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Wild indigenous fruit trees (WIFTs) play a vital role in food and nutritional security in sub-Saharan Africa.
However, these resources are currently less accessible to rural populations due to the expanding arable lands and
over-exploitation of the trees in the wild, which lead to a decline in their population. This study (i) explored the
availability and uses of WIFTs in the Nyamagabe and Bugesera districts of Rwanda (ii) identified challenges and
potential interventions for domestication of WIFTSs, (iii) assessed community perceptions on WIFTs domestication
primarily as integrated system components in smallholder’s farm (iv) and also determined the priority species for
domestication. A total of 380 respondents from Bugesera and Nyamagabe districts were interviewed using a
semi-structured questionnaire. Data were analyzed descriptively using the SPSS software analysis tools. Results
revelaled a total of 19 WIFTs, 15 from the Bugesera district, and five from the Nyamagabe district with one
species occurring in both districts. The recorded WIFTs were used mainly as food, medicine and fuel wood.
Despite a decline in population locally, most respondents were interested in domesticating WIFTs and expressed
willingness to integrate them on their farmlands once the planting materials are availed. From the study a
suggestion to promote the domestication of the priority WIFTs through a collaborative initiative between the
Ministry of Agriculture and Animal Resources, research institutions and other stakeholders is important. This will
ensure not only the sustainability of the WIFTs species to communities but also contribute to their socio-
economic development once the products are developed through proper value chains addition.

et al., 2013).
The Government of Rwanda has identified agroforestry as a major

Introduction

The world is currently facing multiple challenges, including meeting
the food needs of its growing population which was estimated at 8.5
billion in 2023 and is projected to reach 9.7 billion in 2050 (UN, 2022).
In sub-Saharan Africa (SSA), more than 60 % of the population depends
on agriculture for food and income (FAO, 2021). However, the agri-
cultural systems are critically affected by land pressure, and climate
variability and change which threaten food production, natural eco-
systems, biodiversity and on-farm income at the local scale (Fraker et al.,
2020). Sustainable means of achieving food security are therefore
needed, and agroforestry is among the proposed methods (Kehlenbeck

target in land restoration opportunity (GoR, 2014) and committed to the
Bonn Challenge to restore 2 million hectares of degraded lands by 2030
(Stanturf and Mansourian, 2020). Despite this, many studies have re-
ported very low adoption of agroforestry technology in the country
(Mukoobwa et al., 2023; Ngango et al., 2023). Furthermore, there is
little diversity in agroforestry options, with most agroforestry systems
dominated by exotic tree species, such as Eucalyptus spp, Grevillea
robusta, Sesbania sesban, Leuceana leucocephala and Calliandra calothyrsus
(liyama et al., 2018). Since the 1970s, exotic agroforestry species have
been introduced among smallholder farmers by the government and

* This article is part of a special issue entitled: “Forest and Food: Challenges and Opportunities” published at the journal Trees, Forests and People.

* Corresponding author.
E-mail address: nigoshil21@yahoo.fr (G. Nishimwe).

https://doi.org/10.1016/j.tfp.2024.100624

Available online 14 July 2024

2666-7193/© 2024 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-

nc/4.0/).


https://www.sciencedirect.com/journal/trees-forests-and-people/special-issue/10ZX03PQFX1
mailto:nigoshi121@yahoo.fr
www.sciencedirect.com/science/journal/26667193
https://www.sciencedirect.com/journal/trees-forests-and-people
https://doi.org/10.1016/j.tfp.2024.100624
https://doi.org/10.1016/j.tfp.2024.100624
https://doi.org/10.1016/j.tfp.2024.100624
http://crossmark.crossref.org/dialog/?doi=10.1016/j.tfp.2024.100624&domain=pdf
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

