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ABSTRACT
University of Ilorin, is one of the Second Generation Universities in Nigeria with a land mass of about 15,000 hectares.  The University is located in Ilorin the capital of Kwara, a State in the Guinea Savanna Vegetation of Nigeria.  Annual rainfall is between 600-1200 mm per annum with distinct wet and dry seasons of almost six months each.

Since its inception, there have been consistent efforts to build up the University to meet the dictates of its mission and vision.  The University has a land area of about 15 000 hectares with about 95% yet to be occupied and largely used by Communities around for farming activities.

Hitherto control of the land has not been top priority.  Efforts are, however, being made to exercise control over the land through regulated use, control of indiscriminate burning of bush, planting of cassia trees along the boundary, construction of a dam, protecting and expanding the University Farm, Sugar Research Institute Farm, Botanical/Zoological Garden, establishment of parks, teak plantation and an orchard.  These are apart from the beautification of the Campus by grassing and planting of ornamental plants and creation of walkways and bicycle paths.  Highlights of these activities and others as related to how they can reduce energy usage/wastage, erosion as well as creating a serene, clean, healthy and beautiful environment for an academic institution are discussed in this paper.  

This paper also attempts to examine some principles of sustainable development and assess the levels of their application by University of Ilorin.  These principles include: Conservation of biodiversity and ecological integrity; appropriate valuation, appreciation and restoration of nature; integration of environmental, social, human and economic goals in policies and activities; Equal opportunity and Community participation (Sustainable Community); Continuous improvement; Good governance; Transparent and Systemic dealing with risk, uncertainty and irreversibility; Inter-generational equity; Commitment to best practice; No-Net-Loss of human capital or natural capital and Global integration of localities.
INTRODUCTION

Africa is a continent that is rich in both human and natural resources, which when fully harnessed have the potential to make the continent great in terms of human and economic development. For many years, Africa has been the sources of such key raw materials as petroleum, solid minerals, forest products etc, extracted essentially for export. These economic activities have had some adverse effects on the environment in terms of deforestation, pollution of water, air and soil, loss of habitats for aquatic and terrestrial animals, extinction of species, global warming or green house effect, climate change, decline in reserves of and depletion of non-renewable resources. Other issues that African nations, have had to grapple with are high level of poverty, low level of literacy, disposal of wastes being generated and low level of landscaping in our villages, towns and cities.
Against this backdrop, the concept of sustainable development needs to be embraced and its principles applied at various international, national and institution levels. This is to enhance quality of life for all people, through sustenance of the natural environments or ecosystems. By this means, the rights of future generations of people, to natural resources and vital ecosystem services would be protected and guaranteed (Pickering and Owen, 1997; Fedrick and Rosenberg, 1994).
The concept of sustainable development not only includes management of the ecosystems or biophysical environments, it also includes the management of people. It is people who by virtue of their capacity, power and technologies can alter the natural systems. The various natural cycles such as the Water cycle, Carbon Cycle and Nitrogen Cycle regulate the ecosystems, providing the conducive conditions for inhabitants. In essence, the environment can manage and look after itself if those essentials natural cycles are not altered. The question of managing people, therefore, is quite relevant, so that information and knowledge disseminated or exchanged can guide human interactions with the biophysical environments or ecosystems.
 Since the inception of University of Ilorin as one of the second generation Universities in Nigeria, there have been efforts to build up the University as guided by its Vision “To be an international Centre of Excellence in learning, research, probity and service to humanity” and by its Mission “To provide world class environment for learning, research and community service”. Some of the Principles of Sustainable Development have been applied over the years in the University. This paper, therefore, attempts to assess the levels of application of these principles and results achieved with respect to its mandates of teaching, research and community service.
CONSERVATION OF BIODIVERSITY AND ECOLOGICAL INTEGRITY
Conservation may be defined as an applied aspect of Ecology, which is a study of the relationships between plants, animals and their environments. Biodiversity has to do with the numerical strength and variety of organisms and ecosystems on the Earth. Various ecosystems e.g. Forest ecosystem and aquatic ecosystems are endowed with large number of and a wide range of species, with several different varieties. This diversity confers on the ecosystems, flexibility with capacity to adapt or adjust to changes in the environment, arising from such factors as drought, wildfire, disease and anthropogenic or human activities. The level of adaptation or capacity to adapt varies from species to species and from variety to variety. Some are highly adaptable to changes while others have little or no adaptive capacity.
The campus of University of Ilorin is large and extensive, with a typical Southern Gunea Vegetation, consisting of trees interspersed with tall grasses. Annual rainfall is between 600 – 1,200 mm per annum, with distinct wet and dry seasons of almost six months each. There is also a seasonal stream, which flows through the campus. A number of conservation measures have been put in place in University of Ilorin. These include

