Received: 12 November 2020

|

Revised: 24 April 2022

|

Accepted: 21 May 2022

DOI: 10.1111/aje.13043

RESEARCH ARTICLE

Wetlands in drylands: Use and conflict dynamics at the
human–wildlife interface in Mbire District, Zimbabwe
Steven Matema1,2,3,4

| Catharina H. A. M. Eilers5 | Akke J. van der Zijpp1 | Ken E. Giller2

1
Animal Production Systems, Wageningen
University, Wageningen, The Netherlands
2

Plant Production Systems, Wageningen
University, Wageningen, The Netherlands
3

Applied Ecology Unit, African
Conservation Trust, South Africa

4

Human Environment Applied Research
Trust, Chipinge, Zimbabwe
5

Natuur & Milieu, Wageningen, The
Netherlands
Correspondence
Steven Matema, Applied Ecology Unit,
African Conservation Trust, KwaZulu-
Natal, South Africa.
Email: smatemah@gmail.com
Funding information
Interdisciplinary Research and Education
Fund (INREF) through the research
programme ‘Competing Claims on Natural
Resources’, Wageningen University,
the Netherlands, and the International
Foundation for Science.

Abstract
Wetlands in drylands are important resources for agriculture and wildlife, but competition may result in human–wildlife conflict. We sought to understand conditions
under which people and wildlife sharing wetlands in drylands may coexist. We applied
track counts in riverine wetlands in the dry and wet season (n = 36 days) using belt
transects, focus group discussions (n = 3), key informant interviews (n = 26), a household socio-economic survey (n = 180) and secondary data analysis to study human–
wildlife interactions in a community-based wildlife management area in Zimbabwe.
Twenty-six wildlife species that used riverine wetlands were identified. High population density and riverine agriculture — with access to cattle and ploughs enabling
cultivation of larger fields —limited wildlife access to wetlands. Seasonality, drought,
water availability and soil fertility, aggravated by limited alternative livelihood opportunities and lack of political will to control cropping and settlement in wetlands, were
drivers of conflict. Hence, models based on population pressure and resource availability are insufficient to inform human–wildlife conflict mitigation. Strategies that
undercut rent-seeking behaviour are needed to enable human–wildlife coexistence.
Concerted action among stakeholders including linking wildlife conservation benefits
to compliance with wetland-use regulations, water-user committees, water provisioning and labour-saving technologies in uplands, livelihood diversification and incentivised production of drought-tolerant crops are recommended.
KEYWORDS

common property, land use, livestock, seasonality, riverbank cultivation, track counts

Résumé
Les zones humides situées dans les zones arides représentent des ressources
importantes pour l'agriculture et la faune, mais la concurrence peut entraîner des
conflits entre l'homme et la faune. Nous avons cherché à comprendre les conditions
dans lesquelles les personnes et la faune partageant les zones humides situées dans
les zones arides peuvent coexister. Nous avons appliqué la méthode de comptage des
traces dans les zones humides riveraines pendant la saison sèche et humide (n = 36
jours) en nous appuyant sur des relevés réalisés sur des transects en bande, des
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discussions de groupe (n = 3), des entretiens avec des informateurs clés (n = 26), une
enquête socio-économique auprès des ménages (n = 180) et des analyse de données
secondaires afin d’étudier les interactions entre les hommes et la faune au sein d’une
zone de gestion communautaire de la faune au Zimbabwe. Vingt-six espèces fauniques
qui fréquentaient les milieux humides riverains ont été identifiées. La forte densité de
population et l'agriculture fluviale - avec accès au bétail et aux charrues permettant
de cultiver de plus grands champs -ont limité l'accès de la faune aux zones humides.
La saisonnalité, la sécheresse, la disponibilité de l'eau et la fertilité des sols, aggravées
par la nombre limité de nouveaux moyens de subsistance et le manque de volonté
politique à contrôler les cultures et l'installation dans les zones humides, ont été les
moteurs du conflit. Par conséquent, les modèles basés sur la pression démographique
et la disponibilité des ressources sont insuffisants pour éclairer l'atténuation des
conflits homme-faune. Des stratégies d’atténuation des comportements de recherche
de rente sont nécessaires pour permettre la coexistence entre l'homme et la faune.
Une action concertée entre les parties prenantes, notamment l’établissement de liens
entre les avantages de la conservation de la faune, le respect des réglementations sur
l'utilisation des zones humides, les comités d'usagers de l'eau, l'approvisionnement en
eau et les technologies permettant de limiter le recours à la main-d'œuvre dans les
hautes terres, la diversification des moyens de subsistance et la production incitative
de cultures résistantes à la sécheresse est recommandé.
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Dunham et al., 2010; Kpéra et al., 2012; Pooley et al., 2020; Weise
et al., 2019). Consequently, agropastoralists may kill wildlife in re-

Most community-based wildlife management (CBWM) areas in

taliation (Farrington & Tsering, 2019; Kissui, 2008; Moreto, 2019;

southern Africa — where local people benefit from safari hunting

Okech, 2010). Understanding the context in which use of wetlands

and tourism on their land — are located in drylands (Andersson &

takes place in dryland CBWM areas is thus critical to inform sustain-

Cumming, 2013). Here, agropastoralists depend on rain-fed agri-

able strategies for mitigating conflict between people and wildlife.

culture and exploitation of natural resources. However, agriculture-

Demographics alone are imperfect predictors of conflict

based livelihoods are limited by low and erratic rainfall and poor

(Cardillo et al., 2004; Cincotta et al., 2000), as other social, economic

soil fertility, causing frequent food shortages between harvests

and environmental variables are also important (Morales-Gonzalez

(Cumming, 2005; Sietz et al., 2017; Wei et al., 2019). Water and

et al., 2020; Stăncioiu et al., 2019). The availability of cattle draught

forage scarcity often lead to high mortality of livestock and wild-

power, for example, enables cultivation of large fields, thus acceler-

life, exacerbating the vulnerability of households and threatening

ating the decline of wildlife habitat (Baudron et al., 2011) or increased

wildlife conservation (Blache et al., 2017; Dunham, 1994; Gandiwa

human–wildlife contact (Chartier et al., 2011). At the same time,

et al., 2013). In this context, wetlands —natural and artificial areas of

cattle compete with agriculture and wildlife for, respectively, land

permanent or temporary static or flowing water (cf., Ramsar, 2013)

and forage (Prins, 2000; Valls-Fox et al., 2018; Young et al., 2005).

— in drylands are critically important resources for agriculture and

Furthermore, institutions may both promote unsustainable use

wildlife because they provide a perennial water source, better

of wetlands and conflict due to rent-seeking behaviour by those

quality grazing and more fertile soils for cropping compared with

in authority, or sustainable use if institutions are strong (Benson

adjacent lands (Kangalawe & Liwenga, 2005; Marambanyika &

et al., 2017; Gosling et al., 2017; Marambanyika & Beckedahl, 2016;

Beckedahl, 2016).

