
 
International Journal of Natural Resource Ecology and Management 
2019; 4(6): 216-223 

http://www.sciencepublishinggroup.com/j/ijnrem 

doi: 10.11648/j.ijnrem.20190406.18 

ISSN: 2575-3088 (Print); ISSN: 2575-3061 (Online)  

 

Woody Species Indicator of Soil Fertility and Their  
Socio-economic Value in the Sudano-guinea Savannahs of 
Ngaoundere, Adamawa Cameroon 

Massai Tchima Jacob
1, 2, *

, Ibrahima Adamou
1
, Ngakou Albert

1
, Babe Ndara Gregoire

1
,  

Maigari Pale
1
, Mamadou Laminou Mal Amadou

1, 2
 

1Department of Biological Sciences, Faculty of Science, the University of Ngaoundere, Ngaoundere, Cameroon 
2Wakwa Research Center, Institute of Agriculture Research for Development, Ngaoundere, Cameroon 

Email address: 
 

*Corresponding author 

To cite this article: 
Massai Tchima Jacob, Ibrahima Adamou, Ngakou Albert, Babe Ndara Gregoire, Maigari Pale, Mamadou Laminou Mal Amadou. Woody 

Species Indicator of Soil Fertility and Their Socio-economic Value in the Sudano-guinea Savannahs of Ngaoundere, Adamawa Cameroon. 

International Journal of Natural Resource Ecology and Management. Vol. 4, No. 6, 2019, pp. 216-223. doi: 10.11648/j.ijnrem.20190406.18 

Received: November 25, 2019; Accepted: December 21, 2019; Published: December 31, 2019 

 

Abstract: In order to identify the woody species indicators of soil fertility according to farmers' perceptions and to 

determine the socio-economic importance of these woody species, a survey was conducted on one hundred and fifty (150) 

farmers within the Ngaoundere III
rd

 Municipality, Adamawa Cameroon. Results indicate that on the seventeen (17) woody 

species identified by the farmers as soil fertility indicators, six (6) were the most abundant cited whose three (3) mimosaceae 

(Entada africana, Parkia biglobosa, Albizia zigia), one Combretaceae (Terminalia macroptera), one Clusiaceae (Harungana 

madagascariensis), and one Myrtaceae (Syzigium guineense var. macrocarpum). These woody species as indicators of soil 

fertility also played an important role in the socio-economic life of famers because they gave food, sanitary, fodder and are also 

used to make some kitchen tools or serve as building materials. Vitellaria paradoxa, Parkia biglobosa, Annona senegalensis, 

Ximenia americana, Ziziphus mauritiana and Piliostigma thonningii were refered as the most diversely used by population of 

Dang. These results will enable the integration of farmer knowledge in the new technology of the improvement soil fertility 

and for the farmers to benefice the services given by these woody species. 
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1. Introduction 

Land degradation is one of the constraints of agricultural 

production that remains the main source of income in sub-

Saharan Africa [1]. This degradation is largely due to the 

rarity of rainfall and human activities which cause losses of 

nutrient reserves and soil organic matter [2, 3]. The 

consequences translate into low yields for major food crops 

and affect people's food security [4] by the incapability of 

agricultural production to meet the food needs of an ever-

growing population [5]. 

In Cameroon, particularly in the Far North, although the 

occupation of the majority of the population is agriculture 

and livestock, food insecurity problem remains acute because 

of climate change and loss of soil fertility [6]. In view of the 

inadequacy of the solutions proposed and imposed on the 

farming world, researchers are today more unanimous that to 

must take into account the farmer knowledge in the 

management of soil fertility [7, 8]. This long-standing 

knowledge of farmer is based on both biological and physical 

indicators of the environment [9, 10, 11]. In addition, the 

integration of this farmer knowledge on soil fertility by 

inputs of organic fertilizers, as well as the presence of plants 

improving soil fertility, would be one of the conditions for 

increasing the potentialities of production [12, 13]. Promising 

results have been obtained in this direction in other parts of 

Africa, particularly in West Africa [7]. However, in 

Cameroon and especially in the Adamawa region, there are 

very few studies concerning farmer knowledge on soil 

fertility, except those of Ibrahima et al. [10, 11] on 
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highlighting of the perception, indicators and farmers' 

strategies of soil fertility management in the Mbe area, 

Adamawa region of Cameroon. The main objective of this 

study is to valorize farmers' knowledge of bioindicators, 

particularly woody species in the agroecological zone of 

Ngaoundere III
th

, Adamawa Cameroon. It is through the 

surveys to determinate the woody species indicators of soil 

fertility and their socio-economic values according to the 

farmer’s perception in the Sudano-guinea savannahs of 

Ngaoundere, Adamawa Cameroon.. 

