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Preface 

 

The 2nd Commonwealth Forestry Association (CFA) Conference 2018, Nigeria Chapter is a follow-up to the fourth 

CFA Workshop held in November, 2017 at the Federal University of Agriculture Abeokuta, Ogun State Nigeria. 
 

CFA, Nigeria Chapter is a non-profit association under the supervision of the CFA Headquarters, United Kingdom. 

Though, some Nigerians have been members since 1970s, the Nigerian Chapter of the Association was formally 

inaugurated on the 08 September, 2011 at the Federal University of Technology, Akure, Ondo State, Nigeria. This is 

a research oriented conference that seeks to bring together forestry and allied natural resource scientists, graduates, 

development experts and policy makers from higher institutions and research institutes to proffer future solutions to 

dwindling Forest Estate in Nigeria.  
 

CFA CHARTER AND BYE -LAWS 

The Royal charter of 1 November 1921, as amended by Supplemental Charter of 28 November, 1962, provides that 

the name of the Association shall be the Commonwealth Forestry Association. The Charter and Bye-Laws which 

follow incorporate amendments agreed at the Annual General Meeting on 5 May, 1981 and which submitted to the 

Privy Council for the granting of a further Supplemental Charter.  
 

CHARTER  
The objects and powers of the Association were prescribed as follows: (i) To promote for the public benefit the practice 

of Forestry both in the United Kingdom and throughout the world; (ii) To advance education in the value of trees and 

forests for the conservation of wildlife, soil and water resources, amenity and recreation; (iii)  To promote research 

for efficient and sustained production of timber resources and into the inter-relationship between trees and site fertility 

both for Forestry and Agriculture, publishing the useful results of such research; (iv) To encourage the establishment 

and management of trees and forests as part of the overall wise and sensible use of land; and (v) To be a centre for 

the exchange and dissemination of information on all aspects of forestry and forest products or provide or promote 

or assist in the provision or promotion of other centres similarly engaged.  
 

The theme of 2nd Commonwealth Forestry Association Conference 2018 is óCollaboration of Stakeholders for 

Dynamic Restoration of Forest Estate in Nigeriaô.  
 

Papers presented in this proceedings, which were peer reviewed, include lead papers and voluntary papers. They are 

classified under the following sub-themes:  
 

1. Trends in Public and Private Forest Ownership in Nigeria 
2. Forest Governance Issues and Forestry Entrepreneurship 
3. Forest Management and Investment Opportunities in Nigeria 

4. Environment, Climate Change, REDD+ and Bio-Energy 

5. Integrity of Forest Ecosystems, Biodiversity and watershed management  

6.  Future Wildlife Conservation and Ecotourism for posterity in Nigerian Economy 

7. Issues on Tropical Forest Inventory, Measurements and GIS 

8. Sustainable Utilization of Forest Products and Herbal Medicine 

 

The Commonwealth Forestry Association Nigeria Chapter appreciates the moral support of the Vice-Chancellor, 

Federal University of Agriculture Abeokuta in person of Professor F. K. Salako for hosting the 2nd  CFA Conference, 

Nigeria Chapter. The efforts of members of Local Organizing Committee (LOC) namely: Professor A.C. Adetogun 

(Chairman, LOC), Dr. A.L.A. Shotuyo, Dr. M.O. Oyatogun, Dr. & Mrs. O. Adedokun, Dr. J.O. Soaga, Dr. K. M. 

Ogunjobi, Dr. A. O. Oladoye, Dr. M.A. Yisau, Dr.& Mrs. T. A. Yisau, Mr. O. Olorunfemi, Dr. I. O.O. Osunsina 

(Secretary, LOC) and Mr. A. O. Agbo-Adediran (Assistant Secretary, LOC) are highly appreciated.  

 

I appreciate the immense contributions of all Executive Officers of CFA Nigeria Chapter for the success of this 

conference. They are Professor A.C. Adetogun (Vice-President), Dr. O. R. Adejoba (Secretary), Mr. A. O. Agbo-

Adediran (Assistant Secretary), Dr. A. O. Omole (Public Relations Officer), Dr. O. V. Oyerinde (Finance Secretary), 

Dr. I. O. Osunsina (Social Secretary), Professor S. A. Oluwalana (Ex-officio) and Professor S. O. Akindele (Ex-

officio). 

Professor B. O. Agbeja 
President, Commonwealth Forestry Association Nigeria Chapter 
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State 
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Abstract 

 
 The study examined the socio-economic impact of Ogun State Forestry Plantation (OGSFPP) at Omo Forest Reserve 

Enclave in Ijebu-East Local Government Area of Ogun State. Abeku, Eleyele, Abakurudu II, Jegbende, Temidire and 

Owonifari were selected randomly. These villages were selected according to the nearness to the reserve. Data were 

collected through personal interview with 25% population in each selected village. A total of one hundred and forty 

eight questionnaires were administered and retrieved. Findings revealed that 72.9% of enclave dwellers relied solely 

on farming as a source of living, findings revealed that 47.3% benefited from Education facilities, 35.1% of the 

respondents enjoyed medical facilities, 17.6% believed in the access road constructed, 58.1% of the respondents 

cultivated cocoa, plantain and Kolanut, 68.8% believed the land belongs to the family, 93.2% of the respondents 

reported that OGSFPP is not able to meet up with their expectation, all the respondents believed that the land at hand 

is not enough for their farming activities. The inhabitants should be educated on the importance of forestry 

development, there should be proper monitoring of the project and policy should be made against encroachment so 

that the present condition of the plantation may be improved.  

 

Introduction  

 

Forestry plantation has had a long and important development in different parts of the world. 

Recent awareness of potential wood requirement compelled a group understanding of plantation 

forestry problems, which in fact, have existed here since 1906 when the Nigerian Forestry 

Department was established (Adeyoju, 1975). In that year the Ire rubber tree (funtumia elastica) 

was planted in Gambari, Ilaro and Oshun forest reserve. The planting was done under forests that 

had been thinned so as to afford ample space and light for the young plants.  

Ogun State forestry plantation project (OGSFPP) happened to be one of the beneficiaries later. 

One of the projectôs (OGSFPP J4) objective is to establish an industrial plantation which, 

supplemented by other sources, would ensure the sustained pulp wood supply to Iwopin Pulp and 

paper mill and provide future sawn logs for Ogun State, in particular and the country in general 

(Adedoyin, 2002). During plantation establishment, satellite villages sprang up and are growing 

rapidly because of the successful cultivation of plantains and cassava. Some of these so called 

failed areas are now fully established with cocoa trees. Some of the noticeable settlements include: 

Idegun, Abakumdu I, Abakundu II, Erila, Jegbende, Owoni-Faari etc.  

The plantation also serve other crucial roles including maintaining the environmental integrity of 

the area and veritable source of Non-Timber Forest Products (NTFPs) to the local communities 

(Oyeyinka, 2003). The plantation is already well demarcated into compartments/annual plantings 

and are recommended to be retained as the management units. This is because the sub-

compartments are not well defined. Furthermore, it was surprising to note that there is no standard 

map to guide management operations.  

It was discovered that the population of people living around the OGSFP Area J4 about project 

site is increasing on daily bases. Whenever there is increase in population, there is bound to be 



3 
 

increase in land acquirement through building of houses, cultivation of crops trees and many other 

human activities. It therefore becomes necessary to establish existing relationship between the 

plantation and the people living round the place for effective management of the plantation and 

the peripheral villagers.  

There are several compartments that have been destroyed by cocoa farmers (Akinbosoye, 2003). 

Efforts should be made to study the socio-economic impact of the Ogun State forestry plantation 

on the surrounding villages to determine how they have influenced each other.   

 

Materials and Methods  

The area of study is Ogun State Forestry Plantation Project, Area J4 (OGSFPP J4), it is one of the 

reputable forest reserves in Ogun State. Ogun State Forestry Plantation Project, Area J4 is located 

in Omo Forest Reserve in Ijebu East Local Government Ogun State. This reserve and Oluwa River 

in the East, the Oni River flowing in the North-south direction and the Benin-Lagos express road 

in the South. It has a gazette total area of 139100 ha. The forest is dominated by the Ijebu 

Communities, who are mainly Yoruba. Their major occupational is farming.  

 

Sampling Technique and Sample Size  

In conducting this research, six communities were selected according to the nearest to the reserve. 

These are Abeku Village, Eleyele Village, Abakurudu II Village, Jegbonde Village, Temidire 

Village and Owonifari Village. Data were collected through personal interview with 25% 

population in each selected village. 

 

Data Collection  

A total of one hundred and forty eight questionnaires were distributed. The questionnaire consist 

of socio-economic of the forestry plantation, source of income generation, demographic 

characteristics of respondents, infrastructural facilities benefited.  

 

Data Analysis  

Descriptive statistic and chi-square were used to analyse the data and the hypothesis were tested.  

 

Results and Discussions  

Table 1 revealed that 15 (10.1%) questionnaire were administered in Abeku village 13(8.8%) were 

distributed in Eleyele village, 5(3.4) were distributed in Abakurudu II village, 15 (10.1%) were 

distributed in Jegbende village, 50 (33.8%) in Temidire village and 50 (33.8%) in Owonifari 

village, making a total of 148 questionnaires. However, the whole 148 questionnaires were 

retrieved.  

 

Table 1: Distribution of Questionnaire  

Communities No of Questionnaire Percentage  

Abeku village 15 10.1  

Eleyele village 13 8.8  

Abakuruduilvillage 5 3.4  

Jegbende village 15 10.1  

Temidire village 50 33.8  

Owonifari village 50 33.8  

TOTAL  148 100.0  
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Table 2: Respondents Personal Characteristics Sex 

Variable  Frequency Percentage 

Male 128 86.5 

Female 20 13.5 

Total 148 100.0 

 

Table 3: Age of Respondents 

Variable  Frequency  Percentage  

30-35 45 30.4 

36-40 18 12.1 

41-45 15 10.1 

46-50 32 21.6 

56-60 28 19.0 

60 above 10 6.8 

Total 148 100.0 

 

Table 2 shows that 86.5 % respondents were males while 13.5% were females. This may be due 

to the fact that farm practices is considered as a male job. About 3 0.4% of the respondents were 

within the age range of 30- 35 years 12.1% were within the age range of 36-40 years, 10.1% fell 

within the age range of 41-45 years, 21.6% of the respondent fell within the age range of 46-50 

years, while 19.0% of the respondent fell within the age range of 56-60 years and 6.8% of the 

respondent fell within the age range of 60 above as presented in Table 3. Majority of the 

respondents had no formal education (55.4%) an indication that they did not have little or no 

academic knowledge. (14.2%) of the respondents has adult education. While, 15.5% completed 

primary school. 9.5% of the respondents had secondary education, an indication that they can apply 

little academic knowledge they have to their activities on the reserve. However only 5.4% of the, 

respondents read up to the tertiary level an indication that people in the area probably do not place 

any importance on higher education as revealed in Table 4.  

 

Table 4: Educational Background of Respondents 

Variable  Frequency  Percentage  

No formal education 82 55.4  

Adult education 21 14.2  

Completed Primary School 23 15.5  

Secondary education 14 9.5  

OND, HND, DEGREE 8 5.4  

Others - - -  

Total 148 100.0 

 

Table 5: Source of Income of Respondents 

Farming only 108 72.9  

Farming and government work 10 6.8  
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Farming and Craftwork 5 3.4  

Farming and Fishing 25 16.9  

All of the above - --   

Total 148 100.0 

 

Table 5 revealed that 72.9% of the respondents engaged in farming only, 3.4% of the respondent 

engaged in farming and craft work, 16.9% of the respondent engaged in farming and fishing 

only. 

 

Table 6: Social Services of Respondents 

Benefits Frequency Percentage 

Education Facilities 70 47.3 

Medical Facilities 52 35.1 

Good Roads 26 17.6 

Good water 

supply

  

- - 

Electricity supply - - 

Loan Facilities - - 

Total 

  
148

  

100.0 

 

Table 6 shows that education facilities is the highest benefit derived from the reserve 47.3% 

respondents followed by medical facilities 35%  

 

Table 7: Number of Cultivated Crops by Respondents  

Crop Cultiv ation Frequency Percentage 

Cassava, Kolanut, Cocoa Plantain 20 13.5 

Cocoa, Plantain, Kolanut and Yam 42 28.4 

Cocoa, Plan fain and Kolanut 86 58.1 

Total 148 100.0 

 

Table 7 shows that respondent cultivated 13.5% Cassava, kolanut, Cocoa and Plantain, 28.4% of 

the respondent cultivated Cocoa, Plantain and kolanut and 58.1% of the respondent cultivated 

Cocoa, Plantain, kolanut.  

 

Table 8: Distribution of Source of Land by Respondents 

Variable Frequency Percentage 

Family 90 60.8 

Government/Project 58 39.2 

Lease land - - 

Total 148 100.0 
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Table 8 revealed that 60.8% of the respondent believed the land belongs to family and 39.2% of 

the respondents believed the land belongs to government/Project (OGSFPP, J4). 

 

 

Table 9: Distribution of Non-Wood Forest Product Gathered by the Respondents  

Non-wood Frequency   Percentage 

Fuel wood 60 40.5  

Wrapping leaf 26 17.6  

Medicinal plant 52 35.1  

Chewing stick 10 6.8  

Total 148 100.0.  

 

Table 9 shows that 40.5% of the respondents claimed that fuel wood is the major non-wood 

products in the reserve followed by medicinal plant (35.1%) this shows that the people of the area 

utilized both fuel wood and medicinal plant a lot as they are not yet used to the modern ways of 

cooking (with gas cooker and stove) and the fact that they are already attached to medicinal plants. 

 

Table 10: Problems faced by the respondents on the reserve.  

Problems Frequency Percentage  

Illegal felling 2 1.4  

Fire out break 3 2.0  

Pouching 1 0.7  

Project staff- embarrassment 55 37.2  

Land shortage 28 18.9  

Ownership agreement 40 27.0  

Compensation (Initial owner) 19 12.8  

Total 148 100.0.  

  

Table 10 shows that project staff harassment (37.2%) is the major problem faced by the respondent 

in the reserve while ownership of the land is not cleanly specified has (27.0%), land shortage has 

(18.9%), the initial inhabitant must be compensated has (13.5%), fire outbreak has (20%), illegal 

felling has (1.4%) and poaching has (0.7%).  

 

Table 11: Solution suggested by the respondent.  

Solution Frequency Percentage  

Policy against illegal felling 8 5.4  

Employment of more forest guard 10 6.7  

Fire tracing 5 3.4  

Provision of more land for farming activities 80 54.1  

The ownership of land must be clearly specified 25 16.9  

The initial owners must be compensated 

e.g by giving the Baales salary monthly.  

20 13.5  
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Total 148 100.0 

 

Table 11 shows that most of the respondents (54.1%) suggests that there should be provision for 

more farming land while (16.9%) believed that ownership of the land must be clearly specified, 

(13.5%) believed that the initial owner must be compensated, while (6.7%) made their mind known 

that more forest guards should be employed.  

 

Hypotheses Testing 
HO1: There is no significant relationship between the respondentôs personal characteristic and 

socio-economics effect of the OGSFPP.  

 

Table 12: Chi-square Analysis of Respondent Personal Characteristics  

Variables X2-tab X2 cat D.F  Probability  Decision 

Sex 3.841 53.2 1 0.05 Reject Ho 

 Age 11.070 22.7 5 0.05 Reject Ho 

 Educational 

Qualification  

9.488 81.6 4 0.05 Reject Ho  

Income generation 7.815 126.3 3 0.05 Reject Ho 

Socio effect 7.789 126.5 5 0.05 Reject Ho 

 

The result revealed that all the personal characteristics of the respondents are significant at 0.05 

level of significance (Sex X2 53.2 P> 0.05; Age X2 = 22.7 > 0.05; Educational Qualification X2 = 

81.6> 0.05; Income generation X2 126.3> 0.05); Socio effect X2 =  126.5> 0.05 as presented in 

Table 12.  

 

Table 13: Chi-square Analysis of Problem Faced by the Respondents  

Variables X2-tab X2 cal D.F Probability  Decision 

Problem faced 12.592 84.8 6 0.05 EReject Ho  

 

The significance of gender may be due to the fact that the males are prominently involved in 

forestry activities than their femaleôs counterparts because forestry is believed to be a male 

occupation. HO2: There is no significant relationship between problems faced by the respondents 

and the socio-economic effect of OGSFPP.  

X2 cal> X2 tab and this means that the null hypothesis is rejected, this is because the problem faced 

by the respondents are significance as presented in Table 13.  

 

CONCLUSION  

This research is aimed at providing information on the influence of OGSFPP, Area J4 on the 

surrounding villages. With the result from this study. It is obvious that OGSFPP J4 find it difficult 

to provide some necessary infrastructural facilities, such as Hospitals, Schools, Good water supply 

etc to the surrounding villages. Road only facilities that is put in place of all infrastructural 

facilities. From the point of view, we can say emphatically even these roads are not put in place 
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because of those villages, but because of easy access to the plantation by the OGSFPP J4. It is also 

observed that a larger percentage of the rural population here relied so much on fuel wood only 

for their domestic use and they will definitely collect the wood from the surrounding forest.ô As a 

result of this, with fast growing population, it will be at detriment of the plantation and natural 

forest (OGSFPP, J4). In these areas, cash crop farming (Cocoa, Kolanut etc) has been their major 

interest. People come from far and wide within the counter to settle down for farming activities 

due to a family land tenure system that favours them. The so called headmen (Baales) misleads 

the Sangers by saying that the land belongs to their forefathers and they can do anything with it 

and if care is not taken the whole natural and plantation forest will be turned into Cocoa and 

Plantain plantations.  

With the increase in population not less than I Hectare of land is occupied by each farmer. In 

Eleyele, with population of 52 people, not less than 52 hectares are already gone. The result shows 

these villages population is up to 592, this means that 592 hectares and already devastated by the 

farmer for Cocoa, plantain and Kolanut plantation. According to record, the area comprises of well 

over 42 villages (Area J4 village attendant).  

According to the research, those lands that are carved out for the  

village as enclaves are not enough for their consumption. So they began to scramble for land 

seriously as to meet their growing population. In the original plan of the Project, increase in 

population that is occurring now is not recommended there because this is a plantation project in 

an artificial forest. Natural forest. Both human existent is not considered to this ratio, so it is an 

illegal occupant, so for government to provide social facilities will be difficult because the one 

provided is based on the initial plan while is now over stretched.  

During the expansion, many wilds dislodged from their natural habitat. Through the information 

gathered from the villages, it was discovered that their expectation is too high towards OGSFPP 

J4. For example, they want good and well maintained road, electricity supply stoppage towards 

Cocoa, Kolanut and plantain destruction etc. As regard to their expectation, in the first instance 

the benefit of the Project brought in many people, then the expiration of the Project is not 

favourable to the inhabitant because no more job facilities and this lead to establishment of 

enclaves and illegal destruction of plantation and natural forest. 

According to the information gathered from the OGSFPP, 34, the settler have becomes a thorn in 

the flesh, because when comparing what they gain from them to what they lose to them, it is not 

what to write home about. For example turning of the OGSFPP, J4ôs Gmelina and Opepe 

plantation to Cocoa, Kolanut and plantain plantation on daily bases.  
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  Abstract  

 
Forest governance is a technique by which officials and institutions acquire and exercise authority in the management 

of forest resources. It entails the application of government regulation and law enforcement for sustainable 

management within the political, organisational and cultural frameworks through which diverse interest in the 

resources are coordinated and controlled. Achieving sustainable forest management will only be possible when 

sensible rules and regulations are enforced and adhered to. However, forests and the people who depend on them 

face a host of challenges including deforestation, rural poverty and degradation of critical ecosystem services. These 

negative outcomes are often exacerbated by weak forest governance which includes low levels of transparency and 

participation in forest decision making as well as poor oversight of forest activities. This study was carried out to 

assess forest governance in Gambari forest reserve, Oyo state with a view to ensuring sustainable forest management 

in the Reserve. Out of fourteen communities within and around Gambari Forest Reserve, five communities namely: 

Longe, Onigambari, Busogboro, Onipe and Olowa were randomly selected for the study.  Primary data were collected 

using two sets of questionnaires from the forest officials and the forest communities. The objectives were to determine 

the effectiveness of the elements of forest governance in Gambari Forest Reserve and to investigate the factors 

militating against the implementation of forest policy in the forest reserve. The results indicated that majority of forest 

officials (80%) affirmed that they were accountable to the public and the stakeholders of Gambari Forest reserve. The 

forest officials (60%) indicated that the stakeholders were not involved in decision making in the management of the 

forest reserve. Majority of the respondents in the communities (64.1%) indicated that they were consulted by forestry 

service in the management of forest reserve. The respondents in the communities (60.7%) also affirmed that they were 

not availed management authority over resources in the forest reserve. The factors militating against the 

implementation of forest policy in Gambari Forest Reserve were ineffective supervision and coordination, minimal 

conflict, inadequate funding, lack of encouragement of agro-forestry, inadequate information from the policy makers 

to the stakeholders and inadequate personnel with odds ratio of 12098.30, 277.255, 221.749, 78.391, 28.747 and 

14.555, respectively. It is recommended that Gambari Forest Reserve would be sustainably managed for stakeholders 

if factors for implementing forest policy are adequate. 

 
Keywords: Forest governance, policy implementation, sustainable forest management, transparency,  

                  accountability 

 

Introduction  

Governance is defined as the interactions among structures, processes and traditions that determine 

how power and responsibilities are exercised, how decisions are taken and how citizens or other 

mailto:olasinaa@yahoo.com
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stakeholders exercise their say (Amobi and Onyishi, 2015). Olowu and Akinola (1995) viewed 

governance as an approach, or perspective which focuses on state and institutions crafted by the 

people, the relationship between them and how rules are made in a society which is accepted as 

legitimate by individuals and groups within the society. According to Adedeji (1997), good 

governance is expected to build an effective relationship between the people and their 

governments. In the view of Hamdok (2001), good governance encompasses an effective state, 

civil societies, communities and private sector that are allowed to play independent and 

complimentary roles to facilitate political, social and economic interactions so as to foster societal 

cohesion and stability. All these elements, in combination with sound economic management, are 

essential for sustained development (ADB 1999; Jerome 2004).   

On the other hand, Forest governance is a technique by which officials and institutions acquire and 

exercise authority in the management of forest resources. It entails the application of government 

regulation and law enforcement for sustainable management within the political, organisational 

and cultural frameworks through which diverse interest in the resources are coordinated and 

controlled (Weiland and Deduerwaerdere, 2010). Forest governance can be defined as the 

management of forest resources within a particular institutional and technical environment bearing 

in mind the welfare of citizens whose livelihood hinge closely on forest resources and the need to 

maintain ecological balance. The technical environment provides the tools and knowledge, which 

define how a resource is used as a factor of production. The institutional environment defines who 

controls the resources and how the technique is applied. In another words, forest governance can 

be referred to as the process of planning, utilizing and managing forest resources through joint 

efforts of the governor (s) and the governed (the people). In such instance, forests are regarded as 

common property resources or common pool resources.  Unfortunately, we do not have forest 

governance in Nigeria but purely forest administration devoid of people or usersô considerations 

(Olajide, 2005). Governmentôs efforts of protecting forest are undermined by the fact that 

government has failed in its responsibility in other areas of life that are critical to the citizens.   

More so, according to Agrawal, et al., (2008), forest governance is concerned with the 

management and regulation of a complex interplay of social, political, and economic issues that 

shape the ways in which societies, and specific societal groups, use, allocate and distribute land 

and forest resources so as to harness forestsô potential to provide important  goods and ecosystem 

services. The discussion on forest governance has expanded gradually over time to embrace both 
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different disciplinary perspectives and multiple scales reflecting the growing complexity of the 

institutional architecture associated with governing access to, and use of land and forests. 

At the local level, research on forest governance concerns the analysis of the socio-institutional 

and economic factors that shape how land and forests are used by different economic actors such 

as, smallholders, forest-dependent communities, and agribusiness. At the sub-national level, the 

focus lies on the political-economic context and institutional arrangements that affect land use 

change and forest conversion dynamics, as part of broader processes of agrarian change and 

landscape transformation. At the national level, the primary emphasis is on the policy and legal 

frameworks that influence market dynamics and broader social behaviour in relation to forest 

conservation or economic land development. 

Forests are valuable environmental and economic resources, which support natural systems and 

play an important role in the economic welfare of human societies. The benefits they provide in 

the form of food, income and watershed protection have an important and often critical role in 

enabling people around the world to secure a stable and adequate food supply. Forests are 

important to the food insecurity because they are one of the most accessible productive resources 

available to them. The World Bankôs recent estimates show that one quarter of the worldôs poor 

depend directly or indirectly on forests for their livelihood (World Bank, 2000). In Sub-Saharan 

Africa, where the depth and severity of poverty is at its worst (Dorward et al., 2004), people have 

historically had relatively unrestricted access to forests. Poorer people have thusbeen able to 

exploit the forests for food, fuel and marketable products. Where forest product-gathering 

activities are not restricted to the poor, they depend on these activities to a greater extent. The poor, 

and especially poorer women, often dominate forest product gathering and processing activities, 

both for household products and income. 

Policy is a direction for development. Simply put, policy is definite course of action adopted for 

the sake of expediency. It is a course of action adopted and pursued by a government, political 

party, etc. (Agbeja, 2004). Achieving sustainable forest management will only be possible when 

sensible rules and regulations are enforced and adhered to (ITTO, 2005). In the South-Western 

Nigeria, the sustained yield principle has been jettisoned thus effectively negating forest policy 

prescriptions. Nevertheless, in a situation of inconsistent and inappropriate forest policies, almost 

all the objectives laid down in the recommended policies for forestry sector in Nigeria are thwarted 

as well as haphazardly implemented ( Agbeja and Verinumbe, 2006). Nigeria has gone through 



13 
 

the gamut of reforms from policy to governance to institutional reforms. It should be noteworthy 

that all administrative reforms are connected generally with policy performance in a government. 

Policy is a fluid governance tool whose effects are not easily identifiable within the matrix of 

societal activity. The role of government policy is to achieve a specific pre-determined goal or 

objective through statements and mechanisms that guides actions in a particular direction, thereby 

avoiding envisioned negative effects. Policy is not a ópanaceaô in itself. It is an important element 

in guiding action towards achieving a certain objective (Chishakwe, 2008). Forest Policy, 

however, specifies certain principles regarding the use of a societyôs forest resources which it is 

felt will contribute to the achievement of some objectives of that society (Worrell, 1970).  

Nigeriaôs natural forest, presumed to be 600,000km2 in 1897 when formal forestry administration 

started in Nigeria, declined to 360,000km2 in 1951 (Fayenuwo et al., 2011). At Nigeriaôs 

independence in 1960, the colonial administrationôs policy of reservation had set aside 9.7 million 

hectares (10%) of the country as forest reserves. In the late 1990s it was estimated that only 1.19 

million hectares of lowland rainforest remained in the country, with only around 288,000 hectares 

in official forest reserves (Blasser et al.,2011). But by 2012, this resource had greatly declined in 

size and quality to the extent that only vestiges or semblance of the vegetation remained in 

disparate locations. 

 The current level of demand for wood has outstripped the sustainable level of supply and this 

situation   is expected to deteriorate further. The projected level of demand for wood in the year 

2020 is 180 million m3 against a sustainable level of supply of less than 100 million m3. The rapid 

rate of deforestation in the country (approximately 3.5% per annum) translates into an average loss 

degradation of 350,000 hectares to 400,000 hectares of forest cover every year (FAO, 2010). These 

trends do not support the government policy of maintaining 20 to 25% of the land area under forest 

cover for the wellbeing of the national, regional and global environment. There is therefore, the 

need to evolve strategies to address this issue through assessment of forest governance in Gambari 

Forest Reserve, Oyo state, Nigeria. 

 

Methodology 

Study Area 

The study was conducted in Gambari Forest Reserve (formerly Ibadan District Council Forest 

Reserve) located in Oluyole Local Government Area of Oyo state (Figure1). It is one of the early 
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forest reserves in the state and it is divided into five series namely: Onigambari, Busogboro, Onipe, 

Olonde and Mamu (Akinnifesi and Akinsanmi, 1995). The forest reserve which used to be part of 

the lowland rainforest is now in the guinea savanna and derived savanna zones (Fasola, 2007). The 

reserve is located between latitude 7025'N and 7055'N and longitude 3053'E and 309'E. It is situated 

at the southern part of Ibadan bounded on the west by River Ona and on the east by the main road 

of Ibadan to Ijebu-ode. The reserve is bounded by Abanla and Odo ona settlements in Oluyole 

local government area of Oyo state in the North and in the south by Mamu and Abatan settlements 

in Ijebu-ode local government area of Ogun state. A large part of the original natural rainforest 

consisting of indigenous species such as Terminalia spp, Triplochiton scleroxylon, Irvingia 

gabonensis, Treculia Africana were cleared and replanted with exotic tree species of Tectona 

grandis and Gmelina arborea (Aborisade and Aweto, 1990). 

 

Ownership and Legal Position 

Gambari Forest Reserve is owned by the Oyo state Government. The reserve was declared to be 

the Ibadan Forest Reserve by a resolution of the Ibadan Council passed on the 4th September, 1899 

(Working Plan, 1954). No Forest Ordinance existed at the time. A month later, on the 8th of 

October, 1899, the central portion of the area named Mamu was presented to the government by a 

Deed of Gift. A copy of the Deed was published in the Government Gazette Volume II.No.36 of 

20th November, 1907. The Mamu reserve was listed in the schedule. Part II of the Forest Ordinance 

No.12 of 1916.Cap 95.No.29 of 1922, section 5, defined the areas mentioned in this schedule as 

forest reserve. The Ibadan North and Ibadan South reserves, that is, those portions of the original 

Ibadan reserve lying North and South of Mamu reserve, were described in the schedule, Part 1 of 

the same ordinance of 1916. They were defined as forest reserves by Section II of the amendment 

to the ordinance No.29 of 1922. This section was further amended by Ordinance No. 2 of 1927, 

section 2(a) which made clear that the reserve described in Part 1 of the schedule of the forest 

Ordinance were by definition, Native administration Forest reserves.Mamu Government Forest 

Reserve was converted to a Native authority forest reserve by order No.15 of 1948, published in 

the supplement to Gazette No 35 of the 24th June, 1948.    

All the three reserves were consolidated into one reserve by the Ibadan District Native authority 

Forest Reserve (Gambari Forest) amendment Order, 1953, Western Region Public Notice No.11 

of 1953.No rights existed in the consolidated reserve, as none were admitted in the former reserves. 
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By instrument published in the Western Region Gazette No. 45 Volume 2 of the 26th November, 

1953 as Western Region Public Functions, including forestry of the Ibadan Native authority on the 

1st of April 1954. 

 

 

Figure 1: Map of Gambari Forest Reserve  

 Data Collection 

Two sets of questionnaire were administered. One set of questionnaire was for the forest officials 

while the other was for the communities around Gambari Forest Reserve. The study made use of 

both primary and secondary data. The primary data were collected using structured questionnaire 

and the use of interview schedule since a few of the respondents could not read and write. 

Secondary data sources were utilized to provide background information and other necessary 
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information to achieve some of the objectives of the study. Secondary data were obtained from 

forestry division, the headquarters, journals, proceedings, annual reports, textbooks, etc. 

Population and Sampling Procedure 

The first sets of questionnaire were administered to the forest officials in charge of Gambari Forest 

Reserve. Five (5) forest officials namely: one Professional, two Uniform and two Technical staff 

provided information on the forest reserve.  The second sets of questionnaire were for the 

communities around the forest reserve. There were 14 communities around the reserve comprising 

Adebayo, Dalley, Sereki, Mamu, Onipe, Longe, Olonde, Olowa, Aba Adeshola, Abanla, Olubi, 

Ahori, Busogboro and Onigambari communities. Five (5) communities namely: Longe, 

Onigambari, Busogboro, Onipe and Olowa were randomly selected for the study. A total of 145 

booklets of questionnaire were administered to the communities around the reserve while five were 

administered to the forest officials. Ten percent sampling intensity using Diaw et al (2002) was 

used for the selection of respondents as follows: n= 26, n=30, n=33, n=28 and n=28 that were 

randomly selected in communities, respectively. Therefore, a total of 150 respondents were used 

for the study. Diaw et al., (2002) states that at least 10, 5, and 2.5 percent sampling intensity could 

be used to randomly select the number of respondents in population less than 500, between 500 

and 1000 and over 1000, respectively. 

Data Analysis 

Data were analysed using simple percentage and logit  regression. 

Logistic regression 

In binary models (logistic regression), two possible results were assigned values of 1 and 0. In this 

study, respondent that say óyesô to a factor that militates against the implementation of forest policy 

was assigned a value of 1 and respondent that says ónoô to a factor that militates against the 

implementation of forest policy was assigned a value of 0. Models to be tested were obtained by 

fitting all the independent variables together and backward elimination were done to obtain the 

best subset model. However, emphasis was placed on keeping the model as simple as possible and 

selecting combinations of independent variables which make practical sense. Hence, it clearly 

indicated the variable(s) i.e. factors militating against the implementation of forest policy 

objectives. The factors were:  Ineffective Supervision and Coordination (ISC), Unauthorised 
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Fellers (UF), Inadequate Information from Policy Makers (IIPM), Lack of Complementary Roles 

by all Forestry Stakeholders (LCRFS), Lack of Encouragement of Private Forest (LEPF), 

Inadequate Personnel (IP), Inadequate Funds (IF), Lack of Good Transportation Facility (LGTF), 

Minimal Conflict (MC), Inadequate Security Measures (ISM), Inappropriate Sanction(IS), Lack 

of Protection of Environment (LPE) and Lack of Encouragement of Agro-forestry (LEA). 

