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ABSTRACT

Prosopis juliflora is a native tree species of Central and Southern America. Since its introduction in
eastern Africa, P. juliflora has invaded most of the drylands with far-reaching negative effects on
people’s livelihoods and the environment, amid several benefits derived from its use. This systematic
literature review aimed to provide empirical evidence from existing studies on the extent of spread,
impacts, management options and lessons learned in Eastern Africa. This study utilized results from
52 studies in Eastern Africa selected through a multi-step screening process. Key findings reveal that
P. juliflora has occupied significant swathes of land, disrupting native ecosystems, encroaching on
water resources and causing socio-economic hardships, but has at the same time provided utilization
opportunities for various purposes. In Ethiopia, P. juliflora occupies 12% of the land surface, and close
to 550,000 hectares in Somaliland, while in Kenya, its spread has increased more than 200-fold since
the 1980s. In Eastern Africa, its management strategies involve mechanical, biological, reseeding after
removal and utilization approaches, with emphasis on community involvement and economic
utilization. Tanzania and Uganda also promote mechanical removal, reseeding after removal and
utilization, emphasizing community involvement and preventative measures. Key lessons across
eastern Africa include the effectiveness of integrated approaches combining mechanical, chemical
and biological methods with economic utilization; the critical role of community involvement and the
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importance of continuous monitoring of the rate of spread of P. juliflora.

Introduction

In the recent past, biological invasion has been on the rise
(Pasiecznik, 2022), particularly the invasive plant species
that have become a major concern in the rangeland
ecosystems. The invasions have been recognized as
a worldwide challenge with negative impacts on the
environment, biodiversity and livelihoods (Shackleton
et al,, 2019). According to Linders et al. (2019), invasive
plant species pose a substantial threat through reduced
land productivity resulting in food insecurity, compro-
mised adaptive capacities of pastoralists, livestock dis-
eases, loss of livelihoods, and loss of native plant
species. The loss of vital rangeland habitats, in particular,
is associated with the deterioration of vegetation value
and soil quality. The decreasing capacity of the range-
lands to adequately nourish livestock (Arjjumend, 2018;
Blache et al., 2016; Oba, 2012), which are the main liveli-
hood assets of pastoralists, results in a reduced ability of
pastoralists to meet their basic needs, besides associated
contribution to conflicts over scarce resources, and other

negative impacts on the wellbeing of communities. As
indicated by Hughes et al. (2022) P. juliflora within
belongs to the Neltuma clade, a group largely composed
of invasive species, suggesting a higher invasive potential
within this lineage.

According to the Global Invasive Database Witt et al.
(2018), there are close to 210 invasive plant species in
Eastern Africa. The distribution of these alien plant spe-
cies in each country is as follows; Kenya (49), Tanzania
(48), Uganda (33), Somalia (11) and the rest are spread in
the other Eastern African countries (Shackleton et al.,
2019). The most prevalent alien plant species in the
region is P. juliflora locally known as ‘Mathenge’ in
Kenya. P. juliflora has been listed among 100 of the
‘Global’” worst invasive plant species because of its huge
impacts on pasturelands, agriculture and livelihoods, par-
ticularly for pastoralist communities globally. The species
has been reported to cause threats to animal and human
lives in Somalia, Kenya, Djibouti, Eritrea, Tanzania,
Rwanda, Sudan and Ethiopia.
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Prosopis juliflora, a native of South America, Central
America and the Caribbean, is a fast-growing, legumi-
nous and drought-tolerant tree species, locally known as
Mathenge, after the extension officer associated with its
introduction in Kenya (Pasiecznik, 2022). P. juliflora
blooms year-round with yellow flowers (Batista et al.,
2002). Its fruit takes the form of pods, initially green in
their immature state but transforming to yellow upon
maturity. These pods have a high sugar content and are
appetizing to livestock when fully ripe. A mature
P. juliflora tree has the potential to yield 40 kg of pods
annually, containing approximately 60,000 seeds (Alban
et al., 2002, Nair et al., 2021). Due to its rapid growth,
resilience to drought and salt, and ability to regenerate
from cuttings, P. juliflora has effectively colonized exten-
sive areas of arid lands in Kenya.

The plant was introduced to Africa for various reasons,
including rehabilitating degraded lands, reducing soil
erosion and providing shade, fodder, honey, charcoal,
timber and fuel (Van Klinken, Hoffmann,
Zimmermann, & Roberts, 2009). The earliest P. juliflora
was introduced in Africa as follows: Senegal in 1822,
Sudan in 1917, Kenya in 1948 and later Ethiopia and
South Africa in the 1970s and 1980s (Sintayehu et al.,
2020). In all these cases, the species was introduced to
address fuel wood shortage and combat land degradation
in arid and semi-arid areas. Prosopis juliflora species is
found in 129 countries around the world in hot arid and
semi-arid areas, but in many places where they were
introduced, they have become invasive (Shackleton
et al., 2014). This is due to their ability to produce many
seeds that remain viable for decades, their fast growth
rates, their ability to regenerate even after damage, and
their efficient use of surface and groundwater through
their deep root systems. P. juliflora withstands extreme
weather conditions, such as high temperatures and low
rainfall, and is not limited by alkaline, saline, or infertile
soils (Hosseini Nasr et al., 2012).

During the 1980s, P. juliflora became a popular
choice for dryland afforestation and soil control pro-
grams in Kenya. The local communities discovered that
the tree withstands constant cutting in arid areas and
began to embrace it, contributing to its spread (Maundu
et al, 2009). Compared to other invasive species,
P. juliflora rapidly spreads in arid areas, therefore draw-
ing the attention of policymakers, development agen-
cies, scientists and the public, particularly due to its
impacts on the environment and local communities
(Akwee, 2023; Hussain et al, 2021; Mwangi &
Swallow, 2005). Despite its benefits, P. juliflora also
caused concern due to its negative impacts, which
include injury from its thorn to people and animals,
wearing and loss of teeth and diarrhea when consumed

by livestock, displacement of important fodder species,
and encroachment of paths, dwellings, water sources,
farm fields, grazing/browsing areas, and serving as hide-
outs for criminals and habitat for snakes (Huho &
Omar, 2020; Maundu et al., 2009; Tuwei et al., 2019).

Because P. juliflora has both beneficial and harmful
traits, its complete eradication may not be the best
solution (Wakie et al., 2016). The chemical and mechan-
ical methods used for its eradication are expensive,
labor-intensive and often ineffective (Eschen et al,
2021; Hussain et al, 2021; Tuwei et al., 2019).
Therefore, utilization of the species for income genera-
tion remains the best approach, as recommended by
various studies (Tuwei et al., 2019; Wakie et al., 2016).
This method is promoted because it creates new oppor-
tunities for generating income while contributing posi-
tively to the control and management of the invasive
Prosopis trees (Shackleton et al., 2014).