2. Material and Methods 

2.1. Presentation of Study Area 

The study was conducted in the agricultural buffer zones 

of the humid savannah of Ngaoundere in the Adamawa 

region of Cameroon. The site is in the Vina Division (Figure 

1) along the Ngaoundere-Garoua national highway, 70 km 

from Ngaoundere. It lies between 7°35’ and 13°49’ latitude 

North and between 13°41’ and 13°44’ longitude East. The 

climate is humid sudano-guinea type with a unimodal rainfall 

distribution [14]. Mean annual rainfall is about 1500 mm. 

The rainy season extends from July to September and dry 

season stretches from November to March [15]. Mean annual 

temperature is 23°C and mean relative annual humidity is 

65% [15]. While Ferralitic soils are the dominant types, with 

rich clay (40 à 60%), low organic matter (less than 3%), low 

soil exchange capacity from 15 to 20 meq/100g and the pH 

4.7 to 5.6 [16, 17]. Vegetation of Adamawa is a humid 

savannah type, consisting of shruby and woody savannahs. 

These savannahs originally populated with Daniellia oliveri 

and Lophira lanceolata [18]. There were also hydromorphic 

prairies that were sometimes inundated and contained by 

Hypparhenia rufa, forest galleries with Syzygium guineense 

var. guineense and Berlinia grandifolia, degraded fallow 

lands and savannahs, occasionally used as grazing land, 

which were composed of Acacia hockii, Afzelia africana 

[18]. Now, this vegetation is much reduced under the 

influence of zoo-anthropic factors such as wild fires and 

rearing [19, 20]. The population of Adamawa region is about 

1 015 622 with 15.9 inhabitants per km
2
. This population is 

cosmopolitan and composed of various tribes that are natives 

(Boum, Gbaya, Dii) or allogeneic (Fulani, Haoussa, etc..) 

[21]. Fulani are agropastoralists whereas hunting is very 

important with the Gbaya. Mboum, Dii, other ethnic groups 

of the region are mainly agriculturalists, while the Mbororo 

are nomadic. Agriculture is still traditional. Exploited area 

are small (as 0.5 to 1 ha). Livestock remains the main 

economic activity practiced by more than 20% of the rural 

population. Other activities like hunting, fishing and crafts 

are practiced at artisanal scale in the region. The most 

relevant problems in the region include the permanent 

decline soil fertility, damages due to Striga on cereals, 

partridge and ruminants on seedlings and termites on crops as 

expressed through yellowish and fall down of yam leaves. 

 
Figure 1. Localization of site study. 
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2.2. Methodology 

2.2.1. Survey 

Surveys were carried out in three villages of the 

Ngaoundere III
th

 subdivision of Vina Division, namely, 

Gada-Bidou, Borongo and Manwi from Septembre 2017 to 

January 2018. In each village, a sample of fifty (50) 

households was constituted. Sample was made up on persons 

of both sexes and of different ages (Table 1), distributed over 

the entire population (particularly the indigenous): the full-

time farmers (more than 50%) and part-time farmers, that is 

those who associate agriculture to other activities like animal 

rearing, trade, fishing and teaching. Strangers who have not 

been leaving up to 10 years in the region were excluded from 

the sample; because we assumed that, they know little or do 

not have enough knowledge about the local cultural systems. 

Sample unit was a farm household with the heads of the 

households as the respondent. For the survey itself, farmers 

were interviewed either in their farms or at homes, 

individually or in groups through a questionnaire with closed 

questions where they had to answer by yes or no and open 

questions requesting some comments. The main focus was 

the farmer’s knowledge of plant species indicators of soil 

fertility and socio-cultural importance of these plant species. 

Table 1. Distribution of sex and year in the three localities (%). Absolute 

values in parenthesis 

Parameters 
Gada-

Bidou 
Borongo Manwi Total Mean 

Sample 50 50 50 150  

Sex 

Men 64 (32) 74 (37) 58 (29)  65.33 

Women 36 (18) 26 (13) 42 (21)  34.67 

Age (year)      

[25-40] 26 (13) 30 (15) 40 (20)  32.00 

[40-60] 50 (25) 42 (12) 38 (19)  43.33 

[60-80] 24 (12) 28 (14) 22 (11)  24.67 

2.2.2. Data Analysis of Survey 

The degree of knowledge and the rate of responses of 

woody species indicators of soil fertility were calculated 

through the number of answer of surveyed farmers and the 

total sample of farmers. 

