BIODIVERSITY OF AGRICULTURAL CONSERVATION
ABSTRACT
Akwa Ibom States is located in the rainforest belt of Nigeria known for preponderance of agricultural biodiversity. Agricultural biodiversity or agrobiodiversity is succinctly referred, is the diversity of agrogenetic resources used directly for food and agriculture; the diversity of species that support production and the diversity of species that support agroecosystem, as well as diversity agroecosystems themselves. It performs many closely interrelated socioeconomic and environmental functions, including promoting food and livelihood security, maintaining productive and environmental sustainability; and contributing to resilient rural economics. Because of these enormous potentials, and farmers have been making frantic efforts at conserving this vital resource. However, despite these efforts, agrobiodiversity is being lost at an alarming rate. This study was designed to determine the measures for enhancing the involvement of rural farmers in agricultural biodiversity conservation In Akwa Ibom State, Nigeria A research question and one related null hypothesis were formulated to guide the study. A total of 858 respondents comprising rural farmers, agricultural extension officers, forestry officers, professional conservators and staff of conservation based NGOs were involved in the study. The data were obtained through a structured questionnaire. The data were analyzed with mean, and analysis of variance (ANOVA). The findings of the study revealed that some of the key measures for involving rural farmers in agricultural biodiversity conservation In Akwa Ibom State, Nigeria include the application of incentive system in the management of agricultural resources, non-imposition of fines on agro based produce/products and the provision of adequate marketing outlets in the rural areas for agro-based produce among others. Finally, it was concluded that to enhance agrobiodiversity conservation, programmes of agrobiodiversity conservation in the state should involve the rural communities who are the major actors in the development of agroresources and its conservation principles.

CHAPTER ONE

INTRODUCTION 
BACKGROUND TO STUDY

One area of the environment that has lately attracted global attention is biodiversity conservation. Biodiversity is defined as the variety and variability of living species and the ecological complexity in which they live  as observed by Altieri, (2019).  It is a phrase used to define the degree of diversity in nature, which includes the quantity and frequency of ecosystems, species, or genes in a particular collection. It is essentially equivalent with earthly existence. It is typically thought of at three levels: genetic diversity, species diversity, and ecological diversity. Genetic variety is the sum of the genetic features of all plants, animals, and other living beings on the planet. Rapid growth, large yields, resilience to diseases and pests, and environmental adaptation are examples of such qualities.

The diversity of living organisms on Earth is referred to as specie diversity, whereas ecosystem diversity refers to the diversity of habitats, biotic communities, and ecological processes in the biosphere, as well as the tremendous diversity within ecosystems in terms of habitat differences and the variety of ecological processes.

According to Bellon, (2016), agrobiodiversity, or agricultural biodiversity as it is sometimes called, might be recognised within a broader idea of biodiversity. Agricultural biodiversity is limited to plants and animals that are utilised in trade or have the potential to be exploited (Srivastava, Smith and Ferno, 2001). It is the diversity of genetic resources (varieties, breeds, species, cultivated, reared, or wild) used directly for food and agriculture; the diversity of species that support production (soil biota, pollinators, predators, etc.); and the diversity of agroecosystems themselves (agricultural, pastoral, forest, and aquatic) (Food and Agriculture Organization, 2008). Agroecosystems are agricultural ecosystems that include polycultures, monocultures, and mixed systems such as crop-livestock systems (rice-fish), agroforestry, agrosilvo pastoral systems, aquaculture, and rangelands, pastures, and fallow lands.

Zhang (2017) asserts that Agricultural biodiversity benefits humanity enormously. Man relies on a variety of livestock and agricultural species for food, fuel, fibre, medicine, pharmaceuticals, and raw materials for a wide range of manufacturing processes and uses. The agricultural system's productivity is the outcome of the ongoing modification of once-wild plant and animal germplasms. Agrogenetic resources are also used in genetic engineering, particularly in the pharmaceutical and food processing sectors. Aside from these immediate benefits, agricultural biodiversities are critical components of the systems that govern the earth's atmospheric, climatic, hydrologic, and biochemical cycles. It provides local ecological functions such as watershed protection, nutrient cycling, erosion control, soil enrichment, water flow regulation, sediment trapping, erosion mitigation, and insect population control (Ehrenfeld, 2000) Agrobiodiversity also has ethical and aesthetic benefits, and it serves as the foundation for sustainable rural development and resource management. The diversity of natural flora and animals is being utilised for sustainable economic development in most rural parts of Akwa Ibom State. Traditional animal breeds (sheep, goats, cattle), agricultural kinds (fruit trees, fodder plants, and grains), and wild fruits are being researched to create jobs, revenue, and environmental care. Despite agrobiodiversity's immense potential for preserving plants, animals, soils, and water, as well as acting as the cornerstone of sustainable development, most of the Strategies for Involving Rural Farmers in Agricultural Biodiversity Conservation in Akwa Ibom State, Nigeria Bassey, Camilus Environmental considerations in this respect attract attention to the fact that it is more vulnerable to disaster and loss. Agrobiodiversity depletion is a relative phenomenon. According to Blaide and Broodfield (2007), agrobiodiversity is lost when it suffers a reduction in intrinsic qualities, a decline in capabilities, or complete extinction as a result of "a causative factor or a combination of factors that reduces its physical, chemical, or biological status, thus limiting its productive capacity." It also includes the loss of usefulness or prospective utility, as well as the decrease or modification of traits or the extinction of certain species that cannot be restored (Dumsday, 2007).

Akwa Ibom State is located in one of the geographical zones in the rainforest belt, which is noted for its high density of agro-genetic variety. The variety of the agroecosystem is quickly eroding across its ecological zones. This erosion might be caused mostly by intensive resource use and considerable habitat modification. Other factors include: the neglect of indigenous knowledge of agrobiodiversity conservation institutions and management systems; the blueprint approach to development, which promotes monoculture systems and uniform technologies; the pursuit of transnational corporations that market agricultural inputs and process food and fibre for commercial profits and uncontrolled overproduction; and inequitable access to and control over land, water, trees, and geneti It is well acknowledged that rural farmers frequently have significant and thorough knowledge of the agrospecies and related ecosystems with which they come into touch and have developed excellent methods of guaranteeing their sustainable usage (McNeely, Miller, Reid, Mittermeier, & Werner, 2000). However, they are hampered by a number of issues in their efforts to implement conservation systems that support its own capital - agricultural resources derived from plant and animal sources. According to FAO (2009), the factors that generate a gap between planned and actual farmer conservation behaviour include knowledge, motivation, and technology, as well as the type of incentives and disincentives, land use, population increase, and poverty. McNeely et al. (2000) stated that agrobiodiversity is endangered at its most fundamental level because humans are out of equilibrium with their environment. Exploiting agricultural resources yields benefits without incurring the full expense of such exploitation. They highlight six major barriers to better success in agricultural biodiversity conservation. They are as follows: a. Development goals place insufficient weight on agricultural resources b. Agro-resources are exploited for profit rather than to address legitimate local requirements. b. The species and ecosystems on which human life is dependent remain unknown. d. Most conservation organisations have had to limit their scope. Volume 2 of the Journal of Agriculture and Veterinary Sciences, December 2010 105 e. Institutions tasked with raising awareness about the need of conservation among rural farmers have been under-resourced. McNeely et al. pointed out that sustaining a nation's agro-agricultural variety is essential to maintaining agricultural riches, but the relevance of species and ecosystems is rarely fully recognised in the formation of national development programmes. In their farming techniques, rural farmers do not actively evaluate the importance of species and ecosystems. Short-term exploitation to produce revenue or foreign cash is often prioritised above long-term sustainable usage of agricultural resources in development. Farmers are often focused on their stated immediate requirements and seek relatively short-term profits on their investments. Farmers' uncontrolled use of agricultural resources contributes to the extinction of species and the loss of agricultural biodiversity. McNeely et al. also noted that most farmer conservation efforts have focused on minor species such as ruminants, monogastrics, poultry, significant plant species, or specific tree species. Farmers are unable to conserve if conservation efforts are underpaid. Furthermore, people in charge of developing awareness possibilities for progress lack specialised training and have little prestige, as well as inadequate equipment and administrative competence. These have an impact on rural farmers' conservation efforts.