The management of P. juliflora species is a challenge
because there is inadequate information and understand-
ing of the important characteristics of these invasive spe-
cies (Khan et al., 2022; Sivakumar et al., 2018). To reduce
plants’ negative effects and increase their benefits, it is
essential to comprehend their dynamics. Since only 13%
of nations with naturalized and invasive P. juliflora have
thorough occurrence records, we must increase our
understanding of P. juliflora distribution and population
levels in drylands where they have been introduced
(Shackleton et al., 2014) to guide decisions on the species
management. There is a need for empirical data on the
spread, impacts, management, utilization of P. juliflora
and lessons learned from its management efforts in
Eastern Africa to develop effective management strategies
for the species. The generalized management and control
efforts in the region have yielded relatively little success,
and, therefore, the need for area-specific intervention
strategies in the region. This systematic literature review
presents the spatial distribution, ecological and socio-
economic impacts of Prosopis, its, control and manage-
ment, as well as lessons learned and associated knowledge
gaps in Eastern Africa.

Methodology
Literature search

In developing an effective search strategy, the framework
developed by Kable et al. (2012) was utilized. This frame-
work is a valuable tool for documenting the search strategy
used in a systematic review and helps researchers consider
all necessary aspects for finding relevant literature. In this
systematic review, the relevant publications were identified
using titles, abstracts and keywords before subjecting them



to an exclusion/inclusion criterion. The review focused on
the publications that entailed the extent of invasion/spread,
impacts, management and associated lessons learned. The
literature that did not meet this eligibility criteria was
excluded. In addition, the identified articles were excluded
from the review if their full text was unavailable or
unpublished.

A data extraction form was created to enable the
extraction of relevant information from each article
and its categorization. Using the form, each article was
screened for pertinent information, eliminating the
need to read the entire paper. The information collected
from the selected literature included the title,
authors, year of publication, country, journal, type of
study and key findings related to spread, impacts, man-
agement and lessons learned from respective countries.
The retrieved data were analyzed to address the primary
objectives of the review. The search resulted in
a selection of 52 studies from various eastern Africa
countries that were included in this review (Figure 1).
Many of the included studies, such as retrospective,

Studies identified from: Record§ removed before
,§ screening:
w Google Scholar (n =
& 1296(%) ( | Records marked as
El ineligible by automation
= JSTOR (n=1134) tools (n = 1986)
Studies screened by abstracts Duplicates excluded
and keywords (n = 438) ’
(n=156)
) !
.E Studies screened for eligibility Studies excluded for not
g (n=382) > being fully accessible (n =
7 i 235
Reports assessed for inclusion (n Studies excluded:
=147) — . .
No information on
) T Prosopis control and
l management (n = 35)
5 Studies included in the review No informa.ti.on on
3 Prosopis utilization (n =
= (n=>52) 60)
o
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observational and cohort studies, were conducted
using databases or data collected from previous studies.

Search terms and databases

The literature review utilized the Web of Science, Google
Scholar, Science Direct, ‘CAB Direct’, ‘Agricola’, *Scopus’
and JSTOR, which are widely used multi-disciplinary
research platforms that are linked to a vast array of peer-
reviewed journals and are regularly updated. Systematic
searches were performed from February 2024 to
April 2024, adhering to PRISMA guidelines (Figure 1).
Many search terms were discarded after test batches
revealed they did not yield any new or relevant results.
The final search terms used were: P. juliflora, the extent of
P. juliflora cover in Eastern Africa, lessons learned on
P. juliflora management, and ‘spatial’ or cover or area
and distribution or trend or spread or extent, and ecologi-
cal impact or socio-economic impacts or livelihoods
impacts and management strategies or control strategies
or utilization and species or plants.

Figure 1. Identification and screening process for studies for inclusion in the systematic literature review.
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Table 1. Inclusion and exclusion criteria for the systematic literature review

Inclusion criteria

Exclusion criteria

Studies about P. juliflora as an invasive species

Peer-reviewed journal articles, conference papers, theses and dissertations

Studies focusing on the spread, ecological and socio-economic impacts and
management strategies of P. juliflora

Studies providing empirical data, statistical analyses, or strong qualitative
assessments on the effects of P. juliflora on the livelihoods of people.

English publications on P. juliflora

Studies published from 2000-2024

Studies conducted in Eastern Africa (Kenya, Ethiopia, Somalia, Sudan, South
Sudan, Eritrea, Djibouti, Tanzania, Uganda)

Studies about invasive that did not specify the names of the plants
Editorials, opinion pieces and non-peer-reviewed articles
Studies not addressing the spread, impacts, or management of P. juliflora.

Studies lacking empirical data or strong methodological approaches
Non-English publications P. juliflora

Studies published before 2000
Studies in regions outside Eastern Africa

Search criteria and query

A multistep process was followed to compile all the
relevant publications (Figure 1). The empirical studies
that fulfilled a set of criteria were picked for further
analysis. The criteria included: a) papers published
between 2000 and 2024; b) studies conducted within
eastern Africa; ¢) publications on management and con-
trol of P. juliflora; d) studies on the spatial distribution
of P. juliflora; e) studies on ecological, social, environ-
mental and economic impacts of P. juliflora.

Eligibility criteria

An eligibility criterion was applied to ensure the inclu-
sion of relevant studies and to prevent the exclusion of
any study without it being assessed. Studies were
included for review only if they met one or more of
the exclusion criteria (Table 1). The search was confined
to peer-reviewed journals, as these sources provide vali-
dated knowledge and reliable estimates of accepted
topics and methodologies. The time frame for the stu-
dies selected for this review was 2000 to 2024 to capture
both past and recent research on P. juliflora. However,
due to the scarcity of research on some topics, studies
from 2000 were included. The search terms were limited
to the title, abstract, and keywords of the articles.

Summary of key findings for thematic areas
Hotspots of P. juliflora in Eastern Africa

The alien plant species invasion has posed serious chal-
lenges to biosecurity in Eastern Africa (Sileshi et al.,
2019). This has compromised the provision of ecosys-
tem services as well as adversely affected the livelihoods
of people, particularly in rangelands where pastoralism
is the primary source of livelihood (Bogale & Tolossa,
2021). P. juliflora is spread in eastern Africa countries
such as Kenya, Ethiopia, Somalia, Eritrea, Sudan,

Djibouti and Uganda (Figure 2). The species thrives in
environments with annual average rainfall ranging from
150 mm to 1,000 mm and can tolerate high tempera-
tures and saline soils. The invasion of P. juliflora is
exacerbated by changes in land use, the emergence of
new propagules, and globalization (Carboni et al., 2018).
The species has spread from its original sites, where it
was introduced, invading the surrounding areas along
livestock and wildlife corridors, river courses and infra-
structural developments, which have acted as major
dispersal pathways (Mbaabu, 2023). The disturbances
of habitats attributed to land use changes have resulted
in an increased dispersal of P. juliflora in many parts of
Eastern Africa. The plant covers extensive areas along
riverbanks, roadsides and grazing lands, displacing
native vegetation and altering ecosystems.

