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Abstract

This paper highlighted the need for biodiversitjservation in Nasarawa State. The data for thidystvere
collected from the State’s Ministry of Agricultutéeadquarters. The data collected included the nurobeatural
forest reserves in the State, number of availatnest guards and number of fish ponds in the STdte.State has a
total of 41 natural forest reserves, 20 forest dsiaand 25 fish ponds. A bird eye review of consomastatus of
biodiversity in Nasarawa State was also done. Theysrevealed a dismal conservation performanceth& natural
forest reserves were not protected. The State higs20 forest guards to police a forest cover d6,1228.12 hectares
which amounts to a ratio of 1 forest guards to ¥,Béctares. The only proposed game reserve isoybe tlegally
constituted, as a result the fauna and flora withis enclave are exposed to poaching and masspleigtion. All the
25 fish ponds are not functional. Threats to coreseorn efforts and strategies for their mitigatimere highlighted.
Appropriate recommendations were also made thahefm Nasarawa State to come out of its lacklusiediversity
conservation efforts. After all said and done sitvery pertinent that every country including Nigeand Nasarawa
State in particular should take measures to ensiodiversity conservation in order to forestall tietinction of the
very many valuables species that play major raléhe ecosystems.
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1. Introduction

Biodiversity or biological diversity is the totaétitable variation or differences in characterssticat exists in all living
things, individual and their species in differerargs of the earth. In order words, biodiversity sists of all the
heritable variation caused by the presence of genesiits of heredity offspring from one generationanother in
different climatic and vegetation zones of the le@rtthe ground or in the atmosphere (Ayodele azhéed, 1999)

In essence, Anon (2000) said that biodiversityaésitthree major aspects, which are genetic, speansl
ecosystems. The genetic aspects cover the variatigenes and genotypes between and within thdespediversity
refers to the variety of species within a givenaavehile the ecosystem consists of interdependeminumities of
species and the environment. Globally, biodivergitgvides mankind with the source of food, fuebteing and
medicine. According to Anon (2000), in the develgpivorld, biodiversity provides up to 90 percentled needs of the
rural poor. Such needs include the assurance df, ffioer for clothing, materials for shelter, orgamanure, fuel
medicines and source of work energy in form of aitraction.

Over the years, according to Kokwaro (1994), huraativities have contributed largely to the loss of
biodiversity. Such activities include the clearioigland for agriculture, overgrazing, bush burnilagging, fuel wood
collection, inappropriate use of fertilizers andsti@des, urbanization, pollution of air and wataH. these contribute
significantly in the degradation of our biologicakources.
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Although the exact number of species in the wizldot known, it is estimated according to Anonq@pthat
over 70 percent of the genetic diversity among srbave been lost. The reduction in genetic divemsifects the
ability of crops and animals to adapt to differenvironments and growing conditions. Another imaottaspect of the
biodiversity problem is that, in the world, a smalimber of countries within the tropics and subts@ccounts for a
very high percentage of the world’s biodiversitgr example, while tropical forests cover only 7qeet of the earths
land surface, they are estimated to contain at E@&percent of all species. The reason for théa bigdiversity in the
tropics is the high amount of energy, water andi@nis.

The uses and values of biodiversity cannot beeaphasized. According to Ayodele and Lameed (1999)
these uses and values of biodiversity can be &iledsnto three namely economic uses, biotechnoligand socio-
cultural uses, while the values were divided imwo tviz-educational and scientific values; recraadioand aesthetic
values.

The term conservation implies wise use of resoufoeghe sustainable management at present andogimp
availability in the future generations to come (NE3%991). The main scope of biodiversity conseoraticcording to
the International Union for the Conservation of INatof which flora and fauna are inclusive are @ows (IUCN,
1991):

1. to maintain essential ecological processes andslifgporting systems upon which human survival and
development depend

2. to preserve genetic diversity, on which dependliteeding programmes necessary for protection and
improvement of cultivated plants, innovation, aretigity of many industries utilizing these living
resources;

3. to ensure sustainable utilization of species amdystem, which support millions of rural commurstaes

well as major industries like medicine, food andriem

A cursory look at the Nigerian biodiversity, Naswan State inclusive shows that a vast array of ,foodgs,
timber, building materials, fuels, fiber, ornaménspices, resins, gums and other cash crops tiatde significant
support to the nations’ economy is obtained fromwlid. According to Anon (2000), the current statwf Nigeria’'s
biodiversity shows that there are about 500 vipacges; 3,423 fungal species; 748 algae and 5A68es of higher
plants in addition to about 274 species of mamn®8sspecies of primates; over 800 species of bids; forest and
savanna snake species; 109 amphibian species aady aich invertebrate fauna. The objective of thaper is to
highlight the need and conservation strategy fodiversity in Nasarawa State.

