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Abstract 
Nigeria is grappling with low agricultural production with over 40 per cent post-harvest losses. Consequently, Nigerian Stored Product Research Institute (NSPRI) was established to revise dangerous trend. The study described the demographic characteristics of key operational staff of NSPRI, identified, assessed farmers’ perception and constraints of innovations development on pest control. Thirteen key operational staff of NSPRI were purposively selected and used as respondents. A structured questionnaire was used for data collection and analyzed with percentages, frequency count and Pearson Correlation Statistics. Findings showed that the respondents’ mean age was 42.8 years while 53.8% had Master Degree Certificate. Innovations developed by NSPRI include ice fish box, inert silos, fish smoking kiln, pesticide waxes for fruits and vegetables. Small scale farmers reported inadequate awareness on the innovations developed by NSPRI along with mean score of 1.42, the innovations were expensive (2.18) and limited in production (2.14). The constraints rated inadequate funding (4.69), infrastructure (3.61%) and personnel (3.53) to be highly severe. A positive, linear relationship was established between level of education attained and innovation generation for sustainable agricultural production (r=0.28, p≤0.05). It was concluded that sustainable control of post-harvest losses in Nigeria requires that the level of educational attainment of the staff of NSPRI should be augmented to enhance competency for meaningful contribution to innovations development. The constraints on innovation development should be adequately addressed by the superintending agencies of NSPRI and other National Agricultural Research Institutes (NARIS). 
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Introduction 
Nigeria has been grappling with low agricultural production with over 40 per cent post-harvest losses, which has led to an unprecedented hike in food importation in the country (FMARD, 2013). Post-harvest technologies currently in use are either too expensive or unsuitable for local environments (CEFTER, 2014). In Nigeria, the contribution of agriculture to the nation’s Gross Domestic Product (GDP, 42%) remains unimpressive (Abubakar, 2011). This is on account of low agricultural productivity and post- harvest losses. The most worrisome is the importation of foodstuff that is far below acceptable global standards as in the case of rice that are usually stored for over 15 years in the production countries before they are imported into Nigeria. 

There is a general consensus that agriculture has the capability to meet the food needs of 8–10 billion people projected for the next 50 years (David, 2002) but there is little consensus on how this can be achieved by sustainable means (Waggoner, 1995). Pest control techniques offer a window for sustainable food production. Creating a sustainable agricultural development path means improving the quality of life in rural areas, ensuring enough food for present and future generations and generating sufficient income for farmers. Sustainability implies both high yields that can be maintained, cost effective, integrated pest management, development of innovations that have acceptable environmental impacts. As noted by Begun (2012) as well as Mrema and Rolle (2002), agricultural products and commodities produced have to undergo series of operations such as harvesting, threshing, winnowing, drying, bagging, transportation, storage, processing, marketing and exchange before they reach the final consumers. There are considerable losses to pests attack at every stage these activities. 

In Nigeria, it was estimated that in the 1990s, the food wasted or lost during the post-harvest period could provide basic nutritional requirements for almost 200 million people (Ajibola, 2000). Furthermore, it is noted that post-harvest losses due to inefficient harvesting, processing and storage techniques ranged between 20 and 40 per cent of the total food production in Nigeria (Oni, 2014). The effect of post-harvest food losses on food security is further exacerbated by increasing population, dwindling land resources and adverse impact of climate change now acknowledged as threatening sustainable food production in developing countries. The situation in Nigeria is more worrisome given the fact that the small scale farmers depend on rudimentary post-harvest technology. This has worsened the problem of pest management and post-harvest food losses. Knowledge and skills of agricultural producers and processors must keep increasing and changing. Rapidly advancing agricultural production environment requires continuing development of innovations through research to combat the effects of new pests, resistance to existing pesticides and a breakdown in the genetic make- up of crops and livestock. 

NSPRI was established in 1954 with statement of vision to provide adequate management facilities for the handling of Nigeria’s agricultural produce for achieving self-reliance in post-harvest loss prevention. It has operation branches in Port Harcourt (Rivers State), Sapele (Delta State), Ibadan (Oyo state), Lagos (Lagos State), Ilorin Kwara (Kwara State) and Kano (Kano State). The College of Produce Inspection and Pest Control offers Certificate and Diploma courses is located in Kano. The specific objectives were to conduct research in all aspects of post-harvest handling of agricultural crops and their products, pesticide development, residue analysis, mycotoxin surveys on food items in Nigeria as stated in Decree 5 of 1977, produce low and medium level technical manpower in produce inspection, fabricating and developing post-harvest equipment, post-harvest handling of food, pest control, Developing food standards to improve the quality of food commodities after harvest, extension and training. 