The initial documented introduction of P. juliflora
and Prosopis pallida to Kenya occurred in 1973 for the
rehabilitation of quarries near the coastal city of
Mombasa with seeds sourced from Brazil and Hawaii
(Jama & Zeila, 2005). Subsequently, in the early 1980s,
P. juliflora was introduced to the Lake Baringo area as
part of the Fuelwood Afforestation Extension Project
(Lenachuru, 2003). In Kenya, P. juliflora is predomi-
nantly found in Baringo, Tana River, Garissa,
Marsabit and Turkana counties. In Baringo County
alone, P. juliflora is estimated to cover about 18% of
the land area Mwangi and Swallow (2008). The species
made its initial entry into Bura, Tana River County in
1983 when a forester employed by Kenya’s National
Irrigation Board (NIB) established a pilot plantation of
10 hectares near Bura town. The primary goals of this
project were to engage local communities in tree-
planting for firewood and restoration of degraded
land. The seeds utilized for the introduction of
P. juliflora in Bura were procured from a commercial
tree seed supplier based in the Netherlands (Zeila
et al., 2004). The species has since spread to neighbor-
ing Garissa County. Flooding has contributed to
further invasion of the species through seed dispersal
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Figure 2. Hotspots of Prosopis juliflora in Eastern Africa (Source: Author).

to other areas along the Ewaso Nyiro River in Isiolo
County of Kenya. However, livestock and wildlife are
considered the main dispersal agents of P. juliflora
through the process of endozoochory whenever they
feed on the pods. The changes in the animal (both
domestic and wild ungulates) movement patterns due
to shifts in seasonality and prolonged droughts have
also escalated the dispersal of the P. juliflora seeds
through dung in Kenyan rangelands including Isiolo
County, Kenya. Due to an increase in infrastructural
development, nomadic pastoralism, prolonged
droughts, and climate change, there is increased inva-
sion of P. juliflora in Kenyan rangelands particularly,
Isiolo County. The dispersal of P. juliflora is through
the movement of livestock across the grazing sites.
The concentration of people within a settlement site
also exacerbates the spread of P. juliflora due to the
presence of waterpoints for domestic and live-
stock use.

In Ethiopia, Prosopis juliflora was introduced in the
1970s to combat desertification and provide fuelwood
(Berhanu & Tesfaye, 2006), and the species has since
spread extensively due to favorable climatic conditions

(Boy, 2005). It covers approximately 12% of the land
in Ethiopia, significantly affecting the livelihoods of
people in the Afar and Somali regions (Shiferaw et al,,
2019). The species has spread rapidly and encroached
on the pastures, leading to diminishing grazing lands
in the affected regions. It is estimated to cover
approximately 1.2 million hectares, constituting
about 3 (Shiferaw et al., 2019) - 5% (FAO, 2020) of
Ethiopia’s total land area. It has invaded rangelands,
agricultural fields and water points, posing a threat to
food security and biodiversity. In Somalia, P. juliflora
covers around 550,000 hectares, particularly in
Somaliland. The species was introduced for similar
reasons as in other eastern African countries but has
since spread, affecting both agricultural and pastoral
lands (Kamiri et al., 2024).

The species was introduced in Sudan in the early
twentieth century for dune stabilization and fuelwood
(Mudoi, 2022). It now occupies large areas in the eastern
and central regions, including Kassala and Gedaref
States. The species has also spread to South Sudan,
where it impacts the livelihoods of people along the
Nile and Sobat river basins (Khider et al., 2011; Wakie
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et al., 2016). In Eritrea and Djibouti, P. juliflora was
introduced in the 1980s and 1990s for afforestation and
combating desertification. It has since invaded extensive
areas, particularly in the coastal and arid regions, affect-
ing local biodiversity and water resources (Gianvenuti
et al,, 2018).

In Tanzania, P. juliflora is found mainly in the semi-
arid regions of the northern and central parts of the
country. Introduced for agroforestry and land rehabili-
tation, the species now affects both agricultural lands
and natural ecosystems, leading to conflicts over land
use due to the shrinking of productive lands (Bukombe
et al., 2021). Prosopis juliflora was introduced to Uganda
in the early 1970s by the Food and Agriculture
Organization (FAO) as part of efforts to combat deser-
tification and soil erosion (Obonyoa et al., 2017). The
species was promoted for its drought tolerance, ability
to stabilize soils, and potential to provide fuelwood and
fodder in arid and semi-arid regions. Initially, it was
planted in areas like Karamoja in northeastern Uganda,
where it was expected to address environmental degra-
dation and meet community needs. However, over time,
it became invasive, leading to challenges in managing its
spread and mitigating its negative ecological and socio-
economic impacts. It poses a potential threat to native
vegetation and agricultural productivity in the semi-arid
regions of Karamoja and other northern areas (Wakie
et al,, 2016).

Impacts of P. juliflora in Eastern Africa

Prosopis juliflora has both negative and positive impacts
on the environment, people’s well-being and economic
dynamics at various temporal and spatial scales (Mudoi,
2022). The negative effects can be classified into compe-
tition for resources (water, light, space and nutrients);
physical obstructions; health effects (livestock poison-
ing, physical injury, human and animal disease vectors);
depletion of water sources (deep root acquisition of
water) and allelopathic suppression. The positive
impacts include control of erosion, biological nitrogen
fixation, provision of habitat for wildlife (cover and
nesting platform for birds), source of nectar/pollen
and pumping of nutrients from subsoils for crop
production.

In most Eastern African rangelands, including Isiolo
County, the negative impacts of P. juliflora outweigh its
positive attributes. The species invasion has resulted in
changes in the natural rangeland ecosystems and caused
huge negative impacts on the livelihoods of pastoralists
and agro-pastoralists inhabiting the arid and semi-arid
rangelands. The socio-economic impacts of P. juliflora
in Kenya’s rangelands range from tens of millions to

billions of dollars annually with massive ecological
impacts (Kamiri et al., 2024). Studies have reported
that the P. juliflora invasion has resulted in a decline
in livestock numbers leading to decreased income from
pastoralism in Kenya’s rangelands in the last 10 years
(Eschen et al, 2021; Mbaabu, 2023; Mohamed &
Mbataru, 2021). The cost of managing the species has
also been reported to be too high, for instance, in South
Africa, it is estimated that the country uses USD
35.5 million annually on the management and control
of P. juliflora (Kamiri et al., 2024).

Despite the highlighted negative impacts of
P. juliflora, the species has many economic benefits
such as the provision of timber, fuel, feed for livestock
and acting as a windbreak (Ravhubhali et al., 2021). For
instance, in Isiolo County of Kenya, the plant is widely
used for charcoal production which is utilized locally in
homes as well as sold to earn extra income. It is also
used for making fencing poles in most parts of Kenyan
rangelands including Isiolo County. In some regions
such as Baringo County, Kenya, P. juliflora pods have
been used to make flour for human consumption as well
as for livestock feds from the seed pods (Koech, 2010;
Maundu et al., 2009; Odero, 2015). This has generated
income and reduced the spread and invasion by the
removal of viable seeds. P. juliflora also increases the
availability of soil K, Mg, Ca, soil P and total N as well as
contributing to biological nitrogen fixation and addition
of organic C to the soil through leaf litter fall. However,
there are still research gaps on the effects of P. juliflora
on soil improvement for potential future land uses.

