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Abstract
Prunus africana, is widely known for its medicinal value. The tree has being
overexploited for its bark highly valued remedy against prostate disorders. One
way of conserving it, is through its domestication. There is a need to assess the
potentials and constraints to its domestication. The objective of this study was
to generate information to improve strategies for its conservation and
domestication in Kenya. A survey was done on farms adjacent to Kobujoi and
Kakamega forest reserves (western Kenya) using a semi-structured
questionnaire. The results indicate that farmers in Kobujoi were more aware of
P. africana uses than those in Kakamega. Firewood recorded the highest
frequency of use in both areas while its medicinal use ranked third. In Kobujoi,
the species competition with the agricultural crops was the main constraint
while in Kakamega, certain discouraging customs and beliefs ranked highest.
Lack of seedlings was also a common constraint.
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1. Introduction
1.1. Background Information

In the pre-colonial era, trees that grew in Kenya were mostly indigenous with a high species diversity. Natural
forests were later cleared or valuable timber species were extracted and replaced by other land uses such as
agriculture, plantation forests, human settlement among others. The introduction and promotion of agroforestry
systems enhanced the use of exotic tree species at the expense of the indigenous ones in the country [1]. This lead
to a rapid decline of indigenous trees species, Prunus africana being included.

Prunus africana, commonly known as red stinkwood, is an evergreen tree, up to 30 m in height, with a stem
diameter of up to 1 m, the bark is blackish-brown and rugged and branchlets are dotted with breathing spots [2]. It
has a heavy, shining foliage composed of alternate, simple leaves, oval or lance shaped, which when crushed have
a bitter-almond smell. Its flowers are small, white or greenish in colour. P. africana, is a highland forest tree,
growing in the humid and semi-humid highlands and humid midlands. In Kenya, it naturally grows on the slopes
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of Mt Kenya, Mt Elgon, the Aberdares Range, Cherangani Hills, Tugen Hills, Mau Range, Timboroa, Nandi and
Kakamega Forests. It is mostly found in association with species such as Albizia gummifera, Aningera
adolfi-friederici, Cassipourea malosana, Celtis africana, Podocarpus falcatus and Polyscias kikuyuensis. The
species has a high light requirement and grows best in forest gaps [2].
The tree species is widely known for its medicinal value, control of soil erosion, high quality firewood, mulch

and green manure, bee forage and shade [3]. It is also used for both structural and furniture timber, poles and
making mortars. The species has of recent past, also being overexploited as its bark has a high cash value in the
international trade as a remedy against prostate disorders, leading to the species being threatened with extinction
[4] [5].
The harvest of mature, seed producing trees severely reduces natural regeneration and destroys the natural

resource base in collection areas thereby interfering with production of seedlings. The tree is restricted to areas
with altitude of 1,000 m and above, grows slowly, has recalcitrant seeds and does not maintain a large seedling
bank in the forest understorey posing a great problem in regeneration in the natural environment. Natural
populations of Prunus africana also present management problems because of low and patchy stocking levels and
the frequent under-representation of small individuals.
There is therefore need to conserve the species. One of the recommended ways of conserving this species is

through its domestication. “Domestication of trees involves accelerated and human-induced evolution to bring
species into wider cultivation through a farmer-driven or market-led process. This is an interactive procedure
involving the identification, production, management and adoption of desirable germplasm” [6]. Since the farmers
have vested interest on the crops and trees they grow, the deliberate cultivation of P. africana on their farms
potentially promises a sustained supply of its products. This will be motivated by the cash value of the bark and
the security of future harvests. However, its introduction into the farms is bound to face some challenges and
hence the need to assess the level, potential and constraints to its domestication in some areas that the species is
naturally found.

1.2. Objectives of the study

The overall goal was to generate information for improving conservation and domestication of Prunus africana
on farms in Kenya.
The specific objectives were:

1) To assess the domestication level of P. africana and other common tree species on farms adjacent to South
Nandi/ Kobujoi and Kakamega forest reserves.

2) To identify the potentials and constraints for P. africana growing on farms adjacent to Kobujoi and
Kakamega forest reserves.

2. Materials and Methods
2.1 Study sites

The assessment of level and character or manner of tree planting was done on farms adjacent to Kobujoi and
Kakamega forests in western Kenya. The sites were selected on the basis of natural availability and ecological
distribution of Prunus africana together with the geographical and cultural or user differences of people living
adjacent to the forest reserves involved in the survey.