The index of utilization (IU) for each species was 

calculated from the sum of the average utilization scores of 

its organs according to the following formula [22, 23]: 

IU = ∑(1/N∑ ��)�
���  

Where IU is the index of utilization, N, the number of 

people surveyed, Si the score attributed to the use of the 

organ of the species by each respondent, Si = {1, 2, 3}. 

3. Results 

Figure 2 shows the degree of knowledge of woody species 

indicators of soil fertility by the populations of the three 

villages surveyed. The knowledge of the populations of the 

three villages varied from 22.66% in Gada-Bidou to 27.33% 

in Borongo according to the farmer answers, with an overall 

average of 24.88%. The populations of the three villages 

have a fairly similar degree of knowledge, but slightly higher 

in Borongo. In general, the degree of knowledge of 

populations about soil fertility-indicator species is mainly 

due to the endogenous knowledge that producers have 

acquired for a long time about the quality of their soil. 

 

Figure 2. Degree of knowledge of woody species indicators of soil fertility in 

the three surveyed villages of the Sudano-guinea savannahs of Ngaoundere, 

Cameroon. 

The woody species indicator of soil fertility cited by 

farmers are seventeen (17), grouped into thirteen (13) 

families, the most dominant in number was the family of 

Mimosaceae, with four species (Table 2). The most cited 

families are Combretaceae (20.66% of responses) and 

Mimosaceae (20.65%). The main indicator species of soil 

fertility according to the farmers are six (6). These are 

Terminalia macroptera (20.66%), Entada africana (7.33%), 

Parkia biglobosa (6.66%), Harungana madagascariensis 

(6.66%), Syzigium guineense var. macrocarpum (6.66%) and 

Albizia zigia (5. 33%). Vitellaria paradoxa, which benefits 

from 4.66% of farmers' responses, can be added to this 

group. Among these six species, we noted a broad dominance 

of Terminalia macroptera (20.66% of responses). The low 

number of woody species indicator of soil fertility recognized 

by the farmers of the localities of Dang could be explained 

by the fact that the farmers generally rely on various 

indicators such as herbaceous plants and physical quality of 

the soil, to appreciate the fertility of their soil. 

Table 2. Woody Indicator of Soil Fertility according to Farmer's Perception. 

Families Species Local name Responses (%) 

Annonaceae Annona senegalensis Pers. doukouhi laddé 3.33 

Clusiaceae Harungana madagascariensis Lam ex Poir. Bourouhi 6.66 

Caesalpiniaceae Piliostigma thonningii Milde Redhae Barkehi 0.66 

Combretaceae Terminalia macroptera Guill. & Perr. koulahi manga 20.66 

 Terminalia glaucescens Planch. Koulahi 1.33 
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Families Species Local name Responses (%) 

Fabaceae Detarium microcarpum Guill. & Perr.  0.66 

Mimosaceae Albizia zigia J. F. Macbr. Bougainahi 5.33 

 Entada africana Guill. & Perr.  7.33 

 Parkia biglobosa (Jacq.) R. Br. ex G. Don Narehi 6.66 

 Acacia polyacantha Willd.  1.33 

Myrtaceae Syzigium guineense var. macrocarpum (Engl.) F. White Assora 6.66 

Olacaceae Ximenia americana L Tsaboulhi 1.33 

Ochnaceae Lophira lanceolata Van Tiegh. ex Keay Saktahi 2.66 

Rhamnaceae Ziziphus mauritiana Lam Djaabi 1.33 

Sapotaceae Vitellaria paradoxa C. F. Gaertn. Karehi 4.66 

Verbenaceae Vitex doniana Sweet Galbihi 2.66 

 Vitex madiensis Oliv. Galbihi 0.66 

 

The socio-economic importance of woody species 

indicator of soil fertility varied with the type of use according 

to the farmer perception. In the study area, these species have 

multiple uses because they are used in food, traditional 

medicine, artisanal service, fodder and beekeeping (Table 3). 