However, the problem of inadequate technologies for pest control dates back to the colonial era, it is desirable to investigate the extent to which NSPRI is fast tracking the development of innovations capable of addressing pest attack on produce. Many laudable interventions such as green revolution, operation feed the nation, and presidential initiatives in the agricultural sector towards improving self-sufficiency in food production in Nigeria emphasized increased production without commensurate efforts at management of pests against post-harvest losses. The primary objective of this paper was to investigate: pest control and innovation generation for sustainable agricultural development by NSPRI while the specific objectives were to describe the demographic characteristics of key operational staff of Nigerian Stored Products Research Institute (NSPRI), identify innovations for produce storage developed by the Institute, describe farmers’ perception of innovation. development activities of NSPRI on post-harvest losses of farm produce and constraints hindering the development of innovations by NSPRI. 

Materials and Methods 
The target population for the study was the key operational staff of NSPRI that have bearing with development of innovations on pests management and who can be held responsible for the success or failure to achieve targets of the institutes in this respect. NSPRI was purposively selected being the only National Agricultural Research Institute (NARIS) in the entire country to produce innovations for produce preservation and storage. The second stage involved the purposive selection of Departments or Units in the institute that harbor the relevant key staff for the development of innovations on pest controlling farm produce. In this respect, Research Support as well as Research Outreach and Extension Departments were selected. The third stage involved a purposive selection of all the 13 key staff of the two departments used as respondents. A Structured questionnaire was used to elicit information from the respondents. farmers. A 5 point Likert type scale was used to measure the severity of the constraints (Highly severe (5 points); severe (4 points) moderately severe, 3 points; not severe, 2 points; and highly not severe, 1 point) affecting innovation generation on pests control and post-harvest losses of produce while a 3 point Likert scale was used to elicit information from purposively selected 102 farmers in the neighbourhood of NSPRI to assess their perception on innovations developed by NSPRI. Data collected were analyzed with percentages, frequency count and Pearson Product Moment Correlation Statistical tool. International Journal of Applied Research and Technology 107 

Results and Discussion 
Table 1 revealed that 61.5% of the key staff of NSPRI were within the age range of 36-45 years with a mean of 42.8 years. This showed that many of the key staff relevant to innovations’ development were relatively young, expected to be venturesome and productive. At this age, the respondents were expected to be able to engage in research and development with outcomes that could solve or eliminate pests from stored produce. However, about half (53.8%) of the selected key staff of the departments had only Master Degree certificate. This level of educational attainment should be enhanced to make them to be highly competent and unguided to have a meaningful contribution to innovations development. Table 2 below provided a breakdown of the areas of specialization of the respondents. It was overt that the Institute has limited capacity in the area of post-harvest research (15%), processing and storage (7.7% of key staff). However, 38.5% of the key staff specialized in Agricultural Extension and Rural Development. With this number of staff, provided with human resources for information generation about the needs of farmers in pest control and dissemination of innovations developed to farmers. However, the use of mass media and Agricultural Development Projects in Nigeria is desirable. 

The innovations developed by the NSPRI to prevent the degrading of the nutritive value and prolong the shelf life of farm produce were depicted below: 

 Ventilated yam barn for the storage of fresh yam tubers and seed yam, techniques for preserving cassava roots in moist saw dust, trenches to preserve and retard deterioration during storage, waxes for treatment of fruits and vegetables, techniques for production of dried mango, pineapple, okra etc. 

 Other innovations also include cribs for storing grains on cob and protocol for storing grains in bulk in stores, technique for storing grains in inert atmosphere silos, technique and protocol for the maintenance of grain quality during storage in the warehouse, improvement of the rhombus for the storage of dry grains in the dry areas of the country to make them fumigatable, pesticidal wax, bio insecticides for food storage, production of post-harvest Research Journal and advisory books on various aspects of post-harvest handling of crops. 

 The design, fabrication and development of solar tray, multipurpose dryer, hybrid dryers; production of various coolers for the preservation of fruits and vegetables, development of techniques for harvesting, handling and packaging of fruits and vegetables, technique for storing and extending the shelf-life of seed potato and ware potato by the use of the Diffuse light store, collapsible crates, and hermetic packaging of dried products, dryers for fish, meat and products. 