Ecological impacts of P. juliflora

A study conducted in Kenya’s semi-arid rangelands
reported a 27% decline in the herbaceous plants covered
under P. juliflora within a year (Choge et al., 2022).
P. juliflora invasion also leads to the loss of useful C4
rangeland grass species such as Cenchrus ciliaris
Eragrostis spp., Cynodon spp., Chrysopogon spp.,
Hyparrhenia spp, Setaria spp (Kamiri et al., 2024). The
invasive P. juliflora has allelopathic properties and the
leachates adversely affect the growth of other plant
species as well as inhibiting seedling growth and germi-
nation (Bibi et al., 2023; de Brito Damasceno et al., 2020;
Khan & Shaukat, 2006).

Studies by Gitau (2020) and Witt et al. (2018) have
indicated that the species out-compete the native plant
species in Kenyan rangelands as it depletes the water and
nutrient resources. The thorns have been reported to cause
injuries to livestock and people (Hussain et al, 2020;
Patnaik et al., 2017). In Merti, Isiolo County of Kenya, it
has been reported that there are several cases of death of



donkeys after prolonged consumption of P. juliflora.
Similar cases have been reported in Somaliland and
Ethiopia, where P. juliflora was attributed to Denervation
atrophy disease in livestock (Awale & Sugule, 2006; Balcha,
2022). The P. juliflora invasion has also resulted in
a shortage of livestock feed resources in Kenyan rangelands
(Huho & Omar, 2020; Mwangi & Swallow, 2008).

Evidence in Eastern Africa shows that P. juliflora
significantly alters invaded ecosystems. It leads to
a decline in native species and depletes natural water
springs (Tadros et al., 2020). Its evergreen nature con-
tributes to continuous water consumption throughout
the year (Shiferaw et al., 2023). In Kenya, it has dis-
placed crucial forage species and native flora like
Cyperus species in wetlands, reducing biodiversity and
altering habitat structures (Masakha & Wegulo, 2015).
In Ethiopia’s Afar region, it has replaced native grass
and forage species such as Cynodon dactylon, Cenchrus
ciliaris, Chrysopogon plumulosus and Brachiaria ramosa,
disrupting local wildlife (W. Shiferaw et al., 2021; Wakie
et al., 2016). Despite these negative impacts, P. juliflora
has been reported to improve soil physicochemical
properties, stabilize soil and sequester carbon, offering
some ecological benefits (Jama & Zeila, 2005; Shiferaw
et al., 2021; Shitanda et al., 2013).

Riverine forests are facing increasing invasion by
P. juliflora, posing a threat to indigenous species. The ever-
green nature of P. juliflora contributes to its continuous
water consumption throughout the year, with even higher
water usage during dry seasons compared to rainy seasons.
Consequently, unless the spread of P. juliflora is curbed and
its density reduced in established areas, it is poised to have
severe repercussions on the sustainable livelihoods of
Eastern Africa (Shiferaw et al., 2021).

Clement et al. (2020) revealed that the invasion of
P. juliflora of the riverine ecosystem of Turkana
County, Kenya, has resulted in a reduction in the
population of native forage species such as Cenchrus
ciliaris, Eragrostis superba and Enteropogon macro-
stachyus, thereby jeopardizing the socio-economic
livelihoods of the local communities. Across both
riverine and non-riverine in Karamoja, Afar region,
Lake Baringo, Awash river basin, Nile and Tana river
sites, P. juliflora emerged as the most prevalent and
dominant plant species (Anders Granstrom, 2005;
Mworia et al., 2011; Shiferaw et al., 2021). Its inva-
sive characteristics have contributed to a decrease in
plant species richness and diversity along the river-
ine in Eastern Africa.

According to Masakha and Wegulo (2015), P. juliflora
has displaced Cyperus species, which previously served as
natural filters for water entering the Lakes Baringo and
Bogoria. Unlike Cyperus, P. juliflora lacks the water
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filtration capabilities of this ecotone species it has replaced,
potentially impacting the water quality of both lakes.
Additionally, the proliferation of P. juliflora has outcom-
peted species that traditionally provided vegetables and
fruits that were relied upon during drought seasons.

A study carried out by W. Shiferaw et al. (2021)
in the Afar region of Ethiopia revealed that a mature
P. juliflora consumes a substantial amount of water,
ranging from 3.1 to 3.3 billion cubic meters
annually, translating to about half of the amount of
water received from rainfall in the areas it has
invaded. Wakie et al. (2016) reported that wild ani-
mals, especially herbivores, have migrated to other
areas and their numbers have declined due to the
replacement of native grass and forage species by
P. juliflorain Afar of Ethiopia. In Eastern Africa,
P. juliflora has also adversely affected native flora
by invading grasslands, shrublands and woodlands
since it grows rapidly, quickly fills available space,
forms dense thickets and prevents the growth of
nearby native plants (Kamiri et al., 2024).

According to Shitanda et al. (2013), P. juliflora affects
soil chemical properties, with areas beneath the canopies of
P. juliflora, having a reduction in salinity and alkalinity
compared to adjacent open areas. In addition, the abun-
dance of organic matter in the soil attributed to the accu-
mulation of fallen leaves, and nitrogen fixation properties
due to its symbiotic bacteria in the roots has been reported
to contribute to high levels of total nitrogen (Kahi et al.,
2009). Shiferaw et al. (2021) observed that invasion of
P. juliflora positively influences the physicochemical prop-
erties of the soil, therefore making the soils suitable for
crop and forage production upon restoration). In arid
regions where land is left exposed, P. juliflora species is
used to mitigate desertification and manage soil erosion
(Jama & Zeila, 2005). Additionally, the tree offers other
beneficial services such as providing shade, stabilizing soil
and sequestering carbon.

Socio-economic impacts of Prosopis in Eastern
Africa

With its fruit-bearing cycle, it is feasible to collect large
quantities of pods from forest areas and roadsides.
These pods are utilized safely as a cost-effective feed
resource by substituting expensive forages like corn
and bran. The pods of P. juliflora are also processed to
reduce their sugar content and utilized to produce com-
mercial human food products (Shitanda et al., 2013).
Flowers of P. juliflora are a valuable source of pollen
and nectar, attracting native pollinators, especially bees,
which makes it suitable for apiculture (Jama & Zeila,
2005; Kuwait & Nepal, 2019). The plant’s ability to
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flower throughout the year and produce plenty of pollen
grains and sugar-rich nectar is highly beneficial for
beekeeping and honey production (Kishoin et al,
2024). The honey from P. juliflora flowers is of high
quality, with a pleasant taste and aroma (Pasiecznik,
2022; Walter & Armstrong, 2014). The honey and its
products in Garissa are sold to generate additional
household income (Mohamed & Mbataru, 2021).