Shepherd (2002) attributes rural farmers' weak conservation inclination to tenure and land use changes. He stated that one of the most recent truths to emerge in the conservation community is the huge lack of official forester expertise concerning the protection of forest-based agro-resources. In contrast to this wisdom, the imposition of European concepts of property and land tenure has had terrible consequences. The most significant gap was a failure to comprehend the Swidden fallowing technique, which had been using the environment responsibly for several years. Swidden fallowing is coming to an end, and more marginal lands are being farmed, resulting in the degradation of forest areas. Each household head now seeks to spread his bets by planting across as broad and varied an area as possible, resulting in the replacement of conservation measures such as manuring, intense sowing and weeding, scheduled fallowing, and water conservation with quick and simple farming (Thompson, Feeny, and Oakerson, 2006). Land use changes due to economic development and the loss of authority of elders in the traditional agricultural community are indirectly tied to this. According to Thompson et al. (2006), the introduction of plantation crops such as oil palm, cocoa, and rubber as key commercial crops has a severe impact on many other places, resulting in a loss of agro-ecosystem and agrobiodiversity. He also stated that in certain rural communities, the authority of clan elders, who were formerly completely responsible for livestock and agro-resource management, is being challenged by modern education for the young and the government's implementation of Land Use Acts. He stated that the Strategies for Involving Rural Farmers in Agricultural Biodiversity Conservation in Akwa Ibom State, Nigeria, had an impact on conservation efforts. Bassey, Camilus Because of the elders' diminished status, the protection of agro-resources through the establishment of holy trees is no longer viable.

Unattended population increase is another element that has a significant negative impact on the ability of rural farmers to conserve. The Nigerian Environmental Study/Action Team (NEST) correctly asserted in 2001 that a finite earth can only support a finite population. There is an upper limit to the number of people that a particular socioeconomic system and technology can support. As long as the population remains below this crucial threshold, the need for agricultural land, grazing area, and food may be supplied without degrading or destroying the ecosystem. However, if the critical population density is surpassed, these human needs put undue strain on the land and agricultural resources. As a result of deforestation and loss of agrobiodiversity, the population-environment partnership is jeopardised and may fail. When a population becomes destitute, what was once a peaceful and happy partnership between people and nature can swiftly devolve into a vicious cycle in which environmental deterioration causes people to be terribly impoverished. Poverty drives individuals to over-exploit available agricultural resources with little consideration for conservation.

Population pressure appears to have resulted in the shortening of fallow times under shifting agriculture. Shifting cultivation is noted in its traditional form for being a rich source of crop diversification (BOSTID, 2002) In Nigeria, the entire cycle has been cut in half, and the fallow time is now less than a third of what it was (NEST, 2002). The following system has a tendency to diminish in the end, eventually being replaced by crop rotation and monocropping. Conservation efforts are frequently supplanted by quick and simple farming in these systems (Thompson, Fenny, & Oakerson , 2006).
Statement of problem

One of the constraints to the conservation of agrobiodiversity by rural farmers is lack of education. Nigeian Conservation Foundation (NCF), (2005) pointed out that tackling environmental problems (loss of agrobiodiversity inclusive), requires action mostly from environmental education, Noibi (2002) noted that a person’s level of ignorance of the environment can be said to be positively related to the degree of damage to the environment. He exemplified this by relating a case of farmers who over-graze their land or substitute chemical fertilizer for organic manure and pesticides for biological means of pest control without bothering about the implications of that action on land and agrobiodiversity, It could therefore, be inferred that lack of environmental education among the farmers is the single greatest contributor that constraints the conservation of agricultural biodiversity by rural farmers. Education can impart knowledge and determination necessary to resolve a given set of environmental problems.

The social and perceptual factors also influence the conservation attitude of the rural farmers. According to Kellert (2008), the development of compelling rational and effective strategy for protecting endangered agro-species will require an increasing recognition that Journal of Agriculture and Veterinary Sciences Volume 2, December 2010 most contemporary extinction problems are largely the result of socio-economic and political forces. Norton (2008) pointed out that only a small minority of people possess much concern or empathy for the plight of endangered agro-species. Kellen (2008) while reflecting this view noted “the study of vanishing biodiversity is necessarily the study of man’s perception of animals and plants. What we fear, what we hope and what we admire in animals/plants will inevitably determine their fate. Agro-species are there but most of them figure as villain in our myths”.

As Norton intimates, agro-species are viewed somewhat more positively when they possess some aesthetic and utilitarian values. Human benefit factors include animal capacity to provide food, clothing, recreation and companionship. Ecological factors include species rarity and its contribution to diversity and ecological balance. Important psychological factors include the animal’s species aesthetic characteristics, spiritual and religious associations, habituating capacity and behavioural plasticity. These factors and values outline the perceptual categories rural farmers typically employ in deciding which species are worthy of preservation.

Another factor affecting conservation by rural farmers borders on the conservation policies operating in the country. NEST (2008) pointed out that one of the biggest bio-resources management problem is the absence of well coordinated rational policies and legislation operating in the country, but such policies have often been implemented without really considering local socio-economic issues. Also conservation policies tend to be largely “western” in outlook and having been designed and possibly managed by government officials can be poorly adapted to meet vital local needs (Barrow, 2008) He pointed out that conservation can involve a range of different interests such as central government, state/local government, local farmers, and conservation group/development staff and there may be conflict of interest between them. He concluded that developing conservation policies without taking the needs and demands of these different group’s will tend to end in difficulty. Constraints to the conservation of agrobiodiversity by rural farmers are also associated with culture and religious beliefs. NEST submits that because of the closer relationship between culture and the environment, any campaign for environmental awareness and conservation must take on a new cultural time, calling for new ways of life and a new orientation. During pre-colonial times, religious beliefs and practices played important roles in the conservation especially agrobiodiversity. Sacred grooves and sacred animals were not exploited by people and so they remained in their pristine state. However, with the institution of colonial government and the spread of western values and culture, our traditional methods of conservation gradually disappeared and sacred forests became hunting ground (NEST, 2001). On the adverse effects of religious influence on traditional conservation practices, various traditional farmers have developed over the centuries, effective method of using the environment sustainably. These included the setting aside of land for religious and other Strategies for Involving Rural Farmers in Agricultural Biodiversity Conservation in Akwa Ibom State, Nigeria Camilus Bassey

Objective of the study

The specific objective of the study are to:

(i)
identifying hindrances to involvement of rural farmers in agro biodiversity conservation 

(ii)
 Determine the extent to which farmer education approaches are employed in involving rural farmers in agro biodiversity conservation, and 

(iii)
Determine the measures for enhancing the conservation of agro biodiversity in the State. 

Research question

This study was guided by the following questions.