Preliminary investigation involved fitting all the factors that encourage implementation of forest 

policy and then backward elimination was done to obtain the best subset models. The final loss on 

accuracy was computed using odds ratio (Deeks, 1996 and Davis, et al., 1998). 

The logistic model of a response ὴ between 0 and 1 is given as: 

ὒέὫὭὸὴ  ὰέὫ ὰέὫὴ ὰέὫ ρ ὴ éééééééééé...(Equation 1) 

The simplest form of logistic model is expressed as: 

ὒέὫὭὸὴ   ὥ  ὦὢ........................................................................................ (Equation 2) 

Where,  

ὴ1= probability of forest policy being effectively implemented in Gambari Forest Reserve 

X1= vector of predictor or independent variables (factors militating against forest policy 

implementation) 

a and b = regression parameters 

The dependent variable (response variable) = Effective forest policy implementation  

While the independent variables are = factors militating against forest policy implementation  

(X1, X2, X3, X4, X5, X6, X7.....................Xn). 

Logit (EFPI) = a+b1X1+b2X2+ b3X3+b4X4+b5X5+b6X6+b7X7+....+bnXn..................(Equation 3) 

Where,  

EFPI = Probability of Effective Forest Policy Implementation = ὴi 

ISC = Ineffective Supervision and Coordination (X1) 

UF=Unauthorised Fellers (X2) 

IIPM=Inadequate Information from Policy Makers (X3) 

LCRFS=Lack of Complementary Roles by all Forestry Stakeholders (X4) 

LEPF=Lack of Encouragement of Private Forest (X5) 

IP=Inadequate Personnel (X6) 

IF=Inadequate Funds (X7) 

GTF= Inadequate Transport Facility (X8) 
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MC= Minimal Conflict (X9) 

ISM=Inadequate Security Measures (X10) 

IS=Inappropriate Sanction (X11) 

LPE= Lack of Protection of Environment(X12) 

LEA = Lack of Encouragement of Agro-forestry (X13) 

 

Results and Discussion 

Elements of Forest Governance 
 

Table 1 showed that majority (80%) of the forest officials affirmed that they were accountable to 

the public and the stakeholders while 20% of the respondents said they are not accountable to the 

public and stakeholders. These findings are in agreement with the principle of forest policy on 

forest conservation and protection of the environment (Agbeja, 2003). Table 1 further showed that 

majority of the forest officials (60%) indicated that the stakeholders were not involved in decision 

making in the forest reserve while 40% of the forest officials said that the stakeholders participate 

in the decision making processes in the forest reserve. Table 2 showed that majority of the 

respondents (64.1%) affirmed that they were not consulted in the management of resources in the 

reserve while 35.9% said that they were consulted in the management of the reserve. The 

respondents (60.7%) agreed that they did not have management authority over resources in the 

forest reserve while 39.3% said that they had management authority over some resources in the 

reserve. These findings are in agreement with Meinzen-Dick and Knox (1999) that argued that 

property rights play a central role in natural resource management. Also, rural households regularly 

supplement their income from forest resources (Adhikari et al., 2004; Babulo et al., 2008; 

Cavendish (2000); Fisher, 2004; Mamo et al., 2007; Pattanayak and Sills, 2001; Rahut et al., 2015, 

Shackleton et al., 2007). Therefore, giving access and management rights over forest resources to 

local communities is expected to enhance livelihoods and other benefits of the impoverished 

people (Rahut et al., 2015).  

Table 1: Forest Officialsô Response on the Elements of Forest Governance that exist in the   

               Gambari Forest Reserve 

Elements of Forest Governance                                                      Frequency         Percentage 

Accountability to the Public and Stakeholders 

No                                                                                                             1                              20 

Yes                                                                                                            4                              80 

Total                                                                                                          5                            100 
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Participation of Stakeholders to Public and Stakeholders 

No                                                                                                              3                             60 

Yes                                                                                                            2                              40 

Total                                                                                                          5                            100 

Field Survey, 2017 

 

 

Table 2: Forest Communitiesô Responses to the Elements of Forest governance that exist in    

               Gambari Forest Reserve 

Elements of Forest Governance                                                      Frequency       Percentage 

Consultation in the Management of the Resources in  

the Forest Reserve 

No                                                                                                              93                          64.1 

Yes                                                                                                            52                          35.9 

Total                                                                                                         145                          100 

 

Local Communities obtaining Management Authority of 

Resources in the Forest Reserve 

No                                                                                                              88                         60.7 

Yes                                                                                                            57                          39.3 

Total                                                                                                         145                         100 

Field Survey, 2017 

 

Binary Logistic Model for Implementation of Forest Policy 

Model (Equation 1) presented for Gambari Forest Reserve gave overall significant fit to the data 

judging from ɢĮ value that was significant at p<0.05 Ineffective Supervision and Coordination 

(ISC) had the highest Odds ratio with 12098. This was followed by Minimal Conflict (MC), 

Inadequate Funding (IF), Lack of Encouragement of Agro-forestry (LEA), Inadequate Information 

from Policy Makers (IIPM) and Inadequate Personnel (IP) with Odds ratio 277.26, 221.75, 

78.39,28.75 and 14.55, respectively (Table 3). The results were is in line with the findings of 

Faleyimu and Agbeja (2012) which indicated that lack of Effective Supervision and Coordination, 

Inadequate information from the policymaker, had significant relationship with effective forest 

policy implementation. 
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Model 1 

ὉὊὖὍὋὥάὦὥὶὭ ὊὙ σφȢφσυψωωȢτπὉὛὅρρȢσψχψὃὟ σȢσυψυτὃὍὖὓχȢχψτςχὅὙὊὛ
φȢωπφςχὉὖὊςȢφχχωχὃὖ υȢτπρυὃὊ υȢτωωρχὋὝὊυȢφςττωὓὅ φȢφφρψφὃὛὓ
φȢσφχφςὃὛ υφȢωρψψὖὉ τȢσφρχρὉὃ  
      (1) 

N= 150, Final Loss=0.00000002, ɢĮ (df = 13) = 201.90, p = 0.0000 

Odd ratio (Unit charge): Constant (36.63589);ESC (12098.300); AU (0.000), AIPM (28.747), CRFS 

(0.000), EPF = 0.001, AP = 14.555, AF = 221.749,GTF = 0.004, MC = 277.255, ASM = 0.001, AS = 

0.002, PE = 0.000, EA = 78.391 

Where, 

ESC = Effective Supervision and Coordination 

AU = Authorised Fellers 

AIPM = Adequate Information from Policy Makers 

CRFS = Complementary Roles by all Forestry Stakeholders 

EPF = Encouragement of Private Forests  

AP = Adequate Personnel 

AF = Adequate Funds 

GTF = Good Transportation Facility 

MC = Minimal Conflict 

ASM = Adequate Security Measures 

AS = Adequate Sanction 

PE = Protection of Environment 

EA = Encouragement of Agro-forestry 

        Table 3: Logistic binary nature of factors influencing effective forest policy implementation 

in Gambari forest reserve 

 

Dependent Variables (EFPI)= Effective Forest Policy Implementation (Presence=1; Absence=0) 

Independent variables Coefficient Odd-rati o 

Whether presence of ESC will influence Effective Forest Policy Implementation 9.400 12098.300* 

 

Whether presence of AU will influence Effective Forest Policy Implementation 11.388 

 

0.000 

 

Whether presence of IIPM will influence Effective Forest Policy Implementation 3.359 

 

28.747* 

 

Whether presence of CRFS will influence Effective Forest Policy Implementation 7.784 

 

0.000 

Whether presence of EPF will influence Effective Forest Policy Implementation 

 

6.906 0.001 
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Whether presence of IP will influence Effective Forest Policy Implementation 2.678 

 

14.555* 

 

Whether presence of IF will influence Effective Forest Policy Implementation 5.402 

 

221.749* 

Whether presence of LGTF will influence Effective Forest Policy Implementation 

 

5.499 0.004 

Whether presence of MC will influence Effective Forest Policy Implementation 

 

5.625 

 

277.255* 

Whether presence of ISM will influence Effective Forest Policy Implementation 6.662 0.001 

 

Whether presence of IS will influence Effective Forest Policy Implementation 6.368 

 

0.002 

Whether presence of LPE will influence Effective Forest Policy Implementation 56.919 

 

0.000 

Whether presence of LEA will influence Effective Forest Policy Implementation 4.362 78.391* 

 

* Significant p<0.05 

Source: Field Survey, 2017. 

 
 

 

Conclusion and Recommendations 

 

The study indicated that achieving sustainable forest management in Gambari Forest Reserve 

would be possible when rules and regulations are enforced and adhered to. This in turn would 

enable diverse interest in the resources to be coordinated and controlled.  

It is recommended that Forestry service should of necessity promote effective supervision and 

coordination, manage conflicts within the forest, provide adequate funding, encourage 

agroforestry, adequate information from Policy-Makers and adequate personnel in the 

administration of Forest Management. 

 



22 
 

 

References  

Aborisade, K.D. and Aweto, A.O. 1990.Effects of Exotic Tree Plantations of Teak (Tectona grandis)  

             and Gmelina (Gmelinaarborea) on a Forest Soil in South-Western Nigeria. Soil Use and  

             Management 6:43-45. 

 ADB 1999.Bank Group Policy on Good Governance. Unpublished Report, Abidjan: African Development 

Bank 

Adedeji A. 1997.  Popular Participation, Democracy and Development: Is there a Dialetical Linkage? Zed 

Books, London and New York in association with African Centre for Development and Strategic 

Studies (ACDESS), Ijebu-Ode, Nigeria, p. 3-19. 

Adhikari, B., Falco, S.D., and Lovett J.C. 2004. Household Characteristics and Forest Dependency: 

Evidence from Common Property Forest Management in Nepal. Ecology of Economics 48:  245-

257. 

Adhikari, B., Williams, F. and Lovett, J.C.2007. Local benefits from community forests in the middle hills 

of Nepal.Forest Policy Economics. 9.5: 464-478. 

Adhikari, B., Kingi T. And Ganesh, S. 2014. Incentives for community participation in the governance and 

management of common property resources: the case of community forest management in Nepal. 

Forest Policy Economics 44: 1-9. 

Agbeja, B. O. 2004. The need to link State and Federal Forest Policies and Institution in Nigeria.In 

rebuilding African capacity for Agricultural Developments.The role of tertiary Education.African 

Network for Agroforestry Education (ANAFE) Kenya.Pp 95-105. 

Agbeja, B. O. and Verinumbe, I. 2006. Status of forest policies and institutions in Nigeria: Implication for 

synergy, Forestry at Crossroads in Nigeria. Proceedings of the 31st Annual Forestry Association of 

Nigeria. 264 - 271. 

Agrawal A., Chhatre A., Hardin R., 2008.Changing governance of the worldôs forests.Sciencel320:1460ï

1462. 

Ajibola, O. 2005. Building and Enhancing Public-Private Sector Partnerships for the Development of Osun 

State Economy. First Economic Summit, Osun State Government, Ada, Osun State. 

Akinnifesi F.K. and Akinsanmi, F.A. 1995.Linear Equations for Estimating the Merchantable Wood 

Volume of Gmelina arborea in Southwest Nigeria. Journal of Tropical Forest Science 7: 391-397. 

Akinola S.R.2000.Balancing the Equation of Governance at the Grassroots Level. Heinemann Educational 

Books (Nigeria) Plc, pp. 171-197. 

Akinola S. R. 2003.Ensuring Public Accountability through Polycentric Governance Systems at the Local 

Level in Nigeria. Academic Publishing Company Enugu, pp. 379 ï 395. 

Akinola S.R.2004.Local Self-Governance as an Alternative to Predatory Local Governments in Nigeria. 

International Journal of Studies in Humanities (IJOSH) 1.3:47-60 

Albertson M.F.1983. Implementing Equality: Ideology, Contradiction and Social Change ï A Study of 

Rhetorical and Results in the Regulation of the Consequences of Divorce. Wisconsin Law Review, 

789. 

Amobi D. and Onyisi T. 2015.Governance and climate change: a public policy perspective. Journal of 

Policy and Development Studies. 9.2:203-204. 

Anyanwu, J.C. 2013. Marital Status, Household size and Poverty in Nigeria: Evidence from the 2009/2010 

Survey Data. WPS, African Development Bank Group. 180: 1-28.  

Ashton,P.G and Pickens, J.B. 1995. Employment diversity and Economic Performance in small, resource-

Dependent Communities near Western National Forests. Society and natural Resources 8.3: 231-

241 

Babulo, B., Muys B. Nega, F. Tollens, E., Nyssen, J. Deckers, J. and Mathijs, E. 2008.Household livelihood 

strategies and forest dependence in the highlands of Tigray, Northern Ethiopia. Agricultural. 

System 98:147-155. 



23 
 

Barbier, E.B., Koch, E.W., Silliman, B.R., Hacker. S.D., Wolanski, E., Primavera, J.H., Granek, E., 

Polasky, S., Aswani, S., Cramer, L.A., Stoms, D.M., Kennedy, C.J., Bael, D., Kapel, C.V., Perillo, 

G,M., Reed, D.J.2008. Coastal ecosystem-based management with non linear ecological functions 

and values. Science.319:321-323. 

Blasser J., Sarre A., Poore D. and Johnson S. 2011. Status of Tropical Forest Management,  ITTO Technical 

Series No. 38. International Tropical Timber Organization, Yokohama, Japan. 420p. 

Cavendish, W. 2000. Empirical regularities in the poverty-environment relationship of rural households: 

evidence from Zimbabwe.World development 28:1979-2003. 

Chishakwe N. E. 2008. The role of policy in the conservation and extended use of Underutilized plant 

species: a cross-national policy analysis. Global Facilitation Unit for Underutilized Species, Rome, 

Italy, and the Genetic Resources Policy Initiative, Nairobi, Kenya. 

Davis H. T. O., Crombie I.K., and Tavakoli M. 1998.When can odds ratios mislead? British Medical 

Journal 316:989-991. 

Deeks J.1996. Swots corner: what is an odds ratio?  Bandolier 3.3: 6-7. 

Diaw, K., Blay D. and Adu-Anning C. 2002. Socio-economic survey of forest fringe communities: 

Krukojua Hills Forest Reserve. A report submitted to the Forestry Commission of Ghana.86pp.  

Dorward, A., J.Kydd, J. Morrison and I. Urey .2004.ó Policy Agenda for Pro-poor Agricultural Growth,ô 

World Development, 32.1:73ï89. 

Faleyimu O.I and Agbeja B.O. 2012.Constraints to Forest Policy Implemetation in the Southwest Nigeria: 

Causes, consequences and cure. Resources and Environment 2.2:37-44. 

FAO 2010.Global Forest Resources Assessment 2010.FAO Forestry Paper, Food and Agricultural 

Organisations of the United Nations, Rome, 2010. 

FasolaT.R.2007. Controlling the advancement of Savanna into Southwestern Nigeria. Zonas Aridas, 

11:251-259 

Fayenuwo G. A., Popoola L. and Azeez I. O.2011.Status of Forest Management Capabilities in South-

western Nigeria.Forestry in the Context of the Millennium Development Goals.Proceedings of 

Forestry Association of Nigeria (Vol. II.). 566 ï 580. 

Fisher, M. 2004.Household welfare and forest dependence in Southern Malawi. Environmental  

Development Economics. 9:135-154. 

ITTO  2005 Tropical Forest Update. 15. 3:32.  

Jerome A.2004. Governance and the Development Crisis.. Ibadan: University Press, pp. 205-219. 

Mamo, G., Sjaastad, E, and Vedeld P. 2007. Economic dependence on forest resources: a case from Dendi 

District, Ethiopia. Forest Policy Economics 9 :916-927. 

Olajide A. K.2005. A Critical Study of the Management of Forest Reserves inlfe Zone, Osun State, Nigeria. 

M.Sc. Dissertations Submitted to the Department of Public Administration, Obafemi Awolowo 

University, Ile-Ife, Nigeria.  

Olowu C. A. B. and Akinola S. R. 1995. Urban Governance and Urban Poverty in Nigeria, Governance and 

Urban Poverty in Anglophone West Africa. Centre for African Settlement Studies and 

Development (CASSAD), Monograph Series 4, pp. 20 ï 42. 

Pattanayak, S.K. and Sills E.O. 2001. Do tropical forests provide natural insurance? The microeconomics 

of non-timber forest product collection in the Brazilian Amazon. Land Economics 77:595-612. 

Rahut D.B., Ali, A. and Behera B. 2015. Household participation and effects of community forest 

management on income and poverty levels: Empirical evidence from Bhutan. Forest Policy and 

Economics 61:20-29. 

Shackleton, C.M., Schakleton, S.E, Buiten E. And Bird, N. 2007. The importance of dry woodlands and 

forests in rural livelihoods and poverty alleviation in South Africa .Forest Policy and Economics 

9: 558-577. 

Weiland S. and Deduerwaerdere T.2010. Change in forest governance in developing countries. In search 

of sustainable governance. International Journal of commons4.2: 683-686. 

Worell .1970.Food and Agriculture Organisation of the United Nations, (1987).Pp 1. 



24 
 

Working Plan.1954. Working Plan for the Gambari Plantation(Vol.1) for the Period of 1 April 1953-31 

March 1964. 

World Bank .2000. World Bank Reviews Global Forest Strategy, News Release No. 2000/193/S. 

 

 
 
 
 
  



25 
 

 

Promoting Forest Entrepreneurship in Rural Communities in Nigeria 

     

Adedayo, A. G. 

Department of Forestry and Wood Technology, Federal University of Technology, Akure 

GSM:08038165812 

 e-mail: agadedayo@futa.edu.ng 

 

Abstract 

Rural communities in Nigeria have suffered tremendously over the years from lack of development, joblessness and 

despondency. This is due to neglect by government for many years leading to high level of poverty, unemployment and 

underemployment in the rural areas of the country. What the rural people in Nigeria need is to be empowered 

economically by being gainfully employed. Forests and forest products provide a good opportunity for many rural 

dwellers in the country to be gainfully employed. However it is sad to note that this great opportunity of forest products 

has not been fully harnessed. In order to harness this great potential of forest products in providing employment for 

rural dwellers this paper takes a look at the various ways of promoting forest entrepreneurship in the rural areas of 

the country. These ways include provision of soft loans, organizing workshops/ seminars for rural dwellers, integrated 

rural development, provision of land for rural forest entrepreneurs, promoting registration of rural forest 

entrepreneurship and constant meeting between rural forest entrepreneurs and personnel of state forestry 

departments. State governments in the country will do well in ensuring that the activities of all its agencies (including 

State forestry Departments) are well coordinated in order to encourage many rural dwellers into becoming forest 

entrepreneurs 

 

Keywords: Forest entrepreneurship, Rural communities, Integrated rural development, Enterprise 

governance   

                     

Introduction  

Rural communities in Nigeria have suffered tremendously over the years from lack of development, 

joblessness and despondency. This is due to neglect by government over the years. According to Ikojo 

(2001) a vast majority of rural inhabitants in Nigeria suffer from adverse environment, unemployment, 

poverty and disease. For millions of rural inhabitants in Nigeria life is neither satisfying nor decent. Their 

incomes are so low, diets are inadequate and often uncertain. Unemployment and underemployment renders 

many of them redundant, illiteracy forecloses their future, diseases, malnutrition and hunger threatens their 

existence (Adedayo and Akindele, 2003). It is disheartening to note that in this era of global abundance 

why is it that the continent of Africa has continue to experience high level of poverty, hunger and 

joblessness. What the rural people in Nigeria need is to be empowered economically by being gainfully 

employed. Forests and forest products provide a good avenue for many rural dwellers in the country to be 

gainfully employed. This is because rural dwellers in the country possess great skills and are capable of 

converting forest products into simple utilitarian products which can be sold for cash both within rural and 

mailto:agadedayo@futa.edu.ng
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urban markets. However it is sad to note that this great entrepreneurial potential of rural dwellers in the 

utilization of forest resources has not been fully harnessed. This is the reason why there is so much 

unemployment, underemployment and poverty in the rural areas of the country. What the rural dwellers 

need is to be able to develop and organize forest businesses that will help them to be their own boss and 

earn more income. This in essence is forest entrepreneurship. As noted by Business dictionary (2018) 

entrepreneurship is the capacity and willingness to develop, organize and manage a business venture along 

with its risks in order to make profit. The dictionary went further to state that entrepreneurial spirit is 

characterized by innovation and risk-taking, and is an essential part of a nation's ability to succeed in an 

ever changing and increasingly competitive global market place. In addition the rural areas of the country 

provide serene and good environment that can make forest business thrive. In the rural areas land is 

available for the development of forest enterprises. In addition there is a peaceful atmosphere in the rural 

areas. This means forest enterprises are secured and people can work in a peaceful atmosphere. 

Features of Rural Forest Enterprises 

Forest enterprises in the country are many and varied.  Examples of rural forest enterprises in the country 

include fuel wood and charcoal enterprises, small-scale saw-milling, commercial hunting, Basket/mat/hat 

weaving, Wood carving, Carpentry/furniture and handicraft production (Romero 2006). Generally speaking 

most forest enterprises in the rural areas of the country have the following characteristics. 

1. Small Scale in Nature: Most forest enterprises that are located in the rural areas are usually small 

scale in nature. This has to do with their capital out lay, number of employees, sales turnover, 

available plant and machinery, and the level of development. Rural forest enterprise most often 

than not usually have small capital outlay, few employees (usually less than 50 persons), small 

sales turn over, usually one or two machineries where machines are required and as such the general 

level of development is low. 

2. Rural Forest Enterprise Governance is usually influenced by local rules, practices and 

customs: - It is important to note that activities of rural forest enterprises are influenced by local 

rules, practices and customs including taboos. This is because all activities in the rural communities 

of Nigeria are greatly influenced by local customs, rules, practices and even taboos. The reason for 

this is not unconnected with the fact that rural dwellers hold tenaciously to their customs and 

traditions and any violation is usually dealt with promptly and ruthlessly. Adedayo (2010) noted 

that despite several attempts aimed at relegating traditions and customs to the background in the 

country, they remain an enduring part of rural heritage and they play crucial roles in the 

maintenance of peace, progress and management of common properties in rural communities. It is 
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interesting to note that rural dwellers in the country hold tenaciously to their traditions beliefs and 

taboos. Through this, conservation of many renewable natural resources has been maintained in 

many rural communities of the country. As such rural forest enterprises have to abide with local 

customs and practices to be able to co-exist peacefully with their host community. Some of these 

local customs and practices include closure of forest enterprises during periods of local festivals 

and avoiding exploitation of certain forest resources. For instance Akande and Lawal (2004) noted 

that many forests have been reserved as forests for shrines, burial grounds and as enchanted forests 

where valuable tree species have been protected as a result of the rural people holding tenaciously 

to their traditional beliefs. In addition Osemeobo (1997) listed some taboos identified against the 

hunting of some wild animals among some tribes and religious groups. He noted that the Muslims 

generally conserve some primates, the Urhobo tribe preserves crocodiles, the Benins do not kill 

pythons the Uzo clan of Benue preserves all snakes and snails, the Uhomora in Owan local 

government of Edo State do not kill grass cutter; Elephant is not eaten in Aba and giant rats are not 

consumed in Awai (Etsako local government of Edo State). All these taboos play prominent roles 

in the conservation of both fauna and flora resources in rural communities of the country. Rural 

forest enterprise must abide with these customs/ traditions and taboos in order to live peacefully 

with their rural colleagues. 

3. Sole proprietorship;-  Most rural forest enterprises are owned by an individual and in some few 

cases they are owned by two people. As noted by Ingram (2018) the smallest businesses are run 

entirely by single individuals or small teams. The reason for this is because the capital required to 

start most rural enterprise is small. 

4. Dependence on Family Labour:- Most rural forest enterprise depend more on family labour than 

on hired labour. Wikipedia (2018) noted that many small businesses are sole proprietor operations 

consisting solely of the owner, or they have a small number of employees. This in essence means 

that most rural forest enterprise cannot afford to hire labour for its activities. They therefore depend 

heavily on family members to supply most of its labour requirements. 

5. Closeness with Customers:- Rural forest enterprises most often than not have a close relationship 

with their customers. They ensure they have rapport and interactions with their customers outside 

official business. This will go a long way in helping them to maintain their customers. Wikipedia 

(2018) noted that small business proprietors tend to be in closer personal contact with their 

customers and clients than large corporations, as small business owners see their customers in 

person each week. 
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How to Promote Forest Entrepreneurship in Rural Communities in Nigeria 

The development of forest enterprises in the rural areas of the country represents an opportunity for 

strengthening the livelihoods of rural dwellers through the wise use of forest resources especially the non-

timber forest products (NTFPs). It also represents an opportunity for rural dwellers to increase their income 

earnings through the sale of products produced by the forest enterprise. Wikipedia (2018) noted that small, 

local businesses are better for a local economy than the introduction of new chain stores. It therefore follows 

that forest entrepreneurship in the rural areas should be encouraged. This can be done through the following 

ways: 

1. Provision of Soft loans:- State and local governments in the country should make concerted efforts 

to provide soft loans with long periods of moratorium to capable and willing forest entrepreneurs. 

This will help to encourage many of the rural forest entrepreneurs that have been struggling to get 

funds for the running of their business. It is important to note that the money needed by many of 

the rural forest enterprises is not much. Both state and local governments should be able to empower 

many forest entrepreneurs. This will help to encourage and mobilize many more people to 

becoming an entrepreneur. Government should seek the help of the forestry Department in each 

state to be able to identify capable and viable forest entrepreneurship that can thrive well in the 

rural areas. 

2. Organizing Workshops/ Seminars for Rural Dwellers: - It is essential that state governments 

through the ministries of Rural Development and the States Forestry Department should organize 

workshops/ seminars for the rural dwellers in their states. The workshop/ seminar is meant to help 

to train and enlighten rural dwellers on how to be a successful forest entrepreneur. This will include 

training them on how to organize and develop their business, how to source for funds and how to 

avoid taking unnecessary risks.  The workshop will no doubt help to convince many rural dwellers 

to becoming forest entrepreneurs which will help to bring development to the rural areas of the 

country. 

3. Integrated Rural Development:-  Another potent way of promoting rural forest entrepreneurship 

is for the government to ensure integrated rural development. Integrated rural development will 

help to provide basic infrastructural amenities to the rural areas. These include provision of 

electricity, good roads, pipe borne water and good market facilities. It is worthy to note that many 

intending entrepreneurs in the rural areas are discouraged because of lack of these basic facilities 

in the rural areas. For instance lack of electricity means that the production cost of rural businesses 

will increase because fuel will be bought to power generators. Poor roads means transporting their 
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products for sale will be a big problem. As such many of them are discouraged. However when 

these facilities are provided many people may be encouraged to become an entrepreneur. 

4. Provision of Land for Rural Forest Entrepreneurs:- Government at local government level can 

assist rural forest entrepreneurs to overcome the land tenure problem by helping them to acquire 

land. Acquiring land for rural businesses may discourage many intending entrepreneurs because of 

the land tenure problems. Government at local government level in conjunction with local Obas 

and chiefs can help them to overcome this problem. This will help to encourage many of them to 

becoming an entrepreneur. 

5. Promoting Easy Registration of Rural Forest Entrepreneurship: - The State government 

through its relevant agencies must ensure that the procedure for the registration and approval of 

rural forest businesses are simplified and made easy. This can be done by ensuring that all the 

unnecessary bureaucratic bottlenecks that are usually encountered in the process of business 

registration are removed. This will go a long way in helping to encourage many rural forest 

enterprises and would- be enterprises to establish and register their businesses. 

6. Constant meeting between Rural Forest Entrepreneurs and Personnel of State Forestry 

departments: - Forestry Departments in each state of the federation should ensure that a platform 

for constant meetings with the rural forest entrepreneurs is created. This meeting is crucial in order 

to provide technical assistance to the forest entrepreneurs on how to ensure sustainability in the use 

of forest resources as raw materials for their forest enterprise. This is important in order to ensure 

that their business is sustainable. 

Conclusion 

This paper has shown that rural forest enterprises have the ability of strengthening the livelihoods of rural 

dwellers and bring about the development of the rural areas. For this to happen, rural forest entrepreneurs 

need to be encouraged in order to help them establish and boost their businesses. Ways by which rural forest 

entrepreneurs can be encouraged include provision of soft loans, organizing workshops/ seminars for rural 

dwellers, integrated rural development, provision of land for rural forest entrepreneurs, promoting 

registration of rural forest entrepreneurship and constant meeting between rural forest entrepreneurs and 

personnel of state forestry departments. All these will go a long way in helping to promote rural forest 

enterprises and it will help to bring development to the rural areas of the country. 

 

References 



30 
 

 

Adedayo, A. G. (2003): Women Tenurial rights to Forest Resources Utilization and its impact on  their   

        livelihood in North Central Nigeria. Unpublished PhD Thesis in the Department of  Forestry and  

       Wood Technology, Federal University of Technology Akure, Nigeria.Pp.131. 

Adedayo, A. G and Akindele, S.O.(2003):Appraisal of Forest Resources Utilization and  its impact on  

       Rural Household Poverty Reduction in Kwara State, Nigeria. Nigerian  Journal of Forestry 33  

      (1&2) Pp. 17-22 

Akande, J.A. and T.E. Lawal (2004): Rural People and the Sustainability of Agricultural  Systems.Bowen  

          Journal of Agriculture Vol.1 (1) pp. 11- 20. 

Business Dictionary (2018): Entrepreneurship. www.businessdictionary.com. Retrieved on February, 29th  

            2018. 

Ikojo, H.A., 2001. The role of forestry in ameliorating environmental problems in rural communities. In: 

Popooola, L., Oni, P.I., Abu, J.E. (Eds.), Proceedings of the 27th Annual  conference of Forestry 

Association of Nigeria held in Abuja FCT from17thï21st Sept.  2001, pp. 116ï128. 

Ingram, D. (2019): Characteristics of a small business. ssmallbuiness.chron.com/characteristics- 

 smallscale-business-43390html. Retrieved on February, 22nd 2018. 

Osemeobo, G.J. (1997):  Tenure Issues on Natural Resources Conservation in Nigeria Rainforest  

            Ecosystem. Proceedings of the 21st Annual Conference of Forestry  Association of  Nigeria  

            (FAN) Pp. 318-325. 

Romero, M. (2006): From project to independent business: The offer of forest services to  smallholders in  

             the Ecuadorian Amazon. Proceedings of the Conference on ósmall and  medium forest enterprise  

             development for poverty reduction: Opportunities and challenges in globalizing marketsô. Held at  

             CATIE, Turrialba, Costa Rica, May 23ï25 

Wikipedia (2018): Small business. http://en.wikipedia.org/wiki/wikipedia. Retrieved on  February, 22nd  

              2018. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

http://www.businessdictionary.com/
http://en.wikipedia.org/wiki/wikipedia


31 
 

SUB-THEME 3  

 
 

 

 

 

 

 

 

 

 

FOREST  MANAGEMENT AND INVESTMENT OPPORTUNITIES IN 

NIGERIA  

 
 

 

 

 

 



32 
 

                                     Determinants of agroforestry technology uptake among rural enclave   

                                          dwellers in Oyo state, Nigeria.  
 

     1Ogunsola A.J*, 1Awe F, 2Ogunsola J.O, 1Asunlegan O.A, 1Jimoh K.A 

1Forestry Research Institute of Nigeria, P.M.B 5054, Jericho Hills, 

 Ibadan, Oyo State, Nigeria 2Federal College of Forestry, Ibadan  

Email: angeljibson@gmail.com, 

Phone: 08138336244 

 

Abstract 

 Agroforestry is recognized as a promising land-use technology and an interface between agriculture and forestry. 

This study investigates the determinants of Agroforestry technology utilisation among rural enclave dwellers in Oyo 

State, Nigeria. Multi-stage sampling procedure was used, four forest reserves were purposively selected and random 

selection of seventy-five percent (75%) of the registered enclave dwellers from each of the selected forest reserve were 

made giving a total of 171 respondents. Primary data was obtained using a well-structured questionnaire 

complemented with oral interview to elicit more information from the farmers. Data were analyzed using descriptive 

and regression analysis. Results show that about half of the farmers are relatively new to agroforestry practices but 

the average income accrued to an agroforestry farmer was about N658,567. Farmers are into all forms of agroforestry 

practices. The prevalent practices among the respondents include planting scattered trees, improved fallow in shifting 

cultivation, retaining trees on farm land and alley cropping. The long gestation period associated with agroforestry 

constitute a severe constraint to its usage. The commonly planted tree species were Citrus sinensi, Mangifera indica, 

Cola nitida and Moringa oleifera. Regression analysis show that age, farmsize, annual income from agricultural 

activities and non-agricultural activities were significantly influential to the utilization of agroforestry practices. Study 

hypotheses affirm that respondentsô educational qualification and marital status do not influence their level of 

utilization. Household size, years of farming and annual income influenced the level of utilization of agroforestry 

practices. Government should fund our research institute for quality research, Also to promote campaigns for some 

sustainable forest management practices unknown to farmers for environmental sustainability which will benefit the 

people and the government. 