As reported by Felker (2009), the exudate gums from
the trunk and branches of P. juliflora are utilized in
various industries, including food, pharmaceuticals,
chemicals and manufacturing. The gum creates an
adhesive mucilage and serves as an emulsifying agent
in confectionery and for repairing pottery. The pharma-
cological properties are attributed to the presence of
flavonoids, phenolic compounds, alkaloids and other
secondary metabolites (Ukande et al, 2019).
Therefore, the plant plays an important role in main-
taining human health and well-being. The benefits asso-
ciated with the utilization of P. juliflora include the
provision of various ecosystem services, contribution
to household incomes, increased adaptive capacity
through nature-based solutions, and therefore enhanced
resilience against climate change (Table 2).

Management strategies of P. juliflora

The management and control strategies for P. juliflora
include chemical, mechanical and biological approaches
aimed at reducing its spread and density (Kamiri et al,
2024). Mechanical control methods, such as hand pulling,
cutting, digging, or uprooting, are common but costly
(Maundu et al., 2009). In Kenya, the management of
P. juliflora involves a combination of mechanical, biologi-
cal and utilization strategies. The mechanical control meth-
ods include manual uprooting, cutting and clearing using
machinery, although these methods are labor-intensive and
costly, with estimates reaching approximately USD2125
per hectare (Maundu et al., 2009). Despite their effective-
ness in the short-term, these methods require repeated
efforts to maintain control over the invasive species
(Table 3). Studies on biological control agents, such as seed-
feeding beetles in Sudan like Algarobius prosopis and
Steraspis speciosa, have shown promise in reducing seed
viability and managing Prosopis populations (Khider et al.,
2011). Utilization strategies play a significant role in the
management of P. juliflora, particularly through its con-
version into charcoal and other wood products. This not
only helps control the spread of the species but also pro-
vides economic benefits to local communities. Charcoal
production, in particular, has been encouraged as a viable
solution, turning a problematic species into a valuable
resource (Mwangi & Swallow, 2008).

In Ethiopia, P. juliflora has negatively impacted pas-
toral communities in the Afar region by reducing the
availability of grazing land and water resources. Its
invasion leads to the loss of livestock and increased
vulnerability of local communities to food insecurity
and poverty (Berhanu & Tesfaye, 2006). Despite these
challenges, the species provides fuelwood and charcoal,
which are crucial for household energy needs (Wakie
et al, 2016). In Somalia, it has been reported that
P. juliflora thorns harm livestock, while its dense thick-
ets impede movement and access to water sources. Its
invasion has exacerbated food insecurity and conflicts
over land use (Alvarez et al., 2017). However, the species
is used as fuelwood and provides charcoal, which is
a source of income for local communities (Wakie
et al., 2016).

In Sudan and South Sudan, P. juliflora has displaced
native vegetation and reduced the availability of grazing
land, leading to conflicts over resources, particularly in
pastoral areas. Despite its negative impacts, the species
provides fuelwood and construction material, contri-
buting to local economies (Khider et al., 2011). In
Eritrea and Djibouti, P. juliflora reduces native plant
diversity by up to 80% in heavily invaded areas and
depletes water resources by consuming approximately
25-30% more groundwater than native vegetation,
while its dense thickets obstruct access to rivers and
wells, exacerbating biodiversity loss and water scarcity.
Its thickets impede movement and access to agricultural
lands, leading to conflicts over access to critical land
resources. However, it provides fuelwood and charcoal,
which are vital for household energy needs (Gianvenuti
et al., 2018).

In the Ng’ambo region of Tanzania, P. juliflora has
encroached on agricultural lands and natural ecosys-
tems, thereby intensifying competition over resources
that eventually results in conflicts. Its invasion has
increased food insecurity and reduced income for pas-
toralists. However, the species provides affordable wood
for construction and fuel, supporting local economies
(Bukombe et al., 2021). In the Karamoja region of
Uganda, P. juliflora poses a potential threat to native
vegetation and agricultural productivity. Its invasion
leads to conflicts over land use and increased food
insecurity in semi-arid regions (Wakie et al., 2016).

Relevant findings by country

Most of the studies on the management of P. juliflora in
Eastern Africa have been predominantly conducted in
Kenya and Ethiopia. The distribution of the reviewed
publications on Prosopis management, spatial distribu-
tion, utilization and impacts in Eastern Africa shows
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Table 3. Management strategies for controlling Prosopis juliflora in Eastern Africa (Adopted from (Wakie et al., 2016); Ukande et al.
(2019); Choge et al. (2022); Pasiecznik (2022); Mohamed and Mbataru (2021) and Kamiri et al. (2024))

Strategy Goal Specific aim

Biophysical needs

Resource Requirements Organizational needs

Mechanical Use of machinery to remove trees and stumps.  Dry or moderately  Tractors, root ploughs, High level of management input,
Control moist soil heavy chains and maintenance of machinery.

Chemical Use herbicides to reduce the growth and Trees with woody  Systemic herbicides, aerial Monitoring and regulation of
Control development of P. juliflora. stems application systems herbicide use.

Biological Introduce predators or pathogens to control Suitable habitat for Identification and Long-term monitoring, and
Control reproduction and reduce the seed population. biological agents introduction of specific collaboration with research

insects institutions

Control Utilize cleared wood for charcoal or fuel wood. Suitable conditions  Processing facilities, Market development, community
through Use cleared land for pasture or crops. for harvesting market access, training engagement
Utilization Manufacture pod-flour for animal feed and

human food.

South Sudan
Eritrea

Djibouti

)
=3 by
)

Somalia

Country

Tanzania 6.0
Sudan
Ethiopia

Kenya

0.0 10.0

20.0

30.0 40.0 50.0

Percentage of reviewed publications (%)

Figure 3. Distribution of publications on the management of P. juliflora by Eastern African countries.

Kenya leading with 46% of the papers, followed by
Ethiopia (24%), Sudan (10%), Somalia (4%), Tanzania
(6%), Eritrea (4%), South Sudan (4%) and Djibouti (2%)
(Figure 3; Table 2). This indicates a strong research
presence and a likely higher priority in addressing
P. juliflora-related challenges in Ethiopia and Kenya.
The higher number of studies in Kenya is attributed
to, among others, the severity of the P. juliflora invasion
and impacts in the country, the magnitude of interest
and concern about P. juliflora in the Country, and pre-
sumably the urgency to understand its impacts to
inform the management strategies and policy relative
to Ethiopia.

The disparity in the intensity of research on Prosopis
between the two countries suggests that while the inva-
sion of P. juliflora is a concern in both Kenya, the
problem is probably either more severe or more prior-
itized in Kenya. This may reflect differences in environ-
mental conditions, the scale of P. juliflora invasion, the
impact on the environment and communities, and

availability or resource allocation to research and man-
agement efforts.