2. Materials and methods
2.1 Study Area

Nasarawa State is situated in the North Centrgéht between latitude€’®4 N and Longitude 89 E. it is in
the guinea savanna eco-vegetation and has meaalaamiall of 1550mm and annual temperature d27

2.2 Data Collection

The data for this study were collected from the ddpmrters of the State’s Ministry of Agricultureing
structured questionnaire and inter personal oraritew. The data collected included the numbenatural forest
reserves in the State, number of forest guardshamber of fish ponds owned by the state governngettondary data
was also collected showing Nigeria’s sites of to-sonservation.

3. Results

The state has sites like forest reserves, a prdpgame reserve and fish ponds, which ought to sasva
baseline for biodiversity conservation in the staté records, have shown (Table 1 and 2) thatishi®t the case. In
respect of forest reserves in the State there amy bne (41) of them 37 gazetted and 4 ungazeffdubir
management/conservation status depicted as prdtecteot protected is as shown in Table 1. Thotlggse reserves
ought to be protected and managed sustainablygetlegse is the case. There is free entry and mixitthese reserves
due to inadequate number of forest guards to patidl secure them. The State has only twenty (2@sfauards
(Source: Ministry of Agriculture and Natural Resces, Lafia) to police a forest reserve area of 28 12ha. This is
a ratio of 1:7, 261 i.e. 1 forest guard to poliGB6/ha. This is grossly inadequate and somethiogldhbe done in
order to protect the biodiversity of the State. THoay of it is that, if the forest reserves ard pmtected, what then
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become of the free areas-areas outside the restrateare not legally protected. Certainly unrésgd exploitation
and degradation will have a free reign as it isendly.

It is important to also point out that Nasarawat&thas no single game reserve. The proposed Bajame
reserve covers an area of 12,160ha (Table 1).yieido be legally constituted; as a result, thenéaand the flora
within this enclave are exposed to poaching andsivagxploitation.

Attempts by Nasarawa State to evolve a consernvatial management strategy for its fishery resourags not
yielded much result. Table 2 shows that the staseahtotal of twenty five (25) fishponds but a# ot functioning.

They are all out of operation.

Table 1: Natural Forest Reserves in Nasarawa State.

Name of Forest Reserves Size Legal Status Degr ee of
S/No. Ha Protection
1 Karama 291.84 Gazetted Not Protected
2 Utuga 677.20 Gazetted Not Protected
3 Gwanje 20.48 Gazetted Not Protected
4 Righa 40.96 Gazetted Not Protected
5 Kurmin Tagwaye North 25.60 Gazetted Not Pretgct
6 Kurmin Tagwaye South 28.16 Gazetted Not Pretect
7 Mada River North 3,013.12 Gazetted Not Protécte
8 Mada River South 1,845.70 Gazetted Not Pratdecte
9 Kurmin Agyaga 50.00 Gazetted Not Protected
10 Kurmin Nunku 179.12 Gazetted Not Protected
11 Kurmin Nunkuchu 56.32 Gazetted Not Protected
12 Kanje 200.00 Gazetted Not Protected
13 Rafin P (Azara) 156.16 Gazetted Not Protected
14 Doma 86,374.40 Gazetted Not Protected
15 Ambakar 15.462.40 Gazetted Not Protected
16 Marhai 6,883.84 Gazetted Not Protected
17 Kurmin Agyaragu 43.52 Gazetted Not Protected
18 Kurmin Agudu 23.04 Gazetted Not Protected
19 Kurmin Akanga 2,808.70 Gazetted Not Protected
20 Kyakale 22.00 Gazetted Not Protected
21 Adevi 213.00 Gazetted Not Protected
22 Baba 122.00 Gazetted Not Protected
23 Akaleku 102,000 Gazetted Not Protected
24 Doka 1,800.00 Gazetted Not Protected
25 Keffi Town (Sabon Gari) 181.76 Gazetted NaitBeted
26 Dutsen Karaga 2,508.80 Gazetted Not Protected
27 Keana - Proposed Not Protected
28 Kaffa Kurmin (Kugbaru) 194.56 Gazetted Not Boded
29 Agudu 161.28 Gazetted Not Protected
30 Kurmin Mai Akuya 568.28 Gazetted Not Protected
31 Arikya 20.00 Gazetted Not Protected
32 Kurudu 100.00 Proposed Not Protected
33 Bakyano - Proposed Not Protected
34 Obi 2,040.32 Gazetted Not Protected
35 Atabla 150.00 Gazetted Not Protected
36 Zano 1,088.00 Gazetted Not Protected
37 Bakono (Game Reserve) 12,160.00 Proposed Nt dRed
38 Gitata/Jaja 3,417.60 Gazetted Not Protected
39 Sheriga (Buku) 27.18 Gazetted Not Protected
40 Tokan River 1,868.80 Gazetted Not Protected
41 Wamba 302.08 Gazetted Not Protected
Total 145,228.12

