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Preface

The 2¢ Commonwealth Forestry Association (CFA) Conference 2018, Nigeria Chapter is a-diplltmthe fourth
CFA Workshop held in November, 2017 at the Federal Uniyes$iAgriculture Abeokuta, Ogun State Nigeria.

CFA, Nigeria Chapter is a neprofit association under the supervision of the CFA Headquarters, United Kingdom.
Though, some Nigerians have been members since 1970s, the Nigerian Chapter of the Assosidtionaliy
inaugurated on the 08 September, 2011 at the Federal University of Technology, Akure, Ondo StateThig&ia

a research oriented conference that seeks to bring together forestry and allied natural resource scientists, graduates,
developmenexperts 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 28eXoi/@6®) provides that

the name of the Association shall be the Commonwealth Forestry Association. The Charter-aad/8wdich

follow incorporate amendments agreed at the Annual General Meeting on 5 May, 1981 and which submitted to the
Privy Council fo 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; (i) deace education in the value of trees and
forests for the conservation of wildlife, soil and water resources, amenity and recrdatjofio promote research

for efficient and sustained production of timber resources and into thergltgionship betwen 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) Mtvééoa ce

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 ® Commonwealth Forestry Association Goe r e n ¢ e Cdlldbdraiion iofsStakeholders for
Dynamic Restoration of Forest Estate in Nigeriad.

Papers presented in this proceedings, which were peer reviewed, include lead papers and voluntary papers. They are
classified under the following stthemes:

1. Trends in Public and Private Forest Ownership in Nigeria

2. Forest Governancéssues and Forestry Entrepreneurship

3. Forest Management and Investment Opportunities in Nigeria

4. Environment, Climate Change, REDDand Bio-Energy

5. Integrity of Forest Ecosysten) Biodiversity and watershed management

6. Future Wildlife Conservation and Ecotourism for posterity in Nigerian Economy
7. Issues on Tropical Forest Inventory, Measurements aatb

8. Sustainable Utilization of Forest Products and Herlddkedicine

The Commonwdth Forestry Association Nigeria Chapter appreciates the moral support of th&€Naceellor,
Federal University of Agriculture Abeokuta in person of Professor F. K. Salako for hostin§ t6€2& Conference,
Nigeria Chapter. The efforts of members ofthbOrganizing 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. Olorunfebn, I. O.0. Osunsina
(Secretary, LOC) and Mr. A. O. Agbadediran (Assistant Secretary, LOC) are highly appreciated.

| appreciate the immense contributions of all Executive Officers of CFA Nigeria Chapter for the success of this
conference. They are Pessor A.C. Adetogun (VieBresident), 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. law@lana (Exofficio) and Professor S. O. Akindele (Ex
officio).

Professor B. O. Agbeja

President, Commonwealth Forestry Association Nigeria Chapter
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Socioeconomic impactof Forestry Plantation on the surrounding villages
in Omo Forest Reserve Enclave at ljebtEast Local Government Area of Ogun
State

Akinola, O.0., Aghimien, E.V., Kehinde, B.R., and Adebisi, R.I.

Federal College of Forestry, Ibadan
Corresponding Author #nail: funmalf@yahoo.ca

Abstract

The study examined the so&conomic impact of Ogun State Forestry Plantation (OGSFPP) at Omo Forest Reserve
Enclave in ljebtEast 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 wi% population in each selected village. A total of one hundred and forty
eight questionnaires wegadministered 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% beliein 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 respeibelieved 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 understardamgatidon
forestry problems, which in fact, have existed here since 1906 when the Nigerian Forestry
Department was established (Adeyd975).In that year the Ire rubber treiftumia elastia)

was planted in Gambari, llaro and OsHarest reserve. Tdplanting 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 project 6s to(eshaBISH & Rndudtdal) plartabign evbi¢hj v e
supplemented by other sources, would ensure the sustained pulp wood supply to Iwopin Pulp and
paper mill and provide future saviogs 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 successtultivation of plantains and cassava. Some of these so called
failed areas are now fully established with cocoa trees. Some of the noticétdrieeses include:
Idegun, Abakumdu I, Abakundu II, Erila, Jegbende, Owkeanri etc.

The plantation also serve other crucial roles including maintaining the environmental integrity of
the aea and veritable source of Ndimber Forest Products (NTFPs)ttee 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, itsuagrising 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 popularenistbound to be

2



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 thlece for effective management of the plantation and

the peripheral villagers.

There are several compartments that have beerogedtby cocoa farmers (AkinbosqQyg903.

Efforts should be mde to study the socieconomidmpact of the Ogun State foregiplantation

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 St@tgun State Forestry Plantation Project, Area J4 is located

in Omo Forest Reserve in ljebu East Local Government Ogun State. This reserve and Oluwa River
in the East, the Oni River flowing in the Nobuth direction and the Benlragos express road

in the South. It has a gazette total area of 139100 ha. The forest is dominated by the ljebu
Communities, who are mainly Yoruba. Their major occupational is farming.

Sampling Technique and Sample Size

In conducting this research, six communities were sadestcording to the nearest to the reserve.
These are Abeku Village, Eleyele Village, Abakurudu Il Village, Jegbonde Village, Temidire
Village and Owonifari Village. Data were collected through personal interview 26&b
population in each selectedlate.

Data Collection

A total of one hundred and forty eight questionnaires were distributed. The questionnaire consist
of sociceconomic of the forestry plantation, source of income generation, demographic
characteristics of respondents, infrastructuralifaes benefited.

Data Analysis
Descriptive statistiandchi-square were used to analyse the daththehypothesisvere tested

Results and Discussios

Table Irevealed that 15 (10.1%) questionnaire were administered in Abeku village 13(8.&%) we
distributed in Eleyele village, 5(3.4) were distributed in Abakurudu 1l village, 15 (10.1%) were
distributed in Jegbende village, 50 (33.8%) in Temidire village an@@3®%) in Owonifari
village, making a total of 148 questionnaires. However, the eviidi3 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




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 showshat86.5% respondents were males while 13.5% were females. This may be due
to the fact that farm practices is considered as a male job. Abou¥a300 #he respondents were

within the age range of 3@5 years 12.1% were within the age range efi@6/ears, 10.1% fell

within the age range of 445 years, 21.6% of the respondent fell within the age range-6046
years, while 19.0% of the respondeel fvithin the age range of 580 years and 6.8% of the
respondent fell within the age range of 60 abagepresented in Table B/ajority of the
respondents had no formal education (55.4%) an indication that they did not have little or no
academic knowlegk. (14.2%) of the respondents has adult education. Wiil6% 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. Howdyér. 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 educatasrevealed in Table 4

Table 4: Educational Backgroundf 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: Sourceof Incomeof Respondents
Farming only 108 72.9
Farming ad government work 10 6.8




Farming and Craftwork 5 3.4

Farming and Fishing 25 16.9
All of the above - -
Total 148 100.0

Table 5revealed that 72.9% of the respondents engaged in farming only, 3.4% of the respondent
engaged in farming and crafovk, 16.9% of the respondent engaged in farming and fishing
only.

Table 6: Social Servicesf Respondents

Benefits Frequency Percentage
Education Facilities 70 47.3
Medical Facilities 52 35.1

Good Roads 26 17.6

Good water - -

supply

Electricity supjy - -

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 faciliti@s%

Table 7: Number of Cultivated Crops bdyespondents

Crop Cultiv ation Frequency Percentage
Cassava, Kolanut, Cocoa Plantain 20 13.5
Cocoa, Plantain, Kolanut and Yam 42 28.4
Cocoa,Planfain and Kolanut 86 58.1
Total 148 100.0

Table 7 bows that respondent cultivated 13.5% Cassava, kolanut, Cocoa and Plantin,d28.
the respondent cultivatedocoa, Plantain and kolanut and 58.1% @ risspondent 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




Table 8 revealed th&0.8% 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 NonWood Forest Pragtt 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 9shows tha#d0.5% of the respondents claimed that fuel wood is theomaprrwood
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 thetfzat they are already attached to medicinal plants.

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

Problems Frequency Percentage
lllegal felling 2 1.4

Fire out break 3 2.0
Pouching 1 0.7

Project staff embarrassment 55 37.2

Land $ortage 28 18.9
Ownership agreement 40 27.0
Compensation (Initial owner) 19 12.8

Total 148 100.0.

Table 10shows that project staff harassment (37.2%) is the major problem faced by the respondent
in the reserve while ownership of the land is cleinly specified has (27.0%), land shortage has
(18.9%), the initial inhabitant must be compensated ha$%),fire outbreak has (20%), illegal

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

Table 11. Solution suggested by the respondent.

Solution Freqiency Percentage
Policy against illegal felling 8 54
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 mudie compensated 20 13.5

e.g by giving the Baales salary monthly.



Total 148 100.0

Table 11shows that most of the respondefii$.1%)suggests that there should be provision for
more farming land while (16.9%) believed that ownership of the land neusiebrly 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
HOq: There is no significant r e | lacharactarigihiangg bet w
socioeconomics effect of the OGSFPP.

Table 12 Chi-square Analysis of Respondent Personal Characteristics

Variables X?-tab X? 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
Educdional 9.488 81.6 4 0.05 Reject Ho
Quialification

Income generation | 7.815 126.3 3 0.05 Reject Ho
Socio effect 7.789 126.5 5 0.05 Reject Ho

The resultrevealed that all the personal characteristics of the respondents are significant at 0.05
level of sgnificance (Sex X53.2P> 0.05; Age X=22.7 >0.05; Educational Qualification?&

81.6> 0.05; Income generatior? X26.3> 0.05); Socio effect>¢ 126.5> 0.0%s presented in

Table 12

Table 13 Chi-square Analysis of Problem Faced by the Respordent
Variables X?-tab X? cal D.F Probability | Decision

Problem faced | 12.592 84.8 6 0.05 ERejectHo

The significance of gender may be due to the fact that the males are prominently involved in
forestry activities than drastgiisrbeliévednalbeeabrmle ¢ o un
occupation. H@ There is no significant relationship between problems faced by the respondents

and the soci@conomic effect of OGSFPP.

X2 cal> X? tab and this means that the null hypothesis is rejected, this is bevapsetilem faced

by the respondents are significarasepresented 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@@&SFPP 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 pointfoview, we can say emphatically even these roads are not put in place



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 muchveootuehly

for their domesticusenad t hey wi | | definitely collect the
resultof this, with fast growingpopulation, it will be at detriment of the plantation and natural
forest (OGSFPP, J4). In these areas, caghfarming (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 Sangersybsaying that the land belongs to their forefathers and they can do anyitting

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 | Hect# land is occupied by each farmer. In
Eleyele, with population &2 people, not less th&® hectares are already gone. The result shows
these villages population is up%92,this means th&d92 hectares and already devastated by the
farmer for Coca, plntain and Kolanut plantatioAccording to record, the area comprises of well

over 42 villages (Area J4 village attendant).

According to the research, those Ilands that are carved out for the
village as enclaves are not enough for their consump8onthey 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. Natal 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 g&pansion, 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 sstpplyage 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 mote faxilities 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 settlebbexmes a thorn in

the flesh, lecause when comparing what theyngiom them to what they lose to them, it is not
what to write home about. For example turnir
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 polidt organisational and cultural frameworks through which diverse interest in the
resources are coordinated and controlleichieving sustainable forest management will only be possible when
sensible rules and regulations are enforced and adhereddweve, 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 |af ti@redparency and
participation in forest decision making as well as poor oversight of forest activities.study was carried out to
assess forest governance in Gambari forest reserve, Oyanstata view to ensuring sustainable forest management

in the ReserveOut of fourteen communities within and around Gambari Forest Reserve, five communities namely:
Longe, Onigambari, Busogboro, Onipe and Olamexe randomly selected for the studrimary data were collected

using two sets of questionnairesrh the forest officials and the forest communifidee objectives were tietermine

the effectiveness of the elements of forest governance in Gambari Forest Reseiwanaedtigate the factors
militating against the implementation of forest policytia forest reserve. The results indicatieat majority of forest

officials (80%) affirmed that they were accountable to the public and the stakeholders of Gambari ForestTreserve.
forest officials (60%) indicated that the stakeholders were not invatvedcision making in the management of the
forest reserveMajority 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 affisjreddchat they were

not availed management authority over resources in the forest res€hee.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 agrestry, 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 recommendeat Bambari 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,
accountabity

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
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stakeholders exercise their say (Amobi &myishi, 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 mdividuals 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 withd@conomic 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 resourcesallsethie 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 Deduerwdere, 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 amaitds, forest governance can

be referred to as the process of planning, utilizing and managing forest resources through joint
efforts of the governafs) and the governed (the people). In such instance, forests are regarded as
common property resources common pool resources. Unfortunately, we do not have forest
governance in Nigeria but purely forest admin
(Ol aji de, 2005) . Government 6s efforts of pr o
govermment has failed in its responsibility in other areas of life that are critical to the citizens.

More so, according to Agrawakt al, (2008), forest governance is concerned with the
management and regulation of a complex interplay of social, poliéicdleconomic issues that

shape the ways in which societies, and specific societal groups, use, allocate and distribute land
and forest resources so as t o hgaodmaadsesosybtentr est s

services. The discussion on fdrgsevernance 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 thestdaimnal

and economic factors that shape how land and forests are used by different economic actors such
as, smallholders, foregiependent communities, and agribusin@g¢she subnational level, the

focus lies on the politicadconomic 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 ioatl 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 resowhgs) 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 wibrto 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 Bankdos recent es
depend directly or indirectly on forests for their livelihood (World Bank, 2000). In-Sabaran

Africa, where the depth and severity of poverty is at its worst (Doretaatl, 2004), people have
historically had relatively unrestricted access to forestsrdPqueople have thusbeen able to
exploit the forests for food, fuel and marketable products. Where forest pigatheting
activities are not restricted to the poor, they depend on these activities to a greater extent. The poor,
and especially poorer womgoften 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 acdopted 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 th&V8sigim

Nigeria, the sustaed 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 forestigrsad\igeria are thwarted

as well as haphazardly implemented ( Agbeja and Verinumbe, 20@@xia has gone through
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the gamut of reforms from policy to governance to institutional reforms. It should be noteworthy

that all administrative reforms are cauted 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 specifidgis¥mined goal or

objedive through statements and mechanisms that guides actions in a particular direction, thereby
avoiding envisioned negative effects. Policy
in guiding action towards achieving a certain objective gdkwe, 2008). Forest Policy,
however, specifies certain principles regardi
felt will contribute to the achievement of some objectives of that society (Worrell, 1970).

