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ABSTRACT
The study investigated the utilization of Irish Potato in the production of swallow.
Data were collected from 15 farmers selected at random from Lajolo village in llorin East Area of Kwara State purposively selected out of the two potato producing areas of the village. The data were gathered through the use of structured questionnaires during the 2021 dry and 2022 rainy seasons. The tools of analysis used were simple descriptive statistics, farm budgeting technique and linear programming models. The result of the study indicated that the potato farmers were predominantly small-scale and fall between the age-group of 40-49 years with mean age of 41 years. However, the active and virile age groups of 20-29 and 30-39 were relatively low. The dominant cropping patterns were sole potato and potato/maize enterprises practiced in the dry and rainy season respectively. The optimum farm plans of the basic models revealed that higher productivity and more revenue could be achieved over the unplanned farms by reorganizing resources and activities in the potato-maize production system. The resource-use efficiencies showed that land and family labour were not critical factors and that they were in surplus. However, operating capital was a critical factor, implying that farmers lack enough capital to implement an organized farm plan. The sensitivity analysis showed that a 20% increase in the cost of fertilizer reduced farm income by 5%, 9% and 10% in the village while a subsequent increases in both input and output prices improved farmers income appreciably.
Policy choices should therefore be geared towards encouraging more youths into farming by establishing programmes like graduate farming scheme. Research and extention intervention is required in the area of training farmers on how to reorganize farming activities and resources like labour and land to increase farmers income. To arrest the problem of high cost of production, government effort should focus on ways of financing small scale farming, through cooperative saving schemes and input supply arrangements. Finally National Root Crop Research Institute should collaborate with International Potato Centre in the area of integrated pest and disease management to reduce the high rate potato perishability.
2