1. Formulation and Implementation of 5-year Strategic Plan, which included an Environmental Policy, with the following objectives to
(i) make and keep the University campus environment clean, beautiful and pollution free

(ii) stimulate and sharpen environmental awareness of staff and students by complying with laws and regulations relating to health, safety and aesthetics.

(iii) Encourage the spirit of tem work and cooperation in the drive to keep the campus environment protected.

(iv) Use and recycle materials when feasible

(v) Stimulate research on matters relating to environmental protection.

2. Establishment of an Environmental Protection Committee, which oversees the issue of landscaping and beautification of the campus among other functions.

Engagement of a Landscaping Contractor to landscaping and beautify the campus, including the staff quarters and students hostels. In this project, thousands of trees, hedge plants and ornamental plants were planted 
3. Establishment of a Biological Garden (which houses a Zoo and a Botanical garden), the University Farm, Sugar Research Institute Farm, Teak Plantation, an Orchard, and Parks and Gardens Nursery.

4. Planting of Cassia trees along the boundary of the campus. These trees along with others serve as carbon sink, sequestering and storing carbon through the processes of photosynthesis and wood formation.

5. Construction of a dam to supply water for human use and for watering of ornamental plants.

6. Prohibition of indiscriminate felling of trees and burning of bush on the campus

7. Inclusion of courses relating to conservation in University curriculum (Anon, 2001; 2003). Such courses include Conservation and Development of Forest Resources, Nigerian Animals, Nigerian Vegetation, Plant Ecology, Plant Taxonomy, Environmental Impact Assessment, Landscaping and Rangeland Management……

8. Conducting research in Environmental Chemistry with particular reference to atmospheric pollution by sulphur (iv) oxide and ozone (AbdulRaheem et al, 2006, 2008). While plants are used as a conservation measure to mitigate climate change, the adverse effect of climate change on plants is a recent conservation concern. Increase in ozone pollution has been reported to reduce photosynthetic capacity of plants (Torsethangen, Pell and Assmann, 1999).

9. Patenting of environment-related products such as conversion of waste pure water sachets into candles, grease and oil-sorbing wafers – research products from the Department of Chemistry and Department of Chemical Engineering (Annon. 2007). 
10. Establishment of Apiary which helps to conserve bees needed in flower pollination mechanisms and stabilization of the ecosystems, in addition to production of honey for human consumption and industrial uses.

11. Prohibition of farming upstream and around the University dam so as to protect the aquatic ecosystem from chemical pollution arising from use of chemical fertilizers.

12. Prohibition of animal hunting on the campus to protect such wildlife populations as monkeys, bush-fowls, warthogs and bats.

13. Introduction of a compulsory course in entrepreneurship which has the potential to expose students to sustainable enterprise, whereby the needs of environmental and social systems are seen as opportunities for development of business and generation of profit.

VALUATION, APPRECIATION AND RESTORATION OF NATURE
The greenness of the University of Ilorin is highly valued and appreciated as much human and financial resources have been committed to keep the campus green. There are such facilities as a University dam which supplies water, a network of pipelines to distribute water, two water tanks to transport and discharge water into many high-capacity plastic water tanks, located at strategic points to water or irrigate plants especially during dry season.

There are some pockets of land which had been denuded by some local people in quarrying business, where they excavate laterites and gravels. These illegal activities have been stopped and effort is being made to revegetate the denuded land.