Management of P. juliflora in Eastern Africa

The studies on Prosopis management strategies reveal
a balanced use of different methods to address the com-
plex challenge posed by the invasive species. Its control
through utilization, which is the most common strategy,
emphasizes turning a problem into an economic oppor-
tunity (Choge & Muthike, 2014; Kamiri et al.,, 2024;
Mohamed & Mbataru, 2021; Mwangi & Swallow, 2008;
Patnaik et al., 2017; Wakie et al., 2016). Chemical control
offers a quick and effective reduction of Prosopis spread
but comes with environmental and safety concerns
(Choge et al,, 2022; Degefu et al., 2022; Ilukor et al.,
2016; R. D. van Klinken, Hoffmann, Zimmermann,
Roberts, & Muniappan, 2009; Wakie et al, 2016).
Mechanical control provides immediate physical removal
but is resource-intensive (Balcha, 2022; Shanwad et al,,



2015; Wakie et al, 2016). These strategies represent
a comprehensive approach to managing P. juliflora,
reflecting both the urgency of the problem and the diverse
conditions under which different methods may be
applied effectively.

The 27 cited studies in this review, highlight three
primary approaches of P. juliflora management: utili-
zation, mechanical control, chemical control, restora-
tion and biological control. Each strategy reflects
different methods and philosophies for addressing
the spread and the impacts of the species. The utiliza-
tion approach emerged as the predominant manage-
ment strategy, accounting for 55.6% of the reviewed
studies (Figure 4). A study by Mwangi and Swallow
(2008) emphasized the potential of P. juliflora as
a source of economic benefits to local communities
through the provision of fuelwood, charcoal and fod-
der. According to Sirmah (2018), the use of P. juliflora
pods as livestock feed in Baringo Kenya highlights the
nutritional benefits of the species and its potential to
reduce grazing pressure on native forage species.
According to N. M. Pasiecznik et al. (2001),
P. juliflora pods can be processed into flour for
human consumption, providing an alternative food
source during times of scarcity. Choge et al. (2007)
more economic  opportunities presented by
P. juliflora, including its provision of materials for
furniture making and construction, thus creating
employment opportunities among local communities.

Mechanical methods were reported in 22.2% of the
reviewed studies, highlighting the reliance on physical
removal techniques such as cutting and uprooting
(Figure 4; Table 4). These methods are often employed in
conjunction with other strategies to ensure more effective
control of P. juliflora populations. Findings of the study by
Shackleton et al. (2014) suggested that mechanical removal
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could be effective in the short-term, but might require
continuous effort and monitoring to prevent regrowth. In
Ethiopia, Mehari (2015) established that repeated cutting
and manual removal could significantly reduce P. juliflora
density, although it was found to be labor-intensive. In
another study by Kassahun et al. (2008), it was reported
that mechanical removal in Ethiopia led to significant
reductions in P. juliflora cover, but also emphasized the
importance of follow-up treatments to prevent reinvasion.
Wakie et al. (2012) observed the need for combining
mechanical methods with other strategies to enhance long-
term effectiveness, which aligns with the current review’s
findings, showing the predominance of mechanical meth-
ods, in combination with other approaches to enhance
efficacy.

Chemical control was highlighted 11.1% of the stu-
dies, with an emphasis on the application of herbicides
to manage P. juliflora (Figure 4). This method is often
considered when mechanical methods are insufficient or
impractical. Zeila (2011) noted that herbicides could be
effective in reducing P. juliflora density but need careful
consideration of environmental impacts and the poten-
tial development of herbicide resistance. Balcha (2022)
observed that specific herbicides could effectively con-
trol P. juliflora in northern Ethiopia despite the obvious
concerns about the cost of application and potential
environmental consequences. According to a study by
Degefu et al. (2022) in Ethiopia, the efficacy of different
herbicides in controlling P. juliflora and the importance
of applying them at the correct growth stages showed
effectiveness in the management of the plant. Linders
et al. (2019) emphasized the role of integrated chemical
management, combining herbicide application with
mechanical removal to enhance overall control effi-
ciency. The moderate representation of chemical con-
trol in the reviewed literature reflects the cost and

22

0.0 10.0 20.0

30.0 40.0 50.0 60.0

Percentage of studies citing control methods

Figure 4. Management strategies of P. juliflora in the reported studies (n = 27 studies).
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Table 4. Selected studies for each thematic area addressed in the review

Thematic Area

Key Findings

References

Spread and Spatial
Distribution

Ecological Impacts

Social impacts

Economic Impacts

Control Strategies

P. juliflora was introduced in Kenya in 1973 for the rehabilitation of quarries near the coastal city of
Mombasa from where it spread to other parts of the coastal region.

It was introduced to Lake Baringo, Kenya in the early 1980s area as part of the Fuelwood Afforestation
Extension Project.

Initial entry into Tana River County, Kenya was in 1983 when a forester established a pilot plantation.

P. juliflora has occupied 12% of land in Ethiopia, close to 550,000 ha of land in Somaliland, and
increased more than 200-fold in Kenyan rangelands between 1980 and 2017.

The spread of P. juliflora is attributed to the expansion of agriculture, climate change, increased travel
and trade, and massive development of road and irrigation systems in East Africa.

P. juliflora has resulted in a decline in native species and the depletion of natural water springs.

The evergreen nature of P. juliflora contributes to its continuous water consumption throughout
the year.

It has resulted in a reduction in the population of crucial forage species.

It has displaced Cyperus species which previously served as natural filters for water entering Lake
Baringo and Lake Bogoria in Kenya.

In Afar, Ethiopia, wild animals have been displaced due to the replacement of native grass and forage
species by P. juliflora.

P. juliflora reduces the salinity and alkalinity of soil.

P. juliflora positively influenced the physicochemical properties of the soil.

The trees provide shade for plants, stabilize soil, and sequester carbon.

The species out-compete the native plant species in Kenyan rangelands by depleting the water and
nutrient resources.

Herbaceous plants growing under P. juliflora have declined by 27% compared to non-invaded areas
within a year.

The positive impacts of P. juliflora include control of erosion, biological Nitrogen fixation, provision of
nesting platforms for birds and habitats of other wildlife, and source of nectar/pollen.

P. juliflora thorns cause harm to humans.

It has spread across most of the Afar region of Ethiopia in areas previously used for traditional Afar
sports hence hindering sports and dance activities in all the villages.

It has encroached on paths, dwellings, water sources, farms, and pastureland, restricting movement
and other activities.

P. juliflora thickets create breeding grounds for mosquitoes, leading to a rise in malaria cases.

Its invasion leads to severe food insecurity and potentially triggers tribal conflicts over the remaining
pastures and farmlands.

In Tanzania, it has led to the reduction of grazing areas, competition for pasture and water, and both
interethnic and intra-ethnic conflicts.

