Kazi & Bielders, 2020a; 2020b). To
adapt to these changes, farmers use, often in
combination several strategies. Some of these are
environment-friendly  practices such as crop
diversification. Dessie et al. (2019); Makate et al.
(2016) and Krista et al. (2016) present crop
diversification as a climate-smart technique, and one
of the rational ways of reducing uncertainties in
agriculture due to the fluctuation in the market and
agro-climatic conditions.

Crop diversification is the practice of cultivating
more than one variety of crops belonging to the same
or different species in a given area in the form of
rotations and or intercropping (Makate et al., 2016).
This farming technique is easy to implement and
acknowledged to have multiple benefits for most
smallholder farmers because it is a sustainable
approach for pest management, it improves soil
fertility and reduces the need for fertilizers, especially
if crop mix include leguminous crops that fix nitrogen
(Mahmud et al., 2020; Jensen et al., 2020; Munyahali
et al., 2020). It also provides the basis for food
security and diverse diets and secure farmers ‘incomes
(Dessie et al., 2019; Krista et al., 2016).

However, despite these benefits, Balasha & Nkulu
(2020) and Burchfield & de la Poterie (2018) identified
limits (example: insecure land tenure, the high price
of agricultural inputs such as seeds) that prevent
farmers to implement long lasting crop diversification
in the sites. In South Kivu, although crop
diversification is recognized as the widespread farming
system (Heri-Kazi & Bielders, 2020a; Civava et al.,
2013; Cox, 2011), there is still limited knowledge of
the drivers of and interests in crop diversification
among farmers. We hypothesized that crop
diversification depends on socioeconomic factors and
farmers’ perception of climate risks, and this farming
system helps farmers to meet their food needs and
market objectives in the context of changing climate
and COVID-19 pandemic crisis. The objective of this
study was to identify the drivers of crop diversification
and challenges that farmers face in marshlands at this
era of climate change and COVID-19. In this study, we
combined field observations and farmers’ interviews to
address these 3 research questions: (i) Why are
farmers interested in crop diversification in Kabare
marshlands?, (i) What factors do influence farmers'
decisions to diversify crops?, (iii) How do climate
change and COVID-19 affect marshland farmers?

The answers to these questions will help actors
involved in agriculture development understand the
factors that promote the use of sustainable practices
among marshland farmers and formulate appropriate
strategies based on farmers’ needs and priorities.

RESEARCH METHOD

Description of the Study Area

The study was conducted from April to June 2020
in 4 marshy sites: Kabirundu, Kanosha, Kavule,
Nakishangizi Kiko. These marshes are located
between the villages of Buhozi, Nyantende, Chirhinja,
Themba, Ihasi, Kabanda, and Mandwe in the territory
of Kabare, around the town of Bukavu, in the province
of South Kivu eastern DR Congo (Figure 1). The
Provincial Inspectorate of Agriculture of the South
Kivu province has identified 78 marshes in Kabare yet,
no study, at the time of writing this article, has
attempted to assess the farmers’ motivations and
challenges in these landscapes.
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Figure 1. Map of South Kivu (eastern DR Congo) showing the marshes investigated in Kabare
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Figure 2. Ombrothermic diagram of the study area
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Table 1. Description of The Variables Used in The Binary Logistic Regression

Variables

Description

Dependent variable
Cropdiv

Explanatory variables
Gender (x1)
Household size(x2)
Experience (x3)

Crop diversification is specified by 1 if the farmer intercrops two or more crops in the same field,

0 otherwise

Gender (1 = male, 0 = female)
1=Medium if household contains I-6 individuals, 0=large if >7
Farming experience(1= short if <5 years, 0= long if =6 years

Land holding(x4)
Farm size(xs)
Labor (xs)

Time (x7)
Objectives (xs)
Livestock (xo)
Climat -pest (x10)
Input price (x11)
Drainage (X12)

Way farmer holds land(1=owner, 0=tenants)

Size of arable land in m?(1=< 299 m?, 0= >300m?

