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Abstract 

Degradation of the soil is caused by several factors such as anthropogenic pressures. In this context, 

it’s mostly about mining, which entail physical and biological soil degradation. It also decreases the 

agricultural productivity of the land and its biodiversity. Therefore, restoration practices of these lands 

which are the bedrock of biodiversity is necessary. This project fits in this context by considering this 

issue as the main target. It's all about practicing agroforestry in rehabilitation surfaces which are already 

exploited by Scantogo, before returning them to the owners. The association of the moringa Oleifera 

and the zea mays is suggested to overcome the issue non-availability of agricultural land in the locality. 

The goal of this project is to restore both the agricultural degradation of the soil and the vegetation 

coverage. It impacts the achievement of the 15th Sustainable Development targets, which is to preserve 

and restore the land ecosystems, by ensuring their exploitation in a sustainable way. This project also 

aims to reduce direct pressures on biodiversity and encourage the sustainable use (strategic objectives 

of Aichi B goal). The end of this project will allow respectively the Scantogo and the indigenous to 

contribute to the restoration of degraded vegetation coverage and an agricultural improvement. 

INTRODUCTION 

Sub-Saharan African area, is characterized by a natural ecosystems. The Land which is a source of 

their wealth, directly provides 60% of the people livelihoods, through agriculture, fishing, freshwater, 

forestry and other natural resources (FAO, 2004). Therefore, it is important to maintain it in a sustainable 

way so that the population can benefit from it. 

It is in this context that the biodiversity convention (CBD) was adopted at the Rio Summit in 1992. It sets 

three targets: i) the conservation of biodiversity, ii) the sustainable use of species and natural 

environments, iii) the access and equitable sharing of profits from the use of genetic resources. The 

study "Impact of sustainable land management on biodiversity through agroforestry" is part of these 

objectives achievement. It provides convenient way of making decision tools for Sustainable Land 

Management in Scantogo career and its surroundings. Hence forth, agroforestry is the system adopted 

by combining Moringa oleifera in zea mays. 

Agroforestry (AF) refers to systems and practices used on the soil where woody perennials are 

purposely combined into the crops and / or breeding for a variety of benefits and services (Liniger, 

2009).  The woody plants used in this context is the Moringa oleifera or "yovoviti" in the local language. 

It belongs to trees and shrubs of the moringaceae family. It spreads as well as vegetative sprout and 

has a tree multi-used system which are to Purifier of water, edible, cosmetics, promotion of plants.... 

Moringa leaves contain kind of cytokinin growth hormones as well. The treatment to these hormones as 

well increases the wellness of the plants from disease. As also, the fruits are heavier and bigger, which 

increases the performance of the trees during harvest (Foidl, n. et al., 2001). According to biomass 

researches the hormone which causes leaf growth is the Zeatin (Martin, 2007). It gives moringa leaves 

the foliar fertilizer function to increase the growth of associated plants and green fertilizer while improving 

the fertility of the soil. Productions associated with the Moringa in this study is corn (Zea mays). It is the 
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most grow up cereal used for basic meal in Tokpli Township. This project, aims on the social and 

economic diversify the population of activities of and a sustainable management of natural resources. 

I- OBJECTIVES  

The overall purpose is to contribute to a sustainable management of natural resources in the Scantogo 

career through agroforestry. Basically, the first part of the targets will be to contribute to the renovation 

of vegetation coverage and it the second part will be to understand the impact of Moringa in soil 

restoration. 

II- METHODOLOGY 

2.1. STUDY AREA 

The study area is basically located in the township of Tokpli at Sika Kondji, which is 8 km from the city 

of Tabligbo (figure 1). It has a land of 14km2 and is a clinker operating career. The area is characterized 

by extensive farmland and bordered by the mono river at its east end. The landscape is defined by the 

continental shelf. Climate geographical data in Tabligbo region shows an annual average temperature 

of 27 ° C, an annual average precipitation of 1035 mm, an evaporation of 61.16 mm and a relative 

humidity of 76.5%. The climate is subequatorial marked by two dry season two rainy seasons of unequal 

lengths.  