G. Nishimwe et al.

externally funded projects, while wild indigenous fruit trees (WIFTs)
have been less valued and neglected (Ndayambaje et al., 2014). Most of
the promoted agroforestry species also focused on the need for timber,
fodder, fuelwood and soil erosion control (Kiyani et al., 2017;
Ndayambaje and Mohren, 2011), further leading to the neglect of
WIFTs. On the other side, invasive pests and drought (Umuhoza et al.,
2023) have threatened agroforestry adoption, indicating the need for
innovative approaches to identify agroforestry species that could
respond to farmers’ needs and their potential niches (Bucagu et al.,
2013). Indigenous tree species offer opportunities for multiple products
and services (Leakey et al 2021) since they are locally adapted
(Umuhoza et al., 2023) and thus could be integrated into the agrofor-
estry technology promotion in Rwanda. Wild indigenous fruit trees also
have great importance in SSA because many households rely on them as
the source of income and subsistence, and play a vital role in food and
nutritional security, especially during the lean period (Akinnifesi et al.,
2007).

The importance and possible contribution of indigenous fruit trees to
food poverty reduction has been recognized (Schreckenberg et al.,
2006), and several researchers (Ashraf et al., 2018; N’Danikou et al.,
2015) have explored the nutritional and economic potentials of
underutilized fruit trees in Africa and suggested their role in mitigating
malnutrition and “hidden hunger”. In the context of the food insecurity
dimension “hidden hunger” refers to micronutrient deficiencies that
affect over 2 billion people globally (Hodge, 2016; Omotayo and Aremu,
2020; Fortin et al., 2021). The effect of hidden hunger can be devas-
tating, leading to poor health, or even death. The negative effects of this
on the survival rate of a child are acute, especially within the early years
of life, resulting in physical and cognitive problems (Britto et al., 2016;
Mngadi et al., 2019; Omotayo and Aremu, 2020).

In Rwanda, these resources have over time become less accessible to
rural populations due to the expanding arable lands and over-
exploitation of the trees in the wild (Bigirimana et al., 2016). Despite
their importance, little attention has so far been given to them, with no
domestication program for WIFTs initiated in the country, posing a risk
to their extinction. Nevertheless, the cultivation of WIFTs on farms has
the potential to contribute to climate change mitigation, adaptation and
diversification of of farming systems (Leakey et al., 2022), improve
connectivity of remaining natural habitats for biodiversity conservation
and decrease the pressure on the natural WIFTs in Rwanda. However,
many of these indigenous fruits are still sourced from the wild and
natural environments, which have generally limited their potential for
higher yields and growth (Awodoyin et al., 2015). As research into the
significance of the domestication of WIFTs augments in Rwanda, there is
an urgent need to gather more information on the existing farmers’ or
users’ awareness and perceptions about them that are currently lacking.
It is also vital to identify the existing WIFT species, target farmers,
farming practices and challenges, and farmers’ needs, resources and
perceptions of the uses and cultivation of WIFTs. Therefore, the objec-
tives of this study were to (i) explore the availability and uses of WIFTs,
(ii) identify challenges and potential interventions for their domestica-
tion, (iii) assess the Rwandan community’s perceptions towards WIFTs
domestication primarily as an integrated system component on small-
holder’s farm and (iv) determine and recommend selected priority
species for domestication.

The information from this study will contribute to the database of
invaluable WIFT species that could be domesticated and promoted to
improve yields and enhance the complementarity and stability of food
production in smallholder agroforestry systems in Rwanda (Frison et al.,
2011; Leakey et al., 2022). The information further could be used by
relevant institutions and policymakers to develop policies and strategies
on sustainable management and utilization of WIFTs.
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Materials and methods
Location of the study area