CHAPTER ONE
INTRODUCTION
1.1	BACKGROUND TO THE STUDY
Irish Potato (solanium tuberosum)" was introduced into Europe from South America sometime between 1565 and 1573. It was first grown in Spain by early part of the seventeenth century. It was found in the botanical gardens of many European states. About the same time, English explorers brought potatoes to England. From there, potatoes were introduced into Ireland and Scotland. They became the principal crop of Ireland because they grew so well there. In fact the potato became known as the Irish potato because such a large part of the Irish population depended on it for food. Irish potato is an important vegetable in the world today; the tubers can be cooked in various ways. It is used for stock feed and human consumption starch, spirits, and industrial alcohol are prepared from it. According to Masefield, Wales, Harrison and Nicholson et.al (2019) alcohol prepared by the fermentation of cooked potatoes is an important import product in some countries for the manufacture of liquor such as Schnapps'. "By-products such as potato starch, glucose and dextrose are used in biscuit production, the brewing industry, confectionary for the distillation of alcohol and making various types of tapioca. In the non-food by-products such as potato starch, starch proper and dextrin are used in the manufacture of cardboards, glues, textiles and paints and the laundry business" (Raemaekers, 2021).
According to World Book Encyclopaedia (2020), Irish potato has genetic resources which are very important for crop improvement. Cultivars include: Chippewa, Cobbler, Red Lasoda, Red Pontiac, Superior, White Rose, Russet Burbank, Norchip, Kennebec and Katahdin. Russet Burbank, Norchip, Kennebec and Katahdin are very good for baking but Kennebec is best for processing into potato chips. According to Kharafi (2019) spunta, fibula, silvy and mondal are adapted cultivars in the Gambia that can thrive well in the Gambia soils. The plant grows best in cool climates, in a light sandy or clay loam. The soil should be loosened to a depth of about seven inches and well broken. Growth will be better if thoroughly decayed animal manure and commercial fertilizers are added to the soil before planting. This will help in increasing the nutritional level of the soil and improvement of the soil structure and the water-holding capacity.
According to World Book Encyclopaedia (2021), farmers occasionally cultivate the soil around the growing plants. Cultivation helps aerate the soil, kill weeds, and supply soil covering for the growing tubers. Potato growers use two basic methods of cultivation: bridge or hill, culture and level culture. Ridge culture is the most common method of cultivation. Farmers use a cultivator to build small hills over the seed potatoes. This protects the tubers from sunburn or frost. Level culture is mostly in areas where growers plant the seed potatoes deep in the soil. They are planted in a deep furrow, which the farmer gradually fills as the plant grows. A whole tuber and segment called seed piece are used to raise a whole Irish potato plant. Whole tubers are the best seed potato because they are less likely to rot and become diseased than seed pieces. Before planting seed potato, farmers spray them with fungicides to reduce the possibility of disease infestation.
Irish potatoes have extensive genetic resources which are very important for crop improvement.
Some potato cultivars are periclinal chimeras. Their nature can be demonstrated experimentally by removing the buds from tubers and forcing adventitious buds arise from internal tissues.
Removing the buds from "Norton beauty", which has mottled tubers, gives "Triumph", which has red tubers. Golden wonder, which has tubers with a thick brown russet skin, is also chimera, having inner tissues characteristics of 'Long worthy', whose tubers have a thin, white smooth skin" (Harhmann and Kester, 2021). According to RKC Host Consultants (www.zamseed.com, 2010), many factors should be considered when choosing the soil for potatoes. Potato plants are gross feeders requiring large quantities of easily available nutrients on account of their weak, shallow fibrous root system and because they have to bulk up high yield within a relatively short time. Potato can grow on a wide range of soil type, but the crop thrives best in deep fertile, well drained light to medium loams, although somewhat higher yield may be obtained on heavier soils. Deep loose seedbed enhances rapid emergence and subsequent crop development. For best production, potatoes need full sun. They do best in a loose, well drained, slightly acid soil. Poorly drained soils often cause poor stands and low yields. Heavy soils can cause the tubers to be small and rough, (Bob Webster's - www.gardeningkt.sa.com, 2011).
Webster and Wilson (2018) stated that the main objectives of preparatory cultivation are: to loosen and break up the soil in order to increase aeration and infiltration of water, the latter being of special importance, especially where water is the limiting factor. Cultivating the soil mechanically as opposed to manually does not offer any advantage although it saves time, under certain conditions, and money. Land and Bartsch (2020) stated that mechanization results in production losses every other year, despite its apparent overall advantage in terms of absolute value.
According to Elsevier (2021) potatoes can be grown on all types of soils, provided drainage is adequate. Heavy soils restrict tuber formation and complicate harvesting. Potatoesaresusceptible to salinity. In soils with a poor internal drainage, ridge cultivation is necessary. An essential feature of ridges and mounds is the improvement in soil fertility and physical conditions within the root zone compared to conditions obtaining under flat planting (Lal, 2020). Irish potato being a root crop, tends to be sensitive to unfavourable aeration in the root zone, responds favourably to the improved conditions under ridges and may also be harvested more readily than when planted on the flat. Raemarkers (2019) stated that if potato is the first crop in a rotation, preparation of the field has to be thorough. Clearing will be followed first by tillage to open up the soil and then by deeper tillage to incorporate vegetation, and pulverize the soil properly.
Levelling the plot and breaking up the clods may be more secondary than would be the case.
Healthy plant materials are essential for a good crop. Most seed potatoes are therefore imported into the tropics. Seed potatoes are planted at a rate of 1.3 - 1.9 tonnes/ha. Sometimes parts of potatoes with at least one eye are planted. This economizes on transport costs but may result in increased rotting of the plant material, (Elsevier et al., 1985). A whole tuber and segment called seed piece are used to raise a whole Irish potato plant. Whole tubers are the best seed potato because they are less likely to rot. Before planting seed potatoes, farmers spray them with fungicides to reduce the possibility of diseases. Propagation by tubers can be done either by planting the tubers whole or by cutting them into sections, each containing one or more buds or"eyes". These small pieces of tubers to be used for propagation of the potato are commonly referred to as "seed". The weight of the tuber piece should be 28 to 56g to provide sufficient stored food for new plant to become well established (Hartmann and Kester, 2019).
Each seed piece must have at least one good eye. Cut the seeds 5 to 6 days before planting. Hold the cut seed in a well-ventilated spot so it can heal over to prevent rotting when planted in cold, wet or very hot weather. Potato responds very well to fertilizers. Phosphate promotes high starch content in the tubers, while potassium application improves the keeping quality. Potatoes are susceptible to chloride, which reduces their starch content. Chloride fertilizers therefore should be avoided. The nutrients removed by a crop of 25 tonnes potatoes/ha are: 115kg of N, 45kg of P2.05, 200kg of K20 and 70kg of ca (Elsevier et al., 2018). Compound fertilizer of 10-10-10 per 100 feet of row can be applied. The fertilizer can either be broadcast or worked into the soil or applied as side dressing beside the row at planting time but should never touch the seed pieces of the Irish potato, (Reilye and Shry, 2020). Cooke (2017) stated that for long the average recommendation was 125kg/ha each of N and P2 05 and 188kg/ha K20. 134kg P20/ha is recommended which varies from 56kg K20/ha (44 units K20/ha), depending on the amount of acid-soluble K in soils. The plant must have adequate moisture and fertilizer when the tubers are forming. This usually occurs when the plants are 6 to 8 inches tall. 1 cup of fertilizer for each 30 lect of row is applied beside the plants when they are about 4 inches tall.
According to F.A.O (2019) water requirement must be considered from two aspects. The global requirement for the whole farm, Second the daily requirement of Irish potato to grow. These estimations are required to prepare an irrigation programme based on those per hectare. Apart from the requirements for regular irrigation, provision is necessary for the pre-irrigations to moisten the soil, to a suitable depth before planting. A development stage high soil moisture levels: after formation of tubers, blossoming to harvesting is required, (Elsevier, et al., 2021).
R. Host Consultants (2020) stated that for large scale production, or intensive horticulture, irrigation facilities may already be available. However, for a small scale farmer intending to start irrigation application operations with a seed crop, several factors have been considered; the source of water, e.g. stream, borehole, well, dam etc. and its availability throughout the growing period of the proposed crop. Too much water enlarges the pores on the tubers and makes them rot easily in storage. In a good stand of potatoes, weeding should not be necessary from 6 weeks after planting onwards. Weeding is usually combined with earthen-up. Researchers have observed differing abilities among varieties to suppress annual broadleaf weeds. Competitive ability directly correlates with early emergence, rapid early growth and maintenance of a dense leat canopy throughout the growing season. Zero weed control reduces yield by 22% compared to weed-free plots. Potatoes kept weed-free for the first 4 weeks after planting experience zero yield reduction. Full yield is obtained when plot are weeded for the entire 6 to 9 weeks after planting or when weeds were removed at 6 or 9 weeks after planting.
1.2	STATEMENT OF THE PROBLEM
Irish potato production is considered not feasible because it is an exotic crop.
Low in production could be associated with inadequate propagation techniques and
planting materials (potato seeds).
Private dealers engaged in importation of Irish potatoes contribute to the low level of production and this affects the economy and foreign exchange of the country.
Despite the rapid breakthrough encountered in Irish potato production in plateau state there still some constraints mitigating against it development which include inadequate supply of good quality seeds, poor storage facilities, poor disease and pest management, highcostof production inputs, marketing problems and activities of middlemen (Ugonna, 2013).
1.3	OBJECTIVES OF THE STUDY
(a) 	To identify the socio-economic characteristic of Irish Potatoes producers
(b) 	To investigate the resources use in Irish potato production and level of resource use efficiency in the study area
(c) 	To know solutions the production factors influencing the output of Irish potato
1.4 	RESEARCH QUESTIONS
i. 	What are the socio-economic characteristic of Irish Potatoes producers?
ii. 	What are the resources use in Irish potato production and level of resource use efficiency in the study area?
iii. 	What are the production factors influencing the output of Irish potato?
1.5 	SIGNIFICANCE OF THE STUDY
Irish potato is an important crop in the world. It is at a high demand in the domestic markets. It is pertinent to note that the study of the economics of Irish potatoes production in a developing country like Nigeria is of paramount importance. Although potato has been identified to be the fourth most important root crop in Nigeria, after cassava, yam and cocoyam (Okonkwo et al.,
2009) with an efficient tuber crop in the country in terms of tuber yield and days of maturity but also little has been achieved from its production. This study is designed to understand the problem mitigating against its production and how they can be resolved and also provide generalinformation about Irish potato production in the study area, by this it is hoped the findings may assist producer and stakeholders in formulating policies that favors production.
1.6 	SCOPE OF THE STUDY
This crop can serve as a source of income and vital food for human. The nutritional content of Irish potato is high. The increase in consumption of Irish potato has led to the increase of its importation in Nigeria. Thus increase in production will lead to an increase in income earn as well as improvement on the welfare of the farmers. It will also create employment opportunities for many people and cut off its importation in to the country.
1.7 	DEFINITION OF TERMS
POTATO: It's a starchy food, a tuber of the plant Solanum tuberosum and is a root vegetable native to the Americas. Potato, (Solanum tuberosum), annual plant in the nightshade family (Solanaceae), grown for its starchy edible tubers. The potato is native to the Peruvian-Bolivian Andes and is one of the world's main food crops.
IRISH POTATO: Irish potatoes (Solanum tuberosum) are a type of potato that is native to Ireland. They are usually small, round, and have a really thin skin. The flesh of an Irish potato can be white, yellow or red in colour. Irish potatoes are native to the Andes Mountains of South America.
PRODUCTION: The act or process of producing. The creation of utility especially, the making of goods available for use, total output especially of a commodity or an industry.
UTILIZATION: The action of making practical and effective use of something. The act of using something in an effective way: Sensible utilization of the world's resources is a priority.
Resource utilization and cost-effective therapy are an integral part of modern medical practice.