Source: Ministry of Agriculture and Natural ResasclLafia, Nasarawa State.
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Table 2: Fish Ponds in Nasarawa State

S/No. L ocation Size No of Ponds Operational Status
(Ha)
1 Kantsakuwa 7.2 13 Not Operational
2 Lafia 2.0 4 Not Operational
3 Rutu 15.0 8 Not Operational
Total 24.2 25

Source: Ministry of Agriculture and Natural ResasclLafia, Nasarawa State.
4.1 Threats to Biodiversity Conservation

The convention on biological diversity signed by7 Ifovernments at the 1992 UNCED Earth summit in Rio
de Janeiro is an important indication of growintginational concern about biodiversity loss, andramsformation
from a scientific issue to a popular political arttimately diplomatic issue. With the conventionanim place, a great
challenge lies ahead in transiting internationditipal commitment back into effective action aethational, regional,
scientific and popular levels.

The need for the convention of genetic resourcespeties and ecosystems in Nigeria has been eileyst
discussed (Gbile et al, 1978; Osemebo, 1991, Moyaki1994). Biodiversity is under threat in Nigemay Nasarawa
State for exactly the same underlying reason asmblsre in Africa and the world at large. The canflhetween
supply and demand in terms of the limited supplyhef earth’s resources and an increasing demaiioeom to meet
the needs of a growing population and the growsgration of that population is quite enormousmast places, a
greater demand is placed upon species and ecosyiam they are able to meet by themselves atalattes of
increase.

Major threats to biodiversity in Nigeria, Nasara@tate inclusive include the following habitat ediiéon;
increase in human population; climatic changesmiba&l pollution; non-viable population of speciesgr harvesting;
and communal land use practices, which are disdusskew.

4.2 Habitat Alteration

Habitat alteration covers usually from highly disematural ecosystems to far less (often mono@)lagro-
ecosystems. Agbelusi (1994) in a study conductegoime forest reserves in Ondo State observed f&t¥t df the
reserved areas have been converted to forest tarstaAlso, at present the reserves are threatbpaezhcroachment
and by alienation to other forms of land use, tleiploitation for both timber and non-timber forgsbducts has
become virtually unregulated to an extent that agdes the very existence of the forest. Also, Pb{#€l94) reported
that Niger Delta which was generally inaccessible g¢arly naturalists and which was rich in wildlile now being
altered especially with the creation of Europeam@uinity (EC) sponsored RISONPALM OIL palm plantation a
study of land use impact on population of small gamOsemebo (1991) noted that tree plantationgguaoy man
altered the natural ecosystems and created morifispagro-ecosystems which do not exactly repldwe natural
environment. This, he said, leads to migrationrafreals. Logging, he observed damages the foreslings and tree
saplings through felling, track construction arahsportation of logs. This reduces cover for arsmal

4.3 Increase in Human Population

Small population of people, living at low densitlgsmeans of traditional patterns of agriculturastprals and
hunting-gathering have for many centuries been &blgse natural resources sustainably simply byreioving the
natural product faster than it can produce itdétfwever, Nigeria with a population of about 140lioil (NPC, 2006)
is one of Africa’s most densely populated countrielsis large population and high rate of increaae tesulted in
massive environmental changes. Many of these clsasigaify that the environment is being overexgdiand that
natural processes of regeneration are not ablepe with the over-exploitation of this magnitudeafiold, 1987)

Associated with this effect is urbanization. Toware becoming larger, new villages are being estadd;
farms and wood cutting activities are extendingher and further from each settlement. New roadsteacks enable
farming, hunting and wood cutting to occur in poasly undisturbed habitats.