The study was carried out in two districts namely Bugesera and
Nyamagabe (Fig. 1). Bugesera district is located in the Eastern Province
of Rwanda at 2°09°S latitude and 30 °05’E longitude and covers a total
surface area of 1337 km?, with a population of 551,103 (NISR, 2023). A
mixture of plateaus characterizes the district with an altitude varying
between 1,100 m and 1,780 m above sea level (m.a.s.l). The district has
a dry and hot climate (Henninger, 2013), with annual average rainfall of
943 mm and average annual temperature varying between 26 and 29°C.
The district is dominated by savannah shrubs covering the hills and
grassy savannahs covering the dry valleys (Bugesera District Rwanda,
2019). Nyamagabe district is located in the South-West of the Southern
Province of Rwanda at 2°24’S latitude and 29°28’E longitude and covers
a total surface area of 1,090 km?, with a population of 371,501 (NISR,
2023) and lies at an altitude varying from 1,800 to 3,000 m.a.s.l. Nya-
magabe district is characterized by a south-Rwandan humid mountain
climate (Henninger, 2013) rainfall that averages 13,000 mm annually,
while the temperature varies between 11 and 18°C. Around 44.8 % of
Nyamagabe District is also covered by Nyungwe National Park
(Nyamagabe District Rwanda, 2018).

Sampling and data collection procedures

Purposive and random sampling methods were employed. The two
districts (Bugesera and Nyamagabe) where the surveys were carried out
were purposively selected based on the presence of rich flora and the
reported presence of indigenous fruit trees. Three administration sectors
from each district were purposively selected, from which two cells were
randomly selected, and three villages in each cell were then chosen for
household interviews. The sample size was determined based on
Cochran’s formula for calculating sample size when population size is
finite (Cochran, 1977). For instance, with a population of 34,894
households in six selected sectors from two districts, a sample of 380
households was considered for the study as illustrated in Equation (1).

n0 384
= PP =1 L =380 (€D)]
N 34894

Where n is the sample size of this study, ng is the theoretical Cochran’s
sample size (384) and N is the population size.

Data were collected between January and July 2022 using semi-
structured questionnaires through face-to-face interviews and Focus
Group Discussions held with selected respondents. The data collected
included respondents’ demographic status such as age, gender, marital
status, level of education, family size, occupation and land ownership.
Information on indigenous knowledge of WIFTs such as availability,
propagation methods and respondent judgement towards the domesti-
cation of WIFTs were also recorded. Prior to the survey, the respondents
were briefed on the nature of the study and its purpose. Thereafter, the
oral consent from each respondent was filled followed by interviews in
the local language (Kinyarwanda). Upon the completion of the house-
hold survey, a list of available WIFTs in each district was generated and
used in Focus Group Discussions to identify the priority species for
domestication. Each group was requested to rank the reported species in
descending order based on their preference. The highest priority was
assigned 15 points in Bugesera district and 5 in Nyamagabe district,
while the least priority was assigned one (1) in each district. The total
points for each species were summed up across all groups and then
prioritized according to the total score.

Data analysis

Data analysis was done using the Statistical Package for Social
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Fig. 1. Geographical location of the study areas.

Sciences software tools through descriptive and inferential analysis. The
descriptive analysis involved the use of means comparison and fre-
quency to determine skills on WIFTs uses and mode of utilization.
Qualitative information through open-ended questions was thematically
analyzed before subjection to descriptive analysis. The inferential
analysis involved the comparison of means of responses on various is-
sues discussed during interviews. The results were later summarized and
presented through tabular forms and frequencies.

Results
Demographic characteristics of respondents

The majority of respondents were aged between 41 and 65 years in
both districts, with many of them being males, corresponding to 58.2 %
and 65.5 % in Bugesera and Nyamagabe, respectively. The majority of
respondents were married in both Bugesera (88.80 %) and Nyamagabe
(83.8 %). The study showed that over 62 % had completed primary
school education in both districts, while 62.2 and 77.2 % of respondents
in Nyamagabe and Bugesera districts, respectively had 5 to 10 members
in each household. The majority of the respondents also comprised of
95.3 % in Bugesera and 98.6 % in Nyamagabe practiced farming on
lands inherited by 70.7 % in Bugesera and 66.9. % in Nyamagabe dis-
tricts, respectively (Table 1).