CHAPTER TWO
LITERATURE REVIEW
2.11	CONCEPTUAL FRAMEWORK
2.1.1	ORIGIN, DEVELOPMENT AND CHARACTERISTICS OF IRISH POTATO
Irish potato was introduced into Nigeria as far back as the later part of the 19th Century and early 20th Century by Europeans, notably the tin miners (Okonkwo, 2018). Varieties introduced then and which deteriorated in quality were Hajiya, AmpijanKamarun, Botos, Gwaiwan Kare, Kamerun, Dafom, Kankule and Mai Tumatur. However, with the establishment of Irish Potato Programme in Kuru by NRCRI in 2015, improved varieties were imported and bred. These were screened and those found adaptable to the temperate regions of the country were released to farmers. These are RC 767-2, Re 7716-4, Nicola, Desiree, Kondo, cliamant, Bartita, Roslin ruaka, Lady Christyl and Kennebec. Irish potato requires an optimum temperature of 15oC for tuber formation (Borah and Milthrope, 2017; Bodlaender, 2020). Nigerian meets this condition in both rainy and dry seasons. In the dry season potato is planted in late October or early November to take advantage of the low December and January temperatures for tuberization.
Time of planting potato in the rainy season depends on the onset of rains. Generally it is planted between the last week of April and end of May each year. Offseason productions occurs between August-November. (Okonkwo et al., 2021).
Potato performs best on soils rich in ferralliticcombisolClayic soils (Enwezor, Udo, Ayotade, Adepatu and Chude 2019). The soils are shallow, yellow, mottled and poorly drained clay loam soil on weathered basit. Similarly, for optimal commercial yields, potato needs relatively high levels of chemical fertilizer and organic matter (Scott et al., 2021).
2.1.2 	CROPPING PATTERNS AND POTATO PRODUCTION
Choosing an appropriate cropping system in agriculture is an important strategy for maximizing limited resources and ensuring higher crop yields. Any system adopted for a particular crop depends on the production objectives, availability of resources, type of crop, perception of risk and farmers level of knowledge (Nweke et al., 2021). While some systems such as shifting cultivation involves plenty of land and high labour requirements, others like mixed cropping and crop rotation allow for more efficient use of land, uniform utilization of soil nutrients, relatively lower cost as well as controlling pests and diseases (Onwueme 2018).  According to Norman, (2018) the range of possible cropping alternatives in any area is determined by physical and biological factors. The rainfall, temperature and soil social factors or customs includes personal taste, tradition, population density and local labour while the economic determinates is made up of prices, available markets, transport facilities and available capital. In Jos Plateau, the climate has been found to be well suited to a wide range of crops particularly cereals, legumes and Irish potatoes. However, the cropping system is influenced by the level of production technology, the socio-economic conditions, resources available and time (Horton 2017, Norman 2018). Crops in general are either sown in sole or in mixtures. Growing crops in mixtures have been described as the practice whereby two or more crops are grown on the same pieces of land at the same time (Norman 2021).
Potato production system on the Jos Plateau is dominantly practiced under both sole and crop mixtures in the dry and rainy seasons. In other to ensure efficient use of limited resources such as water and space and as a result of other competing food crops like maize, sorghum and soya-beans, farmers cultivate potatoes as mixtures in the rainy season. While sole cropping is widely popular during the dry season. Okonkwo, et al., (2020).
In other parts of the world, Irish potato has expanded most rapidly in the subtropical lowlands.
For instance, in Bengal India during the cool dry winter months, where the crop is grown as a monoculture under irrigated conditions, utilizing hefty doses of chemical fertilizers and pesticides and in tight crop rotations with rice. The tubers are havested 110-130 days after planting with the bulk of the output sold fresh for cash (Scott, et al., 2020).
2.1.3 	RESOURCE PRODUCTIVITY AND EFFICIENCY
Resource productivity, according Olayide and Heady 2016) is the index of the ratio of the value of total farm output to the value of the total inputs used in farm production. Baumol (2017) stated that production economics is concerned with optimization and optimization implies efficiency.
Production efficiency is concerned with the relative performance of the process in transforming inputs into output. The analysis of efficiency is generally associated with the possibility of farms producing a certain optimal levels of output from a given bundle of resources or certain level of output at least cost (Amaza, 2018). Olayide and Heady (2019) posited that resource productivity is detinable in terms of individual resources inputs or in terms of a combination of them.
Thus, we can define labour productivity as the ratio of total output to labour inputs. Similarly, land capital, water and management productivities can be defined as the ratio of total output to inputs of land, capital, water and management respectively. They went further to affirm that using this definition as a benchmark change in productivity over time will depend upon changes in both the "include" and "exclude" components and maximum resources productivity will imply obtaining the maximum possible output from the minimum possible set of input. In this context optimal productivity of resources an efficient utilization of resources in the production process.
This means that productivity and efficiency are synonymous in this context.
F'arrel (2016) categorized efficieney into three types. Technical Efficiency (TE), Allocative or Price Efficiency and Economic Efficiency (EE) or Overall Efficiency. Technical efficiency is the measure of a firm success in producing maximum output from a given set of input (i.e. physical ratio of output to the input). The greater the ratio, the greater the magnitude of TE. This definition implies that differences in TE between firms may exist. Allocative efficiency was defined as the measure of a firm's success in choosing an optimal set of input; overall efficiency was defined as the product of technical and the price efficiencies.
2.1.4	RESOURCES USE IN IRISH POTATO PRODUCTION
Resource usage in the traditional Irish potato production can be discussed as follows:
SEED
Good quality seed is essential for achieving high yields of potatoes. The type of production will largely determine when seed is purchased or produced. Seed for rainy season production is produced during the dry season. Okonkwo et al., 2017 showed that 54% of farmers in four major producing areas of Plateau State use irrigation facilities to produce seed during the dry season, while about 21% relied on other farmers for their seed. Similarly, seed produced in the rainy season were used for the dry season production. The potato true seed are normally stored by spreading them on the floor, others stored them in baskets. It is also noteworthy, that the cost of seed is usually the largest single item among the variable costs of potato production; therefore choice of seed rate needs careful consideration for maximum economic return from the crop.
Seed rate is the product of the number of sets planted per hectare and their average weight.
(Ministry of Agriculture, Fishery and Food Ireland 2018).
FERTILIZATION
Generous manuring is required if good yields of potatoes are to be obtained and surveys of fertilizer practices showed that potato crops receive substantial dressings of fertilizers, often with farmyard manure in addition. Potatoes are responsive to all-round manuring and need large amounts of the major plant nutrients, nitrogen(N) phosphate and potash, although the actual quantities of these nutrients which have to be applied vary somewhat from soil to soil. (Ministry of Agriculture, Fishery and Food Ireland 2021). Most potato farmers on the Jos Plateau use NPK compound fertilizers because the soil in the area are low in nitrogen and phosphorus (Okonkwo et al., 2020). Okonkwo et al., 2019) found that the crop requires up to 100kg of Nitrogen/ha for sole potato and 120kg N/ha for potato produced in crop mixture with maize on the Jos Plateau. In a survey conducted on the Jos Plateau Okonkwo et al., (2021) discovered that about 40% of the farmers used between 6-8 bags of NPK fertilizer per hectare. Potato also benefit from the application of inorganic fertilizer especially poultry manure because it improves the tilth and moisture retaining properties of the soil. Ministry of Agriculture, Fishery and Food Ireland 2017, Itenkwe, et al., 2021). In addition, organic manure enhances the effect of nitrogen provided in chemical fertilizers (Horton, 2022).


LABOUR
Farm labour on the Jos Plateau is constituted of both family labour and hired labour. Family labour is the most common source of farm labour in small-scale subsistence farming (Sanni2021). Therefore, the size and composition of the household are very important in determining the numbers of man-hour to be spent in farming operations. However, when family labour becomes inadequate, farmers resort to hire labour at the prevailing wage rates in the different communities across the producing areas. Labour is required to carry out these farming operations: clearing, cultivation and planting; fertilizer application, weeding, harvesting, sorting and bagging. Water application operation is mainly for dry season production.
LAND USE
Land is one of the limiting factors in agriculture. On the Jos Plateau, farm sizes are small; this is due to the nature of the land ownership structure in the area, which is predominantly tenured.
Land is inherited among family members thus leading to fragmentation of holdings. (Mbonda1983. Sanni 2019).
NRCRI Annual Report revealed that about 50% of farmers grow potato on an average are of 2-Sha. Farmland on the Jos Plateau are categorized into two basic types; the upland and fadama lands, The upland are dry lands used mainly in producing rain fed potatoes while the fadama lands are flooded river valleys. At the onset of the dry season water comes out of the ground when ditches are made and this is an important source of water for irrigation for potato production. However, the dominant land for production is the upland because not all farmers have access to fadama land. (Okonkwo et al., Ahmed, 2018).