Keywords: Agroforestry, Uptake, Enclave dwellers, Forest management, Moringa oleifera 

Introduction  

Many developing countries will need to double their food production by 2020 if they are to 

successfully feed their burgeoning populations (Hazell 1995). This will require maintaining, if not 

increasing, current rates of growth in national food production in sustainable ways that do not 

degrade the natural resource base. The continued threat to the worldôs natural resources is 

exacerbated by the protracted poverty and food security crisis in sub-Saharan Africa where per 

capita food production continues to decrease (Sanchez et al. 1998). Africa also ranks first in human 

population growth rates (2.9% per year), in the number of malnourished children, in the proportion 

of arable land that is degraded, and in poverty, with half its population living on per-capita incomes 

of less than one US dollar per day (World Bank 1995). Agroforestry practices have considerable 

potential in helping solve some of Africaôs main land-use problems (Cooper et al., 1996; Sanchez, 

1995) through provision of a wide range of tree products for domestic use or sale (Franzel et al., 

2001b).  
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Agroforestry plays a significant role in increasing agricultural productivity by nutrient cycling, 

reducing soil erosion, and improving soil fertility and enhancing farm income compared to 

conventional crop production. Agroforestry can also potentially reduce deforestation while 

increasing food, fodder and fuel wood production (Neupane and Thapa, 2002; Neupane et al., 

2002). Benefits that accrue from usage of agroforestry include food and nutrition security, 

increased income and assets, improved land management (Garrity, 2006); it also creates 

environmental and management synergies (Race, 2009). Nigerian farmers are facing serious 

problems of sustaining their livelihoods due to urbanization and extensive use of land. Therefore, 

the drive towards ensuring food security should be channeled towards developing agricultural 

practices and system that will be environmentally friendly and also focus on productivity on the 

long term rather than immediate production and accruing returns. Hence, agroforestry is an 

innovation that can overcome the problem of land degradation in Nigeria which is a pressing 

problem and the system is the only viable option for combating environmental degradation, 

agricultural stagnation and population explosion in developing countries such as Nigeria.  

Despite the fact that agroforestry interventions have been in Oyo state for many years, the pace at 

which agroforestry are practised by farmers over the years has not been encouraging. The practice 

of agroforestry among farmers in the state has been a subject of concern among stakeholders in 

agriculture. The reason for the increasing concern of stakeholders on the practices of agroforestry  

is due largely on the interactive benefits of agroforestry and other farming activities (Egeonu and 

Okoro, 2005). Most of the research studies have been studied from the biophysical perspective.The 

current government of Nigeria has been taking different measures to reduce poverty, curb climate 

change problems and improve the standard of living of the people. Agroforestry is one of the 

strategies designed to ensure conservation and mitigate the effect of climate change. Agroforestry 

is a dynamic ecological based natural resource management system that through integration of 

trees on farms and agricultural landscapes diversifies and sustains production for increased social, 

economic and environmental benefits for farmers. 

Also there is a growing awareness that agroforestry technologies are not reaching poor farmers. 

The main reason is the poor linkages between research organization and extension (Aboh and 

Akpabio, 2008). However, Alimba and Mgbada, (2003) found that inappropriateness of the 

innovation is responsible for non-adoption by the farmers while, Asiabaka and Okoro (1992) had 

a contrary view and concluded that farmers fail to adopt because they are wise and not because 

they are ignorant, and rationally weigh the changes in incomes and risks associated with 

agroforestry technologies under their socio-economic circumstance. This however, made the 

adoption of agroforestry technologies among rural farmers in the State unsatisfactory. Results from 

both on-station and on-farm research on agroforestry technologies have demonstrated that they are 

economical, profitable and productive and yet their adoption remains low. Agroforestry adoption 

is complex because of its mixture of inputs including mannuals, perennials, green manure, fodder 

and other components (Mercer, 2004). Agroforestry technologies are promoted in an effort to 

alleviate poverty and improve the livelihoods of the smallholder farmers.  

However, efforts to deliberately promote agroforestry have not yielded the desired results. Studies 

have shown that there are various factors that influence adoption of agroforestry technologies, but 

most of them do not show how these can be managed so as to improve adoption. Today, 

Agroforestry instead of being merely the handmaiden of forestry is being used more as an 

agricultural system, particularly for small-scale farmers. The potential of agroforestry for soil 
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improvement and conservation is generally accepted. Agroforestry is becoming recognized as a 

land use system which is capable of yielding both wood and food while at the same time conserving 

and rehabilitating ecosystem. There is therefore the dire need for an aggressive agroforestry 

extension to convince farmers to adopt this farming system, most of which is fast disappearing at 

the places it was earlier practiced. Therefore, this study is intended to address the limiting factors 

and provide useful insights into the benefits of using agroforestry.  

Even though agroforestry practices show great promise, the record of adoption has been uneven. 

Despite some impressive scientific and technological advances, agroforestry rural development 

efforts were frequently unsuccessful. Although agroforestry projects failed for a number of 

different reasons, one common factor was the inadequate attention given to socio-economics in 

the development of systems and projects Cerdan, et al (2012). Current and Scherr (1995) 

mentioned that, many projects failed because producing benefits for farmers was rarely an 

important objective of agroforestry. Cernea (1989) related the poor performance of social forestry 

projects to lack of peopleôs participation, the very foundation for self-help projects. To remedy 

this, many agroforestry institutions are now calling for increased socio-economic research ( 

Mekuria and Waddington 2004). By examining less than successful projects, planners have 

increasingly recognized the importance of social and economic factors in the adoption of these 

systems. Agroforestry requires in-depth social and economic analyses in assessment of economic 

feasibility of agroforestry systems and factors contributing the adoption of agroforestry. They also 

stressed the importance of monitoring the relevance and effectiveness of investigations that can 

guide future research efforts. 

Research methodology 

Multi -stage sampling procedure was used in carrying out the study. For this study, the targeted 

areas were the forest reserve areas in Oyo State. There are nine (9) forest reserves in Oyo State 

namely; Olaseinde forest reserve in Akinwunmi area of Iseyin LGA, Opara forest reserve in 

Atisbo, Itesiwaju, Iwajowa and Saki West LGA, Okoo/Iroo forest reserve in Ogbomosho, Gambari 

forest reserve in Oluyole LGA, Ijaiye forest reserve in Akinyele LGA, Osho forest resrve in Iddo 

LGA, Olokemeji forest reserve in Ibarapa East LGA, Lanlate forest reserve in Ibarapa East LGA 

and Igangan forest reserve in Ibarapa North LGA.The first stage involved the selection of four (4) 

forest reserves which were purposively selected based on their proximity to rural areas. The second 

stage involved the random selection of seventy-five percent (75%) of the registered enclave 

dwellers from each of the selected forest reserve. The list of the registered farmers has been 

collected from the Forestry Research Institute of Nigeria (FRIN) headquarters, Ibadan.  

Table 1:   Diagrammatic representation of the sampling procedure and sample size 

Selected Forest Reserves Number of 

registered famers 

Number of 

farmers 

selected (75%) 

Olaseinde forest reserve in Akinwunmi area of Iseyin LGA 70 53 

Olokemeji forest reserve in Ibarapa East LGA 55 41 

Gambari forest reserve in Oluyole LGA 68 51 
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 Ijaiye forest reserve in Akinyele LGA 35 26 

TOTAL  228 171 

 

Data for this study was collected using a well-structured questionnaire. Field survey was used to 

gather primary data for this study. A structured interview schedule was used to obtain information 

from sampled rural farmers enclave dwellers involved in agroforestry. The questions were drawn 

in English and translated into local dialect (Yoruba) during administration. 

Results and Discussion 

Results obtained from the study revealed that male farmers (67.8%) were greater in number than 

female farmers (32.2%) in the study area, then most (85.4%) of the farmers were married. The 

average household size was 6 members whereas most (59.7%) of the respondents had between one 

to five household members as shown in table 2. Also, majority (64.3%) of the farmers fell within 

41 ï 60 years of age with mean age of 48 years which implies that the farmers are young, agile 

and still in the active productive age category. A large proportion (60.8%) of the agroforestry 

farmers were practising Islam and everyone belonged to a form of non-traditional religious group 

or the other. Most (56.7%) of the farmers have a primary education, followed by those with no 

formal education (18.1%), thereby indicating that agroforestry is relatively easy and does not 

require much literacy. The study made it known that most (57.3%) of the respondents was either 

full -time farmers or people involved in some kind of farming and trading (37.4%). 

Table 2: Distribution of respondents by their personal characteristics (n=171) 

Personal characteristics Frequency Percentage Mean  

Marital status    

Married  146 85.4  

Single 6 3.5  

Divorced 10 5.8  

Widowed 9 5.3  

Age    

21-40 45 26.3  

41-60 110 64.3 47.8 

61 and above 16 9.4  

Education    

No formal education 31 18.1  

Adult literacy  7 4.1  

Primary education 97 56.7  

Secondary education 30 17.5  

OND 4 2.3  

HND 1 0.6  

Diploma 1 0.6  

Occupation    

Farming 98 57.3  

Lumbering 1 0.6  

Farming and trading 64 37.4  
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Farming and 

operator(tractor)  

2 1.2  

Farming and mechanic 2 1.2  

Farming and hunting 4 2.3  

Source: Field survey, 2017. 

Majority (98.3%) of the farmers were using between one to ten hectares of land for their farming 

activities and they have more than one farmlands under their control. About half (49.1%) of them 

were realizing an annual income between 100,001 - 500,000 but the average income accrued 

to an agroforestry farmer in the study area was about N 658,567. The study indicated that about 

half (49.1%) of the farmers are relatively new to the agroforestry practices having years of 

experience less or equal to decade. Majority (71.3%) of the respondents uses between one to five 

workers on their farmland which are mostly sourced from family and hired labour as shown in 

table 3. 

Table 3: Distribution of respondents by their enterprise characteristics (n=171) 

Enterprise characteristics Frequency Percentage Mean  

Farm Size    

1-3 96  56.1  

4-6 60  35.1 4.03 

Above 6 15   8.8  

Annual Income    

20,000- 100,000 14 8.2  

100,001- 500,000 84 49.1  

500,001- 3,000,000 73 42.7 658,567.5 

Agroforestry experience (years)    

1-10 84 49.1  

11-20 15 8.8 17.6 

Above 20 72 42.1  

Labour size    

1-5 122 71.3  

6-10 48 28.1  

Above 10 1 0.6  

Source of Labour    

Family 5 2.9  

Hired 40 23.4  

Working group  12 7.0  

Personal 2 1.2  

family and hired 55 32.2  

hired and personal 26 15.2  

hired and working group 6 3.5  

family and working 6 3.5  

family and mechanized 9 5.3  

hired and mechanized 10 5.8  

Source: Field Survey, 2017. 
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The prevalent agroforestry practices among the respondents as shown in table 4 reveals that, 92.4% 

of the farmers were into planting scattered trees on their farmlands thereby making this practice 

the most common in the study area having about 14.8% share of the agroforestry practices. 

Improved fallow in shifting cultivation, retaining trees on farm land and Alley cropping (hedge 

row intercropping) were also commonly practised in the study area. However, practices like 

Integrated taungya, Shelter belts and Windbreaks were not common among the farmers as shown 

below. 

Table 4:   Utilization of agroforestry practices 

Agroforestry practices Always Occasionally Rarely  Mean  Rank  

Taungya farming 43(25.1) 60(35.1) 68(39.8) 1.85 7th 

Integrated Taungya 35(20.5) 66(38.6) 70(40.9) 1.79 8th 

Improved fallow in shifting cultivation  121(70.8) 26(15.2) 24(14.0) 2.57 2nd 

Alley cropping 108(63.2) 26(15.2) 37(21.6) 2.42 3rd 

Alley farming  77(45.0) 26(15.2) 68(39.8) 2.05 5th 

Shelter belts 5(2.9) 37(21.6) 129(75.4) 1.27 11th 

Windbreaks 2(1.2) 54(31.6) 115(67.3) 1.34 10th 

Home garden 72(42.1) 24(14.0) 75(43.9) 1.97 6th 

Retaining trees on farm land 86(50.3) 54(31.60 31(18.1) 2.32 4th 

Planting trees on boundary 41(24.0) 47(27.5) 83(48.5) 1.75 9th 

Scattered trees on farmland 119(69.6) 35(20.5) 17(9.9) 2.59 1st 

*Multiple Response 

Source: Field survey, 2017. 

 

Among those practices that were always utilized, the study reveals that Improved fallow in shifting 

cultivation, having scattered trees on the farmland and Alley cropping were the most frequent with 

70.8%, 69.6% and 63.2% responses respectively. Among those agroforestry practices that were 

occasionally utilized, the study reveals that Integrated Taungya and Taungya farming were the 

most frequent. However, the shelter belts and Windbreaks rated very high among those 

agroforestry practices that were rarely utilized as shown in table 5. 

 

 

Table 1:   Categorization of Level of utilization of Agroforestry practices 

Utilization  Frequency Percentage Mean Minimum  Maximum 

Low (below mean) 

13 ï 21.8 

85 49.7    

   21.9 13.00 29.00 

High (above mean) 

21.9 ï 29 

86 50.3    

Source: Field survey, 2017. 
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Conclusion 
Based on the findings of the study, it can be concluded that majority of the respondents were male, 

almost all the farmers were married also, and majority of them had primary education. Source of 

land for agroforestry farming is mostly through government land which made agroforestry farming 

prevalent among the respondents in the study area. Also about half of the farmers are relatively 

new to the agroforestry practices having years of experience less or equal to decade despite their 

age may be because they are afraid of going into agroforestry.  The most common agroforestry 

practices in the study is scattered trees on farmlands, Improved fallow in shifting cultivation, 

retaining trees on farm land and alley cropping (hedge row intercropping) were also commonly 

practised in the study area. Improved fallow in shifting cultivation, having scattered trees on the 

farmland and Alley cropping were the most always utilized among the agroforesrty practices. Also, 

Citrus sinensi, Mangifera indica, Cola nitida and Moringa oleifera were the commonly planted 

tree species among the agroforestry farmers. Some of the constraint  militating against the practice 

of agroforestry includes long gestation period, land tenure system and lack of technical know-how. 

There was high level of utilization of agroforestry technologies in the study area. Using chi-square 

and PPMC there was a significant relationship between years of agroforestry farming, annual 

income generated from farming and the level of adoption of Agroforestry technologies in the 

selected forest reserve areas. Age, farm size, annual income from agricultural activities and annual 

income from non-agricultural activities were positively and significantly influential to the 

utilization of agroforestry practices in the study area. 

Recommendations 

Other agroforestry practices apart from scattered trees on farmland, improved fallow in shifting 

cultivation, and alley cropping should be encouraged among the agroforestry farmers in the study 

area. Also long gestation period is a severe constrains to the utilization of agroforestry, this study 

therefore recommend that government should fund research institute for quality research to enable 

researcher work on the gestation period of trees and make them to start fruiting early and also to 

make seedlings available. Researches shows that not all the farmers are utilizing agroforestry 

practices, farmers should be encouraged to make use of improved agroforestry practices, so that 

they would have more output and income. This can be done in form of seminars and workshop by 

extension agent and non-governmental agencies to showcase the advantages of agroforestry 

technology practices. Finally, awareness campaign for some sustainable forest management 

practices that the people lack the knowledge of should be put in place so as to better help in 

environmental sustainability which will benefit the people and the government. 
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Abstract 

 
The importance of the environment and forest ecosystem to human survival can never be overstressed and 

conservation of natural resources is now of a serious concern as the rate at which natural resources and the forest 

ecosystem is decreasing is alarming. Forest management practices are among the important factors in forest resource 

conservation and the forestry extension service is one of the major ways of disseminating information across the globe 

on these forest management practices. This study determined the perception of effectiveness of extension services on 

forest management for a sustainable environmental development in Oyo State. Multistage sampling procedure was 

used in selecting the respondents for the study. Five forest reserves among the nine in the study area were purposively 

selected due to their proximity to rural areas and 50 forest officers and 120 forest users were randomly selected giving 

a total of 170 respondents for the study. Both descriptive and inferential statistical tools were used in analyzing the 

results. The results revealed that public enlightenment at the community level and tree planting campaigns were the 

major extension services that the respondents were exposed to. The result shows that department of forestry, research 

institutes and extension agents were the major(94.2%, 94%), (95.0%, 92.0%), (90.0%, 94.8%) source of information 

on forest management and majority were aware of selective logging, agro-forestry practices, maturity of young trees 

and planting of tress to extend forest land while a large proportion of the forest users were not aware of the need to 

conserve biodiversity. The major constraints identified were instability of government and change in political offices. 

The result also revealed that majority of the respondents have a favourable disposition towards the effectiveness of 

extension services on forest management and it also depicts no significant relationship between age, religion, marital 

status and the perceived effectiveness of extension services on forest management. However, educational qualification 

was found to be significantly related with respondentsô perceived effectiveness of extension service on forest 

management. The study concluded that extension service delivery is effective to an extent in ensuring sustainable 

forest management but there is a low level of awareness of some forest management practices and recommend proper 

funding for awareness campaigns and extension service delivery in forest management. 

Keywords: Forest management, extension services, sustainability, forest users, forest officers. 

 

Introduction  

The importance of the environment and forest ecosystem to human survival can never be over 

stressed (Agbogidi and Ofuoku, 2007). Human beings depend on the relationship with the 

environment for safety, health and survival (Foskett and Foskett, 2004). Forest play an important 

role in the water cycle carbon sequestering, a genetic bank and source of food, they stimulate 

rainfall, protect soils from erosion and regulate the flow of river and stream water (Agbogidi and 

Eshegbeyi, 2008). Deforestation and degradation of tropical forests in many parts of the world are 

negatively depending on them grows affecting the availability of forest resources and services. 

Tropical forests are disappearing fast while the number of people steadily (Agbogidi and Ofuoku, 

2009). It is worthy of note, that as environmental services are degraded and users become affected, 
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people become more environmentally conscious and will want to protect the environment (Ash 

and Jenkins, 2007).  

Agbamu (2006) in his research,  posited that knowledge and skills have always played an important 

role in economic growth while education and labour productivity are greatly enhanced.Forest 

management is a branch of forestry that is concerned with the overall administrative, economic, 

legal and social aspects as well as scientific and technical aspects such as sivilculture, protection 

and forest regulation. Management can be based on conservation, economics or a mixture of the 

two. The action of man in forests constitutes forest management. In order to do this effectively 

there is need for a substantial investment in education and research by governmental policy 

makers, non- governmental bodies as well as the private sector participation including extension 

services for forest conservation and protection (Agbogidi and Ofuoku,2009) .Onumadu, et al 

(2001), maintained that extension education is a voluntary out of school education programme for 

adults comprising relevant content derived from  researches in the physical, biological and social 

sciences that is synthesized into a body of concepts,  principles and procedures.  

Forestry extension programmes are designed to meet the needs of small- scale farmers, through 

agro-forestry technology conservation of small- size log and wood processing technology, 

scientific information about biodiversity and new concept in forest conservation and protection 

(Onumadu et al, 2001) and this can only be achieved with aggressive forestry. Forestry extension  

programme involves training activities for communities through short- term courses, field visits 

and practical demonstration in specific areas and disciplines including tree tending techniques, 

maintenance of hand tools, sustainable harvesting practices  of forest products and 

interrelationships of the forest components (Eke, 2001;  Agbogidi and Ofuoku, 2009). All groups 

of forestry personnel need one form of training or another to enable them face the challenges for 

sustainability. Education in forestry has to shift from forests in isolation to the relationship between 

forest and society, with attention to other land users and diverse user groups as obtainable in 

Netherland and Iran (Bartelink et al, 1996; Mehran and Elham, 2011). 

Training could be regarded as extension tips which could be greatly explored as a communication 

method  where Agricultural Development Projects (ADPS) collaborate with other institutes to 

organize such training in which some of the activities including publication of story book in 

relation to protection of forests for children, the public fair in relation to importance of forests, 

installing educational posters in  public places, giving presents to students in natural resources 

week, supplying educational posters in relation to protection of forests and deforestation of forests 

organizing educational courses for forest dwellers in relation to preventing occurrence of fire 

outbreak and presentation of play in relation to protection of forests and other activities (Farhadian, 

2000; Abedi, 2004; Mehran and Elham, 2011).Forests cannot be protected and conserved  unless 

extensionists demonstrate to the local people that they can make a reasonable livelihood from the 

forests on a sustainable basis. Ogunwale et al (2006),  Agbogidi and Ofuoku  (2009) posited that 

forestry extension will enable the populace to know that forests will be better enjoyed by sharing 

their benefits, if it is sustainably managed.  

Onumadu, et al (2001); Adeodun et al(2005)  reported that environmental forestry coupled with 

an aggressive extension education stands out as the best option for combating environmental 

degradation. Forest resources management is the use of forests and forest lands in a way and at a 

rate that maintain forest biodiversity, productivity, regeneration capacity, vitality and potential to 

fulfill relevant ecological, economic and social functions at the local, national, and global levels 
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(FAO, 2001). This does not cause damage to other ecosystems.One of the main reasons for poor 

management of forest resources is the lack of professional and managerial capacity, which leads 

to the unsustainable use of these resources. The numbers of forestry extensionist is grossly 

inadequate when compared with the large number of the people who require their services. Even 

the few trained personnel are not given enough incentives to boost capacity building in Nigeria. In 

1998, the international institute of rural reconstruction (IIRR) noted that many extension workers 

are without a clear idea of their role hence it is not possible to impact what they do not have.  

Due to this fact, there is a need to check the extension services available in forestry management 

and look at how effective they have been overtime from the perspective of the primary users of 

the forest.Forestry research is a veritable instrument for food security and environmental protection 

and conservation because investment in forestry research has a multiplier effect and can improve 

the lives of the people by providing job opportunities and other services. With forestry extension, 

the public could be made to know that planting and conservation of natural trees provide valuable 

crops and timber, soil conservation, crop shade, wind breaks, and wildlife habitats. In the same 

way, forestry extension will enable the rural populace to recognise that the economic viability of 

the forest sector is a prerequisite to safeguarding the environmental, social and cultural functions 

of the resources. The extension services have a vital role to play in increasing forest management 

and conservation through their linkage role between researchers and end users. 

Methodology 

This study was carried out in Oyo State, South - West Nigeria. Oyo State is one of the thirty-six 

states of the Federal Republic of Nigeria. It was created in February 3, 1976 out of the old Western 

State by the then regime of General Murtala Mohammed. The state has an estimated population of 

over 5,591,589 people (National population Commission, 2006). It is located in the rainforest 

vegetation belt of Nigeria within longitude 7°23'47"N and 3°55'0"E and  covers approximately an 

area of 28,454 square kilometers. Multi -stage sampling procedure was used in selecting a total of 

170 respondents for the study. There are nine (9) forest reserves in Oyo State namely; Olaseinde 

forest reserve in Akinwunmi area of Iseyin LGA, Opara forest reserve in Atisbo, Itesiwaju, 

Iwajowa and Saki West LGA, Okoo/Iroo forest reserve in Ogbomosho, Gambari forest reserve in 

Oluyole LGA, Ijaiye forest reserve in Akinyele LGA, Osho forest resrve in Iddo LGA, Olokemeji 

forest reserve in Ibarapa East LGA, Lanlate forest reserve in Ibarapa East LGA and Igangan forest 

reserve in Ibarapa North LGA.The first stage involved the selection of five (5) forest reserves 

which was  purposively selected based on their proximity to rural areas.  

The second stage involved the random selection of ten (10) forest officers from each of these forest 

reserves  from the list of staff that was collected from the department of forestry in the state 

ministry of natural resources in Oyo state making a total of fifty (50) forest officers that will be 

used for the study. The third stage involved the random selection of  two villages  from the nearby 

villages to the five (5) forest reserves and the fourth stage  involved  randomly selecting twelve 

(12) respondents from each of the villages  making a total of one hundred and twenty (120) 

respondents among the rural dwellers(forest users) as respondents for the study. The total number 

of respondents for the study is one hundred and seventy (170). 

Table 1:Diagramatic Representation of The Sampling Procedure And Sample Size 
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S/N Forest Reserves 

Selected 

Number 

of forest     

officers 

Villages around the 

forest reserves 

Villages 

selected 

Number of 

rural 

dwellers 

selected 

1  OparaForest 

reserve 

Ten (10) Sanni sala, Adegboju, 

Ayegun wasimi,Oree 

village 

Sanni Sala  

Ayegun 

Wasimi 

Twelve (12) 

Twelve (12) 

2   Olaseinde  

Forest reserve 

Ten (10) Lawon 

pala,Akinwunmi, 

Lawure, River Ogun 

Akinwumi 

Lawon Pala 

Twelve (12) 

Twelve (12) 

3 Okoo/Iroo 

Forest reserve 

Ten (10) Ayegun, Yemetu, 

Ikolaba, Atoba 

Ikolaba 

Ayegun 

Twelve (12) 

Twelve (12) 

4 Olokemeji 

Forest reserve 

Ten (10) Idi-ope, Olokemeji, 

Temidire 

Idi-ope, 

Olokemeji 

Twelve (12) 

Twelve (12) 

5 Igangan  

Forest reserve 

Ten (10) Asunnara, Idi-apa, 

Abule Tapa 

Asunnara, 

Abule tapa 

Twelve (12) 

Twelve (12) 

Total 5 50 18 10 120 

 

Data for this study was collected using a well- structured questionnaire and interview schedule. 

Field survey was used to gather primary data for this study. A structured interview schedule was 

used to obtain information from sampled forest officers and the rural dwellers who are not well 

educated. The questions was drawn in English and translated into local dialect (Yoruba) during 

administration. 

 

Results and Discussion 

Result obtained from the study showed that most (54.2%) of the forest users were within the age 

range of 41-50 years, while more than half (64.0%) of the forest officers were within the age 

bracket of 31-40 years,  the mean ages of both  Forest users and Forest officers was 42 years and 

38 years respectively. Result on gender showed that both male (62.5.7%) and female (37.5%) were 

involved in the use of forest resources while the corresponding values for Forest officers  are 66.0% 

male and 34.0% female. It was also discovered from the study that a vast majority of both forest 

(90.0%) users and forest officers (84.0%) were married. Based on religion affiliation, large 

proportion of both forest users (54.2%) and forest officers (56.0%) were Christians, 44.0% and 

31.7% were Muslims while only a minority of forest users practice traditional mode of worship. 

The educational qualification of the respondents revealed that most of the Forest users (53.3%) 

had primary education, 31.7% had post primary education, and 5.8% had OND while 8.3%. while  

about 66% of the forest officers had tertiary education ranging from OND-BSc while 26.0% and 

8.0% had secondary and primary education respectively. Analysis of result obtained from the study 

also revealed that more than half (65%) of forest users were engaged in agriculture, 30.8% and 

4.2% were engaged in lumbering and trading respectively. 



44 
 

 

Figure 1: Distribution by respondentsô age 

Source: Field survey (2016) 

 

 

Figure 2: Distribution by sex 

Source: Field survey (2016) 

 

 

FIGURE 3: Distribution by marital status  

Source: Field survey (2016) 
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Table 2: Distribution of respondents by their occupation 

Variable  Frequency  % 

Occupation    

Farming 78 65.0 

Lumbering 5 4.2 

Trading  37 30.8 

Major use of forest   

Farming  91 75.8 

Farming and harvesting of NTFPs 29 24.2 

Source: Field survey (2016) 

The collected data regarding respondents contact with extension personnel is depicted in Table 2. 

It was discovered that both forest users and officials admitted that they have been exposed to  

public enlightenment campaign at the community level, tree planting campaigns (97.5%, 98.0%),  

dissemination of information in relation to public participation in forest management (90%, 84%) 

through extension services. This is an indication that agricultural extension service in the study 

area have been able to create awareness among forest users as well as created a strong reliance of 

exchange information among forest users and forest officials through education, information and 

skill development. 

Table 3: Distribution by extension services available in forest management  

 Items Forest users  Forest officers 

  Available   Not 

available  

Available  Not 

available  

1 Creating awareness by distribution of 

publications (handbill, flyer, pamphlet) 

for the rural public in relation to forest 

management. 

42.3 57.7 58.0 42.0 

2 Installing educational posters in the public 

places in relation to forest management. 

30.8 69.2 74.0 26.0 

3 Information on modern equipment to use 

by forest officers in protecting themselves 

and preventing poaching of forest 

resources. 

10.8 89.2 54.0 46.0 

4 Dissemination of information in relation 

to public participation in forest 

management. 

90.0 10.0 84.0 16.0 

5 Teaching the rural dwellers in local 

dialect in relation to forest management. 

89.2 10.8 68.0 32.0 

6 Organise natural forest resources 

management week among students  

5.8 94.2 4.0 96.0 
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7 Presenting television, movies and radio 

programmes for the public in relation to 

forest management. 

24.2 75.8 26.0 74.0 

8 Tree planting campaigns 97.5 2.5 98.0 2.0 

9 Awareness campaign through the media 

warning people about illegality of 

encroaching into forest reserves and 

against bush burning 

87.5 12.5 80.0 20.0 

10 Public enlightenment campaign at the 

community level 

98.3 1.7    98.0              

 

2.0 

11 Information on modern equipment to use 

by forest officers in protecting themselves 

and preventing poaching of forest 

resources 

- 100.0 54.0 46.0 

12 Encourage forest officers to visit other 

countries to observe other practices in 

forest management and adopt them 

- 100.0 20.0 80.0 

13 Education programme that emphasizes 

forest officers knowledge of forest 

ecology, forest pathology, forest 

economic and many other forest 

management practices 

- 100.0 38.0 62.0 

Source: Field survey (2016) 

 

Table 4:  Distribution by categorization of availability of extension services on forest 

management  

 Forest users  Forest officers 

Level of 

availability  

Freq.  % Mean  SD Freq.  % Mean  SD 

Low 50 41.7 10 5.98 20 40.0 7.68 1.57 

High  70 58.3   30 60.0   

Source: Field survey (2016) 

Based on the level of perceived effectiveness of extension services on forest management, it was 

discovered that 65.8% and 54.0% of forest users and officers reported that extension services were 

highly effective as against 34.2% and 46.0% respectively who reported low level of perceived 

effectiveness of extension services on forest management. This further suggests that extension 

services on forest management practices were effective in the study area. This finding is in 

consonance with the study of Ayanwuyi (2013) who posited that extension services were effective 

in forest conservation. 

 

Table 5: Distribution according to level of perceived effectiveness of extension service on 

forest management among respondents  
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Group  Level of 

effectiveness  

Freq.  % Mean Standard 

deviation  

Maximum 

value 

Minimum 

value  

Forest officers High    23 54.0 51.1  61 39 

 Low   27 46.0     

Forest users   High    79  65.8 52.6 2.71 61 46 

 Low  41  34.2     

Source: Field survey (2016) 

Conclusion 

Based on the findings from the study, it was discovered that extension service delivery is effective 

in ensuring sustainable forest management. This is evidenced in the dominant perception of both 

forest users and officials who both reported positive disposition towards the effectiveness of 

extension services on forest management practices coupled with their high levelof awareness on 

forest management practices among forest users and officers in the study area. Despite all these 

attributes, forest users and officers in the study area still had challenges in accessing these 

extension agents on a regular basis owing to varying factors such as:  instability of government 

and change in political offices, inadequate funding of extension services in forestry, inadequate 

number of forestry extensionist.  

In addition, educational qualification, awareness on forest management as well as availability of 

extension services all had influence in respondents disposition towards the effectiveness of 

extension services on forest management. This further reiterate the importance of extension service 

delivery in enhancing sustained use of forest resources as it   facilitates  access of farmers or forest 

users, officers, institutions and other market actors with requisite  knowledge, information and 

technologies on forest management and as well facilitate their interaction with partners in research, 

education, agribusiness, and other relevant institutions; and assist them to develop their own 

technical, management skills and practices. Hence, extension services have a vital role to play in 

increasing effective forest management and conservation through their linkage role between 

researchers and end users. Without extension, most research endeavors will be unproductive. It 

also noteworthy that sustained use of forests resources depends on how effective extension services 

are. For the forestry extension service to be effective, the challenges facing the service must be 

seriously considered.  

Recommendations  

Based on the findings from the study, the following recommendations were made: 

¶ Extension service delivery should be properly funded by the government so as to cover 

more areas of assistance in order for forest users and officials to derive mutual benefits that 

will im prove their wellbeing as well as enhance sustainable use of forest resources.  

¶ Funding of forestry extension programmes should be such that has political will to perceive 

forestry extension as a priority area; better materials and service back up should be 

provided for extension agents; adequate participation of clientele should be given top 

priority and consistent extension policy should be enacted.  

¶ Train-the-trainers strategies should be adopted by extensionist so as to ensure that a critical 

mass of experts and experience is made available on a larger scale within the community. 

Providing a small number of participants with the skills to train, educate, and service 

workshops, can have significant positive impacts over time on the community as a whole.  
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¶ The fact that some of the respondents had low level of disposition towards the effectiveness 

of extension service on forest management, increased public education and awareness on 

forest management strategies should carried out through campaign, symposium and media 

by government and Non-Governmental Agencies. 

¶ The missing linkages between research and extension organisations need to be retraced and 

strengthened; the institutional frame work and infrastructure for expanded, relevant and up 

to date training need to be given urgent attention. 