The main species which have a high utilization index in 

human nutrition, for their fruits and seeds are Vitellaria 

paradoxa, Parkia biglobosa, Lophira lanceolata and 

Ziziphus mauritiana or for their fruits are Annona 

senagalensis, Syzigium guineense var. macrocarpum, Vitex 

doniana and Ximenia americana. However, these use index 

values are higher in species whose seeds and fruits are used. 

Their fruits are consumed in various forms and the easy 

access and the taste of these fruits would be at the base of the 

choice of these species by farmers. The pulp of the fruit of 

Parkia biglobosa is turned into powder for consumption 

directly or in the form of cakes and its seeds are used in 

cooking as a condiment called "Daddawa" to replace the cube 

Maggie. The fruit of Vitellaria paradoxa is consumed 

directly and its seed is used to make shea butter which is used 

in cooking and in hair cosmetics. The fruit of Vitex madiensis 

and Detarium microcarpum, and the fruits and seeds of 

Lophira lanceolata are also prized by population and 

consumed directly. As for the fruits and seeds of Ziziphus 

mauritiana, they are eaten directly by farmer or in the form 

of cake despite the small presence of this species in this 

locality. In the savannahs of Adamawa these species play an 

important role in feeding of pulations of Northen Cameroon. 

Table 3. Index of Utilization (IU) of Indicator Species of soil fertility in Various Socio-Economic 

Species Food Pharmacopoeia Fodder Artisanal Beekeeping Total IU  

Annona senegalensis 2.93 4.56 1.09 1.21 1.67 11.48 

Harungana madagascariensis 0.13 3.59 0.07 4.39 1.15 9.3 

Piliostigma thonningii  0.27 5.02 5.17 2.28 1.13 13.86 

Terminalia macroptera 0.00 2.89 2.00 2.13 1.11 8.14 

Terminalia glaucescens 0.00 2.90 3.32 1.09 1.09 8.41 

Detarium microcarpum 2.13 2.81 1.09 1.18 1.07 8.28 

Albizia zigia  0.00 2.27 2.69 2.23 1.05 8.25 

Entada africana 0.00 1.93 2.16 1.17 1.05 6.32 

Parkia biglobosa 5.95 2.70 0.67 2.15 1.13 12.60 

Acacia polyacantha 0.00 0.07 1.35 0.67 1.07 3.15 

Syzigium guineense var. macrocarpum  2.94 2.50 0.13 0.53 1.17 7.27 

Ximenia americana 3.95 4.72 0.10 1.11 1.12 11.01 

Lophira lanceolata 4.01 2.08 0.09 1.08 1.17 8.44 

Ziziphus mauritiana 3.33 3.38 3.87 1.07 1.13 12.77 

Vitellaria paradoxa 5.93 3.21 1.14 2.19 1.47 13.94 

Vitex doniana 2.94 1.83 1.09 1.16 1.22 8.24 

Vitex madiensis 2.07 1.67 0.16 1.06 1.11 6.07 

 

For fodder, the leaves and pods of woody plants are the 

main parts which are edible by livestock. According to the 

population, in the dry season pods and young leaves or 

woody buds are much prized by livestock because they 

constitute supplementary foods during the famine period. 

Several woody species are edible by animals, but among the 

indicator species of soil fertility, those who are highly 

consumed are Albizia zygia and Entada africana for their 

leaves and Piliostigma thonningii, Terminalia glaucescens, 

Parkia biglobosa and Ziziphus mauritiana for their leaves 

and pods. The leaves of Albizia zygia and Entada africana 

are freely consumed by all livestock of the locality. The 

leaves and fruits of Ziziphus mauritiana are eaten by cattle, 

sheep and goats, but their fruits are more appetized by goats. 

The leaves of Parkia biglobosa are eaten by cattle, sheep and 

goats and their pods, fruits and seeds by goats. The pods of 

Terminalia glaucescens and Piliostigma thonningii are 

consumed as natural meal by cattle in the dry season, but the 

most edible pods by cattle are those of Piliostigma 

thonningii.  