 

 Fig1. Description of study area 

 

The project site is located in the  V ecofloristic area which includes vegetation in general of few forest 

patches in which Albizia SP., Antiaris africana, Pilicia excelsa, thonningii species are well represented. 

The vegetation is made up especially of grassy savanna degraded by human activities. It is 

characterized by a mosaic fallow land in fallows and scrub in which are scattered a few plant species 
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such as palm oil (Elaeis guineensis), teak (Tectona grandis), the baobab (Adansonia digitata), mango ( 

Manguifera indica), nime (Azadirachta indica), banana, orange (Citrus) (Scantogo 2011). 

The area wildlife is characterized by species such as lizards (Agama agama), chameleons (Chameleo 

gracilis, Chameleo senegalensis), turtles (Kinixys belliana), snakes whose most commonly encountered 

families are: Colubridae (Psammophis elegans, Psammophis sibilans ...), the Elapidae (Naja nigricollis), 

the Viperidae (Bitis arietans, Echis ocellatus, Causus maculatus) and Varanidae (Varanus 

exanthematicus). In addition we encounter small mammals such us mice and cane rats (JAT 2011). 

2.2. RESEARCH METHOD 

A dual-pronged approach was adopted for this study. It is both theoretical and experimental. It presents 

the techniques of data collection technics and the method of results analysis. 

2.2.1. Secondary data collection 

The literature search yielded into considering the secondary data. It was of extremely importance to take 

knowledge from research work carried out at a later stage on the one hand, on agroforestry, maize and 

moringa culture in the locality and on the other hand on the management of biodiversity including natural 

resources. These data were used to better organize the study and are mostly from the consultation of 

books, articles, reports and other publications. 

2.2.2. Primary Data Collection 

 
a) Interviews and investigation with the actors involved in the project 

The primary data collection was conducted through surveys with 30 farmers of the locality and interviews 

with members of the Tokpli region development committee, the NGO APPEF-Togo the Red Cross and 

KINOMÉ moringa project. The purpose of these interviews is to do participatory work with all local 

stakeholders in other to consider their views in the drafting of this project. A survey form (Appendix I) 

was developed for this purpose to collect informations from farmers who already associate the moringa 

to other cultures. Consultations and informations meetings were held with those actors who are already 

working for the extension of moringa in the localities (photo in appendix II). 

b) Experimental field Development  

An experimental field was developed to highlight the type of spread in the locality (seed or cuttings) for 

the cultivation of moringa and appreciate the growth of maize associated with moringa and maize alone. 

The field covers an area of 50 m2. 25m2 for growing corn and 25m2 easy for maize associated with 

moringa. The culture is made by Hall of East-West direction. The survival rate of cuttings and the seeds 

germination of moringa was followed. The evolution of the size of the corn was also tracked.  

In addition, two soil tests were made, one before and the other after the experimental field. The identified 

elements are Ph, P, K, N and Total Organic Matter. These analyses have allowed to estimate the 

evolution of these elements in the study area. The results are in appendix I. 

The experimental field SWOT analysis was also made to identify strengths weaknesses opportunities 

and threats that could contribute to the effective use of this project implementation. (Table 1). 
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Table 1: SWOT analysis matrix 

Factors Internals Externals 

Positifs Strengths Opportunities 

Negatifs Weaknesses Threats 

Source : Colette et Hédia, 2006 

III- EXPECTED OUTPUT    

3.1. SPREADING OF MORINGA CULTURE. 

moringa is a tree that grows easily from seed or cuttings. It grows quickly, even in poor soil, its tuberous 

root allows it to go without water for months. The environmental requirements of moringa cultivation are 

summarized in Table 2. 