Ni geri ads nat watobd6600000kinsl897 whern farsalfonestry administration

started in Nigeria, declined to 360,000kin 1951 (Fayenuwcet al.,2 01 1) . At Ni ge
i ndependence in 1960, the colonial administra:
hectaires (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 (Blasset al.2011). But by 2012this 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
situaton is expected to deteriorate further. The projected level of demand for wood in the year
2020 is 180 million against a sustainable level of supply of less than 100 millfo he rapid

rate of deforestation in the country (approximately 3.5% parrahtranslates 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 wellbein@f 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 conduaten Gambari Forest Reserve (formerbatlan Dstrict Council Forest

Reserve) located in Oluyole Local Government Area of Oyo statar@dg It is one of the early
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forest reserves in the state and it is divided into five series namely: Onigambari, @osQybpe,

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 latitud2%N and 55N and longitude %3'E and R'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 ljebtbde. The reserve is bounded by Abanla and Quo settlements in Oluyole

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

in ljebu-ode local government area of Ogun state. A large part of the original natural rainforest
consisting of indigenous species such Tasminalia spp Triplochiton scleroxylm, Irvingia
gabonensis, Treculidfricana were cleared and replanted with exotic tree speci€Beofona

grandisandGmelinaarborea(Aborisade and Aweto, 1990).

Ownership and Legal Position

Gambari Forest Reserve is owned by the Oyo state GovernmerneskEnee was declared to be

the Ibadan Forest Reserve by a resolution of the Ibadan Council passed'd8¢péenber, 1899
(Working Plan, 1954). No Forest Ordinance existed at the time. A month later, off tife 8
October, 1899, the central portiontbé 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 11.N0.36 of
20" November, 1907The Mamu reserve was listed in the schedule. Part Il of the Forest Ordinance
No.12 0f1916.Cap 95.N0.29 of 1922, section 5, defined the areas mentioned in this schedule as
forest reservelThe Ibadan North and Ibadan South reserves, that is, those portions of the original
Ibadan reserve lying North and South of Mamu reserve, were descriiezischedule, Part 1 of

the same ordinance of 1916. They were defined as forest reserves by Section Il 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 theemye 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 supplemerto Gazette No 35 of the $4une, 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 exted 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'tido26mber,
1953 as Western Region Public Functions, including forestry of the Ibadan Natiegtguth the
1%t of April 1954
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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 wagor the communities around Gambari Foressétee The study made use of

both primary and secondadata. The primary data wetellectedusing structured questionnaire

and the use of interviewchedule sincex few of the respondents could not read amde.

Secondary data sources were utilizedotovide background information and other necessary
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information to achieve some of the objectives of thelywt Secondary data were obtairfeaim

foresty division,the headquartergurnak, proceedings, annual reports, textbqaidts.

Population and Samling Procedure

The first sets of questionnaire wexdministered to the forest officialseharge of Gambari Forest
Reserve. Five (5) forest officials namely: one Professional, taitotin andtwo Technical staff
provided information orthe forest reserve The second sgetof questionnaire wertor the
communities around tHerest reserve. There wetd communitis around the reserve comprising
Adebayo, Dalley, Sereki, Mamu, Onipe, Longe, Olonde, Olowa, Aba Adeshola, Abanla, Olubi,
Ahori, Busogboro and Ogambari conmunities. Five (5) communities namelyonge,
Onigambari, Busogboro, Onipe and Oloware raadomly selected for the studéx. total of 145
booklets of questionnairgere administered to the comunities around the reserve while five were
adminisered tothe forest officials. Ten percesamplingintensity using Diawet al (2002) was

used for the selection of respondents as follows2®=n=30, n=33, n=28 andn=28 that were
randomly selected in communitjggspectively. Therefore, a total 50 respondents were used

for the studyDiaw 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 100@spectively

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 t hlitatesagaimsthe inplererdatidn of foeest policg t o r

t

was assigned a value of 1 and r e s pagansttben t t ha

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 semse, Heclearly

indicated the variable(s) i.e. factormilitating againstthe implementation of forest policy

objectives. The factors were Ineffective Supervision and CoordinatidihSC), Unauthorised
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Fellers UF), Inadequatdnformation from Policy Makex (IIPM), Lack of Complementary Roles

by all ForestryStakeholders(LCRFS), Lack of Encouragement of Private ForestEPF),
Inadequate Personn@P), Inadequate Fund@F), Lack of Good Transportation Facilift GTF),
Minimal Conflict (MC), Inadequate Segrity Measures (ISM), Inappropriate Sancti@)(ILack

of Protection of Environmen{LPE) andLack of Encouragement of Agrtorestry (LEA).
Preliminary investigation involved fitting all the factors that encourage implementation of forest
policy and then &ckward elimination was done to obtain the best subset models. The final loss on
accuracy was computed using odds ratio (Deeks, 1996 and Blaais1998).

The logistic model of a respongébetween 0 and 1 is given as:

DEQRO e aEM aeMWMn éééééééééé. (Equationl)

The simplest form of logistic model is expressed as:

OO 10 Lo TR ¢ R ¢ 1 TSRS (Eqicat 2)

Where,

1= probability of forest policy being effdvely implemented in Gambari Fores¢$erve

X1= vector of predictor or independent variables (factonitating againstforest policy
implementation)

a and b = regression parameters

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

While the independent variableeas factors militating againsbrest policy implementation

(X1, X2, X3, X4, X5, X6, X7:seeeeurrrrrrrmmnns Xn).
Logit (EFPI) = a+bX 1+baX o+ X z+baXs+bsXs+beXe+b7X 7+....+HhXn. ... (Equation 3
Where,

EFPI = Probability oEffective Forest Policy Implementationrg

ISC =Ineffective Supervision and Coordinati¢X1)

UF=Unauthorised Fellers (X

[IPM=Inadequate Information from Policy Make(pss)

LCRFS=Lack of Complementary Roles by all Forestry Stakeho{¥e)s
LEPF4.ack of Encouragement of Private Foresk)X

IP=Inadequate PersonngXe)

IF=Inadequate Fund&x)

GTF= Inadguate Transport FacilitfXs)
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MC= Minimal Conflict(Xo)
ISM=Inadequate Security Measur@s$io)
|S=Inappropriate SanctioX11)

LPE=Lack of Protection of Environant(X.2)

LEA = Lack ofEncouragment of Agreforestry(X1s)

Results and Discussion

Elements of Forest Governance

Table 1showed that majority (80%) of the faiteofficials affirmed that they wel@countable to
the public and the stakeholders while 20% of the respondents said tm®f aceountable to the
public and stakeholder3hese findings are in agreement with the principle of forest policy on
forest conservation and protection of the environment (Agbeja, ZD&Be 1 furtheshowed that
majority of the forest officis (60%)indicated that the stakeholders wao# involved in decision

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

in the decision making processes in the forest resdiakle 2 showed thahajority of the
respondent§64.1% affirmed that they were nabnsulted in the management of resources in the
reserve whi¢ 35.9% said that they wewdnsulted in the management of the reseiMee
respondents60.7%) agreed that they didot have management authordyer resources in the
forest reservevhile 39.3% said that they hadanagement authority over some resources in the
reserve.These findings are in agreement witteinzenDick and Knox (1999}hat argued that
property rights play a central role in natuedaurce management. Also, ruhaluseholds regularly
supplement their income from forest resour¢@dhikari et al., 2004; Babulo et al, 2008
Cavendish (2000); Fisher, 2004; Maetal., 2007; Pattanayak and Sills, 2001; Ra#t#l.,2015,
Shackletoretal., 2007). Therefore, giving access and managennights over forest resources to
local communities is expectdd enhance livelihoods and other berefdf theimpoverished
people (Rahuet al, 2015).

Table 1: Forest Of f i c itseotFerést Geemancerthatexisbimthet h e
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 2 071
Total 5 100

Field Survey, 2017

Table 2: ForestCo mmu n i Respenses to the Elementsf Forest governance that exisin
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 (Equationl) presentedor Gamlari Forest Reserve gave overall significant fit to the data
judging from ¢ v a | g0e05 Ineffieative Suparsisios and Gaorflinattoa n t
(ISC) had the highest Odds ratio with 12098. This was followedviyimal Conflict (MC),
Inadequate Fuding(IF), Lack ofEncouragement of Agrtorestry(LEA), Inadequate Information
from Policy Makers(lIPM) and Inalequate PersonndlP) with Odds ratio 277.26, 221.75,
78.39,28.75 and 14.55, respectively (Table 3). The results were is in line with dheydirof
Faleyimu and Agbejé2012) which indicatethatlack of Effective Supervision and Coordination
Inadequate information from the policymakkad significant relationship with effective forest

policy implementation
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Model 1

000 WY& O IYQo@ou Yad ®YSp @ PRI o& v Yo 'OO DX Y1 &'YXOY
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B OXPYLEPWD PP RP M

N= 150, Final L 0 s B3=R01M0, pH®MOO®2, ] (df

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 AgHmrestry

Table 3 Logistic binary nature of factors influencing effective forestpolicy implementation
in Gambari forest reserve

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

Independent variables Coefficient Odd-ratio
Whether presence &SCwill influence Effective Forest Policy Implemttion 9.400 12098.300*
Whether presence &U will influence Effective Forest Policy Implementation 11.388 0.000
Whether presence &PM will influence Effective Forest Policy Implementation 3.359 28.747*
Whether presence @RFSwill influence Hfective Forest Policy Implementation 7.784 0.000
Whether presence &PF will influence Effective Forest Policy Implementation 6.906 0.001
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Whether presence o will influence Effective Forest Policy Implementation 2.678 14.555*

Whether presencd ¢ will influence Effective Forest Policy Implementation 5.402 221.749*
Whether presence &lGTF will influence Effective Forest Policy Implementation 5.499 0.004
Whether presence dMC will influence Effective Forest Policy Implementation 5.625 277.255*
Whether presence t&M will influence Effective Forest Policy Implementation 6.662 0.001
Whether presence & will influence Effective Forest Policy Implementation 6.368 0.002
Whether presence aPE will influence Effective Forest Policy Iplementation 56.919 0.000
Whether presence aEA will influence Effective Forest Policy Implementation 4.362 78.391*

* Significant p<0.05

Source: Field Survey, 2017.

Conclusion and Recommendations

The study indicated thatchieving sustainable fest managemennh Gambari Forest Reserve
would be possible wherules and regulations erenforced and adhered fthis in turn would
enable diverse interest in the resources to be coordinated and controlled.

It is recommended that Forestry service shaflthecessity promote effective supervision and
coordination, manage conflicts within the forest, provide adequate funding, encourage
agroforestry, adequate information from Polidgkers and adequate personnel in the

administration of Forest Management.
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Abstract

Rural communities in Nigeria have suffered tremendously tireeyears 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 Nigedaisi¢e 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. Theseays 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 betweeral rfiorest 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 meaiydmellers into becoming forest
entrepreneurs

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

Introduction

Rural communities in Nigeria have suffered tremendously overy¢hes 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 diseas€or 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 futureagiss, 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 dwellershie 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
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urban markets. However it is sad to note that this great entrepreneurial potential of alieisdw 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 oigariorest 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 tleapacity and willingness to develop, organize and manage absisienture along

with its risks in order to make profit. The dictionary went further to state that entrepreneurial spirit is
characterized by innovation and rtlking, and is an essential part of a nation's ability to succeed in an
ever changing and ineasingly competitive global market pla¢e.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 additior thexr 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 vaisdmples of rural forest esrprises in the country
include fuel wood and charcoal enterprises, ssdle sawnilling, commercial hunting, Basket/mat/hat
weaving, Wood carving, Carpentry/furniture and handicraft production (Romero 2006). Generally speaking

most forest enterprisen 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 thedpital out lay, number of employees, sdl@sover,
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 wimaghines 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 infludnckztal
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 tmatal 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 tenaciouslgitotthditions 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 teegst 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 Osemeobo9Zplisted 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 cla 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 playgmonoles

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.

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 (284&)tallest businesses are run
entirely by single individuals or small teams. The reason for this is because taéreapiired to

start most rural enterprise is small.

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
consistingsolely 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 requiresnent

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 helpingitinéo maintain their customers. Wikipedia
(2018) noted thatmsall 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 resopexdallsthe 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 abetter 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 governmis 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 fa 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 a®hiiany 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/ Semirars 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 melant to he
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 riskEhe workshop will naoubt 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 goernment 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 teywornote 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 Ibe 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 intendiegremeurs 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 Reggtration 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 ensuringhthat all
unnecessanpureaucratic 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 woulthe enterprises to establish and registeir thusinesses.

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 entreprerisum®ated. 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

thattheir business is sustainable.
Conclusion

This paper has shown that rural forest enterprises have the absirgofthening the livelihoods of rural
dwellers and bring about the development of the rural areas. For this to hapakforest entreprenes

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 developmermrovision 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 helpingnotproural forest

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

Agroforestry is recognizeds a promising landise technology and an interface between agriculture and forestry.
This study investigates the determinants of Agroforestry technology utilisation among rural enclave dwellers in Oyo
State, NigeriaMulti-stage sampling procedure was dsfur forest reserves were purposively selectedrandom
selection of sevendive percent (75%) of the registered enclave dwellers from each of the selected forestveserve
made giving a total of 171 respondents. Primary data whtined using awell-structured questionnaire
complemented with oral interview to elicit more information from the farmers. Data were analyzedessirigtive

and regression analysis. Results show #iadut half of the farmers are relatively newagroforestry practies but

the average income accrued to an agroforestry farmer was &lfifi,567. Farmers are into all forms of agroforestry
practices. The prevalent practices among the respondents include plscaitigred 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 usabige commonly planted tree species weiteus sinensi, Mangifera indica,

Cola nitida and Moringa oleifera. &jression analysis show thage, farmsize, annual income from agricultural
activities and noragricultural activities were significantly influential to the utilization of agroforestry practices. Study
hypot heses affirm that icatiersgnd matital rstatgsédo modinfloeace itheimlevél ofqgu a | i |
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 reseasthtdApromote 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 managerveninga olefera

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 natiof@d production in sustainable ways that do not
degrade the natur al resource base. The <cont.i
exacerbated by the protracted poverty and food security crisis iBahdran Africa where per

capita food produabin 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 populatiag tbn pefrcapita incomes

of less than one US dollar per day (World Bank 1995). Agroforestry practices have considerable
potenti al i n hel ping susdprwleems @oopeta,fl99& Sancheza 6 s m:
1995) through provision of a widermge of tree products for domestic use or sale (Fragizl,

