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This study compares production inputs used and profitability 
between male and female Irish potato farmers in Plateau State. 
Multi-stage sampling technique was used in this study. A sample 
of 500 farmers was randomly selected using proportionality factor 
from the 27 villages selected from nine local government areas. 
Data were collected using structured questionnaire and analyzed 
using descriptive statistics, t-test, farm budget and differences of 
mean. The results revealed that the mean ages were 47 years and 
42 years for male and female farmers, respectively, with an 
average household size of 7 and 5 persons. The differences in 
mean outputs did not translate to the mean differences in income 
as the female farmers had higher net farm income with mean 

difference of N56, 921.00 per hectare which was negatively 
significant at P >0.01. The mean gross ratio per hectare of 0.273 
and 0.264 showed that 27.30% and 26.40% of the mean total 
revenue per hectare realized by the farmers went to pay for the 
total cost of production. The major conclusion from the result of 
this study is that women incurred higher labour cost compared to 
men due to reliance on hired labour. However, women made 
considerably higher profits over their men counterparts. 
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proportionality factor 

 
 
 
INTRODUCTION 
 
Currently, Nigeria is the eighth largest producer of Irish 
potatoes in Africa. The yield per year is about 843,000 
tonnes. However, the potato consumption in the country 
is over 1 million tonnes (FAO, 2008). This clearly shows 
that there’s a shortfall in potato production. Interestingly, 
this deficit may be lower than the statistics if we are to 
consider the number of tubers that spoil during 
harvesting, storage and transportation. Additionally, over 
60, 000 tonnes are exported annually which further 
reduces the quantity available to the Nigerian consumers. 
It is quite clear that the demand is miles behind the 
supply when you consider the fact that over 500,000 
households in Nigeria eat potatoes (FAO, 2008). Potato 
is the 4th most popular food crop in the world and it has a 
variety of uses. It can be used to make French fries which 
are popular snacks. It can also be baked, boiled or eaten 
with stew or fried eggs. However, the best way to prepare  

 
 
 
 
 
potatoes in order to enjoy its nutritional benefits is by 
baking. The Irish potato contains no fat, cholesterol or 
sodium. It also contains low calories which makes a 
healthy food. It is packed with vitamin C, potassium, iron, 
vitamin B6 and fibre (FAO, 2008). Many developing 
countries face major challenges to achieve food 
availability in a sustainable manner, considering the 
increasing population, limited availability of land and 
water resources (Tsoho and Salau, 2012). The 
agriculture sector is underperforming in many of these 
developing countries, and one of the key reasons is that 
women do not have equal access to the resources and 
opportunities they need to be more productive. FAO, 
(2008) report clearly confirms that the Millennium 
Development Goals on gender equality (MDG 3) and 
poverty and food security (MDG 1) are mutually 
reinforcing. Effort must be   focused   towards   promoting  
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gender equality and empower women in agriculture to 
win, sustainably, the fight against hunger and extreme 
poverty. It is firmly believed that achieving MDG 3 can 
help us achieve MDG 1. Women make crucial 
contributions in agriculture and rural enterprises in all 
developing country regions, as farmers, workers and 
entrepreneurs. Their roles vary across regions but, 
everywhere, women face gender-specific constraints that 
reduce their productivity and limit their contributions to 
agricultural production, economic growth and the well-
being of their families, communities and countries. 
Women face a serious gender gap in access to 
productive resources. Women control less land than men 
and they are often of poorer quality and their tenure is 
insecure (Ugonna et al., 2013). It is observed that women 
also do not control the income from the typically small 
farms they manage. Women farmers are less likely than 
men to use modern inputs such as improved seeds, 
fertilizers, pest control measures and mechanical tools. 
Women also use less credit and often do not control the 
credit they obtain. Finally, women have less education 
and access to extension services, which make it more 
difficult to gain access to and use some of the other 
resources, such as land, credit and fertilizer. These 
factors also prevent women from adopting new 
technologies as men do. The constraints women face are 
often interrelated and need to be addressed holistically 
(Ugonna et al., 2013). Furthermore, the estimation of the 
current level of profit of Irish potato men and women 
producers can provide further insight into the nature and 
causes of farm inefficiency. It will reveal the potential for 
increase in output of Irish potato without increasing the 
volume of resources. On the other hand, the identification 
of factors that influence productivity is a prerequisite for 
the development of efficiency, sustainability and 
improved Irish potato production. This is because policy 
issues which indirectly enhances the productive 
potentials of Irish potato production of men and women 
such as the introduction of new technologies or those 
which improve the level of farm efficiency are best 
addressed from the insight provided from such studies 
(Ugonna et al., 2013).With the growing awareness to 
maximize welfare through economic development, there 
is need to reduce unemployment, improve productivity 
and poverty status among rural dwellers. It is believed 
that if government is aware of the potential benefits of 
women in agriculture, they would get them involved with 
equal treatment as men. This study will compare the 
efficiency of production of Irish potato in the study area. 
Meaningful policy recommendation will be made from the 
findings of the study and the outcome will serve as a 
guide to policy makers on issues relating to women farm 
resources and financial supports as the men counterparts 
for agricultural development in Nigeria. Furthermore, the 
estimation of the current level of profit of Irish potato men 
and women producers can provide further insight into the 
nature and causes of farm inefficiency. It will   reveal   the  