4.4 Climatic Changes

Biodiversity is also under threat, at least in &dri from a variety of climatic changes, in particullecreased
rainfall. West Africa has undergone a series aratiting wet and dry periods as well as times &f e@ather and low
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rainfall due to severe glaciations in Northern BurqHappold, 1987). He went further to declare #tathe present
time, the climate is mid-way between the two ex&srof Pluvial (wet) and inter-pluvial (dry) periods indicated by
the absence of rainforest zones in Benin, Togoeastiern part of Ghana. These climatic changesfte associated
with drifts in vegetable pattern.

4.5 Chemical Pollution

Chemical pollution, which has been implicated apomsible for forest damage in Europe, for defaasitn
birds, for premature births in seals has becomajameoncern in virtually all parts of the worldh€&mical pollution is
complex and pervasive. It is expressed in suclewifft forms as atmospheric pollution with sulplamd nitrogen oxide
and with oxidants, directly damaging vegetation hadning freshwater through the deposition of aaid. Excessive
use of agricultural chemicals results in the comtation of watercourses and causing ecological larize in wetlands
and shallow seas through run off of nitrate andsphate and harming wildlife through the accumutatib persistent
pesticide (McNelly, 1990)

4.6 Non-viable Population of Species

For species that have been severely reduced inensmdurvival might be difficult even if apparentigequate
conservation measures are introduced. This is lsecdahe species exists in tiny, fragmented noneigldpulations,
which may be below the minimum viable populationesiSuch populations are extremely vulnerable tnetion
through random environmental catastrophes sucirggsdisease, cyclone, poaching and breakdownvefaiad order.
Even if such populations survive these risks, thay be subjected to severe losses in genetic diyevigor and
fertility (Ayodele and Lameed, 1999)

4.7 Over harvesting

Intense harvesting can result in extremely rapidides in species population, Kemp and Palmber®3)19
stated that unless carefully planned and contrphlagivesting may severely damage stand structiteecapacity and
regeneration of the rainforest. Nnabuife (2003)Wwamed that people cut trees indiscriminatelyyttie not know that
one day, we are going to run out of these treestasalready happening in some countries.

Illegal hunting of all species of migrates, takédsce at all times of the year, and many of theténgnshow no
regard for sex, age or reproductive condition efrtiquarry. According to Happold (1987), illegalrting is considered
to be one of the main reasons for the decline énpibpulations of all artiodactyls, primates, largdents, carnivores,
rhinoceroses and elephants. The demand for bushwasaincreased as human populations have increastds a
consequence intense hunting pressure has caussdigedn the population of many bush meat speicied| parts of
Nigeria (Agbelusi, 1994; Happold, (1987).

Ayeni (1985) has posited that Nigeria has an extensland water mass of about 12.5 million hectateat
can produce over 500,000 tones of fish under adeguanagement. According to Anon (1984) Nigeriadseg.6
million tonnes of fish protein annually but herioagl fish output is only 400,000 tones annualliyategic biodiversity
conservation will definitely go along way to arrés¢se short falls and/or deficits.

4.8 Commercial Land Use Practices

Habitat clearance and alteration are the most itaposingle threats to biodiversity. Deforestationtimber
trade, mining and oil extraction and cash crop potidn are examples of activities, which can andcdntribute to
irreversible habitat destruction. Morakinyo (199ed thatRISONPALM oil palm project in the Delta represents
considerable investment, but will have drastic améversible consequences over an extensive areth for
environment and for the people who live there.

Kemp and Palmberg (1993) observed that the mestreémpact of logging on genetic diversity restittsn
human intervention after harvesting through agtizal encroachment and fire. Whole population efjirewth may be
lost through fire, following the felling of all atturees of a species in the area concerned.

4.9 Methods of conservation of Biodiversity

There are three major methods of conservation. Treythe traditional, ex-situ ad in-situ methodsi¢A,
2000; Ayodele and Lameed, 1999)
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4.10 Traditional Methods

There are several traditional methods of conserindiversity. During farming activities, some mydtirpose
trees are spared either for providing shade othferuse of its parts or for religious purposes. @heice of such trees
varies from community to community. The protectanmd management of the trees and sometimes saaredsgare
dictated by measures, rules, regulations and talwdash are stipulated and approved by custom a&eéged by the
local people. As long as these groves are demalrdatevarious uses, the plants and animals theamrpreserved by
the communities.