¶ Awareness campaign for some sustainable forest management practices that the people 

lack the knowledge of should be put in place so as to better help in environmental 

sustainability which will benefit the people and the government.  
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Abstract 

 
The study focused on the cost and return structure in the timber industry in Ijebu North, Ogun State. The study made 

use of both primary and secondary data.  The instrument used for collecting the primary data was aset of structured 

questionnaires. A Multistage Sampling Technique was used in sample enumeration. Descriptive and inferential 

statistical methods were employed in analyzing the data in the study. The result showed that 42.0% of the industries 

were retailers while 24.7% were wholesalers of timbers and both had  regular supply of the products. The operational 

capital among the timbers business was N3,641,905.6 and the average annual income was N1,682,064.2. The 

budgetary analysis revealed that the total annual profit for timber traders ranged between N1,273,103.63 and 

N2,394,341.77for 2010 to 2014.  Government policy, high cost of transportation, inadequate credit facilities and high 

cost of energy and power were some of the constraints faced by timber industries in the study area. The use of modern 

equipment and machines are needed to replace the outdated equipment in order to increase the output and profit. The 

level of access to credit facilities should be improved upon by encouraging the respondent to form cooperative 

societies so that they can mobilize enough working capital for their business. 

Keywords: Assessment, cost return, timber, industry, constraints 

 

Introduction  
Timber is by far the highest-valued forest product in most forests. In 2008, the export of 

industrial round wood, sawn wood and wood-based panels from developing countries accounted 

for US$13.1 billion (FAOSTAT, 2010). Against the back drop of recent evidences that has linked 

products processing to sustainable forest use, it is therefore imperative to quantitatively analyse 

the efficiency of timber processing.  Timber is the most economically important product of the 

forest. The saw mill is therefore, a critical industry whose performance not only has direct 

implications for present livelihood but also for the future generation. Timber industry has the 

potential to improve economic performance and increase state and household revenues. The 

realization of these opportunities, however, depends critically on the efficiency of utilisation and 

exploitation of products.  

The upholstered furniture frame industry has traditionally been recognized as a market for 

low-grade timber and this industry has recently experienced a change from hardwood timber to 

plywood as the primary raw material.  In Nigeria today, timber management is at crossroads 

because the guiding principles of managing the forest sustainably are no more with us. Challenges 

like illegal activities in the forest, declining manpower and capacity in Forestry Department, 

inadequate forest patrol, lack of returns from timber felling accruing to local people, outdated 

forestry laws and regulations and population pressure leading to increased clearing of forest land 

for cultivation of arable and tree crops are such that pose grave threat to sustainable forest 

management (SFM) in the country (Adetula, 2008).  Sawmills consume the majority of the industrial 

round wood produced in Nigeria. Most existing sawmills comprise old and poorly maintained horizontal 

band saws that are manually pushed against stationary logs. This technology is outdated it is unsuitable for 

the smaller logs available today, its lumber recovery is estimated at only 40-45%, and it does not allow 

mailto:sollybee2012@gmail.com
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sawing for grade.  For example, Nigeriaôs timber sector contributes an estimated US$39 billion annually in 

foreign exchange by supplying wood fuel to meet 80% of the countryôs total energy needs.The commercial 

wood fuel value chain that supplies cities and towns generates over 300 000 fulltime jobs. (FAO, 2005). 

Several studies on log conversion efficiencies in the saw mills processing centre showed that the total 

volume of solid wood in a typical saw log is less than 35 percent when converted into sawn timber (Badejo 

and Giwa, 1983, Larinde 2006, Akande et al., 2007).Timber trade accounts for a larger proportion of 

total Agricultural share of international economics which contributes to socio-economic 

development (Toledo, 2006). 

This has important implication for economic growth and development, since it favourably 

affects the terms of trade. In Nigeria, the export revenue from timber industry grew at 4.1, 8.0 and 

28.8 percent between 1950-60, 1960-70, and 1970-80 respectively (Singh, 1983). The export value 

earnings from timber is obtained from products like log, sawn wood, veneer and pulpwood (Kalu 

and Okojie, 2009)traditionally, Thus, the need to measure the financial performance of timber 

industry firmsô value addition is unavoidable. So far, the existing empirical research on whether 

value addition improves corporate performance remains inconclusive since no clear positive 

correlation between the firmsô size or their presence in timber industry businesses and their 

economic performance has been found up to now (Kolo and Vogt, 2003 

The furniture industry is strategic in the use of planks from the saw mills. It forms the major 

market for wood products in Nigeria and protects the continued existence of primary wood 

industries such as sawmills and ply mills. The capacity utilization of the furniture industry 

companies in Nigeria. Wooden furniture represents the major market for wood products in Nigeria. 

Many of the industries suffer from high cost of production due to energy cost and lack of patronage. 

One of the major specialties of furniture makers in Nigeria is wooden door; which is very popular 

in the country.The Nigerian government policy on forest industries currently, is meant to increase 

the domestic value in the processing of wood products and has thus put a ban on the export of logs, 

rough sawn and clean sawn wood except processed wood. These measures were put in place to 

make raw materials locally available for secondary processing mill to achieve the desired value-

addition for export. Further processing of timber will ensure economic value of timber and other 

forest products to be fully harnessed (Larinde et al., 2010). It will also reduce the ecological 

impacts of utilization on the forests for sustainable management. The wood-based industry in 

Nigeria suffers from production inefficiency as a result of poor integration, poor cost and returns 

database and non-reinvestment of profit (Larinde, 2008). Therefore, this work asses the cost and 

return structure in timber industry in the study area. 

 

Methodology 

 

Study Area 
The research was carried out in Ijebu north local of Ogun State in Western region of 

Nigeria. It is located in the tropical zone, approximately lying on latitude 2Á 6ᾳ and 3Á 6ᾳ East of 

the Greenwich meridian. Ogun State has a mean annual rainfall of about 1200mm and a mean 

monthly temperature of 10 °C to 24 °C during raining season which is appropriate for a successful 

plantation. 
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Experimental Design 

Multistage sampling techniques was used in sample collection. In the first stage Ogun East 

Senatorial Districtwas purposively chosen. The reasons being that it has the largest forest 

coveragearea. In the second stage one Local Government Areawas randomly selected from the 

division which is Ijebu north, This LGA was chosen because it housed the highest number of saw-

mills and forest reserves in the area. In the third stage, 15 saw-mills were selected in the area. Ten 

timber seller were randomly selected from each sawmill. 

Data Collection 

The study made use of both the primary and secondary data.  The instrument used for 

collecting the primary data was a set of structured questionnaires. The secondary data was obtained 

from Ogun State Ministry of Forestry, National Bureau of Statistics, Internet facilities and 

published Journal articles. The data collected include information socioeconomic characteristics, 

marketing, nature of business, ownership of business, business working capital, number of 

workers, income level and expenditure. 

The following profitability measures were calculated 

RMCF = TVP - TC éééééééééé.. (1) 

RRTI = 100(RMCF/TC)éééééééééé.  (2) 

GM = TR - TVC..ééééééééééé...  (3) 

RRFC =100 (RFC/TFC)é.éééééééé..  (4) 

Where; RMCF = Return to management capital and family labour or net income, 

TVP= Total value product, TVC= Total Variable Cost 

RRTI =Rate of Return on Investment, TC= Total cost, RFC= Return on fixed cost (Gross margin), 

RRFC= Rate of return on fixed cost. 

 

Data Analysis  

Descriptive, inferential statistical methodand budgetary analysis were employed in analysing the 

data for the study. 

 

Result and Discussion 

Table1: Social Economic characteristics of Timber Industries in the Study Area 

Variables Frequency(n=150) Percentage 

Nature of Business   

Wholesales 37 24.7 

Retailers 63 42.0 

Producers 27 18.0 

Both 23 

 

15.3 

Supply of product   

Regular supply 135 90.0 

Not regular 15 10.0 

   

Means of Transportation   

Truck 90 60.0 
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Lorry 50 33.3 

Cars 10 

 

6.7 

Ownership of lorry/truck    

Own 112 74.7 

Hire 38 25.3 

 

Year of establishment  

  

1-3 yrs 62 41.3 

4-6yrs 50 33.3 

7-9 yrs 27 18.0 

Above 10 yrs 11 7.3 

 

Mean of Year of establishment 

 

5.8yrs 

 

Business operation capital   

Less than N500,000 15 10.0 

N 5,000,001-  N 1,000000 88 58.7 

N 1,000,001-  N 5,000,000 41 27.3 

Above N 5,000,000 06, 4.0 

  

Mean of business operation capital 

 

N 3,641,905.6 

 

Numbers of workers   

1-3 workers 84 56.0 

4-5 workers 53 35.3 

Above 6 workers 13 8.7 

   

Annual income    

Less than N500,000 31 20.7 

N 500,001 ï N 1,0000,000 91 60.7 

N 1,000,001 ï N 2,000,000 13 8.7 

Above N 2,000,000 15 10.0 

 

Mean of Annual Income 

 

N 1,682,064.2 

 

Nature of business ownership   

Private 150 100.0 

Public ___ ___ 

   

Source: Field Survey 2015 

Table 1 presents the results of the socio-economic characteristics of the timber industry.The 

results showed that 24.7% of the industries were wholesalers while 42.0% were retailers and 18% 

were producerôs and15.3% operate both types of business. This result shows that most of the 

respondents were retailers in the timber industry in Ijebu north local government.The results 

further show that 90% of the industry had regular supply in the timber industry while 10% of the 

industry had no regular supply of their products. This implies that the timber business is not a 

seasonal business. 
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About 60% and 33.3% transport their products by truck and lorry respectively, while 6.7% 

transported their products by car. Based on ownership of truck, the result revealed that 74.7% of 

the respondents own lorry/truck while 25.3% hire truck/lorry to transport their products. The result 

showed that majority of the respondents owned lorry/truck to transport their product. This result 

agrees with Agbonlahor (2010) who found that majority of smallholder timber mills in Ogun state 

owned their trucks for transport purposes.  

The results again showed that 41.3% of the industries were established between 1-3years ago, 

33.3% were established between 4-6years back, while 18.0% and 7.3% of timber industries were 

established between7-9 years and above 10years back. The mean year of establishment of timber 

industry in Ijebu north was found to be 5.8years. The results showed that 27.3% had access to 

N1,000,000 - N 5,000,000 as working capital and 58% couldmobilize N 5,000,000 ï N 1,000,000, 

4.0% had access to more than N 5,000,000 while 10% of the industry had access to less than N 

500,000 as working capital. The mean business operation capital for timber industry was N 

3,641,905.6. This result agrees with Akanni and Adetayo (2011) which found out that the amount 

of working capital for business enterprises often determines the level of output and the accruable 

profit margin. 

The results showed that 56% had between 1-3 workers, 35.3% had 4-5 workers while 8.7% 

had more than 6 workers in the timber industries. This result implies that the majority of the 

industry had between 1-3 workers and this could contribute to the output of their production. The 

table also revealed that 8.7% earned N1,000,001 - N 2,000,000 per annum,60.7% earned N 

500,001 ï N 1,000,000 per annum,10% earned more than N 2,000,000 per annum while 26.7% 

earned less than N 500,000 per annum. The mean annual income for the industries was N 

1,682,064.2. This result implies that the timber industry are more profitable in the study area. This 

result contrasts with Akerele (2013) who found  that annual income earned by rural farmers 

household in Abeokuta north Local government was well below the federal government approved 

minimum wage.    

Table 2: Budgetary Analysis of Timber Industry in Ijeu North 
Year 2010 2011 2012 2013 2014 

Variable cost      
Transportation 38,534.62 35,661.54 32,55769 30,480.77 32,923.08 
Labour  13,055.77 18,057.69 11,853.85 12,832.69 14,142.31 
Taxes 151,385.00 1,261.54 2,038.46 3,038.46 4,360.38 
Fuel & power 45,209.62 39,157.69 33,503.85 40,373.08 48,242.31 
Processing cost 167,100.00 184,538.46 142,207.69 178,076.92 197,615.38 
Maintenance 21,771.15 22,117.31 23,280.77 25,536.54 22,442.3 
Rent 184,153.85 234,846.15 223,461.54 241,000.00 22,442.31 
Membership due 2,905.77 3,228.85 3,661.54 3,538.46 4,115.38 
Total variable cost 4,4743.48 538,869.23 472,565.39 534,876.92 54887961 
Fixed cost      
Depreciation cost of saw machine 272,727.27 245,454.05 218,181.8 190,909.9 163,636.36 

Deprec. Cost  on furniture 

Machine & tools  266,666.67 213,333.33 160,000.00 106,666.67 53,333.33 
Deprec. On generating set 33,333.33 26,666.67 20,000.00 13,333.33 6,666.67 
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Deprec. On vehicle 200,000.00 180,000.00 160,000.00 140,000.00 120,000.00 
Total fixed cost 772,727.27 665,454.05 558,181.8 450,909.9 343,636.36 

Total cost 1,220,200.75 1,204,323.28 1,030,747.19 985,786.82 892,515.97 

Total revenue 3,043,855.3 2,477,426.91 2,429,782.64 3,107,998.19 3,286,857.74 

Total Profit  1,823,654.55 1,273,103.63 1,399,035.45 2,122,211.37 2,394,341.77 

Profitability indicator       

Rate of return on investment 2.99 2.06 2.36 3.15 3.68 

Rate of return on fixed cost 3.94 3.72 4.35 6.89 9.56 

Source: Field Survey, 2015 

Cost and Return Structure of Timber Industry 

Table 2 shows the budgetary analysis of timber industries in Ijebu north of Ogun State. The 

average revenue for the industry for year 2010 to 2014 ranged between N2,429,782.64, and 

N3,286,857.74. The average fixed cost for the industry ranged between N343,636 and 

N772,727.27.The average total variable cost ranged between N447473. 48 andN548879.61. The 

net profit ranged between N 1,273,103.63 and N2, 394,341.77.  

The rate of return on investment were 29.9%, 20.6%, 23.6%, 31.5% 36.8% thus, implying 

that rate of return on investment (also known as return to capital) was high in timber industry in 

Ijebu north. This result indicates that for every naira invested, N21 ï N37 was realised and the rate 

of return to fixed cost follow the same trend. On the bases of this result it can be said that timber 

industries were more profitable in Ijebu north in Ogun State.  

 

Table 3: Constraints Facing the Timber Business 

 

Constraint Frequency % 

Government Policy 7 4.7 

Inadequate facilities in market 8 5.3 

High cost of energy and power   41 27.3 

Inadequate credit facilities 32 21.3 

High transportation cost 24 16.0 

Government policy and high transport cost 20 13.3 

Inadequate credit facilities and high transport cost 18 

150                           

12.0ô 

100 

Source: Field survey, 2015 

 

Constraints facing the Timber industry 

 Table 3 shows that timber industries in Ijebu north encountered several constraints. About 

27.3% of the timber business operators faced with high cost of energy, 21.3% had inadequate credit 

facilities, 16.0% incurred high transportation cost while about 5.3% and 4.7% complained of 

inadequate facilities in the market and unfavourable government policy respectively about timber 

business. 
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The result implies that the constraints facing the timber industry were visible. This is due 

to the epileptic power supply and invariably high cost of procuring diesel and petrol to power their 

machines, access to credit facility, high cost of transportation resulting from bad road network in 

many rural area and city. This result corroborates the position of Akanni and Adetayo (2011) who 

observed that access to credit facilities and high cost of energy affected the timber industries in 

Ijebu division of Ogun State.  

Conclusion 

In the context of the results obtained from this study timber industry are important sources 

of income to many households in Nigeria and the study area in particular. It is however 

experiencing major setbacks. The identified constraints to the development of timber industry need 

to be addressed if the industry must move forward. For instance, problem of inadequate credit 

facilities may be addressed by coming together of the timber business men and women to form 

cooperative societies so that they can have access to sufficient credit facilities that could be 

mobilized for their business operations. 

Adequate investment should also be made in the energy and power sector so that the timber 

industry operators can profitably and sustainably   keep on operating their businesses. This will 

also lower the cost of operation and unit cost of the production. 

 

Recommendations 

Based on the findings and conclusion drawn from this study, the following 

recommendations were made; To improve the market equilibrium price and supply levels of timber 

business in Ijebu north of Ogun State, there is need to improve on the supply of energy and power 

for production processes in the study area. Furthermore, Nigeria government should put a policy 

on forest timber industries to increase the domestic value in the processing of wood product and 

this will put a ban on the export of logs, rough sawn and clean sawn wood expect process wood. 

This measure will make raw material locally available for secondary processing mill to achieve 

desired value addition for export and further processing of timber will ensure economic value of 

the timber and other forest product to be fairly harnessed 
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Abstract 

 
Many rural and large proportion of urban household depends on Non timber forest products to meet some part of 

their nutrition value and health need. The study was designed to analyze the role of Non Timber Forest Products 

ñNTFPsò and their contribution to household income in Ido Local Government Area of Oyo State, Nigeria. Eighty 

(80) respondents were randomly selected and studied. Data collected were analyzed using descriptive statistics and 

linear regression. The finding revealed that majority of the NTFPs exploiters were female (70.5%) and are within the 

ages of 41-50years, 75.6% were married and 37.3% of the respondents had no formal education.  The study also 

revealed that most of the respondents got their source of livelihoods from the exploitation of NTFPs. The study further 

reveals that cost of transportation, restriction to the forest andò no limitationsò are significant at 1% level and 

positive. The study recommended that more forest plantations should be established so as to help better the life of the 

citizenry. 

 

Keywords: Contribution, Income, Livelihood, NTFPs, Exploitation 

 

Introduction  

Forest plays an important role in human existence. Millions of people living near the forest derive 

their livelihoods from various forest products. Tropical forests provide ample goods and services. 

These products play a vital role in the livelihoods of people living in or adjacent to forests (Olaitan 

et al., 2016). According to  FAO (2001), more than 1.6billion people throughout the world rely 

heavily on  non timber forest products  for their livelihoods In developing countries, 80% of the 

people rely on forest products for food and personal care (Anon, 2000). Over the last two decades, 

the significant role of various forest products for livelihood is increasingly recognized and 

emphasis has been on Non Timber Forest Products (NTFPs). Rijsoort (2000) defined NTFPs as all 

tropical forest omission both plants and animals or parts other than industrial timber that are 

harvested for human use at the level of self-support or for commercial purposes. Examples of 

NTFPs are honey, gum, arable, fruits, nuts, medicinal extracts, vegetables, fish, resins and a range 

of barks and fibers such as bamboo, rattans and a host of other palms and grasses. These NTFPs 

have attracted global interest due to the increasing recognition of the fact that they can provide 

important community needs for improved rural livelihood (Marshal et al., 2006).  Researchers 

have identified NTFPs as key resources in a strategy to overcome poverty and hunger in time of 

uncertainty that can be pursued by workers who find themselves without jobs and by individuals 

whose employment opportunities are chronically limited by age and gender. NTFPs are therefore 

viewed as potential means to better the livelihood strategies of rural population while 

simultaneously sustaining the biodiversity of forested areas. This study seeks to analyze the 

contribution of Non-timber forest products   to household income in Ido local government area, 

Oyo state, Nigeria. This study has the following objectives: examine the socio-economic 
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characteristic of the respondents, examine the income realized from the NTFPS and to determine 

the factors affecting the availability of NTPF. 

Methodology 

 

Study area  

The study was conducted in Ido Local Government Area of Oyo State Nigeria, It has an area cover 

of 986km2 and a population of 103,261 based on 2006 National Population Census. The area is 

located in the low land semi declining forest belt of Nigeria with altitude ranging between 121m 

and 163m above sea level. It is on latitude 7.50678N and longitude 3.71186E with altitude 145m. 

Primary data were collected with the use of interview schedule and structured questionnaire. 

Seventy eight (78)respondents with a questionnaire were used to elicit information from the 

respondents while secondary data were obtained from journals and conference materials. 

 

Method of Data Analysis 

 

Descriptive statistical tools such as the use of tables, frequency distribution, percentage, bar chart 

were used to summarize demographic characteristics and income generated while linear regression 

was used to identify the factors affecting the availability of NTFPs. 

 

Results and Discussion  

 

Table 1 revealed that 42.3% are between the ages of 41-50. This implies that NTFPs exploiters 

were within the middle age group, strong, energetic and productive. Majority of the respondents 

were female (70.5%) involved in the exploitation of NTFPs while the remaining 29.5% are male, 

this indicates that female devote more time than men in collecting forest products to meet the 

family needs. Men are interested in commercial forestry like timber logging, while women are 

concerned with biodiversity conservation of multiple products based management which ensures 

fuel wood, fodders, medicinal plants and other NTFPs (Singh, 2001). Most of the respondents are 

muslin (59%) and are married (75.6%).Also 93.6% of them were involved in marketing NTFPs 

which implies that most of the respondents get their source of livelihood from the exploitation of 

NTFPs. The result also reveals that 37.3% of the respondents have no formal education, 6.4% have 

tertiary education. Thus, this implies that if the respondents have formal education, this will 

increase their skills and technical know-how which will increase productivity.  

Figure 1  shows that 30.1% of the respondents realized less than N10000 from NTFPs  monthly. 

Also, 4%of the respondents realized between N10000- N 20000 in a month while the income 

between N 21000 and N30000 were realized by 8.3% respondents,   (40%)  gained between N 

31000- N 40000 per month. And 17.6% of the respondents realized between N41000-N 50000 

monthly. This also indicates that NTFPs contribute immensely to the rural economy and financial 

security of the rural household. This  is in line with Suleiman et al., (2017), that NTFPs play an 

important role in supporting rural livelihoods. 
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Table 1: Demographic Characteristics of Respondents 

Variables                                      Frequency (n=78)                        Percentages 

Age 

20-30                                                     3                                                3.8 

31-40                                                     12                                            15.4 

41-50                                                     33                                            42.3 

51years above                                        30                                            38.5 

 

Gender  

Male                                                       23                                            29.5 

Female                                                   55                                             70.5 

 

Religion  

Christianity                                             9                                              11.5 

Muslim                                                   46                                             56.0 

Traditional worshipper                           23                                             29.5 

 

Marital status 

Single                                                      00 

Married                                                   59                                             75.6 

Divorced                                                 8                                               10.3 

Separated                                                11                                             14.1 

 

Occupation 

Farming                                                   1                                               1.3 

Trading                                                    73                                           93.6 

Handcraft                                                4                                               5.1 

 

Educational qualification 

No Formal Education                             29                                            37.2 

Primary Education                                  28                                            35.9 

Secondary Education                             16                                             20.5 

Tertiary Education                                  5                                                6.4      
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Figure 1: Monthly income realized from the exploitation of NTFPs 

 

Table 2: Types of Non Timber Forest Product Exploited in the Study Area 

Types of NTFPs               Frequency               Percentage (%)  

Fruits          9    11.5 

Herbs/Barks        7     9.0 

Wrapping leaves                  3    3.8 

Palm wine        9    11.5 

Fuel wood        7    9.0 

Chewing stick        2     2.6 

Honey bees        7    9.0 

Mushroom        2    2.6 

Seeds          4     5.1 

Snails          8    10.3 

Sponge         2     2.6 

Others        18    23 

Total        78    100 

 

The result presented in table 2 revealed that a number of NTFPs were exploited in the study area. 

11.5% of the respondents exploits fruits and palm wine respectively, 9% exploits herbs for 

medicine, 7% exploits fuel wood for cooking while 2% exploit chewing stick, mushroom and 

sponge respectively.            

0

5

10

15

20

25

30

35

40

45

5000-9000 10000-20000 21000-30000 31000-40000 41000-50000



62 
 

Table 3: Regressions on factors affecting the availability of NTFPs 

Variables               Beta             Standard error                 T-value                 Significant 

Constant                                          270                                -4215                    0.000 

Transportation         549                   125                                7.721***              0.000 

Labour                    -015                  129                               -544                       0.588 

Restriction              261                   110                                6.278***               0.000 

No limitation          244                    077                               5.824***               0.000 

Others                     031                    208                               503                        616 

R2=94.9% 

***Significant at 1% Ŭ level . 

 

Table 3 shows the factors affecting the availability of NTFPs in the study area. The result of the 

regression analysis reveals that transportation, restriction and no limitation are significant at 1% 

Ŭïlevel This implies that increase in variables will lead to increase in availability of NTFPs. R2 

was 94.9% showing that the variation in the dependent variable is well explained by the identified 

factors. 

 

Conclusion  

 

The study investigated the role of NTFPs and their contributions to household income in Ido Local 

Government Area, Oyo State. It revealed that majority of the respondents were middle-aged with 

little or no formal Education. Most of the respondents exploited NTFPs as their means of 

livelihood. It is recommended that good road network should be provided, forest policy should 

promote private plantation and local agro forestry schemes should be encouraged for sustainable 

means of livelihood. 

 

References  

 
Anon (2000): Information for Agricultural Development in ACP Countries. Singapore No. 89 Pp.4   

FAO, (2006):Food and Agriculture Organisation,  How Forests can reduce poverty. Rome, Italy 

Marshall E, Schreckenberg, K, and Newton A.C (2006): Commercialization of Non Timber Forest 

Products: Factors influencing success. Lessons learned from Mexico and Bolivia and policy 

implications for decision-makers. UNEP World Conservation Monitoring Centre, Cambridge, UK.  

NPC. (2006): National Population Commission. https://www.ngex.com/bd/b/National-Population-

Commisson_30-Ibadan-Oyo-Nigeria. 

Olaitan, A.O., Olaifa, K.A., Asinwa, A.O., Suleiman, O.N and Ojo, P. A (2016): Contribution of NTFPs to 

Livelihood in wetlands southern Nigeria. Mangroves and Wetlands of Sub-Sahara Africa: Potential 

for Sustainable Livelihoods and Development. In Proceedings of the 38th Annual Conference of the 

Forestry Association of Nigeria. Pp. 298-305 

Rijsoort, J.V (2000): Non-Timber Forest Products(NTFPs): Their role in Sustainable Forest Management 

in the tropics. National Reference Centre for Nature Management (EC-LNV), International 

Agriculture Centre (IAC), Wageningen, the Netherlands. Pp. 55. 

Singh, R.V (2006): Contribution of participatory forest management in the livelihoods of rural communities 

in India forest. Vol 11:159-166. 

Suleiman, M.S, Wasonga, V. O, Mbau. J.S, Suleiman A., and Elhadi Y.A (2017): Non-timber  

forest products and their contribution to households income around Falgore Game Reserve in 

Kano, Nigeria. Ecol Process (2017) 6: 23. 



63 
 

Assessment of Stakeholdersô Participation in Forest Management in 

Benue State 

1Dagba, B.I., *1Shomkegh, S.A., and Burbwa, T.T1 

Department of Social and Environmental Forestry, University of Agriculture Makurdi 

Correspondent author: sshomkegh@gmail.com, 0802 456 2933 

Abstract 

 
    Involvement of the stakeholders in resource conservation programs has been recognised as crucial in making 

collective natural resource management arrangements work. This paper assesses the level of involvement of 

stakeholders in forest management in Benue State. Data were collected through questionnaires, interviews, focus 

group discussions and field observations. Descriptive and participation index were used to analyse and explain 

quantitative data. The study showed that, participation of stakeholders in forest management is generally low in forest 

planning (0.3), implementation (0.4), protection and benefit sharing (0.4). The stakeholders were of the opinion that, 

their involvement in forest management will help to develop forestry in the study area. Stakeholdersô involvement in 

forestry programs was very low as stakeholders indicated that they were not involved in forestry planning (88.3%), 

program implementation (66.7%), monitoring and evaluation(94.5%) of forestry programs in the state. The main 

suggestion for improvement was involvement of all relevant stakeholders (37.62%), enactment of forestry laws that 

can address current challenges (23.3%), Awareness creation and education (15.24%) and provision of seedlings and 

alternative livelihoods (11.90%). The study concludes that, involvement of stakeholders in forest management was 

generally low across the different aspects of forest management in Benue State and recommends involvement of 

stakeholders at all level of forest management. There is need for new and innovative forest management approaches, 

if the continued degradation and conversion of forest land is to be averted. The prevailing situation in Benue State 

calls for an education programmes for all citizens that focuses on the specific changes that have altered our forest 

resources and also on the benefits of forest resources. 

 

Keywords: Stakeholders, Participation, Forest Management, participation index, adjourning communities. 
 

INTRODUCTION  

 In some advanced countries, the high proportion of forest management taking place on 

public lands, and the dependency of many communities on forest resources, the desire for more 

and better participation is particularly relevant. It is also note worthy that demand for forest 

resources has been growing significantly in recent years as reported by Shindler, et al (2003). 

Involvement of the stakeholders in resource conservation programs has been recognised as crucial 

in making collective natural resource management arrangements work (Kerr, 2002). According to 

Roe et al. (2009), the term stakeholders-based natural resource management refers to local and 

collective resource governance arrangements and practices. Participation in forestry management 

include active involvement of various stakeholders in managing forest resources, resolving 

conflicts over forest uses and monitoring and evaluating the performance of forestry and 

biodiversity conservation projects (Roe et al., 2009; Elbakidze, et al., 2010). Ketti (2002) found 

that stakeholdersô analysis has become more crucial than ever because the world is going to be 

more and more interconnected. In his discussions on understanding the institutional dynamics of 

the Forest Department, Steimann (2004) identified many forest stakeholders but informed that 

those that are important include the local people, Provincial Government/Forest Department (FD), 

Federal Government, Timber contractors, NGOôs, International Donor Agencies and óTimber 

Mafiaô. The usefulness of stakeholder analysis was underlined in understanding complexity and 

compatibility problems between objectives of the different actors (Grimble and Wellard, 1996). 

Most importantly, Long (1992) concluded that stakeholder analysis is central in conflict 
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management and dispute resolution. The term stakeholder refers to a person or group with an 

interest in, in this case, forest and tree resources. In this study a more focused definition of 

ñstakeholderò is used, which includes those with rights to, claims on, and/or responsibilities for 

forest and woodland areas, trees, forest and woodland goods and services (Shackleton, et al., 

2002). Thus stakeholdersô participation in forestry has become an essential element in decision-

making that affects natural resources (Kakizawa, 2002). Participation is a voluntary process 

whereby people, individually or organized groups, can exchange information, express opinions, 

articulate interests and have the potential to influence decisions or the outcomes (Schreckenberg 

et al, 2006). Forest management therefore involves the management of diverse skills, values and 

norms held by various actors or stakeholders (IUFRO, 2016). 

 
Materials and Method 

 Study Area 

The study area is Benue State, Nigeria. The State is located within the Middle Belt of Nigeria on 

Longitude 6o31'E and 100E and between Latitudes 6030'N and 8010'N and has land mass of 

33,955km2 (BNARDA, 2005). The area is characterized by two distinct seasons; wet and dry 

season. The wet season occurs between April to October, and dry season between November to 

March. Mean annual rainfall is between 1000mm-1500mm. Mean annual temperature is 30oc, 

relative humidity is between 60% and 80% wet but decreases in the early months of dry season 

(Hula, 2010). The vegetation of the state is open savannah woodland, characterized by 

predominantly fewer trees, more shrubs and predominantly tall grasses up to 2m tall.  Riparian 

forests are found in low land areas and river banks. Some of the species found in the area include: 

Khaya senegalensis  Daniella oliveri, Isoberlina doka, Parkia biglobosa,  Prosopsisa africana, 

Vitellaria paradoxa, Burkea africana, Pterocarpus erinaceus, Afzelia africana, Borassus 

aethiopum, Bombax costatum, Anogeissus leiocarpa  Irvingia gabonensis (Jimoh  et al., 2009; 

Hula, 2010; Adagba et al. 2016; Shomkegh et al.,2016). The state is characterized by undulating 

rolling plain with irregular river valleys and ridges with steep slopes. Generally, the slopes are 

between 0-2 1/2% at the southern edge towards the River Benue. It then rises to between 2 1/2-5% 

at the main body of site. There are also occasional heights with about 7 1/2% slopes. The drainage 

pattern is dendritic. 
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Data Collection 

A socio-economic survey was conducted to gather primary data from various stakeholders in the 

study area. Multistage sampling was adopted for the study to zone the state based on the 

geopolitical zones (A, B and C).  30% sampling intensity was used to select LGAs in each zone. 

Purposive sampling technique was used to select LGAs with the targeted stakeholders who are 

involved in forestry practices.  Twenty (20) questionnaire were randomly administered in each of 

the selected Local Government Areas (LGAs). Purposive sampling was used to select 5 key 

informants knowledgeable about the forest reserve, including District and Kindred Heads, village 

leaders and elders. Information was obtained through questionnaire, interviews, focus group 

discussions and participant observation. Two focus group discussions were held in each of the 

selected LGAs to help evaluate the accuracy of data collected through questionnaire and interviews 

(Kasemir et al. 2003). The questionnaire survey was done based on a cross-sectional design as 

suggested by Casley and Kumar (1988). The design allowed collection of information at one point 

in time. To overcome problems of alienation participant observation was used on entry into each 

community being studied. The researcher gained the confidence of the respondents without 

interfering with the natural course of events. 

 

Data Analysis 

 

The Statistical Package for Social Sciences (SPSS version 20.0) was used for the analysis of 

quantitative data by sorting and coding of the data. Both descriptive and inferential statistical 

methods were used to analyse the quantitative data. Descriptive statistics such as frequency counts 

and percentages were used to explain and illustrate the socio-economic characteristics of 

stakeholders in the study area. Participation Index (PI) was used to assess the extent of 

stakeholderôs participation in forestry management in the study area. Participation index (PI) 

measured stakeholders involvement in forestry project planning, implementation of forestry 

projects, monitoring and protection of the forest and forestry benefit sharing based on a five-point 

scale (always=1.0, often= 0.8, occasionally= 0.6, rarely= 0.4 and never= 0.2).The participation 
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index for the various forestry activities was obtained by using the formulae as modified from 

Kamnap, (2003). 