 
 
 
 
potential for increase in output of Irish potato without 
increasing the volume of resources. On the other hand, 
the identification of factors that influence productivity is a 
prerequisite for the development of efficiency, 
sustainability and improved Irish potato production. This 
is because policy issues which indirectly enhances the 
productive potentials of Irish potato production of men 
and women such as the introduction of new technologies 
or those which improve the level of farm efficiency are 
best addressed from the insight provided from such 
studies. With the growing awareness to maximize welfare 
through economic development, there is need to reduce 
unemployment, improve productivity and poverty status 
among rural dwellers. It is believed that if government is 
aware of the potential benefits of women in agriculture, 
they would get them involved with equal treatment as 
men. This study will compare the efficiency of production 
of Irish potato in the study area. Meaningful policy 
recommendation will be made from the findings of the 
study and the outcome will serve as a guide to policy 
makers on issues relating to women farm resources and 
financial supports as the men counterparts for agricultural 
development in Nigeria. The importance of this study is 
basically to contribute to the accumulation of information 
on the resource productivity and profitability of Irish 
potato production in Nigeria, especially, now that the 
Nigerian government is trying to revamp the ailing 
agricultural industry by discouraging importation of 
popular foodstuffs and encouraging domestic production. 
Despite the economic importance of Irish potato, there 
has not been an adequate research effort on the crop 
especially on gender differential and economic 
considerations such as costs and returns, profit approach 
in Plateau State. This study is aimed at bridging the gap 
and the result will indicate areas of preference in Irish 
potato production. The study attempts to resolve the 
following research questions: 
 
(a) What are the socio-economic characteristics of male 
and female Irish potato farmers? 
(b) What is the nature of cost and returns to Irish potato 
production among male and female farmers? 
(c) Is there any difference in production inputs, income, 
and output and farm size between male and female Irish 
potato farmer? 
  
The broad objective of the study is to compare 
profitability between male and female Irish potato farmers 
in Plateau State of Nigeria. Specifically, the study intends 
to: 
 
(a) Describe the socio-economic characteristics of male 
and female Irish potato farmers.      
(b) Determine the cost and returns of Irish potato 
production between the two groups of farmers in the 
study area. 
(c) Compare the effect of gender   on   production   input, 



 
 
 
 
output, farm income and farm size in the study area. 
 
