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Abstract 

Most of multi-use species are declining in the wide habitat in spite of the variety of the conservation 

recommendations formulated by researchers. This may be due to the fact that a large part of researches focused 

on their socio-economic importance than the conservation of those species. Pentadesma butyracea is a multi-

uses tree species that occurs from Sierra Leone to Gabon in dense Guineo-Congo rainforest and in gallery forests 

in the Dahomey-Gap of the dry corridor. This work used 56 studies to synthetize the importance of Pentadesma 

butyracea, enumerate the main threats to species persistence and test if probability of suggesting conservation 

strategies varied according to main fields of research, the conservation focus and the statement of conservation 

aim in the study. Our synthesis showed that although 68.75% asked conservation questions, only 43.75% 

suggested strategies for conservation of Pentadesma butyracea species and/or its habitat, gallery forests. We 

found 11 combinations of disturbances and 3 isolated disturbances which can simultaneously occur in the wild. 

We recommended for Pentadesma butyracea and it habitat effective conservation to limit gallery forest width 

reduction and fragmentation, to enforce the law regarding the minimum distance between farmer field and the 

gallery forest. Studies on multi-uses trees species must explicitly involve the viability of remnant populations and 

set the threshold viable habitat size. We also recommend to disentangle drivers of Pentadesma butyracea 

populations decline using update and accurate mathematical and statistical tools. 
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Introduction 

Threatened species conservation is the main goal of 

most biological conservation and related field 

researches (Sutherland et al., 2009, Wintle et al., 

2019). However, with increasing researches in 

biological conservation, many species are still facing 

high risk of extinction. Most of plant species in the 

tropics are under several threats including 

unsustainable harvest of timber and non-timber forest 

products, habitat loss and fragmentation, fire, and 

climate change. Populations of many species are 

reducing, leading to the extinction of some species 

(Mora et al., 2007). This biodiversity decline is due to 

multiple human causes. Human activities and climate 

change are the leading causes of this decline (Burney 

and Flannery 2005). Human-induce disturbances are 

often non-independent (Taubert et al., 2018).  

 

For example, habitat size reduction can change fine 

scale climate and favor the spread of invasive species 

(Brook et al., 2008) and recurrent fire can favor the 

spread of exotic species (Baker, 2006). Moreover, the 

increase of edge effects is often associated with the 

increase livestock incursion, wildfire, logging, and 

human-wildlife conflicts (Goswami et al., 2014), and it 

can also facilitate further habitat loss (Laurance and 

Useche, 2009, Fletcher et al., 2018a). Harvest of non-

timber forest products may be higher fragmented 

habitats, since harvesters can easily access to small 

habitats than large and intact landscape (Tabarelli et 

al., 2004). 

 

Habitat fragmentation can reduce seed dispersal 

(Fletcher et al., 2018b), the probability of seed 

germination (Rutledge, 2003) and plant recruitment 

in small and isolated fragments (Bruna, 2003). The 

reduction of recruitment is most common for shade-

tolerant or forest understory species (Lemire and 

Tabarelli, 2007). Habitat size reduction and an 

increase of spatial isolation between fragments can 

also interrupt mechanisms of seed dispersal 

(Poschlod and Bonn, 1998) and increase seed 

predation (Curran and Webb, 2000). This can then 

limit seedling density (Bruna, 2003). Fragmentation 

increases plant mortality in small and isolated 

fragments (Laurance et al., 2002, Rutledge, 2003). 

Fragmentation can especially reduce offspring 

survival (Kolb, 2005). Fragmentation can either 

increase plant growth at the forest edges (Sizer and 

Tanner, 1999) or decrease plant growth (Bruna et al., 

2009, Bruna and Oli, 2005). Habitat loss and 

fragmentation can alter abiotic and biotic 

environment that could limit plant population 

dynamics in fragments (Bruna and Oli, 2005). 

 

Pentadesma butyracea is one of the most important 

tree species in West-Africa. It belongs to the 106 

vulnerable species of the red list of Benin 

(Neuenschwander et al., 2011). It occurs in gallery 

forests of the center and northern part of Benin 

(Natta, 2003). This species is widely used by local 

people (Avocèvou-Ayisso et al., 2011, Houédjissin et 

al., 2016, Natta et al., 2010, Schreckenberg 1996).  