2001Db).
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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 cothpare
conventional crop production. Agroforestry can also potentially reduce deforestation while
increasing food, fodder and fuel wood production (Neupane and Thapa, 2002; Neupane
2002). Benefits that accrue from usage of agroforestry include foddnatrition security,
increased income and assets, improved land management (Garrity, 2006); it also creates
environmental and management synergies (Race, 200§¢rian farmers are facing serious
problems of sustaining their livelihoods due to urbammaand 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 imediate 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,
agricutural 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 narmeemaging. 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 interactibenefits of agroforestry and other farming activities (Egeonu and
Okoro, 2005). Most of the research studies have been studied from the biophysical perEpective.
current government of Nigeria has been taking different measures to reduce povertynate cli
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 managegseinsthat 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 aesaobing 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 neadoption by the farers 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 und#reir socieeconomic circumstance. This however, made the
adoption of agroforestry technologies among rural farmers in the State unsatisResolis from

both onstation and otiarm 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 technol@geegpromoted 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 thaiemite adoption of agroforestry technologies, but
most of them do not show how these can be managed so as to improve adiopdiy.
Agroforestry instead of being merely the handmaiden of forestry is being used more as an
agricultural system, particularfior smallscale 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 practic8therefore, this study is iehded 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 technologadaiances, 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 tecamomics in

the development of systemsdaprojects Cerdanet 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
projectst o | ack of peopl edbs parti-kbelpprajecis.ofaremetdyhe v e
this, many agroforestry institutions are now calling for increased -®ocinomic research (
Mekuria and Waddington 2004). By examining less than successful prgpasiers have
increasingly recognized the importance of social and economic factors in the adoption of these
systems. Agroforestry requiresdepth social and economic analyses in assessment of economic
feasibility of agroforestry systems and factorstabnting 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 carryingheustudy. 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, lwajowa ahSaki West LGA, Okoo/Iroo forest reserve in Ogbomosho, Gambari
forest reserve in Oluyole LGA, ljaiye 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 sewdiviy percem (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 Number of
registered famers farmers
selected (75%)
Olaseinde forest reserve in Akinwunmi area of Iseyin LGA 70 53
Olokemeji forest reserve in Ibarapast LGA 55 41
Gambari forest reserve in Oluyole LGA 68 51
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ljaiye forest reserve in Akinyele LGA 35 26

TOTAL 228 171

Data for this study was collected using a vaptlictured questionnaire. Field survey was used to
gather primary data for this study.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 Discussin

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 maeied.
average household size was 6 members whereag%80&Y) of theespondents had between one

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

417 60 years of age with mean age of 48 years which implies that the farmers are young, agile
and still in the active productivega categoryA large proportion (60.8%) of the agroforestry
farmers were practising Islam and everyone belonged to a form dfaditional religious group

or the other. Most (56.7%) of the farmers have a primary education, followed by those with no
formd 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 toga(Bid.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 2 1.2

operator(tractor)
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 cobolit half (49.1%) of them

were realizing an annuab00n@@0Oneb btett weenavd0d®g
to an agroforestry farmer in the study area was aldddh8,567. The studindicated that about

half (49.1%) of the farmers are relatively new to #groforestry practicebaving 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 mossigurced fronfamily 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
20,006 100, 00O 14 8.2
100,00t 500, 00O 84 49.1
500,00t 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 29
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 plantirsgattered trees on their farmlands thereby making this practice

the mest 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. Howmeaetices 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(3%.1) 68(39.8) 1.85 7t
Integrated Taungya 35(20.5) 66(38.6)  70(40.9) 1.79 8"
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) 242 3¢
Alley farming 77(45.0) 26(15.2) 68(39.8) 2.05 5t
Shelter belts 5(2.9) 37(21.6)  129(75.4) 1.27 11"
Windbreaks 2(1.2) 54(31.6) 115(67.3) 1.34 10"
Home garden 72(42.1)  24(14.0)  75(43.9) 1.97 6"
Retaining trees on farm land 86(50.3) 54(31.60 31(18.1) 2.32 4t
Planting trees on boundary 41(24.0)  47(27.5) 83(48.5) 1.75 9N
Scattered trees on farmland 119(69.6)  35(20.5) 17(9.9) 2.59 18t

*Multiple Response
Source: Field survey, 2017.

Among those practices that were always utilized, the study revealsratved fallow irshifting

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 thategratedTaungya and Taungyarming 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) 85 49.7
137 21.8
21.9 13.00 29.00
High (above mean) 86 50.3
21.97 29

Source: Field survey, 2017.
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Conclusion

Based on the findings of the study, it denconcluded 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
prevaknt among the respondents in the study area. #soit half of the farmers are relatively

new to theagroforestry practicelsaving years of experience less or equal to decade despite their
age may be because they are afraid of going into agroforeBligy.most common agroforestry
practices in the study iscattered 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 ardanproved &llow in shifting cultivation, having scattered trees on the
farmland and Alley cropping were the most always utilized among the agroforesrty practices. Also,
Citrus sinensiMangifera indica, Cola nitideandMoringa oleiferawerethe commonly planted
treespecies among the agroforestry farmers. Some of the constraint militating against the practice
of agroforestry includes long gestation period, land tenure system and lack of technicabknow
There was high level of utilization of agroforestry techgas in the study area. Using «guare

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 areage, farm size, annual income from agricultural activities and annual
income from noragricultural activities were positively and significantly influential to the
utilization of agroforestry practices in the study area.

Recommendations

Other agroforestrynactices 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 fofreginy, 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. Researchtasns 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
extensionagent and nogovernmental 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 todyetter h
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 alarmiRgrest 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 detsdrttie 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 théhairstLidy 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 wkie asalyzing 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
ingtitutes 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 loggingf@gsiry practices, maturity of young trees

and planting of tress to extdriorest 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 tlespondents 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 servicesstmianagement. However, educational qualification

was found to be significantly related with respondent
management. The study concluded that extension service delivery is effective to an ergminig 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, extensgervices, 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 riviel 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 disappeagifast 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 thatasaerned 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. Theaction 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, nongovernmental bodies as well as the private sector partiaipetotuding extension
services for forest conservation and protection (Agbogidi and Ofuoku,2009) .Onuetaalu,
(2001), maintained that extension education is a voluntary out of school education programme for
adults comprising relevant content derivedhiraesearches 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 eksatalfarmers, through
agroforestry technology a@nservation of smallsize log and wood processing technology,
scientific information about biodiversity and new concept in forest conservation and protection
(Onumaduwet al, 2001) and this can only be achieved with aggressive forestry. Forestry extension
programme involves training activities for communities through shemn courses, field visits

and practical demonstration in specific areas and disciplines including tree tending techniques,
maintenance of hand tools, sustainable harvesting practioefs 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 forestras 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 (Bartelirét al,1996; Mehran and Elham, 2011).

Training could be regardeas 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 tégmtion 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; Aledi, 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. Ogunvealal (2006), Agbogidi and Ofdar (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.

Onumadugt d (2001); Adeoduret al2005) reported that environmental forestry cedplith

an aggressive extension education stands out as the best option for combating environmental
degradationForest resources management is the use of forests and forest lands in a way and at a
rate that maintain forest biodiversity, productivity, negeation 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 ecosySensf the main reasons for poor
management of fesst 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 the@gsséiven

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 henads ihot 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-orestry 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 otherces: 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 wiknable 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 increasshgnfanagement

and conservation through their linkage role between researchers and end users.

Methodology

This study was carried out in Oyo State, Souifdest Nigeria. Oyo State is one of the thisiy

states of the Federal Republic of Nigeria. It wastae 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 oNigeria within longitude 7°23'47"N and 3°55'0"E and covers approximately an
area of 28,454 square kilometevhulti-stage sampling procedure was used in selecting a total of
170 respondents for the study. There are nine (9) forest reserves in Oyo il Qdaseinde

forest reserve in Akinwunmi area of Iseyin LGA, Opara forest reserve in Atisbo, Itesiwaju,
lwajowa and Saki West LGA, Okoo/lroo forest reserve in Ogbomosho, Gambari forest reserve in
Oluyole LGA, ljaiye forest reserve in Akinyele LGA, Ostuoest 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 g&cted 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 stagelvied 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 studyase hundred and seventy (170).

Table 1:Diagramatic Representation of The Sampling Procedure And Sample Size
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S/IN | Forest Reserveg Number | Villages around the| Villages Number of
Selected of forest | forest reserves selected rural
officers dwellers
selected
1 OparaForest Ten (10) | Sanni sala, Adegboju Sanni Sala | Twelve (12)
reserve Ayegun wasimi,Ore¢ Ayegun Twelve (12)
village Wasimi
2 Olaseinde Ten (10) | Lawon Akinwumi Twelve (12)
Forest reserve pala,Akinwunmi, Lawon Pala | Twelve (12)
Lawure, River Ogun
3 Okoo/lroo Ten (10) | Ayegun, Yemetu| Ikolaba Twelve (12)
Forest reserve Ikolaba, Atoba Ayegun Twelve (12)
4 Olokemeji Ten (10) | Idi-ope, Olokemeji, Idi-ope, Twelve (12)
Forest reserve Temidire Olokemeji Twelve (12)
5 lgangan Ten (10) | Asunnara, Idiapa,| Asunnara, | Twelve (12)
Forest reserve Abule Tapa Abule tapa | Twelve (12)
Total | 5 50 18 10 120

Data for this study was collected using a wsttuctured questionnaire and interview schedule.
Field survey was used to gather primary data for this studyrugtured 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 Dscussion

Result obtained from the study showed that most (54.2%) of the forest users were within the age
range of 4150 years, while more than half (64.0%) of the forest officers were within the age
bracket of 3140 years, the mean ages of both Forestsuand 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% feale. 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 Chrigttafi% 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 edocaéind 5.8% had OND while 8.3%. while
about 66% of the forest officers had tertiary education ranging from-88i®while 26.0% and

8.0% had secondary and primary education respectively. Analysis of result obtained from the study
also revealed that morban half (65%) of forest users were engaged in agriculture, 30.8% and
4.2% were engaged in lumbering and trading respectively.
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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 theybbaneexposed 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 indarathat agriculturakxtension 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

Iltems Forest users Forest officers
Available  Not Available Not
available available
1 Creating awareness by distribution of  42.3 57.7 58.0 42.0

publications (handbill, flyer, panmtet)
for the rural public in relation to forest

management.

2 Installing educational posters in the pub 30.8 69.2 74.0 26.0
places in relation to forest management

3 Information on modern equipment to us 10.8 89.2 54.0 46.0

by forest officers in mtecting themselves
and preventing poaching of forest
resources.

4 Dissemination of information in relation 90.0 10.0 84.0 16.0
to public participation in forest
management.

5 Teaching the rural dwellers in local 89.2 10.8 68.0 32.0
dialect in relationd forest management.

6 Organise natural forest resources 5.8 94.2 4.0 96.0
management week among students
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Presenting television, movies and radio 24.2
programmes for the public in relation to
forest management.

Tree planting campaigns 97.5
Awareness campaign through the medii 87.5
warning people about illegality of
encroaching into forest reserves and
against bush burning

Public enlightenment campaign at the
community level

Information on modern equipment to us -
by forest officers in protecting themselv
and preventing poaching of forest
resources

Encourage forest officers to visit other -
countries to observe other praets in
forest management and adopt them
Education programme that emphasizes -
forest officers knowledge of forest
ecology, forest pathology, forest
economic and many other forest
management practices

98.3

75.8 26.0 74.0
2.5 98.0 2.0

12.5 80.0 20.0
1.7 98.0 2.0

100.0 54.0 46.0
100.0 20.0 80.0
100.0 38.0 62.0

Source: Field suwvey (2016)

Table 4: Distribution by categorization of availability of extension services on forest

management

Forest users

Forest officers

Level of Freq. % Mean SD Freq. % Mean SD
availability

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 a& 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 ifiniging
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 Freq. % Mean Standard Maximum Minimum

effectiveness deviation value value
Forest officers High 23 540 511 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 (201p
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 reportemkipve 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, foest 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, inadequéiading of extension services inrestry, 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 ervices 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 withiseg 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, managementil& 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 unprtiductive
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 théndings from the study, the following recommendations were made:

1 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.

1 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.

1 Trainthetrainers strategies should be adopted by extensionist so as to ensure that a critical
mass of exerts 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.

a7



1 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, sympusimnecia
by government and NeGovernmental Agencies.

1 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 nekto be given urgent attention.

1 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 gaweent.
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Abstract

The study focused on the cost and return structure in the timber industry in ljebu North, Ogun State. The study made
use of both primary and secondary data. The instrument used for icqjléoeé primary data was aset of structured
guestionnaires. 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 42086l adtties

were retailers while 24.7% were wholesalers of timbers and both had regular supply of the products. The operational
capital among the timbers business wWd3,641,905.6 and the average annual income Wa$82,064.2. The
budgetary analysis r@aled that the total annual profit for timber traders ranged betwi#?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 constrédned 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 encogrdige 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 highestalued forest product in mosbrests. In 2008, the export of
industrial round wood, sawn wood and wemased 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 $onese, 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 eéfyca 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 primaryaw 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 Degdrt
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 pede grave threat to sustainable forest
management (SFM) in the country (Adetula, 20083wmills consume the majority of the industrial
round wood produced in Nigeria. Most existing sawmills comprise old and poorly maintained horizontal
band saws thatra manually pushed against stationary logs. This technology is outdated it is unsuitable for
the smaller logs available today, its lumber recovery is estimated at cA§%40and it does not allow
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sawing for grade. For etiutesah estimatbid USE39 hill@rdasnudlly ilmb e r
foreign exchange by supplying wood fuel to meet
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, Akaneleal, 2007).Timber trade accounts for a larger proportion of

total Agricultural share of international economics which contributes to -secioomic
development (Toledo, 2006).

This has important implication for economic growth and development, since it fawourabl
affects the terms of trade. In Nigeria, the export revenue from timber industry grew at 4.1, 8.0 and
28.8 percent between 1960, 196070, and 19780 respectively (Singh, 1983). The export value
earnings from timber is obtained from products like kayyn wood, veneer and pulpwood (Kalu
and Okojie, 2009)traditionally, Thus, the need to measure the financial performance of timber
industry firmsdéd value addition is unavoidabl
value addition improves cporate performance remains inconclusive since no clear positive
correl ation between the firmsd size or thei
economic performance has been found up to now (Kolo and Vogt, 2003

The furniture industry is stragjic 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
companis 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 isd@naloor; 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 sawwood 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 othe
forest products to be fully harnessed (Lariredeal, 2010). It will also reduce the ecological
impacts of utilization on the forests for sustainable management. Thebased industry in
Nigeria suffers from production inefficiency as a result of potggration, poor cost and returns
database and neminvestment 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 ljebu nddbal of Ogun State in Western region of
Nigeri a. It is | ocated in the tropical zone,

the Greenwich meridian. Ogun State has a mean annual rainfall of about 1200mm and a mean
monthly temperature of0l°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 reasonsgb#iat it has the largest forest
coveragearea. In the second stage one Local Government Areawas randomly selected from the
division which is ljebu north, This LGA was chosen because it housed the highest number of saw
mills and forest reserves in the arkathe third stage, 15 samills 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 wasat 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-TCé ééééééééé. . (1)
RRTI=10RM )¢ ¢ 6 é € é é € é é . (2)
GM=TR-TVC.£ éééééééééé. .. (3
RRFC =100RF%ec)e . é €6 éééééeé. . (4)

WhereRMCF = 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=rRetm 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

Tablel: Social Economic charaaristics 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 thariN500,000 15 10.0
N 5,000,001 N 1,000000 88 58.7
N 1,000,001 N 5,000,000 41 27.3
AboveN 5,000,000 06, 4.0
Mean of business operation capital A 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 thariN500,000 31 20.7
N 500,001i N 1,0000,000 91 60.7
N 1,000,001 N 2,000,000 13 8.7
AboveN 2,000,000 15 10.0
Mean of Annual Income N 1,682,064.2

Nature of business owneship

Private 150 100.0
Public

Source: Field Survey 2015

Table 1 presents the results of the se@ionomic characteristics of the timber industry.The
results showed that 24.7% of the industries were wholesalers while 42.0% were retdilE8%a
were producerds andl5. 3% operate both types
respondents were retailers in the timber industry in ljebu north local government.The results
further show that 90% of the industry had regular supply ittithieer 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 theiproducts 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 transparptbduct. 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 bet3ysamslago,

33.3% were established betweebykars back, while 18.0% and 7.3% of timber industries were
established betweerf¥ years and above 10years back. The mean year of establishment of timber
industry in ljebu north was found to be 5.8years. The results shihae@7.3% had access to
AN1,000,000 N 5,000,000 as working capital and 58% couldmobiZe 000,000" N 1,000,000,

4.0% had access to more thHgrb,000,000 while 10% of the industry had access to lessihan
500,000 as working capital. The mean busneperation capital for timber industry waks
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 betwe8norkers, 35.3% had 8 workers while 8.7%
had more than 6 workers in the timber industries. This result implies that the majority of the
industry had between3 workers and this could contribute to the outpuheir production. The
table also revealed that 8.7% eardé¢t,000,001- N 2,000,000 per annum,60.7% earridd
500,001i N 1,000,000 per annum,10% earned more #dh000,000 per annum while 26.7%
earned less thadl 500,000 per annum. The mean annual incdarethe industries wa$d
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 gsmment was well below the federal government approved

minimum wage.