2.2 Farm survey

Farm survey was conducted for assessment of the distribution, uses and constraints to domestication of Prunus
africana in the farms adjacent to Kobujoi and Kakamega forest reserves. The survey was aided by the use of a
semi-structured questionnaire. A total of 72 farmers (36 each from both Kakamega and Kobujoi) were interviewed
and the answers given were incorporated with the general observations made in the farms. In addition to filling the
questionnaires, physical counting for all Prunus africana trees growing on farms was made. The data was
analysed and presented in graphs and tables.

2.3 Sampling procedure in farms selection

A stretch of about 10 kilometers running along Kobujoi forest edge was demarcated. A second stretch of the
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same length (10 km), was demarcated about 2.5 kilometers from the forest edge while the third transect was made
about 5 kilometers from the forest edge. For every transect, 12 farms were sampled systematically (after every 0.8
km) and used for the survey. Similar stretches were demarcated on farms adjacent to Kakamega forest reserve.

3. Results and Discussion
3.1 Level of trees domestication in Kobujoi and Kakamega forest areas

In all the sampled farms adjacent to Kobujoi and Kakamega forest areas, tree farming was prevalent. Kobujoi,
however, had more tree species (57) than Kakamega (49) (Appendix I). Some 31 tree species were common in
both areas in varying intensities. Generally, Kobujoi observed more farmers (25) who had Prunus africana on
their farms than Kakamega area (20). The most commonly grown tree species in the study areas and their reported
uses are shown in Tables 1 and 2 below.
Table 1. Ten most frequently occurring tree species in farms adjacent to Kobujoi forest reserve and their uses

Tree species
% of farmers reporting the use of tree species as:

CC FW CN FC MD SD TB FR

Croton macrostachyus 31 83 3 6 42 56 44 0

Croton megalocarpus 39 92 6 11 14 47 47 0

Cupressus lusitanica 0 58 22 33 0 17 72 0

Eriobotrya japonica 0 44 0 8 0 33 0 56

Eucalyptus spp 3 81 36 42 0 0 75 0

Markhamia lutea 3 53 33 22 8 22 44 0

Persea americana 0 25 0 0 0 31 0 44

Polyscius fulva 0 47 3 0 3 11 47 0

Prunus africana 11 64 3 11 28 11 61 0

Zanthophyllum gillettii 6 47 0 0 47 0 58 0

Key
FW = Fuelwood SD = Shade CN = Construction poles TB = Timber
FC = Fencing FR = Fruits MD = Medicine CC = Charcoal

Table 2. Ten most frequently occurring tree species in farms adjacent to Kakamega forest reserve and their uses

Tree species
% of farmers reporting the use of tree species as:

CC FW CN FC MD SD TB FR

Croton macrostachyus 53 83 0 0 11 11 58 0

Cupressus lusitanica 3 72 22 19 0 0 78 0

Eucalyptus spp 3 81 31 28 3 0 86 0

Grevillea robusta 8 44 3 0 0 3 50 0

Mangifera indica 0 31 0 0 0 6 0 42

Markhamia lutea 0 44 31 28 6 3 56 0

Olea capensis 8 44 0 0 50 0 50 0

Persea americana 3 58 0 0 0 8 3 75

Prunus africana 19 44 3 0 17 0 50 0

Zanthophyllum gillettii 17 50 0 0 64 0 64 0

Key
FW = Fuelwood SD = Shade CN = Construction poles TB = Timber
FC = Fencing FR = Fruits MD = Medicine CC = Charcoal
A study by [7] in Tanzania indicates that P. africana is among the most preferred species, ranking fourth



Gachie P. K., Koech E.K., Njung’e J.T., Simons A.J.

DOI: 10.26855/ijfsa.2020.06.007 159 International Journal of Food Science and Agriculture

amongst ten most preferred trees in the study area. Other important trees mentioned by respondents were Cordia
africana, Grevillea robusta and Cupressus lusitanica. In Cameroon, [8], found that P. africana is mostly
cultivated as a cash earning enterprise, an important medicine for home consumption and other multiple products
such as handles for axes and hoes, mulch and green manures, firewood, poles and seed sales. A study carried out
in Chapereria Division West Pokot County Kenya by [9] had 25 medicinal trees and shrubs while [10] found 17
major multipurpose tree species growing on farms at Kapsaret division of Uasin Gishu county in Kenya. [10] also
found out that trees on farm are utilized for fodder (10%), soil fertility improvement (47%) while timber and fuel
accounted for 77%.