 

Its butter is mostly used (Aissi et al., 2011, Ayegnon et 

al., 2015a,b, Ayegnon et al., 2009, Badoussi et al., 

2016, Tchobo et al., 2007). Pentadesma butyracea is 

under several pressures such as fruit overharvesting 

(Avocèvou-Ayisso et al., 2009, Gaoue et al., 2018), 

fragmentation of gallery forests (Kouagou et al., 

2018) gallery width reduction (Gaoue et al., 2017) and 

so many threats (Dicko et al., 2016). Yet, there is a 

need to design an effective conservation plan for the 

species and its habitat.  

 

It is important to synthetize the reported uses and 

threats of P. butyracea in order to suggest 

conservation strategies and to guide further studies. 

This study aims to synthesize the work already done 

one P. butyracea for its effective conservation 

purposes. Specific objectives are:  

 

(i) to synthesize the reported importance of 

Pentadesma butyracea, (ii) to enumerate the main 

threats to Pentadesma butyracea persistence, and 

(iii) to test if probability of suggesting conservation 

strategies varied according to main fields of 

research, the conservation focus (species or habitat) 

and the statement of conservation aim in journal 

papers (Yes or No). 
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Materials and methods 

Study species description and its reproductive 

biology 

Pentadesma butyracea Sabine is a Clusiaceae tree 

which belongs to the Pentadesma genus, the 

Symphonieae tribe, the subfamily of the 

Moronobeoideae. It is a wild mesophanerophyte 

woody species from the dense evergreen forests of 

Central and West Africa from Guinea-Bissau to the 

West of the Democratic Republic of Congo 

(Akoègninou et al., 2006, Sama et al., 2007). It 

occurrence in Benin may be due to the critical West 

African forest fragmentation (Salzmann and 

Hoelzmann, 2005). In that country, P. butyracea is a 

gallery forests typical species and is found in the 

soudano-guinean in the communes of Bassila and 

Tchaourou and in the sudanian zone in the 

communes of Kandi, Ségbana, Natitingou, 

Boukombé, Toucountouna, Kouandé and Tanguiéta 

(Natta, 2003). The soudano-guinean zone seems to be 

its ecological optimum with high probability of 

occurrence (Avocèvou-Ayisso, 2011). P. butyracea is 

found in 42 riparian forest with a total of 2559 adult 

trees (diameter at breast height, DBH ≥ 10cm) in the 

dry region (Natta et al., 2011a) and in 76 riparian 

forest in moist region with an abundance of 1132 

stems (Natta et al., 2011b). P. butyracea is a long-

lived canopy tree with height that can reach 15 m to 

35 m and its DBH can reach 80cm to 150cm 

(Akoègninou et al., 2006, Sama et al., 2007). The 

species has a straight cylindrical trunk and horizontal 

branches. Its entire leaves which measure 10 to 25cm 

of length and 3.5 to 7cm of width are simple petiolate, 

persistent and opposite. Their limb glabrous, tough 

dark shining on the top with many fine and parallel 

side veins, not very visible. The side veins are joined 

together close to the margin of the limb by an inter-

marginal vein. Leaves petioles measure 1 to 1.5cm 

(Avocèvou-Ayisso, 2011). 

 

Its flowers are large, yellowish white or whitish red, 

solitary or in cluster (2 to 6). P. butyracea is an 

outbreeding species and it spatial distance of pollen 

dispersal is less than 100 m (Ewédjè et al., 2017). 

High inbreeding depression was observed in small 

populations suggesting that gallery forest 

fragmentation is one of the leading causes of its 

genetic diversity reduction (Ewédjè et al., 2017). P. 

butyracea has both sexual and asexual reproduction 

(Avocèvou-Ayisso, 2011, Gaoue et al., 2018). Asexual 

reproduction is common in high fruit harvest 

populations (Gaoue et al., 2018). Zeatin (3.5mg/L) 

appeared to be the best suited to budding and leafing 

of apical buds for in vitro regeneration (Houédjissin 

et al., 2015). 