Poulin et al., 2016). With climate change projections for Southern

When certain population densities and agricultural field sizes

Africa pointing to drier conditions (Feng & Fu, 2013; Ragab &

are exceeded, access to wetlands by wildlife is curtailed (Boggie

Prudhomme, 2002), the intensity of human–wildlife conflict over use

et al., 2018; Brouwer et al., 2014; Fritz et al., 2003; Gibbs, 2000).

of wetlands is likely to increase. Hence, conflict mitigation strategies

Equally, wild herbivores may force cultivators to abandon their wet-

require a holistic analysis of all these factors.

land fields due to severe crop depredation (Dunham et al., 2010;

The Government of Zimbabwe’s conservation philosophy is un-

Kendall, 2011). Predators such as crocodiles and lions (Panthera

derpinned by a holistic human–wildlife conflict mitigation approach,

leo) kill livestock and people around wetlands (Aust et al., 2009;

exemplified by the Communal Areas Management Programme for

|
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Indigenous Resources (CAMPFIRE), implemented since the late

if angered by inhabitants (Mbereko et al., 2007; Mukamuri, 1995).

1980s. Under CAMPFIRE, agropastoralists, Rural District Councils

RDCs make land use plans and enforce environmental regulations

(RDCs, the authority of rural land) and safari operators co-manage

as provided for in the Rural District Councils Act (GoZ, 1988). For

wildlife on communal land and share revenue from state-regulated

instance, the Mbire RDC has the responsibility to enforce the Mid-

safari hunting and tourism (Frost & Bond, 2008). Households receive

Zambezi Resettlement Programme land use plan —drawn and imple-

meat from trophy animals while the community dividend is used

mented in the mid-1980s — under which the government resettled

for local infrastructural development, cash payouts and purchase

people in the uplands and sunk boreholes in upland areas to provide

of drought relief in return for sparing land for wildlife conservation

water for people and livestock as a strategy to keep people out of

and to stop illegal hunting (Frost & Bond, 2008; Murombedzi, 1997).

the riverine wetlands and thus protect the wetlands (Derman, 1996).

CAMPFIRE thus adds to the portfolio of activities that reduce the vul-

In this paper, we investigate the conditions under which people

nerability of agropastoralists to rainfall variability (Cumming, 2005;

and wildlife sharing riverine wetlands in drylands may coexist. We

Poshiwa et al., 2013) while part of the revenue is invested in conser-

do so by exploring the dynamics of the wildlife-people-wetland agri-

vation, for instance, through anti-poaching activities (Taylor, 2009).

culture interface in Mbire district, a dryland rural area located in the

Since the inception of CAMPFIRE in Mbire District in 1988, the

mid-Zambezi valley of Zimbabwe. Specifically, we analysed the roles

area has developed into a mosaic of expanding agricultural land,

of the following variables: economic (access to assets), social, in-

human settlements and state-designated wildlife conservation

cluding institutions (population density and growth, household size,

and hunting areas on the edge of state-protected areas (Baudron

location of human settlements, rules and regulations) and environ-

et al., 2011; Project Biodiversity, 2002). In this mosaic, seasonally

mental (water availability, proximity to protected area, seasonality,

inundated riverine wetlands of the major rivers in Mbire district

natural abundance and quality of fodder and soil fertility) variables

support an important agriculture and food security system that

and their inter-linkages in conflict over use of, and access to, riverine

dates back to the fifth century (Pwiti, 1996). The wetlands, resulting

wetlands shared between people, livestock and wildlife in the con-

from overbank flow from the channel and a floodplain (cf., Brinson

text of CAMPFIRE (see also Table 1).

et al., 1995), allow the production of maize — the local staple cereal — in the wet and dry season, causing agriculture and settlements to be concentrated along major rivers (Hasler, 1996; Project
Biodiversity, 2002). Fauna of global conservation significance, such
as the endangered African savannah elephant (Loxodonta africana),

2
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2.1 | Study area

near threatened African buffalo (Syncerus caffer), vulnerable common hippopotamus (Hippopotamus amphibius) and Nile crocodile

Mbire district has a population of 81 908 people across seven-

(Crocodylus niloticus) (IUCN, 2021), that are among the key species

teen wards which are sub-district administrative units headed by

hunted under CAMPFIRE, depend on the riverine wetlands for habi-

elected political party-affiliated councillors. We focussed on three

tat, forage or water (Fritz et al., 2003). The Nile crocodile is listed as

wards: Ward 10 (6917 people), Ward 11 (1638 people) and Ward 16

of Least Concern (IUCN, 2021) but is considered Near Threatened or

(2996) whose inhabitants use the Angwa River and Manyame River

Vulnerable in Zimbabwe due to anthropogenic activities especially in

(Figure 1). Manyame River forms the boundary between Ward 10

riverine areas in part of its range (Utete, 2021).

and Ward 16 and a stretch of the Angwa River forms part of the

Zimbabwe has legal and institutional provisions that regulate use

boundary between Ward 11 and Chewore Safari Area. Hereafter, we

of wetlands, such as the Environmental Management Act (2002), the

refer to Ward 11 as Angwa 11, Ward 10 as Manyame 10 and Ward

Water Act (2002), the Communal Forest Produce Act (1988), the

16 as Manyame 16, consistent with the rivers and riverine wetlands

Rural District Councils Act (1988) and the Traditional Leaders Act

of interest. All sites are CAMPFIRE areas. Cattle-keeping is not al-

(2000). Restrictions include prohibition of cultivation within 30 m of

lowed in Angwa 11 because it is contiguous with a state-protected

the riverbank, cutting down of trees, human settlement, gardening

area and thus considered as a buffer zone for preventing transmis-

and grazing by livestock. Beyond the 30 m zone, agriculture is permit-

sion of disease between wildlife and livestock. Nevertheless, some

ted in riverine areas on condition that farmers carry out soil conser-

households in Angwa 11 keep cattle without government approval.

vation measures to prevent siltation and pollution of the rivers, with

Crops grown in all sites include maize (Zea mays), cotton (Gossypium

training and monitoring provided by the department of Agriculture

hirsutum), sorghum (Sorghum bicolor), groundnuts (Arachis hypogaea),

and Technical Extension Services (AGRITEX). Regulators include tra-

and vegetables such as African kale (Brassica oleraceae var. acephala),

ditional leaders such as chiefs, headmen, village heads or sabhuku,

rape (Brassica carinata) and tomatoes (Solanum lycopersicum).

statutory bodies such as the Environmental Management Agency,
the Forestry Commission and those under the Ministry responsible for water and, ancestral spirit guardians or mhondoro through

2.2 | Survey methods

their mediums (GoZ, 2000; Mbereko et al., 2007; Mukamuri, 1995).
Mhondoro are considered owners of natural resources in their spir-

A combination of quantitative ecological and socio-economic sur-

itual provinces and are believed to have powers to control environ-

veys, focus group discussions, key informant interviews and records

mental phenomena such as rainfall and may cause wetlands to dry

on human–wildlife conflict obtained from the Parks and Wildlife

4
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Predictor variable
and classification

Hypothetical role

Economic
Livestock
ownership

Competition for grazing and water; Wildlife kill livestock causing
human-wildlife conflict