Table 2: Budgetary Analysis of Timber Industry in ljeu 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 1,030,747.1€ 985,786.82 892,515.97
Total revenue 3,043,855.3 2,477,426.91 2,429,782.64 3,107,998.1¢€ 3,286,857.74
Total Profit 1,823,654.55 1,273,103.63 1,399,035.4F 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 4.3 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 ljebu north of Ogun State. The
average revenue for the industry for year 2010 to 2014 ranged beN#4P9,72.64, and
N3,286,857.74. The average fixed cost for the industry ranged bethN8d48,636 and
N772,727.27.The average total variable cost ranged betiéénd73. 48 ard548879.61. The
net profit ranged betwed% 1,273,103.63 anbi2, 394,341.77.

The rate ofeturn 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
ljiebu north. This result indicates that for every naira inve$tgd N37 was ralised 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 ljebu 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 facilés and high transport cost 18 12.06
150 100

Source: Field survey, 2015

Constraints facing the Timber industry

Table 3 shows that timber industries in ljebu north encountered several constraints. About
27.3% of the timber busass 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 respectivelyimbeut
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, hightoofstransportation 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
liebu 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 ited 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
cooperate 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 dusustainably 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 imprtwemarket equilibrium price and supply levels of timber
business in ljebu north of Ogun State, there is need to improve on the supply of energy and power
for production processes in the study afeathermore, 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 seconpliargessing 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 ndeThe study was designed to analyze the role of Non Timber Forest Products
ANTFPso and their contribution to household income in
(80) respondents were randomly selected and studied. Data colleatedmadyzed 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 4150years, 75.6% were married and 37.3% of the respondents had no formal edu@testudy 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 t1l
posiive. The study recommended that more forest plantations should be established so as to help better the life of the
citizenry.

Keywaords: Contribution, Income, Livelihood, NTFPs, Exploitation

Introduction

Forest plays an important role in human existeNtiions 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 d., 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 (An6A).20ver 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 planégd animals or parts other than industrial timber that are
harvested for human use at the level of-saffport 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 (Marshadl, 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 areartically 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 Nn-timber forest products to household income in Ido local government area,
Oyo state, Nigeria. This study has the following objectives: examine the-eumi@mic
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characteristic of the respondents, examine the income realized from the NTFPS andrioeeter
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 986knt and a population of 103,261 based on 2006 National Population CensusateEhis
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 interveshedule 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

Descriptivestatistical 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-59.4This implies that NTFPs exploiters

were within the middle age group, strong, energetic and productive. Majority of the respondents
were female (70.5%) involved in themaitation 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 wth 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 nmayR¢TFPs

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 trespondents have formal education, this will
increase their skills and technical kndnw which will increase productivity.

Figure 1 shows that 30.1% of the respondents realized lesBHIGO0 from NTFPs monthly.

Also, 4%of the respondents realizeeftween™N1000G N 20000 in a month while the income
betweenN 21000 andN30000 were realized by 8.3% respondents, (40%) gained belveen
31006 N 40000 per month. And 17.6% of the respondents realized be®dA&HNOON 50000
monthly. This also indicatebat NTFPs contribute immensely to the rural economy and financial
security of the rural household. This is in line with Suleiraaal, (2017), that NTFPs play an
important role in supporting rural livelihoods.
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Table 1: Demographic Characteristicsof Respondents

Variables Frequency (n=78) Percentages
Age

20-30 3 3.8
31-40 12 154
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 worsipper 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 9 115
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 8 103
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% expldits foer
medicine, 7% exploits fuel wood for cooking while 2% exploit chewing stick, mushroom and
sponge respectively.
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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
R?=94.9%

***Sjgnificant at 1% U |l evel

Table3 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%
U level This implies that increase in variables will leadricrease in availability of NTFPs.2R

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 Loca
Government Area, Oyo State. It revealed that majority of the respondents were agied eith

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 payvideest policy should
promote private plantation and local agro forestry schemes should be encouraged for sustainable
means of livelihood.
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Abstract

Involvement of the stakelders in resource conservation programs has been recognised as crucial in making
collective natural resource management arrangements wbhis paper assesses the level of involvement of
stakeholders in forest management in Benue SBdta were collectg through questionnaires, interviews, focus

group discussions and field observations. Descriptive and participation index were used to analyse and explain
guantitative data. The study showed that, participation of stakeholders in forest managemenalydewen 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 de
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 wavatvement 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 thaghement 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 forgehmeahapproaches,

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 ageepdwny Shindlergt 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
Roeet al. (2009), the term stakeldersbased 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 (Retal.,2009; Elbakidzeet al, 2010). Ketti (2002) found
that stakehol dersdé analysis has oféesgangt banor e ¢
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 peoProvincial Government/Forest Department (FD),
Feder al Government, Ti mber contractors, NGOO s
Maf i aod. The usefulness of stakehol der anal ysi
compatibility problems étween objectives of the different actors (Grimble and Wellard, 1996).
Most importantly, Long (1992) concluded that stakeholder analysis is central in conflict

63


mailto:sshomkegh@gmail.com

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

Astakeholdero is used, which includes those w
forest and woodland areas, trees, forest and woodland goodsermices (Shackletoret al,
2002).Thusst akehol dersé6 participation in forestry

making that affects natural resources (Kakizawa, 2002). Participation is a voluntary process
whereby people, individually or orgaed groups, can exchange information, express opinions,
articulate interests and have the potential to influence decisions or the ou{Somexkenberg

et al, 2006).Forest management therefore involves the management of diverse skills, values and
normsheld 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 831'E and 1€E and between Latitude3®'N and 810'N andhas 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 1000h5®0mm. Mearannual temperature is R0

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 predantly 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 senegalensi®aniella oliveri, Isoberlina dokaParkia biglobosa, Prosopsisa africana,
Vitellaria paradoxa, Burkea africana Pterocarpus erinaceysAfzelia africana, Borassus
aethiopum, Bombax costatum, Anogeissus leiocarpa Irvingia gaboriémsah et al., 2009;

Hula, 2010; Adagbat al. 2016; Shomkeglet al.2016). The state is characterized by uatob

rolling plain with irregular river valleys and ridges with steep slopes. Generally, the slopes are
between € 1/2% at the southern edge towards the River Benue. It then rises to betwe&f®2 1/2

at the main body of site. There are also occasionghtsewith about 7 1/2% slopes. The drainage
pattern is dendritic.
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Figure 1.1: Map of Benue State Showing Selected Local Government Areas
Source: Ministry of Lands and Survey Makurdi

Data Collection

A socioeconomic survey was conducted to gather primary data from various stakeholders in the
study area. Multistage sampling was adopted tfe 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 praates. 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 LGASs to help evaluate the accuracy of data collected thqoagtionnaire and interviews
(Kasemir et al. 2003). The questionnaire survey was done basearosssectional design as
suggested by Casley and Kumar (1988). The design allowed collection of information at one point
in time. To overcome problems of afiation 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 ScienceBES version 20.0) was used for the analysis of
guantitative data by sorting and coding of the data. Both descriptive and inferential statistical
methods were used to analyse the quantitative Datxriptive statistics such as frequency counts

and percetages were used to explain and illustrate the secomomic characteristics of
stakeholders in the study areRarticipation Index (Pl) was used to assess the extent of
stakehol derds participation in foresaxi(P§) manac
measured stakeholders involvement in forestry project planning, implementation of forestry
projects, monitoring and protection of the forest and forestry benefit sharing based epariive

scale (always=1.0, often= 0.8, occasionally= 0.6, yarél.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 showstheexe nt of st akehol derds participation
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 participatdex 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(P1)
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 inrEstry 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 th#hey 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 @avaivreporting 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 irMonitoring 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, 31% 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 te of stakeholders as shown in figure 5 indicated that all the respondents (100%)
agreed that they have no role in benrsffiaring process.
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Figure 2: Roles of Stakeholders in Forest Resources Planning Figure 3: Roles of Stakeholders ifForest Project Implementation
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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 Tabl8 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 conservatdon an
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

Frequency Percent (%)

Responses

Awareness cremn 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 daross all four key areas of the study. This
i mplies that the participation of majority of

remains low, particularly planning and sharing of benefits accrued from forests. The participation
index washigh in implementation and monitoring compared to planning and beahetiing. This
trend of stakeholdersé participation in fores
the general view and reality in the country. According to Amanor (2@atticipation 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 betmdahe 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 managemend alevelopment, 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 -reatedaaktieitteodndfoe dedison i nv o |
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 stakehold€his agreed with
Andersornet 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 graywitemand from society for more consultation

and involvement, and more transparency and accountability within fetagtd 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 awarenessation 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 theroesou

available within it. Okeem (1987) interprets
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 impinggomnei r | i veso. Accordi ng
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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 anyt for them while they sit idly by.

Conclusion

The study concludes that, the | evel of stakeh:
State is generally low across the key aspect of sustainable forest management, planning,
implementation, matoring 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 recomnmarmgement 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 edangbrogramme 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 dioxigeaf@Oother
greenhouse gases resulting from fossil fuel emissions and deforestation.eGlimaaige 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 lonfy period o
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 envirorant. 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. Negatiffeats 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. Changesriimg 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 changesate ciReducing deforestation and a

small change in our life styles (less carkiatensive life styles and technology choices) can help to reduce greenhouse
gas emissions.

Keywords: Climate change, Greenhouse gases, Deforestation, Environmental sustginabili

Introduction:

The challenge i mposed on the earth due to || if
needs and the increasing human population growth has had many consequences for the health of
ecosystems around the globe. One of the challesgdinate change. The current warming trend

of the earthdés atmosphere has given scientist
activities have contributed significantly to the increase in atmospheric carbon dioxi)ead0

other greenhousgases 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 arenfiyeseperiencing

climate change due to so many environmental degradations caused by both natural factors and
human activities (Nwankwoala, 2018)limate change refers to change in weather patterns over a

long period of time Since the industrial revolain in 1750, human beings have contributed to

climate change through greenhouse gas emissions and aerosols and through changes in land use.
The earthodés climate is changing and the chang
ordinarily think (IPGC, 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 carying 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 damagertoiritr@ment.
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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 emissionsThis is caused by humaetivities through the burning of organic
compounds which results to the relegswf 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 atnpbere. But because of the accumulation of carbon dioxide, they
cannot escape freely from the earthds at mosry
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 thathesg will melt leading to an increase
in the quantity of water in the oceans (Nwankd20d5) As indicated in the figures below,
human factors are largely responsible for the increasing trend of dtersparbon 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. Smladéinges 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 actiesi as shown in figurel. 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),epple 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 climahange.lt 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 thaibleédthe amount of carbon dioxide that
is found in the atmosphere. Each hectare obotivth tropical rainforest typically contains
120 400 tons of carbon in its above ground vegetation (Zle¢rads, 2006). A hectare of
rainforest, if left intact, couldvorth 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 mthe atmosphere.
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Figure 1: Sources of carbon dioxide emissions

SourceDiren (2016).
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Hgure 2: Trend of atmospheric carbon dioxide. Source:1PCC (2013).

Solar activity and volcanic eruptions: A volcano is a mountain that opens downwards to a
reservoi 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 milgsfeama 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 (Gudmundst@i, 2008). Volcanic eruptions inject gases like
sulphur dioxide in to the atmosphere (Rok, 2003). These gases block the incoming solar

radiation from reaching the earthés surface.

volcanic eruption that occured at Mount Pinatubo in Philipines injected about 20 million tons of
sulphur dioxde in to the atmosphere, cooling the earth b§@f6r 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 threatenhuman 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, andsaitioal instability,

always emgge 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 (Aelgal, 2014). Accoding 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 climebange. 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

rapidlyfr om t he soi l making it to dry up and har de

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 langesaicleaving 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 temperaunf 4Pc. 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 mpact 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
egecially in the tropics. It will also decreases natural water storage capacity from glaciers and
snow melting, and eventually reduces water availability for more thasson& t h of t he
population that lives in glacier or snowm#t river basins idluding 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 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 patteres and th
occurrence of heat waves. According to world health organization (WHO, 1996), climate change
have contributed to the emergence andmergence of a number of infectious diseases including
pulmonary syndrome, malaria and dengue fever. Increased lexegooh dioxide from burning
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fossil fuels can also contribute to the wide spread of asthma (Retgalrs2006). In 2003, heat

wave in Europe caused an estimated 35,000 premature deaths from dehydration and heat stroke as
well as cardiovascular collapaad respiratory diseases (Stttal, 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 incrlasing t
formation of phytechemical 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).

Seal/ocean leveise: Melting ice and thermal expansion of oceans are the main causes of sea level
riselt 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 wapdies, 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; Deressal, 2008; BNRCC, 2008). This isagicularly true
in low-income countries, where climate is the primary determinant of agricultural productivity
and adaptive capacities are low (SPORE, 2008; Agiath 2009). This vulnerability has been
demonstrated by the devastating effectprolonged drought in theamthern 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,am 6 s agr i cul tur al activities a
contaminating ground water, destroying biodiversity and other numerous natural resources.
According to Apata (2012), all tregro-ecologicalzones in Nigeria have experienced a decline
in food production due to decline in rainfalh kthe rorthern 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-Switithrecorded 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:he eart hdéds cl i mat e
and many species are unaleadapt to the rapidly changing climate. Some species have been
threatened to extinctio&limate change posssrious threats to biodiversity (Heller and Zavaleta,
2009). Climate change has an increasing influence on the life systems of the eartte tfithe
causes of biodiversity loss. It affects the reproduction and survival of many biological species.