 

Results 

Extent of Stakeholders Participation in Forest Management in the Study Area 

Table 1 shows the extent of stakeholderôs participation in forest management in Benue State. The 

table indicate that participation of stakeholders in forestry project planning is 0.3, and participation 

of stakeholders in forestry project implementation is 0.4. The participation index of stakeholders 

in terms of forestry protection and monitoring and forestry resources benefit sharing have 

participation index of 0.4 and 0.3 respectively.  

Table 1: Participation Indices on Stakeholders Participation in Forestry Management in 

Benue State 

Type of Forestry Activity            Participation Index(PI)  

Forestry Project Planning 0.3 

Forestry Project Implementation 0.4 

Forestry Protection And Monitoring 0.4 

Forestry Benefits Sharing 0.3 

 

 Responses on the Roles of Stakeholders in Forestry Planning in Benue State 

Majority (88.3%) of the stakeholders in the study area agree that they do not participate in any 

forest activity planning (Figure 2). In the same vein, 8.1% agreed that they were only involved in 

listening and 3.1% agreed that, they sometimes provided suggestions during planning of forest 

activities in the study area. 

 

 Roles of Stakeholders in Forestry Activities Implementation in Benue State  

Figure 3 reveals the responses of respondents on the involvement of stakeholders in 

implementation of forestry programs in the study area. The figure indicated that, 66.7% of the 

respondents were of the opinion that they are not involved in any aspect of forestry programs 

implementation in the study area, 7.6% agreed that they are involved in reporting of fire and 

disease outbreak in the reserve area, 3.3% agreed that they are involved in reporting of illegal 

activities in the reserve area and 2.4% agreed that they are occasionally involved in boundary 

clearing. 

 

Roles of Stakeholders in Monitoring and Evaluation in Benue State   

The roles of stakeholders in forestry monitoring and evaluation as shown in figure 4 indicated that, 

94.5% of the respondents were of the opinion that they are not involved in monitoring of forestry 

activities, 3.1% were involved in enforcement of forestry laws and 2.4% of the respondents agreed 

that they are involved in monitoring and evaluation of forestry projects in the study area 

 

 

Roles of Stakeholders in Benefit Sharing in the Study Area 
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The result on the role of stakeholders as shown in figure 5 indicated that all the respondents (100%) 

agreed that they have no role in benefit-sharing process. 

 

          

Figure 2: Roles of Stakeholders in Forest Resources Planning        Figure 3: Roles of Stakeholders in Forest Project Implementation 

             

 

        

Figure 4: Role of Stakeholders in Forest Monitoring in the Study Area     Figure 5: Roles of Stakeholders in Benefit Sharing 

 

Ways of Improving Forestry Development in Benue State 

The result from Table 3 shows that, awareness creation and education as a way of enhancing and 

improving forestry development in Benue State had 15.29%, provision of seedling and provision 

of alternative livelihood both had 11.90%. Involvement of stakeholders in conservation and 

management of forestry resources had the highest 37.62% and enactment of forestry laws has 

23.33% of the respondents. 
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Table 3: Respondents Response on Ways of Improving Forestry Development in Benue 

State 

Responses 
Frequency Percent (%) 

Awareness creation and Education 64 15.24 

Provision of seedlings 50 11.90 

Enactment of laws 98 23.33 

Involvement of stakeholders 158 37.62 

Provision of alternative livelihood 
50 11.90 

Total  
420 100 

 

Discussion  

The results showed that participation is generally low across all four key areas of the study. This 

implies that the participation of majority of respondentsô in forest resources management activities 

remains low, particularly planning and sharing of benefits accrued from forests. The participation 

index was high in implementation and monitoring compared to planning and benefit-sharing. This 

trend of stakeholdersô participation in forest resources management revealed in this study reflects 

the general view and reality in the country. According to Amanor (2004), Participation in forest 

resources management revolves around government and some elites who still remain powerful 

actors in the forest sector. The low involvement of stakeholders in forest management may be due 

to the poor relationship that exists between the forestry agencies and local communities.   Marfo 

(2007) reported that the relationship between the Forest Services Divisions and stakeholders has 

historically been one of mistrust and plagued with conflicts.  

In order to improve forest management and development, involvement of various stakeholders in 

the forestry sector as a result of recent interest in forestry which has increased and so have the 

concerns and intensity of stakeholderôs involvement in forest-related activities and/or decision-

making processes. Whatever the reasons, this evolution mirrors profound changes in the 

functioning of modern democratic societies, as well as a clear transformation of society's interest 

in forests and a greater need for forestry to interact with the stakeholders.   This agreed with 

Anderson et al., (1998) that, new social movements representing diverse perceptions, values and 

needs have been challenging the legitimacy of centralized and hierarchical management 

institutions everywhere. Likewise, there is a growing demand from society for more consultation 

and involvement, and more transparency and accountability within forest-related institutions 

(Jeanrenaud, 1999).   

The views of the respondents on enactment and amendment of forestry laws is also in agreement 

with Oguntala, (1995), who opined that most Africa countries forest policies and laws were 

enacted during colonial periods and are still in existence after many years of independence and for 

effective function needs to be reviewed.  

Education and awareness creation emphasizes from conscientization stand point that education 

must recognize the fact that man as a being of praxis is capable of assessing his resources and 

reacting to it through action and reflection, in the way of positive utilization of the resources 

available within it. Okeem (1987) interprets conscientization to mean ña process of rising up of 

the overall general level of awareness of the target group or community so that they will begin to 

really and fully understand the forces that impinge on their livesò. According to him, they will 
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through conscientization be encouraged to discuss and understand alternative solutions to the 

problems that may exist and do things themselves and not to wait for any government or someone 

else to come and do anything for them while they sit idly by. 

 

Conclusion 

The study concludes that, the level of stakeholderôs participation in forestry management in Benue 

State is generally low across the key aspect of sustainable forest management, planning, 

implementation, monitoring and benefit sharing. The poorest among them is benefit sharing which 

is neglected in the study area. Forest benefits sharing gives stakeholders the zeal and the will to 

protect the forest resource within their vicinity. The study thereby recommends involvement of 

stakeholders at all level of forest management. There is need for new and innovative forest 

management, if the continued degradation and conversion of forest land is to be averted. The 

prevailing situation in Benue State calls for an education programme for all citizens that focuses 

on the specific changes that have altered our forest resources. Most importantly, there is urgent 

need for awareness creation on the benefits of forest resources. 
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Abstract 

Human activities have contributed significantly to the increase in atmospheric carbon dioxide (C02) and other 

greenhouse gases resulting from fossil fuel emissions and deforestation. Climate change is a very serious global 

problem. Countries all over the world are presently experiencing climate change due to so many environmental 

degradations caused by human activities. Climate change refers to change in weather patterns over a long period of 

time. Environmental sustainability refers to the protection and use of the environment in a way that maintains its 

quality to fulfill now and in the future, relevant ecological, economic and social functions and that does not cause 

damage to the environment. This paper seeks to enlighten people on the impacts of climate change on the environment, 

and the need for adoption of environmental friendly life styles. Climate change is caused by carbon dioxide emissions, 

and deforestation among others. Negative effects of climate change include; conflicts, health risks due to heat waves, 

sea level rise, water shortages and low crop yield. It is concluded that, Climate change is real. The current changes 

in climatic conditions are exceedingly unusual. Changes in timing of wet and dry seasons, irregular and unpredictable 

rainfall patterns are true indications of climate change. It has affected many aspects of human life. Human activities 

have resulted to severe destruction of the environment leading to changes in climate. Reducing deforestation and a 

small change in our life styles (less carbon-intensive life styles and technology choices) can help to reduce greenhouse 

gas emissions. 

Keywords: Climate change, Greenhouse gases, Deforestation, Environmental sustainability. 

 

Introduction:  

The challenge imposed on the earth due to life style components that make up humanityôs basic 

needs and the increasing human population growth has had many consequences for the health of 

ecosystems around the globe. One of the challenges is climate change. The current warming trend 

of the earthôs atmosphere has given scientists around the world cause for great concern. Human 

activities have contributed significantly to the increase in atmospheric carbon dioxide (C02) and 

other greenhouse gases resulting from fossil fuel emissions and deforestation. Climate change is a 

very serious global problem.  It affects many sectors such as economic development, food security 

and poverty reduction (UNESCO, 2010). Countries all over the world are presently experiencing 

climate change due to so many environmental degradations caused by both natural factors and 

human activities (Nwankwoala, 2015). Climate change refers to change in weather patterns over a 

long period of time. Since the industrial revolution in 1750, human beings have contributed to 

climate change through greenhouse gas emissions and aerosols and through changes in land use. 

The earthôs climate is changing and the change is far more rapid and dangerous than what people 

ordinarily think (IPCC, 2007). Climate change results from human activities all over the globe 

which leads to different impacts on different countries. 

Environmental sustainability means improving the quality of human life and environmental quality 

while living within the carrying capacity of supporting ecosystems. It refers to the protection   and 

use of the environment in a way that maintains its quality to fulfill now and in the future, relevant 

ecological, economic and social functions and that does not cause damage to the environment. 

mailto:jamonng@yahoo.com
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Man cannot naturally be disconnected from the environment. But the activities of man to a very 

large extent have resulted to severe destructions of the environment.   

Causes of Climate Change: 

i. Carbon dioxide emissions: This is caused by human activities through the burning of organic 

compounds which results to the releasing of carbon dioxide into the atmosphere. Carbon 

dioxide is the most important greenhouse gas. When sun rays heat the surface of the earth, they 

are reflected back to the atmosphere. But because of the accumulation of carbon dioxide, they 

cannot escape freely from the earthôs atmosphere; they are trapped in the atmosphere causing 

the earth surface to heat up. This causes the earth temperatures to rise leading to a phenomenon 

known as global warming. The possible effect is that ice-berg will melt leading to an increase 

in the quantity of water in the oceans (Nwankoala 2015). As indicated in the figures below, 

human factors are largely responsible for the increasing trend of atmospheric carbon dioxide.  

Diren (2016) stated that both macro scale causes like industry and energy production, and 

micro scale causes like consumption habits and life styles contribute a lot to the increasing 

trend of carbon dioxide in the atmosphere. Small changes in our life style and behavior can 

help to reduce greenhouse gas emissions. Industrial sector produces the largest amount of 

greenhouse gas emissions followed by the Residential sector because of the emissions 

produced from various housing activities as shown in figure1. While the trend of carbon 

dioxide emission has been on increase since 1950 to date as shown in figure 2. Figure 1 shows 

that most of the greenhouse gas emissions are attributed to human activities. 

ii.  According to World Bank (2015a), people living in the urban areas consume most of the 

energy with every day activities such as cooking, household heating and transportation which 

constitute major causes of climate change. 

iii.  Deforestation: Deforestation is an important factor in global climate change.It is estimated 

that 25% of greenhouse gases comes from deforestation alone. Forests store large quantities 

of carbon in the trees and vegetation and within the soil in the form of decaying plant 

matter. Forests around the world store more than double the amount of carbon dioxide that 

is found in the atmosphere. Each hectare of old-growth tropical rainforest typically contains 

120ï400 tons of carbon in its above ground vegetation (Zheng et al., 2006). A hectare of 

rainforest, if left intact, could worth anywhere from $400 to $8000 or more (Houghton, 

2005).  Around 200 billion tons of carbon is stored in tropical forests that cover the planet 

(IPCC, 2007). This means when the forests are cleared, the carbon dioxide stored in the 

trees is released into the atmosphere. 
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Figure 1: Sources of carbon dioxide emissions 

Source: Diren (2016). 

 

Figure 2: Trend of atmospheric carbon dioxide. Source: 1PCC (2013). 

Solar activity and volcanic eruptions: A volcano is a mountain that opens downwards to a 

reservoir of molten rock below thesurface of the earth.When pressure from gases within the molten 

rock becomes too great, an eruption occurs. When eruptions occur there may be poisonous gases, 

flying rocks and ash. Volcanic ash affects people hundreds of miles away from the scene of the 
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incident but has no noticeable impact on climate. The gases released from volcanic eruptions 

contaminate air, water and crops (Gudmundsson et al., 2008). Volcanic eruptions inject gases like 

sulphur dioxide in to the atmosphere (Robook, 2003). These gases block the incoming solar 

radiation from reaching the earthôs surface. The net result of this is global cooling. In 1991, a 

volcanic eruption that occured at Mount Pinatubo in Philipines injected about 20 million tons of 

sulphur dioxide in to the atmosphere, cooling the earth by 0.5oC for up to a year. Gases emitted by 

volcanic eruptions include; water vapour, carbon dioxide, methane, sulphur dioxide and Nitrous 

oxide. 

 

Consequences of Climate Change: 

Conflict; Climate change threatens human security because it undermines livelihoods, 

compromises culture and individualidentity, increases migration that people would rather have 

avoided. Situations of acute insecurity, such as famine, conflict, and socio-political instability, 

always emerge from the interaction of multiple factors.For many populations that are already 

socially marginalized, resource dependent, and have limited capital assets, human security will be 

progressively undermined as the climate changes (Adger et al., 2014). According to Odoh and 

Chilaka (2012), climate change is responsible for conflict between Fulani herdsmen and Farmers 

in Northern Nigeria. The cause of the crisis between herders and farmers in Nigeria is natural 

resource scarcity which is attributed to climate change. In Northern Nigeria, trees have been cut 

down for grazing and agricultural purposes. So drought and desertification have set in. when the 

protective trees are cut down, sunlight directly falls on the soil, thus, making water to evaporate 

rapidly from the soil making it to dry up and harden. With the top soil eroded, plantsô life cannot 

be supported and other organisms like cattle that depend on plants and weeds equally suffer. Also, 

changes in weather have pushed farmers to cultivate more land each year, leaving the herders few 

places to graze their livestock. In the year 2010, Nigerian Television Authority weather forecast 

reported that for the first time in the history of Nigeria, Maiduguri; the capital city of Borno State 

had reached a temperature of 47oc. This weather can cause low crop yield and water shortages. 

The livelihoods of some pastoralists in northern Nigeria are threatened by decreasing access to 

water and pasture and these shortages are linked to climate change. 

Water shortages: The impact of climate change on water availability varies according to 

regions.Some areas will have more water while water shortages will occur in other places.Climate 

change will increasewater shortages due to changes in precipitation patterns and intensity 

especially in the tropics. It will also decreases natural water storage capacity from glaciers and 

snow melting, and eventually reduces water availability for more than one-sixth of the worldôs 

population that lives in glacier or snowmelt-fed river basins including major regions of China, 

India, Pakistan and the western U.S (UNGC, 2009). Highly irregular and unpredictable rainfall 

patterns have affected the flow of the main rivers that make water available to people. Decreased 

river flows have contributed to the shrinking of Lake Chad, one the largest lakes of Africa (Diallo, 

2005). 

Health Risks: Human health is sensitive to changes in weather and other aspects of climate 

change. These effects are due to changes in temperature and precipitation patterns and the 

occurrence of heat waves. According to world health organization (WHO, 1996), climate change 

have contributed to the emergence and re-emergence of a number of infectious diseases including 

pulmonary syndrome, malaria and dengue fever. Increased levels of carbon dioxide from burning 
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fossil fuels can also contribute to the wide spread of asthma (Rogers et al., 2006).  In 2003, heat 

wave in Europe caused an estimated 35,000 premature deaths from dehydration and heat stroke as 

well as cardiovascular collapse and respiratory diseases (Stott et al., 2004). Chronic diseases such 

as diabetes and heart diseases magnify the risks of death associated with high ambient temperatures 

(Basu and Ostro, 2008). Higher temperatures can also worsen air quality by increasing the 

formation of phyto-chemical smog and water quality when sanitation is less than optimum. In 

Europe, the heat wave that occurred in 2003 caused a lot of deaths; about 22, 146 people were 

reported to have died from the heat (Jason, 2006). 

Sea/ocean level rise: Melting ice and thermal expansion of oceans are the main causes of sea level 
rise.It is caused by the expansion of water volume as the ocean warms, and melting of mountain 

glaciers. Rising sea levels lead to salt water contamination of ground water supplies, threatening 

the quality and quantity of fresh water available to people.  

Low crop yield: Evidence has shown that climate change has already started affecting crop yields 

in many countries (IPCC, 2007; Deressa et al., 2008; BNRCC, 2008). This is particularly true 

in low-income countries, where climate is the primary determinant of agricultural productivity 

and adaptive capacities are low (SPORE, 2008; Apata et al., 2009).  This vulnerability has been 

demonstrated by the devastating effects of prolonged drought in the northern part of Nigeria. 

Studies have revealed that climate change has affected agricultural productivity leading to 

declining food production. In order to meet up with the declining food situation due to 

increasing human population, manôs agricultural activities are now depleting fertile soils, 

contaminating ground water, destroying biodiversity and other numerous natural resources. 

According to Apata (2012), all the agro-ecological zones in Nigeria have experienced a decline 

in food production due to decline in rainfall. In the northern regions there is a decline in food 

production to about 178.37% with high deficit recorded in the North West zone of the country 

(339%). The Southern part shows a decline of about 20%, while the South-south recorded a 

high decline (281%). This shows that the impact of climate change on agriculture in Nigeria 

needs a quick response. 

Loss of Biodiversity and extinction of some vulnerable species: The earthôs climate is changing 

and many species are unable to adapt to the rapidly changing climate. Some species have been 

threatened to extinction. Climate change poses serious threats to biodiversity (Heller and Zavaleta, 

2009). Climate change has an increasing influence on the life systems of the earth. It is one of the 

causes of biodiversity loss. It affects the reproduction and survival of many biological species.  

Flooding:Wide spread increase in the risk of flooding for many human settlements from both 

increased precipitation events and sea level rise. When climate gets warmer, it results to heavy 

rains, relative sea level rises around most shorelines. Several cases of flood events abound in 

Nigeria involving loss of lives and destruction of properties. For instance, in 2012, flooding 

ravaged 28 out of the 36 states of the country leaving thousands of people dead, properties worth 

billions of Naira destroyed and about 18,000 injured and over 2.1 million people rendered 

completely homeless (Ogbada, 2015). 

Efforts by the International Community to Mitigate Clima te Change 

The first scientific discovery of how the increase of carbon dioxide would affect climate was 

carried out by Svante Arrhenius in 1896. In 1972, United Nations Conference on the Human 

Environment was held in Stockholm, Sweden.The conference played an important role for 

development of international policy-making for environmental issues. 
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In 1979, First World Climate Conference was organized by World Meteorological Organization 

(WMO) and held in Geneva, Switzerland. World leaders were called to foresee and prevent 

potential man-made changes in climate that would affect the well-being of humanity. In 1988, 

Intergovernmental Panel on Climate Change (IPCC) was established by World Meteorological 

Organization (WMO) and United Nations Environmental Protection (UNEP). 

In 1990, Second World Climate Conference was held in Geneva and co-sponsored by WMO, 

UNEP, United Nations Educational, Scientific and Cultural Organization (UNESCO), and some 

other international organizations.In 1992, United Nations Conference on Environment and 

Development (UNCED), also known as the Earth Summit, was held in Rio de Janeiro. United 

Nations Framework Convention on Climate Change (UNFCCC), Convention on Biological 

Diversity (CBD), and United Nations Convention to Combat Desertification (UNCDD) were also 

established. In 1997, Conference of Parties was held in Kyoto, Japan. Kyoto protocol was formed 

to reduce greenhouse gas emissions in order to combat climate change.  In 2009, the third world 

Climate Change Conference was held in Geneva with the aim to minimize possible future climatic 

risks. 

Conclusion 

Climate change is one of the greatest threats facing our planet earth. The current changes in 

climatic conditions are exceedingly unusual. Changes in timing of wet and dry seasons, irregular 

and unpredictable rainfall patterns are some of the evidences of climate change. It has affected 

many aspects of human life. Human activities have resulted to severe destruction of the 

environment leading to changes in our climate. Concerted efforts are therefore required to reduce 

the causes of climate change and to also mitigate its negative impacts on sustainable development. 
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Abstract  

This study analyzed effect of climate change on availability of non-timber forest products in Onigambari 

forest reserve area in Oyo state.  The study focus on the socio-economic characteristics of the respondents, 

the availability of non-timber forest products, benefits of non-timber forest products and the effect of climate 

change on availability of non-timber forest products in the study area.Five villages in Onigambari forest 

reserved area were randomly selected in which a total number of 120 questionnaires were administered. 

Statistical tools such as frequency counts and percentage distribution were used to describe the data while 

chi-square and Pearson product ï Moment Correlation (PPMC) were also used to analyze the data.The 

result revealed that 52.5% of the respondents perceived that non-timber forest products were highly available 

while 47.5% of the respondents had low. Majority of the respondents (60%) benefited highly from non-timber 

forest products while 40% had low benefits. Moreover 49.2% of the respondents perceived that the effect of 

climate change on the availability of non-timber forest products was high while 50.8% agreed that it was 

low. Chi-square analysis showed that there was no significant relationship between socio-economic 

characteristics of the respondents and the perceived effect of climate change except education which was 

significant (r= 24.28, p= 0.004) . Also PPMC analysis showed that there was no significant relation between 

the perceived availability of  non-timber forest products and perceived effect of climate change (r= 0.043, 

p= 0.637) while the PPMC analysis showed that there was significant relationship between the benefit of 

non-timber forest products and perceived effect of climate change (r=-0.288, p= 0.001). it is therefore 

recommended that there should be public awareness or education campaign on forest issues and how to 

maintain the of climate change to improve the benefit derived and sustainability of  non-timber forest 

products area 

Keywords: Climate change, non-timber, forest products 

 

Introduction  

 

Forest product is any material derived from a forest for direct consumption or commercial use such 

as lumber, paper or forage for livestock. Wood, by the dominant forest product, is use for many 

purposes, such as wood fuel or the finish structural materials used for the construction of buildings, 

or as a raw material in the form of wood pulp, that is used in the production of paper, FAO (2012). 

This forest product is categorized into Timber and Non- timber forest product (NTFPs).Forest 

produce, timber product which are used in different places for different purposes. Timber forest 

product are: hardwood, plywood, lumber, particle board, designer series e t c. the forests, apart 

from providing timber also provide biological products called Non-timber forest product (NTFPs) 

FAO (2012). 

 The term Non-timber forest product and similar terms like óminorô, ósecondaryô or ónon-

wood forest productsô have emerge as number Ella expression for the vast array of both animal 

and plant resources other than wood (or timber, in the case of non- timber)derived from forest of 

forest tree species. The term ónon ï timber forest product is used by the Food and Agricultural 

Organization of the United nation (FAO), and it refers to all plants on forest land and/or from 

forest species (Belcher, 2003). NTFPs can also be gathered from semi- domesticated plants in 

plantations or in agro- forestry schemes, or can be produced in intermediate production system of 

mailto:oyebusayomi@gmail.com


80 
 

varying degree or domestication. Non-timber forest products (NTFPs) are commodities obtained 

from forests which do not require harvesting (logging) trees (Kala, 2003). They include: game 

animal, nut, seeds, fuel wood, medicinal plant, mushroom, oil etc. 

 According to Bennett (2000), across the developing world, wild foods hunting or gathered 

from forest and other natural or modified ecosystems are vital for supplementing agricultural 

production by contributing to improved food availability and quality. The supplementary and 

alternative source of food, often referred to as non-timber forest products (NTFPs), are especially 

crucial in years of crop failure- usually the result of extreme climate events (droughts and floods), 

diseases and pest outbreaks and other natural disasters.Climate change is considered to be one of 

the major threats to sustainable development because of its impacts on health, infrastructure, 

settlements, agriculture, and non-timber forest product (Tregulcony and Ndoye, 2007).  

 

 

Materials and Methods 

This study was carried out in Onigambari forest reserve area located along Ibadan-Ijebu ode road 

in Oyo state of Nigeria.It is located at an elevation of 102 meters above sea level and its population 

amounts to 257,023. Its coordinates are 7Á 7ô60òN and 3Á 54ô0òE in DMS (Degrees Minute 

Seconds). Its UTM position is EH98 and its joint operation Graphics reference is NB31-03.It is 

located in the tropic, dry semi- delicious lowland forest with an average rainfall of 1257mm and 

relative humidity from84.5%(Wikipedia, 2016). 

 

The data was collected through the use a well-structured questionnaire.The population of the study 

was rural dwellers in the enclave villages toOnigambari forest reserve area. 

Purposive sampling techniques wereused to carry out this study. Onigambari forest reserve area 

was purposively selected for this study due to availability of Non-timber forest products in the 

area. There are fourteen (14) villages in Onigambari forest reserve area, The dwellers were 

randomly selected from each of the village Mamu 26, Busogboro 30, Camp 25, Alabata 18, and 

Onigambari 21,  

A total number of 120 questionnaires were administered and retrieved. 

Data was collected using the simple descriptive statistical tools (frequency distribution and 

percentage) and inferential statistical tools(Chi square and Pearson Product method of correlation 

(PPMC)). 

Chi square model 

X2 В    

X = the chi square 

E= the summation of the value  

O= the observed value 

E= the theoretical or expected value 

Pearson product moment correlation model 

0  
ВØ ώ

ЍВὼВώ
 

 

Results and discussion 

Table 1 above shows the socio- economic characteristic of the respondents. The result shows that 

52.2% of the respondents were male while 47.5% were female. This indicated that they both 

engaged in producing Non- timber forest products. This might be due to the relatively simple 
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nature of the NTFPs gathering activities in the study areas.The result also shows the age of 

respondents in the study area with respondents between the ages of 20-30 years having the highest 

percentage (34.2%)followed by ages between 31-40 years (33.3%) and 41-50 years (28.8%) while 

51years and above have 11.7% of the total population.This agreed with findings of Gingraset al., 

(2008) which stated that the younger the farmers the more productive they are. 

 

Table 1: Socio-economic characteristic of respondents 

  Variables                                              Frequency n=120                     Percentage (%) 

   Gender  

Male                             63    52.2 

    Female                        57   47.5   

  Age 

20-30years                                          41              34.2 

31-40years                                      40               33.3 

41-50year                                                     25                               20.8 

51 and above  14   11.7 

Marital status 

     Single  26   21.7 

Married  89   74.2 

     Divorced    4    3.3 

     Separated    1   0.8 

Education 

      Non-formal education                   27   22.5 

      Primary education  43   35.8 

     Secondary education   40    33.3 

      Tertiary education   10   8.3 

 Household size 

       1-4  30       25.0 

       5-8   52   43.3 

       8 and above  38   31.7 

Year spent in the village 

        1-5                                    32                              26.7 

        6-10                  31                              25.8 

       11-15                  24                              20.0 

       16 and above                                              33                          27.5 

 
Source: Field Survey, 2016 

 

This shows that the respondents are in their active age in which they have the strength as well as 

energy to carry out the work.  

The result of the marital status of the respondents shows that 21.7% of the respondents were single, 

74.2% were married, and 3.3% were divorced, while 0.8% wasseparated. This shows that most of 

the respondents are married which implies that they are matured and responsible this was in line 

with the findings ofAkinbile, (2007)who stated that marriage confers responsibility. 

According to the table, 22.5% of the respondents are non-formal educated, 35.8% were primary 

educated, and 33.3% has secondary education, while 8.3% of the total population had tertiary 
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education. This shows that secondary education and above has the highest population. The result 

further shows that 25.0% of the respondents have their household size ranging between 1-4 

members, and 43.3% were ranging between 5-8 members, while 31.7% of the respondents range 

between 8 and above. It could be related to farmer they have large scale size to support their work 

activities. This implies that large household size is encouraged in agriculture in other to reduce the 

cost of labour. 

Total of 26.7% of the respondents have spent 1-5years in the study area, 25.8% have spent 6-10 

years, 20.0% have spent 11-15years while 27.5% have spent 16 and above. This shows that most 

of the respondent had spent many years in the village. The fact that most of the respondents had 

spent many years in the villages gives them knowledge about the effect of climate change to the 

area. They even know the better place to harvest, period to harvest etc.  

 

Table 2: Perceived availability  of non- timber forest product in the study area  

Non-Timber Forest Product     No  Low      Moderate         High 

Fuel wood      4(3.3) 2(1.7)17(14.2) 97(80.8) 

Broom     5(4.2)   14(11.7)      33(27.5) 68(56.7) 

Mushroom    40(33.3) 45(37.5)12(10.0) 23(19.2) 

Medicinal plant   2(1.7) 8(6.7)27(22.5) 83(69.2) 

Bitter cola     7(5.8)   23(19.2)      29(24.2) 61(50.8) 

Palm wine     8(6.7) 7(5.8)21(17.5) 84(70.0) 

Honey     8(6.7)         26(21.7)28(23.3) 58(48.3) 

Kolanut  8(6.7) 3(2.5)14(11.7) 95(79.2) 

Walnut  9(7.5)    12(10.0)      26(21.7)   73(60.8) 

Bamboo  4(3.3) 10(8.3)33(27.8) 73(60.8) 

Other (Banana  53(44.2)10(8.3)13(10.8) 44(36.7) 

Cashew)  118(98.3)          0(0.0)0(0.0) 2(1.7) 

 
Percentage (%) in parenthesis. 

Source: Field survey, 2016. 

The table above reveals that fuel wood has the highest result in the study area, the result shows 

that 3.3% of the respondents testified that fuel wood were not available, 1.7% were lowly available 

and 14.2% of the respondents testified that fuel wood were moderately available while 80.0% were 

highly available. This implies that fuel wood was highly available in the study area. Followed by 

kolanut which was shows from the table that 6.7% of the respondents testified that kolanut were 

not available, 2.5%were lowly available, and 11.7%were moderately available, while 79.2%were 

highly available.  

Also, majority (70.0%) of the respondents testified that palm wine is highly available and 17.5% 

supports moderately available while5.8% and 6.7% choose lowly available and not available 

respectively and 69.2% of the respondents testified that medicinal plant is highly available, 22.5% 

of the respondents were moderately available and 6.7% were lowly available while 1.7% were not 

available. This result is in line with Falconer (1991) which reported that 80% of the rural dwellers 

rely on wild plants as main medicinal source. 

The further revealed that 60.8% of the respondents testified that Bamboo was highly available, 

27.5%were moderately available and 8.3% were lowly while 3.3%were not available. Also 7.5% 

of the respondents testified that Walnut were not available, 10.0% were lowly available and 21.7% 

were moderately available while 60.8% were highly available. This implies that people in the study 

area understand its nutritional importance. 
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The table also shows that 56.7% of the respondents testified that Broom were highly available, 

27.5% were moderately available and 11.7% were lowly available while 4.2% were not available. 

And 50.8% of the respondents testified that bitter cola were highly available, 24.2% were 

moderately available and 19.2% were lowly available while 5.8% were Not available. 48.3% of 

the respondents testified that honey is highly available, 23.3% were moderately available and 

21.7% were lowly available while 6.7% were not available. This result is in line with Bear, (2000). 

It has been argued that 80% of total households particularly in rural area depend on Honey, 

Beverages, and Wine etc. for their living.  

More also, 19.2% of the respondents testified that Mushroom is highly available, 10.0%were 

moderately available, and 37.5% were lowly available while33.3% were not available. 36.7% 

and1.7% of the respondents testified that not only those mentioned NTFPs were available in their 

area but there are still Banana and Cashew  that were Highly available,10.8% were moderately 

available and 8.3% were lowly available while 44.2% and 98.3% were not available. Low of 

availability of Mushroom, Cashew and Banana in the study area could be, due to cultural reason. 

 

Table 3: Benefit of non- timber forest product to the dweller in Onigambari forest reserve 

area 

Statement   No        Low       Moderate        High 

Provision of Employment                4(3.3)    13(10.8)     22(21.7)                77(64.2) 

It serve as food for the dwellers   4(3.3)     5(4.2)         60(50.0)                51(42.5) 

It help to protect the forest   5(4.2)      12(10.0)     66(55.0)                37(30.8) 

Provision of fuel or cooking materials 2(1.7)      4(3.3)         23(19.2)                91(75.8)       

Source of research  materials for students  4(3.3)     9(7.5)         48(40.0)                59(49.2)       

It serves as source of income    4(3.3)      4(3.3)        36(30.3)                76(63.3) 

Source of medicinal herbs               0(0.0)      5(4.2)        30(25.0)                85(70.8) 

It serves as materials  for building   1(0.8)      16(13.3)    36(30.0)                67(55.8) 

It is a source of raw materials for the industry 4(3.3)     13(10.8)    39(32.5)           64(53.3)      

 Percentage (%) in parenthesis. 

 Source: field survey, 2016. 

 

 Table 3 Shows that the respondents in study area are benefiting from non- timber forest products in 

the forest reserve area, the result shows that 64.2% of the respondents testified that non-timber 

forest products has high provision of employment, 21.7% were moderate and 10.8% were low while 

3.3% were no provision of employment. Also, 42.5% of the respondent testified that non- timber 

forest products have highly served as food for the dwellers, 50.0% were moderate and 4.2% were 

low while 3.3% were not. This is line with Koziell (2001) research findings that NTFPs are mainly 

used for food and medicinal purposes and in both cases can be used for domestic consumption and 

traded commercially.  

The result revealed that 30.8% of the respondents testified that non- timber forest product have 

highly helped to prevent the forest, 55.0% were moderately and 10.0% were lowly while 42.2% 
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were no. Also, 75.8% of the respondents testified that non- timber forest product have high 

provision of fuel or cooking materials, 19.2% were moderate and 33.3% were low while 1.7% 

were no. This means that Non-timber forest products have highly provided cooking materials to 

the rural dwellers. This is in line with Forestry products, Livelihoods and Conservation (2004) 

which says that Non- timber forest products provide large number of poor people with fuel cooking 

food and heating their homes. 