In Baringo, Kenya, it has displaced people forcing them to seek new settlements and sometimes lease
land for cultivation.

P. juliflora invasion has resulted in a decline in livestock numbers leading to decreased income for
pastoralists in Kenyan rangelands.

P. juliflora provides affordable wood that is used for construction or fencing poles.

It provides fuelwood or wood for charcoal production

Charcoal from P. juliflora provides an opportunity to supply affordable cooking fuel.

It is a valuable forage for livestock.

Pods are utilized as a cost-effective feed resource by substituting expensive feedstuff like corn and
bran.

Pods are processed to reduce their sugar content and then utilized as commercial human food
products.

P. juliflora flowers are a valuable source of pollen and nectar which makes them suitable for apiculture

It's ability to flower throughout the year and produce plenty of pollen grains and sugar-rich nectar is
highly beneficial for beekeeping and honey production.

P. juliflora honey is of high quality, with a pleasant taste and aroma.

The honey and its products are sold to generate additional household income.

The exudate gums from the trunk and branches of P. juliflora are utilized in various industries, including
food, pharmaceuticals, chemicals, and manufacturing.

The pharmacological properties of P. juliflora play an important role in maintaining human health and
well-being.

The primary control strategies of P. juliflora involve chemical, mechanical, and biological approaches
aimed at reducing stand densities.

Mechanical control entails removing P. juliflora using machinery or manual methods such as hand
pulling, cutting, digging, or uprooting.

In Ethiopia, mechanical control of P. juliflora has been attempted using bulldozers and human labor.

In Kenya, mechanical clearing of one-hectare costs about USD 2125/ha.

In Ethiopia, slashing and burning young P. juliflora was effective in controlling and preventing spread
in recently infested semi-arid areas but ineffective in humid environments.

In Baringo County, Kenya, 90% of affected farmers favor complete eradication through mechanical
uprooting of P. juliflora and replacing it with less invasive and thornless shrubs.

Chemical control methods are unsuitable for low-input agricultural systems in Eastern Africa due to
high costs and the required technical skills.

In Sudan, two beetle species, Alagarobius Prosopis (family Brucidae) and Steraspis speciosa (family
Buprestidae), are used for control of P. juliflora.

(Jama & Zeila, 2005)
(Lenachuru, 2003)

(Zeila et al., 2004),
(Kamiri et al., 2024)

(Boy, 2005)

(Tadros et al., 2020),
(W. Shiferaw et al., 2021)

(Clement et al., 2020)
(Masakha & Wegulo, 2015)

(Wakie et al., 2016)

Shitanda et al., 2013)

W. Shiferaw et al., 2021)

Jama & Zeila, 2005)

Gitau, 2020) (Witt et al.,
2018).

(Choge et al., 2022)

(Mudoi, 2022)

(Maundu et al., 2009)
(Wakie et al. 2016)

(Maundu et al., 2009)

(Mwangi & Swallow, 2005)
(Admasu, 2008)

(Bukombe et al., 2021)
(Mwangi & Swallow, 2005)
(Eschen et al., 2021)

Huho & Omar, 2020)
Tuwei et al.,, 2019)

Koech et al., 2020)

Tabe- Ojong, 2023),

(
(
(
(
(Ruiz-Nieto et al., 2020)
(Sawal et al., 2004)
(Shitanda et al., 2013)

(Jama & Zeila, 2005)
(Kishoin et al., 2024)

(Pasiecznik, 2022; Walter &
Armstrong, 2014)
(Mohamed & Mbataru, 2021)
(Felker, 2009)
(Ukande et al., 2019)
(Kamiri et al., 2024)
(Shitanda et al., 2013)
(Network, 2014)
(Maundu et al., 2009)
(Berhanu & Tesfaye, 2006)
(Mwangi & Swallow, 2005).
(Haregeweyn et al., 2013)

(Khider et al., 2011)

(Continued)
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Thematic Area

Key Findings

References

Management

Strategies spread from the center of occurrence.

Fencing is done to restrict animal movement which prevents seed dispersal by animals.
In Ethiopia, P. juliflora is controlled through the utilization of charcoal production.

P. juliflora is managed through containment at specific sites or isolating infested areas to slow the

(Mbaabu, 2023)

(Alvarez et al., 2017)
(Wakie et al., 2016)

In Djibouti, P. juliflora provides cooking energy to the Ali-Addeh and Holl Holl refugee camps, and this (Gianvenuti et al., 2018)

helps control its spread.

environmental concerns and therefore need for inte-
grated management approaches.

Biological control methods were the least mentioned in
the reviewed literature, with only 3.7% of the studies focus-
ing on the approach (Figure 4; Table 4). This might be due
to the complexity and unpredictability of biological control
agents. van Wilgen et al. (2012) highlighted challenges in
identifying and establishing biological control agents for
invasive species, emphasizing the need for rigorous pre-
release testing to ensure specificity, prevent non-target
effects, and predict ecological outcomes, along with long-
term monitoring to evaluate impacts and refine strategies.
Witt and Luke (2017) investigated the potential of utilizing
natural enemies of P. juliflora in Kenya but indicated that
more research was needed to identify effective biocontrol
agents. Additionally, Tessema (2012) explored the potential
of fungal pathogens as biological control agents for
P. juliflora in Ethiopia, although further research has been
recommended to confirm their efficacy. Adhikary (2021)
discussed the use of seed-feeding bruchid beetles as
a potential biocontrol method, highlighting the need for
rigorous evaluation before widespread application.

The restoration approach, which was reported in 7.4%
of the reviewed studies, aims at rehabilitating areas
invaded by P. juliflora (Figure 4; Table 4). This often
involves the removal of P. juliflora and replanting native
vegetation to restore ecological balance. Shiferaw et al.
(2004) highlighted the challenges of restoring ecosystems
impacted by P. juliflora while emphasizing the impor-
tance of native species re-establishment. Githae and
Mutiga (2021), in their study conducted in Kenya,
found that integrating community involvement in

restoration efforts led to more sustainable outcomes.
A study by Wainaina et al. (2021) also found that parti-
cipatory restoration projects involving local communities
significantly improve the success rates of rehabilitation
efforts. Eschen, Bekele, Jumanne, Kibet, Makale,
Mbwambo, Megersa, et al. (2023) in their study con-
ducted in Eastern Africa, demonstrated the effectiveness
of combining mechanical removal with the replanting of
native grasses to restore degraded rangelands.

Research gaps on P. juliflora management in
Eastern Africa

Table 5 highlights critical research gaps concerning
the management, impacts and dissemination of
information about Prosopis juliflora. The species
poses significant environmental, social and economic
challenges, yet there are notable deficiencies in
research and practical frameworks needed for its
effective control. The identified gaps underline the
urgent need for comprehensive studies, policy for-
mulation and integrated management approaches to
mitigate the adverse effects of P. juliflora in the
Eastern African landscape.