Flooding:Wide spreadncrease in the risk of flooding for many human settlements from both
increased precipitation events and sea level Yifeenclimate gets warmer, it results to heavy
rains, relative sea level rises around most shorel®egeral 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 3ates of the country leaving thousands of people dead, properties worth
billions of Naira destroyed and about 18,000 injured and over 2.1 million peoplereel
completely homeless (Ogbada, 2015).

Efforts by the International Community to Mitigate Clima te Change

The first scientific discovery of how the increasecafbon dioxide would affect climate was
carried out by Svante Arrhenius in 1896.1972, United Nations Conference on the Human
Environment was held in Stockholm, Sweddére conference playedn important role for
development of international polieyiaking 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/orld leaders were called to foess and prevent
potential marmmade changes in climate thabuld affect the welbeing of humanity. In 1988,
Intergovernmental Panel on Climate Change (IPCC) was established by World Meteorological
Organization (WMO) and United Nations Environmental PratactUNEP).

In 1990, Second World Climate Conferengas held in Geneva and esponsored by WMO,

UNEP, United Nations Educational, Scientific and Cultural Organization (UNESCO), and some
other international organizatiohs. 1992, United Nations Conferenaa Environment and
Development (UNCED), also known as the Earth Summit, was held in Rio de Jahetsd

Nations Framework Convention on Climate Change (UNFCCC), Convention on Biological
Diversity (CBD), and United Nations Convention tortbat Desertifiation (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 helGemevawith the aim taminimize 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 seasgusanr

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 ®Hogttherefore 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 availabifityoatimber forest products in Onigambari

forest reserve area in Oyo state. The study focus on thesoaimmic characteristics of the respondents,

the availability of nortimber forest products, benefits of Rtimber forest products and the effectbiate

change on availability of netimber 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 ntsiand percentage distribution were used to describe the data while
chi-square and Pearson produttMoment Correlation (PPMC) were also used to analyze the data.The
result revealed that 52.5% of the respondents perceived thdtmber forest productseve highly available

while 47.5% of the respondents had low. Majority of the respondents (60%) benefited highly ftimmbeon

forest products while 40% had low benefits. Moreover 49.2% of the respondents perceived that the effect of
climate change on thavailability of nontimber forest products was high while 50.8% agreed that it was
low. Chisquare analysis showed that there was no significant relationship betweenesonimmic
characteristics of the respondents and the perceived effect of climatgeckacept 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 netimber 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
nontimber forest products and perceived effect of climate chang®.@88, p= 0.001). it is therefore
recommended that there should be public awareness omgdncampaign on forest issues and how to
maintain the of climate change to improve the benefit derived and sustainability ofimhen forest
products area

Keywords: Climate change, netimber, forest products
Introduction

Forest product is any matarderived from a forest for direct consumption or commercial use such

as lumber, paper or forage fiorestock. Wood, by the dominant forest product, is use for many
purposes, such as wood fuel or the finish structural materials used for the consbitmiiéfings,

or as a raw material in the form of wood pulp, thatsed in the production of paper, FAZD12).

This forest product is categorized into Timber and Nanber forest product (NTFPs).Forest
produce, timber product which are used in ddfarplaces 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 Mlorber forest product (NTFPS)

FAO (2012).

Theterm NoA | mber f or est product and si mi-l ar te
wood forest productsd have emerge as number E
and plant resources other than wood (or timber, in the case ofimixer)derived from forest of
forest tree s pketmber Brest prduiet istused by thé Romdand Agricultural
Organization of the United nation (FAO), and it refers to all plants on forest land and/or from
forest species (Belcher, 2003). NTFPs adso be gathered from sendomesticated plants in
plantations or in agrdorestry schemes, or can be produced in intermediate production system of
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varying degree or domestication. Nomber forest products (NTFPs) are commodities obtained
from forestswhich 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 dter 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-tmer forest products (NTFPs), aspecially
crucial in years of crop failureisually 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 developnimtause of its impacts on health, infrastructure,
settlements, agriculture, and nbmber forest produgfTregulcony and Ndoy&007).

Materials and Methods

This study was carried out Onigambari forest reserve area located along Ibdjdbn ode rad

in Oyo state of Nigeria.lt is located at an elevation of 102 meters above sea level and its population
amounts to 257, 023. lts coordinates are 7A 7
Seconds). Its UTM position is EH98 and its joint operation Gicapreference is NB3Q3.It is

located in the tropic, dry sentlelicious lowland forest with an average rainfall of 1257amd

relative humidity from84.5%W ikipedia, 2016.

The data was collected through tieea wellstructured questionnaire. The pogtibn of the study
wasrural 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 studiye to availability of No-timber forest products the
area.There are fourteei(14) villages in Onigambari forest reserve aréhe dwellers were
randomly selected from each of the villagamu 26, Busogbord30, Camp25, Alabatal8, and
Onigambari21,

A total number of 120 qe#ionnaires were administered ametrieved.

Data was collected using themple descriptive statistical tools (frequency distribution and
percentage) and inferential statistical t¢Clsi squareandPearson Product methodl correlation
(PPMCQ)).

Chi square model

X2 B——

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
BOJ w

MBo B
Results and discussion
Table 1 above shows theso- 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 Netimber forest productsThis 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 tlie age o
respondents in the study area witBpondents be®en the ages of 280 years having the highest
percentage34.2%followed byages between 340 yearg33.3%9 and41-50 yearg28.8%9 while
51years and above have 11.7% of the total populdtsmagreed wittindings of Gingrast al,

(2008) which stated that the younger the farmers the more productive they are.

Table 1: Socieeconomic characteristic of responderst

Variables Frequentyl20 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 @irthctive age in which they have the strength as well as
energy to carry out the wark

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% wasseaparate 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 respondeare norfformal 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 28% of the respondents have their household siaginmg between 4
members, and 43.3% were ranging betwe@&mndembers, while 31.7% of the respondents range
between 8 and above. It could be related to farmer they have large scale size to supporktheir wo
activities. This implies that large household size is encouraged in agriculture in other to reduce the
cost of labour.

Total of 26.7%0f the respondentsavespent 15years in the study area, 25.8% have spel 6
years, 20.0% have spent-12years whi¢ 27.5% have spent 16 and aboMeis shows that most

of the respondent had spent many years in the village. The fachdlsabf the respondents had
spent many years in th@lagesgives them knowledge about the effect of climate change to the
area. Thg even know the better place to harvest, period to harvest etc.

Table 2: Perceivedavailability 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(14.2p7(808)
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(22.583(69.2)
Bitter cola 7(5.8) 23(19.2) 29(24.2%1(50.8)
Palm wine 8(6.7) 7(5.8)21(17.584(70.0)
Honey 8(6.7) 26(21.7)28(23.3) 58(48.3)
Kolanut 8(6.7) 3(2.5)14(11.795(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 revesathat fuel wood has the highest result in the study area, the result shows
that 3.3% of the respondentstiéied that fuel wood were not available, 1.W#re bwly available

and 14.2% of the respondetidstified that fuel wood wereaderaely 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 talthat 6.7% of the respondents testified that kolanut were
not available, 2.5%werelvly available, ad 11.7%were wderately availableyhile 79.2%were
highly available.

Also, majority (70.0%9 of the respondéda testified that palm wine iddhly availableand 17.5%
supportsmoderately available while5.8% and 6.7% chot®sly available and not available
respectively and 69.2% of the respondents testified that medicinal phegttlisavailable 22.5%

of the respondents wereogterately available argl7% wee 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 thatd®awds highly available,
27.5%were moderately availatded 8.3% wereowly while 3.3%were not available. Also 7.5%

of the respondentsstified that Walnut wereat available 10.0% weredwly available and 21.7%
were moderately available while 60.8% whighly 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 moderatebwvailable and 11.7% werewly availabbe while 4.2% were ot available.

And 50.8% of the respondents testified that bitter cola were highly available, 24.2% were
moderately availabland 19.2% wereolwly available while 5.8% were Not available. 48.3% of

the respondents testified that honeyhighly available, 23.3% were moderately available and
21.7% were dbwly available while 6.7% wereoh 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,
Beveragesand 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 lowalyailable while33.3% wereoh available. 36.7%
andl1.7% of the respondents testftbat not only those mentioned NTFPs were available in their
area but there are still Banana and Cashew thed tWighly available,10.8% wereaderately
available and.3% were déwly availdble 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 Employmet 4(3.3) 13(10.8) 22(21.7) 77(64
It serve as food for the dwellers 4(3.3) 5(4.2) 60(50.0) 51(42
It help to protect the forest 5(4.2) 12(10.0) 66(55.0) 37830
Provision of fuel or cooking materials  2(1.7)  4(3.3) 23(19.2) 91(75
Source of research materials for studentg1(3.3)  9(7.5) 48(40.0) 59(49
It serves as source of income 4(3.3) 4(3.3) 36(30.3) 76(63.
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

It is asource 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.

Table3 Shows that the respondents in study area are benefiting frerimbar forest produsin

the forest reserve area, the result shows that 64.2% of the respondents testified-tinaber

forest products hasdh provision of employrant, 21.7% were oderate and 10% were low while

3.3% were n provision of employment. Also, 42.5% of tresspondent testified that notimber
forest products havedhly served as fabfor 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 mediahpurposes and in both cases can be used for domestic consumption and
traded commercially.

The result revealed that 30.8% of the respondents testified thatimier forest product have
highly helped to prevent the forest, 55.0% were moderately af&Mdere lowly while 42.2%
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were 0. Also, 75.8% of the respondents testified that-ntonber 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 Ndeimber forest prodcts have highly provided cooking materials to
the rural dwellers. This is in line with Forestry products, Livelihoods and Conservation (2004)
which sayghat Non timber forest products provide large number of poor people with fuel cooking
food and heatintheir homes.
More also, 49.2% of the respondents testified thattmober 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 thattmober 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 seling non
timber forest product.

The resultfurther shows that most of 70.8% of the respondent testified thatimbar
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%e atital
dwellers rely on wild plants as main medicinal source.
Also, 55.8% of the respondents testified that-tiober 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
nontimber forest products are used for construction of buildings. This result also shows that 53.3%
of the respondents testified that Atmber forest products have highly served as a source of raw
materials to the industry, 32.5% were moderate Hh8% wee low while 3.3% werem This
means that many neimber forest products serve as raw materials for industries. This isein li
with (Alexander 2002) Research findings that many ftonber forest products serve as raw
materials for industries.

The Bable above depictthe perceived effect of climate change on availability offumast timber
products. The result indicates that 13.3% of the respondent testified that perceived effect of climate
change have highly increased the frequency and intensitpodlkit which reduce the availability

of nonttimber forest products, 53.3% were moderate B83% 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 staged#stroying noftimber 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 sortimidriorest
products, 40.8% were moderate and 29v28te low while 17.5% wereaeffect Also, 15.0% of

the respondent testified that perceived effect of climate change have highly prolonged dry season
which promote destruction of Neimber forest products,637% were moderately, and 35.0%
were low while 13.3% were none. This means that prolong dry season which promote destruction
of nonttimber forest products in the study area are not much.

Table 4: Perceived effect of climate change on availability of nertimber forest product in
Onigambari forest reserved area.

Perceived Effect é 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 No#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 earti5(12.5)40(33.3) 53(44.2) 12(10.0)
lead to unfavourable coitithn for many non

timber forest product to survive.

Fallen down of vegetation through wide spre&é(13.3) 47(39.2) 36(30.0) 21(17.5)
storm changes in rain fall pattern which seme

times lead to destruction of some NTFPs.

Change in rain patte may reduce the availabil4(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 thatll.7% of the respondents believe that flooding causes
insufficiencies of eme Nontimber forest productsighly, 21.7% moderately and 41.7% lowly
while 25.0% none. This implies that flooding causes insufficiencies of somdirNiber forest
products does not really occur in the study area. 10.0% of the respondents agreeck#sadme
surface temperature of the earth lead to unfavourable condition for marymio@n 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 expectati@t increasing temperature is
damaging to notimber 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 nortimber forestproducts fghly, 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 taaligst or decreasing the
availability of nontimber forest products.

The further result revealed that 15.0% of the respondent agreed that change in rain pattern
may reduce the availability of nammber forest products, highly, 33.3% were moderately and
40.0% were low 11.7% were none. Maetaal., (2011) reported where change or increase in
rainfall pattern caused by climate change offer a great risk fotimdoer forest products.

Hypotheses testing

Hol: There is no significant relationship betweenthe spondent sé e¢fectafept i or
climate changand some of thesociceconomic characteristics

Table 5: Chi-Square AnalysisSocicEconomic Characteristics Of Respondents.

Variable X*-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 1 Significant at 0.05
The Chisquare analysis above depicts the relationshgot ween r espondentsd p
effect of climate changand some of thesociceconomic characteristics. The study showed that
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a significant and positive relationship betwélsar e s pondent s 0 efieetofcliengte i on o
change and their ducational 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 gendemarital status, religion, household size, tribe, year spleotigh hey
were also found to have positive reé¢ffactofonshi g
climate changethey were not significant. The table above shows that there is no significant
relationship between soeieconomic characteristics (sewarital status, religion, household size,
tribe, year spent) of the respondents and the perceived effect of climate changévalueare
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 ah0.105 (p> 0.05) respectivelyls accepted while Hs 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.’Msdu¥ of this table 248%
and the significant value are 0.004 (p<0.05).i¢drejected 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, hoalsketize, 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 ldw& the household head and the adaptation of improved technologies
and adaptation to climate change.
Ho2: There is no significant relationship between the benefit derived frortimber forest
products of the respondent and perceived effect of climategeh

Table 6: Pearson Product MomentCorrelation (PPMC) Analysis of Benefit of Non-Timber
Forest Products

Variable R-Value P-Value Decision

Benefit of noRtimber forest products -0.288 0.001 S
and perceived effect of
climate change.

*S T Significant at 0.01

In the table above, there is sifigant relationshipbetween the benefit of neimber 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 hypthesis 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
nortrtimber forest products in the study area which make-tNoher forest product produce high
guantity and provide high benefit for the respondenterstidy area. (Sohugen and Se@p®5)
reported that adaptive actions reduce the risks (decrease vdihgrahd increase the benefit of
norttimber forest products.