More also, 49.2% of the respondents testified that non-timber forest products has highly serve as 

source of research materials for students, 40.0% were moderate and 7.5% were low while 3.3% 

were no. 63.3% of the respondents testified that non-timber forest products have highly served are 

source of income, 30.3% were moderate and 3.3% were low while 3.3% were no. This 

confirmsKitula (2007) reported that a considerable amount of income was made from selling non-

timber forest product. 

 The result further shows that most of 70.8% of the respondent testified that non-timber 

forest product have highly served has medicinal herbs, 25.0% were moderate and 4.2% were low 

while 0.0% were no. This is in line with Falconer (1991) which reported that 80% of the rural 

dwellers rely on wild plants as main medicinal source. 

 Also, 55.8% of the respondents testified that non-timber products has highly served as materials 

for building, 30.0% were moderate and 13.3% were low while 0.8% were No. This implies that 

non-timber forest products are used for construction of buildings. This result also shows that 53.3% 

of the respondents testified that non-timber forest products have highly served as a source of raw 

materials to the industry, 32.5% were moderate and 10.8% were low while 3.3% were no. This 

means that many non-timber forest products serve as raw materials for industries. This is in line 

with (Alexander, 2002) Research findings that many non-timber forest products serve as raw 

materials for industries. 

 

The table above depicts the perceived effect of climate change on availability of non-forest timber 

products. The result indicates that 13.3% of the respondent testified that perceived effect of climate 

change have highly increased the frequency and intensity of drought which reduce the availability 

of non-timber forest products, 53.3% were moderate and 18.3% were low and 15.0% were no 

effect. This means that climate change based on increase in the frequency and intensity of drought 

has not getting to the stage of destroying non-timber forest products i.e. effect of climate change 

is still normal in the study area. 12.5% of the respondents testified that perceived effect of climate 

change have high variation in the solar energy reducing earth degrade some Non-timber forest 

products, 40.8% were moderate and 29.2% were low while 17.5% were no effect. Also, 15.0% of 

the respondent testified that perceived effect of climate change have highly prolonged dry season 

which promote destruction of Non-timber forest products, 36.7% were moderately, and 35.0% 

were low while 13.3% were none. This means that prolong dry season which promote destruction 

of non-timber forest products in the study area are not much. 

Table 4: Perceived effect of climate change on availability of non- timber forest product in  

Onigambari forest reserved area. 

Perceived Effect of Climate Change No Low Moderate High 

Increase in the frequency and intensity   18(15.0)22(18.3)   64(53.3)        16(13.3)      

of drought reduce the availability of Non- 

timber forest products.  

Variation in the solar energy reaching earth      21(17.5)    35(29.2)     49(40.8)        15(12.5)        

degrade some Non-timber forest products. 

Prolong dry season promote destruction of 16(13.3) 42(35.0)    44(36.7)        18(15.0)      
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Non-timber forest product. 

Flooding causes insufficiencies of some Non-      30(25.0) 50(41.7)   26(21.7) 14(11.7)      

timber forest product. 

Increased in surface temperature of the earth 15(12.5)40(33.3)  53(44.2) 12(10.0)     

lead to unfavourable condition for many non- 

timber forest product to survive. 

Fallen down of vegetation through wide spread 16(13.3)     47(39.2)    36(30.0)      21(17.5) 

storm changes in rain fall pattern which some- 

times lead to destruction of some NTFPs. 

Change in rain pattern may reduce the availabi- 14(11.7)48(40.0)     40(33.3)          18(15.0)     

lity of NTFPs 

Percentage (%) in parenthesis 

Source: Field Survey, 2016. 

 

The result also revealed that11.7% of the respondents believe that flooding causes 

insufficiencies of some Non-timber forest products highly, 21.7% moderately and 41.7% lowly 

while 25.0% none. This implies that flooding causes insufficiencies of some Non-timber forest 

products does not really occur in the study area. 10.0% of the respondents agreed that increased in 

surface temperature of the earth lead to unfavourable condition for many non-timber forest 

products to survive highly, 44.2% moderately, and 33.3% lowly while 12.5% none. This is in line 

with (Kurukulasuriya and Mendelsohn 2006) the expectation that increasing temperature is 

damaging to non-timber forest products. 

The table also shows that 17.5% of the respondents testified that fallen down of vegetation 

through wide spread storm changes in rainfall pattern which sometimes leads to destruction of 

some non-timber forest products highly, 30.0% moderately and 39.2% lowly while 13.3% none. 

The finding are similar to what (Basu, 2009) reported that fallen down of vegetation through wide 

spread storm changes in rainfall pattern its sometimes lead to destruction or decreasing the 

availability of non-timber forest products. 

 The further result revealed that 15.0% of the respondent agreed that change in rain pattern 

may reduce the availability of non-timber forest products, highly, 33.3% were moderately and 

40.0% were low 11.7% were none. Maeda et al., (2011) reported where change or increase in 

rainfall pattern caused by climate change offer a great risk for non-timber forest products. 

 

Hypotheses testing 

H01: There is no significant relationship between the respondentsô perception of the effect of 

climate change and some of their socio-economic characteristics. 
Table 5: Chi-Square Analysis Socio-Economic Characteristics Of Respondents. 

 Variable  X2-Value  P-Value  Decision 

Sex 4.590  0.204    NS   

Marital Status 10.897  0.283    NS 

Religion 2.122  0.908    NS 

Education 24.284  0.004*    S 

Household Size 9.090  0.169    NS 

Tribe 6.728  0.665    NS 

Year Spent 14.511  0.105    NS 

*S ï Significant at 0.05 

The Chi-square analysis above depicts the relationship between respondentsô perception of the 

effect of climate change and some of their socio-economic characteristics. The study showed that 
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a significant and positive relationship between the respondentsô perception of the effect of climate 

change and their educational status. This implies that the more an individual advances 

educationally, the aware and alert he/she becomes about his/her environment and all that are 

therein. However gender, marital status, religion, household size, tribe, year spent, though they 

were also found to have positive relationship with the respondentsô perception of the effect of 

climate change, they were not significant.    The table above shows that there is no significant 

relationship between socio- economic characteristics (sex, marital status, religion, household size, 

tribe, year spent) of the respondents and the perceived effect of climate change. The X2 values are 

4.590, 10.897, 2.122, 24.284, 9.090, 6.728, 14.511 and significant values are 0.204, 0.283, 0.908, 

0.169, 0.665 and 0.105 (p> 0.05) respectively.H0 is accepted while H1 is rejected. 

  It could be deduced from the table that there is significant relationship between education 

of the respondents and the perceived effect of climate change. The X2 value of this table 24.284 

and the significant value are 0.004 (p<0.05). H0 is rejected while H1 is accepted. This therefore 

means that education of the respondents have significant relationship on the perceived effect of 

climate change while sex, marital status, religion, household size, tribe, year spent of respondents 

shows no significant relationship on perceived effect of climate change. This is in line with 

(Maddison, 2006) research findings from various sources indicate that there is a positive 

relationship between the level of the household head and the adaptation of improved technologies 

and adaptation to climate change. 

H02: There is no significant relationship between the benefit derived from non-timber forest 

products of the respondent and perceived effect of climate change. 

 

Table 6: Pearson Product Moment Correlation (PPMC) Analysis of Benefit of Non-Timber 

Forest Products 

 Variable     R-Value P-Value Decision 
Benefit of non-timber forest products     -0.288   0.001  S 

and perceived effect of 

climate change. 

*S ï Significant at 0.01 

 

In the table above, there is significant relationship between the benefit of non-timber forest 

products of respondents and the perceived effect of climate change in Onigambari forest reserve 

area. (r=-0.288, p=-0.001) in which null hypothesis is rejected and the alternate hypotheses is 

accepted. This implies that the lesser the perceived effect of climate change the higher the benefit. 

It means that the perceived effect of climate change is good and favourable for the germination of 

non-timber forest products in the study area which make Non-timber forest product produce high 

quantity and provide high benefit for the respondent in the study area. (Sohugen and Sedge, 2005) 

reported that adaptive actions reduce the risks (decrease vulnerability) and increase the benefit of 

non-timber forest products. 

 

Conclusion and Recommendations 

    Conclusively, it was gathered from the research that the respondents have knowledge about the 

effect of climate change on availability of NTFPs in their area, which made them to continue 

cultivate and maintain NTFPs at very high rate. 

From the data analysed across the tables in the previous chapter, it was discovered that the 

perception of respondents about the availability of Non- timber forest products is very high which 
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means that the effect of climate change is lesser on Non-timber forest products and this shows that 

the hypothesis on Availability is Null significant. 

Therefore, it could be concluded that Non-timber forest product in the study area has adapted to 

the effect of climate change. 

Since Non-timber forest products contributes to the income of rural household and subsequently 

improved their expenditures level in terms of clothing, medical care, education, etc. It is therefore 

advisable that the forest should be maintained and sustained to enable the continuous collection of 

non-timber forest product. 

Based on the findings of the study, the following recommendation were made  

¶ There should be public awareness / education campaign on forest issues and how 

to maintain the effect of climate change to improve the benefit derived in term income 

generation and conservation of the forest, for recreational purpose.  

¶ Local acts preventing bush burning should be enacted through the communities  

¶ The rural people who depend on non-timber forest product should be carried along 

in forest policies formation. 

Rural dwellers are increasingly depending on non-timber forest product for their income. Since 

non-timber forest product may involve the felling of tree, policies and strategies should aim at 

increasing productivity and production of agricultural land per unit through the use improved 

technology and propagate for timber product so as to be getting more and increase non-timber 

forest product. 
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Abstract 

 
Perceived effects of climate change on forest dependent rural livelihoods in the forest reserves were investigated in 

order to identify possible adaptation strategies. A Simple random sampling technique was used to select 223 

respondents from selected communities in two forest reserves: Olokemeji and Onigambari forest reserves that were 

purposively selected for the study using questionnaire. Data collected were analyzed using descriptive statistical tools; 

frequency distribution and percentages. Farmers in the study area were mostly males (68.3%) and married (85.6%). 

Majority (93.3%) had farm size less than 5ha while 45.7% earned less than or equal to €20,000 monthly. Respondents 

indicated that they were vulnerable to climate change such with the following implications: reduction in crop yield 

(42.8%), bush burning effects (37.0%), shortage of food production (37.0%) and undefined season (39.9%), all these 

had serious effects on their livelihood activities. A high percentage of the respondents were favourably disposed to 

annual rainfall, soil leaching, cultivation of forest products and unfavourably disposed to rainfall fluctuation hence, 

that climate change has significant effect on the livelihood of the respondents and they were vulnerable to climate 

change in their way of life. Socioeconomic characteristics such as age, sex, lack of awareness about climate change 

influence respondentsô perception. Afforestation/Agro forestry practices should be adopted by all farmers in Oyo State 

as an adaptation measure against climate change as this ensures socio-economic development and boosts food 

security and eradicates poverty. 

 
Keywords: Climate change, ecosystem, farming, forest, livelihood 

Introduction  

Climate change is used to describe a systematic change in the key dimensions of climate including 

average temperature, wind and rainfall patterns over a long period of time (Jouni, 2008. Climate 

change is one of the greatest  environmental, social and economic threats facing our world today 

(Chomitz et al., 2006).The warming of the climate system is believed to be unequivocal, as is now 

evident from observations of increases in global average air and ocean temperatures, widespread 

melting of snow and ice, and rising global mean sea level (Hulme2001). Climate change has 

significant impact on the forest to provide vital ecosystems services and on the well-being of 

people living in affected areas (Somorin, 2010). About 60 million local communities around the 

globe are estimated to depend on forests (World Bank, 2008).It is widely recognized that climate 

change has caused substantial impacts on forested ecosystems (Parmesan et al., 2003).The forest 

dwellers and adjacent farmers identified by Byron and Arnold (1999) are particularly at risk due 

to climate change Rural poor people tend to suffer more than others when extreme events like 

floods, tropical storms and landslides occur.  

 

This happens for three reasons: first, they live in areas and shelters that are more susceptible to 

these extreme events; second, they do not have the resources to cope with these extreme events; 

and third, the poor in developing countries cannot depend on social opportunities like safety nets 

to cushion the impacts of extreme events (Sen, 1999). This can be attributed to the fact that the 

mailto:obafunshooluwatosin@gmail.com
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two Forest Reserves are located in the outskirts of the cities where they are situated, moreover, 

majority of them are farmers living in abject poverty.  Forest contributes to agricultural stability 

by protecting the soil. Forests also contribute to poverty reduction. Majority of the rural 

communities depend heavily on forest products for their livelihoods. Thus, income generation 

from forests is supplementing the farm income although not many households have the capacity 

to take advantage of forest-based income generating activities. Increasing agricultural production 

costs in relation to product prices and increasing living costs in general have pushed people to 

exploit forests more intensely, particularly on the general lands to generate cash income. The 

implication of a rapidly warming climate for long-lived organisms (such as trees) and for human 

management systems with long planning horizons (such as forestry) are significant (Dale et al., 

2001).The vulnerability of many communities in developing countries is immense and their 

capacity to adapt to future climate change impact is assumed to be very low (Huq et al., 2004). 

Therefore this necessitates this research work. Hence, this paper therefore revealed identified cases 

of vulnerability of forest dependent livelihood to climate change impacts and its perceived effects 

in two forest reserves in Oyo state. 

 

Methodology   

Study area 

Oyo state was created on 3rd February 1976 as one of the states from the former Western States 

(source). The study was carried out in Oyo-state, Nigeria, which lies within latitude 70 3ôand 

longitude 40 31ô.The state covers an area of 28,454 square kilometers (source).It is an inland state 

located in south-western part, with its capital at Ibadan. The climate of Oyo state is equatorial with 

two distinct seasons. The rainy season commences in April and ends in October with a peak in 

July/August while the dry season occurs between November and ends in March (source). Average 

daily temperature ranges between 25oC (77.0oF) and 35oC (95.0oF), almost throughout the year 

(source).The study concentrated on Onigambari and Olokemeji forest reserves which happen to 

fall under Oluyole and Ibarapa East Local Governments respectively (source). 

Sampling procedure and sample size 

Field survey was carried out using questionnaire. The respondents were farmers and other people 

living in the forest reservesô adjoining communities. Simple random sampling was used to select 

223 forest dwellers from the adjoining communities in two (2) purposively selected forest reserves 

in the States because there is high population of dependent people in the forest areas. Diaw et al., 

(2002) was adapted to sample forest dwellers in each sampled community, where 10, 5, 2.5% 

sampling intensity were used to select respondents in communities where population is less than 

500, between 500 and 1000 and over 1000 respectively. The communities in and around the forest 

reserves within 2-3km radius were identified. Among the identified communities, 3 were randomly 

selected per forest reserve. In Olokemeji forest reserve: Baale Olokemeji (44), Opete (49) and Idi-

Ope (25), while in Onigambari forest reserve: Onipe (36), Busogboro (30) and Dalley village (39). 

A total of 208 questionnaires were retrieved; the returns represent 93.27% of the total number of 

questionnaire administered in the study area. 

 

Results and Discussion 

Socio-economic characteristics of respondents 

The results of the socioeconomic characteristics of all selected respondents in the study area 

revealed that 63.3% of respondents were males, while 31.8% were females (Table 1). This implies 

that there are more male farmers in the study area. The result is similar to the findings of Archarya 
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(2003) in mid hills of Nepal, 58.0% were males and 42.0% were females. The table also revealed 

that 6.3% were less than 30 years of age. This implies that a low percentage of youths are engaged 

in agriculture. Also 32.7% falls in the age category of 41-50years. This implies that there were 

older people engaged in agriculture than younger people. This does not differ sharply from (Agwu, 

2011) whose findings from a study in southwest Nigeria, reported the mean age of farmers to be 

43 years. Age does not relate to their vulnerability to climate change. Meanwhile, 85.6% were 

married, while 3.8% were single. This shows that more married people are engaged in farming 

more than singles.  

 

Majority (63.0%) had primary education, 24.0% had secondary education and 0.5% had tertiary 

education. This means that majority of the respondents were able to read and write. This would 

assist the farmers to be aware of climate change and adapt to its effects as they could gain access 

to information.  Majority (68.3%) was Christians, 25.5% were Muslims and 6.2% were 

Traditionalists. This implies more Christian respondents were engaged in agriculture compared to 

Muslims and Traditionalists in the study area.This is similar to Adekunle et al., (2011) who found 

that in Southwest Nigeria, 65.9% were Christians, 33.5% were Muslims while Traditionalists 

accounted for 0.6%. Inferential statistics showed that the kind of religion the respondents practiced 

influenced the way they perceived effect of climate change on their livelihood. Some of the 

respondents that are traditionalists indicated that climate change is caused due to their sins while 

Christians and muslims indicated that climate variability is Godôs acts. All the respondents were 

vulnerable to climate change Adekunle et al., (2011). Generally, majority (64.9%) had household 

size of 5-8 members, while 6.3% had household size of 13-16 members. This shows that the groups 

that formed the largest family size were relatively few in number compared to those up to 13-16 

members. Majority (98.6%) had farming as major occupation and 5.3% engaged in fishing. 

Majority (93.3%) had less than 5ha of land and 1.9% had 8-10ha. Those that earned less than or 

equal to 20,000 monthly were 45.7%, 13.9% earned 40,000-N60,000 monthly and 1.9% earn 

greater than 80,000 monthly. The farmers supplement their income with sale of forest products, 

such as wood, medicinal herbs, gums, latex, resins and spices that provide financial capital that 

can be used as working capital for trading activities or to educate children (Byron and Arnold, 

1999). 

 

Vulnerability of respondents to climate change effects 

The vulnerability of respondents to climate change effects with the following implications is 

shown in Table 2; reduction in yield (42.8%), undefined season (39.9%), shortage of food (37.0%), 

pest and disease outbreak and bush burning. This implies that a lot of respondents experienced 

hunger during climate change due to reduction in forest resources as well as agricultural 

production. According to Ninan et al., (2012) agriculture will on the one hand contribute to climate 

change and on the other hand will be impacted by climate change. 

Table 1: Socio-economic characteristics of respondents in the study area 

Variables Category Frequency (n = 208) Percentage 

Sex Male 142 68.3 

 Female 66 31.8 

Age (years) Ò 30 13 6.3 

 31 ï 40  51 24.5 

 41 ï 50  68 32.7 

 51ï60 47 22.6 
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 >60 29 13.9 

Maritalstatus Single 8 3.8 

 Married 178 85.6 

 Widowed 13 6.3 

 Divorced 9 4.3 

HighestlevelofEducation No formal 26 12.5 

 Primary 131 63.0 

 Secondary 50 24.0 

 Tertiary 1 0.5 

Religion Christianity 142 68.3 

 Islam 53 25.5 

 Traditional 13 6.2 

Householdsize <5 25 12.0 

 5 ï 8  135 64.9 

 9 ï 12  35 16.8 

 13 ï 16  13 6.3 

Occupation Farming 205 98.6 

 Fishing 11 5.3 

 Games/Hunting 104 50.0 

 Wood selling 74 35.6 

 Charcoal production 47 22.6 

 Artisan 62 29.8 

 Gathering of NTFPs 200 96.2 

Farmsize (ha) <5 194 93.3 

 5 ï 7  10 4.8 

 8 ï 10  4 1.9 

Monthly income (#:k) Ò20,000 95 45.7 

 20,500 ï 40,000 67 32.2 

 40,500 ï 60,000 29 13.9 

 60,500 ï 80,000 13 6.3 

 >80,000 4 1.9 

 

Increased uncertainties in climate variability have become a major challenge for sustaining 

agriculture as well as its allied sectors in the face of already declining forest resources. This is in 

agreement with Arnold et al., (2010) who reported that the reduction in food production resulting 

from floods also means loss of income for many in this communities which further reduce their 

ability to purchase food and thereby contribute to increasing the problem of food shortages and 

starvation within households (100%) of the respondents fed from the sales of firewood, fruits, 

seeds, herbs and mushrooms during climate change. Respondents reported that these forest 

resources have been reduced due to climate change and over exploitation. This confirms the 

findings of (Agwu, 2011) which observed findings that food security among rural African 

communities in Zimbabwe has always been supported by the Non Timber Forest products (NTFPs) 

especially during times of food crisis.  Further reports  from their respondents showed that NTFPs 

had also been negatively affected by climate changes leading to a reduction in availability of 

NTFPs Which  is in agreement with the findings of Pamesanet al., (2003) that among the different 

forest products  the highest reduction was found in Non Timber Forest Products (60%). This 
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confirms the findings of Non-Timber Forest Products research and development project (2005) 

that NTFPs play an important role in the Ghanian economy by supporting rural livelihood. 

However, on undefined seasons (39.9%) andflooding (14.4%), the respondents also indicated that 

climate change had partial effect on them with 47.1% claiming that climate change had led to 

shortage of food while, 23.6% indicated that it has led to bush burning. This established the adverse 

effect of climate change in rural areas as reported by Intergovernmental Panel on Climate 

Change(2007). This also shows the report of (Huq and Reid, 2004) that the vulnerability of many 

communities in developing countries is immense and their capacity to adapt to future climate 

change impact very are assumed to be very low. 

 

 

Table 2: Distribution of vulnerability of respondents to climate change effects in the two 

Forest reserves 

 

Variables No effect (%) Partial effect (%) Serious effect (%) 

Reduction in yield 

Bush burning 

Flooding 

Shortage of food 

Undefined seasons 

Pest and disease 

outbreak 

19.2 

39.4 

54.8 

15.9 

9.6 

22.1 

38.0 

23.6 

30.8 

47.1 

50.5 

49.5 

42.8 

37.0 

14.4 

37.0 

39.9 

28.4 

 

Table 3: Significant relationship between the respondentsô perceived effect of climate change 

on their livelihood and some socio-economic statistics 

Variables           x2                  df          P            Remark              Decision 
Sex                               1.023             1           0.312          NS                    Accept 

Marital status               2.147             3           0.543               NS                         Accept                    

Religion                       5.291             2           0.071      S                  Reject 

Age                               0.16                   0.822               NS                         Accept            

No. of years                  0.07                   0.919               NS                         Accept           

of formal edu. 

Household size           -0.98                      0.157               NS                         Accept           

Farm size                    -0.257                      0.000                S                           Reject        

Monthly income         -0.319                     0.000                S                          Accept 

PÒ 0.05- significant (S); P ü 0.05 ï not significant (NS); df- degree of freedom. 
 

Respondentsô perception of climate change impacts 

Table 3 below showed that 6.7% of the respondents were undecided that climate condition may be 

changing but this does not affect forest products. This means that they were favourably disposed 

to the statement. 16.3% were undecided that rise in annual rainfall has led to increased yield of 

forest products. This means they were favourably disposed to the statement, 41.3% were 

favourably disposed that leaching of soil nutrients is never due to rainfall pattern. 18.3% were 

favourably disposed that cultivation of forest products will increase the problem of land 

degradation being perceived as favourable condition, 44.7% were unfavourably disposed to annual 
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rainfall does not support forest products as before, while 61.1% of the respondents were 

unfavourably disposed to amount of rainfall is flunctuating and this is never in favour of forest 

products being perceived as unfavourable condition. This established the adverse effect of climate 

change in rural areas as reported by IPCC (2001) 

 

 

Table 3: Distribution of respondents by their perception to climate change effects 

 

Perception               SA (%)                A (%)            U (%)          D (%) SD (%) 

 
The climate condition may             17.3                   41.3                     6.7                      22.6               12.0  

be changing but this does 

not affect forest products.  

 

The rise in annual rainfall               3.4                    16.3                     16.3                    48.6               15.4 

has led to increase yield of  

forest products. 

 

Amount of rainfall is                      22.1                  61.1                      7.7                        8.7                0.5 

fluctuating and this is never  

in favour of forest products.  

 

Forest products are lost to              11.5                 41.3                     22.6                      14.9               9.6 

disease infection on the field  

due to high relative humidity.  

 

Annual rainfall does not                 43.3                   44.7                     4.3                        6.7               1.0 

support forest products as before.  

 

There is high incidence of pest      15.9                   20.7                    27.9                       23.6             12.0 

due to change in temperature  

and rainfall pattern  

 

Leaching of soil nutrients is           17.3                   46.6                  16.8                        13.0             6.3 

never due to rainfall pattern 

 

 

Cultivation of forest products       5.3                     12.5                    5.8                        18.3              58.2 

will  increase the problem of  

land degradation  

 

High humidity increases yield      4.8                    18.3                   17.9                       33.7              15.4 

of forest products 

 

Forest products are under            30.4                  50.2                     9.7                        8.2                 1.4 

threat with the high rate at  

which the temperature  

keeps increasing.  
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The unpredictable nature of        28.4                  57.2                     4.8                        9.1                 0.5 

sun intensity, temperature,  

rainfall and relative humidity will  

negatively affect forest products 

SA = Strongly agree, A = Agree, U = Undecided, D = Disagree and SD = Strongly disagree 

 

The noticeable effects of climate change such as reduction in yield, shortage of food, bush burning 

and undefined seasons had significant effects on the livelihood of the respondents and they were 

vulnerable to climate change in their way of life. 

 

Conclusion and Recommendations 

  

The findings reveal the perception of the respondents about the effect of climate change, 1.0% 

strongly disagree that annual rainfall does not support forest products as before. This means they 

were unfavorably disposed to the statement, 16.3% were undecided that rise in annual rainfall has 

led to increase yield of forest products, meaning that they are unfavorably disposed to the 

statement,8.7% disagree that amount of rainfall may be fluctuating and this is never in favour of 

forest products. This means that they are unfavorably disposed to the statement, 27.9% were 

undecided that high humidity increases yield of forest products, 16.3% disagrees that the rise in 

annual rainfall has led to increased yield of forest products. From the study, 12.5% agreed that 

they are favorably disposed to cultivation of forest products will increase the problem of land 

degradation. It is recommended that the Onigambari and Olokemeji dwellers should be enlightened 

about climate change, its effects and impacts on the ecosystem as well as their livelihood activities. 
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Abstract 

 
The experiment was carried out at the Forest Nursery Unit of the Federal University of Agriculture, Abeokuta, to 

determine the effect of ectomycorrhizal inoculation and watering regime on the growth rate of Adansonia digitate 

seedlings.  Adansonia digitata seedlings were inoculated with ectomycorrhizal (M1) and no mycorrhizal (M0) and 

watered every day (W0), every other day (W1) and once a week (W2) for a period of 12 weeks. Experiment was laid 

out in a 2 × 3 factorial in Completely Randomized Design (CRD) with five (5) replications in each treatment. Data 

obtained were subjected to both descriptive and factorial analysis using ANOVA, while significant means were 

separated using Fisherôs Least Significant Difference. The result indicated that leaf area (27.79 cm2) and chlorophyll 

content (2.65) were significantly influenced (p<0.05) in seedlings watered once a week and every other day 

respectively. Height (16.73 cm) and leaf area (28.73 cm2) were also significantly (p<0.05) increased due to the 

interaction of mycorrhizal inoculation and watering once a week while, seedlings chlorophyll was enhanced (3.08) 

with no inoculation with every other day watering. Seedlings watered once a week without inoculation with 

mycorrhizal had the maximum growth and, this is recommended for enhanced production particularly in the low rain 

fed environment. 

 

Keywords: Watering regime, mycorrhizal inoculation, Adansonia digitata, seedlings, growth rate. 

 

Introduction  

 

Water is an essential constituent and component of every living creature; forest trees inclusive and 

generally plants in particular. Forest trees require in certain quantity and quality of water for major 

physiological processes such as synthesis of carbohydrates and physical functions such as keeping 

plants turgid. Although plants require many biotic and abiotic factors for its growth, water is the 

most often limiting factor influencing plant productivity (Taiz et al., 1998). According to Araya 

(2007), plants require a continuous flux of water in addition to level of water in their tissues to 

perform vital processes such as photosynthesis and nutrient uptake; this however is not always 

available in the required quantity and quality at the appropriate time leading sometimes to acute 

water stress in plant. As reported by Hartmann et al. (2005) and Vandoome et al. (2012) that water 

shortage or its stress due to drought results in significant abiotic factor limiting plant growth and 

development in both morphological and physiological parameters such as leaf number, fresh 

weight, dry weight, relative water content, total leaf area and stomata conductance. 

Mycorrhiza fungi have been found to increase the drought tolerance of host plants (Pandey, 2000; 

Osunubi and Mulongoy, 1991). This fungus helps to improve water transportation as the root 

storage capacity increases, also improving plant access to phosphorus because of the very short 

transmission distance of phosphate ions in the soil (Fogel, 1980). Mycorrhizal fungi also increase 

carbohydrates storage as the fungal sheath acts as a storage site in the plant. Tree roots are usually 

mailto:ademcoboy@gmail.com
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colonized by a wide range of microbes, including those fungi that form ectomycorrihzal that 

provides nutrients to both the host plant and fungus thereby enhancing nutrition, growth, dry matter 

production and water becomes available in exchange for carbohydrates making plant drought 

resistant (Luyindula and Haque, 1992; Vogt et al., 2005; Smith and Read, 2008) 

Adansonia digitata identified as one of the most important indigenous savannah trees is on the list 

for strategic conservation measures as well as domestication for its various purposeful uses (Jama 

et al., 2008; Bouda, 2014).  According to Bouda (2014), the better use of this species will 

contribute to a better income and improve the livelihood of Africa farmers who are nurturing the 

trees in their farmland. The  species importance ranges from wood to non-wood such as tubers, 

twigs, fruits, seeds, leaves and flowers that are used as common ingredients in traditional dishes 

of rural and urban areas (Sidibe and Williams 2002; Assogbadjo et al., 2010). The pulp constitutes 

the most valuable Baobab product like the pulp extract used as a hair wash (Chadare et al., 2009; 

Parkouda et al., 2012). Every part of the African baobab tree has been used by humans for 

multipurpose including medicinal and nutritional however, it is not widely cultivated (Gebauer et 

al., 2002).The demand for leaves of Adansonia digitata as vegetable in various sauces is so high 

in some areas e.g.in West Africa, that the trees are severely pruned and no longer set fruits, 

endangering the regeneration capacity of the stand (Bouda, 2014).  

Most indigenous trees of multipurpose use when planted in the field; they either not establish or 

grow poorly especially when carrying out reforestation because of soil moisture and nutrients that 

are limited. Since poor growth performance of the species on the field is a major constraint to yield 

in the semi-arid region, identifying efficient nursery management practice through adequate supply 

of water and other essential nutrient supply mechanism is crucial (Oyun et al., 2010). Several 

mechanisms have be theorized for the drought resistance provided by mycorrhizae, but research 

has not been done yet which conclusively accounts for the added drought tolerance (Tallaksen, 

1997). Hence, need to investigate watering requirements and mychorrhizal application on the early 

growth of Adansonia digitata seedlings. 

 

Materials and Method 

Experimental site  

The experiment was carried out in the forest nursery of the Department of Forestry and Wildlife 

Management in Federal University of Agriculture, Abeokuta. This area falls within the latitude 70 

N and 7058ô N and longitude 3020ô E and 3037ô E. It has a gentle slope undulating landscape and 

mild slope. The site is punctuated in parts by ridges, isolated, residual hills, valley and low lands. 

The soils are sand and clay with crystalline basement complex. It has an annual rainfall of 1200 

mm with peak in June and July; there is a dry season of three months. The relative humidity of the 

area is 82.54 % and an average monthly temperature of 35.80 C. 
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Experimental methods and layout  

A 2 x 3 factorial in CRD was the experimental design used with 5 replicates to assess the effect of 

watering regime and ectomycorrhizal on the growth of Adansonia digitata seedlings. A source of 

mycorrhizal which was ectomycorrhizal (M1) and no mycorrhizal (M0) constituted factor A while 

the frequency of watering namely: Watering daily 7/7 (W0), Watering every other day 2/7 (W1) 

and Watering once a week 1/7 (W2) was the factor B. Total of six treatments was used for this 

studyand are represented below as M0W0, M0W1, M0W2, M1W2,  

M1W2, M1W2. The inoculated replicates were prepared thus: one head pan of top soil  thoroughly 

mixed with one head pan of ectomycorrhizal soil and the mixture was used to fill the polythene 

pot, while those that were  not inoculated, top soil was  used to fill their polythene pot. Sufficient 

quantity of water was added to the filled polythene pot and allowed to drain before transplanting. 

The seedlings of Adansonia digitata were transplanted at 2-4 leaf stage into the filled drained 

polythene pots and watered daily to pot capacity for one week to enhance the establishment of the 

plants. For each replicate of the experiment at one seedling per pot, 15 seedlings were allocated 

for each sources of soil used while 5 seedlings were allocated to each watering regime. At the 

commencement of the 2 nd week of transplanting, seedlings under each treatment were subjected 

to varying watering regime. 

Data collection 

During the period of growth, measurements of both the morphological and the physiological 

parameters were taken fortnightly for 12 weeks. Morphological parameters include; seedling 

heights, collar diameter, leaf number, leaf area. The physiological parameters measured at the end 

of experiment were; relative water content, chlorophyll content and leaf turgidity. 

Fresh weight 

 After twelve weeks of experimental treatments, the seedlings of each species were harvested from 

the pot and were separated into leaf, root and stem. Root and shoot length were measured with a 

ruler, fresh weight of each component were taken with sensitive weighing balance and then the 

average were recorded 

Dry matter  

Dry weights of each component (leave, root and shoot) were obtained after being oven dried for 

24 hours at 600 C. Also the net assimilation rate, relative growth rate and absolute growth rate was 

determined. 