The 57 hectares teak plantation established in the 2008 rainy season is being protected from menance of normadic cow rearers, who operate on the campus, by stationing of University Security Personnel at strategic locations. This is to prevent the cattle eating up young seedlings and trampling on the plantation and to prevent Fulani herders, who form the habit of climbing up trees with cutlasses to cut off leaves for their cattle, causing defoliation and death of trees.

There is also the activity of some people debarking trees for herbal medicinal purposes. This activity not only disfigures the trees but endangers their lives. This area is also being given attention.

Sustainable Development: The Experiment at the University of Ilorin

The University of Ilorin is one of the second generation of Nigerian Universities established by a decree of the Federal Military Government in August, 1975.  Located in the ancient city of Ilorin, about 500 kilometres from Abuja, the Federal Capital Territory, the University is strategically positioned at the geographical and cultural confluence of the Northern and Southern parts of Nigeria.  The main purpose behind its establishment, as stated in the Third National Development Plan (1975-1980), was to propel the country to greater heights in terms of providing opportunities for the increasing University education needs of the citizens as well as contributing to the training of the high level manpower required by the expanding Nigerian economy.

The University started as an affiliate of the University of Ibadan in 1976 from the physical environment of the former Government Technical College, Ilorin and attained its full autonomous status on October 1, 1977.  From a modest beginning of just three faculties having some two hundred students, the, University has metamorphosed into a ten-faculty institution, which alphabetically are Agriculture (1982), Arts (1976), Basic Medical Sciences (2004), Business and Social Sciences (1981), Clinical Sciences (1977), Communication and Information Sciences (2008), Education (1976), Engineering and Technology (1978), Law (1993, afresh after an interregnum in its 1983 original kick-off date) and Science (1976).

The University, with a student population of about 20, 000 now, has transmogrified to a cynosure of prospective Nigerian University students.  In the year 2007 for instance, more than 98,000 students chose the University of Ilorin in the University Matriculation Examinations and the University had to resist the upsurge in admission applications and maintain “a solid position… to remain within its allocated quota”.  At present, the University has a total of 61 Academic Departments, 48 undergraduate and 70 postgraduate programmes spread over the 10 Faculties.

UNILORIN DEVELOPMENT
One cardinal point of the Millennium Development Goals (MDG) is to ensure environmental sustainability.  The major targets are (i) to integrate the principles of sustainable development into country policies and programmes; reverse loss of environmental resources (ii) reduce biodiversity loss, (iii) reduce proportion of people without sustainable access to safe drinking water and basic sanitation and (iv) achieve a significant improvement in the lives of slum dwellers.

The University of Ilorin with about 15,000 hectares of land is an insignificant proportion of the whole earth. Our culture believes in the sayings that:

(a) a journey of a thousand miles starts with a step.

(b) little drops of water make an ocean.

(c) The last straw (which is a commutation of earlier straws) that breaks the camel’s back.

All these point to the wonderful cumulative effects of even isolated little efforts. If each takes care of his/her little corner, the whole globe shall be assured. The University of Ilorin has put in place as part of her strategic plan, steps to be taken for ensuring environmental friendliness.  These goals have been vigorously pursued by successive Administrations of the University. Highlight of achievements presented in this paper are thus results of the cumulative efforts of the University of Ilorin.  Just as the little drops of water make an ocean so has the little contributions of each of the seven past Vice-Chancellors of the University has resulted in the modest “Unilorin Experiment” being reported upon. It is hoped that many other Universities will catch this vision of need to protect and improve the physical environment of the University environment.

WASTE DISPOSAL
The University uses the landfill system in the disposal of its solid wastes, which has been effective, cheap and sustainable.  Wastes are collected at designated collection points and transported to the site, which was deliberately constructed to effectively block an illegal route that threatens the security of our campus.  The site is remote from the staff and student residential places including the academic areas and far from any source of water to avoid pollution.

POLLUTION REDUCTION MECHANISM
To sustain and increase the supply of potable water to the campus, the University has complimented the municipal supply with the construction of a Dam and a Treatment Plant.  In order to assure quality and sustainability, a research team was mandated to identify possible pollution threat to the facility.  As a result, the manganese level of water was identified as high, which subsequently led to the requirement for additional treatment techniques to ensure purification and safety of output of the treatment.