(i)
What are the hindrances to involvement of rural farmers in agro biodiversity conservation?

(ii)
 What is the extent to which farmer education approaches are employed in involving rural farmers in agro biodiversity conservation?

(iii)
What are the measures for enhancing the conservation of agro biodiversity in the State?

Research Hypothesis


This null hypothesis guided the study. 

HO: There is no significant difference in the mean ratings of agricultural extension officers, forestry officers and professional conservation officers on the measures which could enhance the involvement of rural farmers in agrobiodiversity conservation in Akwa Ibom State. 

Significance of the Study 

Over the years various studies have shown that there is an existing gap between available knowledge of improved technology and biodiversity (Odefadehan 205). The extension workers are responsible for the dissemination of information about these improved technology to farmers in order to bridge the gap, therefore, the study is very essential, as it will improve technological use that enchance biodiversity. This  study also sought to investigate the information needs of the extension workers, identify the present and intended sources of information, determine the social economic characteristic of the respondent, determine the effectiveness of these information sources presently used and the constraints encountered by the respondent in the practice of extension principles.

Scope of the Study 

The study was contextually limited to the review of the strategies for involving rural farmers in agricultural biodiversity conservation in akwa ibom state, Nigeria. Specifically, The study will be conducted in among farmers ikot ekpene akwa ibom state. 

CHAPTER TWO

Agricultural biodiversity includes those components of biological diversity relevant to food and agriculture as well as the components of biological diversity that constitute the agro-ecosystem. It exists at several levels, from the different ecosystems in which people raise crops and livestock, through the different varieties and breeds of the species, to the genetic variability within each variety or breed. While part of this biodiversity is directly managed to supply the goods and services that people need, much is not directly intended for production but remains important as a source of materials and for its contributions to ecosystem services such as pollination, control of greenhouse gas emissions and soil dynamics. 

Modern, intensive agriculture reduces agricultural biodiversity. In fact, it is predicated on such a reduction. Farms specialize in livestock or crops, reducing the number of species; fields are enlarged, reducing the extent of field margins and hedgerows; soil amendments enhance the uniformity of soils; and monocultures of genetically uniform individuals tend to dominate. Within this framework, agricultural biodiversity is often seen simply as something to conserve as a source of traits that can be used to improve breeds and varieties (see, for example, [1-6] for this approach in several different realms). While this is certainly true, we argue that agricultural biodiversity as such is an important asset that delivers substantial benefits in many different realms and that there is increasing evidence that diversity per se needs to be a central element of sustainable agricultural development. 

Recognition of the value of maintaining and using agricultural biodiversity is not new [7-11], although recent concerns over food availability suggest that it is timely to highlight evidence of the importance of agricultural biodiversity to agricultural production and productivity. It has been argued that the ―food price crisis‖ of 2007–2008 was in many respects a harbinger of things to come and a new regime that will be characterized by higher and more volatile prices [12,13]. The year 2010 saw drought in the Russian Federation and floods in Pakistan, both with far-reaching impacts on food prices and availability, bringing home the need to improve global food security. 

Two difficulties must be noted in making this case. First, because of the past focus on traits as the main value of agricultural biodiversity, evidence for benefits derived from diversity itself is comparatively sparse. Jackson et al. [9] have argued further that certain benefits, such as the insurance value of biodiversity and of the heterogeneous composition of agro-ecosystems, are not easily detected by the local-scale experiments that are typical of most agricultural research. Secondly, by its very nature, the deployment of agricultural biodiversity affects many different aspects of human livelihoods and it can be difficult to separate out the benefits and rigorously demonstrate causal relationships among these. For reasons of space we focus here on selected aspects of production and consumption, particularly those that impinge on sustainability, and do not discuss in detail the many social, cultural and conservation benefits that can also be attributed to agricultural biodiversity (see e.g., [8,14,15]). Johns and Sthapit [16] discuss in detail what they call ―population-level synergies linking biodiversity conservation and human nutrition in developing countries‖. 

Productivity and Stability 

More diverse ecosystems, with more species or more genetic diversity within species, often have higher overall productivity than simpler systems; this is not a new idea [17,18]. Tilman and his colleagues have documented this most extensively for (non-agricultural) prairie ecosystems, where, for example, plots with 16 species produced 2.7 times more biomass than monocultures [19]. In agricultural systems, Bullock et al. [20] created species-rich and species-poor hay meadows; after eight years the richer meadows yielded 43% more hay than species-poor fields, an effect that was not due simply to the fertilizing effects of the greater number of legumes in the more diverse fields. This is generally true for grasslands across Europe [21]. More recent research has indicated that experimentally-manipulated diversity in grasslands promotes temporal stability at many levels of ecosystem organization simultaneously [22]. Mixtures of barley varieties in Poland generally  out-yielded the mean of the varieties as pure stands [23]. Increased productivity is also associated with greater stability of yield; Tilman et al. [24] indicate that high-diversity plots were 70% more stable than monocultures. 

Tilman’s measure of stability—the ratio of mean plot total biomass to standard deviation over  time—is just one version of stability, and ecologists have long debated the relationship between complexity and various measures of stability in ecosystems and food webs [25-27]. In simplified farm systems, farmers have to decide in advance which varieties of which crops they will grow in any given season. Depending on factors such as growing conditions and markets, this creates the potential for bumper harvests and for failures, which is reflected in high year-on-year variance in yields. Experimental studies and large-scale field trials have shown that agricultural biodiversity can reduce variance, thus contributing to this particular type of stability in yield. 

Significant trade-offs are often involved in balancing the maintenance of diversity within a production system with appropriate (or available) management practices, and the correct balance will differ depending on production system and production objective (see, for example, Snapp, Gentry and Harwood’s demonstration that management can be a more important driver than biodiversity [28]). Home gardens are some of the most diverse production systems in the world and also some of the most productive, per unit area [29,30]. Although they are usually highly labor intensive and small, they nonetheless provide direct benefits in terms of production, income and nutrition for millions of small scale farmers throughout the world. For example, Nair [31] reports that in Brazil a 10–20 ha agroforestry-based home garden generated net income comparable to 1000 ha of pasture cattle ranch, in addition to rural employment for women, and all without requiring deforestation. Home gardens in Indonesia can have higher standing biomass, produce a higher net income and improved stability, sustainability and equity than equivalent areas of rice monoculture [32]. Not all home gardens, however, are managed for domestic consumption. A project to encourage women in Senegal to grow vegetables resulted in higher incomes and social standing for the women involved and almost no change in nutritional status because the vegetables were not eaten at home and the women did not use the money earned to buy food [33]. 

Intensive home gardens depend to a large extent for their productivity on using many species that occupy different ecological micro-niches and make differential use of resources, for example by layering. This kind of multiple cropping can take many different forms and undoubtedly provides benefits in terms of nutrient availability and pest control which translate into higher production in many situations. Altieri [34] cites figures showing that in Latin America yield advantages of multispecies cropping range from 20% to 60%. In Mexico, one hectare planted with the very traditional mixture of maize, beans and squash produces as much food as 1.73 ha planted with maize alone. Furthermore, the maize–squash–bean polyculture can produce up to 4 t ha−1 of dry matter that can be returned to the soil, compared with 2 t ha−1 from a monoculture of maize. To some extent  this reflects the presence of a leguminous crop, although niche separation, reduced depredations due  to pests and diseases and weed competition and more efficient use of natural resources all play  a part [35].  