Documented WIFTs and their availability status

A total of 19 WIFTs belonging to 14 families were documented in the
study areas. The documented WIFTs species belonged to the families
Apocynacynaceae, followed by Anacardiaceae and Chrsobalaceae as
dominant ones (Table 2). The majority of these species (15 WIFTs) were

recorded in Bugesera district while five WIFTs were recorded in the
Nyamagabe district, with Annona senegalensis the only WIFT found in
both districts. However, the respondents revealed that all the reported
WIFTs were scarcely distributed in the two districts (Table 2). Carissa
edulis was occasionally available (41.3 %.) while Syzygium guineense was
the most scarce (100 %) followed by Garcinia buchananii (78.3 %). The
rarest or most difficulty WIFT species to find in the wild were
A. senegalensis (100 %) and Ximenia caffra (91.4 %).

Uses of documented WIFTs in the study areas

Results indicated that most WIFTs are used as food, with a few being
mentioned for use as medicine, firewood or fodder, stakes or as live
fence. In Bugesera district G. buchananii was the most used as food (96.4
%) followed by C. edulis (95 %). In Nyamagabe district, Myrianthus holstii
(89.3 %) and A. senegalensis (86.7 %) were the most used as food. Carissa
edulis (62 %) was the most used for medicinal purposes, while X. caffra
(66.7 %) was the most used as fuel wood. Others reported uses are
stakes, fodders, timber, live fence, handicraft, soil erosion control and
shelter. For instance, about 50 % of respondents used S. guineense as
stakes while Strychnos innocua and Grewia similis were reportedly used
by 40 % and 33.3 % of the respondents, respectively as fodder. The
analysis also revealed that 27.7 % and 4.5% of the respondents used
Parinari curatellifolia and G. Buchananii, respectively as charcoal
(Table 3).