In order to reduce our dependence on fossil energy, and reduce environmental pollution some of our lecture theatres, University gates and library rely on solar energy for illumination and with good results.  We have also, for the same reasons, embarked on a cycling project – to encourage the use of bicycles by students and staff alike.  Specific routes are being created for this purpose to ensure safety.

In addition, a proposal for the generation of hydro-electric power from the University Dam is being considered.

DENUDED LAND
There are pockets of land which had been denuded by some trespassers, who excavated laterite and gravel from various locations on the campus.  Plans are on to re-vegetate or reforest with trees and shrubs these locations which had been laid bare and denuded of vegetation.
The destructive excavation of University-land by the speculators has been stopped.   Furthermore, the trespassers including the nomadic cattle rearers were invited for education and sensitization on the negative effect of some of their activities.  This interactive approach has yielded positive results, which we hope to sustain.

CREATION OF COMFORT ZONES ON CAMPUS
In managing our human wastes, about one hundred toilets have been constructed, opened or rehabilitated for sustainability; their maintenance has been decentralized to Faculty levels under the supervision of the Deans.  

Following our observations of undesirable state of human waste disposal in our immediate community, an initiative, being funded by a private concern – Bi Courtney Nigeria Limited, is being implemented which will lead to the provision of ten VIP toilets in each of the three Local Government Areas surrounding the University.  In order to ensure sustainability, the end users were co-opted in partnership in the location, running and maintenance of the facilities.
THE UNIVERSITY OF ILORIN APIARY PROJECT
Honey is a major foreign exchange earner for major honey producing nations; especially China, United States of America, Argentina, and Turkey. On the home front, a litter of processed petroleum product (PMS) with attendant political upheaval sells for N70 in Nigeria, while a litter of processed honey sells for N1000. Besides the economic value of honey, it has nutritional and health values, ingredients which are necessary for sustainable development. Honey production in Nigeria, in most cases, has been through harvesting of honey from wild beehives which is prevalent in most parts of Nigeria. In order to harvest the honey, the bees are smoked with fire, thus most of the bees are killed and the hives destroyed. Thus, the potentials of bee keeping and honey production for economical, nutritional, and health purposes are being hampered in Nigeria. Furthermore, the ecosystem is destroyed by the burning of hives and killing of bees. Sometimes, such fire meant for such harvest of honey lead to wild fire with attendant destruction.

The University of Ilorin Apiary Project which was established in 2003 involves the keeping of beehives for bees, and for the production of honey. There are about 100 hives in the field using the Kenya Top Bars and Langstroth systems. Presently, the Apiary project has the capacity to produce 500,000 litres of processed honey annually. The project is being carried out in partnership with the National Youth Service Corps (NYSC).

The beehives in the Apiary, will indirectly lead to increased pollination and attendant increased crop yields in the University’s farm and adjoining private farms. Furthermore, the apiary project is also designed to diffuse the innovation of bee keeping and honey production through the provision of on-site and off-site training and demonstration of best practices in bee production for potential bee keepers. The Apiary project also involves the sensitization of the immediate community on the debilitating effects bush burning (beehives and bee burning) and the values of bee keeping. Efforts are also on to promote research into Apiary project to promote honey production for sustainable development.
THE UNIVERSITY OF ILORIN DAM AND AQUACULTURE
The University of Ilorin Dam was started about 1997 and officially commissioned on 25th May 2007. The dam is located on the Oyun River, the main seasonal river flowing through the University Campus. The dam size is about 0.65 km2 with a volume of 1.8 million m3. The maximum length is about 178m and a mean depth of 2.77m.  The length of the spillway is about 50m with maximum depth of 8.0m The minimum and maximum reservoir operating levels are 286.3 and 294,951 respectively.