Conclusion andRecommendatiors

Conclusively, it was gathered from the researchtti@trespondents have knowledg®sout the

effect of climate change on availability of NTFPs in their avdsich 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 -Niomber forest products is wehigh which
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means that the effect of climate change is lesser ortiNdrer forest products and this shows that
the hypothesis on Availability is Null significant.
Therefore, it could be concluded that Nmmber forest product in the study area has asthpd
the effect of climate change.
Since Nontimber 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 foseéshould be maintained and sustained to enable the continuous collection of
norrtimber forest product.
Based on the findings of the study, the following recommendation were made
1  There should be public awareness / education campaign on forest issuesvand h
to maintain the effect of climate change to improve the benefit derived in term income
generation and conservation of the forest, for recreational purpose.
1  Local acts preventing bush burning should be enacted through the communities
1  The rural people o depend on netimber forest product should be carried along
in forest policies formation.
Rural dwellers are increasingly depending on-tiober forest product for their income. Since
norttimber forest product may involve the felling of tree, poliaesl 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 incretisgbeon
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 pesible 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 questionnBiaa 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 tego@ito€E 2 0, 000 mont hl y. Res
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 (39t@¥%g, all t

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 bange 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 r es po oestation/Agho fopestny practrdsishouid.be aldpted by all farmers in Oyo State

as an adaptation measure against climate change as this ensuresesonimmic development and boosts food
security and eradicates poverty.

Keywords: Climate change, ecosystefarming, 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 ofJtinna,2008. Climate
change is one dhe greatest environmental, social and economic threats facing our world today
(Chomitzet 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 tarepemidespread
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 tHsewvgllof

people living in affected areas (Somorin, 2010). A& million local communities around the
globe are estimated to depend on forests (World Bank, 2008).1t is widely recognized that climate
change has caused substantial impacts on forested ecosystems (Patraes2003).The forest
dwellers and adjaceff@rmers 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: fitegy live in areas and shelters that are more susceptible to
these extreme events; second, they do not have the resources to copeseéktteme events;

and third, the poor in developing countries cannot depend on social opportunities like safety nets
to cushion the impacts of extreme events (Sen, 199683.can be attributed to the fact that the
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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 poverfyorest contributes to agricultural stability

by protecting the soil. Forests also cdmite to poverty reduction. dority of the rural
communities depend heavily on forest products for their livelihobdas, income generation

from forests is supplementirige farm income although not many households have the capacity
to take advantage of forelsased income generating activities. Increasing agricultural production
costs in relation to product prices and increasing living costs in general have pushedgeople
exploit forests more intensely, particularly on the general lands to generate cash income. The
implication of a rapidly warming climate for lofliyed organisms (such as trees) and for human
management systems with long planning horizons (such asr{orast significant (Dalet 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 lowt(Blu@004.
Therefore this necessitates this sesd 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 @nd February 1976 as one of the states from the former Western States
(source).The study was carried out in Ogtate, Nigeriawhich lies within latitude7°3 6 a n d
longitude 4 3 1Tde state covers an area2@ 454 square kilomete¢source)lt is an inlandstate

located in souttwestern partwith its capital at Ibadafhe climate ofOyo state is equatorial with

two distinct seasons. The rgiseason commences in April and ends in October with a peak in
July/August while the dry season occurs between Nbeemnd ends in Mardisource) Average

daily temperature ranges betwee?Q%77.0F) and 38C (95.0F), almost throughout the year
(source)The studyconcentrated on Onigambari and Olokemeji forest reserves which happen to
fall under Oluyole and Ibaragzast Local Governments respectively (source).

Sampling procedure and sample size

Field surveywas carried out using questionnaire. The respondents were farmers and other people
l'iving in the forest reserves6 adgusadtoiselegt ¢ o mm
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 aregtsalDiaw
(2002) was adapted to sample forest dless 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 withi 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 (8@ alley village (39).

A total of 208 questionnaires were retrieved; the returns represent 93.27% of the total number of
guestionnaire administered in the study area.

Results and Discussion

Sociceconomic characteristics of respondents

The resuls of the socioeconomic characteristics of all selected nedpnots in the study area
revealedhat 63.3% of respondents were nsalghile 31.8% were femad€Tablel). This implies
that there arenore male farmers in the study area. The result is similar to thiadsof Arclarya
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(2003) in mid hills of Nepal, 58.0% were males and 42.0% Viengales. The table also revealed
that 6.3% were less than 30 years of age. This implies tbatpercentage of youtteeengaged

in agriculture. Also 32.7% falls in the agategory of 4350years. This implies that there were
older people engaged in agriculture than younger pebpiedoes not differ sharpliyom (Agwu,
2011)whosefindings 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, while3.8% were single. This showisat moremarried peopleareengaged in farming
more than singles.

Majority (63.0%) had primary education, 24.0% had seconddugation 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 (8.3%) was Christians, 25.5% were Muslims and 6.2% were
Traditionaliss. This implies more Christian respondewereengaged in agriculture compared to
Muslims and Traditionalists in the study area.This is similar to Adelatrde, (2011) who found

thatin Southwest Nigeria, 65.9% were Christians, 33.5% were Muslims while Traditionalists
accounted for 0.6%nferential statistics showetat the kind of religion the respondents practiced
influenced the way they perceived effect of climate change on lthelihood. Some of the
respondents that are traditionalists indicated that climate change is caused due to their sins while
Christians and musl i ms i ndi c aAlldhedretsptndents vwetei mat e
vulnerable to climate change Adekeet al, (2011).Generallymajority (64.9%) had household

size of 58 members, while 6.3% had household size ef@8embers. This shows that the groups

that formed the largest family size were relatively few in number compared to those up@o 13
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% kadHa. Those that earned less than or
equal t o 20,000 mont hly wh60,@00 mdnthlyathl.9%ledarn 9 % e a
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 agésitor 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 implicatsons
shown in Table 2eduction in yield (42.8%), undefd season (39.9%), shortage of food (37.0%),
pest and disease outbreak and bush burfihg implies that a lot of respondents experienced
hunger during climate change due to reduction in forest resources as well as agricultural
production. According to Manet 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: Socieeconomic characteristics of respondents in the study area

Variables Category Frequency (n = 208) Percentage
Sex Male 142 68.3
Female 66 31.8
Age (years O 30 13 6.3
317 40 51 24.5
4171 50 68 32.7
511 60 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
51 8 135 64.9
971 12 35 16.8
137 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
Farmsizgha) <5 194 93.3
517 10 4.8
81 10 4 1.9
Monthly income (#:K) 020, 000 95 45.7
20,5001 40,000 67 32.2
40,5001 60,000 29 13.9
60,5001 80,000 13 6.3
>80,000 4 1.9

Increased uncertainties in climate variabiltgve become a major challenge for sustaining
agriculture as well as its allied sectors in the faicalready declining forest resources. Thigis
agreement with Arnolét 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 puchase 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 reportedséhdorédst
resources have been reduced due to climate change and over exploitation. This ¢bafirms
findings of (Agwu, 2011) which observedindings that food security among rural African
communities in Zimbabwe has always been supported by the NonfThoiest products (NTFPs)
especially during times of food crisisurther repod from their respondents showed that NTFPs
had also been negatively affected by climate changes leading to a reduction in availability of
NTFPsWhich is in agreement witthe findings ofPanesaet al, (2003) that among the different
forest products the highest reduction was found in Non Timber Forest Products (60%). This
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confirmsthe findings of Norlimber Forest Products research and development project (2005)
that NTFPs [ay an important role in the Ghanian economy by supporting rural livelihood.
However, on undefined seasons (39.9%) kdfing (14.4%)the respondents also indicated that
climate change had partial effect on them with 47.1% claiming that climate chamhdedht
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 reportednbgrgovernmental Panel on Climate
Changé2007). This also shows the report of (Hagd Réd, 2004) that the vulnerability of many
communitiesin developing countries is immensad their capacity to adapt to future climate
change impactery areassumed to be very low.

Table 2: Distribution of vulnerability of respondents to climate change #ects in the two
Forest reserve

Variables No effect (%) Partial effect (%) Serious effect (%)
Reduction in yield 19.2 38.0 42.8
Bush burning 394 23.6 37.0
Flooding 54.8 30.8 14.4
Shortage of food 15.9 47.1 37.0
Undefined seasons 9.6 50.5 39.9
Pest and diseas 22.1 49.5 28.4
outbreak
Table 3: Significant relationship between the
on their livelihood and some socigconomic 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 0.0 S Reject
Monthly income -0.319 0.000 S Accept

PO 0si0Odni f i c a nitnotgighificant (RS);idfdeélyreedos freedom.

Respondent sé perception of <c¢climate change i mp
Table 3below showedhat 6.7% of the respondents were undecided that climate condition may be
changing but this does ndfect 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 disposedhtit leaching of soil nutrients is never due to rainfall pattern. 18.3% were
favourably disposedhat cultivation of forest products will increase the problem of land
degradation being perceived as favourable condition, 44.7% were urdblyodisposed 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 unfavourableddam. This established the adverse effect of climate
change in rural areas as reported by IPCC1R00

Table 3: Distribution of respondents by their perception to climate change effects

Perception SA (%)

A (%)

U (%)

D (%)

SD (%)

The climate condition may 17.3
be changing but this does
not affect forest products

The rise in annual rainfall 34
hasled to increase yield of
forest products

Amount of rainfall is 22.1
fluctuatingand this is never
in favour of forest products

Forest products are lost to 115
disease infection on ¢ffield
due to high relative humidity

Annual rainfall does not 43.3
supportforest products as before

There is high incidence of pest 15.9
due to change in temperature
and rainfall pattern

Leaching of soil nutrients is 17.3
neverdue to rainfall pattern

Cultivation of forest products 5.3
will increase the problem of
land degradation

High humidity ncreases yield 4.8
of forest products

Forest products are under  30.4
threat withthe high rate at

which the temperature

keeps increasing

41.3

16.3

61.1

41.3

44.7

20.7

46.6

12.5

18.3

50.2

94

6.7

16.3

7.7

22.6

4.3

27.9

16.8

5.8

17.9

9.7

22.6

48.6

8.7

14.9

6.7

23.6

13.0

18.3

33.7

8.2

12.0

15.4

0.5

9.6

1.0

12.0

6.3

58.2

154
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The unpredictable nature of 28.4 57.2 4.8 9.1 0.5
sun intensity, temperature,

rainfdl and relative humiditywill

negatively affect foregiroducts

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
ard 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 effeachafecthange, 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 producteeaning 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 thahigh 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 incrdesg@roblem 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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SUB-THEME 5

INTEGRITY OF FOREST ECOSYSTEMS, BIODIVERSITY AND
WATERSHED MANAGEMENT
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Responseof Adansoniadigitata Seedlingsto different Watering
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Abstract

The experiment was carried out at the Forest Nursery Unit of the Federal University of Agricultuokutsheo
determine the effect of ectomycorrhizal inoculation and watering regime on the growth rate of Adansonia digitate
seedlings. Adansonia digitata seedlings were inoculated with ectomycorrhigaari no mycorrhizal () and
watered every day (W every other day (VWWand once a week QMor a period of 12 weeks. Experiment was laid

out in a 2 x 3 factorial in Completely Randomized Design (CRD) with five (5) replications in each treatment. Data
obtained were subjected to both descriptive andoféadt analysis using ANOVA, while significant means were
separated using Fisherdos Least Signifi ca%andcdlordpfyér ence.
content (2.65) were significantly influenced (p<0.05) in seedlings watered @angeek and every other day
respectively. Height (16.73 cm) and leaf area (28.73) amere 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 regine, mycorrhizal inoculation, Adansonia digitata, seedlings, growth rate.

Introduction

Water is an essential constituent and component of every living crdatest trees inclusive and
generallyplantsin particular Forest trees require in certain auigy and quality of water for major
physiological processes suchsgmthesis of carbohydrates gottysical functions such as keeping
plants turgid. Although plants require many biotic and abiotic factors for its growth, water is the
most often limiting &ctor influencing plant productivity (Taet 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 miswesealways
available in the required quantity and quality at the appropriate time leading sometimes to acute
water stress in plant. As reported by Hartmanal. (2005) and Vandoomet al (2012) that water
shortage or its stress due to drought tesul 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 havdeen 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 ofstiwtvery
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
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colonized by a wide range of microbes, includihgse 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 (Luyinduland Haque, 1992; Vogt al, 2005; Smith and Read, 2008)
Adansoniaigitataidentified 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; Bouda2014). According toBouda (2014), the better usef this species will
contribute toa better income and improve the livelihood of Africa farmers who are nurturing the
trees in their farmland. The species importance ranges from wanaliwood 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; Assogleadjo 2010). The pulp constitutes

the most valuable Baobab pradilike the pulp extract used as a hair wash (Chaetaaik, 2009;
Parkoudaet al., 2012). Every part of the African baobab tree has been used by humans for
multipurpose including medicinal and nutritiomedwever, it is not widely cultivate@Gebaueket

al., 2002).The demand for leavesAflansoniadigitata 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 spgar the field is a major constraint to yield

in the sentarid region, identifying efficient nursery management practice through adequate supply
of water and other essential nutrient supply mechanism is crucial (€yaln 2010). Several
mechanisms havee 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 apptindtierearly

growth of Adansoniadigitata seedlings.

Materials and Method
Experimental site

The experiment wascarried out in the forest nursery of thepartment of Forestry and Wildlife
Management in Federal University of Agriculture, Abeokuta. Ttéa &alls within the latitude®7
Nand?58 6 N an d°% 0Band 33 t7m & leas 88gentle 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 anthg 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 82.586 and an average monthly temperature of 35.8
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Experimental methods and layout

A 2 x 3 factorial iInCRD was theexperimental desigasedwith 5 replicates to assess the effect of
watering regime and ectomycorrhizal on the growtAdénsoniadigitata seedlingsA source of
mycorrhizal which was ectomycorrhizal {Mard no mycorrhizal (M) constituted factor A while
the frequency of watering namely: Watering daily 7/7),\WVatering every other day 2/7 (V
and Watering once a week 1(\V/>) was the factor B. Total of six treatments was used for this
studyand are reprased below as Mo, MoW1, MoW2, M1Wo,

M1W>, M1W>. 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 thos that were not inoculated, top soil was used to fill their polythene pot. Sufficient
guantity of water was added to the filled polythene pot and allowed to drain before transplanting.
The seedlings ohAdansoniadigitata were transplanted at42 leaf stge 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 wehb seedlings were allocated to each watering regime. At the
commencement of thertl week of transplanting, seedlings under each treatment were subjected
to varying watering regime.