Cattle ownership

Fuels agricultural expansion and reduces wildlife habitat or expands
human-wildlife interface through encroachment into widlife areas

Own ox-drawn
plough

Allows cultivation of large fields and supports agricultural expansion

Riverine field

Blocks access to rivers or displaces wildlife from riverine zone. Or
increases human-crocodile and human-hippo conflict

TA B L E 1 Conceptual model of
economic, social and environmental
variables and their hypothetical roles in
influencing access to, and use of, wetlands
by people, livestock and wildlife and
concomitant human-wildlife conflict

Social
Population density
and growth

Wildlife disappears from areas of high population density

Human
settlements

The density and spatial arrangement of settlements relative to rivers
block access to riverine wetlands or rivers for water

Household size

Availability of labour, and food requirements fuels expansion or size of
field

Rules and
regulations

Strong institutions and compliance with rules and regulations
governing wetland use mitigates conflict while weak institutions
and non-compliance leads to conflict and conflict escalation

Environmental
Alternative sources
of water

Less use of rivers by people and livestock, reducing conflict

Proximity to
protected areas

Human–wildlife conflict due to crop and livestock depredation and,
human injury and death.

Season

More use in the dry season than wet season causing conflict due to
more competition

Natural abundance
of fodder

Preference for riverine zone increasing livestock-wildlife contact

Quality of fodder

Preference for riverine zone increasing livestock-wildlife conflict

Soil fertility

Preference for riverine fields compared with uplands for production of
maize

Management Authority (ZimParks) Mbire District office were the

(cf., Baudron et al., 2011). Then, in each village, 20 households rep-

sources of data. To understand use of the riverine wetlands by peo-

resenting at least 50% of the total households were selected sys-

ple, and human–wildlife interactions, we interviewed 180 household

tematically from village secretaries' registers of households in the

heads or an adult member of the household using a structured ques-

village. The sampling interval (n) was determined based on the total

tionnaire comprising closed and open-ended questions. The survey

number of households in each village and the first household was

was conducted between January and April in 2012. We took a multi-

selected randomly, and then every nth household was selected until

stage sampling approach. First, the three wards were purposively

the sample size of 20 households per village was reached. A total

selected to be representative of population pressure (Angwa 11–5.2

of 60 households were thus interviewed across the three villages

2

2

people/km ; Manyame 16–35.6 people/km ; Manyame 10–77.3

chosen in each ward. To ensure confidentiality, the location of the

people/km2) and tsetse fly infestation gradients, nearness to a pro-

homestead of each household interviewed was recorded based on

tected area, and water infrastructure as well as veterinary designa-

location within and outside the wetlands as either riverine (located

tions (see also Table 2). Tsetse fly infestation is a determinant of the

in the river’s floodplain) or non-riverine (outside river’s floodplain),

possibility to keep cattle due to its role in the transmission of trypa-

rather than as geo-referenced coordinates.

nosomiasis, a disease that causes mortality in cattle. Per ward, three

The questionnaire was divided into five sections. Questions in

villages were selected considering proximity to the rivers on the as-

the first section focussed on household characteristics: demograph-

sumption that the intensity of use of the riverine wetlands is likely to

ics, livelihoods, assets and mobility. We asked about household size,

be higher for households in villages located close to the rivers —com-

whether the household had changed location in the past five years

pared with those further away —as they have easy access. We also

and determined whether relocation was within, into or out of the

purposively selected villages based on the proportion of immigrants

riverine wetlands. If the household moved into or out of the riverine

as these are more likely to own cattle compared with autochthons

wetlands, the respondent was asked the reason for doing so. The

MATEMA et al.

F I G U R E 1 Map showing the location of Mbire District and the protected area complex in the Mid-Zambezi Valley highlighting the
locations of the specific wards where the study was conducted (Map credit: George Mapuvire)
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Angwa 11

Manyame 16

Manyame
10

Household density (# hh/km )

0.9

5.7

15.2

Population density (# people/km2)a

5.2

35.6

77.3

3

11

44

782

477.5

228.5

High

Low

Free

0

±48

±60

Non-c attle area

Cattle area

Cattle area

Variable
2 a

Number of boreholes

a

Number of persons/boreholeb
Tsetse fly status

c

Distance to National Parks (km)d
Veterinary designation

c

a

TA B L E 2 Factors used to select
study sites (wards) representative of
human population, tsetse fly infestation
(determinant to keep cattle as vectors of
trypanosomiasis which causes mortality in
cattle), distance to a protected area, water
infrastructure and veterinary designations
(cattle legally allowed or not)

b

Note: Sources of data: LGDA 2009 Baseline survey report; CSO 2002; Based on the population of
the ward; cQualitative description, Department of Veterinary Services; dEstimated from boundary
line nearest to National Park.

second section focussed on agriculture. Here, we asked questions

RDC. Each transect encompassed human settlements, forest area

about the type or quantity of crops and where they were grown

and riverine agricultural fields, to allow the determination of the

(riverine wetlands or uplands), livestock owned and, specifically,

use of specific habitats by livestock and wildlife. Tracks were

number of cattle designated for draught power (which was then

taken as indirect indices of species presence (Funston et al., 2010;

computed to number of spans), and agricultural land (riverine or non-

Stander, 1998).

riverine). Data from this section were used as direct or indirect mea-

Because the Manyame River is the boundary between Ward 10

sures of agricultural pressure on riverine wetlands and the likelihood

and Ward 16, the Manyame 10 and Manyame 16 riverbanks — the

of human–wildlife conflict (HWC).

terrain alongside the riverbed within the wetlands — were included

The third section focussed on use of the riverine zone by peo-

separately for the Manyame River to allow comparison of the track

ple, wildlife and livestock. Specific questions were on seasonality of

count data on the presence of wildlife species with the household sur-

wetland use in relation to livestock grazing, watering, people’s en-

vey data from each of the two wards. One bank of the Angwa River in

counters with wildlife, and the wildlife species encountered. These

Ward 11 was excluded as it is in a protected area. The belt transects

questions sought to determine the influence of environmental fac-

were uniformly searched along their whole length to give unbiased

tors on conflict and intensity of wetland use. The fourth section

results. Each riverbank was assessed once a week by walking along

focussed on HWC, specifically, livestock and crop depredation and

the entire transect and scanning riverbeds and banks for tracks as well

perceptions on the frequency of wildlife presence in the study sites.

as sighting of animals, giving a total of 20 track counting days (4 days

The fifth section focussed on institutions that govern use of the riv-

per month for 5 months) in the dry season and 16 track counting days

erine wetlands. Here, we asked questions on who allocated riverine

(4 days per month for 4 months) in the wet season, per riverbank. For

wetland fields to the household, awareness of rules on use of wet-

each set of tracks encountered, the species and the type of land use

lands and compliance with these rules, and who was responsible for

were recorded. Only tracks considered not older than four days were

enforcing rules and regulations. For respondents to have informed

recorded to minimise double counting of previously recorded tracks.

consent interviews were preceded by explaining the objective of

As the tracks of some species are very similar (e.g. buffalo and cattle),

the study — to find ways of promoting coexistence between peo-

the accuracy of identification was verified by using two experienced

ple and wildlife. Respondents were informed that their households

trackers working together, and a field guide to footprints of mammals

were chosen randomly; their identity would be kept confidential as

that Mbire RDC game scouts use in their wildlife monitoring activities.

reports would contain only aggregate level data and, there would be
no direct material benefit for participating in the study.

