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ABSTRACT

The development of agriculture in Nigeria is not meeting the demand of its teeming population.
Agriculture is practiced mainly where smallholder farmers dwell, yet they are still engrossed in abject
poverty. These areas are characterised by low productivity, low income, large family size, continued
use of crude technology etc. This study analyses the resource use efficiency of small-scale Irish potato
farmers in Jos-South LGA of Plateau State. A purposive sampling approach was adopted to select four
districts within the study area. A subsequent random sampling process yielded a sample of 135
respondents from Vwang, Kuru and Du districts, from whom data were collected. It was collected
using a structured questionnaire and analysed using descriptive statistics and farm budgeting
analysis. The result revealed that 42.2% of the respondents were between 41 — 50 years of age, with a
mean of 45 years. In addition, the results indicated that 56.6% of the respondents were female and
79.3% were married, with a mean family size of 8 persons. The result also revealed that 74.1% of the
respondents sourced their capital from personal savings. The results show that there is under-
utilisation of land in the study area, as the marginal farm size was calculated to be & 15.40, there is
over-utilisation of labour input, and this is below the economic optimum in the study area.
Furthermore, the study area exhibits under-utilisation of chemical fertilisers, potentially attributed to
the inherently low nutrient status of the soils or the prohibitively high cost of fertilisers. The study
recommended that farmers in the study area should be encouraged to ensure that inputs or resources
are optimally used.

Keywords: Agricultural productivity, Irish potato, Optimisation, Resource use efficiency, Small-
scale farming.
minerals, calcium, iron, potassium and

magnesium. The potato crop is one of the
1.0 INTRODUCTION

The potato (Solanum tuberosum) belongs to the

family Solanaceae, which includes tomato, important vegetable crops in many countries of
eggplant and peppers (Noonari et al., 2016). The the world, including Nigeria, because of their
potato family occupies a prominent position nutritional and economic importance, occupy an
among the vegetables planted in the world. important position in international trade. Irish
Potatoes are an important food source, and  Potato is a starchy tuberous crop from the
consist of 205 solid matters and have 80% of the ~ Perennial Solanum tuberosum of the Solanaceae
high-nutrient waters. Plateau State account for ~ family. The word potato refers to the plant itself
95% of Nigeria's potatoes production and from  as Well as the edible tuber; apart from low-
Plateau, potatoes is exported to Ghana, Niger, quality seed and poor storage facilities, diseases,
Chad and other countries (Leadership, 2015).  Particularly blight, are also a limiting factor to
Potatoes also provide vitamins, including  Potato production in Nigeria (Sani et al., 2015).
thiamine, riboflavin, niacin and vitamin C. They =~ Although it is ranked 4th after cassava, yam,

also contain sulfur, phosphorus, sodium, SWweet potato and cocoyam among the major
tuber crops in Nigeria, it is by far the most
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efficient in the country in terms of tuber yield
and days of maturity. The crop was first
introduced outside the Andes region four
centuries ago and has become an integral part of
the world’s cuisine. Additionally, Irish potato is
believed to have entered Africa via the
colonialists who consumed them as a vegetable
rather than as a staple starch. Like other
continents, in spite of its advantages as an anti-
famine high-elevation alternative to grain, the
crop was first resisted by local farmers who
thought it was poisonous. The colonialists also
promoted it as a low-cost food for them, and so
it was a symbol of domination. In the former
European colonies of Africa, potatoes were
initially consumed only occasionally, but
increased production made them a staple in
certain areas.

Nutritionally, potato is a valuable food crop and
they supply about all the essential food
requirements of the body. The crop also contains
higher crude proteins than any root and tuber
crop, and because of the low calorie and high
vitamin C content, it iS an important nutritive
food. In Nigeria, there are eleven northern states
located above latitude 11 O N, such as Bauchi,
Kaduna, Katsina, and Kano. Sokoto, Kebbi,
Taraba, Adamawa, Jigawa, Yobe and Borno
have the potential to produce potatoes during the
harmattan period (November to March) each
year. During this period, which coincides with
the winter months in Europe, the North-East
trade winds, which come from Europe across the
Sahara to Nigeria, bring the cold weather
conditions to the region. Presently, 90% of the
potatoes produced in Nigeria come from Jos
Plateau. The remaining 10% comes from
Mambilla Plateau (2%), Obudu highlands
(0.5%), Biu Plateau (0.5%), Kaduna State (1%),
Kano (1%), Borno (0.5%), Kebbi (0.5%), Bauchi
(1%), Jigawa (0.5%), Sokoto (0.5%) and others
2%.