Water Use
An adequate and dependable water supply especially during the dry season production under irrigation must be available as 22,624 gal to cover one acre to a depth of 1 in. On the average, potato requires 2-3 ac/in in a normal season but requires up to 6 ac/in in very dry months. The distribution of water required the use of different equipments such as sprinkles and rainguns.
(Ministry of Agriculture, Fishery and Food Ireland 2021). However, most potato farmers, in Plateau State uses pumping machines and calabash to irrigate potatoes during the dry season production. (Okonkwo et al., 2019).
2.2 	EMPERICAL REVIEW
The Irish potato crop is one of the most expensive to grow and returns are subject to wide luctuations. According to the Ministry of Agriculture, Fishery and Food Ireland (2020). seasonal factors produced considerable variations in yield from year to year and this influences the supply of potatoes to the market. The demand is relatively inelastic and consumption does respond to price changes, thus a small surplus can depress the market fore ware potatoes (that is marketable potatoes) and a large surplus lead to a marked fall in price. Ministry of Agriculture, Fishery and Food Ireland (2018). also observed that potato growing is likely to be profitable on a particular farm if the farmer should maintain a steady acreage and avoid chasing the market by increasing his potato acreage after a good year and decreasing after a poor one. Such action he concluded is not likely to increase overall profits of the farm but will tend to aggravate fluctuations in potato prices.
Asumugha and Okonkwo (2019) study on the economic efficiency of rainy season Irish potato production in Jos South Area of Plateau State revealed that the variable cost of production per hectare was N9,899.54, while the gross return per hectare was N20, 090.78, thus the gross margin per hectare was N10, 191.38. The study also revealed that capital efficiency was N2.03, which is the earning power per N1.00 expenditure on capital input. The labour efficiency was N25.87 implying that N1.00 spent on labour earned N25.87. Similarly, land efficiency or productivity was 10,045,36kg while the price or allocative efficiency was N0.99k implying that the cost of producing Ikg of potato was N0.99k. Although, the studies discussed above indicated some aspects of economics production of potato, they are silent on the socio-economic characteristics of Irish potato farmers; optimization of potato production and production constraints. This study intends to focus more on these issues.
Agrawal and Sharma (2018) compared the use of budgeting and linear programming from mathematical standpoint. They argued that budgeting and linear programming have several things in common: linear objective function, additivity and divisibility of resources and activities. Both require the same type of basic information or input/output coefficients, price and cost parameters, and both models are deterministic. However they differ in many respects. Linear programming is more efficient than budgeting when alternative activities and restrictions are large and complex. They further argued that budgeting does not provide optimal solution and shadow prices, budgeting does not identify resource constraint and has limited capacity in carrying out sensitivity analysis. In spite of these limitations, the budgeting tool is a useful tool in enterprise combination and in indicating a profitable pattern of aggregate input use. The application of linear programming as a tool in assessing farm management related problems started in early 1950s in the United States of America. The work of Heady and Candler (2018) and Beneke and Winterboer (2021) among others were fundamental in the application of linear programming in the field of agriculture. The tool in particular is well suited to solving the problems of optimum selection and the combination of crop and livestock enterprises throughout much of European and Japan (Baker, 2021). The linear programming model has been widely used to examine efficiency of resources use in agriculture. Many studies in Africa (e.g. Clayton, 2017, Ogunfowora, 2018, Olayide and Olowude 2020, Shapiro 2021, Abalu, 2021, Belete, et al., 2019, Ahmed 2020 and Sanni 2021) have successfully used the technique to analysis a variety of farm management problems.
In this study a farm planning analysis will focused on the use of linear programming technique to assess the resources productivity and optimum selection and combinations of potato cropping systems.


CHAPTER THREE
3.0	INTRODUCTION
3.1	RESEARCH DESIGN
This chapter provides a description of the research design. Data collection instrument, measurable variables, pre-test and validation of instrument, and how they were validated before they are finally used to carry out the research study. The research procedure and methods of data collection were also being discussed method. Also selected people can represent the entire population under study and this called sample. Sample is the subset of the population and the data gathered from this selected respondents can be confidently used to represent data about the total population. Sample ensures more accurate information than total enumeration. It saves time and also minimizes cost of survey since only the population would be interviewed.
3.2	STUDY AREA
The study area of this study is Ilorin East Local Government Area of Kwara State.
3.3	TARGET POPULATION
According to Evboroulalai (2012), population refers to the entire subject whom the research is investigating or any group of persons or organization being studied by an investigator that constitutes the population. This research work is to make findings on the topic "Utilization of Irish Potato in the production of swallow. However, the population of this study will be drawn trom people of Ilorin East Local Government Area of Kwara State.
3.4	SAMPLING TECHNIQUES
The sampling techniques used in this study is sample random sampling, this gave the local government equal chance of being selected, and this type of sampling guarantees all members of the population equal opportunity or change of being chosen to the extent that the choice of any members does not at all affect that of another.
3.5	SAMPLE SIZE
In determining the sample size for this research work, the systematic sample method was also employed. The researchers will administer a total of Thirty (30) questionnaires to 30 respondents. Sample techniques deals with how to select the members of the sample from the population.
Eimmer and Dominik (2009) defined sampling as a process of selecting part of the population for observation. This is because; it is not easy to study the entire population. A social researcher s therefore compelled with the decision to observe a subset generalized for the whole population.
Sampling techniques helps the researcher to devote more definition and this greater attention devoted to the population of study results in superior accuracy.
In this study, random sampling would be used in analysis the data gathered in this research work.
Random sampling gives equal chance of being selected at all members of the population. The most important advantage if the random sampling is that, the result of investigation can confidently be extended to the entire study population.
3.6	RESEARCH INSTRUMENT
This research design is descriptive and expository in nature, questionnaire were use as instrument of data gathering. The questionnaire consist of questions which deals with the respondents demographic information and other which requires the respondents opinions or views on the"Utilization of Irish potato in the production of swallow.
SELF COMPLETED QUESTIONNAIRES
The main instrument to be used for this study is questionnaire. Questionnaire is an instrument used to collect or obtained information from respondent about their persecution, opinion on research topic usually survey studies. The main reason we choose questionnaire is to obtain supplementary information and it is the fastest and one of the recordable ways of gathering information.
INTERVIEWS SCHEDULES
Oral interview in form of expository question to be answered in details were used to obtain necessary information from the respondents mentored carker on. More also questionnaire was also used in under to record the response of the categories of poutiness in the state. And Percentage % of the outcome were being recorded.
3.7	PRETESTING
Raw sample of Irish potato will be bought from Sango market, Ilorin East, Kwara State, Nigeria.
The samples collected will be pretreated by removing unwanted particles such as dirt.
Preparation of sample
Just slice the potatoes thinly, put them on a baking sheet, and allow them dry until they are fully dried up.
Keep in mind that this process takes time.
Sun-drying potatoes can take up to multiple days.
You can also put a mesh over them to prevent insects from getting to them


Procedures
· While thinly sliced potatoes should not overlap on the dehydrator, shredded potatoes can.
· Shredded potatoes need lesser drying time than that of sliced ones.
Therefore, if you dehydrate a mix of sliced and shredded potatoes, you will have to rotate the trays every now and then or remove the trays of the shredded ones that are alreadycompletely dry.
SOURCES OF DATA
Sources of data information which includes primary and secondary sources of data collection.
Primary sources 'of data are, ways in which we collect the data from the Original sources of it i.e. face-to-face discussion with the respondent which are residence of llorin East Local Government of Kwara State. It is designed by the researcher to fill by the residence, it covers all the residence of Ilorin East, the researcher urged the respondents to respond honestly to the question administered while secondary sources of data are the information that have already been recorded in the subject data in various document including books and journals.
3.8 	VALIDITY AND RELIABILITY OF THE QUESTIONNAIRE
The copy of the questionnaire has been pre-tested in order to make adjustment where necessary in order to ensure reliability and validity of the study. The instrument used to valid because it enables the researcher to obtain quick and accurate information or data.
3.9	DATA COLLECTION TECHNIQUES
The major method of data collecting to be used in this study is the questionnaire and other several observational methods when visiting the company of this case study to enable the researcher reach a more concrete conclusion. The questionnaire was used because it would be able to cover a wider distance or range and can be sent to various employees from when information are required. The methods also enjoy the advantage that the outcome or the result can be easily processed or analyzed. The research will structure and arranged question in a way that the respondent can easily understand the logic behind each question. The question will be numbered for easy reference and divided into two Section A and B.
Section A will cover the personal data of respondent and section B will take care of question which expected to be used in data analysis and interpretations.
3.10 	DATA ANALYSIS
In analyzing data for this study, the analysis to be used is descriptive, whereby the use of variables. Percentage % and tables will be adopted included it is one of the most adopted means of data analysis employed by many researchers. There is great need to analyze the data collected since all the data used were collected through the use of questionnaire, for clarity, easy understanding and simplicity, the analysis of data in respect of a particular research question or data in respect of a particular research question or hypothesis was done separately.