A detailed study of the so-called Jena Experiment, a long-term investigation of grassland of differing diversity, revealed a clear effect of species richness on productivity [36], including effects of plant diversity on invertebrate herbivores [37] and of invertebrates on plant productivity [38]. Perhaps the strongest conclusion yet to emerge from the Jena Experiment is encapsulated in the title of a review paper: Biodiversity for multifunctional grasslands: equal productivity in high-diversity  low-input and low-diversity high-input systems [39]. In fact, ―higher diversity is actually more effective in increasing productivity than higher management intensity‖. 

Similar results have been found in food-production systems, particularly in China. Zhang and Li cite a report that ―one-third of all the cultivated land area is used for multiple cropping and  half of the total grain yield is produced with multiple cropping‖ (Tong 1993, cited in the review by Zhang and Li [40]). Figures are certainly higher today. Zhang and Li’s group has made a detailed study of the effects of agricultural biodiversity and have investigated some of the underlying mechanisms. Wheat shows a 74% yield increase intercropped with maize and a 53% increase intercropped with soybean. Like the increased tillering seen in disease-resistant individuals in a field of mixed varieties of the same species (see below and [41]), Zhang and Li attribute some of the  over-yielding of species mixtures to what they call competitive recovery, with above-ground and below-ground effects. Abiotic stresses can be ameliorated by intercropping. Iron-deficiency chlorosis is common in peanut (a major oilseed crop in China), especially when grown as the sole crop. Intercropped with maize, chlorosis is less severe and depends on the close intermingling of maize and peanut root systems. Peanut and maize have different iron-uptake systems, and it is hypothesized that the efficient iron-uptake system of maize mobilizes iron in a form that peanut can make better use of. Similar results have been seen in connection with phosphorus (P) uptake in maize grown with faba bean, where the faba bean is believed to make P more available to maize. Again, roots must mingle closely for overyielding to be observed. Chickpea improves P uptake by wheat and maize via a complex pathway that pits the cereals’ greater ability to absorb soluble P against the legume’s greater ability to mobilize organic P [42]. Intercropping reduces the accumulation of nitrate in the soil, permitting lower application rates of N and reducing downstream effects. 

Diversity also acts within a crop species to boost productivity. Genetic diversity can reduce risk of crop failure in high stress environments, as shown by Ceccarelli [43] for barley, although yield levels may be below those achieved by some varieties under non-stress conditions. Many studies have suggested that risk avoidance, multiple use needs and stability are among the reasons why many  small-scale farmers continue to grow traditional crop varieties and maintain high levels of genetic and crop diversity throughout the world [8,44,45]. 

At larger scales, there is a widespread recognition of the importance of maintaining crop variety diversity in production systems in order to avoid vulnerability and widespread crop loss as a result of the effect of a particular biotic or abiotic stress on a genetically uniform monoculture [46]. The substantial and, it has been argued predictable [47], crop losses of the food staple taro in Samoa in 1993–1994 can be attributed to such vulnerability, as can the impact of southern corn blight on the U.S. maize crop in 1970–1971 [48].  

Pests and Diseases 

Some of the yield increase associated with greater diversity is the result of the different functions performed by different plant groups and the use of different niches. Even in simpler agricultural systems, however, enhanced resistance to outbreaks of pests and diseases from effective use of both inter- and intra-specific diversity provides the main mechanism for increased yield and yield stability. Finckh et al. [23] identify several mechanisms underlying this effect, from simple distance between susceptible host plants and physical barriers to transmission to competition among pathogen races that reduces disease severity. Experimental mixtures of potato varieties susceptible and resistant to late blight (Phytophthora infestans) show less severe disease than monocultures in temperate [49] and tropical [50] trials. Large-scale deployment of barley mixtures in eastern Germany [51] and rice mixtures in southwest China [52,53] indicates clearly that mixtures with relatively few components can minimize the severity of disease with an impact on yields and yield stability. An extension of this approach to more crops and across a considerably greater area demonstrated increases in yields of between 33% and 85%, with reduced severity of diseases and increased profits [54]. It was anticipated that by summer of 2010, severe drought notwithstanding, 80% of the farmland in Yunnan province (2.9 million ha) would adopt this approach [55]. 

Wolfe’s work on barley mixtures and powdery mildew (Erysiphe graminis hordei) was undertaken in the former German Democratic Republic, where an inability to manufacture or purchase fungicides prompted an assessment of alternative approaches. The benefits of mixtures in such cases arise primarily because farmers cannot predict in advance which mildew race will predominate in any given season and thus cannot choose a variety resistant to that race. In the absence of fungicides, a mixture in which each component is resistant to different races protects the entire field. In rice, resistant modern varieties offer a physical barrier to the movement of rice blast (Magnaporthe grisea) spores and also physically support susceptible traditional varieties, which are prone to lodging, thereby increasing the yield of the more valuable traditional varieties. Genetic diversity within fields of a single species will slow the evolution of pathogens, offering longer term protection against the breakdown of resistance, while changing the make-up of the mixture each year could promote even greater diversity in the pathogen population and thus slow down adaptation further by reducing the selection pressure on individual pathogen races. Given the nature of the protection, appropriate mixtures can control several diseases at the same time, further enhancing their usefulness. 

Pests reduce global crop yields by about 40% each year [56] and Oerke [57] notes that ―despite a clear increase in pesticide use, crop losses have not significantly decreased during the last 40 years‖. The use of biodiversity to mitigate damage by pests and macro-parasites is not as well documented as its use against diseases, although Gurr et al. [58] listed several examples that range in scale from the very local—harvesting lucerne fields in alternating strips preserves structural diversity and habitat for natural enemies of Helicoverpa spp—to the landscape—parasitism rates on armyworm Pseudaletia unipuncta are higher in more complex landscapes (see [59,60] for additional examples). Nevertheless, there is a long tradition of integrated pest management (IPM) in which biodiversity plays a central role, although more often in the context of promoting a diverse population of predators than in the use of host biodiversity specifically to mitigate the impact of pests (see, for example, [61]). As a clear example of the multiple benefits of the use of agricultural biodiversity, Pretty et al. [62] analyzed 62 IPM projects in 21 developing countries. In 47, yields increased by an average of 42% while pesticide use declined by 71%. The saving in environmental costs was not calculated, but was probably considerable. Pretty et al. also estimate the many other gains that accrue to ―resource-conserving agriculture‖ while drawing attention to the difficulty of isolating and measuring different ―services‖. 

The mechanisms that underlie the effects of changed biodiversity on pests and diseases have begun to be explored in more detail. Keesing et al. [63] point out that for many diseases both positive and negative effects might be expected. Nevertheless, the agricultural examples that they cite all point to greater biodiversity protecting against diseases. In the case of rice blast, in addition to the greater distance between susceptible plants in a plot of mixed varieties, effectively a decrease in host abundance, the different plant architecture of the varieties results in the canopy being drier, which further slows the spread of the fungus [64]. Mundt [41] points out that induced resistance, caused by hosts being exposed to strains of pathogens better adapted to other varieties, can account for up to 30% of the protection against yellow rust (Puccinia striiformis) in wheat fields. Resistant varieties increase tillering and thus compensate for the absence of susceptible neighbors, another buffering mechanism. ―Mixtures will not be the disease control tactic of choice in all cases,‖ Mundt concludes. ―Given the need for a more sustainable agriculture based on models of natural ecosystems, however, host mixtures will likely play a much larger role in the next 50 years than they have in the past half century.‖ 

Regulating and Supporting Ecosystem Services 

Agricultural production depends on the operation of a range of regulating and supporting ecosystem services that include nutrient cycling, regulation of water flow and storage, regulation of soil movement and properties and regulation of biological populations (including pest and disease control as discussed above). To a large extent these services have been replaced in simplified agricultural systems by human-supplied inputs. The importance of agricultural biodiversity in respect of these ecosystem services has been reviewed by Swift et al. [65] and, with respect to crop diversity, more recently by Hajjar et al. [66]. Considerable debate remains on the amount of diversity that is  needed within agro-ecosystems for different functions. Some evidence suggests that while diversity is necessary, saturation is reached at relatively low levels of species diversity; other evidence has suggested that reducing diversity often has a negative effect on specific functions (see  references in [65]).  