Available labor during farming works (1 = yes, 0 = no)

Time spent in farm/ day (1 = if < 4h, 0 if = > 5h)

Farming objectives (1 =both food and income, 0= otherwise)
Farmer owns a livestock (1 = yes, 0 = no)

Farmers perceived climate change and pest risks (1 = yes, 0= no)
Farmer noticed an increasing price of inputs (1 = yes, 0 = no)
Drainage (1 = if done on time, 0 = otherwise)

The choice of these marshy sites was motivated by
3 reasons. First, the sites are large (£ 10 hectares
each) and exposed to climatic hazards such as floods.
Second, many women and young people, including
school dropouts work there for their financial
autonomy. Finally, we conducted previously there a
study on the perception of these farmers of climate
change (Mushagalusa et al., 2021). The study area
has a humid tropical climate characterized by a rainy
season from September to May and a dry season from
June to August. The variability of temperature and
rainfall quantities for the last decades is presented in
Figure 2. In that region, land degradation and
landslides are a phenomenon execrated by the
combination of intense rainfall, demographic pressure,
and bad agricultural practices (Heri-Kazi & Bielders,
2020b; Nobile et al., 2018). Leeuwen et al. (2020);
Mathys & Vlassenroot (2016) and Ansoms et al. (2012)
have reported several cases of land disputes and land
grabbing which increase violence among farming
communities. In marshes, various vegetables
(cabbage, amaranth, tomatoes; squash, eggplant,
beans) and sugarcane, taro as well as potatoes are
cultivated for cash and subsistence but farmers
claimed to observe significant post-harvest losses
(Mushagalusa et al., 2021; Chuma et al., 2022).

Data Collection and Analysis

A semi-structured questionnaire was used to
collect information during field visits and interviews
among 148 farmers chosen randomly within the four
marshy sites (see Figure 1). These farmers were met
on their fields during farming works from April to June
2020. A questionnaire was prepared in French and

translated into mashi, a local language, and included
this information: (i) farmers ‘socio-economic
characteristics (gender, age, access to land, owning
livestock, contact with extension agents, sharing
information among farmers, farm and households’
size, time worked in the farm, farming objectives); (ii)
farming system and practices (intercropping or pure
cropping system), and (iii) perception of threats to
agricultural production in this time of COVID-19 and
climatic change. In addition, field observations helped
understand the level of the damage associated with
floods and pests whereas farmers’ stories related to
interests in crop diversification and perceived threats
increased an understanding of farmers’ motivations
and challenges.

Data were encoded into Microsoft Excel and
crosschecked to clean errors and analyzed using IBM
SPSS Statistical Package Version 21.0. Data analysis
was performed using descriptive statistics. A chi-
square test (x2) was used to investigate if significant
differences existed between socioeconomic variables
and the farming objectives, as well the differences
between marshes and perceived threats to crops. The
binary logit model was performed to identify the
drivers of crop diversification among farmers. The
specification of the empirical model or reduced form
that was estimated is as follows (see Table 1):

Yi = Bot+PB1X1+PB2Xo+B3X3+PaXa+PsXs+
BeX6+B7X7+...8nXn

Where Y; is the dependent variable (crop
diversification). It takes the value 1 if the farmer
diversifies crops, 0 otherwise. X is the matrix of the
variables likely to explain the variation of Y. B0 is the
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Y intercept; whereas B1- B is a set of coefficients to
be estimated and Xi-X, are the explanatory variables
hypothesized. This study considered a <0.05 as a
criterion for statistical significance.

RESULT AND DISCUSSION

Socioeconomic Characteristics

Table 2 presents the relationship between the
socioeconomic characteristics of farmers, their
perception of climate risk, and crop diversification
within marshlands. The total sample size of farmers
surveyed was 148. We found that overall more than
four-fifth (82%) of marshland farmers were crop
diversifiers while 12% practiced pure cropping. There
were statistically significant differences between the
cropping system and the farming objectives among
farmers (2 = 4.474, p=0.034). Crop diversification
was more observed among females (66%) and
farmers living within large households (more than 7
individuals), having a farming experience of more than
five years. Moreover, farmers who owned land (53%)
and livestock (88%), and worked more than 5 hours
per day in farms diversified their productions to meet
household self-consumption as well as market
objectives and also withstand risks associated with
pests and climate change.