 

Reproductive biology of Pentadesma butyracea is 

fully presented be (Ewédjè et al., 2015). Pentadesma 

butyracea a self-compatible mainly allogamous tree 

species flowers once a year during the dry season 

from September to December. It is pollinated by two 

sunbirds (Cyanomitra verticalis, Cinnyris 

coccinigastrus) and three Hymenoptera (Apis 

mellifera, Meliponula togoensis, Hypotrigona sp.).  

 

Pollen-ovule ratio was 577±213 suggesting facultative 

xenogamy. The fruit ripe from March to May with 

approximately 6.5-12.5cm of width and 9-15cm of 

length. A fruit can weight from 50 to 1500g, and 

contain between 1 to 25 seeds. Seeds are large and 

contain darkred embryos. Seeds of P. butyracea have 

a pyramidal shape, at flattened sides or irregular, of 

3-4cm × 2.5-3cm, brown dark and often confused 

with Cola nut, because of their resemblance 

appearance and color (Ewédjè et al., 2012).  

 

Data collection 

During December 2018, we searched published 

papers on the web dealing with P. butyracea using the 

following search strings: "threat*and Pentadesma 

butyracea", "Pentadesma butyracea", "P. butyracea". 

From the resulting list of studies, we identified papers 

in which the authors included Pentadesma butyracea 

name in the title, abstract or key-word. We also got 

the dissertations of five graduated PhD who 

investigated various aspects on P. butyracea in the 

Republic of Benin. We considered unpublished PhD 

dissertation chapters like a papers. 
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From each paper, we recorded the name of first 

author, the year of publication, and the threats 

mentioned in the paper. Each paper was classified 

in one of five research domains: Phytochemistry, 

Food technology, Ecology, Genetics, Ethnobiology 

and Biology. We considered Ecology, Genetics, 

Ethnobiology and Biology as the fields of research 

that must focus on the conservation of P. 

butyracea and/or its habitat.  

 

In each of those papers from conservation field, we 

checked whether or not the conservation of the species 

(P. butyracea) and/or its habitat (gallery forests) was 

mentioned as an important aspect of the research. 

Finally, we recorded the tagged conservation focus 

(habitat or species) mentioned in papers. Reported 

importance of P. butyracea were recorded from the 

papers published in the fields of Phytochemistry, Food 

technology, and Ethnobiology.  

 

Statistical analysis 

We counted the number of published journal papers 

for each year and for each of the six identified fields of 

research (Biology, Ecology, Genetics, Ethnobiology, 

Phytochemistry, and Food technology). Fisher's exact 

test was performed to test the null hypothesis of 

independence of fragmentation and gallery width 

reduction as the main threat to P. butyracea 

persistence and the independence between the 

formulation of conservation strategies for the species 

and its habitat.  

 

The logistic regression was used with a binomial 

distribution to test if the probability of suggesting 

conservation or management strategies varied 

according to three main fields of research (Ecology, 

Genetics and Ethnobiology), the conservation focus 

(species and habitat), and according to the statement of 

conservation importance. We included the random 

effect of the leading author to account for the fact that 

many papers can be led by the same author. Then, we 

compare fixed and mixed effect models. Mixed model 

was performed with the glmmTMB package (Brooks et 

al., 2017). All analyses were performed with the 

statistical software R version 3.5.1 (R Core Team 2018). 

Results 

Publication trend, main fields of research, and 

reported ethnobotanical uses of P. butyracea 

We recorded 56 publications (45 published peer 

reviewed papers and 11 PhD dissertation chapters) 

that investigated diverse aspects on P. butyracea 

around the world (Figure Fig.1A and B). Our first 

recorded paper on Pentadesma butyracea was 

published in 1972 by Bamps (1972). Most studies 

(23.21%) on the species were published in 2015.  

 

Around 57% (32/56) of published papers were in 

conservation biology i.e. ecology (32.14%), genetics 

(7.14%), ethnobiology (16.07%) and biology (1.79%). 

Pentadesma butyracea is a nutritional, socio-

economic and cultural tree species in West-Africa 

(Table 1). Different parts of P. butyracea are used as 

food, cosmetic and medicine. Natta et al. (2010) 

reported 27 uses. Only women are involved in fruit 

harvest and seed transformation into butter (Sinsin 

and Sinadouwirou 2003). This butter resembles the 

shea butter (Badoussi et al., 2014) by its point of flow, 

its index of saponification, and its composition in 

fatty acids, but with less odor (Sinsin and Avocevou 

2007). It butter has higher quality than that of the 

shea tree (Ayegnon et al., 2015b). The 

physicochemical composition of butter is influenced 

by the duration and the temperature of almonds 

torrefaction (Aissi et al., 2011, Badoussi et al., 2016, 

Badoussi et al., 2015a, b).  