In fact, there are multiple ecosystem functions, each of which may perform optimally with a different species or genetic assembly. In this respect, Swift et al. [65] note the importance of maintenance of total system diversity and the use of management practices such as conservation agriculture and mulching that are themselves likely to ensure higher levels of diversity in the production system. In seeking to understand the increased productivity of more species-rich grasslands, for example, Milcu et al. manipulated the density of earthworms against a gradient of plant diversity [38]. Neither earthworm density nor plant diversity alone affected rates of decomposition of plant litter; however, decomposition was higher in plant assemblages with more legumes, and the effect was greater at higher plant diversity, which could contribute to the increased primary productivity associated with greater plant diversity. 

Landscape heterogeneity, which involves a diverse assemblage of crop, livestock and agroforestry elements at different scales, is an important feature of many production systems [9]. As noted above, much of the diversity in agricultural landscapes exists at scales beyond the farm and its role and contribution is poorly captured in most agricultural experimentation.  

Pollination is a classic and essential ecosystem service where loss of species has recently attracted substantial comment [67,68]. Memmot et al. [69] found that, in simulation studies, pollination networks were relatively tolerant to loss of pollinator species diversity, although certain species, such as bumble bees and some solitary bees, played a particularly important role. However, in their recent review, Hajjar et al. [66] argue that both within- and between-species diversity of crops enhance pollinator availability and improve production. Steffan-Dewenter and Tscharntke [70] found that increasing isolation of habitat islands among agricultural fields resulted in decreasing abundance and species richness of flower-visiting bees, and that seed production decreased with increasing distance from nearest grassland for two brassica crops. The relation between crop diversity and pollinator diversity is a good example of the importance of the interactions among different components of agricultural biodiversity—pollinators and pollinator abundance and activity benefiting from increased diversity, and improving the productivity of some of the different crops present in a production system. Genetic diversity within a bee colony also promotes the survival of the colony [71]. 

All of the mechanisms cited above contribute to resilience—the way in which an ecosystem responds to and recovers from disturbance—which has been attributed to the degree of connectivity within an ecosystem [72]. This resilience to perturbation may be manifested by a smaller drop in productivity, a more rapid recovery and lower variability over time; all are underpinned by biodiversity, and the risk of simplifying ecosystems is that those systems then become more vulnerable to perturbations.  

Nutrition and Health 

Improving yields, especially of the major nutrients such as proteins and calories, is not currently the most pressing challenge to food security. Despite the fact that great strides continue to be made in addressing protein-calorie shortages, around one billion people in the world still face starvation and one third of the global population suffers one or more of the micronutrient deficiencies often lumped together as hidden hunger [73]. The most important of the micronutrients are probably vitamin A, iodine and iron, although Welch and Graham [6] list 49 ―essential nutrients for sustaining human life‖ (later expanded to 51 [74]). Nutrition security requires adequate supplies of all. 

Accurate estimates of the burdens of hunger and malnutrition are probably unrealistic, and  short-term numbers fluctuate unreasonably. A joint report on the State of Food Insecurity in the World 2010 from the United Nations’ Food and Agriculture Organization and World Food Programme says that 925 million people suffer chronic hunger in 2010. There are, in addition, currently more overweight and obese than chronically hungry people [75] even in developing countries [76]. (Results from a large survey by the World Health Organization, which will give more detailed insights, are currently still being analyzed, see http://www.who.int/bmi/index.jsp?introPage=intro_4.html, accessed on 13 January 2011). The effects on health, cognition and productivity are vast.  

Past efforts to address micronutrient deficiencies have been based largely on a medical model, focused on fortification (for example iodine in salt), on supplements (for example high doses of vitamin A), or on increasing the micronutrient content of staple crops, so-called biofortification. While all of these approaches have their merits, agricultural biodiversity could provide a valuable complement [77]. This approach goes beyond the use of specific food components to address specific deficiencies [78]; rather, it seeks to broaden the composition of the diet to include greater diversity in the firm belief that this delivers improved nutrition, with not only micronutrients but also other important components such as fiber, and hence better health. 

There is some evidence of the beneficial effects of dietary diversity (as opposed to specific dietary components) on disease, morbidity and mortality (see references in [79]). Most notably, results from 11 developing countries indicate that, after controlling for confounding factors such as household wealth, there remains a strong relationship between dietary diversity and child development measured as height-for-age Z scores [80]. Dietary diversity thus reduces stunting. In addition, reducing malnutrition of children greatly improves childhood survival in developing countries [81] and has a direct positive impact on economic productivity as adults [82]. There is also good evidence that the addition of even small amounts of animal-derived foods to the diet results in a marked improvement in nutritional status [83]. 

Calls have been made to promote a more food-based approach to nutrition and health [84,85], and not just in the context of developing countries and poverty, [86,87] but to date these have largely been ignored by policy-makers and government.  

Our own work on neglected and underutilized plant species, undertaken in several locations and with multiple partners, indicates that there is considerable scope for increasing the availability and consumption of these generally more nutritious alternatives, with additional positive benefits for income generation and environmental protection [88]. In India, for example, a long series of studies to improve the use of so-called minor millets among very poor farmers has shown multiple beneficial impacts on yields, incomes, profits, the nutritional value of popular snack and breakfast foods, and female empowerment, all promoting the likely conservation of these crops and their biological diversity in farmers’ fields [89-92]. While it has not so far been possible to demonstrate a direct impact on the nutritional status of participating villagers, there is every expectation that the various synergistic impacts will boost food and nutrition security and ultimately increase health and well being. 

Climate Change 

It is becoming increasingly clear that climate change will result in entirely new weather  patterns [93] and that these will have a profound influence on agriculture at all scales [94,95]. There is already substantial evidence of changes in the abundance and distribution of many insects [96], which can be expected to affect the distribution of pests and diseases and of control mechanisms against them. 

Adaptability and resilience in the production systems will both become increasingly important to enable farmers to cope with climate change and increased climate variability, and there is evidence that this is already important. The maintenance of high levels of sorghum diversity as traditional varieties enabled farmers in Mali to maintain levels of sorghum production and productivity in stressed environments over a period of increasing drought from 1978–1998 [97]. 

To come full circle, plant and animal breeders will need to take advantage of existing biodiversity in order to develop new breeds and varieties that will be able to cope with changed conditions. Even in this realm, however, an advantageous complementary strategy may be to furnish farmers and others with an expanded genepool that they can use to select their own adapted and adaptable populations. These genepools could take the form of segregating populations from wide crosses, multilines, mixtures or simply accessions from the edges of the normal growing range. Indications are that this approach could speed the adaptation of farming systems to changed conditions more effectively than breeding that relies on additional external inputs [23,98]. 

Chapter three

 Research  Methodology
.

Design of the study 


This study was carried out using a survey design method. 