Challenges and potential interventions to the domestication of WIFTs

The most frequently mentioned challenge to the cultivation of WIFTs
was the inadequate of planting materials as reported by 66.4 % and 72.3
% in Bugesera and Nyamagabe districts respectively. The other
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Table 1 mentioned challenges included insufficient information about the values
Demographic characteristics of respondent. of the wild indigenous fruits, land shortage, long waiting time to pro-
Variables Bugesera Nyamagabe duce fruits, introduction and accessibility of exotic fruits, lack of land
tenure, drought, and pests and diseases. However, the respondents
Frequency % Frequency % ) . . .
proposed several interventions for the domestication of WIFTs
Aggodass (years) ) 04 including, availing planting materials, and training on the propagation
< K - - s .
20-40 56 24.2 29 196 and mobilization of WIFT values among others (Table 4).
41-65 145 62.5 95 64.2
Z 65; 30 129 24 16.2 Perceptions of respondents towards the domestication of WIFTs
ender
Female 97 41.8 51 34.5 . . L
Male 135 58.2 97 65.5 Resulted revealed positive perceptions towards the domestication of
Marital status WIFTs where the majority of respondents (99.1 %) in Bugesera district
Single 5 2.2 2 1.4 and (98.6 %) in Nyamagabe district, acknowledged its relevance. Mmost
Married 206 88.8 124 83.7 of the respondents further expressed their willingness to cultivate WIFTs
Separated 4 1.7 3 2.0 if the bl . ial iled h bl
Divorced A ) 1 0.7 if the planting material are availed to them (Table 5).
Widow 13 5.6 14 9.5
Widower . 4 L7 4 2.7 Priority species for domestication
The level of education of the farmers
No formal education 45 19.4 33 22.3 Lo X Lo X
Primary school 146 62.9 92 62.2 The results showed variations in terms of priority species for
Secondary school 36 15.5 23 15.5 domestication between the two study areas. While G. buchananii; P.
University 5 2.2 - - curatellifolia and Saba comorensis were the most preferred species for
Family size of the farmers domestication in the Bugesera district; M. holstii, A. senegalensis and S.
Less than 5 members 53 22.8 52 35.1 ) . N L
5 to 10 members 179 77.9 93 62.8 guineense were the most priority WIFTs in the Nyamagabe district based
Above 10 members - - 3 2.1 on the socio-economic values (Table 6).
Occupation of the farmers
Ffirmlng ' 221 95.2 146 98.6 Discussion
Livestock keeping 2 0.9 2 1.4
Carpentry/masonry 3 1.3 - -
Shop keeping 2 0.9 R . Documented WIFTs and their availability status
Formal employment 4 1.7 - -
;a“d ownership - 5o . “ In this study, a total of 19 WIFTs from 14 families were documented
o . . . .
Yes 220 048 142 95.9 11? bo.th st’udy‘ areas. Among thern‘, 1? WIFTs were re'corded in Bugesel'ra
Types of land ownership district, five in the Nyamagabe district and one species was reported in
Inherited 164 70.7 99 66.9 both districts. A great disparity in the number of recorded WIFTs be-
Purchased 54 23.3 43 29.1 tween the two districts was observed, which could probably be attrib-
Rented 12 52 6 4.0 uted by differences in the vegetation covers of the areas and the
Communal land 2 0.8 - - . L. ..
agroecological characteristics. Bugesera district is covered by a densely
shrubby savanna that favours WIFTs, which could be the reason for the
greater number of WIFTs recorded. The number of WIFTs reported in
this study was relatively low when compared to the previous study
conducted in Nyungwe National Park and its vicinity which reported 35
Table 2
List of documented WIFTs and their availability status in the study areas.
District WIFTs Vernacular name  Family Availability status
Frequency  Plentiy Occasional (%)  scarce (%) rare (%)
(%)
Bugesera Acokanthera schimperi A.DC. Schweinf. Umusagwe Apocynaceae 3 - - 66.7 33.3
Bugesera Ancylobotrys amoena Hua Umukamire Apocynaceae 52 - 23.1 28.8 48.1
Bugesera Annona senegalensis Pers. Umutimawimfizi Annonaceae 7 - - - 100.0
Bugesera Carissa edulis Forssk. Vah Umunyonza Apocynaceae 75 - 41.3 34.7 24.0
Bugesera Dovyalis macrocalyx Oliv. Warb. Umutegengeri Flacourtiaceae 26 - 15.4 38.5 46.2
Bugesera Garcinia buchananii Baker. Umusarasi Clusiaceae 106 - 11.3 78.3 10.4
Bugesera Grewia similis K.Schum Umukoma Tiliaceae 17 - - 64.7 35.3
Bugesera Lannea schimperi A. Rich. Engl. Umumuna Anacardiaceae 17 - 35.3 47.1 17.6
Bugesera Pappea capensis Eckl. and Zeyh. Umumena Sapindaceae 17 - 11.8 35.3 52.9
Bugesera Parinari curatellifolia Planch. Ex Benth. Umunazi Chrysobalanaceae 120 - 18.3 64.2 17.5
Bugesera Rhus vulgaris Meikle Umusagara Anacardiaceae 45 - 11.1 37.8 51.1
Bugesera Saba comorensis Bojer ex A.DC. Umubungo Apocynaceae 124 - 20.2 43.5 36.3
Bugesera Strychnos innocua Delile Umuhonnyo Loganiaceae 29 - - 75.9 24.1
Bugesera Vangueria infausta Burch.subsp.rotundata ~ Umuhame Rubiaceae 7 - - 71.4 28.6
Bugesera Ximenia caffra Sond. Umusasa Olacaceae 35 - - 8.6 91.4
Nyamagabe  Annona senegalensis Pers. Umutimawimfizi Annonaceae 15 - - 33.3 66.7
Nyamagabe  Mpyrianthus holstii Engl. Umwufe Urticaceae 145 - 23.4 51.7 24.8
Nyamagabe  Parinari excelsa Sabine Umunazi Chrysobalanaceae 4 - - 75.0 25.0
Nyamagabe  Rubus kirungensis Engl Umukeri Rosaceae 8 - 12.5 50.0 37.5
Nyamagabe  Syzygium guineense Willd. DC. Umugote Myrtaceae 2 - - 100.0 -