Occurrence and planting niche of Prunus africana

More farmers had Prunus africana trees in their farms in Kobujoi (n=25) than in Kakamega (n=20). The
species appeared as both planted and naturally occurring in both areas (Table 3).
Table 3. Nature of occurrence of Prunus africana by farm holdings in Kobujoi (n = 25) and Kakamega (n = 20) forest areas

% of farmers where the species occurred

Study site As planted stock Naturally Both planted and naturally

Kobujoi 44 36 20

Kakamega 50 45 5

The main planting niches for Kobujoi are on boundaries, watershed and on farm in a scattered manner. In
Kakamega Prunus africana was mainly sighted on boundaries, scattered on farm and as woodlots (Table 4).
Table 4. Main planting niche of Prunus africana on farms in Kobujoi (n = 111) and Kakamega (n = 77)

Proportion (%) of Prunus africana trees at:

Planting niche Kobujoi Kakamega

Boundary planting 58 51

Trees on watershed areas 20 9

Trees scattered on the farm 14 27

Trees on homestead 8 1

Woodlot 0 12

According to the respondents of Kakamega, the tree was not supposed to be planted but rather should grow on
its own. If planted, it was a bad omen and associated with death of members of the concerned family. For the
same reason, it was also not allowed to grow near a homestead. That is why there is minimal planting of Prunus
africana near homestead in the area. Elsewhere, according to [8], P. africana was commonly mixed with other
species in woodlots (4 of 10 farmers) on land where crops had not performed well. Other common niches, each
planted by 4 of 10 farmers, included in coffee plantations, on boundaries, and scattered in food crops.

3.2 Factors influencing planting/retention of Prunus africana on farms

Farmers knowledge of the use of Prunus africana

The data collected indicate that farmers in Kobujoi are more aware of Prunus africana uses than those in
Kakamega (Table 5). Firewood recorded the highest frequency of use in Kobujoi while timber was cited highest in
Kakamega. Kobujoi farmers had extra knowledge of the species uses than those from Kakamega. The extra
knowledge comprised of the species reported provision of shade, fencing material, mulch, bark sale and spearhead
poison in Kobujoi.
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Table 5. Utilization or use knowledge of Prunus africana by farmers living adjacent to Kobujoi (n = 36) and Kakamega (n =
36) forests

Use
% of farmers reporting a particular use of P. africana at:
Kobujoi Kakamega

Firewood 64 44
Timber 61 50
Medicinal 28 17
Shade 11 0
Fencing 11 0
Charcoal 11 19
Mulch 6 0
Bark sale 3 0
Poles 3 6

Spearhead poison 3 0

As a multipurpose tree species, Prunus africana can positively contribute to the well being of the farmers. Its
timber is of high quality (heavy, hard, tough and of above-average strength [11]). This makes it suitable for
construction work as evident in Kobujoi and Kakamega areas. The same quality makes it preferred for fencing in
Kobujoi. Firewood is another basic use of P. africana both in Kobujoi and Kakamega as it is the main source of
energy for cooking food. This is in line with most of Kenyan rural population, of which 80% uses fuelwood as a
source of fuel in their food preparation and warming their houses [12]. The species makes excellent firewood
because its wood burns for long periods of time at high intensity [13]. Due to its evergreen character, Prunus
africana is used in Kobujoi area to provide shade, acts as an ornamental tree and protects buildings from strong
winds while planted near homesteads.
Forests and trees in particular, play a crucial role in health of many people [14]. The use of local drug plants

varies from species to species, from distance to distance, from place to place, from time to time and even from
person (medicine man) to person [15]. In Mwingi [16], and Kakamega [17] found 28 and 40 highly specialized
tree species respectively, while in Marakwet [18] found a total of 111 tree species used for medicinal purposes.
There are, of course, many similarities in the utilization of the plants as well. The Nandis and the Luhyas living in
Kobujoi and Kakamega respectively, have a wide indigenous knowledge of medicinal trees (Table 1 and 2). More
farmers from Kobujoi (28%) were aware of the species medicinal value than in Kakamega (17%). Prunus
africana’s use for medicinal purposes ranked third on both study areas, only after Zanthoxylum gillettii and
Croton macrostachyus in Kobujoi and Zanthoxylum gillettii and Olea capensis subsp welwitschii in Kakamega.
Elsewhere, according to [19] and [20], Prunus africana is the fourth most important traditional medicinal plant
species in Cameroon.
Some diseases reported to be treated using P. africana by the locals were similar in both places (stomach ache