CHAPTER FOUR
RESULTS AND DISCUSSIONS
4.1 	Socioeconomic Characteristics of Irish Potato Farmers
The socio-economic characteristics of the farmers in the study area were examined with respect to farm size, age, level of education, houschold size, farming experience and other occupations apart from farming. Other characteristics are land ownership structure, production goal and membership of farmers organization.
4.1.1 	Farm Size
From the analysis presented in Table 4.1,the mean farm size was 3 ha with most of the farmers cultivating between 2 - 2.99ha (31.7%) and thisis closely followed by 3 - 3.99ha (22.5%). It is abvious from this result that most of the farmers were small-scale based on classification Olayide and Heady (1981) which put small scale farmers in Nigeria into 0.1 - 6ha.
4.1. 2 	Age
The mean age of the respondents was 41 years with majority of them (50.8%) in the age group 40- 49 years. The maximum age of the farmers was 60 years while the minimum was 25 years. The most active and virile age group of 30 - 39 and 20 - 29 were relatively low. This may be due to the increasing level of enrolment in formal education and preference for white-collar jobs.
4.1.3 	Level of Education
About 31.7% of the farmers had no any form of education, while 68.3% had one form of formal education or the other. Out of this, 43.3% and 4.2% attended primary school and adult school respectively. 13.3% went to secondary and 7.5% attended post secondary institutions. This implies that few graduates of higher institutions in the state are employed in agriculture.
4.1. 4 	Household Size
The mean household size of the farmers was 6 persons while the maximum and minimum household size were 20 and 1 persons respectively.
4.1.5 	Farming Experience
The mean years of farming experience was 18 years with a maximum of 40 years and a minimum of 5 years. Thus, the farmers could be categorized as experienced based on FAO(1992) report that says 15 years is regarded as experienced farmer.
4.1. 6 	Other Occupations
More than half of the farmers 52.5% engaged in livestock husbandryapart from crop production, while 29.2% trade in agricultural products and processing. Only 7.5% are civil servants.
4.1. 7 	Land Ownership Structure
The land ownership structure reveals that majority of the farmers (95.8%) acquired their land through inheritance while less that 5% of the plots in the area were purchased or pledged. The implication of this form ofland tenure system is that although every member of the family can get landfor farming, the size of holding is often small and the farms are scattered.
4.1. 8 	Production Goal
With regard to production goal, 46.6% of the respondents produced for profit maximization and food security while 36.7% and 16.7% producedonly for profit and food security respectively. It was observed during the survey that the farmers produced Irish potatoes solely for profit maximization during the dry season (i.e 36.7%) while others (63.3%) for either profit and security or solely for food security. The implication of thisresult is that only 36.7% produced sole Irish potatoes during the dry season and 63.3% produced mostly mixtures of Irish potato and maize during the rainy season. This is due to the fact that few farmers have access to Fadama lands and pumping machine.
4.1. 9 	Membership of Farmers Organizations
Majority of the farmers (66.6%) either belonged to Fadama User Association or Thrift and Credit Association while B3.3% did not belong toany association at all.
Table 4.1: Analysis of Socio-economie Characteristics of Potato Farmers in the Study Area.
	Characteristics 
	Frequency 
	Percentage

	From Size (ha)
Below 1
1 – 1.99
2 – 2.99
3 – 3.99
4 – 4.99
5 - 5.99 
6 and above
Mean = 3.00 ha, minimum: 0.5, maximum 15
Age (year)
10-19
20 – 29
30-39
40-49
50 and above
Mean=41 years, minimum =25, maximum
61
Level of Education
No formal education
Primary
Adult Education
Secondary
Post Secondary
Household size (N0)
5-8
9-12
13-16
17-20
Mean: 6, Minimum 1, maximum 20
Farming Experience (Years)
1-10
11-20
21-30
31 and above
Mean: 18 years, minimum 5, maximum 40
Other occupation apart from farming
Livestock husbandry
Trading in Agric products/processing/milling 
Civil servant
Self employed (e.g tailoring etc)
Trading in Non - Agricultural products
Land ownership structure
Inheritance
Purchased
Rented
Pledge
Production Goal
Profit maximization
Food security
Profit maximization and food security
Membership of Farmers Organization
Fadama User Association
Thrift and Credit Association
Produce marketing
Multipurpose cooperative society
Do not belong to any association
	
3
24
38
27
15
7
6


0
5
46
61
8



38
52
5
16
9

50
47
14
6
3

27
48
35
10


63
35
9
5
8

115
3
0
2

44
20
56

52
28
0
0
40
	
2.5
20.0
31.7
22.5
12.5
5.8
5.0


0
4.2
38.3
50.8
6.7



31.7
43.3
4.2
13.3
7.5

41.7
39.2
11.6
5.0
2.5

22.5
40.0
29.2
8.3


52.5
29.2
7.5
4.2
6.6

95.8
2.5
0
1.7

36.7
16.7
46.6

43.3
23.3
0
0
33.3


Source: Field Survey 2023
4.1.10 Cropping Pattern
The ranges of possible cropping alternatives in any particular area are determined by the climate(rainfall and temperature), soil, personal taste, tradition, labour availability, available market,transport facilities and available capital (Sanni, 2000). The dominant cropping pattern identifiedinthe study areas were Irish potato -maize and sole potato enterprises.
The analysis of the cropping pattern adopted by the respondents in each of the cropping seasonsrevealed that 98.7% of the rainy season farmers practice Irish potato/maize cropping patternwhile in the dry season production was sole potato cropping. This result confirms Okonkwo etal., (1995) results that said potato was grown only as a sole crop in the dry season. However,potato-maize crop mixture was the dominant intercrop inthe areas surveyed. This was because,maize is the major crop produced in the LGA during this period.
Table 4.2: Cropping Pattern Practiced in each of the Cropping seasons.
	Cropping
	Frequency 
	%