Note: Plenty = Abundant/locally numerous; Ocassional = irregular/ available depending on season; Scarce= Limited availability/not easily available; Rare= most

difficult to find /unusual.
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Table 3

Documented uses of WIFTs species in the study areas.
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District WIFTs Frequency Food (%) Medicine (%) Fuelwood (%) Others (%)
Bugesera Acokanthera schimperi A.DC. Schweinf. 2 50.0 50.0 - -
Bugesera Ancylobotrys amoena Hua 14 71.4 40.0 - -
Bugesera Annona senegalensis Pers. 7 85.7 33.3 - -
Bugesera Carissa edulis Forssk. Vah 40 95.0 62 - -
Bugesera Dovyalis macrocalyx .Oliv.. Warb. 10 70.0 - 20.0 -
Bugesera Garcinia buchananii Baker. 110 96.4 28.3 18.2 4.5
Bugesera Grewia similis K.Schum 3 66.7 33.3 - 33.3
Bugesera Lannea schimperi A. Rich. Engl. 5 80.0 40.0 - -
Bugesera Pappea capensis Eckl. and Zeyh. 10 60.0 25.0 30.0 -
Bugesera Parinari curatellifolia Planch. Ex Benth. 65 92.3 30.8 - 27.7
Bugesera Rhus vulgaris Meikle 9 55.6 37.5 55.6 -
Bugesera Saba comorensis Bojer ex A.DC. 70 85.7 20.0 0.0 2.9
Bugesera Strychnos innocua Delile 15 66.7 10.0 13.3 40.0
Bugesera Vangueria infausta Burch.subsp.rotundata 7 57.1 28.6 0.0 -
Bugesera Ximenia caffra Sond. 30 93.3 333 66.7 -
Nyamagabe Annona senegalensis Pers. 15 86.7 13.3 - -
Nyamagabe Myrianthus holstii Engl. 140 89.3 - 12.1 3.6
Nyamagabe Parinari excelsa Sabine 2 50.0 50.0 50.0 -
Nyamagabe Rubus kirungensis Engl 7 71.4 - - -
Nyamagabe Syzygium guineense Willd. DC. 2 50.0 50.0 - 50.0

Table 4 Table 5

Challenges and proposed interventions to the domestication of WIFTs. Perceptions of respondent on the domestication of WIFTs.
Variables Bugesera Nyamagabe Variables Bugesera Nyamagabe

Frequency %

Frequency %

Frequency %

Frequency %

Factors which hinder the cultivation of WIFTs in the districts

Is the domestication of WIFTS

Lack of planting materials 154 66.4 107 72.3

Lack of land tenure 26 11.2 16 10.8

Introduction and accessibility of 34 147 28 18.9
exotic fruits

Insufficient information about wild 73 31,5 105 70.9
fruit values

Drought 10 4.3 - -

Land shortage 87 375 48 32.4

Long waiting time to produce fruits 73 315 16 10.8

Pests and Diseases 8 3.4 7 4.7

What could be used to enhance WIFT cultivation in the districts?

Availing planting materials 156 67.2 103 69.6

Availability of grants to conduct 42 18.1 35 23.6
research on WIFTs

Market development 37 159 27 18.2

Mobilization of the farmers on values 83 35.8 50 33.8
of WIFTs

Training on the propagation of WIFTs 109 47.0 39 26.4

Developing a conservation policy on 55 23.7 15 10.1
the WIFTs

Granting incentives for the 63 27.2 70 47.3

cultivation of WIFTs

species and 21 families (Nsengimana et al., 2020). The variations in
number of species recorded could be attributed by the indigenous
knowledge of the communities interviewed and study purposes. The
same reason could explain the variations in number of WIFTs recorded
in this study which less than those reported in other studies in different
parts of Africa such as Zimbabwe (Macheka et al., 2022), Tanzania
(Kilonzo, 2022) and Ethiopia (Melaku and Ebrahim, 2021).