Area of the study 


The area of the study is Akwa Ibom State. Akwa Ibom State is one of the states in Nigeria. It is situated in the Niger Delta environmental setting known for preponderance of agrobiodiversity. It is divided into three agricultural zones – Eket, Ikot Ekpene and Uyo based on her ecological characteristics. Eket zone is identified with fresh water and mangrove swamp forest ecological structure. It is located along coastal creeks, estuaries and lagoons. It is dominated with varieties of vegetations such as tall trees with prop roots which yield timber and pulps. The thick forest also serves as habitat for wildlife.  The location of Akwa Ibom just north of the equator and within the humid tropics and its proximity to the sea makes the state generally humid. On the basis of its geographical location, the climate of Akwa Ibom State can be described as a tropical rainy type which experiences abundant rainfall with very high temperature.The state experiences two main seasons, the wet and the dry seasons. The wet or rainy season lasts between eight to nine months starting from mid- march till the end of November. The dry season has a short duration of between the last week of November or early December and lasts till early march.
Population of the study 

The target population for the study was 6,242. This comprised rural farmers, agricultural extension officers, forestry officers serving in the three different agricultural zones in the State. Others were the conservation staff of Ministry of Environment and Staff of Conservation-based non-governmental organizations operating in Akwa Ibom State

Sample and Sampling Procedure


Sampling was carried out in the rural farmers’ population group only. The technique of stratified sampling was used in this case. Ten percent of rural based farmers were sampled for the study. A total sample size of 552 rural farmers respondents were used for the study. The entire population of professional forestry officers (118), agricultural extension officers (138), conservation officers of Ministry of Environment (26), and staff of NGO (24), were involved in the study .The grand total of the sample for the study was 858. 

Instrument for data collection 


A structured questionnaire was used in the study. It was divided into two main parts, 1 and 2. Items in part 1 were structured aimed at obtaining demographic data on the characteristics of prospective respondents. Part 2 elicited information aimed at providing answers to the research questions

Reliability of the instrument 


To determine the reliability of the instrument, copies of the questionnaire were administered to 30 rural based farmers, 10 forestry officers, 10 agricultural extension officers, five conservation staff of Ministry of Environment and three staff of NGOs with one drawn from each NGO. The internal consistency of the instrument was determined by analyzing the data obtained from the exercise using Cronbach alpha reliability test. The reliability coefficient was 0.77. The results indicated that the instrument could be considerably relied upon to generate consistent information relating to the problem of the study. 

Method of data collection 


To facilitate the administration of the instrument, the questionnaire was administered by personal contacts through the assistance of experienced and professional agricultural extension officers, forestry officers, and teachers of agriculture serving in different ecological zones in the State. 

CHAPTER FOUR

RESULT AND DISCUSSIONS

Data in Tables and 2 show the mean distribution of the measures for enhancing agrobiodiversity conservation as perceived by farmers and agricultural extension officers respectively. The result indicated that all the considered measures hold potential for enhancing the involvement of rural farmers in agrobiodiversity conservation in Akwa Ibom State? 

Table 1: Measures for Enhancing Agrobiodiversity Conservation as Perceived by Rural Farmers 

	Item No
	Measures for enhancement
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	Remark

	1
	Provision of sufficient resources by government for creating awareness on the need for conserving agrobiodiversity 
	3.39
	*

	2
	Promotion of poverty alleviation programme among rural farmers 
	3.49
	*

	3
	Provision of adequate and effective conservation facilities e.g. seed banks at the disposal of farmers 
	3.58
	*

	4
	Imposition of fine on agro-based produce/products 
	3.46
	*

	5
	Provision of adequate marketing outlets in the rural areas for agro-based produce. 
	3.57
	*


                                                         N = 552; * = Agree;

Table 2: Measures for Enhancing Agrobiodiversity Conservation as Perceived by Agricultural Extension Officers, Forestry Officers and Professional Conservationists
	Item No.
	Measures for enhancement 
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	Remark

	1
	Provision of fiscal and administrative support for studies into ways to maintain and enhance agricultural biodiversity in crop and animal production and in different kinds of agroecosystem in the State 
	3.28
	*

	2
	Strengthening capacity to develop new crop varieties and animal breeds that are specifically adapted to the local environments of the State 
	3.11
	*

	3
	Planning and managing rural landscapes to sustain agrobiodiversity and agroecosystem services 
	3.26
	*

	4
	Promotion of environmental education among policy makers, professionals, the public and farmers on agrobiodiversity management 
	3.42
	*

	5
	Strengthening of conservation based NGOs, local groups and institutions devolving administrative or legal bottlenecks to local planning, or actions on agrobiodiversity conservation 
	3.57
	*

	6
	Supporting the development of local institutions for common agrobiodiversity conservation programmes and activities 
	3.58
	*

	7
	Encouraging local participation in planning, management and evaluation of agrobiodiversity conservation programmes and activities 
	3.30
	*

	8
	Involvement of women and men farmers, herders and fishermen in the development of land use, policies and technologies that aid agrobiodiversity conservation 
	3.39
	*

	9
	Provision of institutional space and incentives for professional conservators to understand the social, cultural, complexity, and agroecological diversity of the State. 
	3.42
	*

	10
	Reformation of policies and laws on rights of access, use and control by farmers and indigenous people over land, trees, water, and agrogenetic resources in the State 
	3.12
	*

	11
	Reformation of international, national and State policies that contribute to the loss of agrobiodiversity in the State 
	3.36
	*

	12
	Elimination of policies and economic incentives that erode agricultural biodiversity particularly subsidies for high yielding varieties, pesticides and fertilizers.
	2.00
	**

	13
	Elimination/discouragement of variety release and seed certification legislation that hinder the utilization of diverse genetic materials through their requirements for distinctiveness, uniformity and stability 
	2.13
	**

	14
	Building agrobiodiversity conservation related conditionality into concession agreements with investor in area of the State where crude oil, extensive timber and other agrobioresources are exploited 
	3.26
	*

	15
	Promotion/encouragement of afforestation and reforestation programmes in the State.  
	3.37
	*

	16
	Enforcement of related laws and regulations that limit unfair market dominion by corporations that sell seeds, agrochemicals, veterinary products and biotechnologies and or process and distribute food and fibres in the State. 
	2.07
	** 

	17
	Establishment of flexibility in the marketing standards to allow food distributions and retailers to diversity varieties of produce in the State.
	2.93
	*

	18
	Elimination of pricing and tax policies that favour genetically and ecologically uniform production system 
	2.61
	*

	19
	Establishing legal means for protecting or regulating the use of habitats that are important for conserving agrobiodiversity 
	3.07
	*

	20
	Enlisting more collaborators, example other non-conservation sectors including ministries and departments that depend directly or indirectly on agrobiodiversity 
	3.45
	*


                                         N = 256; * = Agree; ** = Disagree 

Hypothesis 


There will be no significant difference in the mean ratings of agricultural extension officers, forestry officers and professional conservation officers on the measures that could enhance agrobiodiversity conservation. 

Table 3 contains data testing the above hypothesis. The data in Table 3 show the summary of Analysis of Variance (ANOVA) on the measures that could enhance the conservation of agrobiodiversity in the State. The analysis of the data reveal f-value of 0.056 for 2 and 57 degrees of freedom and p = α 0.05. This value is less than the critical f-value of 19.5 for 2 and 57 degrees of freedom. Therefore, there is no significant difference in the mean ratings of the forestry officers, agricultural extension officers and conservation officers. Hence the null hypothesis of no significant differences was accepted. The result indicated that all the considered measures hold potential for enhancing the involvement of rural farmers in agrobiodiversity conservation in Akwa Ibom State. 