The manufacture of hunting equipment, fishing, kitchen 

utensils and constructions is also ensured also by the woody 

species indicators of soil fertility through their leaves, 

branches, trunks and saps. Nevertheless the most used parts 

are the trunk and the branches. Trees are more used in these 

services than shrubs. These results show that soil fertility 
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indicator plants play also various roles in the artisanal 

services of the population. In our study area, among the 

indicator species of soil fertility the most used in the artisanal 

services of the populations are Harungana 

madagascariensis, Piliostigma thonningii, Albizia zigia, 

Terminalia macroptera, Parkia biglobosa and Vitellaria 

paradoxa. The sap of Harungana madagascariensis is used 

as a colourant on twigs for the manufacture of mats. The dry 

fruits of Piliostigma thonningii are also used as varnish. The 

branches and trunks of Albizia zigia, Terminalia macroptera 

and Parkia biglobosa are used for the construction of fences, 

hangars, huts and cooking tools. The trunk of Entada 

Africana, Terminalia glaucescens, Detarium microcarpum, 

Ziziphus mauritiana, Acacia polyacantha are used by farmers 

to make hoes, turn couscous and other cooking tools. 

The medicinal value is ensured by the roots, leaves, barks 

and some rare fruits. However leaves and bark are the most 

used parts. All species identified as soil fertility indicators 

have medicinal value, but their degree of use depends on the 

population. The highly used species among the seventeen are 

Piliostigma thonningii, Harungana madagascariensis, 

Annona senagalensis, Ziziphus mauritiana, Ximenia 

americana and vitellaria paradoxa. The leaves of Piliostigma 

thonningii are used for the treatment of colds and eyes 

problems. Its barks are used for toothache and ears, and the 

boiled roots of this especies are used in the treatment of 

cough, stomach ache, and rheumatism and to heal wounds. 

The bark and leaves of Harungana madagascarienis are used 

in the treatment of painful menstruation, its leaves mixed 

with those of Bidens pilosa treats typhoid. The leaves and 

bark of Syzigium guineense var. macrocarpum are used for 

the treatment of diarrhea and stomac haches of women. The 

bark of Ziziphus mauritiana is used to treat hemorrhages 

after childbirth and its young leaves eaten directly or boiled 

mixed with its barks are used against stomach aches. Farmers 

use the fruits of Ximenia americana to calm the constipation 

and the decoction of its roots cure the fever and the diarrhea, 

the juice obtained after extraction of its leaves treats the 

infections, its barks are used for the skin problems. The 

boiled roots of Annona senagalensis fight against amoebic 

dysentery while others farmer use its bark combined with 

Ageratum conizoides for the treatment of diarrhea, its leaves 

are used against yellow fever. Its roots are used as an antidote 

against the venoms of scorpions and reptiles. 

All the indicator species mentioned by the farmers have a 

medicinal value according to the population, except Acacia 

polyacantha, which only one farmer has been able to bring 

out its medicinal value. The leaves of Terminalia macroptera 

are used against fever, its barks against dysentery. The leaves 

of Albizia zigia are used for the treatment of pain and fever, 

while its roots are used in the treatment of tuberculosis. The 

mixture of leaves and barks of Detarium macrocarpum are 

used to treat meningitis and others farmer use these leaves 

only to treat malaria. The bark of Parkia biglobosa is used as 

mouthwash and by inhalation for headaches and for cleaning 

teeth, his barks and leaves are macerated in baths to treat 

leprosy and malaria. The shea butter obtained from the seeds 

of Vitellaria paradoxa is also valued in medicine, it is used to 

relieve rheumatism, applied to accelerate the healing of 

wounds and prevent infections. The leaves and roots of Vitex 

doniana have antiseptic properties and its fruit is used in the 

treatment of diarrhea. Their leaves and barks are used by 

population in the treatment of several human diseases like 

diarrhea, chickenpox, toothache and leprosy. The bark and 

roots of Entada africana in decoction cure inflammatory 

problems. Boiled crushed barks of Terminalia glaucescens 

are used for the treatment of malaria, fever and the treatment 

of bacterial infections. Lophira lanceolata is used in the 

treatment of several diseases. Its bark and roots are used in 

the treatment of headaches, dysentery and abdominal pain. 

The bark of Vitex madiensis is used for the treatment of 

toothaches and fever. 

In beekeeping, all these species are pollinated by bees, but 

they are all poorly used. According to the population, the 

species which are strongly used in beekeeping are those 

whose color of flowers attracts bees and that it requires more 

observation to identify these species. 

In sum, the species, which have the highest total utilization 

index, are Vitellaria paradoxa, Parkia biglobosa, Annona 

senegalensis, Ximenia americana, Ziziphus mauritiana, and 

Piliostigma thonningii. 