 
METHODOLOGY 
 
Study area 
 
Plateau state, North-central Nigeria, was created in 1976 
out of the northern half of former Benue-Plateau state. It 
is located between latitude 08°24'N and longitude 08°32' 
and 10°38' east. It is bounded by the states of Kaduna 
and Bauchi on the north, Taraba on the east, and 
Nasarawa on the south and west. The Jos Plateau rises 
to about 5,250 feet (1,600 m) above sea level in the 
state’s north-central part, and the Benue River valley 
stretches along the southwestern border. Although there 
are wooded valleys in the southeast, the vegetation is 
mostly open grassland (formerly wooded but now with 
only occasional hedges of cacti and scattered trees), 
which is used for grazing and farming. Although the state 
is best known for its mining activities or exploration, 
agriculture is the major occupation of the people. Acha (a 
grain known as “hungry rice”) and millet are the chief 
cash crops; yams, sorghum, corn (maize), potatoes, 
cowpeas, rice, fruits, and vegetables are the staple crops. 
Fulani herdsmen graze their cattle on the tsetse-free 
plateau and supply milk to the dairy at Vom. Among the 
major exports of the state are hides and skins.Though 
situated in the tropical zone, a higher altitude means that 
Plateau State has a near temperate climate with an 
average temperature of between 18 and 22 °C. 
Harmattan winds cause the coldest weather between 
December and February. The warmest temperatures 
usually occur in the dry season months of March and 
April. The mean annual rainfall varies from 131.75 cm 
(52 in) in the southern part to 146 cm (57 in) on the 
Plateau. The highest rainfall is recorded during the wet 
season months of July and August. The average lower 
temperatures Plateau State has led to a reduced 
incidence of some tropical diseases such as malaria. The 
Jos Plateau makes it the source of many rivers in 
northern Nigeria including the Kaduna, Gongola, Hadejia 
and Yobe rivers. It has an area of 30,913 square 
kilometer and a population of 3,582,720 people, NBS, 
(2017). The study area covered nine local government 
areas out of the 17 local government areas of Plateau 
State. The nine local government areas with a total land 
area of 9,217 square kilometers and an estimated 
population of 2,196,732 are noted for intensive Irish 
potato production in Plateau State. These are Jos North 
(492,300), Jos South (346,716), Jos East (110,602), 
Bassa (159,993), Riyom (151,557), Barkin Ladi 
(205,267), Bokkos (199,681), Mangu (314,931) and 
Pankshin (215,685). The total number of farmers 
engaged in different farm enterprises were estimated at 
52,881 and 4,989 of this number were engaged in potato 
enterprise PADP, (2017). 
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Sampling procedure  
 
The correct sample size is difficult to arrive at but 
depends upon the nature of the population. Titus et al. 
(2008) recommended at least 10% of the population to be 
used as sample size. The author added that researchers 
require statistical input and consideration in sample size 
determination and this appears to be a more acceptable 
rule in research. A sample size of 11% for this study is 
considered adequately representative. 

Multi stage sampling procedure was employed. First, 
Plateau State was purposively selected based on a priori 
knowledge that the State is a potato producing State and 
that both men and women were actively involved in Irish 
potato production. 
 
 
Methods of data analysis 
 
Appropriate model were developed to analyze the 
specific objectives. The various models so specified were 
highlighted under separate headings in line with the 
objectives of the study. 
 
Descriptive statistics 
 
Descriptive statistics such as mean, percentages and t-
test had been used by Ike, (2012); Simonyan et al. 
(2012); Adegbite et al. (2008) and Kudi et al. (2008) in 
their various studies. These models were also used in 
describing the socio- economic characteristics of male 
and female potato farmers in Plateau State. 
 
Farm budget 
 
To determine the cost and return of male and female 
potato farmers in the study area, various tools such as 
gross margin, net farm income and farm financial ratios 
were used to analyze objective two. Farm budgeting such 
as gross margin, net farm income and farm financial 
ratios had been used by Tsoho and Salau, (2012) and 
Adegbite et al. (2008) in order to estimate the cost and 
return of farmers. 

Gross margin is the difference between the cost of 
production and the marginal cost of that production. The 
gross margin was calculated as follows:  
 

 
 
Where: 
 
GM = Gross Margin 
TR = Total Revenue 
TVC= Total Variable Cost 
 
This research used gross margin to determine the return 
over variable costs per hectare   for   male   and   female  



Jatbong et al.          397 
 
 
 
potato farmers in the study area. The gross margin model 
used was expressed as: 
 

 
 
Where; 
 
GM/Ha = Gross margin per hectare 
TR = Total Revenue, 
TAP = Total Area of Production in hectares 
 
Net farm income was determined by subtracting the total 
fixed cost from the total gross margin of the whole farm or 
all the enterprises. Net farm income was calculated using 
the following formula: 
 

 
 
Where: 
 
NFI = Net Farm Income 
GM = Gross Margin 
FC = Fixed Cost 
 
This study used net farm income to determine the return 
on capital invested the wage for farmers’ physical labour 
and reward per hectare for male and female potato 
farmers in the study area. The net farm income model 
used for the study was: 
 

 
 
Where: 
 
GM = Gross Margin 
FC = Total Fixed Cost 
TAP = Total Area of Production in hectares 
 
Farm financial ratios were used to determine the strength 
of male and female farmers in the study area. These 
ratios were gross, operating and fixed. The gross ratio 
shows the proportion of gross income that goes to pay for 
the expenses. The gross ratio formula for this study was: 
 