 

Reported threat of P. butyracea and it habitat 

We found in published papers five main threats: (1) Fruit 

harvest, (2) tree logging, (3) gallery forest fragmentation, 

(4) gallery forest size reduction and (5) recurrent fire 

(Fig. 2A). Fruit harvest was the main threat of P. 

butyracea (22/32, 68.75%) following by the recurrent 

fire (15/32, 46.88%), then gallery forest width reduction 

(13/32, 40.63%), ending by fragmentation (12/32, 

37.5%) and tree logging (12/32, 37.5%). Among then 

only three were single disturbance (Harvest, 

fragmentation and tree logging) others co-occurred 

(78.57%, Fig. 2B). We found five categories of papers 

based on reported disturbances. 
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Table 1. Main uses of Pentadesma butyracea. 

Organs Uses References 
Intensity of 
ecological 

sustainability 

Seed 
 

Consumed like Cola nut 
Avocèvou-Ayisso, 2011, Sinsin and 
Sinadouwirou, 2003 

High 

Manufactured into butter for 
Cosmetics, Medicinal 

Aissi et al., 2011, Tchobo et al., 2007, 
Natta et al., 2010, Avocèvou-Ayisso, 
2011 

Extracts used for menopausal and 
hormone-sensitive diseases 

Tindano et al., 2017 

For sell around 99.85-150 CFA/Kg 
Avocèvou-Ayisso et al., 2009, Natta 
et al., 2010, Sinsin and 
Sinadouwirou, 2003. 

Mesocarp of 
mature fruit 

Fruit juice White and Albernethy, 1996 Very high 

Bark 
Macerated and used against skin 
parasitic diseases and as 
antidiarrhoeatic 

Raponda-Walker and Sillans, 1961 Low 

Roots 
Decoction to fight intestinal 
worms 

Abbiw, 1990 Low 

Roots and bark 

Xanthone used for 
antiproliferative, cytotoxic and 
antiplasmodial activities against 
microbe proliferation and breast 
cancer cell line (MCF-7) 

Lenta et al., 2011; Wabo et al., 2010; 
Zelefack et al., 2009, Ning-Hua et 
al., 2015, Tala et al., 2013  

Moderate 

Fruit pericarp Antiplasmodial compounds Lenta et al., 2011 Very high 

Leaves and 
Roots 

A prenylated xanthone 
(butyraxanthone F) and 20 
antiproliferative compounds 

Tala et al., 2013, Wabo et al., 2010 Moderate 

Leave, bark and 
root 

Treat the fever, cough, the 
constipation, bronchitis and the 
venereal diseases 

Alitonou et al., 2010, Noudogbessi et 
al., 2013, Sinsin and Sinadouwirou, 
2003, Tchobo et al., 2007, Wabo et 
al., 2010 

Moderate 

Wood 
Sculpture, boring, mortise, 
turning and sandpapering 

Rachman and Balfas, 1987 Very low 

 

 

Fig. 1. Trend of published papers on P. butyracea with years (A) and with fields of study (B). 
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The first category mentioned single disturbance: 

(1) logging (Lo), (2) fruit harvest (Ha) and (3) 

fragmentation (Fr). The second category 

mentioned two synergistic disturbances: (4) fruit 

harvest and logging (HaLo), (5) fragmentation and 

habitat size reduction (FrRe), and (6) fire and fruit 

harvest (fiHa). The third category mentioned three 

synergistic disturbances: (7) fire, fruit harvest and 

habitat size reduction (fiHaRe), (8) fire, fruit 

harvest and logging (fiHaLo), (9) fire, 

fragmentation, harvest and logging (fiFrLo). The 

fourth category that mentioned four synergistic 

disturbances: (10) Fragmentation, fruit harvest, 

habitat size reduction and logging (FrHaReLo), (11) 