Table 3: Summary of Analysis of Variance (ANOVA) on Agrobiodiversity Conservation Enhancement Measures. 

	Source of variance
	Sum of square
	Degree of freedom
	Mean square
	P
	f-cal
	f-tab
	Decision 
	Remark

	Between groups
	0.026
	2
	0.013
	α 0.05
	0.056
	19.5
	NS
	*

	Within groups
	13.66
	57
	0.239
	
	
	
	
	


                          N1 = 138; N2 = 118; N3 = 26; NS = Not Significant; * = Accepted.

Discussion of Findings

Measures for Enhancing Agrobiodiversity Conservation 

            Apart from factors bordering on the elimination of policies and economic incentives and discouragement of variety release and seed certification, all other measures were agreed upon as potentials for enhancing agrobiodiversity conservation in the State. Some of such key factors as revealed by the study are the application of incentive system in the management of agricultural resources, non-imposition of fines on agro based produce/products and the provision of adequate marketing outlets in the rural areas for agro-based produce. 


One simple and effective way to ensure that the rural farmers preserve agrobiodiversity in their control is by the ‘incentive system’. The mechanism as applied by FAO (2008) and Johnson (2002) refers to socially, encouraging and motivating activities consciously directed at farmers to influence their positive disposition towards conservation. Examples of such mechanisms as listed by WCMC (2002) include recognition such as awards of positions and titles, supplies/materials, money, land titles and land use rights. Others are credit access to services, praise and scholarly/study tours. 


Provision of fiscal and administrative supports for studies into ways to maintain agrobiodiversity in crop and livestock production and in different kinds of agroecosystem is shown in the study as being vital and essential for agrobiodiversity conservation enhancement in the State. This finding is very pertinent on the basic reason that much is still unknown and uncertain about the status, structure and multiple functions of agrobiodiversity in the State. Major investments are needed to expand knowledge in thee respects. Historical analysis combining methods from the social and natural sciences, and the knowledge of local resource use are all clearly needed to identify and properly explain the structure and functions of agrobiodiversity at different scales in the State. Studies need be supported on the relation among cultural patterns, economic basis, social activities and the use of agroresources in order to obtain a baseline data with which to interpret impact on agrobiological diversity of agroecosystem of the State. 


Another important measure which could be adopted to enhance agrobiodiversity conservation in the State is the support of local institutions for common agrobiodiversity resources and equitable sharing of benefits from their use. Rural farmers constitute the bulk of indigenous community people who form the foundation for the sustainable use of agroresource. They need not only be more involved in the management of agrobiodiversity but most importantly, be made to benefit economically and otherwise from their sustainable use. 


Among the factors affecting farmers behaviour towards the conservation of natural resources is economic benefits (FAO, 2004), McNeely et al (2000). Rural farmers are often reluctant to venture into conservation programmes unless they are sure it will succeed and attract some benefits. According to McNeely (2000), much of the conservation of farmers is pure shrewdness. They are too smart to take chances particularly as they have few savings, have small fragmented farms, and live near margin of subsistence. To overcome this wise conservatism any agrobiodiversity conservation programme proposed must promise substantial increased benefits. 


Afforestation and reforestation, the study has revealed, could be adopted to enhance agrobiodiversity conservation in the State. Deforestation, which is synonymous with the erosion of habitats, has drastically reduced agrobiodiversity while rare species are being threatened by extinction. Succinctly rendered, deforestation automatically means the loss of the habitat, which plant cover gives to the soil and animal. The best ways therefore to counter deforestation is afforestation and reforestation. Afforestation and reforestation could be embarked upon by the planting of woodlots, adoption of agri-silviculture and agricultural land use policy, and planting of relatively fast establishing trees. Furthermore, since forest ecosystem means much more than wood to the rural farmers and other local inhabitants, conversion of natural forest to single species plantation will as the natural forest areas diminish, constitute some form of deforestation in terms of loss of useful forest components. The animal population and diversity of plantation are also reducing. To remedy this situation, there is need to redesign the species composition and the structure of plantation in the State in order to incorporate all these forest components including agroresoruces being threatened by extinction. 


The study result shows the need for the State government to support agrobiodiversity conservation efforts in the State by (i) strengthening conservation based NGOs, local groups and institutions; (ii) strengthening capacity to develop new crop varieties and animal breeds that are adapted to the local environment and (iii) providing conservation facilities example seed banks and invitro storage at the disposal of farmers. The State seems to lack adequate resources to address thee problems and other conservation problem which they are confronted. At the international level, the need for financial assistance to help less developed countries tackle such problems has long been apparent. International development aids ha been an important response to this need. 


A compelling means of providing for the funding of agrobiodiversity conservation programme is as revealed by the study is through the framework of concessional agreement. This is as system whereby agrobiodiversity conservation conditionality is built into agreements with investors in areas of the state where crude oil, timber, and other agroresources are explored. As part of such agreements, the concession holder could be required to provide support to various agrobiodiversity programmes aimed at maintaining the long term productivity of the agroresources of the area being explored. Where concessions are given for forests use for example, government should ensure that a significant proportion of the rent realized is returned for managing the forest to ensure its long term productivity and sustainable use of agroresources of the forest ecosystem.  


Another measure for enhancing the conservation of agrobiodiversity in the State is enlisting more collaborators example, other non-conservation sectors including ministries and departments that depend directly on agrobiodiversity. Conservation has brought considerable and sustainable benefits to the society but while the benefits are widely shared, only a few institutions are given responsibility for conservation. A far wider range of collaborators is required. Such collaborators include all ministries – agriculture, tourism, energy public health, industry and military. The military for instance control large areas of “buffer zone” in the State. Such areas are often of considerable agricultural and agroecological value, which they should be made to contribute to their conservation.


Respondents, the result of the study recorded, disagreed on the potentials of some measures to enhance agrobiodiversity conservation in the State. These include: elimination of policies and economic incentives that erode agrobiodiversity particularly subsidies for high yielding varieties, pesticides and fertilizers and elimination/discouragement of variety release and seed certification legislation that hinder the utilization of diverse genetic materials through their requirements for distinctiveness, uniformity and stability. This finding is at variance with related literatures and popular views of conservation experts. Studies by FAO (2004), Shiva (2001) and Srivastra (2001) showed that biotechnology practices with accompanied utilization of pesticides and fertilizers are primary threats to agrobiodiversity conservation. As Soule & Piper, (2002:15) puts it “the technology of breeding high yield variety is a technology which breeds uniformity and this threatens collapse of diversity of genes, species and agroecosystem. The easiest way to safeguard against this Soule et al noted, is to keep growing divers stock in diverse localities and to keep a diversity of healthy agroecosystem functioning while eliminating policies and economic incentives which promote uniformity and monocultural laden technologies”.

Implications of the Study 


The findings of this study have far reacting socio-economic implications in areas such as food security/sustainability, poverty alleviation, crude oil exploration, utilization of Ecological Fund, and employment of farmer education approach.  


The study reveals that poverty is one of the cardinal causes of loss of agrobiodiversity as well as a hindrance to the involvement of rural farmers in agrobiodiversity conservation in the State. The finding has serious implication for the present poverty alleviation drive of the government. 