The dam has the primary purpose for domestic water supply to the University Community but has been developed recently by the University for the promotion of best practices in aquaculture, particularly fish farming and aquaculture research. Recent fish stock assessment of the dam revealed that there are sixteen fish species from six families in the reservoir. Indeed over the years the river and the dammed area in particular has served as a source of fish for families in the University Community. The University of Ilorin is using the dam in developing a system of breeding rare fish for the sustenance of endangered fish. To ensure the survival of these rare fish varieties, seasonal fishing ban on the dam will be enforced for some period of the year. In addition, regulated sport fishing is ensured using specific hook size to reduce the depletion of the fish stock and ensure the survival of the fish.
In order to ensure safety of the water for domestic use and to ascertain its adequacy for fish farming, the physio-chemical (mirco and macronutrients) and biological (plankton, primary production and potential fish yield) characteristics of the reservoir were investigated and most of the parameters were found adequate. The enrichment of the dam sediment in both iron and manganese was attributed to human activities, especially farming, apart from the nature of the soil and rock which also favour their availability in the water (Adekola et al, 2006). Mechnisms have therefore been put in place to reduce the concentrations to safely levels for consumption and for monitoring the levels of manganese, iron and pH in the reservoir.
CONTROLLED DRAINAGE TO PREVENT LAND DEGRADATION AND EROSION 

The University has witnessed rapid infrastructural development in the last couple of years with attendant removal of natural trees and plants. Furthermore, new roads are being opened up to connect new structures to existing road infrastructure. This has led to exposure of the land around these structures and roads, and also land degradation further accentuated by water erosion.

These problems are being addressed through controlled removal of trees. The removal is restricted to only those necessary for the structures and roads. In addition, drainages are being constructed around old structures and roads which had no drainage, and new structures and roads are being constructed to incorporate quality drainage. This has led to controlled run off water, thereby preventing erosion and land degradation. In addition, the drainages are channeled for the advantage of water harvesting for the University dam, irrigation of the Sugar Research Farm Botanical/Zoological Garden and Orchard/Nursery sections of the Parks and Gardens Unit.
CREATION OF PURPOSEFUL PARKS

The campus has a large expanse of land, which can accommodate several Parks and Gardens, for recreational and beautification purposes. Right from inception of the University, a Parks and Gardens Unit charged with the responsibility of landscaping the University was created.  This Unit has a well established Park/Orchard and a nursery.  A recreational park is also currently being established near the newly constructed water dam of the University.  A private company has been engaged in this enterprise to establish and manage the business.  A lot of land has also been cleared to establish more parks in the University.  

The University also has a Botanical/Zoological Garden for both teaching and recreational purposes.  The Garden is presently in a less than standard form. We therefore, require assistance from individuals, NGOS and other Animal and Plant Friendly Organizations to assist in reconstructing the Garden so that it can advance education, tourism, research, entertainment, pleasure, conservation and preservation of rare animals and plants.

LANDSCAPING AND BEAUTIFICATION OF THE CAMPUS
This project, which was initiated about two years ago, was actualized using private sector participation in the landscaping project.  After due and diligent process, a private company, Landmark Nig. Ltd was selected.  In this project, thousands of trees, hedge plants and ornamental plants were planted and used to landscape and beautify the campus (Tables 1 and 2).  Most of these plants were raised in University nurseries or purchased from private companies that specialize in raising and selling of seedling and saplings, many of which are small-scale enterprises, which do not register their companies or business enterprises with the Corporate Affairs Commission. That is why many of them would not meet and satisfy the pre-qualification requirements to bid for the landscaping contract. All the same, opportunities are there for Landscape Enterprises and other relevant private sector participations, to be involved in not only establishing green vegetations but also maintaining them, so as to keep the spaces green and thus combat the phenomenon of climate change. (Oloyede 2008)
TABLE 1: 
Trees used in Landscaping Project in University of Ilorin 

(2008)
	Trees
	Number Planted

	Royal Palm
	659

	Golden Palm
	600

	Queen Palm
	600

	Masquerade Tree
	907

	Umbrella Tree
	669

	Thuja
	520

	Whistling Pine
	322


TABLE 2:
Hedge Plants Used in Landscaping Project in University of Ilorin.
	Plants
	Number

	Yellow Bush
	6,838

	Double Ixora
	3,442

	Single Ixora
	4,586

	Yellow Ficus
	5,313


CAMPUS PERIMETER TREES
University of Ilorin has a perimeter of about 48 kilometers. This was demarcated in the late 70s/80s using fencing wire.  However all the wires were stolen within a period of ten years.  Therefore instead of building or erecting artificial fences, the boundary or borderline of the University campus is being demarcated with Cassia trees. To date, about ten thousand seedlings have been planted on about 20 kilometres of the perimeter. Apart from the economic aspect, those trees also help to serve as carbon sink, taking out, sequestering and storing carbon through the process of photosynthesis and wood formation.