and chest pain), while others were site specific (Table 6). Elsewhere, in Oku, traditional doctors use some Prunus
africana bark in preparing nearly all traditional medicines; it is especially important in cures for stomach ailments
(“belly bite”), fever, rheumatism, and gonorrhea. [21] have recorded Prunus africana as an important medicine
for treating malaria, stomach ache and fever in the Ijim/Kom area. Use of the bark to treat stomach ache is also
recorded from East Africa [15] and in Cameroon [22].
Table 6. Cited medicinal value of Prunus africana by farmers living adjacent to Kobujoi and Kakamega forests

Study area Diseases reported to be treated by P. africana

Kobujoi

(a) Human: Stomach ache (9%), prostate cancer (4%), gonorrhea (3%), liver (3%), chest
pain (3%), cold (3%), asthma (3%).
(b) Livestock (cattle): Indigestion (3%), diarrhea (3%), placenta disorders (3%), East Coast
Fever (3%).

Kakamega (a) Human: Stomach ache (12%) and chest pain (5%).
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The reliance of indigenous forests as sources of the bark is not sustainable and need to be supplemented by
planting the species both in government forests (as enrichment planting and plantation) and on farms. The price of
Prunus africana’s bark is, however, low to entice the farmers in its cultivation. One buyer was reported buying
the bark from the farmers at Ksh. 300 (US$ 3.75) per one-ton pickup. There is therefore need to develop the
bark’s market. The sale of Prunus africana seedlings and/ or seeds can also be a profitable venture for small-scale
farmers. In Cameroon, a farmer was documented selling the seeds for US$ 8 per kilogram [23].

Land size and cultivation level of Prunus africana on farms

Majorities of the farmers in the study areas are small-scale holders with less than four hectares of land (Table 7).
The case is more pronounced in Kakamega where about 89% of the sampled farmers had two or less hectares of
land. The average farm sizes in Kakamega county is 1.5 acres for small scale holders [24]. Cultivation of Prunus
africana was higher in the smaller farms ( 2.0 ha) than in the large farms (negative correlation of r = -0.33 for
Kobujoi and r = -0.81 for Kakamega area).
Table 7. Relationship between land size and level of Prunus africana cultivation in Kobujoi and Kakamega

Proportion (%) of interviewed farmers with a
given land size cultivating P. africana at: Proportion (%) of P. africana trees on farms at:

Farm size (ha) Kobujoi
(n = 36)

Kakamega
(n = 36)

Kobujoi
(n = 111)

Kakamega
(n = 77)

 2.0 42 89 18 92

2.1-4.0 41 6 68 3

4.1-6.0 3 3 1 4

> 6.0 14 3 14 1

According to ANOVA, the different farm sizes had significantly different (P < 0.05) number of P. africana
trees in both Kobujoi and Kakamega (Table 8). Farmers having middle size farms (2.1 – 4.0 ha.) had significantly
higher (P < 0.05) number of P. africana trees in Kobujoi than the small land size farmers ( 2.0 ha.) and the big
land size (more than 4.0 ha) farms. At Kakamega, it was those farmers with small farms (2 hectares or less) who
had significantly higher (P < 0.05) number of P. africana on their farms than the farmers with bigger farms (over
2 hectares pieces of land).
Table 8. The density and mean number of P. africana trees in relation to farm sizes at Kakamega and Kobujoi

Density (trees ha-1) of P. africana trees Mean number of P. africana trees

Farm size (ha) Kobujoi Kakamega Kobujoi Kakamega

 2.0 1.2 2.2 0.60a 1.94a
2.1 – 4.0 1.5 0.3 2.11b 0.06b
4.1 – 6.0 0.2 0.5 0.03a 0.08b
> 6.0 0.3 0.1 0.42a 0.03b

Note: Means with similar letters indicate that there was no significant difference (P > 0.05, DMRT)

The higher trees density in Kakamega could have been due to the fact that it had more peasant farmers (with 
2.0 ha) than Kobujoi. Such farmers have a tradition of practicing agroforestry than large-scale farmers. Their
small land divisions have many boundaries, which were cited in the study, as the most preferred niches for tree
planting. The findings are in agreement with [25], who concluded that agroforestry is less popular on the larger
and commercially viable farms than on smaller holdings of similar land type, and plantation establishment is
often supported by off-farm income, so that farm fragmentation may actually lead to increased tree planting.