The geography of environmental development indicates that Akwa Ibom States has a total land area of about 25,661km2 and is richly endowed with abundant agricultural resources. Currently, the agrobiodiversity is facing degree of degradation across the length and health of the State. The natural support systems are under siege. Key environmental indicators are increasingly stressed. The agrobiodiversity conservation culture is fading. All these problems according to studies have strong linkage with poverty. So the change is to reduce poverty by accelerating equitable income group and promoting access to the necessary resources technologies and education. 


The present poverty alleviation programme of the government is a laudable effort in this direction. The scheme has many palliative programmes some of which include the provision of soft loans to would be grassroots based small scale investors, education and skill acquisition training programmes and many more. There is need for poverty alleviation programme to be focused on the poor rural farmers through credible grassroots based organizations. This is because rural farmers have made unalloyed contribution in protecting and developing agricultural resources – in particular a diversity of cultivated, semi-wild and wild plants used for food, fuel, and medicine. 


Poverty alleviation should make provision for programmes that will support agrobiodiversity conservation and utilization of local agroresource. Village-based rural farmers’ institutions should be supported and encouraged. The roles of NGOs should be promoted. It should be ensured that they have access to grains and credits to promote the utilization and improvement of local varieties including for example, their marketing and processing. Successful poverty alleviation policies and pogrammes focused on rural farmers will have double benefit. Firstly, their efforts in maintaining and developing food crops, medical plants and their wild and semi-wild relatives will make direct and vital contributions to practical conservation of the State’s agricultural biodiversity. Additionally, such farmers form a large part of a growing rural population sustainable development of their systems of production is the key to improving food security, reducing poverty, and reducing its consequential effects of environmental degradation in general and agrobiodiversity degradation in particular.


The result of the study ahs a serious implication for adequate utilization of farmer education approaches in the conservation of agrobiodiversity in the State. The study reveals that some farmer education approaches such as office calls, correspondences, flip charts, models, transparences, wall charts, drama, study tour, competition and apprenticeship are passively utilized in the agrobiodiversity conservation. 

CHAPTER FIVE COCNCLUSION AND RECOMMENDATION

Conclusion 


Based on the findings, these conclusions are made:  

1.
To ensure consistent involvement of rural farmers in agrobiodiversity conservation, farmer education approaches with a rational combination of techniques such as home and field visits, adult literacy, radio broadcast, demonstrations and local/volunteer farmers should be employed

2.
The enhancement of agrobiodiversity conservation calls for measures among which is the support of local (rural farmers) participation in the planning, management and evaluation of agrobiodiversity programmes and activities in the State. 

3
 Decision about what agrobiodiversity to be conserved, how it should manage and for whom should be based on an understanding of local livelihood and farmers’ own definition of well being. 

Recommendations 


On the basis of the findings of the study, the discussions and conclusions therefore, the following recommendations were made: 

1.
The state government should develop innovative funding mechanisms to support agrobiodiversity conservation programmes among rural farmersin the State by:

a.
Collecting special taxes on agricultural resources such as timber extraction, wood trading, trade in crop and livestock products, and other activities connected with the sector. 

b.
Buildings conditionality into concession agreement for instance, in an area that has such extensive agroresources as timber/fishers concessions could be sold to private investors

c.
Seeking more collaborators from the private sectors including multinational oil companies, industries and voluntary organization 

d.
Allocating a substantial percentage of Ecological Fund for agrobiodiversity conservation programme/projects

e.
Allocating an appreciable amount in the annual State budget for agrobiodiversity conservation programmes

2.
The government should promote agrobiodiversity conservation based education in the State by:

a. 
Initiating informal farmer education activities such as organizing local conferences and awareness campaign for rural dwellers. 

b.
Sponsoring inservices and preservices training of farmers and planners in environmental education. 

c.
Providing the required teaching aid, and diversified instructional aids which will be of assistance to educators in agrobiodiversity conservation awareness work. 

3.
The State Government should promote local knowledge of agrobiodiversity by supporting studies that combine indigenous agrobiodiversity conservation knowledge with scientific knowledge and use innovative participatory and complementary methodologies. 
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QUESTIONNAIRE ITEMS

	
	
	Strongly agree
	agree
	disagree
	Strongly disagree

	1
	Provision of sufficient resources by government for creating awareness on the need for conserving agrobiodiversity 
	
	
	
	

	2
	Promotion of poverty alleviation programme among rural farmers 
	
	
	
	

	3
	Provision of adequate and effective conservation facilities e.g. seed banks at the disposal of farmers 
	
	
	
	

	4
	Imposition of fine on agro-based produce/products 
	
	
	
	

	5
	Provision of adequate marketing outlets in the rural areas for agro-based produce. 
	
	
	
	

	
	
	
	
	
	

	1
	Provision of fiscal and administrative support for studies into ways to maintain and enhance agricultural biodiversity in crop and animal production and in different kinds of agroecosystem in the State 
	
	
	
	

	2
	Strengthening capacity to develop new crop varieties and animal breeds that are specifically adapted to the local environments of the State 
	
	
	
	

	3
	Planning and managing rural landscapes to sustain agrobiodiversity and agroecosystem services 
	
	
	
	

	4
	Promotion of environmental education among policy makers, professionals, the public and farmers on agrobiodiversity management 
	
	
	
	

	5
	Strengthening of conservation based NGOs, local groups and institutions devolving administrative or legal bottlenecks to local planning, or actions on agrobiodiversity conservation 
	
	
	
	

	6
	Supporting the development of local institutions for common agrobiodiversity conservation programmes and activities 
	
	
	
	

	7
	Encouraging local participation in planning, management and evaluation of agrobiodiversity conservation programmes and activities 
	
	
	
	

	8
	Involvement of women and men farmers, herders and fishermen in the development of land use, policies and technologies that aid agrobiodiversity conservation 
	
	
	
	

	9
	Provision of institutional space and incentives for professional conservators to understand the social, cultural, complexity, and agroecological diversity of the State. 
	
	
	
	

	10
	Reformation of policies and laws on rights of access, use and control by farmers and indigenous people over land, trees, water, and agrogenetic resources in the State 
	
	
	
	

	11
	Reformation of international, national and State policies that contribute to the loss of agrobiodiversity in the State 
	
	
	
	

	12
	Elimination of policies and economic incentives that erode agricultural biodiversity particularly subsidies for high yielding varieties, pesticides and fertilizers.
	
	
	
	

	13
	Elimination/discouragement of variety release and seed certification legislation that hinder the utilization of diverse genetic materials through their requirements for distinctiveness, uniformity and stability 
	
	
	
	

	14
	Building agrobiodiversity conservation related conditionality into concession agreements with investor in area of the State where crude oil, extensive timber and other agrobioresources are exploited 
	
	
	
	

	15
	Promotion/encouragement of afforestation and reforestation programmes in the State.  
	
	
	
	

	16
	Enforcement of related laws and regulations that limit unfair market dominion by corporations that sell seeds, agrochemicals, veterinary products and biotechnologies and or process and distribute food and fibres in the State. 
	
	
	
	

	17
	Establishment of flexibility in the marketing standards to allow food distributions and retailers to diversity varieties of produce in the State.
	
	
	
	

	18
	Elimination of pricing and tax policies that favour genetically and ecologically uniform production system 
	
	
	
	

	19
	Establishing legal means for protecting or regulating the use of habitats that are important for conserving agrobiodiversity 
	
	
	
	

	20
	Enlisting more collaborators, example other non-conservation sectors including ministries and departments that depend directly or indirectly on agrobiodiversity 
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