TEAK PLANTATION SCHEME
University of Ilorin is endowed with a land area of about 15,000 hectares acquired when the University was established in 1976. To date only a little above 500 hectares has been put to use by the University.  Much of the land is being used by individuals for all kinds of purposes inimical to forestation and afforestation Notable among these are indiscriminate bush clearing for farming activities, indiscriminate excavation and quarrying by tipper operators and solid mineral seekers as well as the menace of the cattle rearers. While we have not stopped farming on the land, (except in certain locations), efforts have been made to stop illegal mining exploration and excavation. 

In order to ensure the success of any large scale commercial tree planting of farming on our land, meetings were held with over 50 of the nomadic cattle rearers illegally occupying the University land. Highlights of agreements reached at the said meeting included:

-
need for the cattle rearers to gradually withdraw from the University land. 

-
delineation of no cross boundary to protect the trees to 

be planted and 

-
need to stop visiting and polluting the University's newly 

commissioned dam. 

Perhaps the greatest frontal effort of the University of Ilorin to combat climate change is the commercial tree farming. The determination of the University is to plant about 100 000 seedlings annually over the next five years. This past year alone, a total of 70,383 seedlings of Teak (Tectona grandis) were planted on 57 hectares of campus land, at a planting density of 1,250 seedlings per hectare.  It was a taungya system of agro-forestry whereby teak seedlings were intercropped with maize, cowpea, cassava and yam.
UNIVERSITY ORCHARD 

Over the last couple of years, the University has established cashew, citrus, pawpaw and mango plantations at the University Teaching and Research Farm for teaching and research purposes. Also a citrus plantation was established at the Parks and Gardens Unit to provide fruits for the University community. This year, the Council of the University has approved the establishment of 15 hectares each of Mangoes and Citrus. It is hoped that gradually more of the University land will be under controlled tree farming.
CREATION OF BICYCLE PATHS

As part of the aim of the University to cut down carbon emission and air pollution through burning of fuel, major roads on the Campus now have bicycle paths created to encourage bicycle riding within the campus. A proposal to establish a ‘Park and Ride’ initiative, whereby Staff and students will not have to come to Campus with their vehicles but will join either commercial buses or the train transport when eventually completed is being embarked upon.

CONCLUSION
Universities world-wide are established for teaching, research and community service.  The focus has always been on ensuring teaching with some emphasis on research but usually neglecting the very important mandate of giving back to the community, at least, that in which the University is located.  Most Universities, at least in developing countries, pay little attention to the third of the tripod. We need to improve on the town-gown interaction through proper study of the communities, education, leading by example etc.  Towards this end, the University of Ilorin Medical Programme introduced the Community Based Experience and Services (COBES) Programme whereby students and staff go to selected communities with the aim of applying lessons learnt in the classroom to assist the communities.  Recently, the Senate of the University, realizing the importance of giving more to the community, decided that each of the ten Faculties should introduce a community based programme in the current session.

The University of Ilorin is open to suggestions and supports in its bid to beautify its environment, promote sustainability, environmental management and laying a good economic backbone for sustainability and development of the Nation.  The University is committed to contributing to the attainment of the MDGs and successful prosecution of the seven point agenda of the Federal Government of Nigeria.  The environmental upgrading programme is only a subset of an integrated programme for meaningful contribution to the attainment of National and global aspirations of improving the quality of life of the present and future generations of mankind.  The Good Lord after creating man admonished him to fill the earth and subdue it and to have dominion over all that God created (Genesis 1:28).  Since dominion is not equivalent to ruination we should do all we can to leave the world much better than we met it.
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