  Table 2: moringa promoting culture parameters 

Setting values 

Climate Tropical or subtropical 

Temperature 25° à 35° 

Altitude 0 to 2000m 

Precipitation 250mm to 2000mm, irrigation required if the 

rainfall is less than 800 mm 

Type of soil Loamy, sandy or sandy loam 

Ph of soil  5 to 9 

Source: Armelle, 2010 

 Soil analysis of the study area shows that the pH is equal to 6.80, which corresponds to the normal 

value estimated by Armelle in 2010.  The values of the other parameters such us temperature, climate, 

and rainfall defined in the description of the study area are also conformed to this normal. All these 

parameters confirm the success of the cultivation of moringa in the locality. 

However, the most appropriate of moringa tree growing should be identified. To this end, two culture 

propagation processes have been highlighted. It comes to the culture covering or by cutting. The results 

of the experimental field (Fig.3) show that all moringa seeds sown succeeded unlike cuttings. Only 4% 

of cuttings have been able to develop. It is apparent from these results that it is better to spread by 

seeding moringa in the locality. Armelle and Melanie, (2010) also supported this claim by showing that 

the germinability of the seeds of moringa in semi live is important. They justified it by a study in Togo 

which shows that 12 days after sowing, the rate of germination in family agriculture is higher than 85%. 

Furthermore, cuttings do not have taproots which will allow the plant to strengthen the soil structure. 
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3.2. COMPARATIVE ADVANTAGE OF MAIZE ASSOCIATED WITH MORINGA AND ONLY MAIZE 

Since 1990, the corn is the most widely grown in the Yoto prefecture, it’s about 87% of food crops (Djani, 

1990). It is practiced in various forms and can be associated with other cultures. The combination of 

corn in Mucuna is very spreading in the community. However, the latter is only used as green manure. 

Results of the survey conducted for this study that 96% of farmers would like to associate moringa with 

corn and that 54% already practice it (Figure 2). This trend is due to the popularization of Moringa in the 

locality by several actors. Due to the diversity of moringa values, it is preferred to mucuna which is only 

used as green manure. 

Improve and diversify the production of the plots, restore soil fertility, improve biodiversity levels and 

restore ecological frame, store carbon to cope against climate change and diversify income-generating 

activities, are the challenges faced by this cultures association. The results of the experimental field 

show that field corn leaf development associated with moringa is more important than single corn (Fig. 

4). These results are supported by the research of Martin L. Price, (2007) which showed that moringa 

leaf is used as fertilizer to increase plant growth and green manure to improve soil fertility. This explains 

the importance of leaf development of maize associated with moringa. Moreover, the harvested maize 

is much more important in the field associated with the moringa (Figure 5). 

 

Indeed, the moringa leaf juice contains a plant hormone, the zeatin belonging to the cytokinins group 

that can increase 25 to 30% yield of almost any associated Culture (Hedji and al., 2014). 

 

FIg.2 : Distribution of farmers associating Moringa to 

other crops 
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Fig.3: type of propagation of moringa 
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3.3. IMPACT OF AGROFORESTRY ON LAND RESTORATION 

Agroforestry is becoming more and more as a solution for an agricultural system that is proficient of 

producing while conserving soils in a context where extreme weather conditions manifest themselves 

increasingly (Claudel and Lydia, 2015). It comes the challenge of land degradation caused by the 

exploitation of clinker and traditional agricultural practices in the study context. The Soil analysis before 

and after the experimental field shows the evolution of the physicochemical parameters characterizing 

soil fertility (Table 3). 