3.3 Constraints faced by farmers in domesticating Prunus africana

Despite the enormous agronomic potential of agroforestry species and methodologies, adoption in sub-saharan
Africa remains low [26]. In both Kakamega and Kobujoi, several constraints inhibiting the cultivation of Prunus
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africana were reported (Table 9).
Table 9. Constraints faced by farmers in domesticating Prunus africana in Kobujoi (n = 36) and Kakamega (n = 36)

Constraint
% of farmers citing a particular constraint at:

Kobujoi Kakamega

Competition with crops 53 22

Lack of seedlings 39 36

Destruction by livestock 17 17

Pests and diseases 14 0

Destruction by children 14 0

Small land size 14 22

Slow growth of the species 14 14

Drought 11 14

No interest/ reason 11 3

The farmer had just settled 8 3

Land tenure 6 0

Lack of knowledge of its importance 6 0
Customs and beliefs 3 39

Difficulties in identifying planting site 3 0

Already have enough trees in the farm 3 0
Expensive nursery practices 0 3

Lack of time 0 3

In Kobujoi, the species competition with the agricultural crops was cited as the main constraint. Elsewhere, in
Cameroon there appeared to be little if any competition between P. africana trees and crops (beans, coffee, and
potatoes) while on other farms considerable competition with crops, notably maize, growing near the tree was
noted [27]. Competition for light, water, nutrients and space between the agricultural crops and Prunus africana
trees can be minimized to tolerable levels. Regular pruning, pollarding and/or lopping of the trees will ensure that
their crowns are reduced thereby reducing their shading on the under-growing crops. Wide spacing of trees could
be maintained if they are to be scattered on the farms and along boundary lines. Thinning may also be done if the
tree density is already high.
In Kakamega, certain customs and beliefs associated with the species discouraged the farmers from cultivating

it (Table 9). According to the respondents, the tree was not supposed to be planted but rather should grow on its
own. If planted, it was a bad omen and associated with death of members of the concerned family. For the same
reason, it was also not allowed to grow near a homestead. [28] also noted that in Kakamega, it is believed that if a
woman plants trees, her husband will die, or that she will be barren, which is in agreement with what [29] also
found. Since traditionally child bearing is an important requirement of stability in marriage, no woman would dare
plant trees for fear of becoming barren. Older women who already have the number of children they want, can,
however, plant trees and often do so. Similarly, the life of a widow is difficult and no woman would plant trees if
doing so is seen as a threat to her husband’s life. In the same community, Croton macrostachyus is a common tree
species and highly valued for its ability to provide fire especially during the mourning period. Taboos and beliefs
related to trees—both positive and negative, have been cited as factors to be considered in tree cultivation by [30].
The communities should therefore be encouraged to practice positive tree-cultivating related taboos/beliefs and
more research to verify the facts regarding the negative ones need to be done.
Many farmers in the study areas cited lack of seedlings as a major constraint in cultivating Prunus africana.
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The species has seed storage problems thereby making them difficult to propagate [31]. This hinders the
international exchange of seeds and the nursery production of seedlings, as well as farmers’ plans to plant the
species. This can be solved by sowing fresh seeds which germinate readily [32] or use of wildings. Expensive
nursery practices reported in Kakamega was also reported in Oku area, Cameroon in terms of scarce and high
costs of polythene tubes, much labour especially for watering and theft of seedlings [8].
Farmers termed drought as another major constraint to tree planting. The actual constraint could, however, have