However, there were no statistically significant
differences between males and females regarding the
farming objectives (x2 =0.712, p>0.05). These results
are consistent with surveys conducted in Ethiopia and
Zimbabwe where more than 80% of smallholder
farmers diversified their agricultural productions and
this depended on various demographic, land and
livestock ownership, and environmental factors
(Dessie et al., 2019; Makate et al., 2016). In this
study, if the proportion of females was high among
crop diversification farmers, it is because women
tended to invest much of their resources in various
mixed vegetable productions to expect collecting
income in a short time. Also, in DR Congo, women are
considered as a keystone of the agriculture sector and
play a vital role in food production, food distribution,
and food utilization — the three components of food
security (African Development Bank, 2020; Habtezion,
2012; FAO, 2010).

Moreover, women know better than men what
types of crops to grow according to the market
demand trends since many of these women are
involved in crop commercialization. For instance,
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Balasha & Nkulu (2020) found in Lubumbashi that
female vegetable farmers were simultaneously
vendors of harvests in order to reduce actors in the
distribution chain. Discussing and exchanging
information among fellow farmers were found to be
significantly associated with crop diversification. This
is because farmers learn in groups and imitate among
themselves successful practices. This is confirmed by
Balasha & Nkulu (2020) in a study conducted on the
adoption of integrated production practices for
sustainable urban agriculture in Lubumbashi. Also, in
Nepal, Anjani et al. (2020) noticed that receiving seed
information from fellow farmers helped to increase
12% the adoption of technologies or improved
practices for most crops. The drainage of flooded
lands was also significantly associated with crop
diversification in the sites investigated. This is because
drainage is the first operation farmers do to make
marshes usable for agriculture. Verhoeven & Setter
(2010) showed that marshes worldwide have been
drained for long years to convert them into agricultural
lands because they have fertile soils as a result of
regular sediment deposition during flood events.

As the chi-square test did not highlight more
significant differences to tell us enough about the
factors associated with crop diversification, we were
interested in performing a logistic regression to learn
more about additional drivers of crop diversification
among marshland farmers as shown in Table 3.

Drivers of Crop Diversification within
Marshlands

In marshlands investigated, farmers grow various
crops that meet their food needs and these crops
generate income in a short time. Like this Farmer
Noll, many vegetable growers explained: *Before,
when I used to grow cassava, I had to wait 12 or 15
months to harvest. With amaranth or squash, it is
about 30 or 45 days. I can rotate these crops 3 times
a year and mix them with other long-lasting crops such
as taro”. Crops grown included in large part
vegetables (95%), sugar cane (8%), taro (83%),
corns and beans as well as cassava (Figure 3).

We observed that almost (4/5) of farmers
maintained high levels of crop diversity: three up to
five crops in the same field. Crops intercropped in
most of the fields can be grouped as follows: (i)
cabbage, amaranths, corn, eggplants and taro (ii)
squash, eggplants and taro, sweet potato (iii) beans,
corn, taro, and cassava, (iv) squash and sugarcane
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and taro. Our results are in line with Bellon et al.
(2020) who found high-level crop diversity in Ghana,
ranging from two up to eight crops, with an average
of 3crops per farmer. A recent study conducted in
South Kivu by Ndjadi et al. (2020) shows that these
crops, especially vegetables play an important role in

rural and urban communities as both food and a
business opportunity because they are fast-growing
species, with high nutritional values and able to
generate income in a relatively short period compared

to other crops, example corn.

Table 2. Socioeconomic Characteristics of Diversifier Farmers within Marshlands

Variables Category Diversifiers No diversifiers le)fgrseizgces
% %
Crop diversification Overall 122(82) 26(18) 148%**
Gender Men 41(34) 11(42) 0.712ns
Women 81(66) 15(58)
Age (mean=43) 15-39 45(37) 9(35 0.048ns
> 40 77(63) 12(65)
Farmer *household size I-6(small) 43(35) 11(42) 0.461ns
Mean =8 >7(large) 79(65) 15(58)
Farming experience (years); Mean =11 < 5(short) 53(43) 14(54) 0.936ns
26 (long) 69((57) 12(46)
Land holding Land owners 65(53) 15(58) 0.168ns
Land tenants 57(47) 11(42)
Farm size (m2); Mean =289 < 299(small) 76(62) 14(54) 0.0642
> 300(large) 46(38) 12(46)
Drainage Yes 85(70) 24(92) 5.658*
No 37(30) 2(8)
Contact with NGO or agronomist Yes 17(14) 4(15) 0.037ns
No 105(86) 22(85)
Worked time (hours); Mean = 6.25 < 4h 8(7) 1(4) 0.729ns
>5h 114(93) 25(98)
Own a livestock Yes 88(88) 16(89 0.012ns
No 12(12) 2(11)
Hired casual labor; Mean =2 persons Yes 93(76) 21(81) 0.250ns
No 29(24) 5(19)
Perception of climatic and pest threats Yes 108(88) 20(77) 2.468ns
No 14(12) 6(23)
Farming objectives Food and income 91(75) 14(57) 4.474*
Sharing info with fellow Yes 70(57) 9(35) 4 .462*
Farmers No 52(43) 17(65)
Increasing price of Yes 88(72) 20(77) 0.250ns
agricultural inputs No 34(28) 6(23)