fire, fruit harvest, habitat size reduction and 

logging (fiHaReLo), (12), fire, fragmentation, fruit 

harvest and habitat size reduction (fiFrHaRe) and 

(13) fire, fragmentation, fruit harvest and logging 

(fiFrHaLo) and the fifth category of papers which 

simultaneously mentioned five synergistic 

disturbances: (14) fire, fragmentation, fruit 

harvest, habitat size reduction and logging 

(fiFrHaReLo) (Fig. 2B). About the quarter of 

papers (23.08%, Fig. 2B) belong to the fifth 

category. Papers that reported fragmentation as 

threat also reported gallery forest width reduction 

as threat of P. butyracea (Fisher's exact test, odds 

ratio=10.85, CI=[1.73 - 95.19], p = 0.004). 

 

 

Fig. 2. Percentage of published papers that mentioned main and synergistic threats to the persistence of P. 

butyracea and its habitat. 

 
Conservation investigations of P. butyracea and it 

habitat 

Published papers less suggest conservation or 

management strategies (β =-1.47±0.7, Z=-2.097, 

p=0.0360). However, its suggested more likely 

conservation strategies when the conservation aim was 

clearly stated in the research (β =1.4082 ±0.6980, 

Z=2.017, p= 0.0436, Figure Fig. 3B). The result also 

showed that the probability of suggesting conservation 

strategies in published papers on P. butyracea was 

high for genetics (β =2.37±1.09, Z=2.19, p=0.029) and 

ecological (β =1.64±0.75, Z=2.18, p=0.029, Fig. 3A) 

field researches than for ethnobiological researches. 

The probability of recommending conservation 
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strategies was high for genetics research than for 

ecology but the difference was not significant (β 

=0.73±0.93, Z=0.79, p=0.431, Fig. 3A). However, 

researchers suggested more likely conservation 

strategies for the species P. butyracea than for the 

conservation or restoration of its habitat (gallery 

forests) (β =0.98±0.59, Z=1.67, p=0.095, Fig. 3C, see 

Table 2 for some example of conservation strategies). 

 

Table 2. Suggested conservation strategies for species (Pentadesma butyracea) and for its habitat (Gallery 

forests). 

Conservation strategies Species Habitat 
Reduction of fruit harvest intensity +  
Prohibiting fire +  
Establishment of orchards outside gallery forest such as at Ahozon, Republic 
of Benin (02°22’59.0″N, 02°09’38.7″E) and in Seychelles in the upper part of 
the Rivière Cascade and elsewhere. 

+  

Enforcement of forest law + + 
Prohibiting establishment of farm in gallery forest + + 
Restoration of degraded gallery forests  + 
Enrichment of gallery forests with P. butyracea seedling + + 
Prohibiting pasture in gallery forests  + 
Prohibiting of P. butyracea tree logging +  
Reduction of the intensity of bark of P. butyracea harvest +  
Reduction of the intensity of root of P. butyracea harvest +  
Stopping cutting of young stems of P. butyracea +  
Creation of connectivity between gallery forest  + 
Storage of gene bank +  

 

 

Fig. 3. Variation of probability of suggesting conservation strategy with the main field of investigation (A), the 

statement of conservation aim or not (B) and with conservation focus either for the species or its habitat (C). 

 

Discussion 

Ethnobotanical uses, domain of published journal 

papers and it ecological implications 

Our review showed that P. butyracea is used for 

multiple reasons including medicinal, food and 

revenue. All its organs (leaves, bark, roots, stems, 

fruits, mesocarp and pericarp) are used. Additionally, 

timbers are harvested from P. butyracea 

(Neuenschwander et al., 2011) especially trees with 

about 80cm of DBH (Natta et al., 2011b). It 

importance in medicine motivated the investigation 

of the chemical composition of its roots, leaves, bark, 

and fruit pericarp (Lenta et al., 2011, Noudogbessi et 

al., 2013, Tala et al., 2013, Ning-Hua et al., 2015). 

The use of its organs had motivated its ethnobotanical 

studies (Natta et al., 2010, Avocevou Ayisso et al., 

2011, Badoussi et al., 2014, Houedjissin et al., 2016). 