been the competition for labour between planting of agricultural crops and trees. Since the two activities are
supposed to be carried at the same time, agricultural crops are given priority and trees are planted when the
rainfall has reduced. Lack of enough land, farm layout and land tenure are other major obstacles to growing
Prunus africana among the peasant farmers, since the species occur in high potential areas where land is usually
scarce. Elsewhere in eastern Zambia, researchers characterize adoption of agroforestry technologies as a function
of socio-economic factors such as wealth, gender, labor availability or farm size [33], [34]. Insecurity of tenure or
unclear rights to land, are strong disincentives to all forms of long-term investment, including tree growing [35].
Since men are regarded as the owners of the land the family occupies [35], women rarely have power to long term
investment such as tree planting. In such cases, it is not only unattractive to invest in tree planting if you are not
sure of getting the benefits of the investment, but it may also be unacceptable to plant trees on land which has not
legally been confirmed as belonging to the user [35].
Grazing animals do interfere with on-farm Prunus africana trees through browsing (as the species is palatable)

and trampling on seedlings and saplings, a problem also reported by farmers in Cameroon [36]. Other problems
reported in Cameroon include stem borer, especially in lower altitudes, aphids on seedlings in nurseries, theft of
bark and seedlings. This can be minimized by fencing around nurseries and young tree seedlings or encouraging
farmers to plant trees in woodlots that are protected from livestock. Incidences of domesticated trees and/ or
shrubs death being caused by human/ animal damages and low seed quality were also reported by [9].
Most farmers in Kobujoi and Kakamega lack knowledge of the existence of P. africana’s bark trade. Where

trade exist, the price of the bark is very low, ranging from 0.6-0.7 US$ and 2.0 US$ per kg in Cameroon and
Kenya, respectively [20]. This is quite low to motivate the farmers and other bark harvesters. A farmer in Kobujoi
said that the only buyer of Prunus africana bark was buying the bark at a throw-away price of Ksh. 300 per
one-ton pick-up (Pers. com). Elsewhere in Mau, farmers were clearing their forest, cutting down Prunus africana
for quick cash from its charcoal and pave way for agricultural practices (tea plantations) [37]. When compared
with Acacia mearnsii commercially cultivated for tanning, the price of Prunus africana's bark is a thousand times
more costly than that one of Acacia mearnsii [13]. So, if the marketing can be organised the species can be of
great value to farmers.
Prunus africana farming may also pose another problem. The tree takes long to mature and start having some

tangible benefits. Farmers in both Kakamega and Kobujoi cited the slow growth of the species as one of the major
constraints discouraging its domestication. According to [38], Prunus africana takes 12-15 years before the bark
contains the active ingredients that treat BPH. The species has, however, been described as a fairly fast growing
indigenous tree, comparable with Acacia mearnsii, a fast growing species commercially grown for tannin
production [39]. An alternative to waiting for over 12 years before harvesting the bark would be for farmers to
cultivate only young Prunus africana trees (2-3 years old) for the extract processing. This would give farmers a
shorter rotation crop to cultivate, but feasibility depends on the level of active ingredient in the young trees, which
discredit this possibility [38].

4. Conclusions and Recommendations
Since Prunus africana is threatened with extinction, the use of indigenous forests as sources of the species

products need to be supplemented by planting the species both in government forests (as enrichment planting and
plantation) and on farms. Generally, farmers adjacent to both Kakamega and Kobujoi forests have a wide range of
tree species in their farms, with the preferred trees providing fuelwood, timber, poles, medicine, shade and fruits.
Prunus africana provide most of these products, hence a priority species for domestication in the two areas. There
is the need for ethnobotanical surveys to document more detailed information about Prunus africana throughout
its ecological range. This is important in order to store the quickly disappearing indigenous knowledge on its uses
and discover other hidden crucial information of P. africana that affect its domestication process. Its use in
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treating BPH and subsequent value of its bark is not widely known to the communities. This calls for community
enlightment on this valuable information as it could entice more farmers to conserve the species. This should also
go hand in hand with development of the bark trade.
The various constraints associated with on-farm conservation of Prunus africana need to be addressed. Due to

its seed recalcitrant nature, the use of wildings for propagation should be encouraged together with capacity
building on nursery establishment and management. The communities should be encouraged to continue naturing
the trees in their preferred planting sites (farm boundaries, watersheds) and trees scattered on farms need to be
well spaced and pruned regularly to minimize their competition with growing crops. In Kakamega, the community
should be educated to dissociate the species with bad omen. Despite small land sizes being mentioned as one of
the constraints facing the domestication of P. africana, it is clear from the study that farmers with small land sizes
had more P. africana trees than the ones with big farms.
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