2.3 | Track counts

2.4 | Qualitative data
Key informant interviews and dual moderator focus group discussions
using a semi-structured guide were conducted to understand the

Mbire district experiences a wet season from December to March

socio-political dynamics of riverine wetland use in the Mbire district

and a long dry season from April to November with annual rain-

and to validate as well as interpret results from the analysis of track

fall ranging from 450 to 650 mm. To understand actual use of the

counts and household surveys. Participants in focus group discussions

riverine wetlands by livestock and wildlife, track counts were con-

were selected based on gender, age, social position (e.g. sabhuku and

ducted in two 15 km belt transects along the Angwa and Manyame

ward councillor) and livestock ownership (owners/non-owners). One

Rivers, in consecutive months in the dry season (July to November

focus group discussion was held per ward with 20 participants, com-

2011) and the wet season (December 2011 to March 2012), with

prising men and women and took between 1.5 and 2 hours. The first

the assistance of four trained local trackers employed by the Mbire

author asked questions and probed while a research assistant acted

|
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as note taker and made sure all questions were asked and answered.

for pastures. The number of draught cattle was converted to number

Each discussion started with an outline of the purpose of the study,

of spans to be able to determine whether number of spans influ-

followed by in-depth exploration of sub-topics (human–wildlife con-

enced size of field cultivated. We compared land holdings between

flict, institutions and riverine wetland use, livelihoods and drivers of

cattle keepers and non-cattle keepers, and the use of wetlands and

riverine wetland use). Key informants were selected based on their

other sources of water in the dry and wet season.

social and professional positions and their knowledge in relation to the

Local accounts and official records of livestock and crop depre-

research topic. Key informants interviewed included sabhuku (n = 9),

dation, and mere presence of wildlife and livestock in the riverine

chiefs (n = 2), headmen (n = 2), Mbire RDC officials (n = 2), ward coun-

zone where there was human activity (e.g. agricultural fields in the

cillors (n = 3), and officials from the ZimParks (n = 3), Department of

dry season and settlements) were taken as indicators of actual or

Veterinary Services (n = 3) and the AGRITEX (n = 2), to give the official

potential HWC, as appropriate. Because the dry season is longer

version of use of riverine wetlands and HWC.

than the wet season, we did a different number of track count days
in the wet and dry season. To allow comparison, we standardised
the counts to density, calculated as number of tracks per 100 km

2.5 | Data analysis

(Stander, 1998) and to frequency, that is, number of kilometres per
track (Groom & Brand, 2011). Survey and track count data, and offi-

The Statistical Package for Social Sciences (SPSS Version 19) soft-

cial records of HWC, were compared.

ware was used for analysis of track counts and the household survey
data. Quantitative data were tested for normal distribution using the
Shapiro–Wilk test and were found not to follow a normal distribution
even after log transformation of variables. We therefore used non-
parametric tests: Chi-Square test for independence, and the independent samples Mann–Whitney U and Kruskal–Wallis H tests (p < 0.05) as

3
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3.1 | Population pressure and socio-economic
factors

applicable to compare variables across or within wards, and between
livestock and non-livestock keepers, while other data are reported as

In the selected villages, the proportion of households settled in the

frequencies. Data from the ZimParks records were entered into an

riverine wetlands was high in Manyame 10 (82%) and Angwa 11 (82%)

Excel spreadsheet and converted to an SPSS file. We then quantified

and low in Manyame 16 (13%). Of these, 57% in Manyame 10, all in

HWC as frequencies, disaggregated by type of HWC (livestock dep-

Manyame 16 (100%) and 63% in Angwa 11 reported that they had

redation, crop raiding, human death and injury) and species involved.

observed an increase in the number of households that settled in

Together with agropastoralists in three community workshops (one

the wetlands after them in the past five years. Among households

workshop per ward, 20 participants) and key informants, results were

surveyed, 47.2% had changed location from 2007 to 2012, with no

discussed to have a deeper interpretation and validation. The partici-

significant difference across all wards (p = 0.314). In Manyame 16,

pants were the same as in focus groups together with others who had

90.9% of those who moved settled in the uplands as one of two

not participated in focus groups during data collection.

neighbouring chiefs settled people away from the Manyame River to

We quantified the following: size of fields, settlement, trends

secure a piece of disputed land. In contrast, settlement was primar-

in settlement and the presence of wildlife and cattle in the riverine

ily within and into the riverine zone in Manyame 10 and Angwa 11

wetlands. Cattle ownership and herd size were quantified as indirect

(Table 3). Reasons for settling in the riverine wetlands included prox-

indicators of pressure on wetlands because of their hypothetical role

imity to water source (47.8%), convenient for guarding crops (33.3%),

in a household’s capacity to cultivate large fields, and competition

traditional location of settlement (12.8%) and shortage of land (1.1%).

TA B L E 3 Proportion of households
indicating changed location of homestead
and the reason for doing so in the last
five years (2007–2012) and their current
location (in riverine zone or in the uplands)

Angwa 11
Variable

n

%

Manyame 16
n

%

33

Manyame 10
n

%

27

Total
n

Household changed location

25

Settled in the riverine zone

21

84

3

9.1

21

77.8

85
45

Settled in uplands

4

16

30

90.9

6

22.2

40

Fertile soils

3

12

26

78.8

7

25.9

36

Land for agriculture

5

20

5

15.2

12

44.4

22

Following relatives

1

4

2

6.1

5

18.5

3

Proximity to water source

13

52

0

0

3

11.1

3

Less threat from wildlife

3

12

0

0

0

0

3

Reason for changing location

8
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F I G U R E 2 Dependence on rivers and other water sources (ephemeral pools and boreholes) used by livestock (cattle and goats) across the
dry and wet seasons in the three study wards. HH, households
TA B L E 4 Proportion of households indicating the intensity of use of seasonal use of the riverine wetlands by livestock (cattle and goats)
Proportion (%) of households answering Yes
Intensity of use of the riverine
wetlands

Cattle

Goats

Manyame 10

Manyame 16

Angwa 11

Manyame 10

Manyame 16

Angwa 11

92

24

0

79

47

14

Dry season
All day everydaya
Part of the day everyday

8

52

0

3

45

50

Sometimes

0

24

0

19

8

38

8

4

0

3

3

21

2

16

0

3

61

38

90

80

0

94

36

41

Wet season
All day everyday
Part of the day everyday

b

Sometimesc
a

Significant at p < 0.05 for cattle.

b
c

Significant at p < 0.05 for both cattle and goats.