 
Where: 
GR = Gross Ratio 
TC = Total Cost 
TR = Total Revenue 
 
The operating ratio is the total operating cost divided by 
the     gross   income. The   operating    ratio   shows   the  

 
 
 
 
proportion of the gross income that goes to pay for the 
operating cost. The operating ratio formula used for this 
study was: 
 

 
 
Where: 
 
OR = Operating Ratio 
TVC=Total Variable Cost of Production 
TR = Total Revenue 
 
The fixed ratio is the total fixed cost divided by gross 
income. It is an indication of the percentage of the gross 
income accruing to the fixed resources. The fixed ratio 
formula used for this study was: 
 

 
 
Where 
 
FR = Fixed ratio 
TFC= Total Fixed Cost 
TR = Total Revenue 
 
Return per Naira invested is given as the net income 
realized on each naira invested in the potato enterprise. 
 

 
  Where  
  RNI = Return on naira invested. 
 NFI = Net farm income 
TC = Total cost of production. 
 
 
T-test 
 
T-test was used to compare the effect of gender on 
production input, output, farm, income and farm size of 
male and female potato in the study area in order to 
achieve objective three of the study. Paired treatment test 
(paired t-test) was used in previous study by Nwachukwu 
and Onyenweaku, (2008) to determine the effect of 
production inputs on yield. It is stated as follows: 
 

 
Where 
 
t = paired t statistic 
X1= mean parameters of male 



 
 
 
 
X2 = mean parameters of female 
S1

2 = variance of parameters of male 
S2

2 = variance of parameters of female 
n1 = number of selected male farmers  
n2 = number of selected female farmers 
 
 
RESULTS AND DISCUSSION 
 
Socio-economic parameters considered here were age, 
years in farming experience, years in potato farming, 
household size, and household members engaged in 
potato farms, education, farm land acquisition and labour. 
Socio-economic status is a composite measure of an 
individual economic and sociological standing. In this 
study influence of individual socio-economic 
characteristics of male and female potato farmers and 
their impact on farm efficiency were described. The 
results of the analysis were presented in (Table 1) which 
covered the study objective of determining the socio-
economic characteristics of farmers in the study area. 
Table 1, showed the average ages for men and women 
potato farmers are 46 and 42 years respectively. Age is a 
very important parameter used in measuring the 
productivity and efficiency of farmers. It is assumed that 
young and active farmers will be more productive than 
older farmers. This therefore showed that majority of the 
two groups were within their economically productive age 
(15-64 years) as defined by FAO, (2008) though there 
was a significant difference between men and female 
farmers. The finding further affirms the claim of Adegbite 
et al. (2008), who stated that, the farmers’ average of 47 
years and 48 years were still within a productive and 
active working age range. The average years of 
experience of male and female are 18 and 12 years 
respectively. The result of significant difference showed a 
positive and significant difference between male and 
female at 1% level of probability, indicating that male 
were more experienced than their female counterparts 
and were expected to have higher efficiency. Farmers in 
the study area have experience in potato farming with a 
mean of 13 and 9 for male and female respectively. 
There was a significant difference between the male and 
female potato farmers. This finding implied that male 
farmers were more experienced in potato farming as 
such could manage risk better than the female farmers. 
The longer experience in potato production by male 
farmers also implied better production efficiency. Nwaru, 
(2003) reported that farmers count more on their 
experience than educational attainment to increase their 
productivity. the mean household size were 7 and 5 
persons for male and female farmers respectively. There 
is a positive and significant difference at 1% level of 
probability between male and female potato farmers’ 
household size, indicating male had more number of 
family members than the female farmers. Effiong, (2005) 
and   Idiong, (2009)   reported   that   a   relatively    large  
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household size enhances the availability of family labour 
though large household size may not guarantee 
increased efficiency since family labour which comprises 
mostly children of school age were always in school. The 
implication of the result is that family size is an important 
source of family labour and a reduction in the cost of 
hired labour. The mean households’ size that was 
engaged in the cultivation of potato farms for both male 
and female farmers were 4 and 2 respectively. There was 
a significant difference between male and female potato 
farmers at 1% level of probability, indicating male had 
engaged their family more in order to supplement their 
inability to hire labour to complete all farm operations. 
 