 

Leaf turgidity  

To determine the leaf turgidity, the fresh leaf was soaked in water in a petri-dish overnight and 

was weighed. Mathematically,  

Leaf turgidity =
       

  
 x 100 ééé.1 
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Relative water content = Ὂ Ὀ Ὕ Ὀϳ ὼ ρππȣȣȣȣȣȣȣȣς 

Relative Growth rate =           ȣȣȣȣȣȣȣȣȣȣȣȣȣȢσ 

Absolute growth rate = ȣȣȣȣȣȣȣȣȣȣȣȣȢȢτ 

 Where Fwt= Fresh weight., Dwt = Dry weight., Twt = Turgidity weight., T2 = Final time, T1 = Initial 

time, T2-T1 = Time interval between initial time and final time, A2 = Leaf area at T2 

A1 = Leaf area at T1, W2 = Total dry weight at T2, W1 = Total dry weight at T1 

Data analysis 

Data collected were subjected to statistical Analysis of Variances on the general linear model of 

SAS Software (SAS institute, inc.1999). Least Significant Difference (LSD) was used to further 

separate the means that were significantly different. 

Results 

Effect of mycorrhizal inoculation on morphological and physiological parameters 

Mycorrhizal inoculation had no significant effect (p > 0.05) on the variables measured. However, 

seedling height and leaf number had their highest mean value as 14.08 and 8.63 respectively in the 

absence of the inoculation with mycorrhizal (M0) while the leaf area, root weight, shoot weight 

and root to shoot weight ratio had highest mean value of 23.96 cm2, 4.72 g, 2.13 g and 2.22 

respectively with ectomycorrhizal inoculation (M1) (Tables 1). Also, turgid weight (9.18 g), fresh 

weight (6.80 g), dry weight (1.79 g), absolute growth rate (1.78 gwk-1) and relative growth rate 

0.02 gwk-1wk-1 were increased in soil amended with ectomycorrhizal (Table 2). 

Effect of watering regime onmorphological and physiological parameters 
The study showed that seedlings watered once a week had the largest leaf area with mean value 

27.79 cm2 which was significantly different (p<0.05) from seedlings watered daily (19.56 cm2) 

and every other day (22.34 cm2). However, height, collar diameter and the number of leaves on 

the seedlings as well as the shoot weight, root weight and their ratio were not significantly elicited 

by the varying watering regimes (Table 3).  On the other hand, the amount of chlorophyll contained 

in the seedlings (2.65) was enhanced significantly (p<0.05) when watered at two days interval 

while, seedlings watered once a week had the least effect (0.98) on the chlorophyll of the young 

seedling (Table 4).  

Interactive effects of mycorrhizal inoculation and watering regime on morphological and 

physiological parameters 

The interactive effect of mycorrhizal inoculation and watering regime had significant effect 

(p<0.05). Seedlings watered once a week in the absence of mycorrhizal responded significantly in 

their height and leaf area with mean values 16.37 cm and 28.73 cm2 respectively. The effect on 

height (12.87 cm) and leaf area (16.46 cm2) were least observed in seedlings watered every other 

day and daily respectively without the inoculation of mycorrhizal (Table 5). However, seedlings 

watered every other day had the highest chlorophyll (3.08) in the absence of mycorrhizal and this, 



102 
 

was significantly different (p<0.05) from seedlings inoculated with ectomycorrihzial and watered 

once a week with least value 0.94 (Table 6).  

Discussion 

The study revealed that soil amendment with ectomycorrhizal was not different from soils without 

amendment. However most variables measured such as leaf area, root weight, shoot weight, turgid 

weight, fresh weight, absolute growth rate and relative growth rate were enhanced in soil amended 

with ectomycorrhizae. According to McCullough (1998) and Sieverding (1991), mycorrhizal 

promotes root development which enhances root water uptake and storage capacity for holding 

water, which improves water transportation in plant. Due to the level of non-significant difference 

in the effects of the amended and non-amended soil on the growth of the seedlings, Smith and 

Read (2008) suggested that plants may be selective in their mycorrhizal association and Adansonia 

digitata has shown to be selective in its association with mycorrhizal fungi.  

 Irrespective of mycorrhizal inoculation, seedlings watered once in a week (W2) showed significant 

difference in the leaf area which indicates that Adansonia digitata seedlings can withstand water 

stress. According to Hartmann et al. (2005) who reported that water stress is one of the most 

significant abiotic factor affecting plant growth and development especially total leaf area and 

stomata conductance however, Adansonia digitata seedlings show contrast to this statement. 

Vandoome et al. (2012) also reported that water deficiency reduces physiological and 

morphological parameters such as fresh weight, dry weight, number of leavesand stomata 

conductance. As documented by Hsiao and Xu (2000) that leaves of plants growth in water stressed 

environment are often small in number and size Adansonia digitata however, reduced though in 

number of leaves due to water deficiency but had enlarged leaf area.  Also, Plant species respond 

differently to water availability and different plant parts adapt differently to variable water stress 

conditions (Gbadamosi, 2014). The amount of chlorophyll present in the plant was observed to be 

enhanced in seedlings watered every other day. According to Price et al. (1986) and Oyun et al. 

(2010), cell division, its elongation as well as chlorophyll formation depends on plant water 

availability. In the presence of chlororphyll which is a vital unit for photosynthesis, there is 

increase in the production of carbohydrate and water being an essential element in its formation as 

well as transportation in plants (Oyun et al., 2010). 

The interactive effect of soil devoid of mycorrhizal and watering regime enhanced the growth of 

some morphological parameters such as seedling height and leaf area. Seedling height and leaf 

area were significantly enhanced when watered once a week with in a soil without the inoculation 

of the mycorrhizal fungi. While total chlorophyll was increased in the leaves of seedlings watered 

every other day but devoid of the mycorrhizal fungi. This shows that Adansonia digitata seedlings 

will thrive well in drought environment before being transplanted to the field. This finding is 

supported by Jama et al. (2008) that Adansonia digitata is an important savanna tree.   

CONCLUSION  
It was noted that, irrespective of watering regime Adansonia digitata seedlings will perform better 

with or without mycorrhizal. As a savannah plant, Adansonia digitata seedlings will perform better 

in a water deficit environment while in the absence of mycorrhizal and reduced amount of water 

in the soil rhizosphere. It can be concluded that this plant specie may be selective in its mycorrhizal 

association. 
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Recommendation 

 

From the study, it is therefore recommended that Adansonia digitata should be watered once a 

week with no mycorrhizal inoculation. 

 

Table1: Effect of mycorrhizal inoculation on morphological parameters 

 SH (cm) CD (cm) LN   LA (cm2) RW(g)  SW(g) RATIO 

Mo 14.08a ± 0.58 0.26b ± 0.01 8.63c ± 0.35 22.50d ± 0.95 2.79e±0.59 1.58f±0.33  2.10a 

 

 

M1 

 

 

14.06a ± 0.66 

 

 

0.26b ± 0.01 

 

 

8.26c ± 0.38 

 

 

23.96d ± 1.36 

 

4.72e±1.13 

 

2.13f±0.39 

 

   2.63a 

LSD: 0.05 Mean values with the same superscripts in each column are not significantly different 

(p>0.05) 

 

Table 2: Effect of mycorrhizal inoculation on physiological parameters 

LSD: 0.05 Mean values with the same superscripts in each column are not significantly different 

(p>0.05) 

 

Table 3:  Effect of watering regime on morphological parameters 

 LSD: 0.05 Mean values with the same superscripts in each column are not significantly different 

(p>0.05) 

 

Table 4: Effect of watering regime on physiological parameters 

 

 

 

RGR TW FW  DW RWC AGR NAR CC 

M0 0.01a±0.02 5.30b±0.84 4.37c±0.85 0.92d±0.17 73.97e±7.97 0.92f±0.17 0.02g±0.02 1.73h±0.36 

M1 0.02a±0.02 9.18b±1.65 6.8c±1.34 1.79d±0.36 71.02e±6.76 1.78f±0.36 0.001g±0.00 1.69h±0.27 

 SH(cm) CD(mm) LN LA(cm2) RW(g)               SW(g)                RATIO            

W0 13.90a ± 0.67 0.26ab± 0.01 8.67b± 0.40 19.56bc± 1.13 4.20c±1.40         2.04cd±0.43          1.92a 

W1 13.57a ± 0.86 0.26ab± 0.01 8.58b± 0.53 22.34cd± 1.57 4.31c±1.24         2.07cd±0.45          2.70a 

W2 14.76a ± 0.73 0.26ab± 0.01 8.08b± 0.38 27.79de± 1.39 2.75c±0.70         1.45cd±0.48          2.48a 
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LSD: 0.05 Mean values with the same superscripts in each column are not significantly different 

(p>0.05) 

 

Table 5: Interactive effect of mycorrhizal inoculation and watering regime on morphological 

parameters 

 SH (cm) CD (cm) LN LA(cm2)            RW (g)              SW (g)           RATIO 

M0W0 13.01b ± 0.93 0.25a ± 0.02 8.97b ± 0.64 16.46c ± 0.83    2.18a±2.03      2.04a±0.61           0.88a 

 

M0W1 

 

12.87b ± 1.05 

 

0.27a ± 0.02 

 

7.83b± 0.67 

 

22.33b ± 1.92    3.62a±1.91      1.90a±0.70           2.44a 

 

M0W2 

 

16.37a ± 0.92 

 

0.26a ± 0.02 

 

9.1b ± 0.47 

 

28.73a ± 1.19    2.56a±0.95       0.81a±0.23           3.00a 

 

M1W0 

 

14.78ab ±0.94 

 

0.27a ± 0.02 

 

8.37b±0.49 

 

22.67b ± 1.95    6.22a±2.27       2.05a±0.69           2.97a 

 

M1W1 

 

14.26ab±1.37 

 

0.26a ± 0.02 

 

9.33b± 0.82 

 

22.36b ± 2.51    5.00a±2.36       2.24a±0.66           2.97a 

 

M1W2 

 

13.15b ± 1.08 

 

0.25a ± 0.02 

 

7.07b± 0.55 

 

26.85ab ± 2.54   2.94a±1.17       2.09a±0.86           1.96a 

LSD: 0.05 Mean values with the same superscripts in each column are not significantly different 

(p>0.05) 

 

 

 

 

 

 RGR TW RWC AGR FW DW NAR CC 

W0 0.019a±0.003 8.39b±1.95 64.01c±8.40 1.55d±0.42 6.24e±1.74 1.55f±0.41 0.0280g±0.027 1.50ha±0.22 

W1 0.015a±0.002 7.66b±1.47 73.40c±9.78 1.40d±0.34 6.38e±1.42 1.41f±0.34 0.0016g±0.002 2.65ij±0.37 

W2 0.013a±0.002 5.67b±1.79 80.06c±8.58 1.10d±0.39 4.20e±1.08 1.10f±0.38 0.0003g±0.000 0.98ha±0.05 
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Table 6: Interactive effect of mycorrhizal inoculation and watering regime on physiological 

parameters 

 RGR TW RWC AGR            FW              DW              NAR              CC  

M0W0 0.018a±0.005 6.01b ± 1.80 56.60c ± 10.51 1.05a ± 0.24    4.21f±1.74     2.04g±0.24     0.0557h±0.0553      1.10cd±0.05             
 

M0W1 

 

0.013a ± 0.003 

 

6.28 b± 1.41 

 

77.06c ± 18.18 

 

1.13a ± 0.35    5.52f±1.64     1.90g±0.35     0.0003h±0.0001      3.08a±0.35 
 

 

M0W2 

 

0.008a± 0.002 

 

3.61b ± 1.08 

 

88.24c ± 9.32 

 

0.56a ± 0.27    3.37f±1.17     0.81g±0.27     0.0001h±0.00004    1.01d±0.09 
 

 

M1W0 

 

0.020a ± 0.006 

 

10.78b± 3.27 

 

71.42c± 13.50 

 

2.04a ± 0.76    8.27f±2.87      2.05g±0.76    0.0005h±0.0001      1.91c±0.27 
 

 

M1W1 

 

0.018a ±0.003 

 

9.03b ± 2.61 

 

69.75c ± 10.36 

 

1.67a ± 0.61    7.24f±2.48      2.24g±0.61    0.0031h±0.0027      2.22b±0.60 
 

 

M1W2 

 

0.018a ±0.003 

 

7.73b ± 3.30 

 

71.89c ± 14.56 

 

1.63a ± 0.65   5.03f±1.90       2.09g±0.65    0.0005h±0.00020.94de±0.05 
 

LSD: 0.05 Mean values with the same superscripts in each column are not significantly different 

(p>0.05) 

Key:  

M0 ï No mycorrhizal, M1 ï Ectomycorrhizal , ± ïStandard Error of Means, W0 ï Watering daily, 

W1 ï Watering every other day, W2 ï Watering once in a week. 

 

References 

Araya, Y. N. (2007). Ecology of Water Relations in Plants In: ed. Encyclopaedia of life sciences [26 vol. 

set]. Wiley 

Assogbadjo, A. E., Glèlè Kaka, R., Edon, S., Kyndt, T. and Sinsin, B. (2010). Natural Variation in fruit 

characteristics, seed germination and seedling growth of Adansonia digitata L in Benin. New Forests 

41:113-125. 

Bouda, Z. H. N. (2014). Adaptive properties of Adansonia digitata L. (Baobab) and Parkia

 biglobosa (Jacq.) R.Br. (African Locust Bean) to drought stress. IGN PhD Thesis.

 Department of Geosciences and Natural Resource Management, University of Copenhagen, 

Frederiksberg. 131 pp. 

Chadare, F. J., Linnemann, A. R., Hounhouigan, J. D., Nout, M. J. R. and Van Boekel, M. A. (2009). 

Baobab Food Products; A review on their composition and Nutritional value. Critical Reviews in 

food science and nutrition 49:254-274. 

Fogel, R. (1980). Mycorrhizae and Nutrient Cycling in Natural Forest Ecosystem. New Phytologist 86 

(2):199-212. 

Gbadamosi, A. E. (2014). Effect of watering Regimes and Water Quantity on the early seedling Growth of 

Picralima nitida (stapf), Department of Plant Science and Biotechnology, Adekunle Ajasin 

University, Nigeria. Sustainable Agriculture Research;3 (2); 35-43. 

Gebauer, J., El-Siddig, K. and Ebert, G. (2002). Baobab (Adansonia digitata L.): a Review on a 

Multipurpose Tree with Promising Future in the Sudan. Gartenbauwissenschaft, 67:(4). 155ï160. 

Hartmann, T., College, M. and Lumsden, P. (2005). Responses of different varieties of Lolium

 perenneto salinity. Annual Conference of the Society for Experimental Biology Lancashire. 



106 
 

Hsiao, T. C. and  Xu, L. (2000). Sensitivity of growth of roots versus leaves to water stress: Biophysical 

analysis and relation to water transport. Journal of Experimental Botany, 51(350): 1595-1616 

Jama, B. A., Mohamed, A. M., Mulatya, J. and Njui, A. N. (2008). Comparing theǌ Big Five": A Framework 

for the sustainable management of indigenous fruit trees in the dry lands Of  East and Central 

Africa. Ecological indicators 8:170-179. 

Luyindula, N. and  Haque, I. (1992). Effect of rhizobium inoculation and phosphorus on growth and 

nitrogen fixation in tree grown on vertisols. In Mulongoy, K. Gueye, M. and Spencer, D.S.F (eds.), 

Biological nitrogen fixation and sustainability of tropical Agriculture. Weley and Sayec 

Glouchester, New Yorks. Pp 109 -113. 

McCullough, P. (1998). Mycorrhizae: Your Silent Partner. Lead Article 24(4) Retrieved at

 http://treesolutions.com/wp-content/uploads/2008/07/mycorrhyzae-article.pdf Accessed

 January, 2016. 

Osonubi, O. and Mulongoy, K. (1991).,Responses of two Acacia species to drought and inoculation with 

an ectomycorrihza fungus. In Kiester, D. L., Cregan, P. B. (eds). The rhizos here and plant growth 

K.wuves. Academic publishers Dordrecht, p.375. 

Oyun,  M. A., Adedutan, S. A.  and Suberu, S. A., (2010). Influence of watering regime and

 mycorrhizae inoculations on the physiology and early growth of Acacia senegal (L) wild. 

African Journal of Plant Science 4 (7): 210-216 

Pandey, H., Nandi, S. K., Nadeem, M. and Palni, L. M. S. (2000). Chemical stimulation of seed

 germination In Aconitum heterophyllum wall and a Balfouriistapf, important Himalayan 

Medicinal Value Seed Science Technology, 28: 39-48  

Parkouda, C., Sanou, H., Tougiani,a., Korbo, A., Nielsen, D. S., TanoDebrah, K., Raebild, A.,

 Diawara, B. and  Jensen, J. S. (2012). Variability of Baobab (Adansoniadigitata L.) fruitsô 

physical characteristics and nutrient content in the West African Sahel. Agroforest system.85:455-

463. 

Price, D. T., Black, T. A., and Kelliher, F. M. (1986). Effects of salaunder storey Removal on 

 photosynthesis and stomata conductance of young Douglas-fir Trees Canadian Journal Forest

 Resources.16: 90-97. 

Sidibe, M. and Williams, J. T. (2002). Baobab, Adansoniadigitata L International centre for underutilized 

crops, Southampton, UK. 

Sieverding, E. 1991. Vesicular-Arbuscular Mycorrhiza Managemment, Technical Cooperation Federal 

Republik of German, Eschborn. 

Smith, S. E. and Read, D. J. (2008). Mycorrhizal symbiosis. New York: Academic Press.787 p. 

Taiz, L. and Eduardo Z. (1998). Plant Physiology. 2nd ed. Sinauer Associates. Inc. Sunderland, 

MA, United States of America. 

Tallaksen, J. (1997). Use of Mycorrhizal Inoculum as a Soil Amendment During Prairie Restoration. 

Student On-Line Journal, 2 (5): 1-8. 

Vandoome, B., Mathieu, A. S., Van den Ende, W., Vergauwen, R., Perilleux, C., Javaux, M., and Lutt, S.

 (2012). Water stress drastically reduces root growth and inulin yield in Cichoriumintybus (var. 

sativum) independently of photosynthesis. Journal of Experimental Botany, 63 (12): 4359-4373.  

Vogt, K. A., Grier, C. C., Meir, C. E. and Edmonds, R. L. (1982). Mycorrhizal role in net primary

 producion and nutrient cycling in abiesama biliseco systems in Western Washington.

 Ecology. 63 (2):370 ï 380. 

 

 

 

http://treesolutions.com/wp-content/uploads/2008/07/mycorrhyzae-article.pdf


107 
 

     Effect of different pre-treatment methods and soil media on the 

germination and early growth performance of Caesalpina bonduc 

                                    (L)  Roxb seedlings. 

 
Akinola, O.O., Aghimien, E.V., Agbonavbare, O.R., and Adebisi, R.I. 

Federal College of Forestry, Ibadan 

Corresponding Author Email: funmalf@yahoo.ca 
 

 

Abstract 

 
 The study investigated different pre-treatment methods and soil media on the germination and early growth 

performance of Caesalpina bonduc. Seeds were collected from a mother tree at the central nursery in Forestry 

Research Institute of Nigeria (FRIN). The seeds were pre-treated using four (4) different treatments and a control (T1: 

soaking in H2S04, T2: hot water, T3: ambient, T4: scarification), while the untreated seeds were sown directly. Twenty 

seeds were allotted to each treatment replicated three times making a total of three hundred seeds. The seeds were 

sown in sterilized and river sand for germination. Only scarified seeds germinated out of the five treatment methods. 

Daily germination was monitored and recorded until no germination was noticed. The seedlings were transferred into 

polythene pots filled with three growth media (top soil, river sand, combination of top soil and river sand) replicated 

ten times using Completely Randomized Design (CRD). Early growth and development of the seedlings were 

monitored with measurements of height, collar diameter, number of leaves and leaf area taken on a weekly basis. 

Data obtained were subjected to analysis of variance. Caesalpina bonduc seedlings planted in top-soil (T1) gave the 

highest performance in terms of plant height, collar diameter, and number of leaves and leaf area with mean value of 

18.46cm, 0.58cm, 96 and 9.25cm2 respectively. There were significant differences observed in the growth at p< 0.5%. 

Based on this experiment, it is therefore recommend that scarification method should be adopted for pre-treating 

seeds of Caesalpina bonduc while seedlings should be raised in top soil for better growth performance.  

 

Introduction  

 

Ceasalpinia bonduc (L) Roxb. Is a hard seeds legume that belongs to the family Ceasalpiniaceae. 

It is commonly called ñthe Gray Nickerò, fever nut. It is a large straggling, thorny shrub, leaves 

are compound. The flowers are pale yellow in colour, in supra-auxiliary racemes at the top. The 

fruits are inflated pods, covered with prickles, about 7.5 cm long, 4.2 cm, width and 2 seeds per 

pod. The seeds are globular, hard seed coat, grey in color with a smooth shiny surface. The seeds 

are hard, frost- tolerant require very long time for germination. Seed of Caesalpinia bonduc show 

dormancy viability is very poor and it does not germinate unless scarification action takes place 

which slowly break the seed coat and make it permeable for water and gaseous exchange. In nature, 

the plant population is reduced due to longer period of dormancy and utilization of the plant for 

medicinal purposes and deforestation (Hutton, 2001). The seeds have been used from centuries 

and are still used in jewelry, prayer beads, and worry stones (Rancho Leona 2002, Workman, 

l980). Caesalpinia bonduc plays an important role in the biodiversity of the forests, protection of 

the soil and furnishing cover for wildlife. Flowers of this species are the widely source of nectar 

for honey bees, xylocopa, butter flies and author insects species. Apis dorsata has been known to 

visit flowers of Caesalpinia bonduc in the Nallamalai forest, Andhra Pradesh, India (Daehler, 

2005). The species is sometimes planted as hedge to prevent undesired entry into property (Nelson, 

1996) and can be planted for dune stabilization.  

Dormancy is the inability of seeds to germinate under suitable environmental conditions. The 

conditions necessary to allow seeds to ñbreakò dormancy and germinate can be highly variable 

among species, within a species, or among seed sources of the same species (Luna et al., 2009). 

mailto:funmalf@yahoo.ca
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Seeds that have hard, thick seed coats that physically prevent water or oxygen movement into 

seeds have physical dormancy (Baskin, et al., 2000). One of such indigenous plants is Caesalpinia 

bonduc (Linn) which is being threatened of going into extinction because of its inability to 

regenerate under natural condition.  

Caesalpinia bonduc is classified as rare and endangered species in the world. The seeds are hard, 

frost tolerant and require very long time for germination. Seeds of Caesalpinia bonduc show that 

dormancy viability is very poor. In nature, the plant population is reduced due to longer period of 

dormancy and utilization of plant for medicinal purposes and deforestation. Furthermore, 

unscientific over exploration of the plant parts like seeds, barks and leaves for medicinal purposes 

and destruction of habitat by anthropogenic become extinct if proper steps are not taken for its 

conservation. Hence, there is an urgent need for conservation of this plant species. 

The species is also threatened by overexploitation of its roots (Hutton, 2001). Widespread loss and 

degradation of native forests is now recognized as a global environmental crisis from 2000-2005, 

global forest area declined by around 20 million ha/yr. (Hansen et al., 2010). Therefore, the study 

is aimed at investigating the effect of different seed treatments on the germination and early growth 

performance of Caesalpinia bonduc.  

 

Materials and Methods  

Experimental Site  

Federal College of Forestry, Ibadan, is located at Ibadan North West Local Government Area of 

Oyo State at latitude 7Á23.694ôN and Longitude 3Á51.471ôE. It has annual rainfall of about 

l400mm-l500mm and average relative humidity of about 65%. The average temperature is 32°C 

with two distinct seasons, which are dry, usually commencing from November to March and rainy 

season. (FRIN meteorological report, 2014). The experiment was carried out in nursery B, Federal 

College of Forestry, Ibadan.  

 

Procurement of Materials  

The seeds of Caesalpinia bonduc were procured at the Central nursery of Forestry Research 

Institute of Nigeria. The soil media were Top soil, River sand and combination of the two. The 

Top soil was collected within Nursery B premises at the depth of 0-15cm, and River sand was 

collected from Nursery B stream, Federal College of Forestry Ibadan. Top soil and River sand was 

analyzed. Polythene pot, Ruler, Record book and Pen were purchased while Veneer caliper and 

Watering can were borrowed. Concentrated tetraoxosulphate (VI) acid was gotten from 

International Institute of Tropical Agriculture.  

 

Seed Collection  

Pods were collected from mother tree of Caesalpinia bonduc in Forestry Research Institute of 

Nigeria, central nursery. Seeds were carefully uncapped, washed and air dried after viability test 

was carried out through floatation method to determine the viable seeds which can be used for the 

experiment and then sorted into different pre-treatment.  

Germination experiment  

The selected seeds were then pre-treated through the following process;  

1. T1: Twenty seeds of Caesalpinia bonduc were soaked inside concentrated acid at 98% 

(H2S04) for two minutes, and replicated three times. 

2. T2 Twenty seeds of caesalpinia bonduc soaked in hot water at 99oC for two minutes 

replicated three times.  
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3. T3 Twenty seeds of Caesalpina bonduc were soaked in water at ambient temperature 

(±28°C) replicated three times.  

4. T4 Twenty seeds of Caesalpinia bonduc were crack with the use of hammer and sown 

immediately in the trays replicated three times.   

5. T5 Twenty seeds of Caesalpina bonduc were sown directly without any treatment in the 

trays replicated three times as control.  

The treated seeds and the control were sown in washed, sterilized and well sieved river sand for 

germination study.  

Germination trays were filled with washed, sterilized and sieved river sand. Then, twenty pre-

treated seeds of various methods were sown in germination trays and all replicated three times. A 

total of 300 seeds and 15 germination trays were used. The seeds were placed under germination 

propagators. Daily germination was monitored and recorded until no germination was noticed. The 

number of seedlings germinated was counted as soon as they were noticed.  

 

Growth Assessment  
Seedlings pre-treated through scarification emerged after 14days of planting while seeds sown in 

acid, hot water, water at ambient temperature and directed did not germinated. The seedlings 

emerged seedlings were pricked and sown directly into pots filled with 1kg of top-soil river sand 

and mixed top soil and river sand at 50% replicated ten times making a total of thirty seedlings. 

Early growth of Caesalpinia bonduc were monitored and assessed for period of twelve weeks.  

 

Parameter Assessed  
Germination percentage: This was done by counting and recording the numbers of seeds that 

germinate every day.  

Seedlings height (cm): This was done by the use of graduating ruler to measure the height of each 

seedling.  

Collar diameter (mm): This was measured with the use of veneer caliper. 

Leave production: This was done by counting the number of leaves produce.  

Leaf area: Leaf length and leaf width was measure using graduating ruler and was calculated 

using the formula area (cm2) = 0.74 x length (cm) x width (cm). 

 

Experimental Design  
The germination experiment was four treatments with a control replicated three times while early 

growth experiment was Completely Randomized Design with three treatments (Top soil, River 

sand and Combination), replicated ten times. A total of 300 seeds were used for germination while 

30 seedlings were assessed for early growth of Caesalpinia bonduc.  

 

Table 1: Experimental Layout  

Top soil  River sand River sand and Top soil 

T2R3  T2R7  T2R4 

T2R6  T1R6  T2R9 

T1R1  T1R9 T1R3 

T2R5  T2R1  T3R2 

T3R1  T1R10  T1R7 

T3R9  T3R4 T3R7 

T2R5  T1R2  T2R8 
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T1R8  T3R6  T3R8 

T3R10  T2R2  T3R5 

T2R10  T3R3  T1R4 

KEY:  T1 represent top soil, T2 represent River sand and T3 represent Top soil and River sand. 

 

Data Analysis  

The cumulative data collected was subjected to descriptive mean and analysis of variance 

(ANOVA). The means were separated using Least Significant Difference (LSD).  

 

Table 2: Laboratory Analysis of Top Soil Used For the Experiment  

Constituent  Quality  

pH (in water) 5.97 

O.C% 2.19 

H% 0.33 

OM% 3.78 

TN% 0.189 

Avail P (mg/kg) 6.26 

Sand % 72.55 

Clay % 14 

Silt % 12.55 

Exchangeable base (Cmol/kg)  

Na  241.0 

K  48.12 

Ca  6.2 

Mg  6.2 

Micro nutrients (mg/kg)  

Mn 172.5 

Fe 28.5 

Cu  0.9 

Zn  82 

 
 

Results and Discussions  

The result obtained in this research work, it shows that scarification method had the highest germination 

percentage (75%), compared to all other methods as presented in Table 3. The ability of the scarified seeds 

to germinate may be as a result of the seed coat that becomes adequately soften to absorb water and due to 

the fact that mechanical scarification help in physically breaching impermeable layer in the seed coat 

allowing water and oxygen to enter into the seed coat and permit the embryo to overcome the restriction of 

surrounding tissue and this agrees with the result of (Harsh et al., 2000). However, the inability of other 

four pre-treatments fail to germinate with probability of the pre-treatments not suitable for breaking the 

dormancy at the specific level used, which might have resulted in killing the embryo of the seeds used.  

 

Table 3: Germination of C. bonduc seeds subjected to different pre-treatments.  
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Pre-treatment Frequency  Percentage (%) 

H2SO4 (98%) 0 0 

Hot water direct (99oC) 0 0 

Ambient (±28oC) 0 0 

Scarification  45 75 

Direct sowing (Control) 0 0 

 

Table 4: Effect of soil media on height, diameter development, leaf production and leaf area of Caesalpinia 

bonduc  

Treatments Height(cm) Collar diameter (cm) Number of 

leaves  

Leaf area 

(cm2) 

T1 (Top soil) 18.46a 0.58 96a 9.25 

T2 (River sand) 13.24b 0.45 43b 7.9 

T3 (T + R) 13.51b 0.49 58b 8.14 

LSD 2.37 0.14 25 0.43 

%CV 17.18 29.18 41 16 

GM 15.07 0.51 66 8.42 

Note: Means with the same letter are not significantly different from each other  

 

Table 4 shows that T1 (Ceasalpina bonduc seeds planted in topsoil) gave the highest performance in terms 

of plant height with a mean value of 18.46cm after 12 weeks of planting, followed by T3 (Ceasalpina 

bonduc seeds planted in topsoil + river sand) which gave the mean value of 13.51cm after 12 weeks of 

planting, while T2 (Ceasalpina bonduc seeds planted in river sand) gave the lowest performance with the 

mean value of 13.24cm after 12 weeks of plant. The result agreed with the work of Amber (2010) who also 

obtained highest seedlings height in sand medium (Top soil).  

For leaf production, T1 (Ceasalpina bonduc seeds planted in top soil) gave the highest performance in terms 

of number of leaves with a mean value of 95.80 after 12 weeks of planting, followed by T3 (Ceasalpina 

bonduc seeds planted in topsoil + river sand) which gave the mean value of 57.7 after 12 weeks of planting, 

while T2 (Ceasalpina bonduc seeds planted in river sand) gave the lowest performance with the mean value 

of 42.9 after we weeks of planting. This study also affirmed with accordance to Chia et al., (2008) which 

also obtained highest number of leaf in top soil.  
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Table 4 shows that stem diameter, T1 (Ceasalpina bonduc seeds planted in top soil gave the highest 

performance in terms of girth with mean value of 0.58cm after 12 weeks of planting, followed by T3 

(Ceasalpina bonduc seeds planted river sand) which gave the mean value of 0.49cm after 12 weeks of 

planting, while T2 (Ceasalpina bonduc seeds planted in top soil + river sand) gave the lowest performance 

with the mean value of 0.45cm after 12 weeks of planting. This result agreed with accordance to the work 

of Okunomo (2010) which also affirm that top soil gave the highest performance of Girth.  

Table 4 revealed that T1 (Ceasalpina bonduc seeds planted in topsoil) gave the highest performance in 

terms of leaf area with mean value of 9.25 after 12 weeks of planting, followed by T3 (Ceasalpina bonduc 

seeds planted in topsoil + river sand) which gave the mean value of 7.9 after 12 weeks of planting, while 

T2 (Ceasalpina bonduc seeds planted in river sand) gave the lowest performance with the mean value of 

8.14 after 12 weeks of planting. The result agreed with the work of Amber (2010), seeds planted in topsoil 

gave the highest performance in term of leaf area.  

Table 5: Analysis of variance table for plant height  

SV DF SS MS F P-VALUE  

Treatments 2 172.74600 86.37300 12.8803* 0.0001 

Error  27 181.05700 6.70581   

Total 29 353.80300    

Note: * Significant at a level of 5% of probability (.01 =< p < .05) 

 

The Analysis of Variance shows that there is significant difference among the treatments at 0.05 level of 

probability which implies that the treatments used had a significant effect on the growth of C. bonduc 

seedlings in term of plant height as presented in Table 5.  

Table 6: Analysis of variance table for number of leaves 

SV DF SS MS F P-VALUE  

Treatments 2 14896.86667 7448.43333 10.1587* 0.0004 

Error  27 19796.60000 733.20741   

Total 29 34693.46667    

Note: * Significant at a level of 5% of probability (.01 =< p < .05) 

 

The Analysis of Variance shows that there is a significant difference among the treatments at 0.05 level of 

probability which implies that the treatments used had a significant effect on the growth of C. bonduc 

seedlings in term of number of leaves as presented in Table 6.  