Significant at p < 0.05 for goats.
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According to survey results (data not presented), crop production

rank for cattle owners was 86.9 and 62.6 for non-cattle owners

was the main source of livelihood for all households followed by, re-

suggesting that cattle owners cultivated larger upland fields as

spectively, casual labour and livestock keeping. Very few households

well. We also found significant association between the number

engaged in petty trading, seasonal and formal permanent employ-

of spans of draught cattle and the size of cultivated area in the up-

ment, or received remittances. For example, only nine households

lands (H(3) = 10.5, p = 0.015): households with two or three spans

had a member in permanent employment, 20.6% of the respondents

of draught cattle cultivated on average, larger areas compared to

had completed secondary education and only two households had a

those with one span. In contrast, there was no significant associa-

member with professional training. Angwa 11 had the highest pro-

tion (H(3) = 0.633, p = 0.889) in the distribution of the size of riv-

portion of households (90%) who cultivated in wetlands followed by

erine wetland fields and the number of spans probably because of

Manyame 10 (77%) and lastly Manyame 16 (55%).

limited availability of arable riverine wetlands. Among cattle owners,

Ownership of cattle (Bos taurus) was associated with the culti-

however, there was a statistically significant association between

vation of larger riverine wetland fields (U = 2250, p = 0.014) with a

ownership of an ox-drawn plough and the size of land area culti-

mean rank of 79.8 for cattle owners and 62.1 for non-cattle owners.

vated (U = 230, p = 0.026) with a mean rank of 22 for plough owners

Cattle owners had on average 1.4 ha of wetland fields compared

and 14.1 for non-owners. Plough owners cultivated on average; 1.9

to 0.8 ha for non-cattle owners. Similarly, there was a significant

ha compared with 0.8 ha for non-owners. Although the size of the

difference (U = 2610, p = 0.001) in the distribution of the size of

household can explain the size of land cultivated, we found no asso-

uplands between cattle owners and non-cattle owners. The mean

ciation between household size and field size for riverine wetland

TA B L E 5 Presence of wildlife and livestock in the riverine wetlands in the three study sites across the dry and wet seasons measured by
tracks as indirect indices of species presence (track densities, tracks/100 km)
Manyame 10

Angwa 11

Species

Scientific name

Wet

Dry

Wet

Dry

Wet

Dry

African savannah elephant

Loxodonta africana

0

7

13

0

527

320

African buffalo

Syncerus caffer

0

7

7

0

160

120

Common hippopotamus

Hippopotamus amphibius

93

560

47

140

0

0

Nile crocodile

Crocodylus niloticus

27

247

27

27

0

0

Lion

Panthera leo

0

7

0

0

20

40

Chacma baboon

Papio ursinus

13

107

0

60

240

120

Vervet monkey

Chlorocebus pygerythrus

27

133

33

53

127

47

Spotted hyaena

Crocuta crocuta

0

0

0

0

53

20

Plains zebra

Equus quagga burchellii

0

0

7

0

0

0

Common duiker

Silvicapra grimmia

173

47

47

47

260

153

Common impala

Aepyceros melampus ssp.
melampus

20

0

0

7

13

73

Greater kudu

Tragelaphus strepsiceros

27

7

7

0

27

33

Sharpe’s grysbok

Raphicerus sharpei

60

33

7

27

73

67

Leopard

Panthera pardus

7

7

0

7

7

7

Side-striped jackal

Canis adustus

Small carnivorea

a

Manyame 16

20

0

0

7

0

0

0

0

7

13

7

7

Bushbuck

Tragelaphus scriptus

0

13

0

40

113

93

Waterbuck

Kobus ellipsiprymnus

0

0

0

0

27

20

Bushpig

Potamochoerus larvatus

80

7

7

0

20

20

Warthog

Phacochoerus africanus

0

0

0

0

0

20

African crested porcupine

Hystrix cristata

13

0

0

13

0

0

African civet

Civettictis civetta

0

13

0

0

0

0

Aardvark

Orycteropus afer

7

0

0

7

0

0

Cattle

Bos taurus

427

107

7

133

0

0

Goats

Capra hircus

147

60

27

387

0

0

e.g. Common slender mongoose (Galerella sanguinea).
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fields (H(11) = 19.1, p = 0.059) but household size was strongly asso-

antelopes were infrequent on all riverbanks, bushbuck (Tragelaphus

ciated with size of upland fields (H(11) = 35.4, p = 0.00).

scriptus) and common impala (Aepyceros melampus ssp. melampus)
were comparatively more common in Angwa Ward 11, whereas

3.2 | Environmental factors

common duiker (Cephalophus grimmia) and greater kudu (Tragelaphus
strepsiceros) were in similar proportions along all rivers. Common
hippopotamus and Nile crocodiles were present in Manyame River

Although uplands and wetlands were cultivated, cultivators (75.1%)

Ward 10 and Ward 16 but were absent in Angwa River Ward 11.

especially valued wetland fields for their higher productivity for crop
production because of fertile soils and enhanced food security due
to residual moisture that allowed continued cropping for up to four

3.3 | Human–wildlife conflict

months after the end of the rainy season. Other reasons given were
as follows: traditional practice (12.2%), lack of money to buy ferti-

Wetland field cultivators reported crop depredation by wildlife as a

liser if maize is grown in infertile uplands (6.7%), soils easily worked

major problem (Manyame 10: 69.6%, Manyame 16: 54.5%, Angwa

with hoes (3.3%) and shortage of land (1.7%).

11: 51.9%). As a result, some households (3%) had abandoned their

The majority of households (75.6%) grew maize in the wetlands

wetland fields. African savannah elephant, hippo, Chacma baboon

because they considered it to be susceptible to drought. In con-

(Papio ursinus), vervet monkey (Chlorocebus pygerythrus), African

trast, cotton and sorghum were considered to be drought-tolerant.

buffalo and warthog (Phacochoerus africanus) were identified as

Not surprising, 79% of households grew cotton in the drier uplands

the main problem animals. This was confirmed by the presence

compared with 17.7% in the riverine wetlands, and 15.3% of house-

of tracks of these species in wetland agricultural fields, except

holds grew sorghum in the uplands compared with 5.5% in wetlands.

for warthog (Table 6). From official records, crocodile accounted

Other crops that were grown included vegetables (1.2%) in the wet-

for 53.3%, and hippopotamus for 13.3%, of human death and, re-

lands and in the uplands, cowpea (1.9%).

spectively, 23.1% and 46.2% of human injury. Elephant and buffalo

Rivers, communal hand-operated boreholes and wet season

tracks were most concentrated in the forest (70%) compared with

ephemeral pools occurring in the uplands were the sources of water

wetland agricultural fields (29%) and human settlements (28%) in

for livestock (Figure 2). Use of rivers as a source of water for cattle was

Angwa 11 (see also Table 6). This is because elephant and buf-

more intense in the dry than the wet season (Chi-Square, p = 0.001)

falo used specific crossing points from Chewore Safari Area into

with ephemeral pools apparently contributing to reduced use of riv-

the forest from where they opportunistically entered crop fields.

ers in the wet season. There was no seasonal difference in the use of

Although monkeys and baboons raided crops, farmers were less

rivers by goats (Capra hircus) across all wards (p > 0.05). According to

worried about them because they were daytime raiders, and they

informants, livestock owners preferred rivers to boreholes to water

could be driven away without turning aggressive compared with

livestock because of competition between people and domestic an-

the mega herbivores.

imals which strained the boreholes leading to frequent breakdowns
and, to save labour and time for other livelihood activities.