x?>=Chi square test, sig = significance, *= significant at 10%, ns= no significant
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Figure 3. Crops produced by marshland farmers within investigated marshlands
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Table 3. Factors Influencing Farmers' Decisions to
Diversify Crops within Marshlands

Variables Coefficient Std. Error  Exp(B)
Gender 0.355 0.632 1.426
Household size -0.304 0.570 0.738
Farming experience -1.437%* 0.636 0.238
Land holding 0.712 0.589 2.038
Farm ‘size 1.104* 0.650 3.017
Permanant Labor 0.984 0.708 2.676
Time spent in farm 2.474 2.184 11.871
Farming objectives 0.514 0.720 1.672
Livestock ownship 1.942% 0.765 6.970
Perception of climatic 1.143 0.814 3.136
and pest risks
Increasing price of -1.219 0.787 0.295
agricultural inputs
Drainage of water canals  0.153 0.658 1.165
Constant -11.400 5.757 0.000

* denotes significant level at 10%, Overall percentage of
correctly predicted model = 83.9%, Exp(B): exponentiation
of the B coefficient, -2 Log likelihood = 86.926

Table 3 shows results from the binary logit model
for the entire sample of farmers surveyed. Among the
12 variables examined, farming experience, farm size,
and livestock ownership influenced significantly
farmers ‘decision to diversify crops. This implies that
farmers’ experience helps to manage diverse crops on
a given piece of land and livestock provides manure to
the system. Also, experienced farmers are assumed to
have better knowledge of farming practices and
agricultural challenges (Belay et al., 2017). Makate &
Mango (2017) argued that farmers ‘socioeconomic
characteristics and practices are important factors in
agricultural food production. In Zimbabwe, farming
experience, household wealth, and land size holding
were found to be the key determinants of crop
diversification among farmers (Makate et al,, 2016).
In South Kivu's rural areas, livestock influences
positively agricultural production since soil fertility of
most fields is maintained by available livestock
manure, especially from cattle, guinea pigs, and
rabbits (Klapwijk et al., 2020; Maass et al., 2012; Cox,
2011).

Results showed that livestock ownership increased
7 times farmers’ chances to diversify crops compared
to those who did not own livestock. Two reasons can
explain this. First, livestock generates money,
produces manure and trash for organic fertilization of
crops and mulching, and in return, animals are fed
with crop residues (Klapwijk et al., 2020; Zamukulu et
al., 2019; Cox, 2011). Secondly, livestock (if some
animals are sold) helps farmers acquire or adopt new
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agricultural technologies such as improved seeds
which are expected to have a positive effect on
agricultural productivity (Dontsop-Nguezet et al.,
2016). In some cases, farmers trade their animals to
access land, as said farmer No 24. I cultivate this piece
of land but does not belong to me. I give every year
to the landowner a goat to use the land. Farmers are
encouraged to diversify crops to enhance crop
productivity and resilience in rural smallholder farming
systems threatened by changing climate (Hufnagel et
al., 2020; Makate et al., 2016). Time worked on farms
(6 hours /day on average) illustrates in large part that
farming is an important activity for respondents. Time
spent daily on farm increased by was positively
correlated to farmers’ decision to diversify crops. Our
results are consistent with Balasha & Kesonga (2019)
who found that vegetable growers in Lubumbashi
worked daily about 5 hours and considered vegetable
production as their main income-generating activity.