4.11 Ex-Situ Conservation

Ex-situ method involves maintaining organisms adé gheir original or normal habitats in facilitissich as
botanical gardens, seed gene banks, in vitro ganksband field gene banks. This practice is adoptezte species are
heavily exploited or in which the habitat is beihgstroyed or neglected. In such circumstancesitexenservation is
embarked upon to ensure their perpetration. Thesters are used to rear endangered species withinthef releasing
them to their natural habitats when their poputaind environments are stable.

4.12 In-Situ Conservation

The need for biodiversity has long been realizeNigeria. Back in 1984, a network of Strict NatiReserve,
Forest Reserves and Game Reserves were estalilighiee Forestry Research Institute of Nigeria (FRaNd various
State Forestry Services. Currently, there are 32tgd Game Reserves/Sanctuaries, 12 strict N&aserves, 1
Biosphere Reserve and 8 National Parks (Table 3).
In all the protected areas biodiversity conseorathrough in-situ practices are ensured by:
i. Protective measures against poachers,
ii. Controlled exploitation of forest reserves,
iii. Controlled burning practices, and
iv. Reduced intensity of cattle grazing

Table 3: Nigeria sites of In-situ Conservation

Conservation Tenure Number Area (million ha)
Gazetted Forest Reserves 445 9.7
Gazetted Game Reserves/sanctuaries 32 1.2
National parks 8 1.4
Proposed Game reserves 11 0.372
Ramsar Wetland sites 3 0.472
Proposed Ramsar wetland sites 1 0.207
Strict Nature Reserves 12 -
Biosphere Reserve 1 0.056
Natural Regeneration Investment Plots 20 -
Fish Parks 3 -
Permanent Sample Plots 200 -

Source: Nigeria Tropical Forestry Action Plan: wiackgroup on Biodiversity Protection and wildlifeaMagement, 1995.

In conclusion it should be stated that the condilenases of biodiversity are important reasonsémserving
biodiversity on the basis of tangible uses whiclhnmmeake of it. In addition to these, there are ethialues that are the
basis of the intrinsic of existence or bequesteslaccorded to plants and animals. The existerloe @ biodiversity
related to their ecological roles the bequest \&hrd economic values are very cogent and straspns for mankind
having dominion over all things on earth as indédain the religious books and should therefore @tecespect to all
living and non living things. For this reason, pitp should be given to conservation of biodiversis the centerpiece
of natural resources management for sustainablelaf@went

It is therefore, very necessary that every couirtcjuding Nigeria and Nasarawa State in particslaould
take measures, to ensure biodiversity conservasioge many species that play major roles in tlisystems may be
lost if they are not conserved.

From the various points highlighted in this papgee following recommendations are hereby made Her t
effective conservation of biodiversity in NasaraState.
= Exploitation and development of Nasarawa Statetsgstem should be managed on an environmentally
sound sustainable principle.
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= Conservation action should be implemented at Hwthdcal and state levels. At the local level, rdkof
participatory management should be initiated, thagiving greater responsibility to the people wos
livelihoods require conserving the forest and vifiddiesources upon which they depend. This mayirequ
giving them forms of ownership or control over theésources, providing them with training and
expertise. At the state level, protected areas iretha most important conservation tools for covisgy
natural ecosystem.

= Effective policing and sound management of protkateas in Nasarawa State should be put in place

= Biodiversity education should be introduced andintensified at the primary, secondary and tertiary
educational institutions throughout the state.

= Awareness campaign conducted through the mass pwedenized talks, film shows and seminars should
be carried out to enlighten policy makers, cattlarers, hunters and farmers on the need for bisiiye
conservation in Nasarawa State.

= All relevant agencies should ensure the enforcemmiexisting environmental laws in the State.

= Decrees, edicts and national and state laws boglen environmental issues should be translated int
various local dialects for proper understandingsao€h policy and legislation and should be widely
distributed to all village heads, district headd amirs.

= Establish a data bank to show the diversity, diation and status of biological diversities (bdtird and
fauna) in the state.

= Adequate staffing with requisite training should g in place to ensure an effective conservatibn o
biodiversity in Nasarawa State.

= The government should exercise sufficient politiéll to fund biodiversity conservation in Nasarawa
State.
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