Lessons learnt and knowledge gaps in the
management of P. juliflora in Eastern Africa

In Kenya, most research findings have emphasized the
importance of community involvement and economic
utilization (Mbaabu, 2023; Mwangi & Swallow, 2008).
Effective management requires the active participation

Table 5. A summary of potential research areas and identified gaps during the review

Research areas

Gaps

Research outputs and °
Dissemination i
ment decisions.

Management of P. juliflora .
[ ]

.

[ ]

Impacts of P. juliflora .
.

Data on invasion pathways o
.

Inadequate capacity-building framework, community education, and awareness of P. juliflora management
Lack of an integration approach for bringing together the social, ecological, and economic attributes during manage-

No clear empirical data on the on-farm resources needed in the management of P. juliflora.

No cost-benefit analysis to establish cost-effective control/management strategies.

P. juliflora. In Kenya and Ethiopia, there exist National Prosopis Strategies that need to be fully implemented.
No data/monitoring tool for the management and control of future P. juliflora spread and invasion.

No empirical data on the environmental, social, and economic losses as a result of the P. juliflora invasion.
No risk analysis for the future spread and genetic evolution of the species.

No data on site-specific causes of the spread and cover of P. juliflora.

Inadequate research across various ecosystems
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Table 6. Specific requirements, objectives, methods, challenges, conditions and resources needed for Prosopis containment, eradication
and utilization (Adopted from Kamiri et al. (2024); Maundu et al. (2009); Mudoi (2022); Pasiecznik (2022); Pasiecznik et al. (2014); Tabe-
Ojong (2023); Wakie et al. (2016); Witt et al. (2018) and W. Shiferaw et al. (2021))

Specific
Requirements

for Objective Method

Challenges

Conditions Resources needed

Containment  Prevent or slow Fencing of invaded

of Prosopis the spread. areas, restricting knowledge of sedentary
Spread animal movement, animal production, labor-
control measures at intensive control of young
the periphery plants
Eradication Complete Physical removal, High labor costs, need for
and Control removal or chemical control, coordinated action,
of Prosopis long-term restorative habitat environmental impact of
reduction of management chemicals
the Prosopis
population
Utilization of ~ Derive Timber and firewood  High management demands,
Prosopis economic production, charcoal restrictions on logging and
benefits making, sale of wood, lack of
from transforming pods awareness of benefits, risk of
Prosopis- into animal feed and slowing down eradication
invaded land human food efforts

High initial investments,

Wetlands with shallow
groundwater, humid
environments for early
interventions, dry
season for biomass
burning

Recently invaded sites,
semi-arid regions, low
livestock density areas

Capital for fencing, labor for
clearing, knowledge-intensive
livestock rearing

High labor, chemicals, machinery,
coordinated community efforts

Low initial investments for
charcoal production, capital for
pruning and processing,
knowledge-sharing, education,
and training, harmonized
government policies

Requires older, well-
established stands

of local communities in monitoring and control efforts,
ensuring that strategies are sustainable and adapted to
local conditions. Empirical studies have encouraged the
use of P. juliflora for economic purposes such as the
production of charcoal and wood products, as well as
the provision of financial incentives towards support
control of the species (Khider et al., 2011; Mbaabu,
2023).

Most studies in Ethiopia highlight the need for inte-
grated approaches and sustainable practices (Berhanu &
Tesfaye, 2006). Combining mechanical removal with
utilization strategies has proved to be more effective
than relying on a single method of control (Wakie
et al.,, 2016). Studies have emphasized the sustainable
utilization of P. juliflora, such as charcoal production
and animal feed to help control its spread while sup-
porting local livelihoods (Shiferaw et al., 2019). On the
other hand, studies in Somalia emphasize the impor-
tance of community engagement and economic incen-
tives in ensuring effective and sustainable management
of Prosopis (Alvarez et al., 2017). Involving local com-
munities in removal and utilization efforts is crucial for
the success of control measures. Providing economic
benefits through the use of P. juliflora supports sustain-
able management and enhances the removal of the plant
(Geesing et al., 2004). Studies in Sudan and South Sudan
highlight the effectiveness of integrated management
and local participation.

Lessons learned from Eritrea and Djibouti show the
importance of community-based approaches and eco-
nomic utilization. Involving local communities in man-
agement efforts ensures management by application of

sustainable intervention. Studies from Tanzanian
underscore the importance of integrating community
engagement and economic benefits because effective
management requires active participation from local
communities to ensure sustainability and effectiveness
(Kweka et al., 2023; Malila, 2021; Swai et al., 2024).
Studies conducted in Uganda emphasize the need for
preventative measures and community involvement.
Early intervention and preventative measures are crucial
for effective management of the spread of P. juliflora
(Table 6)

Conclusion

The spread of P. juliflora in Eastern Africa is extensive,
having been introduced in the 1970s and 1980s for
projects such as quarry rehabilitation, afforestation,
and fuelwood production. It now occupies vast areas,
including 12% of Ethiopia’s land, 550,000 hectares in
Somaliland, and significant portions of Kenyan range-
lands, where its presence has increased more than 200-
fold since 1980. This proliferation is driven by agricul-
tural expansion, climate change, and infrastructure
development, emphasizing its aggressive spread across
diverse landscapes.

The ecological impacts of P. juliflora are both positive
and negative. Negatively, it suppresses native species,
reduces herbaceous vegetation by up to 27%, displaces
natural water filters, and contributes to the loss of wild-
life habitats. On the positive side, it stabilizes soil,
enhances soil nutrients through nitrogen fixation, and
provides shade for plants. These contrasting effects



highlight its role as both an ecological disruptor and
a contributor to environmental services in certain
contexts.

Socially, P. juliflora poses significant challenges to
both animals and people. Its thorns harm humans,
while its invasive spread restricts access to water, pas-
turelands, and traditional activity areas. It also displaces
communities and exacerbates health issues, such as
malaria, due to mosquito breeding in its thickets.
Furthermore, it has disrupted traditional and cultural
practices in Ethiopia and triggered resource-based con-
flicts in regions like Tanzania, amplifying its social
ramifications.

Economically, P. juliflora offers a mix of opportu-
nities and challenges. While it provides affordable wood,
charcoal and high-quality honey, along with forage and
gum for industrial applications, its invasion reduces
grazing lands and livestock numbers, leading to income
losses for pastoral communities. Its products, however,
support livelihoods, showcasing its economic potential
when managed sustainably.

Management of P. juliflora remains a significant
challenge due to the high costs and technical demands
of control strategies. Mechanical methods, though effec-
tive, are resource-intensive, while chemical control is
often impractical in low-input systems. Biological
approaches, such as using beetles, show potential but
require further refinement. Utilization strategies, like
charcoal production, containment through fencing and
livestock feed formulation, provide promising avenues
for mitigating its spread while deriving economic ben-
efits. These management efforts underscore the impor-
tance of balancing eradication with sustainable
utilization.
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