 
Production inputs and costs 
 
Factors such as urbanization, general increase in the 
price level, rural-urban migration and industrialization 
tend to have a negative impact on the availability and 
cost of hired labour. Thus, the level of utilization and cost 
of hired labour is a reflection of its scarcity value and/or 
the availability of alternative sources of labour. The cost 
of labour expended by male and female potato farmers 
was presented in (Table 2). The result showed that, 
female farmers expended more with a total of N52, 
770.56 per hectare as against N33, 392.01 for male 
farmers. Both farmers expended more in land preparation 
21.51% and 22.49%; harvesting 30.46% and 17.61% for 
male and female farmers respectively. The female 
farmers expended more in first weeding 28.09%; second 
weeding 15, 42% of the total labour expended per 
hectare. The total cost of labour showed a negative and 
significant difference at 1% level of probability between 
male and female potato farmers, indicating women 
incurred more expenses in labour than their male 
counterpart. The reason for the high expenditure among 
the female farmers was as a result of poor bargaining 
and the use of hired labour as the major type of labour. It 
may also reflect increased cost of monitoring labour as 
the men have an edge over women in management 
ability. The implication of this is that, if men claim of being 
the household head is not checked, the trends of the right 
to engaged member of the family in farm operations will 
continue to discourage women into agricultural 
production as their labour cost will continue to surpass 
that of men. 

Fertilizer is known to be one of the most critical inputs 
in Irish potato production because of the high response of 
the crop to fertilizer application. The two type of fertilizer 
are organic and inorganic fertilizer. The use of organic 
fertilizer has been highly encouraged among farmers 
because it is environmental friendly with no residual 
effects. However, because of the low rate of 
decomposition and the delay in the release of the 
constituent nutrients for plant use, its use has been very 
unpopular. Hence, the most widely used  fertilizer  among  
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Table 1. Socio Economic Characteristics of Male and Female Potato Farmers in 
Plateau State. 
 
 MEAN(/ha) 
Variables Male Female t-value 
Age 47 42 4.088*** 
Farming exp 18 12 7.808*** 
Exp in pot farm 13 8     1.164* 
House hold size 7 5 3.482*** 
Household in pot farm 4 2 6.555**** 

 

Field survey 2017. 
 
 

Table 2. Distribution of potato farmers according to cost of labour per hectare on various farm 
operations. 
 
Farm Operations Male Female 
Land preparation 7182.38(21.51) 11868.91(22.49) 
Planting  2056.52(6.16) 2702.93(5.51) 
Fertilizer application 1791.39(5.36) 2482.51(4.70) 
First weeding 4911.96(14.71) 14821.69(28.09) 
Second weeding 5229.19(15.66) 5218.47(15.42) 
Chemical application 2040.61(6.11) 2762(5.23) 
Harvesting  10,169.70(30.46) 9293.05(17.61) 
Total 33,392.01(100) 52,770.56(100) 
 

t-value = -4.707*** 
 
 

Table 3. Distribution of potato farmers according to fertilizer used per hectare. 
 
Fertilizer input (50 kg bag) Male Female 
0-5 193 (77.20) 203 (87.20) 
6-10 31(12.40) 41 (16.40) 
11-15 26 (10.40) 6 (2.2.40) 
Total 250 (100) 250(100) 
Mean 4.18 3.64 
 
Source: Field Survey, 2017 
*Significant at P<0.1 
t-value = 1.615* 
Note: Values in bracket are percentage of the total. 

 
 
 
farmers was the inorganic fertilizers. The fertilizer used 
by male and female farmers was presented in (Table 3). 
The result showed that male used more fertilizer with a 
mean of 4.18 bags per hectare as against 3.64 bags 
used by their female counterpart. Significant difference 
was observed between the mean amount of fertilizer 
used by male 4.18 bags (209 kg) and that of female 
farmers 3.64 bags (182 kg). Male farmers that used 0-5 
bags (0-250 kg) of fertilizer formed the largest group with 
193 (77.20%), while female that used 0-5 bags (0-250 kg) 
of fertilizer formed the largest group with 203 (81.20%). 
The implication of the significant difference in the amount 
of fertilizer used by the two groups is that the male may 
have higher yield per unit area than the female. However, 
the quantity of fertilizer used by both male and female fell 
far short of the recommended rate of 250-350 kg (Zemba 
et al., 2013). The implication of this may be that fertilizer 

may be responsible for the yields recorded by both 
groups of farmers.  

If the link here is with the supply of the commodity, then 
low levels of fertilizer application may likely be traced to 
the scarcity and irregular supply of the product due to 
government subsidy, which encourages hoarding of the 
goods.  In a situation where the land had been over used 
and fallow period was short, the used of fertilizer was 
more critical. 