	Rainy season
Potato/Maize
Potato/Maize/Sorghum
Dry Season
Sole Potato
Total
	
75
1

44
120
	
98.7
1.3

100
100


Source: Field survey 2023
4.0 Costs and Return Analysis
The profitability of Irish potato production was obtained by estimating the average costs andrevenue on per-hectare basis for the two dominant production systems. The gross margin (or NetFarm Income) were estimated for the average household in the LGA. The average prevailingmarket prices of the input and output were used in estimating thevalues of costs and returns. Theresult is presented in Tables 4.3 - 4.6 for sole potato and potato/maize cropping systemsrespectively.
4.0.1 	Cost
The cost items consisting of the total variable cost were for seed, fertilizer, manure and labour(i.e both family and hired). Other costs are for fueling, rentage and depreciation of pumpingmachine especially for irrigated production during the dry season. The average wage rateprevailing in the areas were used in computing the labour cost. Family labour was costed(shadow wage) even though not paid for by the farmer. The wage rate wereN35.00 each forIlorin East and Barkin - Ladi and N40.00for Ilorin East.
Table 4.4 showed that the average total variable cost per hectare was N77,050 in llorin East,N61.123 in Ilorin East and N63,183 in BarkinLadi.Labour cost accounted for the highest cost in
all the LGA (57%, 45% and 39%) with hired labour accounting for the highest proportion. Thecost of seed accounts for (22%, 32% and 28%) for Ilorin East, Ilorin East and Barki–Ladirespectively.
The analysis of the potato/maize enterprise (Table 4.6) showed thatthe average total variablecost per hectare was N74,905, N71,690 andN62,974 for Ilorin East, Ilorin East and Ilorin Eastrespectively. Similarly, labourcost accounted for the highest cost only in Ilorin East andIlorin East (45% and37%) followed by fertilizer cost in all the three LGA (30%, 34% and 36%).
The high proportion of labour cost to the total variable cost confirms the assertion that labourconstitutes a high proportion of costs in traditional agriculture (Sanni 2000). This is due tonumerous farming operations involved in the production of agricultural products. For instance, inthe production of Irish potato, labour use is composed of land preparation, cultivation, planting,fertilizer application, weeding, water application (in case of dry season production), harvesting,sorting and bagging. These operations are paid for as labour cost in man-hours.
Table 4.3 Estimated Average Cost for Sole potato Enterprise Across the LGA
	Item
	Ilorin East
	Ilorin East 
	Barkin-Ladi
	State Value

	Average farm size
(ha
Variable Cost:
Labour:
Family (Man-Hour)
Hired (Man-Hour)
Total labour (man-
hour)
Wage rate (N/hour)
Family labour cost N
Hired labour cost N

Total labour cost (N)
Others:
Fertilizer
Manure
Seed

Fuel
Total variable Cost
(TVC)
Fixed Cost:

Depreciation
Total fixed cost
	3



326
919
1,245

3,5.00
11,410 (14.8)
32,165 (14.75)

43,574 (56.6)

10,610 (13.77)
2,516 (3.27)
17,240 (22.38)

3,109 (4.04)
77,050 (100)



699
699
	2.78



211
471
682

40.00
8,454 (13.83)
18,848
(30.84)
27,302 (44.7)

9,108 (14.90)
2,085 (3.41)
19,379
(31.70)
3,249 (5.32)
61,123 (100)



730
730
	3.5



222
485
707

3.5.00
7,770 (12.3)
16,975 (26.87)

24,745 (39.17)

13,257 (21.00)
3,000 (4.75)
17,816 (28.20)

4,365 (6.90)
63,183 (100)



425
425
	3.08



253
625
878

3.6.67
9,277 .. 51
22,918.75

32,196.26






67,118.67




618


Source: Field Survey 2023
NB: Figures in brackets are percentages of variable cost items.


4.0.2 	Gross Margin
Gross margin represents the difference between the total value of alloutput (gross return) and thetotal variable cost incurred. This was used for the potato-maize enterprise, while NFI was usedfor the sole potato enterprise because of fixed expenses that were incurred. However, in thepotato-maize enterprise, majority of the cost item were variable, fixed cost item are verynegligible.
The State average NFI for the sole potato enterprise was ₦41,615, while those of Ilorin East,llorin East and Ilorin East were ₦35,408, ₦37,458 and ₦51,978 respectively. It can be deducedfrom these value that the farm income in both Ilorin East and Ilorin East were below the stateaverage, only that of Ilorin East was higher. The reason for the low values in Ilorin East andllorin East could be as a result of the high total labour cost in both LGA (i.e 57% and 45% of theTVC), whereas that of llorin East was lower (39%). Another reason for the high value in IlorinEast is that the weighted average price for potato was higher (N22.69) than the state average(N21.36).
However, average gross margin for potato/maize enterprise in the state was ₦39,274, while thoseof the three LGA were ₦27,153, N47050 and ₦43,620 respectively. Only that of Ilorin East waslower than the state average. This can be attributed to the high total labour cost when comparedtothat of the state. (Table 4.4).
Table 4.5 Estimated Returns for Sole potato Enterprises across the LGA
	Item
	Ilorin East
	Ilorin East 
	Ilorin East
	State Value

	Net Farm Income
(NFI):
Average Yield (kg)
Price (#/kg)
Gross Revenue (GR)
Gross Margin (GM):
GR-TVC
Net farm Income
GM-Fixed Cost
GM/Naira Invested
GM/Total labour (man
hours)
GM/ Average Land
Cultivated
	

5217
21.69
113,157


36107
35.408
0.47
29.00

12,033.67
	

5018
19.79
99311


38,188
37,458
0.62
56.0

13,937.23
	

5117
22.59
115,586


52,403
51,978
0.83
74

14,927.29
	

5117
21.36
10,9299


42,233
41,615
0.63
48

13,712


Source: Field survey 2023
4.6 	Estimated Returns (GM) for Potato/Maize Enterprise Across the 
(LGA)
	Item
	Ilorin East
	Ilorin East 
	Ilorin East
	State Value

	Gross margin:
Average Yield (kg)
Potato
Maize
Price (Nkg) Potato
Maize

Gross Revenue (kg) (A)
Potato
Maize
Total Gross Revenue
Gross Margin
GM/Naira Invested
GM/Total labour (man -
hours
G/MAveragelandCultivated
	

2771
2944
10.27
25.00


28458
73600
102058
27153
0.36
28.46

6788.25
	

2950
3086
10.96
2800


42292
86408
118740
47050
0.66
71.50

10.693.18
	

2686
2826
12.33
26.00


33118
73476
106594
43620
0.69
70.35

8,724
	

2802
2952
11.18
26.00


34623
77828
109130.66
392274.33
0.56
56.77

8728.0


Source: Field survey 2023
4.0.1 Resource Use Efficiency:
In order to assess the efficiency pattern of the resources used in the two production enterprise,the return to the individual factors of production were estimated. The analysis in Tables 4.5and4.6 indicates the GM per average land cultivated was ₦13,712 for the state and ₦12,03.67.N13,937.23 and ₦14,972.29 for llorin East, Ilorin East and Ilorin East respectively inthe solepotato and N8728 for the state, N6,788.25, ₦10,693.18 and N8,724for the respective LGA in thePotato/maize intercrop. The comparison of the result indicate that land was more efficiently usedin the sole potato cropenterprise than the potato/maize enterprise. The Gross Margin per Nairainvested on variable items were 0.47, 0.62 and 0.83 in the three respective LGA for sole potatoand 0.36, 0.66 and 0.69 in the Potato/maize system. The implication of this is that a naira investedwould yield high losses in thesole potato compared to the potato/maize intercrop when the statevalues compared. In essence, almost all farmers in the areas could not cover their variableexpenses, this can be attributed to the high cost of production.
The gross margin per total labour (man-hour) in the sole potato enterprise were 29.00, 56.00and 74.00 for the three respective zones while the values in the potato/maize enterprise were28.46, 86.64 and 70.35 for Ilorin East LGA. Comparing the gross margin per total labour valueswith their corresponding wage rates in the two cropping pattern, indicates that there wasinefficiency in labour use in llorin East LGA as the estimated ratios were lower than the wagerate in the LGA. This implies that the farmers could not cover the cost of labour. However,therewas efficiency in labour use in Ilorin East.
4.3 	Analysis of the Linear Programming Model
This section presents the empirical results of the linear programmingmodel specified. The outputsgenerated from the analysis are the optimal and dual solutions. The optimal solution gives thevalue of the objective, function, optimum enterprise combinations and non-optimal activities.
The dual solution on the other hand provides the level of resources used in the optimum planwith their respective marginal value products.
4.3.1 	Optimum Farm Plan
The basic model in each producing area was designed to represent the averagehousehold constructed from the survey.
4.3.2 	Activities in the Optimum Plan
The activities in the optimum farm plan for the potato production arepresented in Table 4.7 for
llorin East local government areas.