The study also showed that the majority of WIFTs were claimed to be
scarce avail in Nyamagabe and Bugesera districts, and the declining
trend could perhaps be attributed to the over-exploitation and increased
clearance of natural vegetation for settlement and farming as reported in
past studies (Masozera and Alavalapati, 2004; Ndayambaje and Mohren,
2011; Leakey et al., 2021; Umuziranenge, 2021). Similar findings on
decreasing availability of the WIFT plant species have been reported in
South Africa (Paumgarten et al., 2018) and Uganda (Ndawula et al.,
2005). Therefore, future agroforestry agenda should prioritize the
domestication and conservation of these claimed rare species.

Relevant?
Yes 230 99.1 146 98.6
No 2 0.9 2 1.4
Would you grow WIFTs if the planting materials were available?
Yes 224 96.5 144 97.3
No 8 3.5 4 2.7
If yes, for which purpose do you want to grow WIFTs?
Household consumption 224 100 144 100
Sales 920 40.2 102 70.8
Use as medicine 30 134 3 2.1
Shading for livestock 15 6.7 - -
Erosion control 60 268 48 33.3
Have you ever tried to propagate WIFTs ?
Yes 21 9.1 31 20.9
No 211 909 117 79.1
Which propagation method have you used?
Seed 10 476 17 76.9
Root cuttings 4 19.0 - -
Stem cuttings 2 9.6 - -
Marcoting 1 4.8 - -
Other 4 19.0 14 23.1
Do you think WIFTs can be intercropped with other crops
Yes 210 90.5 143 96.6
No 22 9.5 5 3.4
If yes, how WIFTs would fit on farm?
Along the border 124 57.7 55 37.2
Within the field 85 36.7 89 60.1
Others 14 5.6 4 2.7

Uses of documented WIFTs in the study areas

The study findings showed that most of the documented WIFTs were
reported to be used for food and medicine and to some extent as stakes,
fodders, timber, living fences, handicrafts, shelter and control of soil
erosion. These findings are comparable with what was reported in
Ethiopia (Masresha et al., 2023) and South Africa (Sardeshpande and
Shackleton, 2019) where the local communites claimed high exploita-
tion of wild fruit trees with multiple uses. In many parts of SSA, indig-
enous fruits remain one of the major options for coping with hunger,
nutritional deficiency and poverty. For, instance in Malawi,
Mozambique and Zambia where 65-80 % of rural households lack food
(Akinnifesi et al., 2002), indigenous fruits were found to play vital roles
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Table 6

Priority ranking of WIFTs based on Socio-economic value.

G2 G3 G4 G5 G6 G7 G8 G9 G10 G11 G12 G13 G14 G15 G16 G17 G18 Total Rank

List of WIFT/Group G1

No

Bugesera

Sth

147
137
157
215
54

10

11

Acokanthera Schimperi

Ancylobotrys amoenia
Annona senegalensis

Carissa edulis

9th

7th

13

12
13

12

14

14

Brd

14

13

14

14

14

14

12

15

13

14

15

13

14
1st

12
15

2

Dovyalis macrocalyx
Garcinia buchananii

Grewia similis

5

13 15 15 260
80
46

15

13

14 14 13 15 15 14 14 15 15 15 15

15

11th

15"
6th

Lannea Schimperi
Pappea capensis

190
228
67

10 12
11

12

10
15

11

10
15

11 11 11 11 12 12 10 10 11 11
15 13 10 15 13 14 11 13 14

10

10
15

12

13

Parinari curatellifolia

Rhus vulgaris

10

11

1 3th
4th

198
112

10 11 14 13
66

10 11

11 12 10 10 13 11 10 11 12
12

12
10

Saba comorensis

12
13
14
15

IOth

13

Strychnos innocua

1 2th
5th

Vangueria infausta
Ximenia caffra
Nyamagabe

197

10

11

12

11 13 11 14 12 10 12

10

12 13 14 12

13

2nd

70
86
34
45

Annona senegalensis
Myrianthus holstii

18t

2

4th

1

Parinari excelsa sabine

Rubus kirungensis

3rd

4
5

33

Syzygium guineense

Group numbers for the focus group discussions.