113 
 

 

Table 7: Analysis of variance table for Collar diameter  

SV DF SS MS F P-VALUE  

Treatments 2 0.08867 0.04433 2.0288ns 0.1511 

Error  27 0.59000 0.02185   

Total 29 0.67867    

Note: ns Not significant (p > = .05) 

 

The Analysis of Variance shows that there is no significant difference among the treatments at 0.05 level 

of probability which implies that any of the treatments can be used for collar development of C.  bonduc 

seedlings as revealed in Table 7.  

 

Table 8: Analysis of variance table for leaf area 

SV DF SS MS F P-VALUE  

Treatments 2 1.26067 0.63033 2.9152ns 0.0714 

Error  27 5.83800 0.21622   

Total 29 7.09867    

Note: ns Not significant (p > = .05) 

 

The Analysis of Variance shows that there is no significant difference among the treatments at 0.05 level 

of probability which implies that any of the treatments used had a significant effect on the growth of C. 

bonduc seedlings in terms of leaf area as shown in Table 8.  

 

Conclusion  

This study develops an efficient method to break the dormancy of C. bonduc seeds and effect of different 

soil media on its germination and growth. Five pre-treatment methods were adopted, which are 

(scarification, acid, hot water, direct and cold water treatments). However, only scarification method was 

found to be effective for the germination of C. bonduc. The highest germination percentage was discovered 

from scarification (75%). From the result obtained in this research work, on each parameters assessed, it 
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shows that T1 (C. bonduc seeds planted in topsoil) gave the highest performance in terms of plant height, 

number of leaves, girth and leaf area with mean values of 18.46cm, 96, 0.58cm, and 9.25cm respectively.  

Recommendations 

Based on the findings of this research work, it is therefore recommended that to improve the breaking of 

seed dormancy, germination and improve growth performance of C. bonduc seeds, seeds of this tree species 

should be scarified before planting. Seeds of C. bonduc should be raised in river sand to achieve higher 

percentage of germination before transplanting to the top soil to enhance better growth performance.  
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Abstract 

 
 The effects of varying dietary levels of Moringa oleifera leaf meal (MOLM) on growth performance of Archachatina 

marginata snails, by using 60 A. marginata snailets weighing between 20.05-21.45g P>0.05). The snails were 

randomly divided into six treatments (10 snails and three replicates per treatment (5 snailets each) in a completely 

randomized design (CRD). The treatments were assigned to one of six 2caloric (2.78 ï 3.13 Mcal/kg ME) and 

nitrogenous (23.82 - 24.05 % crude protein, CP) diets containing 0, 5, 10, 15, 20 and 25% MOLM, respectively. Feed 

and water were supplied to the snails throughout the 10 weeks experimental period. The response parameters 

evaluated were body weight (BWT), body weight gain (BWG), feed intake (FI), feed conversion ratio (FCR daily 

protein intake (DPI), protein efficiency ratio (PER), shell length (SL width (SW), carcass yield (CY) and cost of feed 

per kg weight gain (CPWG). Results showed that dietary inclusion of Moringa oleifera leaf meal had significant 

(P<0.05) effects on FI, BWT, BWG, SL and SW, FCR, PI, PER and CPWG. Body weight, BWG and PER were 

significantly (P<0.05) increased as the level of MOLM in the diets increased from 0 to 20%, beyond which there was 

significant (P<0.05) reduction in growth performance. There was significant (P<0.05) reduction in CPWG with 

increases in MOLM inclusion level. There was significant (P<O.05) reduction in live weight, weight of edible portion 

and dressing percentage as the level of MOLM in the diets increased beyond 20%.  

 

Introduction  

 

Heliculture, the farming of snails, has become an important economic activity in Nigeria in recent 

times in a renewed trust to increased animal protein production (Ugwuowo and Ani, 2011). Snail 

farming is environment friendly and can be done with little skill and cash (NRC, 1991; Robert, 

2012; Akinnusi, 2004). Snails are accepted nationwide and in all cultures in Nigeria. Snail meat is 

regarded as a delicacy. It is very palatable, nutritious, rich in protein and iron as well as calcium 

and phosphorus. It is a major source of essential amino acids (lysine, leucine, isoleucine, arginine, 

tryptophan, and phenylalanine; Kalio and Etela, 2011). Snail meat provides more lysine and 

arginine than whole egg and it is perhaps for these amino acid contents that snail meat is 

recommended for convalescing patients (Okonkwo et al., 2000). It is low in sodium, fat, and 

cholesterol, so useful for the treatment of anaemia, asthma, high blood pressure, arteriosclerosis, 

and similar ailments (Okonkwo et al., 2000) while its shell can be incorporated into animal feeds 

or used in liming to reduce soil acidity. Micro animals like snails require and consume less feed. 

Heliculture thus encourages cheap and affordable animal products. Snail meat costs less compared 

to other livestock meats.  

The nutritional quality of snail meat would depend on the quality of the feed they consume. 

Moringa oleifera leaf is a rich source of vitamins, amino acids and minerals (Mekkar and Bekkar, 

1999; Francis et al., 2005). The incorporation of Moringa olefera leaf meal in the diet of growing 

snails may be of help in meeting  

the nutritional and health requirement of snails as well as enhance their growth performance, 

thereby enabling them to attain maturity and market weight within a shorter period of time. This 

study was therefore conducted to determine the growth and cost implications of feeding graded 

levels of Moringa oleifera leaf meal to Acharchatina maginata snailets.  
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Materials and Methods  

Study Area 

 The study was conducted at the Snail Unit of the Department of Forestry Technology, Federal 

College of Forestry, Jericho, Ibadan, Oyo State, Nigeria, for a duration of eight (8) weeks Housing 

and management. The climate of the study area is typically tropical, with relative humidity ranging 

from 65-80%. Average diurnal minimum temperature ranges from 22-24.7°C while the average 

maximum temperature ranges from 33-37 °C. Annual rainfall ranges from 1680-1700mm (Energy 

centre, UNN, 2008, unpublished). 

  

Experimental diets  

Six caloric (2.78-3.13 Mcal/kg ME) and nitrogenous (23.82-24.05% crude protein) diets 

containing 0, 5, 10, 15, 20 and 25% Moringa olefera leaf (MOLM) were formulated for the 

experiment. Other feed ingredients included maize, wheat offal, groundnut cake, soyabean meal, 

fish meal, palm kernel cake, limestone, bone meal, and vitamin premix as presented in Table 1.  

 

Animals used for the Experiment 

Sixty (60) Archachatina marginata snailets with initial average weight of 20.05-21.45g (P>0.05) 

were used for the study. The snails were randomly divided into six groups of 10 snails each in a 

completely randomized design (CRD) and assigned to one of the six caloric (2.78 - 3.13 Meal/kg 

ME) and nitrogenous (23.82 - 24.05% crude protein) diets. Each treatment was replicated thrice 

with housed in a plastic basket measuring 30cm in diameter and 13cm in height with proper 

perforations to enhance easy flow of air and proper draining. Each basket was filled with loamy 

soil treated with hot water to 5cm from tap water to keep the soil moistened baskets were placed 

on a raced wooden platform with the legs dipped in a container filled with spent engine oil for 

protection from provided ad libitum throughout the period was moistened before supply to allow 

problems. Plastic feeding troughs were nocturnal animals and feed mostly at night, they were fed 

in the evenings, between 16:00hrs and 18:00hrs. Fresh feed was given to snails daily. Left over 

feed was removed daily from the feeding trough. The quantity of  

weighed before introduction and the leftover were dried and then weighed to determine daily feed 

intake. The feeding and watering containers were washed every day. Other sanitary measures 

included scooping out buildup of pathogens. 

 

Data collection  

The initial body weight of the snails was measured on the first day and subsequent weights were 

taken every week till the end of the experiment using a sensitive weighing balance (Harvard trip 

balance). The shell length and shell width of the snails were measured with venier calipers on 

weekly basis. Other parameters measured were feed intake, shell length, shell width, carcass yield 

and mortality. Feed conversion ratio (FCR) was calculated as feed: gain; protein intake was 

calculated from feed intake values while protein efficiency ratio (PER) was calculated as weight 

gain divided by protein. 

  

Proximate and Data analyses 

 Feed samples were assayed for proximate composition by the method of AOAC (2005). Data 

collected were subjected to analysis of variance (ANOVA) for completely randomized design 

(CRD). Significantly different means were separated using Duncanôs New Multiple Range Test.  
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Results and Discussion 

 

Proximate compositions of Moringa oleifera leaf meal and experimental diets 

The percentage compositions of the experimental diets are presented in Table 1 while Table 2 

shows the proximate compositions of Moringa oleifera leaf meal and experimental diets. The 

Moringa oleifera leaf meal used in the present study contained 80.5% DM, 32.7% CP, 0.7% EE, 

5.7% ash, 7.9% CF and 33.5% NFE. The crude fiber content of the diets increased as the 

percentage of Moringa oleifera leaf meal increased in the diets.  

 

Table 1: Composition of experimental diet of M. oleifera leaf meal levels (%)  

Ingredients/Diets 1  2 3 4 5 6 

Maize  28.00  27.00 26.00 25.00 24.00 23.00 

Wheat offal  19.00 18.00 17.00 16.00 15.00 15.00 

Groundnut cake  22.00 20.00 19.00 17.00 16.00 14.00 

Soya bean meal 10.00 9.00 8.00 8.00 7.00 6.00 

Fish meal  2.00 2.00 2.00 2.00 2.00 2.00 

Palm kernel cake 14.00 14.00 13.00 12.00 11.00 10.00 

M. oleifera leaf meal  0 5 10 15 20 25 

Bone meal  1.75 1.75 1.75 1.75 1.75 1.75 

Methione  0.25 0.25 0.25 0.25 0.25 0.25 

Limestone  2.50 2.50 2.50 2.50 2.50 2.50 

Lysine  0.25 0.25 0.25 0.25 0.25 0.25 

Vitamin premix  0.25 0.25 0.25 0.25 0.25 0.25 

Total  100  100 100 100 100 100 

 

Table 2: proximate compositions of Moringa oleifera leaf meal and experimental diets 

Crude protein (%) 24.02 23.82 23.90 23.97 24.05  23.84 

Crude fibre (%)  4.71 4.84  4.91 4.97 5.04 5.06 

Energy(Mcal/kg ME)  2.78 2.83 2.91  2.9  3.05 3.13 

Cost of 100kg of feed (N)            7,465.5 7,090.50   6,743.6 6,506.5 6,159.5 5,802.5 

Cost of 1 kg feed (N)  74.66   70.91 67.44  65.07  61.60 58.03 

 

 

Table 3: Effect of Moringa oleifera leaf meal on growth performance and feed intake of A. 

marginata snails  

  0 5 10 15 20 26 

Components/Diets  MOLM 1 2 3 4 5 6 

Dry matter (%) 80.5 88.3 88.6 88.5 88.6 88.5 88.9 
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Crude Protein (%)  32.7 24.05 24.05 23.80 23.78 24.06 24.04 

Ether extract (%) 0.7 3.55 3.55 3.65 4.0 4.25 4.20 

Ash (%) 5.7 8.10 11.15 9.40 11.90 10.70 6.70 

Crude fibre (%) 7.9 6.40 8.95 10.0 14.35 15.50 20.75 

Nitrogen-free extract 

(%) 33.5 

 

46.20 

 

40.90 

 

48.90 

 

35.57 

 

34.57 

 

33.99 

 

33.21 

 

Table 3 shows the growth performance of African giant land snails (Archachatina marginata) fed 

varying dietary levels of Moringa oleifera leaf meal (MOLM). There were significant differences 

(P<0.05) among treatments in average daily feed intake (ADFI), final body weight (FBW), average 

daily gain (ADWG),  

total weight gain (TWG), feed conversion ratio (FCR), shell length (SL), shell width (SW), daily 

protein intake (DPI), protein ratio (PER) and percent mortality. Snails on 10 and 20% MOLM diets 

had i.e (P>0.05) ADFI values and these were significantly (P<0.05) higher than the values of snails 

on other treatments. Snails on 0, 5, 20, and 25% MOLM diets differ significantly (P>0.05) in their 

average daily feed intake values. The final weight of the snails was significantly (P<0.05) affected 

by the treatments.  

Snails on 20% MOLM had the highest (P<0.05) FBW values followed by those of the control 

while snails fed 10, and 15% MOLM surpassed those of 25% in FBW. Snails fed 5 and 25% 

MOLM had equivalent FBW values. Average daily weight gain was statistically the same for snails 

fed 20 and 0% MOLM but was significantly (P<0.05) lowest in snails fed 25% MOLM. Snails fed 

5, 10 and 15% MOLM diets had statistically similar ADWG. Snails fed 20% MOLM diet 

(treatment 5) had the highest (P<0.05) total weight gain followed by snails fed 0, 5, and 10% 

MOLM which in turn surpassed those fed 25% MOLM in total weight gain. Snails on 10% MOLM 

(treatment 3) had significantly (P<0.05) highest feed conversion ratio with those of 25% MOLM. 

The least (best) FCR was recorded for snails fed the control diet (0% MOLM) and those fed 20 

and 5% MOLM. For shell length, snails fed 20% MOLM diet had significantly (P<0.05) highest 

shell length value (1.87cm) compared to other treatments which were statistically of comparable 

values. Snails fed 20% MOLM diet had significantly (P<0.05) highest shell width followed by 

snails fed 15% MOLM diet which in turn surpassed (P<0.05) those fed 25% MOLM. The shell 

width of snails fed 0, 5, and 10% MOLM were least and similar. For daily protein intake, snails 

on 5% MOLM had significantly (P<0.05) highest daily protein intake (1.65g) followed by those 

fed 10% MOLM (0.95g) while snails fed 20% MOLM had the least daily protein intake (0.38g). 

Protein efficiency ratio was highest (P<0.05) in snails fed 20% MOLM (0.32) but least in snails 

fed 0, 5, 10 and 15% MOLM (0.23, 0.20, 0.19 and 0.24, respectively) as presented in Table 4.  
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Table 4: Growth performance of A. marginata fed varying dietary levels of M. oleifera leaf meal 

M. oleifera leaf meal levels (%) 

 0 5 1 15 20 25  

Parameters/Treatments 1 2 3 4 5 6 SEM 

Initial body weight(g) 21.22 20.05 21.20 21.45 20.99 20.93 0.21 

Final body weight(g) 36.18b 33.54cd 34.90c 34.69c 39.27a 32.43d 0.54 

Av. daily weight gain(g) 0.2 lab 0.19b 0.20b 0.19b 0.26a 0.16c 0.01 

Ave. daily feed intake(g) 1.41b l.52b 1.97a 1.61b 1.87a 1.50b 0. 07 

Total weight gain(g) 14.96b 13.49b 13.70b 13.26bc 18.28a 11.49c 0.75 

Feed conversion ratio 6.56c 8.00c 10.11a 8.58bc 7.39c 9.35ab 0.41 

Shell length (Cm) 0.43b 0.31b 0.51b 0.23b 1.87a 0.34b 0.15 

Shell width(mm) 0.04d 0.02d 0.06d 4.25b 5.40a 2.43c 0.54 

Daily protein intake (g) 0.50c 1.65a 0.95b 0.67bc 0.38c 0.57bc 0.13 

Protein efficiency ratio 0.23b 0.20b 0.19b 0.24b 0.32a 0.07c 0.03 

a,b,c,d: Means having different superscripts are significantly (P<0.05) different SEM=Standard 

error of mean. 

 

Table 5: Cost implication of feeding graded levels of MOLM to A. marginata snails  

 0 5 10 15 20 25 - 

Treatments/Parameters 1 2 3 4 5 6 SEM 

Cost of lkg of feed(N) 74.66 70.91 67.44 65.07 61.60 58.03  

Cost of total feed intake(N)  7.35b 7.54b 9.29a 7.33b 6.69bc 6.l0c 0.30 

Cost of daily feed intake(N) 0.llb 0.llb 0.13a 0.llb 0.l0c 0.09d 0.004 

Feed cost per kg wt gain (N) 0.49b 0.56b 0.68a 0.56b 0.53b 0.53b 0.03 

a,b,c: Means having different superscripts are significantly (P<0.05) different, SEM=Standard 

error of mean. 

The cost of total feed intake was highest for snails fed 10% MOLM (9.29 naira) followed by those 

fed 0, 5, 15, and 20% MOLM which were statistically similar (Table 5). The value for snails fed 

25% MOLM was least (6.l0 naira). The cost of daily feed intake followed the same trend as cost 

of total feed consumed. The feed cost per kg gain was smallest in snails fed 0, 5, 15, 20, and 25% 

MOLM but highest in snails fed 10% of the test material (0.68 naira).  

 

Table 6: Carcass yield of A. marginata) fed varying dietary levels of M. olefera leaf meal M. 

olefera leaf meal levels (%)  

 0 5 10 15 20 25  

Treatments/Parameters 1 2 3 4 5 6 SEM 

Live weight (g) 36.18a 33.54bc 34.90b 34.69b 34.60b 32.42c 0.54 

Weight of Edible portion 

(g) 

9.67a 8.20b 8.27b 8.60b 8.52b 7.40c 0.25 

Weight of Visceral (g) 5.09ab 5.40a 4.63bc 5.19ab 4.52c 4.75bc 0.16 

Shell weight (g) 4.97ab 4.16c 4.8lab 5.16a 4.09c 4.5lb c 0.20 

Relative Shell weight (%)  37.23a 34.88ab 32.58b 34.7lab 36.75a 33.29b 1.00 

Dressing (%) 19.l0ab 17.70b 19.20ab 20.74a 19.0lab 20.26a 0.82 

Relative Visceral weight 

(%) 

19.61b 22.92a 18.47b 20.98ab 18.54b 21.53ab 0.74 
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a,b,c: Means having different superscripts are significantly (P<0.05) different,  

SEM=Standard error of mean. 

Table 6 shows the carcass yield of A. marginata fed varying dietary levels of MOLM. Live weight, 

and weight of edible portion was highest for snails fed 0% MOLM (36.18 and 9.67g, respectively) 

followed by those of 10, 15 and 20% for LW (34.90, 34.69 and 34.60, respectively) and 5, 10, 15 

and 20% MOLM for weight of edible parts (8.20, 8.27, 8.60, and 8.52g, respectively). The least 

values for these parameters were observed in snails fed 25% MOLM (32.42, and 7.40g, 

respectively). Weight of viscera was similar in snails fed 0, 5, and 15% MOLM (5.09, 5.40 and 

5.19, respectively) and these were the highest values while the least value was found in snails fed 

20% MOLM (4.53g) which was comparable to those of 10 and 25% MOLM (4.63 and 4.75g, 

respectively). Shell weight was highest in snails fed 15 but this was comparable to those of 0 and 

10% MOLM. 

(5.16, 4.97, 4.81g, respectively) while the least shell weight was recorded in snails fed 20 and 5% 

MOLM (4.09 and 4.16g, respectively). The highest dressing percentage was recorded in snails fed 

0, 20, 5, and 15% MOLM while the least value belonged to snails fed 25% MOLM (33.29%). 

Snails fed 15, and 25% MOLM had highest value for relative shell weight (20.74, and 20.26%, 

respectively) and these were similar to those of 0, 10 and 20% MOLM (19.10, 19.20, and 19.01%, 

respectively). The smallest value of relative shell weight occurred in snails fed 5% MOLM 

(17.70%). The highest relative visceral weight was observed in snails fed diets containing 5, 15, 

and 25% MOLM while the least values were observed in snails fed 10, 20, and 0% MOLM.  

 

Discussion  

 

Proximate composition of Moringa olelfera leaf meal  

The proximate values (80.5% DM, 32.27% CP, 0.7% EE, 5.7% ash, 7.9% CF and 33.5% NFE) of 

Moringa oleifera leaf meal used in the present study (Table 4) differed from the proximate values 

(94.6% DM. 28.0% CP, 5.90% EE. 12.2% ash, 7.10% CF and 46.8% NFE) reported by Olugbemi 

et al., (2010). This variation may have resulted from differences in cultivars/varieties, stage of 

growth and time of harvest, and geographical location (Amaefule and Obioha, 1998; Ani and 

Okorie, 2006; Yang et al., (2006). When compared to other leaf meals that had been used in earlier 

studies for feeding snails (Okpeze et al., 2007), the Moringa oleifera leaf meal used in the present 

study had higher crude protein content (32.7%) than Stylosanthese gracilis leaf (19.97%), lab-lab 

leaf (18.18%) and Carica papaya leaf (22.53%). Ani and Ugwuowo (2011) had shown that feed 

sources with crude protein content in the range of 22% to 25% were adequate for optimal 

performance of growing snails.  

 

Effect of Moringa oleifera leaf meal on growth performance of A. marginata snails  
The significant increases in total weight gain (TWG), ADWG, FBW and PER with increases in 

level of MOLM from 0 to 20% indicate beneficial effect of MOLM at these levels of inclusion. 

Beyond 20% inclusion rate, there was significant reduction in growth performance which may be 

attributed to the highly increased fiber content.  

High dietary fiber is known to limit the availability of nutrients, especially energy and protein 

(Maynard and Loosli, 2000). Depressed apparent nutrient digestibility and nutrient retention as a 

result of high dietary fiber content was reported in broilers (Maynard and Loosli, 2000), in pigs 

(Ani and Ikeh, 2011) and in rabbits (Jokthan et al., 2006). Such depression in apparent nutrient 

digestibility and retention was attributed to high rate of passage of digester and excessive nutrient 
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excretion in animals fed high fiber diets (Kung and Grueling, 2000; Macdonald et al., 2002). The 

role of dietary materials to promote or depress growth performance in snails has been documented 

(Odo et al., 2010). Okpeze et al. (2007) also showed that poor forage utilization resulted in 

depression in growth performance. The significant variation in shell length and width among the 

treatments may be due to variations in the degree of mineral absorption and utilization by snails in 

the various treatments. The low mean shell length and shell width observed in treatments 1, 2, 3, 

4, and 6 might be due to nutrient (calcium and phosphorus) imbalance as reported earlier by 

Fumilayo (2008).  

 

Cost implication of feeding graded levels of MOLM to A. marginata  

The significant reduction in feed cost with increases in the inclusion levels of MOLM invariably 

led to the reduction in the production cost which has the potentials to increase the farmersô profit 

margin and stimulate increased snail production (Ojebiyi et al., 2011).  

The use of non-conventional feed materials in the feeding of non-ruminant animals has been shown 

to reduce the cost of production and enhance profit (Anyanwu et al., 2003; Ani, 2008b).  

 

Effect of graded levels of MOLM on carcass yield of A. marginata snails 

The observed significant reduction in live weight, weight of edible portion and dressing percentage 

as the level of MOLM in the diets increased beyond 20% followed from the reduced growth 

performance beyond 20% inclusion rate which was attributed to poor nutrient absorption and 

utilization on account of the high fiber content of the diets. This result is supported by Macdonald 

et al. (2002) and Jokthan et al., (2006).  

 

Conclusion  

In conclusion, up to 20% MOLM can be included in the diet of growing snails without adverse 

effect on growth performance and carcass yield of the snails but with reduced cost of production. 
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Abstract  

Tropical forest keeps on degrading as a result of effects of high population pressure and socio economic values of 

watershed are being declined as hydrology of tropical forest is becoming vulnerable. Major watersheds in Nigeria 
are such as Lake Chad basin, Ogun river, Osun river, Hadejia river, Ona river, Otin river, Omo river, Mooro 
river and River Niger among others are fast degrading because of various levels of anthropogenic activities. 
The importance of watershed ecosystem sustainability has now become more relevant because of the increasing 

awareness that the sustainability of watershed functions is an essential requisite for sustainable socio-economic 

developments. This paper therefore reviewed the forest/water nexus and socio-economic potentials of watershed 

ecosystem. It is recommended for sustainable watershed ecosystem. Integrated Watershed Planning and Management 

by stakeholders must be ensured. 

 

Keywords: Hydrology, Tropical forest, Watershed, Anthropogenic, Socio-economic. 

 

 

Introduction  

 

Degradation of tropical forest, land and water resources as a result of upsurge in population have 

great impact on the watershed sustainability which could be constraints to sustainable watershed 

management in most developing countries in the tropics such as Nigeria (Wohl, et al., 2012). 

Tropical forest keeps on degrading as a result of effects of high population pressure (FAO, 2001) 

and socio-economic values of watershed are declining as hydrology of tropical forest is becoming 

vulnerable. Watershed is an area of land that catches all precipitation (such as rain and dew) and 

drains or seeps into a marsh, stream, river, lake or groundwater. Watersheds include the streams 

and rivers as well as the land surfaces through which water drains into oceans. The land acts as a 

drainage basin funneling all the surface water within the area into a waterway.  Each watershed is 

separated from adjacent watersheds by ridges of high ground. As rainwater runs downhill, it carries 

sediment and other materials into streams, lakes, wetlands and groundwater (Mathew, 2008). 

As myriad of land use practices expand at the expense of forest and watershed, the impact has been 

particularly severe in tropical forest regions and watershed. The biodiversity is being lost at an 

alarming rate and appreciable numbers of forest species are threatened globally as a result of 

degradation of forest habitats and watershed ecosystem. Integrated watershed management 

approaches are now considered as innovative options for sustaining watershed ecosystems while 

improving human welfare. More specifically, watershed management has become an increasingly 

important issue in many water bodies, including Ogun River in South Western Nigeria basically 

because of various human activities along the river course. Watershed management encompasses 

the holistic approach to managing watershed resources that integrates forestry, agriculture, pasture 

and water management, which can be broadened to rural development with a strong link to the 

livelihoods of the local people (Moffatt et al., 2004). Nigeria among countries in the tropics has 

mailto:asinwa.io@frin.gov.ng
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the world's highest deforestation rate of primary forests according to revised deforestation 
figures from the Food and Agriculture Organization of the United Nations (FAO). Between 2000 
and 2005 the country lost 55.7 percent of its primary forests (FAO, 2007). Human activities 
ranging from indiscriminating logging, agricultural practices, urbanization, industrializations, 
collection of fuel wood and government policy are cited as leading causes of forest clearing in 
the tropics (FAO, 2007). In the same vein, major watersheds in Nigeria such as Lake Chad basin, 
Ogun river, Osun river, Hadejia river, Ona river, Otin river, Omo river, Mooro river and River Niger 
among others are fast degrading because of various levels of anthropogenic activities (Asinwa et 
al., 2018). 
  
Sustainable livelihood and environmental services are dependent of forest biodiversity, water, 

energy, and food security. These have been recognized in numerous national and international 

fora, e.g. the UN-Earth Summit 1992 in Rio, the UN-world summit in 2002on sustainable 

development  in Johannesburg, Sustain Conference 2010-2012 in Kyoto, River symposium 1-16, 

World Energy Congress, etc. (Wohl, et al., 2012). The importance of watershed ecosystem 

sustainability has now become more relevant because of the increasing awareness that the 

sustainability of watershed functions is an essential requisite for sustainable socio economic 

developments (Rachmad et al., 2014). As important global issues, socio-economic values are 

needed to be addressed within the context of watershed management because sustainable 

watershed management is a central challenge in the context of sustainable development (Rachmad 

et al., 2014). Appropriate maintenance of forest hydrology and management of watershed has 

cogent roles in ensuring sustainable livelihood and protected environment against ecosystem 

degradation, pollution, and climate change.  

Unfortunately, in many parts of the tropics, watershed management is being seen from the 

perspective of benefits to water projects alone while it should be in holistic perspective and should 

be considered essential for soil and water conservation, which in the long run will enhance the 

prospect of self-reliance of nations in terms of food and energy (Biswas,2010).Therefore in order 

to foster optimum forest hydrology and watershed management, the socio-economic potentials of 

watershed ecosystem is reviewed in this paper.  

 

Forest and Water Nexus 

Water resources are essential for people, ecology and economic development in both forested and 

non-forested areas. As most tropical natural forests are free from contamination by artificial 

chemicals such as those in urban landscapes or leached from intensive agriculture, the quality of 

their water is often the least hazardous to human health. Paradoxically because of the inherent 

quality of the natural forest environment, standards of environmental protection in selectively 

managed natural forests, including hydrological requirements, are often far tougher than those 

applied in non-forest lands (Chappell et al.,2007). 
 The availability and quality of water in many regions of the world are more threatened by overuse, 

misuse and pollution, and it is increasingly recognized that both are strongly influenced by forests. 

Moreover, climate change is altering forestôs role in regulating water flows and influencing the 

availability of water resources (Rachmad et al., 2014). Therefore, the relationship between forests 

and water is a critical issue that must be accorded high priority. 

It is well established that partial or complete removal of tree cover may accelerate water discharge 

and increase flood risk during the rainy season and may reduce river flow or even cause river beds 

to dry out in the dry season. However, the importance of forest cover in regulating hydrological 
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flows has often been underestimated (Bonelland Bruijnzeel,2007). Impacts of forest cover removal 

are evident only at the micro level and in association with short-duration and low-intensity rainfall 

events (which are usually the most frequent). As rainfall duration or intensity increases, or as 

distance of the rainfall area from the watershed increases, the influence of tree cover on flow 

regulation decreases (Bonelland Bruijnzeel,2007).It is in maintaining high water quality that 

forests make their most significant contribution to the hydrological characteristics of watershed 

ecosystems (Bren, 2000). This is achieved through minimization of soil erosion on site, reduction 

of sediment in water bodies (wetlands, ponds, lakes, streams, rivers) and trapping or filtering of 

other water pollutants by the forest litter, particularly through the following mechanisms: 

V On sloping land; soil moves downhill mainly because of gravity and displacement by the 

splash action of raindrops. Natural forest cover provides the most effective barrier to 

splash-induced soil erosion, largely because of the contribution of the lower canopy leaves 

and the ground litter in reducing the force of splashing. Forest removal and replacement 

with other land use systems leads in most cases to higher and accelerated erosion unless 

great care in soil conservation is practiced(Cassells et al.,2004).  

V Erosion is generally associated with a higher sediment concentration in runoff and with 

siltation of watercourses. Good forest cover is more effective than any other kind of land 

cover in keeping the water as sediment free as possible. The surface cover, debris and tree 

roots trap sediments and stop their down slope movement. Moreover, deep tree roots 

stabilize slopes and help prevent shallow landslides. 

V In addition to sediment, various types of pollution depending on nearby land use and 

drainage to the watercourse can also impair water quality. Potential pollutants include 

excessive concentrations of organic matter (leading to water eutrophication) and 

agricultural or industrial chemicals. Forest is certainly an appropriate ground cover for 

drinking-waterïsupply watersheds, because forestry activities (with the exception of 

intensively managed plantations) generally use no fertilizers or pesticides and avoid 

pollution from domestic sewage or industrial processes. In addition, non-point source 

pollution (i.e. pollution from many diffuse sources) from domestic, industrial and 

agricultural use can be greatly reduced or even eliminated by maintaining adequate riparian 

forest buffer zones along watercourses (Bren, 2000). 

 

Forested catchments supply a high proportion of the water for domestic, agricultural, industrial 

and ecological needs in both upstream and downstream areas. A key challenge faced by land, forest 

and water managers is to maximize the wide range of multi-sectoral forest benefits without 

detriment to water resources and ecosystem function. To address this challenge, there is an urgent 

need for a better understanding of the interactions between forests/trees and water, for awareness 

raising and capacity building in forest hydrology, and for embedding this knowledge and the 

research findings in policies. Similarly, there is a need to develop institutional mechanisms to 

enhance synergies in dealing with issues related to forests and water as well as to implement and 

enforce action programmes at the national and regional levels. 

 

Major factors militating against watershed ecosystems 

Climate Change 

Climate is a major driver of forest species distributions and the growth rate and structure of forests. 

Thus, climate change can potentially have significant effects on forest hydrology, particularly the 

amount of water available downstream (IPCC, 2014). Lives of people and natural resources in the 
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watersheds of rivers in Nigeria such as Ogun river, River Niger, River Benue, Osun river, River 

Hadeija, Otin river, Lake Chad among others are under serious threat as the climate change 

challenge facing the their watershed worsens. The degradation of watersheds, which provide food 

for several people in Nigeria and the disappearance of natural resources has become a global 

calamity and therefore require urgent attention or else the cascading effects will worsen. As a result 

of the climate change, there have being low precipitation and high intensity of sun which results 

in reduction in water level and size of water bodies compared with what they were in the past. The 

surface areas have decreased and fish production in most of these water bodies drastically declined  

(IPCC, 2014). 

 

Anthropogenic Activities 

Nigeriaôs watersheds used to enhance water resource for fishermen, livestock farmers and riparian 

farmers (Plate 1). They were the epitome of productivity, food security and wealth to the people 

residing in the basin and beyond. In Chad alone, it was estimated that there were about 20,000 

commercial fish sellers at the period. The Lake Chad Basin, which is shared by Algeria, Cameroon, 

the Central African Republic, Chad, Libya, Niger, Nigeria, and Sudan, could aggravate migration 

and directly linked to the challenges face by herdsmen across the region (Lemoalle et al., 2012). 

Considering that larger populations of these countries live below poverty lines, there is fear of 

looming water shortage for drinking and a sound environment conducive for socio-economic 

development as it also offers a unique social and cultural environment contributing to the rich 

diversity of the region (Lemoalle et al., 2012). Menace of human activities ranges from 

overgrazing, deforestation (Plate 2), overexploitation, bush burning mining among others have led 

to the loss of pasture and the initiation of the trans human migration and incessant conflict between 

farmers and herdsmen. Now many watersheds in Nigeria are source of insecurity, instability, and 

loss of livelihoods as they are experiencing variability in size due anthropogenic activities. 

 

   
                        Plate 1: Arable crop farm along Ogun River course in Southwestern Nigeria 

                        Source: Field Survey 2015 

 

 

 

 