Table 4.7: Real Activity Levels in the Optimum Farm Plan of the BasicModels for the Selected LGA
	Item
	Ilorin East
	Ilorin East 
	Ilorin East
	State Value

	Crop Production
Potato/maize
Use of Own seed
Potato seed
Maize seed
Selling Activities
Potato
Maize
Total Return
Consumption
Potato
Maize
	
Ha

Kg
Ks

Kg
Kg
N

Kg
Kg
	
2.03

166.35
60.86

5621.35
5972.31
324,688.50

3956
1315
	
1.85

153.25
51.50

5133.56
5454.06
409,062.30

	
2.00

240.4
80.13

5380.91
5661.38
396,525.30

3956
1315



The average farm size of 3.5, 4.0 and 4.5 hectares in the respective LGA were not completelyused up in the optimum plan. The feasible enterprise potato/maize used only 2.03, 1.85 and2.00hectares in Ilorin East LGA. This result does not deviate much from the existing cropping patternand land use of the farmers.
Farming labour was not augmented with hired labour in the optimumfarm plan. This implies thatfamily labour constitutes the major source of labour supply in small scale agriculture. Familylabour used was at the prevailing wage rate in the respective LGA. Similarly, seed buyingactivity did not enter the optimum plan. However, 166.35kg, and 60.86kg/ha in Ilorin East,153.25kg and 51.50kg /ha in Ilorin East, 240.40kg and 80.13kg/ha in Ilorin East of Irish potatound maize respectively of farmers ownseed were used. Potato and maize were offered for sale inthe optimum planas indicated in Table 4.7 to give a total returns of N324,683.50, N409,062.30and N396,525.30 for Ilorin East LGA respectively. The minimum food consumptionrequirements specified for potato and maize were met in the optimum plan.

4.3.3. 	Resource use Levels in the Optimum Plan.
The resource use levels in the optimum plan of the basic models are presented in Table 4.9. Land
use in the optimum farm plan was not a limiting factor because the total available land in the
respective Horin East LGA (3.5, 4.0 and 4.5 hectares) were not completely used-up in producing
the feasible potato/maize enterprise. Only 2.03, 1.85 and 2.00 hectares were used in Ilorin East
LGA respectively.
Table 4.8: Resource Use levels in the optimum Plan of the Basic Models
	Item
	Ilorin East
	Ilorin East 
	Ilorin East
	State Value

	Land
Family Labour
April

May

June

July

August

September

October

November

Total Labour

Operating Capital
Gross Return
Gross Margin (GM)
Gross Margin/ha
	Ha

Man -
Hr
Man -
Hr
Man -
Hr
Man -
Hr
Man -
Hr
Man -
Hr
Man -
Hr
Man -
Hr
Man -
Hr
N
N
N
N
	2.03

109.55

160.26

225.18

172.43

322.55

101.43

40.57

123,75

1255.72

262,167.50
324.683.50
62,516.00
30,796.06
	1.85

83.37

133.39

200.08

150.06

276.04

64.8

27.79

111.16

1046.73

252,599.00
409,062.30
156,463.30
84,574.76
	2.00

116.19

162.27

256.42

156.26

320.53

84.14

70.12

112.19

1278.12

206,633.40
396.525.30
189,891.90
94,945.95





CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 	SUMMARY
Agriculture plays an important role in the economic development of Nigeria in terms of stamping out poverty and ensuring food security for the ever growing population. However, of the various efforts made by past Nigerian government, the required and expected improvement in food production has not been realized. Failure in achieving this goal should not discourage policy makers, however, better and more efforts should be geared towards better planning in arriving at our destination of achieving self-sufficiency in food production. That is why the present government, should emphasis the need for improving the optimal allocation of scarce resources in some important food crops- especially potato.
This study was designed to assess the problems militating againstthe production of Irish potato in Plateau state. It was anticipated that the study will try to answer some pertinent questions: 
(a).	What are the socio- economic characteristics of potato farmers? 
(b). 	What are the various potato production system? 
(c). 	What are the pattern of resource allocation in the potato production practices? 
(d). 	What is the optimal farm plan of potato farmers? 
(e). 	How will charges in a limiting constraints affect the optimal farm plan? 
(f). 	And what are the major socio- economic and technical constraints of Irish potato farmers in Plateau state?
This study therefore is expected to provide the economic information necessary to evaluate the performance of the existing Irish potato production system in Plateau state. The tools of analysis were simple descriptive statistic, farm budgeting technique and linear programming analysis. The results from the analysis are summarized below.


5.1.1 	Socioeconomic Characteristics of Potato Farmers
The study revealed that most of the farmers were small scale because the mean farm size was with most of the farmers cultivating between 2-2.99 ha (31.7%) and closely followed by 3- 3.99 ha (22.5%). The mean age of the farmers was 41 years with majority of them (50.8%) within the age group of 40-49 years, while the active and virile age groupof 30-39 and 20-29 were significantly low implying that many of the youths in the area were not engaged in farming. This development threatens the future of food production in the area. The mean household size was 6 persons, while the maximum was 20 persons. Farming experience was average 18 years implying that the farmers are experienced based on FAO (1992) report. The land ownership structure showed that majority of the farmers 95.8% acquired their land through inheritance. These correspond to why the farmers are small scale with scattered farms. The result also revealed that 36.7% of the respondents produced sole potato for purely profit during the dry season while 63.3% for profit and food security motives during the rainy season.
Majority of the farmers (66.6%) cither belong to FUA or Thrift and credit Association, while 33.3% do not belong to any association at all.
With regards to the cropping pattern in the area 98.7% of rainy season production adopts potato/maize enterprise while 100% of the dry season production was dominantly sole potato.
5.0.1 	Cost - Return Analysis
The average total variable cost per hectare for sole potato enterprise was N67,110 for the state and N77050, N61123 and N63,183 for Ilorin East LGA respectively. While that of the potato/maize enterprise were N69,85 for the state and 6 ₦74,905, ₦71,690 and ₦62,974 for the respective LGA. The analysis showed that labour cost accountedfor the highest cost, closely followed by fertilizer and seed cost respectively in both cropping patterns in the LGA.
The average NFI for sole Irish potato enterprise was N41,615 for the state and ₦35,408, ₦37,458 and N51978 for Bokkos, Mangu and B/Ladi, while that of the potato/maize enterprise in the respective LGA, were ₦27,153, N47050,000 and ₦43,620 and that of the state was ₦39,274.
Gross margin per hectare which indicates land efficiency, revealed that land efficiency was more in sole potato enterprise than in the potato/maize enterprise. The gross margin per naira invested on variable items was 0.47, 0.62 and 0.83 for sole potato and 0.36, 0,80 and 0.69 for potato/maize system in the respective LGA.
5.0.1 	Activities and Resource Use Levels in the Optimum Plan
The LP analysis, conducted to determine the optimum farm plan for Irish potato farmers in the area of study, revealed that potato/maize enterprise was feasible using 2.03, 1.85 and 2.00 hectares in Ilorin East LGA respectively. The result did not deviate much from the dominant existing cropping system in the study area. Family labour was not augmented for by hired labour activities in the optimum plan. Selling activities enter the optimal plan with different quantities of potato and maize to give a total revenuc of N324, 683.50, N409,062.30 and N396,525.30 for Ilorin East LGA. The food consumption requirement specified for potato and maize were met in the optimum plan.
5.0.1 	Resource and Activities Levels in the Parametric Models
The optimum plan for the LGA revealed that the activities and resource use levels of the feasible enterprise potato/maize remained uncharged when prices of fertilizer were raised by 20% with output prices reaming constant and when both fertilizer and output prices were also increased by 20%. However, gross margin declined by 5%, 9% and 10% in Ilorin East LGA in the former case. But in the latter case gross margin increased by 128%, 45% and 63% respectively in the LGA.
The implication of this analysis is that farmers income is highly dependent on the prices of fertilizer and output.
5.0.1 	Technical and Socioeconomic Constraints of Potato Production.
The result showed that the order of seriousness of the technical constraints as: difficulty in maintaining seed quality due to susceptibility to diseases: 67%; probability 61%; low multiplication rate of seed 54%; and bulkiness of seed 42%. Similarly, the order of the seriousness of the socio- economic constraints are: high cost of inputs 79%, unstable prices  68%: lack of storage facilities 64%; lack of finance 54% and lack of market 40%.