Table 3: evolution of the soil parameters test 

paramètres Valeur 1 Valeur 2 

Ph 6,80 6,91 

MOT1 (% m.s.) 7,6 7,9 

COT2 (%m.s.) 4,41 4,46 

N 0,0797 0,136 

P 0,2674 11,65 

K+ 226,5572 170,9570 

 
In this table, a slight change of the pH, the MOT, the nitrogen, phosphorus is observed, and potassium 

has regression value. The evolution of these parameters explains the beginning of soil fertility even 

though it is a young plant (Fig. 6). Therefore, it’s important to expect the growth of the plant to confirm 

the change in these parameters. Thus, according to the French association of agroforestry, Moringa as 

any other tree will enrich the soil with organic factor by the contribution of the litter leaves and it spread 
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by the degradation of fine roots in depth. It improves the porosity of the soil and its ability to store water 

and nutrients. It also has an effect on saprophytic detritivores or agencies involved in the evolution of 

soil fertility process. 

 

 
 

Figure 6: young plant of moringa 

3.4. STRENGTHS, WEAKNESSES, OPPORTUNITIES AND THREATS OF THE PROJECT 

 
STRENGTHS WEAKNESSES 

 Realization of the experimental field 

  Public awareness on the values of moringa by 

the Red Cross and KINOMÉ 

  Commitment of scantogo to make 

compensatory reforestation in the GGP project 

 Acceptance by the population, 

  Possibility to associate other food crops with 

Moringa 

• Delay in the implementation of the 

experimental field, 

• Inability to perform the field already operated 

by scantogo in the area 

• Short duration of the research phase to 

appreciate some results, 

 

OPPORTUNITIES THREATS 

• Realization of the project Moringa by the red 

cross and Kinomé in the township of Tokpli, 

• Production, processing and marketing of 

Moringa by APEF association Tabligbo, 

• Natural treatment of these diseases (use of 

neem) 

• Climate Variability 

• Delay of analysis results to ITRA 

• Diseases that attack the moringa 

 

 
For successful implementation of this project, it is important to take into account the strengths, the 

weaknesses, the opportunities and the threats of this project. Strengths and opportunities identified 

would be dealt with the threats and weaknesses. Thus, Scantogo commitment to the compensatory 

afforestation and acceptance of the project by the population are basic factors that can promote the 

smooth running of the project. The consideration of climate variability would also be an asset to the 
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agricultural activities organization to avoid the delay in the seeds. Moreover existing natural treatments 

will fight against potential diseases of moringa. The commitment of several actors in the popularization 

of moringa and the presence of APPEF-Togo Association are engines for the processing and marketing 

of moringa and also to train  people on possible changing of moringa to diversify their income-generating 

activities. 

IV- ADDED VALUE OF THE PROJECT ON BIODIVERSITY, SOCIETY AND BUSINESS  

4.1. BIODIVERSITY 

Moringa is a reservoir of biodiversity. The subway to the air, is an ecosystem full of hosting a wide 

biodiversity. These include fungi, mosses, lichens, higher plants, insects, birds, reptiles, bacteria, 

mammalian amphibian...... These organizations benefit from the root network of branches, leaves, 

flowers, or the trunk of the tree using them as a support in food resource or habitation. Moringa increases 

the organic matter rate content of the soil microbial activity and soil macrofauna. It boosts the biological 

activity of the soil, reduces land degradation and maintains the productive capacities of ecosystems. 

The corn moringa Association offers increased diversity of ecological niches and promotes the 

development of agro-ecosystem, healthy, balanced and productive. 

4.2.SOCIETY 

For the society this project will contribute to diversify the socio-economic activities through agriculture 

and exploitation of Moringa in various forms. Moringa trees will help to maintain the microclimate. The 

combination of Moringa and corn is an alternative for the rehabilitation of the scantogo’s already 

exploited land while allowing the population to agriculture. This project is a complement of the 'Moringa 

project' carried out by the Red Cross in the canton of Tokpli in order to improve the economic and human 

development of the locality. 

4.3. COMPANY 

In order to mitigate the destruction of vegetation during the installation of Scantogo career, it was 

recommended in the environmental and social management plan to make compensatory reforestation 

and to support the population in reforestation projects in the localities. Henceforth this project it will 

enable to meet these environmental clauses and it also consider as a pilot project for the company that 

wants to expand it in other careers. 
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