Farmers’ Motivations for and Interests in Crop
Diversification

Farmers ‘interests and motivations for crop
diversification in marshes are shown in figure 4.
Farmers claimed to diversify crops because this
practice is rooted in their farming traditions (84%) and
helped to minimize climatic and pest risks (91%),
meeting their farming objectives e.g. self-
consumption and  income-generating  (72%),
preventing food shortage (57%), stabilizing yield
(65%) and maintaining soil fertility (54%). Like these
respondents No 12 and 63, many farmers explained
“we intercrop amaranth, cabbage and eggplants, and
taro because they grow fast. We start selling
amaranth from the 30 day after sowing, and this first
harvest helps to purchase inputs (example pesticide,
manure) for the remaining crops. The diversification
farming system is mainly designed to meet our food
needs (diverse diets) and allows collecting
progressively incomes from sequenced harvests. The
most benefit of this system is that if one crop fails due
to any hazard, at least one crop can survive and help
us”.

Farmers ‘motivations and interests in the
intercropping system are in agreement with many
studies on crop diversification. For example, Bellon et
al. (2020) found that crop diversity is positively
associated with self-consumption of food crops, and
cash income from crops sold. Makate et al. (2016) and
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Thimmegowda et al. (2016) stated that diversified
cropping systems tend to be more agronomically
stable and resilient to climate change. This resilience
is explained by different advantages such as reduced
weed and pest pressures, reduced need for chemical
inputs like fertilizers, especially if the crop mix includes
leguminous crops that fix nitrogen (Mahmud et al.,
2020; Jensen et al., 2020; Munyahali et al., 2020).
Also, FAO has been encouraging vegetable farmers to
diversify crops to reduce pest incidence and excessive
pesticide sprays in urban and periurban agriculture
(Mushagalusa, 2019; Mutshail, 2008). Farmers
‘interests in and motivations for diversified vegetable
productions such as amaranth, squash, cabbage have
been increasing because of the short cycle of growth
of these crops and the income they provide (Ndjadi et
al., 2020; Balasha & Kesonga, 2019). Additionally, the
production of these vegetables is stimulated by the
increase in demand for food in Bukavu town where the
growing urban population has led to new food habits.
In the context of the COVID-19 pandemic
characterized by the disruption of food supply chains,
lockdowns measures, and limited food imports (Clapp
& Moseley, 2020; Workie et al., 2020; Béné, 2020),
local smallholder farming systems based on crop
diversification are resilient and accepted to adapt
better to both climate change and ongoing pandemic
because food is produced locally and disturbed
straight among communities (Adhikari et al., 2021;
Rattan, 2020).

Perceived Impacts of Climate Change and
COVID-19 among Marshland Farmers

Farmers reported various impacts linked to climate
change and the COVID-19 pandemic (Table 4). The
impacts related to COVID-19 were the increase in
agricultural input prices (e.g pesticides, seeds) and

crop theft cases whereas the propagation of pest and
plant diseases, as well as floods, were due to climate
change. There were significant differences between
marshes and increases in the price of agricultural
inputs as well as crop theft (p< 0.05). Overall, 32% of
farmers were victims of crop theft, and this issue was
more reported by 51% in Kabirundu. Moreover, more
than 89% of farmers of the entire sample mentioned
pest attacks and floods as potentials threats to
agricultural production within marshes.

These threats jeopardize farmers’ livelihoods on
which farmers base their financial and food sources.
Such a situation might be critical in the DRC, especially
in the South Kivu province where agriculture is still a
strategic livelihood and often the main source of
income for about 70 and 80% of households
(Dontsop-Nguezet et al., 2016). If the increases in
agricultural input or food commodities prices are
attributed to mobility restrictions, reduced good
imports, and lockdowns due to COVID-19, the
situation has been worsening with the volatility of the
exchange rate that affects farming production cost
(Murhula et al., 2020; Balasha et al., 2020; Balasha &
Kesonga, 2019).

Meanwhile, the trend of crop theft rising among
farming communities could be understood as an
expression of severe poverty and increased insecurity
as well as an incapacity for many people to afford food
prices during this pandemic. Crop theft consists of
stealing harvests including vegetables, fruits, or any
agricultural produce belonging to another person. It
may discourage farmers from investing their resources
in agriculture. For example, Dyer (2020) found in
Kenya that the risk of theft is perceived to be
significantly stronger for farmers who just adopt and
cultivate new valuable crops compared to those who
grow traditional crops.