Although potato was introduced into the country
by European tin miners in Jos Plateau early in
the 19th century, the crop yield per hectare and
total production remained low until the
establishment of the potato research centre at
Kuru, Jos-south L.G.A. in 1976 (Lenka et
al.,2005). Efficiency of resource use, which can
be defined as the ability to derive maximum

output per unit of resource, is the key to
effectively addressing the challenges of
achieving food security. Raising productivity in
agriculture will certainly lead to availability of
food and reduce the real price of food. Increased
food production will have to come from
increased yield. Potato production in Nigeria is
mainly in the hands of small scale farmers who
are still using unimproved farming techniques.
Actual yields of potato differ significantly from
potential yields, and this has been attributed to
low resource productivity {Federal Ministry of
Agriculture and Rural Development (FMARD)
2001}.

One of the many reasons usually adduced for the
poor performance of the agricultural sector in
Nigeria is the misallocation and poor utilisation
of productive resources by small-scale farmers
who dominate the Nigerian agricultural sector
(Lenka et al., 2005). Notable problems of Irish
Potato  production include inappropriate
decisions on how best to allocate resources,
inadequate use/ high cost of production inputs,
poor storage facilities, poor disease and pest
management, and inadequate adoption of
improved technologies by farmers (Ugonna et
al., 2013). Fakayode et al., (2008) observed that
the problem with Nigerian agriculture centres on
the efficiency with which farmers use resources
on their farms. Inefficiency of resource use,
according to Udoh and Etim (2008) can
seriously jeopardise and hamper food production
and availability. The consequences of resource
under-utilisation or over-utilisation either way
translate into economic waste due to poor
management of productive resources, thus
farmers are likely to incur losses as a result of
waste in resource over-utilisation or loss in
revenue due to inability to optimise yield or
output from production effort. Also, farmers
might use resources rationally but not at an
economically optimal level. All these contribute
to inefficiency.

Efforts aimed at increasing Irish potato output
cannot be achieved unless the current level of
input utilisation is scaled up (Mohammed et al.,
2013). Most of the literature investigating the
impact of improved agricultural input on farmers
and the associated agro-based firms focuses on
strategic  assessment for agriculture and
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economic growth in potato producing regions,
the dynamics of rural livelihoods, as well as
commodity and market trends (Shabu, 2011).
Increasingly, globalized markets are critically
important for determining investment priorities
for rural development. Nesbitt (2003) observed
that, planning and prioritizing potato research
requires a deeper understanding of the people’s
access to use natural resources and other forms
of capital such as physical, financial and social
capital, interactions with government agencies,
Non- Governmental Organizations, and other
institutions that influence livelihood strategies. It
is critically important to understand the changes
in farmers’ practices that are currently taking
place and drivers of such changes, including
farmers’ knowledge concerning their
technological choice and how the components of
livelihood systems and potato technologies
interact. Such an understanding provides the
scientific basis for improved farm input design,
targets and delivery. It is against this that study
becomes crucial in examining the resources use
efficiency of farmers in small-scale potato
production in Jos-South Local Government Area
of Plateau State. Since increased output and
productivity are directly related to production
efficiency.

2.0 METHODOLOGY

2.1 The Study Area

This study was undertaken in Jos South Local
Government Area (LGA), one of the seventeen
Local Government Areas (LGA’s) that comprise
Plateau State. It’s headquarters is Bukuru located
on latitudes 9 0 48’N and Longitudes 8 0 52E, it
has an area of 510 square kilometres (km 2 ) and
lies at an altitude of about 1300m above sea
level. It is surrounded by high plains with an
elevation of between 600m and 900mm above
sea level. The LGA shares a boundary with Jos
North Local Government to the north, Riyom
LGA to the east and Barkin Ladi LGA to the
west. The Local Government Area is divided
into four districts, namely Du, Bukuru, Kuru and
Vom. The LGA has a population of about
311,392 (NPC, 2007).