Among livestock keepers, 52% had lost livestock from 2007 to
2012. Wildlife depredation contributed to 70% of cases of livestock

Cattle spent more time grazing in the riverine zone in the dry

loss while disease, straying and theft contributed 30%. According

season than in the wet season (Table 4). The reasons for livestock

to the household survey, crocodiles were responsible for 29.8%

to be concentrated in wetlands, as reported by household survey

of cases of depredation predominantly in the dry season. Official

respondents (% of responses, multiple responses allowed) were as

records showed that hippo also killed livestock, being responsible

follows: availability of water (75%), good-quality fodder in the dry

for 4% of cases. Conflict with hippo and crocodile was attributed

season (56.2%) and all year round (21.9%), livestock feeding on crop

to inadequate boreholes which forced livestock keepers to use

residues (34.4%), waning grazing land due to encroachment of crop

rivers. ZimParks records show that retaliatory killing constituted

fields (6.6%) and human settlements (6.6%) and veld fires that de-

0.7% of recorded HWC cases. In addition, many of the sport hunt-

stroyed vegetation in grazing areas (6.6%).

ers reported encounters with illegal hunters or their tracks on the

Different wildlife species (n = 26) used the wetlands together

CAMPFIRE hunt return forms.

with cattle and goats (Table 5). Use of wetlands was more intense in

Local people used tracks (49.7%), sounds (55.4%), sightings

the dry, than the wet, season in Manyame 10 and Manyame 16 but in

(65.1%) and excreta (10.3%) as indicators of wildlife presence. A com-

contrast, more in the wet, compared with the dry season for Angwa

parison of survey results and actual track count data (Table 7) shows

11. Elephant, buffalo and other species were largely absent from the

that agropastoralists in Manyame 10 and Manyame 16 tended to

wetlands in Manyame 10 and 16, which were comparatively densely

over-report the presence of elephants in the wet season. Residents

populated, respectively, 77.3 people/km2 and 35.6 people/km2. By

of Manyame 16 also over-reported the presence of lion in both the

contrast, elephant and buffalo were observed in the less-densely

dry and the wet season. The data, however, suggest that the pres-

settled (5.2 people/km2) Angwa 11 in the wet and dry seasons. Lion,

ence of other species was accurately reported. In the Manyame

leopard (Panthera pardus) and spotted hyaena (Crocuta crocuta) tracks

Wards 10 and 16, the local communities disputed the tracking data

were encountered at low frequencies for all riverbanks. Although

on elephants when it was presented to them in feedback meetings.
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TA B L E 6 Seasonal presence of crop raiders in different land uses
of the riverine wetlands based on track counts (number of track
sets) in 36 track counting days
Number of track sets
Species and season
Elephant

Agricultural
field

Forest

43

ferent actors. First, most wetland field owners reported being allocated land by the sabhuku (63.6%) followed by relatives (29.2%),

18

sabhuku stated: ‘The riverine zone is the real Mbire. Moving us out is
taking away our identity and source of livelihood’. An AGRITEX officer

27

10

Wet

7

9

8

Dry

6

12

0

Wet

68

17

6

Dry

20

15

0

Wet

16

21

15

land field. When our local MP owns a riverine wetland field, then we

Wet and Dry

24

36

23

know we are safe cultivating in the wetlands’. Third, the Mbire RDC

a

Hippob

Baboona,b

corroborated the sabhuku’s assertion: ‘It is difficult to enforce legislation. Advice concerning the implications of riverbank cultivation is
ignored. The people tell us it is their tradition to cultivate in the riverine zone. On that basis village heads ignore spontaneous settlement
and even allocate land in the riverine wetlands to their subjects’.
Second, another sabhuku added a political dimension that shows
the value of wetlands at a higher level: ‘One cannot be voted an MP
[Member of Parliament] here if one does not own a riverine wet-

tacitly approved cultivation of the riverine wetlands. For instance,

Monkeya,b
Wet

15

20

9

ward councillors supported those who said the Ministry of Lands

Dry

10

6

3

had allocated land in the wetlands under the state-led Mid-Zambezi

Angwa 11.

b

the prohibited zone.

11

Buffalo

a

of those (73.9%) did not comply with the rules and cultivated within

self-allocation as a sabhuku (5.5%) and Ministry of Lands (1.8%). A
18

Dry

local people (76.7%) were aware of rules on use of wetlands, most

Non-compliance was due to rent-seeking behaviour by difHuman
settlement

a

Wet

11

Manyame 10 and Manyame 16.

Resettlement Programme, but a senior Mbire RDC administrator
said that this was not true. However, his argument quoted below
showed that he too supported riverine wetland cultivation even
within the prohibited 30 m zone:

They insisted that elephants were a problem in the area, and argued
that the study coincided with the period during which elephants

There is a [by]-law which stipulates that we till our

move back to protected areas. This was, however, disputed by the

land 30 metres from the rivers. Yes, we want people

Mbire RDC staff who attributed the absence of elephants to new

to be moved away from the rivers but are we creating

human settlements on the historical Zambezi Escarpment elephant

alternative means for survival and for people to cope

migration route connecting Chewore Safari Area and Mozambique.

with the distress that will be caused by moving people

People and ZimParks were in conflict due to the latter’s lack of

from the wetlands to the dry land? In the wetlands we

attention to reports of problem animals. For instance, cultivators al-

harvest maize twice in the dry and wet season. If we

leged that they were asked to identify hippos responsible for crop-

can harvest 30 to 40 tons of maize on the riverbanks,

raiding, an impossible task because in their own words, ‘The hippos

where else can we get 30 tons if people are stopped

ate at night, and looked the same in the pool’. ZimParks official records

from cultivating the riverbanks? We are just looking at

corroborated this local sentiment. Of the 145 cases of problem ani-

it from a practical point of view.

mals reported, no action was taken (71.5%), unspecified action was
taken (18.2%) and lethal control (10.3%).

Nevertheless, the administrator was aware of the consequences of
not enforcing regulations on wetland use, as he pointed out that local

3.4 | Institutions and compliance with rules and
regulations governing wetland use

soils were susceptible to soil erosion and that riverbank cultivation was
causing siltation of rivers. This, in turn, affected the rivers capability
to support people, livestock and wildlife because of reduced water
availability.