5.2	Conclusion
The conclusions from the study showed that most of the farmers were small- scale; within the age group 40-49 years, while the active and virile age groups (30-39 and 20-29) were relatively low. Similarly, the findings showed that the best optimum plan for potato farmers was the potato/ maize enterprise implying that productivity and farmers income will improve in the planned enterprise.
Furthermore, insufficient cash, high cost of production, difficultiesof maintaining seed quality, perishability, unstable prices and lack of storage facilities are the major technical and socio- economic constraints of potato farmers in the study area. Efforts should therefore be made to confront this problem to ensure a more efficient production of potato in the state.
5.3	Policy Implication and Recommendations
There are many findings from the study which have policy implications.
The finding that the majority of Irish potato farmers (51%) were in the age group 40-49 years, while the most active and virile age group of 30-39 and 20-29 were relatively low, have implications for the future of farming in the State. It is expected that the younger generation will take over from the older generation. However, the finding suggests that this might be difficult to achieve. Thus large hectares of farmland might be abandoned thereby leading to drastic reduction in food production in the state. Efforts should thereforebe made to encourage and attract the unemployed youths to farming. Both the government and non-governmental agencies have a role to play in this regard. For instance, the on-going: graduate farming programme of National Directorate of Employment should be vigorously pursued in the state.
Though the potato-maize production system is predominant and the best enterprise in the study area, however, the existing resources such as land and family labour were not being used to their optimum capacity. Efforts geared at encouraging farmers to reorganize activities and available resources will increase agricultural productivity in this production system. Research and extension interventions will be required in the area of improved crop production practices.
The finding that operating cash was a limiting resource in the study area implies that Irish potato farmers do not have enough capital to produce the optimum farm plan - potato/ maize enterprise. Furthermore, the high cost of fertilizer as discovered in the study will aggravate the availability of operating capital. Therefore, efforts should be concentrated towards reducing cost of fertilizer and better ways of financing cost of fertilizer and better ways of financing small scale farming. Such options could involve helping farmers Cooperative groups of develop low- cost credit, saving schemes and input supply arrangements in the area. Similarly, the use of organic manure should be vigorously be encouraged to augment the use of chemical fertilizers.
The difficulties associated with maintaining seed quality due to susceptibility to diseases and high rate of perishability ranked high among the major technical constraints. This has implication on the supply of good quality true potato seed (TPS). Therefore, the National Roots Crop Research Institute of Nigeria could collaborate with International Potato Center (CIP) in research in the area of Integrated Control of major soil and airborne diseases affecting potato production in Nigeria.
5.2	Limitations
The dependence of Information gathered in a year is a limitation of this study. The changing nature of agricultural production in terms of variation in output due to the vagaries of nature and dynamic price situations may limit the scope to which results of this study can be applied.
Similarly, there was the problem of data quality due to lack of adequate record keeping by the respondents of the study. As a result, the researcher had to rely on farmers memory recall abilities to gather details of the data required for the study.
Furthermore, the linear programming model was based on the representative farm which in reality is non-existent. The interpretation of the results and their applications on a wider basis would have to be done with caution. The result of this study need to be complemented with the results of similar studies. In spite of these limitations the study has achieved the purpose of highlighting the socioeconomic characteristics of potato farmers resource use efficiencies in potato production and problems militating against the crop in Plateau state.
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APPENDIX
KWARA STATE POLYTECHNIC, ILORIN
DEPARTMENT OF HOSPITALITY MANAGEMENT
INSTITUTE OF APPLIED SCIENCES
Dear Respondent,
I am final year student of the department of Hospitality Management, Institute of Applied Sciences, Kwara State Polytechnic, Ilorin.
It is part of the requirements for the award of Higher National Diploma (HND) in Hospitality Management; I am carrying on study on "The utilization of Irish Potatoe in the production of swallow".
I shall therefore be grateful if you could assist in completing the attached questionnaire as objectively as possible.
Please be assured that all the information given below will be treated confidentially and used only for the purpose of this academic exercise.
Thanks for your assistance and cooperation.



QUESTIONNAIRE
SECTION A
Analysis of Socio-economic Characteristics of Potato Farmers inthe Study Area
1. Farm Size (ha):		Below 1 (   )		1-1.99(      )		2-2.99 (      )
3-3.99 (      )		4-4.99 (     )		5-5.99 (     )
6 and above (      )
2. Age:				10-19yrs (     )		20-29yrs (     )		30-39yrs (     )
40-49yrs (     )		50 and above (      )
3. Level of Education:	No Formal Education (     ) Primary (      ) Secondary (     )
Adult Education (      )		Post-Secondary (      )
4. Household Size:		1-4 (     )	5-8 (      )	9-12(      )	133-16 (     )
17-20 (      )
5. Other Occupation apart 
from farming:		Livestock Husbandry (     ) Trading in Agric products/
processing/ milling (      )	 Civil Servant (      )      
Self employed (e.g. Tailoring etc.) (       ) Trading in Non-
Agricultural products (      )
6. Land Ownership Structure: Inheritance (     )     Purchased (      )  Rented (      )
    Pledge (       )
7. Production Goal:		Profit Maximization (      )	Food Security (     ) 
Profit Maximization and Food Security (      )
8. Membership of Farmers
9. Organization:	Fadama User Association (   ) Thrift and Credit Association (     ) Produce Marketing (      )  Multipurpose Cooperative Society (   ) Do not belong to any association  (      )
SECTION B
10. Cropping Pattern Practiced in each of the Cropping seasons
Rainy Season: 	Potato/Maize (      	) 
Potato/Maize/Sorghum (     )
Dry Season:		Sole Potato (      )
11. Estimated Average Cost for Sole potato Enterprise Across Ilorin East LGA
Labour:		Family (Man-Hour) (     )
Hired (Man-Hour) (     )
To (Man-Hour)  (      )
Wage rate (N/hour) (     )
Family labour cost N (     )
Hired labour cost N (     )
Others:		Fertilizer (    )
Manure   (     )
Seed  (      )
Fuel  (      )
Family labour cost N (      )
Fixed Cost:		Depreciation (      )
12. Estimated Average Costs for Potato/Maize Eenterprise Across Ilorin East
(LGA)
Labour:		Family (Man-Hour) (     )
Hired (Man-Hour) (      )
To (Man-Hour)   (     )
Wage rate (N/hour) (     )
Family labour cost N (    )
Hired labour cost N (      )
Others:		Fertilizer (    )
Manure (     )
Seed (     )
13. Real Activity Levels in the Optimum Farm Plan of the Basic Models for Ilorin East LGA
Crop Production:	Potato/maize (    )
Use of Own Seed:	Potato Seed (    )
Maize (      )
Selling Activities:	Potato (     )
Maize  (     )
13. Resource Use levels in the optimum Plan of the Basic Models
Family Labour:	April (    )
May (    )
June (      )
July (     )
August (    )
September (     )
October (     )
November (    	)