2.1.1 Climate

Jos is generally known for its cool climatic
conditions, and Jos South is not an exception.
This is due to the relief or altitude of the area

above sea level. The area has two major seasons;
these are the rainy and dry seasons. The
minimum temperature of the area is 18 0 C while
the maximum temperate of the area is 24 0 C.
The vegetation of the area reflects integration
between climate, soil type and human activities.
However, Jos-south fells within Guinea
savannah and is characterized by short trees
shrubs and grasses.

2.1.2 Human activities

The predominant human activity in the study
area is farming, the production and marketing of
Irish potato in the highland zones of Plateau
State has become an integral part of the rural
economy, both at the rainy and dry seasons, as it
is cultivated as rain-fed and dry season crop
(Sani et al., 2015). Other occupations carried out
in the study area are mining, Civil service, and
few craftsmen. However, mining activities in
Bukuru and environs took over the predominant
activity of the people. As a result of the mining
activities, the area became more attractive and
more populated therefore it created high demand
for food and other necessities of life and this
gave rise to market spots and commercial
activities in the area. Common crops grown in
the study area includes: acha, Irish potatoes,
millet, sweet potatoes, cocoyam, maize and
vegetables such as cabbage, onions, carrots,
tomatoes, lettuce, which are grown in the dry
season.

2.2 Sampling Technique

The sample was drawn from the list of Irish
potato famers without replacement. This
involved the purposeful selection of three
districts that is: Vwang, Kuru and Du districts of
Jos Local Government Area, because of their
intensity in Irish potato production. A total of
one hundred and fifty copies of the
questionnaire/interview schedule were used, and
the questionnaires were distributed in
proportionate order among the three districts of
which one hundred and thirty-five (135) were
retrieved.

2.3 Data Analysis

Statistical tools used in analysing the data were
descriptive statistics, regression analysis, gross
margin analysis, and marginal analysis

2.3.1 Net farm income (NFI)

Net farm income is the difference between gross
margin (GM) and the total fixed cost (TFC) of
production.
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.................... (1)

The fixed cost which is depreciated on farm tool,
equipment’s and land rent is calculated using
declining balance method to arrive at the scrap
value after which the straight line method is used
to ascertain the annual depreciation rate.

2.3.2 Determining economic efficiency of
resource use

The following ratios were used to estimate the
relative efficiency of resource use (r) r =

.............. )

Where; r = Efficiency ratio MVP = marginal
value product of a variable input, and it is the
value added to output due to the use of an
additional unit of input, calculated by
multiplying marginal physical product by the
price of output. MFC = Marginal factor cost
(Price per unit input) and it is cost of additional
unit of a particular resource Marginal value
products (MVP) were estimated using the
regression coefficient of each input and the price
of the output (Sani ef al. 2010). The resources
are said to be efficiently used if its MVP is equal
to its acquisition unit price.

The MVP is calculated as;
........... (3) Where al = regression co-efficient
of the variables Y and X = values of log Y and
log X when they assume their means. The
prevailing market price of inputs was used as the
marginal factor cost (MFC) since the farmers
were assumed to be operating under purely
competitive inputs markets. On the basis of the
economic theory, a firm maximizes profits with
respect to resource use when the ratio of the
marginal return to opportunity cost is one. The
values were interpreted thus; a) if r 1, it shows
that the resource was being under-utilized and
increasing the rate of use will raise profit level.
c) If r = 1 it means resource was being
efficiently utilized.

2.3.3 Determining technical efficiency of
resource use

The elasticity of production which is the
percentage change in output as a ratio of a
percentage change in input was used to calculate
the rate of return to scale which is a measure of a

firm’s success in producing maximum output
from a set of input.