The household survey showed that traditional leaders and government agencies regulated the use of wetlands (Figure 3). Ancestral
spirit guardians were associated mainly with the prohibition of

4
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cutting down of specific types of trees believed to be sacred and
to sustain perennial river flow and moisture in the wetlands. The

Riverine wetlands in the dryland Mbire District are used by peo-

Environmental Management Agency was mentioned as regulating

ple, livestock and several wildlife species with varying intensity.

the cutting down of trees only in Angwa River Ward 11, which was

Low human density in Angwa 11 coincided with relatively high

linked to a project on reducing greenhouse gas emissions. Although

track counts of several wildlife species compared with relatively

12
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TA B L E 7 Track frequency (km/track) data (TC) compared with frequency of local people’s encounters with wildlife according to the
household survey (S), January –April 2012
Wet season encounter frequency
Angwa 11

Dry season encounter frequency

Manyame 16

Manyame 10

Angwa 11

Manyame 16

Manyame 10

Species

TC

S

TC

S

TC

S

TC

S

TC

S

TC

S

Elephant

0.2

5(5)

7.5

4(5)

0

5(5)

0.3

4(4)

0

0(4)

15

0(2)

Buffalo

0.6

5(4)

15

0(0)

0

0(1)

0.8

4(4)

0

0(0)

15

0(0)

Hippo

1.3

0(0)

2.1

0(4)

1.1

5(4)

0

0(0)

0.7

0(4)

0.2

5(4)

Lion

5

0(5)

0

4(4)

0

0(4)

2.5

0(4)

0

4(4)

15

0(4)

Crocodile

0

0(0)

3.8

0(0)

3.8

0(0)

0

0(0)

3.8

0(0)

0.4

0(0)

Vervet Monkey

0.8

0(5)

3

0(5)

3.8

0(4)

2.1

0(5)

1.9

0(5)

0.8

0(4)

Chacma baboon

0.4

0(4)

0

0(4)

7.5

0(4)

0.8

0(4)

1.7

0(4)

0.9

0(4)

Kudu

3.8

0(0)

15

0(1)

3.8

0(1)

3

0(0)

0

0(0)

15

0(0)

Leopard

15

0(0)

0

0(0)

15

0(1)

15

0(0)

15

0(0)

15

0(2)

Jackal

0

0(0)

0

0(0)

0

0(0)

0

0(0)

15

0(0)

5

0(0)

Impala

7.5

0(0)

0

0(0)

0

0(0)

1.4

0(0)

15

0(0)

5

0(0)

Grysbok

1.4

0(0)

15

0(0)

3

0(0)

1.5

0(0)

3.8

0(0)

1.7

0(0)

Duiker

0.4

0(0)

2.1

0(0)

2.1

0(0)

0.7

0(0)

2.1

0(0)

0.6

0(0)

Bushbuck

0.9

0(1)

0

0(0)

7.5

0(1)

1.1

0(0)

2.5

0(0)

0

0(4)

Bushpig

5

0(0)

15

0(0)

15

0(0)

5

0(0)

0

0(0)

1.3

0(0)

Waterbuck

3.8

0(0)

0

0(0)

0

0(0)

5

0(0)

0

0(0)

0

0(0)

Warthog

0

0(4)

0

0(5)

0

0(5)

5

0(4)

0

0(2)

0

0(4)

Hyaena

1.9

0(4)

0

0(4)

0

0(4)

5

0(0)

0

0(4)

0

0(4)

Porcupine

0

0(0)

0

0(0)

0

0(1)

0

0(0)

7.5

0(0)

7.5

0(1)

Small carnivore

0

0(0)

15

0(0)

0

0(0)

0

0(0)

7.5

0(0)

0

0(0)

Cheetah

0

0(1)

0

0(0)

0

0(0)

0

0(1)

0

0(0)

0

0(0)

Zebra

0

0(0)

15

0(0)

0

0(0)

0

0(0)

0

0(0)

0

0(0)

Values for household survey: mode, and range inside bracket, frequency of encounter: 0 = none; 1 = rarely encountered; 2 = once per month;
3 = once per fortnight; 4 = once per week; 5 = every day.

F I G U R E 3 Number of respondents
who indicated the responsibility of
different institutions regulating use of
riverine wetlands in Mbire. Mhondoro are
ancestral spiritual guardians considered
owners of natural resources and believed
to have powers to control environmental
phenomena. AGRITEX, Agricultural and
Technical Extension Services; EMA,
Environmental Management Agency;
RDC, Rural District Council

low counts in Manyame 10 and 16 with human densities above 15

Manyame 10 had more tracks than Manyame 16 because livestock

people per km2, similar to studies elsewhere in communal areas of

and wildlife had access to other rivers. Access to draught cattle

Zimbabwe (Hoare & duToit, 1999; Matawa et al., 2012). However,

and ox-drawn ploughs, and not household size drives agricultural
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expansion resulting in reduced wildlife habitat, as demonstrated by

11 wetlands during the wet season, compared to the dry season.

earlier studies in the area (Baudron et al., 2011). This shows the ad-

Additionally, unlike Manyame 10 and Manyame 16, Angwa 11 has

verse impact of spontaneous in-migration into wetlands by agropas-

a CAMPFIRE land use plan with land set aside for wildlife, human

toral households as in other parts of sub-Saharan Africa (Hamisi

settlement and agriculture, which local people are complying with.

et al., 2012; Masanja, 2013).

Because of the wildlife corridors, wildlife behaves during the dry

Greater kudu and small antelopes such as Sharpe’s grysbok

and wet season as if in a non-f ragmented habitat.

(Raphicerus sharpei) and common duiker persisted in all riverbanks.

Our track count data show low presence of terrestrial preda-

This can be attributed to their limited food and water requirements

tors. In contrast, official ZimParks records reveal that lion, leopard

and their nocturnal behaviour which minimise their contact with

and hyena account for relatively large off-t ake of livestock in Mbire.

people (Fritz et al., 2003). In an earlier study, Fritz et al. (2003) re-

As these predators have low water dependency, conducting track

ported relatively low presence of riverine species such as bushbuck

counts only in the wetlands could have underestimated their pres-

and species with high water requirements such as impala, explain-

ence. Poor reaction to problem animals by ZimParks and agropas-

ing that they move away when access to rivers is blocked by human

toralists’ dislike of habitual crop-raiding species is likely to be an

settlement and agriculture. In contrast, we observed the presence

incentive for cultivators to over-report their presence (Gandiwa

of impala in Manyame 10 (Wet season), Manyame 16 (Dry season)

et al., 2013). Local perceptions can also be influenced by past expe-

and in the wet and dry season in Angwa 11. A possible explanation

riences with wildlife (Conejero et al., 2019; Störmer et al., 2019). The

is that impala become habituated to human presence as observed in

seemingly over-reporting of lion by agropastoralists in Manyame 16,

Rwanda where impala reduced early daytime, and increased late af-

for instance, could have been influenced by an upsurge in lion at-

ternoon, activity to minimise contact with people and cattle (Wronski

tacks in the year preceding the study (Matema & Andersson, 2015).

et al., 2015). Similarly, in Kenya, the presence of people and livestock

Compensation schemes are thus likely to have limited success in

did not decrease wildlife’s daily use of water as the latter switched

promoting coexistence because of mistrust as well as subjective

to using water sources more at night (Connolly et al., 2021). This

criteria for eligibility and corruption in the approval of claims and

temporary spatial partitioning between wildlife, livestock and peo-

payment (Blackburn et al., 2016; Lopez-Bao et al., 2017; Khumalo &

ple suggests that extending controlled herding into the dry season

Yung, 2015;) while robust verification for damage may be costly in

may enhance human–wildlife coexistence in and around wetlands.

developing country contexts (cf. Lopez-Bao et al., 2017).