Note: G
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in the livelihood security for many rural community members, espe-
cially during periods of famine and food scarcity.

Challenges and proposed interventions to the domestication of WIFTs

The major challenges to the cultivation of WIFTs included the lack of
planting materials, insufficient information on wild indigenous fruit
values, land shortage, long waiting time to produce fruit, introduction
and accessibility of exotic fruits, lack of land tenure, drought and pests
and diseases.

These challenges are similar to those reported in Uganda by Agea
et al. (2010), indicating that the exotic fruits are increasingly displacing
the indigenous fruit species that have fed Africa for millennia (Leakey
et al., 2021). The other resons to support the observations from this
study is based on the fact that, most research and investments have also
targeted the exotic fruits rather than the indigenous fruit species in Af-
rica, limiting the full potential for their exploitation in the continent
(Awodoyin et al., 2015). Despite reported challenges, the majoritu of the
respondents in the study areas proposed several required interventions
towards the domestication of WIFTs including availing the planting
materials, training farmers on their propagation and mobilizing and
making farmers aware of their nutritional and other values.

Perceptions of respondent on the domestication of WIFTs

Results from this study indicated positive perceptions by with the
majority of respondents towards domestication of the WIFTs, due to
their willingness to participate if the planting materials are available..
Nevertheless, over 90 % of the respondents in both districts mentioned
that theWIFTs could be intercropped with other crops, adding to the
interest of the respondents in the domestication of WIFTs. From the
study it can be urged that if indigenous fruit trees are domesticated, lives
of large population of local communities could be saved by providing
children and adults vulnerable to malnutrition with a nutritious source
of food (Sileshi et al., 2023). Furthermore, domestication of these WIFTs
trees could help to rehabilitate the degraded environment and prevent
desertification (Najjar and Baruah, 2023).

Conclusion and recommendations

From the study it can be conclude that the two study sites had a total
of 19 species available and used for various purposes mainly food and
medicines. However, most of the documented WIFTs were scarcely
distributed in the study areas, indicating a decline in these important
resources due to challenges on how to grow them on farms, as a result of
the lack of planting materials and insufficient information about the
values of wild indigenous fruits. The study has documented several
challenges for domestication of WIFTs including unavailability of
planting materials and technical know how on how to practice. All in all
agroforestry was mentioned as a potential intervention to promote the
domestication of priority WIFTs in Rwanda. Communities have had
positive perceptions on WIFTs domestication primarily as integrated
system components in smallholder’s farm and two species mainly .
buchananii and M. holstii were found to be the priority species for
domestication. From the study, since the majority of the respondents
acknowledged the relevance of domesticating WIFTs and expressed their
willingness to grow them; t there is a need to incorporate communities to
address the issue of WIFT planting materials as a way forward to
improve their availability and ensure sustainability in future. Research
on propagation technologies and awareness of the food and nutritional
values of documented WIFTs are also needed, since most of them were
used as food, fodder or medicine, contributing to household food and
nutrition security. Overall, G. buchananii and M. holstii were the most
preferred WIFT species for domestication. Thus, there is a need to pro-
mote their domestication in collaboration with the Ministry of Agri-
culture and Animal Resources, research institutions and other
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stakeholders in order to ensure sustainable production in future.
Furthermore, the need to advocate for the two species inclusion in land
restoration and reforestation programs in Rwanda is recommended.
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