Where:

EP = elasticity of production
MPP = marginal physical product
APP = average physical product
If

EP =1: constant return to scale
EP < 1: decreasing return to scale
EP > 1: increasing return to scale

3.0 RESULTS AND DISCUSSION

3.1 Socio-economic Characteristics of the
Respondents

The socio-economic characteristic of
respondents gives an insight into the expected
behaviour of farmers because it makes available
the necessary information about the farmers.
Some of the socio-economic variables
considered were age, sex, marital status,
household size, highest level of educational
attainment, farm size, source of finance, and
source of labour. The results of the analysis are
as presented in Table 1. These variables could be
used as parameters for measuring the
management capabilities of the farmer and as an
important factor in decision-making.
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Table 1: Socio-economic Characteristics of Small-Scale Irish Potato Farmers (n)

Age Frequency Percentage
21-30 14 10.3
31-40 42 31.5
41-50 57 42.2
51-60 21 15.6
61-70 1 0.7
Sex

Male 60 44 4
Female 75 56.6
Marital Status

Single 7 5.2
Married 107 79.3
Divorced 13 9.6
Widow 8 5.9
Family size (mmt)

1-5 33 25.4
6-10 77 59.2
11-15 19 14.6
16-20 6 0.8

Source: Field survey, 2022

3.1.1 Age of the respondents

Table 1 shows the age distribution of the respondents.
The results revealed that 42.2% of the respondents
were within the age bracket 41-50years, 31.1% were
within 31-40 years, 15.6% were within age bracket
51-60 years, while 10.3% were within 21-30 years
age bracket and the mean age was 40.9 years. From
the findings it can be deduced that majority of the
respondents were in their productive age while 16.3%
of the respondents were advanced in age (more than
50 years). This finding is in agreement with Ibrahim
et al. (2008) in a study of rice farmers in Badegi,

22.4% were above 50 years of age. In the same vein
Adegboye (2011) observed that only 14.7% of rice
farmers in Kwara State were older than 50 years and
also in a study of ginger farmers in Kaduna State who
observed that only 20% were above 50 years. The
finding of this study suggests that the high proportion
of youth in the population has significant
implications for agricultural innovation. Specifically,
it implies that young people are more likely to readily
and rapidly adopt new ideas and farming innovation
compared to their older counterparts. It also
constitutes the groups that are exposed and can take

Niger State where he observed 69.7% were below sound decisions as regards effective farm
S0years of age and Hassan (2010) observed that only management.

Table 2: Determination of Resource use Efficiency of Small-scale Irish Potato Production

Variable input MVP MFC MVP/MFC

Land X 16 15.40 1.04

Labour X> 10.74 12.00 0.90

Fertilizer X4 81.50 67.40 1.21

Source: Field survey, 2022

3.2 Determination of Resource use Efficiency of
Small-scale Irish Potato Production

The economic theory states that a farm maximizes its
profits with respect to an input if the ratio of MVP to

its MFC is equal to one or unity. A ratio of less than
one shows that there is over utilization of that input
while a ratio of greater than one indicates
underutilization of that input. The marginal value
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product with respect to each input was obtained by
taking first order partial derivatives of the total value
product function, when other inputs were held at their
geometric means. Similarly, the marginal factor cost
with respect to each input was obtained by taking the
first order derivatives of the total cost function with
respect to each input (land, labour, seed, and
fertilizer), when other inputs were held constant.
From Table 2 farm size input has MVP of N 16. This
means that, if all other inputs are held constant,
increasing the quantity of farm size by one hectare
would increase the total value product by N 16.
However, the marginal factor cost of farm size in the
study area was ™ 15.40 and the ratio is 1.04. This
indicates the under - utilization of land input below
its economic optimum level in the study area. This
agrees with Ibrahim et al. (2009) that seeds, fertilizer
and farm size are under- utilized in sorghum
enterprise. The above may be so due to low
opportunity developed from fear for the season as a
result of the emergence of diseases like leaf blight,
lack of fertilizer or manure, drought etc. at the
beginning of that rainy season.

Thus profit can be increased by using more hectares
of land. The MVP of labour input is & 10.74. This
means that increasing the labour input by 1.0 man

day, if other inputs are held constant would increase
the total value product by N 10.74. Like farm size,
the MFC of labour in the study area was N 12.00.
The ratio is 0.90 which means over- utilization of
labour input and this is below the economic optimum
in the study area. The above is so due to the
utilization of family labour in production and/ or
cheap 60 source of labour available. This is in
agreement with Amos et al. (1993) and Olagoke
(1990). Thus small-scale Irish potato farmers in the
study area can make more profit by increasing the
amount of labour used. Fertilizer input has a marginal
value product of & 81.50. This shows that, if other
inputs are held constant at their geometric means,
increasing the quantity of fertilizer by 1.0 kg would
increase the total value product by N 81.50.
However, the marginal factor cost of fertilizer input
in the study area was 67.40 and the ratio is 1.21. This
indicates underutilization of chemical fertilizer and
may be as a result of low nutrients status inherent in
soils of the study area and/or the cost of fertilizer is
high and farmers are force to use this input below the
required quantity so that they can break-even at the
end of the day. This result agrees with Haruna et al.
who reported the under-utilization of fertilizer, labour
and farm size in cotton production.