Because dry season herding is not a local practice, incentives are

Use of the riverine wetlands by livestock was less intense in the

needed. For instance, CAMPFIRE revenue, supplemented by gov-

wet season, compared with the dry season. Besides the use of bore-

ernment and conservation NGOs, can be used to pay herders as is

holes and ephemeral pools in the uplands, this is explained by ani-

the case with community conservancies in east and southern Africa

mal husbandry practices in the area. Herding during the wet season

which pay conservancy guards to protect crops at night (Blackburn

restricts livestock movement as herders guide cattle and goats to

et al., 2016; Khumalo & Yung, 2015). Given the failure of top-down

water points with free movement in the dry season. Government

institutions to regulate wetland use in Mbire, local informal institu-

expectation that boreholes would reduce pressure on rivers as a

tional arrangements and water-user committees are an option to

source of water was confirmed for goats, and not for cattle, which is

control human use as they have had modest success in other places

associated with the labour needed to draw water for cattle. Borehole

(Dixon & Wood, 2007; Gosling et al., 2017; Parr et al., 2011; Sokile

water is not paid for in the communal areas of Zimbabwe, but once

& van Koppne, 2004).

the state drills boreholes, users are responsible for their mainte-

The low presence of predators recorded during our study con-

nance. Hence, the time and labour needed to draw water for cattle

firms the findings of other studies carried out in the area (Fritz

and not household income limits use of boreholes. Agropastoralists

et al., 2003; Gaidet et al., 2003, 2005). These species normally

also give priority to domestic use (Katsi et al., 2007). Additionally,

keep to protected areas and have low water requirements, drink-

boreholes in Mbire are few, produce salty water or dysfunctional

ing only when it is available (Wallgren et al., 2009). For buffalo,

because of lack of maintenance due to a shortage of locally trained

human settlements are a deterrent while higher quality forage,

pump minders (LGDA, 2009). This lack of local capacity to maintain

rather than water availability, determines dispersal patterns (Dion

water infrastructure meant to relieve pressure on riverine wetlands

& Lambin, 2012; Ryan et al., 2006). Buffalo also avoids areas

is also reported in rural communities in South Africa (Dahlberg &

where cattle are present because of dietary overlap that leads

Burlando, 2009). Nevertheless, the fact that farmers have multiple

to competition for forage (Valls-Fox et al., 2018). In contrast,

reasons for moving into the wetlands shows that boreholes are a

water is a strong determinant of elephant home range compared

single solution that cannot solve complex problems.

with landscape heterogeneity (de Beer & van Aarde, 2007) and,

Our findings show that cross-scale influences, such as political in-

as mixed feeders, elephant can coexist with cattle by exploiting

terference and macroeconomic pressure render ineffective the leg-

some niches (Valls-Fox et al., 2018). The combined availability of

islation that regulates use of wetlands, a phenomenon also observed

surface water and crops in the wet season and the absence of cat-

among wetland-dependent communities elsewhere in dryland com-

tle in combination with low human density could thus explain the

munal areas in Zimbabwe (Marambanyika & Beckedahl, 2016) and

more frequent presence of buffalo and elephants in the Angwa

southern Africa at large (Dahlberg & Burlando, 2009; Khumalo &

14
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Yung, 2015; Mitchell, 2012; Thenya, 2001). Although the MPs ap-

political solution and legal enforcement of regulations are unlikely

pear to be undermining the RDC and other state agencies such as

in the short term, strategies that undercut rent-seeking behaviour,

the Environmental Management Agency charged with enforcement

underpinned by concerted action among stakeholders are needed

of land use plans and sustainable use of riverine wetlands, the RDC

to achieve sustainable use of riverine land and enable human–

officials, on their own chose political expediency over sound wet-

wildlife coexistence. First, compliance with rules and regulations on

land management. This behaviour is explained by the fact that RDCs

wetland use should be a key criterion to qualify for payments from

comprise elected political party-affiliated ward councillors who have

CAMPFIRE. Second, compliance could be enhanced with improve-

personal interests to retain their positions in elections by echoing

ments in upland management including inputs for water provisioning

popular sentiment. Similarly, traditional leaders derive their power

in the uplands with labour-saving technologies and intensification

from controlling natural resources and people (GoZ, 2000). Because

of the uplands through investment in, and incentivised (e.g. market

larger populations are thought to attract development, local lead-

linkages) production of, drought-tolerant crops. Third, water-user

ers use land allocation as a political tool (Dzingirai, 1994, 1996;

committees are critical to control human use and the management

Sithole, 2003; Spierenburg, 2005). The allocation of wetlands by

of boreholes and riverine wetlands. Fourth, interventions to mitigate

sabhuku supports this conclusion. As local people understand the

HWC through increasing spatial segregation and alleviating pressure

political value of wetlands for those in authority, they deliberately

on wetlands in dryland CBWM areas and thus sustain models such as

do not follow rules that govern use and protection of wetlands.

CAMPFIRE should focus on land use planning on a wider scale such

Nevertheless, environmental, demographic and economic fac-

as district level and involving concerted action among stakeholders.

tors and their linkages cannot be ignored. Crop production is risky
due to drought which leads people to turn more to the riverine wetlands for the production of the staple maize and for livestock graz-

6

|

P OS T S C R I P T

ing. In addition, the location of Mbire precludes alternative economic
opportunities for cross-border labour migration and lack of strong

Since this study was conducted, major changes have occurred in

rural–urban connections limits alternative ways to earn income and

the study area driven largely by the collapse of the cotton sector

thus puts more pressure on natural resources (Giller et al., 2013).

(Baudron et al., 2022). Many farming households have invested more

Low educational attainment in Mbire, as shown by our findings,

in cultivation of small grains such as sorghum and millet, and have

further limits opportunities for gainful employment in urban areas.

expanded their livestock herds especially with small ruminants. The

This increases dependency on agriculture, with wetlands offering

resultant loss of natural vegetation is likely to have partly contrib-

fertile areas that obviate the need of agricultural inputs that local

uted to observed declines in wildlife numbers, while it has exacer-

farmers cannot afford. Therefore, this study gives insights that in-

bated human–wildlife conflicts. Generally, conditions in Zimbabwe

form improved solutions for HWC and more sustainable wet and

have not changed, so urban opportunities for work have not in-

dryland management in Mbire district and, sets a general example

creased. The pressure on riverine land for more intensive agriculture

of what can be done locally with holistic analysis results in similar

will have increased as stated in the paper. People will continue to

community-based wildlife management areas.

flock to these areas and intensify the contacts between crop growing, livestock keeping and wildlife, especially in the riverine areas.

5
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Hence, the conclusions of the paper are even more pertinent than
in 2012 when we collected data, making the concerted action called
for here even more urgent.

Although environmental factors such as seasonality, drought, water
availability and soil fertility are important determinants of the con-
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