Data collection

During the period of growth, measurements of both thephwogical 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 watcontent, 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 measared with
ruler, fresh weight of each component were taken with sensitive weighing balance and then the
average wrerecorded

Dry matter

Dry weights of each component (leave, root and shoot) were obtained after being oven dried for
24 hours at 60C. Also the neaissimilation 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 adgftrovernight and
was weighed. Mathematically,

Leaf turgidity = x 100 ééé. 1
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Relative water content=0 O jY O wp m8i8888888¢

Relative Growth rate = — 8888888888888 &

Absolute growth rate = —38888888888888&

Where k= Fresh weight., & = Dry weight., Tw = Turgidity weight., & = Final time, T = Initial
time, T>-T1 = Time intervalbetween initial time and final time,2A= Leaf area at I

A1 = Leaf area at 1f W» = Total dry weight at 7, W1 = Total dry weight at T
Data analysis

Data collected were subjected to statistsnhlysis ofVariances on the general linear model of
SAS Sdtware (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 bd no significant effeqp > 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 mycorrhizalgjMvhile the leaf area, root weight, adt weight

and root to shoot weight ratio had highest mean value of 281864.72¢g, 2.13g and 2.22
respectively with ectomycorrhizal inoculation {MTables 1). Also, turgid weight (9.18, fresh

weight (6.80g), dry weight (1.79), absolute growthate (1.78gwk?) and relative growth rate
0.02gwk*wk*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 th&t legf area with mean value
27.79cm? which was significantly differentpc0.05) from seedlings watered daily (19.66¥)

and every other day (22.241°). However height, collar diameter and the number of leaves on
the seedlings as well as the shootghéiroot 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 significaqis0(05 when watered at two days interva
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 effecbf mycorrhizal inoculation and watering regime had significant effect
(p<0.095). Seedlings watered once a week in the absence of mycorrhizal responded significantly in
their height and leaf area with mean values 1687and 28.72n¥ respectively. The eff# on

height (12.87%m) and leaf area (16.4%61°) 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 {3mO8ie absence of mycorrhizal and this,
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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 ectomycormwasinot 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. Aarding 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 pl@nte to the level of nesignificant difference

in the effects of the amended and +amnended soil on the growth of the seedlings, Smith and
Read (2008) suggested that plants may be selective in their mycorrhizal associafidarssuhia

digitata has shown to be selective in its association with mycarfungi.

Irrespective of mycorrhizal inoculation, seedlings watered once in a wegkli@ved significant
difference in the leaf area which indicates thdansoniadigitata seedlings can withstand water
stress. According to Hartmaret al. (2005) wlo reported that water stress is one of the most
significant abiotic factor affecting plant growth and development especially total leaf area and
stomata conductance howevécansoniadigitata 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
envirorment are often small in number and sfansoniadigitata 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 diffiéy to variable water stress
conditions (Gbadamosi, 2014)he amount of chlorophyll present in the plant was observed to be
enhanced in seedlings watered every other day. According toeRrtg1986) and Oyuret al.

(2010), cell division, its elongan 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 fosmation a
well as transportation in plants (Oyanal.,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 wereignificantly 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 showshAtie@tsoniadigitata seedlings

will thrive well in drought environment before being transplanted to the field. This finding is
supported by Jamet al. (2008) thatAdansonialigitatais an important savanna tree.

CONCLUSION

It was notedhat irrespective bwatering regimedansonialigitata seedlings will perform better

with or without mycorrhizal. As a savannah plakdansonialigitataseedlings will perform better

in a water deficit environment while in the absence of mycorrhizal and reduced amouwatéiof w

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 Addnsoniadigitata should be watered once a
week with no mycorrhizahoculation.

Tablel: Effect of mycorrhizal inoculation on morphological parameters

SH (cm) CD (cm) LN LA (cm?) RW(Qg) SW(g) RATIO
Mo 14.08+0.58 0.260+0.01 8.63+0.35 2250'+0.95 2.79+0.59 1.58+0.33 2.1C¢
472113 2.13+0.39 2.63
M: 14.06+0.66 0.260+0.01 8.26+0.38 23.96'+1.36
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
RGR TW FW DW RWC AGR NAR CcC

Mo

M1

0.0P+0.02 5.30°+0.84  4.37+0.85 0.92+0.17 73.97°t7.97 0.97+0.17 0.02+0.02 1.73'+0.36

0.02+0.02 9.18+1.65 6.8+1.34 1.79+0.36 71.02+6.76 1.78+0.36 0.002+0.00 1.69'+0.27

LSD: 0.05 Mean values with the same supersciipesach column are not significantly different
(p>0.05)

Table 3: Effect of watering regime on morphological parameters

SH(cm) CD(mm) LN LA(cm?) RW(9) SW(g) RATIO

W1
W

13.9G+0.67 0.26% 0.01 8.67+0.40 19.56¢° 1.13 4.20+1.40 2.0440.43 1.92
13.572+0.86 0.2 0.01 8.58+0.53 22.34% 1.57 4.31+1.24 2.07+0.45 2.70
14.76+0.73 0.26% 0.01 8.08+0.38 27.79% 1.39 2.75+0.70 1.4%+0.48 2.8

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
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LSD: 0.05 Mean values with the same superscripts in each column are not significantly different

RGR T™W RWC AGR FW DW NAR CcC
Wo 0.019+0.003 8.39+1.95 64.0+8.40 1.55+0.42 6.24+1.74 1.55+0.41 0.0280+0.027 1.50'20.22
Wi 0.015+0.002 7.66+1.47 73.40+9.78 1.4040.34 6.38+1.42 1.41+0.34 0.0016+0.002 2.69+0.37
W; 0.013+0.002 5.67+1.79 80.06+8.58 1.10'+0.39 4.20°+1.08 1.10+0.38 0.0003+0.000 0.98'*%0.05
(p>0.05)

Table 5: Interactive effect of mycorrhizal inoculation and watering regime on morphological

parameters
SH (cm) CD (cm) LN LA(cm?) RW (9) SW (g) RATIO

MoWo 13.0P+0.93 0.25+0.02 8.97+0.64 16.46+0.83 2.182.03 2.080.61 0.88
MoW: 12.87+1.05 0.27+0.02 7.83+0.67 2233+1.92 3.62£1.91  1.980.70 2.4
MoWz 16.372+0.92 0.26+0.02 9.1°+0.47 28.73+1.19 2.580.95 0.830.23 3.00
MiWo 14.78°+0.94 0.27+0.02 8.37+0.49 22.67P+1.95 6.2%2.27 2.0%0.69 2.97
MiW:  14.26%1.37 0.26+0.02 9.33+0.82 2236°+2.51 5.08:2.36 2.2#0.66 2.97
MiW, 13.1%+1.08 0.28+0.02 7.07+0.55 26.85°+2.54 2.9&1.17  2.0%0.86 1.96

I(_pS>IZ())C§)5§)5 Mean values with the same superscripts in each column are not signifidetint
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Table 6: Interactive effect of mycorrhizal inoculation and watering regime on physiological

parameters
RGR T™W RwWC AGR FW DW NAR CC
MoWo 0.018+0.005 6.0+ 1.80 56.60+10.51 1.05+0.24 4.2%1.74 2.040.24 0.055%0.0553  1.10+0.05
MoWy 0.013+0.003 6.28°+ 1.41 77.06+18.18 1.13+0.35 55%1.64 1.980.35 0.000%0.0001 3.080.35
MoW> 0.008+0.002 3.6+ 1.08 88.24+9.32 0.56+0.27 3.3%1.17 0.8%0.27 0.000%0.00004 1.0%0.09
M1Wo 0.02G+ 0.006  10.78+ 3.27 7142+ 1350 2.048+0.76 8.2%2.87 2.0%0.76 0.000%0.0001  1.9%0.27
M1W1 0.018+0.003 9.03+2.61 69.75+10.36 1.67+0.61 7.242.48 2.2#0.61 0.003%0.0027 2.22:0.60
M1W> 0.018'+0.003 7.73+ 3.30 71.89+ 1456 1.63+0.65 5.08:1.90 2.02:0.65 0.000%0.00020.94%:0.05

LSD: 0.05 Mean values withglsame superscripts in each column are not significantly different

(p>0.05)
Key:

Mo T No mycorrhizal, M1 Ectomycorrhizal , 4 Standard Error of Means, $¥ Watering daily,

W1 T Watering every other day, W Watering once in a week.
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Abstract

The study investigated different greatment methods and soil media on the germination and early growth
performance ofCaesalpina bonducSeeds were collected from a mother tree at the central nursery in Forestry
Research Institute of Nigeria (FRIN). The seeds wergrpaded using four4) different treatments and a controh{T

soaking in HSQ, T.: hot water, &: ambient, F: scarification), while the untreated seeds were sown directly. Twenty
seeds were allotted to each treatment replicated three times making a total of three heedsedrbe 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 Heigcollar diameter, number of leaves and leaf area taken on a weekly basis.
Data obtained were subjected to analysis of varia@aesalpina bonduseedlings planted in tegoil (T1) gave the

highest performance in terms of plant height, collar diameted, number of leaves and leaf area with mean value of
18.46¢cm, 0.58cm, 96 a®d25cni respectively. There were significant differences observed in the growthOab¥<

Based on this experiment, it is therefore recommend that scarification method secaddgied for préreating

seeds o€aesalpina bonduwhile seedlings should be raised in top soil for better growth performance.

Introduction

Ceasalpinia bonduc (L) Roxts a hard seeds legume that belongs to the fab@hsalpiniaceae.
Itiscommony call ed At he Gray Nickero, fever nut
are compound. The flowers are pale yellow in colour, in sapxdiary racemes at the top. The

fruits are inflated pods, covered with prickles, abbgtcm long, 4.2 cmwidth and 2 seeds per

pod. The seeds are globular, hard seed coat, grey in color with a smooth shiny surface. The seeds
are hard, frosttolerant require very long time for germination. See@aésalpinia bondushow
dormancy viability is very poor anitldoes 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 fo
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,
1980). Caesalpinia bonduplays an important role in the biodiversdf/the forests, protection of

the soil and furnishing cover for wildlife. Flowers of this species are the widely source of nectar
for honey beesgylocopa,butter flies and author insects speci®gis dorsatehas been known to

visit flowers of Caesalpiniabonducin 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 genate under suitable environmental conditions. The
conditions necessary to allow seeds to fdbreak
among species, within a species, or among seed sources of the same speciesa|l2tD9).
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Seeds that haveard, thick seed coats that physically prevent water or oxygen movement into
seeds have physical dormancy (Baskirgl.,2000). One of such indigenous plant€aesalpinia

bonduc (Linn) which is being threatened of going into extinction because ahatsility to
regenerate under natural condition.

Caesalpinia bonduts classified as rare and endangered species in the world. The seeds are hard,
frost tolerant and require very long time for germination. See@aes$alpinia bondushow that
dormancy vability 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 feavesdicinal 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 overexploitatiais roots (Hutton, 2001). Widespread loss and
degradation of native forests is now recognized as a global environmental crisis fre202800
global forest area declined by around 20 million ha/yr. (Haesah,2010). Therefore, the study

is aimed &investigating the effect of different seed treatments on the germination and early growth
performance o€aesalpinia bonduc.

Materials and Methods

Experimental Site

Federal College of Forestry, Ibadan, is located at Ibadan North West Local GoveArasenft

Oyo State at latitude 7A23.69406N and Longit
[400mmI500mm and average relative humidity of ab6&%. The average temperature is 32°C

with two distinct seasons, which are dry, usually commencing fifowember 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 o€aesalpinia bonduaevere procured at the Central nursery ofdatry 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 depthldfcth, and River sand was
collected from Nursery B stream, Federal Collegeas€Btry 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 Tropicagriculture.

SeedCollection
Pods were collected from mother treeQdesalpinia bonduin Forestry Research Institute of
Nigeria, central nursery. Seeds were carefully uncapped, washed and air dried after viability test
was carried out through floatati method to determine the viable seeds which can be used for the
experiment and then sorted into different-preatment.
Germination experiment
The selected seeds were thentpeated through the following process;
1. T Twenty seeds o€aesalpinia boduc were soaked inside concentrated acid at 98%
(H2SO) for two minutes, and replicated three times.
2. T» Twenty seeds otaesalpinia bondusoaked in hot water at 99 for two minutes
replicated three times.
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3. Tz Twenty seeds ofaesalpina bonduevere soakedn water at ambientemperature
(x28°C) replicated three times.
4. T4 Twenty seeds o€aesalpinia bonduevere crack with the use of hammer aswvn
immediately in the trays replicated three times.
5. Ts Twenty seeds oCaesalpina bonduwere sown directly whout anytreatment 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 s&ed. 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 mimned and recorded until no germination was noticed. The
number of seedlings germinated was counted as soon as they were noticed.

Growth Assessment

Seedlings prdreated through scarification emerged after 14days of planting while seeds sown in
acid, ha water, water at ambient temperature and directed did not germinated. The seedlings
emerged seedlings were pricked and sown directly into pots filled with 1kg-sbtiofver sand

and mixed top soil and river sand at 50% replicated ten times makinal aftthirty seedlings.

Early growth ofCaesalpinia bonduaere 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.

Seedlngs 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 (&r= 0.74 x length (cm) x width (cm).

Experimental Design

The germination experiment was four treatments with a control replicated threevtiteesarly

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 growtbaafsalpiia bonduc.

Table 1: Experimental Layout

Top soil River sand River sand and Top soll
T2R3 T2R7 T2Ra
T2Re T1Re T2Ro
TiR:1 T1R9 T1Rs3
T2Rs T2R1 T3R2
T3R:1 T1R10 T1R?
T3R9 T3Rs T3Ry?
T2Rs T1R2 T2Rs
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T1Rs T3Re T3Rs
T3R10 T2R2 T3Rs
T2R10 T3Rs T1R4
KEY: Tirepresent top soil,zlrepresent River sand and represent Top soil and River sand.

Data Analysis
The cumulative data collected was subjecteddescriptive mean and analysis of variance
(ANOVA). The means were separated usingsteSignificant Difference (LSD).

Table 2: Laboratory Analysis of Top Soil Used For the Experiment

Constituent Quality
pH (in water) 5.97
0.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
Exchangeble 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 fneh 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 (Hatrah,2000). However, thaability of other

four pretreatments fail to germinate with probability of the -fneatments 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 ofC. bonducseeds subjected to different greatments.
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Pre-treatment Frequency Percentage (%)

H2SQy (98%) 0 0
Hot water direct (9%C) 0 0
Ambient (x28C) 0 0
Scarification 45 75
Direct sowing (Control) 0 0

Table 4: Effect of soil media on heightliameter development, leaf production and leaf ar€ae$alpinia
bonduc

Treatments Height(cm) Collar diameter (cm) Number of Leaf area
leaves (cm?)

T1 (Top soil) 18.46a 0.58 96a 9.25

T, (River sand) 13.24b 0.45 43b 7.9

T:(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;{Ceasalpina bonduseeds planted in topsoil) gave the highest performarteents

of plant height with a mean value of 18.46cm after 12 weeks of planting, followed (@e#@salpina
bonducseeds planted in topsoil + river sand) which gave the mean value of 13.51cm after 12 weeks of
planting, while & (Ceasalpina bonduseeds plaetd 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, f(Ceasalpingbonducseeds 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 Ggakalpina
bonducseeds planted in topsoil + river sand) which gave the mean value oftev I2aveeks of planting,

while T, (Ceasalpina bonduseeds 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 tetGilig2008) which

also obtained higtst number of leaf in top soil.
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Table 4 shows that stem diameteg, (Ceasalpina bonduseeds 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 T
(Ceasalpina bonduseedsplanted river sand) which gave the mean value of 0.49cm after 12 weeks of
planting, while & (Ceasalpina bonduseeds planted in top soil + river sand) gave the lowest performance
with the mean value of 0.45cm after 12 weeks of planting. This result agithegiccordance to the work

of Okunomo (2010) which also affirm that top soil gave the highest performance of Girth.