Minimising climatic and
pest risks

100

Generating good Income 80

40
20
Diversified food 0

Maintaining soll fertility

Local farming habits

Farming
objectives(market +

Stabilizing yield

Preventing food shortage

Figure 4. Farmers ‘interests in and motivations for crop diversification within marshlands (%)
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Table 4. Climate Change and COVID-19 Impacts on Agriculture within Marshes

Marshes Input prices Crop theft Crop pest Flood
Yes No Yes Yes No Yes No

..................................................................................... Q0 ettt r e ae e s e e e e araeeeearrreeean
Kabirundu 16(39) 25(61) 21(51) 20(49) 41(100) 0(0) 36(88) 5(12)
Kavule 29(91) 3(9) 9(28) 23(72) 25(78) 7(22) 25(78) 7(22)
Kanosha 33(92) 3(8) 10(28) 26(72) 32(89) 4(11) 28(77) 8(23)
Kiko 30(77) 9(23) 7(18) 32(82) 34(87) 5(13) 34(87) 5(13)
Overall 108(73) 40(27) 47(32) 101(68) 132(89) 16(11) 123(83) 25(17)
Test (x%) 35.702 11.055 11.429 3.860
p-value 0.000 0.011 0.076 0.425

Studies conducted in Kenya and South Africa show
that crop theft can lead small-scale farmers to alter
their production decisions resulting in crop type
change or additional expenses for fencing to improve
security (Dyer, 2020; Maluleke et al., 2016; Bunei et
al., 2014). For instance, many farmers like this
respondent N°41 explained, “ Before, we used to grow
corn and tomato. Since last year, we have been
switching to crops that we did not grow previously
such as sweet potatoes and amaranth. We invest time
and money in agriculture but thieves harvest for us.
We now harvest prematurely to rescue some
harvests”.

Research Implication

Smallholder farmers’ motivations and interest in
crop diversification as shown in Figure 4 illustrates
how marshland agriculture plays a significant role in
farming communities, and also how this farming
system helps to reduce environmental risks in
marshland agriculture. Basimine et al. (2022) have
recently argued that wetlands are mainly converted
into farmlands to ensure food and income security
among rural populations. Based on the findings and
other research across Africa, crop diversification is one
strategy that smallholder farmers may employ to
reduce their vulnerability in the face of global
environmental change (Dessie et al., 2019; Makate et
al., 2016; Krista et al., 2016).

However, being acknowledged as one of the most
vulnerable ecosystems, marshlands should be
exploited with a focus on sustainable practices. These
practices include, for instance an integrated pest and
fertility management, a permanent drainage of ditches
or water canals to prevent floods that lead to crop
failure and harvest loss (Balasha & Nkulu, 2021;
Mushagalusa et al., 2021). Moreover, just like climate
change whose response interventions need to target

both men and women to strengthen their resilience
capacities, a study by Basimine et al. (2021) also
recommend that both local communities and decision-
makers should be involved in designing sustainable
utilizations and conservation options to durably
improve livelihoods of populations depending of these
marshy landscapes.

CONCLUSION AND SUGGESTION

This study examined the determinants of crop
diversification and the challenges that farmers face in
marshes where various crops are grown for farmers’
livelihoods. Results show that farmers cultivate small-
sized lands and produce crops that meet their food
needs and market demand in Bukavu where food
supply chains and imports are disrupted and restricted
by the COVID-19 measures. The logistic regression
model indicated that crop diversification in the South
Kivu marshes was significantly influenced by farmers
‘experience, the size of cultivated plot, and livestock
ownership. Additionally, the comparison between crop
diversifiers and not diversifiers revealed that the
drainage of marshes, information exchange among
farmers, time worked per day in the field and farming
objectives were associated with crop diversification.
Despite the perceived risks that threaten smallholder
agriculture, marshes are still considered favorable
lands where women and young school dropouts seek
their financial autonomy and food for their families. In
the face of climate change, crop diversification is a
resilient approach and a sustainable way to reduce
uncertainties in agriculture. Crop diversification also
has the potential to improve farming households’
livelihoods and contribute to key npillars of food
security: food availability, food accessibility, food
utilization, and stability. However, smallholder
farmers need technical support to prepare for and
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adapt to unexpected events such as pest and disease
outbreaks, climatic hazards, and exogenous shocks.
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