4. Discussion 

Farmers of the Dang are well aware of the concept of soil 

fertility. This concept is reflected in their expressions through 

the survey. The populations of the three villages surveyed 

have a fairly similar degree of knowledge, but slightly higher 

in Borongo. Other studies like those of Akpo et al. [24] have 

also shown that the knowledge of farmers' soil bioindicators 

does not vary between ethnic groups in the Okpara Basin in 

Benin. On the other hand, Bio-lafia [25] reported contrary 

results. According to him, the soil classification criteria are 

specific to each ethnic group in the region [25]. In general, 

the degree of knowledge of populations about soil fertility 

indicator species is mainly due to the endogenous knowledge 

that producers have acquired for a long time about the quality 

of their soil as reported by soumana [7] in his studies on 

agricultural indicators of soil fertility in Mali [7]. This farmer 

knowledge of soil fertility is done by indicators most 

commonly used is the yield of agricultural production which 

varies according to the plant species introduced into a field, 

and especially thanks to the difference in performance 

obtained under and outside of crown of a given indicator 

species [24]. 

Among these six species, who are very indicated as soil 

fertility species we note a broad dominance of Terminalia 

macroptera (20.66% of responses) and this result have been 

mentioned in the previous studies of Ibrahima et al [10, 11] 

that reported farmer responses for this species of 11.39% in 

the locality of Mbe and 29.29% in the department of Djerem 

[10, 11]. Except the Mimosaceae known as legumes and 

having a fertilizing power, Harungana madagascariensis and 

Syzigium guineense var. macrocarpum also appear as 
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important soil fertility species with have the same response 

of 6.66%. Other studies have showed that Harungana 

madagascariensis improves the fertility of acid soils [26] 

Research done by Mapomgmetsem reported that Syzigium 

guineense var. macrocarpum is an indicator species of soil 

fertility in the Adamawa region [27]. In addition, the species 

poorly mentioned in our study have been recognized in other 

regions as the main indicators of soil fertility. Indeed, Acacia 

polyacantha has been identified as an indicator species of 

soil fertility by the populations of Mbé locality [10]. In the 

same order of idea Vitellaria paradoxa and Parkia biglobosa 

are been mentioned as bioindicators of soil quality in the 

Okpara Basin in Benin [24]. The indicator value of soil 

fertility of these non-leguminous species could be explained 

by the perception of the population on soil quality and crown 

yield due to the presence of these species in their fields. 

Concerning the plant families used as indicators of soil 

fertility, our findings reveal that combretaceac take the first 

place (20.66% of responses) followed by mimosaceae 

(20.65% of responses). Likewise, other works done in Mbe 

localaly, have obtained concerning this variation that the 

poaceae take the first place (39% of the total responses), 

followed by the mimosaceae (21.73%) and combrataceae 

(17.00%) [10]. 

The low number of woody species indicator of soil fertility 

recognized by the farmers of the localities of Dang could be 

explained by the fact that the farmers generally rely on 

various indicators such as herbaceous plants and physical 

quality of the soil, to appreciate the fertility of their soil [8, 

11]. Indeed, herbaceous plants such as Commelina 

benghalensis were also cited by farmers as indicators of soil 

fertility in northern Cameroon and Mbé respectively [9, 10]. 

Except woody and herbaceous plants, farmers appreciate also 

the fertility of their soil by using physical characters such as 

color and type of soil, appearance of fauna like eartworms 

and snail [10, 8, 11]. 

The diversity of socio-econimic value of woody species 

indicators of soil fertility that we are finding vary according 

to the locality and their use according to each farmer. These 

species are very used in the feeding of population in the 

savannahs of Adamawa. Mapongmetsem et al. [28] have 

indicated that these species play an important role in feeding 

of populations of Northen Cameroon. The main fruit species 

identified among these indicator species of soil fertility in our 

study are among the most consumed of West African 

savannahs especially in Burkina-Faso as demonstrated by 

Koadima [29]. 

Among these indicators species of soil fertility, families 

that are very used in fodder are Mimosaceae (Albizia zygia, 

Entada africana and Parkia biglobosa). Findings of the 

research carried out by Guerin [30] also show that the young 

leaves of the Mimosaceae constitute the supplementary 

fodder during the dry season for ruminants [30]. In our 

results, we found also that the fruits or pod of Ziziphus 

mauritiana, Terminalia glaucescens and Piliostigma 

thonningii are consumed as natural meal by cattle in the dry 

season, but the most edible pods by cattle are those of 

Piliostigma thonningii. These results are similar to the works 

carried out in the locality of Wakwa who reported that 

19.35% of woody species were freely comzumed on the 

cattle route, but the most prized is Piliostigma thonningii 

(37%) [31]. According to this author, woody plants which 

have a potential for milk production are Piliostigma 

thonningii, and Albizia zygia. 