Its biology was well described by Ewedje et al., (2015) 

and its ecology by many authors (Natta 2003, Sinsin 

and Avocevou 2007, Ewédjè et al., 2012, Natta et al., 

2013, Gaoue et al., 2018, Kouagou et al., 2018). Most 

of ecological studies deal with how P. butyracea 
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respond to disturbances and variation in ecological 

conditions (Dicko et al., 2016, Gaoue et al., 2018, 

2017, Kouagou et al., 2018). The increase of the 

intensity of gallery forest fragmentation, gallery width 

reduction and fruit overexploitation led to its genetic 

conservation studies (Ewedje et al., 2017).  

 

Our finding showed that fruit harvest is the main 

threat often mentions in studies despite of the 

reported ecological sustainability of fruit harvesting 

(Ticktin, 2004, Emanuel et al., 2005; Ticktin et al., 

2012, Gaoue et al., 2017). More than 80% of fruit can 

be harvested in a sustainable way (Ticktin, 2004). For 

example, 92% of fruits can be harvested from 

Sclerocarya birrea (Emanuel et al., 2005). However, 

fruit harvest can alter recruitment and population 

structure (Avocèvou-Ayisso et al., 2009) and increase 

clonal production (Gaoue et al., 2018). Moreover, 

high fruit harvest of P. butyracea in Bassila region 

reduced long term population growth (Avocèvou-

Ayisso, 2011). The negative impact of fruit harvest is 

highly expected when harvest take place in context of 

multiple stressors such as habitat size reduction 

(Gaoue et al., 2018, Taubert et al., 2018). 

 

Interaction effect among threats of Pentadesma 

butyracea 

Most forest habitats even in protected area are under 

multiple sources of disturbances. We found that 

published journal papers reported simultaneously 

some disturbances such as fragmentation and habitat 

size reduction (FrRe). Habitat loss and fragmentation 

may interact synergistically affect persistence of P. 

butyracea (Fletcher et al., 2018a, Fahrig et al., 2019, 

Sharp et al., 2019). Despite this, most conservation 

researches focus on isolated effect of habitat size or 

fragmentation (Fahrig et al., 2019). We also found 

three levels of interaction of disturbances such as fire, 

fruit harvest and habitat size reduction (fiHaRe). 

Fruit harvest in small habitat size often affected by 

fire can have a severe impact on population size and 

density of reproducing trees (Mora et al., 2007, 

Pivello, 2011). All these finding suggest that 

synergistic effect of all threats should be investigation 

to prevent biodiversity declines (Brook et al., 2008; 

Malcolm et al., 2006). Due to the fact that interaction 

effects are often non-additive, it can be challenging to 

accurately predict the effect of more than one type of 

disturbance (Didham et al., 2007). 

 

Identified threats of P. butyracea can also interact with 

climate conditions to shape its response to those 

threats (Mora et al., 2007, Karp et al., 2018). For 

instance, worst ecological conditions can reduce plant 

growth which will return affect directly or indirectly seed 

production which often increase with the diameter 

(Lankoande et al., 2017). The density, basal area and the 

diametric structure of P. butyracea vary according to the 

ecological region and to the anthropogenic disturbance 

intensity (Natta et al., 2011a,b, Dicko et al., 2016). 

Ecological or environmental conditions can also affect 

plant demographic performance. For example, 

Pentadesma butyracea produced more and big fruits and 

seeds in moist ecological region than in dry region 

(Ewédjè et al., 2015). 

 

Pentadesma butyracea Sabine and it habitat 

conservation 

In situ conservation of P. butyracea is feasible than 

ex situ conservation (Ewedje 2012). Thus, most 

conservation strategies should act for the 

conservation of its habitat and the creation of 

orchards than the storage of its organs. Gallery forests 

are the most critical areas for high conservation 

priority in West-Africa (Natta et al., 2002). They play 

socioeconomic, cultural and ecological roles (Ceperley 

et al., 2010). In Benin, they are refugee of more than 

1000 species of plants which represents about the 

third of the total flora of the country (Natta, 2003). 