Table 3: Shows the Problems of Irish Potato Production in the Study Area

Problems Frequency Percentage Ranking
High post-harvest losses 105 77.0 IR
High cost of inputs 95 70.0 2nd
Inadequate finance 94 69.0 3w
Low price 79 58.5 4th
Transportation problem 71 52.6 5th
Poor pests and diseases control program 52 38.7 6t
Soil problem 32 23.7 70

Source: Field Survey, 2022

*Multiple responses existed hence percentage greater than 100

3.3: Problems
Production

Post-harvest losses among farmers are the most
production problem faced by Irish potato farmers in
the study. This was ranked 1% (77%). This was
because in the study area, most of the tubers were
either stored in bags, basket or heaped on the floor of
any convenient space in the farm stead because
storage facilities are expensive. This leads to

of Small-Scale Irish Potato

rottening of the 62 tubers as a result of heat
generated. This finding agrees with Erhabor (2003)
and NAERLS (1989). High cost of inputs was ranked
27 (70%) among other problem that were identified
as constraints of potato production in the study area.
Most farmers in the study area complained of the
accelerated prices of commercial seed and fertilizers.
In terms of seeds, the lack of community seed
programme made it difficult farmers to have access
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Lenka, et al., (2005) and Iwena, (2008) who reported
that most potato varieties grown by farmers were
imported about 25 years ago and their yield have
declined. For even when they do the prices in the
market is always higher thereby preventing them
from acquiring the needed quantities.

Inadequate finance was ranked 3™ among the factors
militating against Irish potato production in the study
area. This is because to operate a potato enterprise,
requires finances in order to make production more
profitable. Moreover, acquiring loan from financial
institutions which is supposed to help in curtailing
this problem comes with high interest rate,
requirement for collateral security, short duration of
loan repayment and the conditions for obtaining loan
from financial institutions are unattractive to farmers.
Low price as indicated in table 3 above was ranked
4™ (58.5%) of the problems confronting potato
production in the study area. This always makes
farmers sell the produce at give-away prices to
exploitative middlemen in order to prevent losses due
to the inadequate storage facilities which are already
an existing problem. The table above revealed that
poor transportation was 5% (52.6%) of the factors
affecting potato enterprise in this study area. This
production problem affects the supply and
distribution of the produce. Because most rural roads
are feeder roads which are characterized by frequent
increases in transportation fare and bruises to the
potato tubers. Pests and diseases are among the
problems faced by farmers in the study area and is
ranked 6™ (38.5%). Pests and diseases either attack or
affect the plant while in the field or they attack the
crop during storage. This leads to either vegetative
losses and/or tuber losses. Hence, this factor limits
the production of Irish potatoes in the study area. Soil
fertility problem is last on the list and it was a
constraint that led to an increased rate of fertilizer
application, which in turn increased the cost of
production. Consequently, the above-discussed
factors affected the potato farmers in the study area
by reducing their efficiency, profit and optimality.

4.0 CONCLUSION AND RECOMMENDATION
Conclusion:

This study's findings indicate that small-scale Irish
potato farmers in the study area can improve
productivity and profitability by optimizing input use.

The positive marginal value products of all inputs
suggest that strategic resource adjustments can
enhance total productivity. However, high post-
production losses and costly inputs hinder farmers'
productivity, emphasizing the need for targeted
interventions.

Recommendations:

1. Farmers should be encouraged to adopt
optimal resource use practices to maximize
productivity and profits.

2. Establish linkages between farmers and input
suppliers to reduce costs and enhance access
to quality inputs.

3. Policy initiatives should focus on reducing
post-production losses through improved
storage and marketing infrastructure.

4. Development programs should prioritize
training and capacity building for farmers to
optimize input use and improve productivity.

5. Further research should investigate innovative
solutions to address high input costs and post-
production losses in small-scale Irish potato
production.
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