More than a half of farmers in the Dang used woody 

species indicators of soil fertility in artisanal services but the 

use more trees than shrubs. These results show that soil 

fertility indicator plants play also various roles in the 

artisanal services of the population. Wild plants play a major 

role in the crafts of pygmies "Mbuti" in the Democratic 

Republic of Congo as indicated by Kahindo et al. [32]. 

Among the most used species in this service, species who has 

a higher value in artisanal service is Harungana 

madagascariensis. We found that some farmers use this 

specie to make huts, hoes and turn couscous, the sap of this 

species is very used as a colourant on twigs for the 

manufacture of mats as already mentioned by Orwa et al. 

[26]. All other woody species indicator of soil fertility are 

used for the construction of fences, hangars, huts and to to 

make hoes, turn couscous and cooking tools and this could be 

expalined by their abundance in this locality. 

All the woody species indicators of soil fertility are 

generally used in medecine simillary by the farmers 

interviewed in areas of study, because they are available in 

large quantities and spreading aroung these localities. Many 

research done in Africa have also indicated the similar 

medecine value like that we are found, this may be explained 

by the fact that these species are more spreading in Africa. 

The roots of Piliostigma thonningii are used in Ethiopia to 

treat rheumatism and intestinal problems [33]. Farmers of 

Dang use Ximenia americana for skin problem, In Mali, 

populations use the roots and barks of Ximenia americana to 

treat skin problems [34]. Other works have also demonstrated 

that some populations of Enugu state in Nigeria use the 

leaves of Annona senagalensis to treat yellow fever and 

tuberculosis, and its roots are used as an antidote against the 

venoms of scorpions and reptiles [35]. Dang farmers use the 

leaves of Terminalia macroptera against fever, its barks 

against dysentery. Similar results were obtained by Arbonnier 

[36] who reported that some populations in West Africa use 

the leaves of this species to treat fever and tuberculosis [36]. 

Concerning Vitellaria paradoxa, other work reveals that the 

shea butter obtained from the seeds of Vitellaria paradoxa is 

also valued in medicine; it is used to relieve rheumatism, 

applied to accelerate the healing of wounds and prevent 

infections. Shea butter helps also to treat rheumatism [37] 

Medecine value of Terminalia glaucescens obtained in the 

Dang locality corroborates those of Konan et al. [39] who 

discover that a solution extracted from the preparation of the 

bark of Terminalia glaucescens allows the rats to resist 

against bacterial germ [39]. Some studies in Africa have also 

shown the same medecine value of certain species that we are 

elucitade in the Dang. Study of Arbonnier [36] reported that 

the populations of several West African countries use the 
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leaves and barks of Vitex doniana in the treatment of 

diarrhea, chickenpox, toothache, leprosy, smallpox and 

hypertension [38]. Lophira lanceolata is also used in the 

treatment of several diseases such as headaches, dysentery, 

abdominal pain, diarrhea and certain cardiovascular diseases 

[40]. 

In sum, the results concerning the highest total utilization 

index obtained on these woody species indicators of soil 

ferility are related to those of Guigma et al. [41] who 

reported that in southern Burkina Faso, Vitellaria paradoxa, 

Parkia biglobosa and Annona senegalensis are the species 

which have a high total utilization [41]. 

5. Conclusion 

The farmers of the locality of Dang have a good enough 

knowledge of the soil fertility according to their own 

indigenous system based on the experience transmitted by the 

generations in generations. They used biological indicators, 

in particular the woody species that allowed them to 

apreciate the fertility of soil. In fact, several woody species 

have identified by the population of Dang as soil fertility 

indicators but seven are most mentioned by farmers. These 

woody species indicators of soil fertily have sereval 

importances in socio-economic plan of population. 

According to each farmer and to their utilization index, these 

species are source of food, sanitary, fodder and are used in 

several artisanal services. Therefore, the modifications, the 

adaptations or the new techniques of introduction of these 

species in the agroforestery systems are necessary. Such 

modifications should hold in account the rationality and the 

knowledge of the farmers. 
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