 Establishment of College of Produce Inspection and Post-harvest Technology for capacity building of staff, training of Agricultural Teachers, Leventis Senior staff and artisans, training of Students of tertiary institutions in Nigeria and and conducted studies on the impact assessment of technologies and processes developed by the Institute among others. 

Perceptions of farmers on innovation development activities of NSPRI on post-harvest losses of farm produce 
The small farm holders (102) reported that innovations developed by NSPRI were expensive (with a mean score of 2.18)while awareness creation on the innovations was extremely low (mean score of 1.42). The level on innovation developed was also low (2.14). Rogers (1995) stated that innovations must have a relative advantage and farmers must have the knowledge of the existence of the innovation before it can be adopted. Similarly, more than half (67.6%) of the respondents moderately agreed that the innovations developed by the NSPRI were appropriate to pest control farm produce (mean score of 1.93). Therefore, the Institute should publicize the innovations developed that can satisfy farmers needs. The agency should ensure that the innovations developed were massively produced at affordable prices so that the innovations are adopted by small scale and poor resource farmers. 

Constraints hindering innovations development against post-harvest losses in NSPRI 
Funding was the most important constraint that incapacitated the development of innovations against pest control with a mean score of 4.69. The other constraints, in descending order of importance and mean score were inadequate infrastructure (3.61), inadequate personnel (3.53), inconsistence government policy (3.31) and transportation (2.92). Nigerian government was inconsistent on policy issues regarding agriculture and duplicated responsibilities among government institutions. Government announced banning of importation of rice into the country but imported rice is flourishing in Nigerian local markets unrestricted. Similarly, importations of foreign technologies that were not environment friendly were regularly imported into the country and thus discouraging the development of appropriate local innovations. The key staff considered working environment (infrastructure, personnel and transportation) as missing motivating factors for innovation development. It is therefore imperative for the government to ensure optimum provision of these motivating factors that can accelerate the pace of innovation development in NSPRI and other NARIS in order to sustain agricultural development in the country. 

Table 5 summarized the result of the Pearson Correlation Statist appropriate innovation for establishing the relationship between level of educational attainment and generation of appropriate innovation by NSPRI for sustainable agricultural development. The result indicated that linear and significant relationship exist between level education attained and innovation development (r= 0.28 and p≤0.05). The implication is that as the key staff of NSPRI attain a high level of educational status, there is high hope that NSPRI will be able to produce appropriate innovations on pests control. Hence, there is high hope of increasing agricultural production on sustainable basis. Therefore, increase in quantity and quality many other relevant staff with higher level of education is enjoined. Rogers (1995) described ‘innovators’ as a group of people that are highly educated. Therefore, if the employed key staff are with the appropriate higher level of education are likely to be International Journal of Applied Research and Technology 108 
more venturesome, creative as a result of ability to interpret and use research findings, theory and models which have the potential to increase the staff’s level of reasoning and adaptation of research outcomes from other nations. 

Conclusion and Recommendations 
Based on the empirical evidences arising from the study, the innovations developed by the NSPRI to curtail post- harvest losses were accepted as appropriate by many small scale farmers in Kwara State. However, the bone of contention is the availability and cost of these innovations considered as outrageous for the continuous use. Inadequate funding, personnel and infrastructure were considered as de-motivating factors, these agreed with the Philosophy of Theory Y of Douglass McGregor (1960), that an average man loves to work provided all the required working tools and conducive environment are provided. Provision of limiting factors highlighted under constraints can stimulate the staff of the Institute mostly youths and educated to be venturesome (Rogers, 1995) and productive in boosting innovations development against pests control of produce. The key staff of the institute relevant to innovations development should be increased both in number and quality. Secondly, adequate funding and infrastructure should be provided to motivate the staff to perform. The Institute should endeavor to publicize the innovations developed in order to create awareness of the existence and advantages of new over the old practice to be superseded. The innovations should be cost effective to guarantee adoption by small scale farmers, who constituted the majority of agricultural producers in Nigeria. 
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Tables 
	Table 1: Demographic characteristics of key staff of NSPRI relevant to innovation generation Variable of Key Staff of NSPRI 
	Frequency 
	Percentages 

	Age(years): 

	26-35 
	3 
	23.1 

	36-45 
	8 
	61.5 

	46-55 
	1 
	7.7 

	56 years and above 
	1 
	7.7 

	Mean (years) 
	42.8 

	Marital Status: 

	Single 
	9 
	69.2 

	Married 
	4 
	30.8 

	Education Qualification: 

	B.Sc 
	3 
	23.1 

	M.Sc 
	7 
	53.8 

	P.hD 
	3 
	23.1 