Table 4 revealed that; {Ceasalpina bonduseeds planted in topsoil) gave the highest performance in
terms of leaf area with mean valag9.25 after 12 weeks of planting, followed by(Teasalpina bonduc

seeds planted in topsoil + river sand) which gave the mean value of 7.9 after 12 weeks of planting, while
T, (Ceasalpina bonduseeds planted in river sand) gave the lowest performaitbehge mean value of

8.14 after 12 weeks of planting. The result agreed with the work of Amber (2010), seeds planted in topsaoil
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 aimédreas at 0.05 level of
probability which implies that the treatments used had a significant effect on the gro@ttbohduc
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 significdférédnce among the treatments at 0.05 level of
probability which implies that the treatments used had a significant effect on the gro@thbohduc
seedlings in term of number of leaves as presented in Table 6.
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Table 7: Analysis of variance table fordllar 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 amongahednts at 0.05 level
of probability which implies that any of the treatments can be used for collar developn@nbofiduc
seedlings as revealed in Table 7.

Table 8: Analysis of variance table for leaf area

SV DF SS MS F P-VALUE
Treatments 2 1.260& 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 thatrey of the treatments used had a significant effect on the growgh of
bonducseedlings in terms of leaf area as shown in Table 8.

Conclusion

This study develops an efficient method to break the dormanCy lebnducseeds and effect of different

soil media on its germination and growth. Five fmeatment 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@fbonducThe hghest 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¢. bonducseeds planted in topsoil) gave the highest performance in terms of plant height,
number of leaves, girth and leaf area with mean values of 18.46¢cm, 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 angprove growth performance @f bonducseeds, seeds of this tree species
should be scarified before planting. Seed€obonducshould be raised in river sand to achieve higher
percentage of germination before transplanting to the top soil to enhdteregb@wth performance.
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Abstract

The effects of varying dietary levels\dbringa oleiferaleaf meal (MOLM) on growth perforance ofArchachatina
marginata snails, by using 6(A. marginatasnailets weighing between 20-2%.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
randomizeddesign (CRD). The treatments were assigned to one of six 2calorici(B78 Mcal/kg ME) and
nitrogenous (23.8224.05 % crude protein, CP) diets containing 0, 5, 10, 15, 20 and 25% MOLM, respectively. Feed
and water were supplietb the snails througbut the 10 weeks experimental period. The response parameters
evaluated were body weight (BWT), body weight gain (BWG), feed intake (Fl), feed conversion ratio (FCR daily
protein intake (DPI), protein efficiency ratio (PER), shell length (SL width (SWass yield (CY) and cost of feed

per kg weight gaiCPWG).Results showed that dietary inclusionMbringa oleiferaleaf meal had significant
(P<0.05) effects on FI, BWBWG, SL and SW, FCR, PI, PER a@PWG 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 wamfficant (P<0O.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 Nigercent

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 nationwidi@ 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 (Okonlawal., 2000). It is low in sodiumfat, and
cholesterol, so useful for the treatment of anaemia, asthma, high blood pressure, arteriosclerosis,
and similar ailments (Okonkwet al.,2000) while its shell can be incorporated into animal feeds

or used in liming to reduce soil acidity. Micamimals 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 fessddbnsume.
Moringa oleiferaleaf is a rich source of vitamins, amino acids and minerals (Mekkar and Bekkar,
1999; Franci®t al, 2005). The incorporation dfloringa oleferaleaf meal in the diet of growing

snails may be of help in meeting

the nutrition& 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 implicatif@eslioig graded

levels ofMoringa oleiferaleaf meal tocAcharchatina maginatanailets.
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Materials and Methods

Study Area

The study was conducted at the Shiit of the Department of Forestry Technology, Federal
College of Forestry, Jericho, Ibadan,dC§tate, 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 fror@22°C while the average
maximumtemperature ranges from-33 °C. Annual rainfall ranges from 168G00mm (Energy
centre, UNN, 2008, unpublished).

Experimental diets

Six caloric (2.783.13 Mcal’/kg ME) and nitrogenous (23:82.05% crude protein) diets
containing 0,5, 10, 15, 20 and®5% Moringa oleferaleaf (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 marginatanailets with initial average weight of 20-2%.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) aassigned to one of the six caloric (2:7813 Meal/kg

ME) and nitrogenous (23.8224.05% 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 teenhance 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 witit epgine oil for
protection from providead libitumthroughout 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 18:00fmssh feed was given to snails daily. Left over
feed was removed dailly 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 containeexe 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 experimenhgs 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. Eed 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 [froximate 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 sep
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Results andDiscussion

Proximate compositionsof Moringa oleiferaleaf meal and experimental diets

The percentage compositions of the experimental diets are presented in Table 1 while Table 2
shows the proximate compositions Mbringa oleiferaleaf meal and experiméal diets. The
Moringa oleiferaleaf 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 d¥loringa oleiferaleaf meal increased in the the

Table 1: Composition of experimental diet M. oleiferaleaf meal level$%)

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.@0 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. oleiferaleaf 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 dfloringa oleiferaleaf meal and experiméal diets
Crude protein (%) 24.02 23.82 23.90 23.97 24.05 23.84
Crude fibre (%) 4.71 4.84 491 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 oleiferaleaf meal on growth performance and feed intakeé\of
marginatasnails

0 5 10 15 20 26
Components/Diets MOLM 1 2 3 4 5 6
Dry matter (%) 80.5 88.3 886 885 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 (%) 0.7 355 355 365 4.0 4.25 4.20
Ash (%) 5.7 8.10 11.15 9.40 1190 10.70 6.70
Crude fibre (%) 7.9 6.40 895 10.0 1435 1550 20.75

Nitrogenfree extrat

(%) 33.5 46.20 33.99 33.21
40.90 48.90 35.57 34.57

Table 3 shows the growth performance of African giant land sf@aithachatina marginatafed
varying dietary levels dfloringa oleiferaleaf 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) goercent 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 or6020, and 25% MOLM diets differ significantly (P>0.05) in their
averae 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, an@5% MOLM surpassed those @5% 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 stdically 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 280%MOLM in total weight gain. Snails on 10% MOLM
(treatment 3) had signdantly (P<0.05) highest feed conversion ratio with thosgb66 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 fed15% MOLM diet which in turn surpassed (P<0.05) those 2&8% MOLM. The shell

width of snails fed 05, and 10% MOLM were least and similar. For daily protein intake, snails
on 5% MOLM had significantly (P<0.05) highest daily protein intake6B8h) followed by those

fed 10% MOLM (0.95g) while snails fed 20% MOLM dh#he least daily protein intake (0.389).
Protein efficiency ratio was highe@d?<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 peformanceof A. marginatafed varying dietary levels d¥l. oleiferaleaf meal
M. oleiferaleaf 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) 3618b 33.54cd 34.90c 34.69c 39.27a 32.43d 0.54

Av. daily weight gain(g) 0.2lab 0.19b 0.20b  0.19b 0.26a 0.16¢c 0.01
Ave. daily feed intake(g) 1.41b 1.52b 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 054

Daily protein intake (Q) 0.50c 1.65a 0.95b 0.67bc 0.38c 0.57bc 0.13

Protkein 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 MOLMAomarginatasnails

0 5 10 15 20 25 -
Treatments/Parameters 1 2 3 4 5 6 SEM
Cost of kg of feed(N) 74.66 7091 67.44 65.07 61.60 58.03

Cost of total feed intake(N) 7.35b 7.54b 9.29a 7.33b 6.69bc 6.10c 0.30
Cost of daily feed intake(N) Olb O.lb 0.13a O.lb 0.I0c 0.09d 0.004
Feed cost per kgwt 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% MCLRA® naira) followed by those

fed 0O, 5, 15, and 20% MOLM which were statistically similar (Table 5). The value for snails fed
25% MOLM was least (6.10 naira). The cost of daily feed intake followed the same trend as cost
of total feed consumed. The feasstper 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 oA. marginata)fed varying dietary levels dfi. oleferaleaf mealM.
oleferaleaf meal level§%)

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 9.67a 8.20b 8.27b 8.60b 852b 7.40c 0.25
(9)

Weight of Visceral () 5.09ab 5.40a 4.63bc 5.19ab 4.52c 4.75bc 0.16
Shell weight (g) 497ab 4.16c 4.8lab 5.16a 4.09¢c 4.5lbc 0.20
Relative Shell weight (%) 37.23a 34.88ab 32.58b 34.7lab 36.75a 33.29b 1.00
Dressing (%) 19.10ab 17.70b 19.20ab 20.74a 19.0lab 20.26a 0.82

Relative Visceral weigh 19.61b 22.®2a 18.47b 20.98ab 18.54b 21.53ab 0.74
(%0)
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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 yielddoimarginataed varying dietary levels of MOLM. Live weight,

and weighof 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) Hhdl5

and 20% MOLM for weight of edible parts (8.20, 8.27, 8.60, and 8.52¢zatsgly). 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 valuds thiei 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, 4.81gespectively) 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% MOLRDEBR.

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 weduin snails fed 5% MOLM
(17.70%). The highest relative visceral weight was observed in snails fed diets containing 5, 15,
and25%MOLM while the least values were observed in snails fed 10, 20, and 0% MOLM.

Discussion

Proximate composition ofMoringa olelferaleaf meal

The proximate values (80.5% DM, 32.27% CP, 0.7%%ERbash, 7.9% CF an83.5%NFE) of
Moringaoleiferaleaf 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.TF@nd 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; Yanegt al.,(2006). When compared to other leaf meals that had been used in earlier
studies for feeding snails (Okpezeal.,2007), theMoringa oleiferaleaf meal used in the present
study had higher crude protein content (32.7%) Sigtosanthese gracilieaf (1997%), lablab

leaf (18.18%) andCarica papaydeaf (22.53%). Ani and Ugwuowo (2011) had shown that feed
sources with crude protein content in the range of 22958 were adequate for optimal
performance of growing snails.

Effect of Moringa oleiferaleaf meal on growthperformance of A. marginatasnails

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% inclusionate, 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). Depezsi 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 lkeh, 2011) and in rabbits (Jokthetnal.,2006). Such depression in apparent natrie
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; Macdehald 2002). The

role of dietary materials to promote or depress grgetifiormance in snails has been documented
(Odo et al., 2010). Okpezeet 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 Yariations 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 regpolitdby
Fumilayo (2008).

Costimplication of feeding graded levels of MOLM toA. marginata

The significant reduction in feed cost with increases in the inclusion levels of MOLM invariably
led to the reduction in the production cost whichhasthepot i al s t o i ncrease
margin and stimulate increased snail production (Ojedtigi.,2011).

The use of nortonventional feed materials in the feeding of4neminant animals has been shown

to reduce the cost of production and enhamoétgAnyanwuet al.,2003; Ani, 2008b).

Effect of graded levels of MOLM on carcass yield oA. marginatasnails

The observed significant reduction in live weight, weight of edible portion and dressing percentage
as the level of MOLM in the diets incread 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) anl Joktharet 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 aglnology of tropical forest is becoming vulneraliéajor 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 becauseiofisdevels 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 sustainabéeosocitc
developments. This paper therefore reviewed the forest/water nexus aneécmuwonic potentials of watershed
ecosystem. It is recommendeddustainable watershed ecosystem. Integrated Watershed Planning and Management
by stakeholders must be ere.

Keywords: Hydrology, Tropical forest, Watershed, Anthropogenic, Secanomic.

Introduction

Degradation of tropical forest, land and water resources as a result of upsurge in population have
great impact on the watershed sustainability whichctbel constraints to sustainable watershed
management in most developing countries in the tropics such as Nigeria @vahl|,2012).

Tropical forest keeps on degrading as a result of effects of high population pressure (FAO, 2001)
and socieeconomic valaes 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. Watershedstimelsgieams

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 ridgbgyh 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
particulaty 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. Integrateghedt@nanagement
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 OgureRn 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 managementhich can be broadened to rural development with a strong link to the
livelihoods of the local people (Moffatt al, 2004).Nigeria among countries in the tropics has
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the world's highest deforestation rate of primary forests according to revised defatiest

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 practicedaanization, 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, Hadejiger, Ona river, Otin river, Omo river, Mooro river and River Niger
among others are fast degrading because of various levels of anthropogenic activities (@tsinwa
al.,2018).

Sustainable livelihood and environmental services are dependent of fa@skelsity, water,

energy, and food security. These have been recognized in numerous national and international
fora, e.g. the UNEarth Summit 1992 in Rio, the UNorld summit in 2002on sustainable
development in Johannesburg, Sustain Conference ZM&in Kyoto, River symposium-16,

World Energy Congress, etc. (Woldt 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 arsesdial requisite for sustainable socio economic
developments (Rachmaat al., 2014). As important global issues, seeiconomic values are
needed to be addressed within the context of watershed management because sustainable
watershed management is a cahthallenge 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
degradaon, 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 feoil and water conservation, which in the long run will enhance the
prospect of selfeliance of nations in terms of food and energy (Biswas,2010).Therefore in order

to foster optimum forest hydrology and watershed management, theesociomic potentialsf
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
nonforested areas. As most tropical natural forests are free from contaminatiantificyal
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, standaodl environmental protection in selectively
managed natural forests, including hydrological requirements, are often far tougher than those
applied in norforest landsChappellet al.,2007).

The availability and quality of water in many regions of theldvare more threatened by overuse,
misuse and pollution, and it is increasingly recognized that both are strongly influenced by forests.
Mor eover, climate change is altering forestéoés
availability of wateresources (Rachmaa 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 incrase 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 underestimatBdrielland Bruijnzeel,2007 Impacts of forest cover removal

are evident only at the micro level and in association with shoetion and lowntensity rainfall

events (which are usually the most frequent). As rainfall duration or intensity increases, or as
distance of the rainfall ardaom the watershed increases, the influence of tree cover on flow
regulation decrease®dnelland Bruijnzeel,2007t is in maintaining high water quality that
forests make their most significant contribution to the hydrological characteristics of wdtersh
ecosystemsBren, 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, particyldhrough 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
splashinduced soil erosion, largely becawsehe 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 conservati@practicedCassellset 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 sedimieeé 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 earhy 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 apjat@pground cover for
drinking-wateii supply 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. Intiaddinonpoint source
pollution (i.e. pollution from manydiffuse 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 ssedtora 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 iforest 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 changean 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,r®sr, 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 disappearahgeatural 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 inwater 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

Ni geri ads wathmhancswaerdesouncesf@ fishetmen, levestock 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 alBéut 20,0
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 herdsmersa¢he region (Lemoallet 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 foresmriomic
development as it also offeesunique social and cultural environment contributing to the rich
diversity of the region (Lemoallet 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 ae slue anthropogenic activities.

Plate 1: Arable crop farm along Ogun River course in Southwestern Nigeria
Source: Field Survey 2015
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