They also are the refugee of threatened species (Natta 

et al., 2002). Unfortunately, their sizes are reducing 

(Sinsin and Sinadouwirou, 2003). The enforcement of 

the forest law regarding the protection of gallery 

forest as P. butyracea habitat will help to fully protect 

at risk species habitat (Natta et al., 2011a,b). In situ 

conservation strategies must limit it habitat reduction 

and for ex situ conservation, P. butyracea is suitable 

for orchards establishment (Ewédjè et al., 2015). P. 

butyracea has the high spread ability in plantation in 

Seychelles in the upper part of the Rivière Cascade 
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(Richardson et al., 2000). In Benin, there is an 

orchard plantation within the coastal forest at Ahozon 

(02°22'59.0″N, 02°09'38.7″E). 

 

Ewédjè (2012) pointed out three main actors in 

effective conservation of P. butyracea and its habitat: 

Local communities, researchers and legislators of 

forest laws. For him, the first must interact with 

Pentadesma butyracea and its habitat in sustainable 

way, the second must undertake researches that will 

lead to effective conservation and the third design 

appropriate laws to effectively conserve P. butyracea 

habitat. Regulation can effectively stop gallery forests 

deforestation (Busch and Ferretti-Gallon, 2017). 

Natta et al. (2011b) suggest to promote in situ and ex 

situ conservation, to undertake domestication trials, 

and to raise awareness among local people as a means 

to reduce anthropogenic disturbance and preserve 

remnants populations of P. butyracea.  

 

Some future conservation researches on Pentadesma 

butyracea 

Threat to persistence of P. butyracea are high 

intensities of fruit harvest, logging, fragmentation, 

fire and gallery forest width reduction. How isolated 

threat affect plant population structure, demography, 

dynamic and genetic are largely investigated. 

However, how threat synergistically affect plant 

populations are poorly understood. Testing how those 

threats can synergistically affect demography and 

population growth rate will provide optimal 

conservation strategies than testing the effect of each 

single threat. The fitness consequence of clonal 

reproduction can also highlight how clonal plants 

adapt and spread in changeable environment. The 

study of genetic implication of increasing clonal 

offspring for a multi-use tree species with both clonal 

and sexual reproduction can help to identify more 

genetically diversify populations for effective 

conservation (Gaoue et al., 2013). 

 

Although there is an investigation of how fruit harvest 

can alter P. butyracea dynamic in moist ecological 

region (Avocevou-ayisso, 2011). However, the 

findings of a study may be ecological context 

dependent (Ticktin, 2004) requiring new studies at 

new environment or ecological conditions (Isaza et 

al., 2017). A demographic study in both the dry and 

the moist ecological regions can improve our 

understanding of how variation of ecological 

conditions can mitigate the effect of non-timber forest 

product harvest (Ticktin, 2004). Moreover, 

methodological choices may bias the analysis output 

in demographic studies (Caswell, 2001). Matrix 

models are widely used to elucidate the effect of non-

timber forest products harvest on demography of 

harvested populations (Schmidt et al., 2011). 

Unfortunately, they are being criticized (Picard and 

Liang, 2014). Integral projection models (IPM) are 

new more robust methods (Easterling et al., 2000).  

 

They are built from continuous functions that 

describe size-dependent growth, survival, and fertility 

(Easterling et al., 2000) and, as such, represent an 

advance over traditional matrix models (Ticktin et al., 

2016). It performs better for small demographic data 

than Matrix projection modeling (MPM) and put 

forward as a solution to the arbitrariness of the class 

division (Easterling et al., 2000, Ellner and Rees, 

2007, Metcalf et al., 2013). Integral projection models 

can be used to investigate the effect of interactions 

between multiple forms of disturbance (Mandle et al., 

2015). On can use IPM to evaluate the effect multiple 

stressors on population growth rate of P. butyracea in 

both dry and moist regions. 

 

Conclusion 

Conservation researches are crucial in identifying key 

threats and suggesting conservation strategies. Here, 

we focused on a threatened food tree species, P. 

butyracea to showed that contrary to the fact that 

some authors considered P. butyracea like under 

studied species we need to guide our research toward 

an effective conservation researches. Most of the 

researches focused on its socioeconomical important 

and phytochemical composition with fewer 

investigations on conservation aspects. Fruit harvest 

was identified like the main threat to the persistence 

of P. butyracea. Journal papers mentioned four 

categories of threats which co-occur in the wild. 
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We suggested focusing on disentangling threats which 

driver P. butyracea population decline. This will 

provide useful information to practitioners and 

decision/policy makers. Then gallery forest 

restoration can help protecting the species. 
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