The use of agro-chemicals in the present farming 
system with technological advancement is very crucial in 
terms of labour saving technology. The result was 
presented in (Table 4). It was observed that both male 
and female farmers used agro chemicals, however at 
varying degrees. The men used more of agro chemicals 
than the women, with a mean of 4.86 and 4.29 liters per 
hectare. The major group was 0-5 liter about 163 (65.20%)  
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Table 4. Distribution of potato farmers according to agro chemical used per hectare. 
 
Chemical Input (litre) Male Female 
0-5 163 (65.20) 173 (69.20) 
6-10 67 (26.80) 69 (27.60) 
11-15 20 (8.00) 8 (3.20) 
Mean 4.86 4.29 
Total 250 (100) 250 (100) 

      

 Source: Field Survey, 2017 
*Significant at P<0.1 
t-value = 1.631* 
Note: Values in bracket are percentage of the total. 

 
 

Table 5. Distribution of potato farmers according to seed input used. 
 

Seed (kg) Male Female 
5-14 72 (28.80) 83 (33.20) 
15-24 93 (37.20) 88 (35.20) 
25-34 50 (20.00) 48 (19.20) 
35-44 33 (13.20) 30 (12.00) 
45-54 2 (0.80) 2 (0.80) 
Mean 21 19 
Total 250 (100) 250 (100) 
 

Source: Field Survey, 2017 
Note: Values in bracket are percentage of the total. 
***Significant at P<0.01 
t-value = 2.411*** 

 
 
 
for men and 173(69.20%) for female potato farmers. The 
high rate recorded by male farmers may be attributed to 
their low proportion in weeding and cost of labour 
expended. This scenario is evidence from the proportion 
of 37.74% and 39.73% of the total labour utilized in first 
and second weeding by male and female farmers and the 
total labour cost of N33, 392.01 and N52, 770.56 
expended by male and female farmers respectively. The 
result agree with that of Ogundele and Okoruwa, (2006) 
that in the face of scarcity and increasing wage rate of 
farm labour, the use of herbicide has been observed as a 
major labour saving device as the labour requirement for 
weeding always account for a high proportion of the total 
farm labour cost. The implication for this is that the use of 
chemical will provide ease and reduce labour cost and 
eventually increase the level of profit realized. 

The quantity and type of seed planted by potato 
farmers depend on the production system, size of the 
farm, availability of the seed varieties, price per kg, the 
technology available to the farmer, ability of the farmer to 
take risks and the suitability of the variety to a particular 
environment. The quantity of seed per hectare was an 
important variable which might cause considerable 
variation in yield per hectare. The mean quantity of seed 
per hectare planted in the study area by male and female 
farmers were 21 bags (1260 kg) and 19bags (1140 kg). 
The average quantity of seed per hectare was lower than 
the recommended quantity of 1960 kg (Zemba et al., 
2013). This has a lot of implications for output and 

eventually in yield and thereby affect the level of profit 
realized (Table 5). 
  
Costs and returns analysis 
 
The costs and returns of male and female potato farmers 
were presented in (Table 6). The total cost of production, 
as indicated in (Table 6), was N214, 712.95 per hectare 
and N230, 634.21 per hectare for male and female potato 
farmers respectively. The table further revealed that 
variable costs accounted for over 98.06% and 98.30% of 
the cost of production, while the fixed cost accounted for 
less than 2%.  

This finding agreed with that of Ishiaku, et al., (2017) 
and Tsoho and Salau, (2012) who, in their separate 
studies all found that variable costs accounted for 99% 
and 92.55% respectively of the total cost. The findings 
also agree with Jwanya et al. (2014) that Cost and Return 
analysis revealed that costs of seeds, labor and chemical 
fertilizers made up the highest (89.40%) portion of the 
average total variable cost of production. Results also 
revealed that Irish potato production in Plateau State is a 
profitably lucrative enterprise with a robust economic 
viability as shown by values of Gross Margin (N655, 
637.88). Evidence that fixed costs accounted for such a 
small proportion of the total cost confirmed that fixed 
capital investment in the area was low. This was 
expected as farmers had such limited access to the credit 
that would have enabled them  to   acquire   fixed   capital  
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Table 6. Cost and returns analysis of male and female potato farmers in Plateau State. 
 
Cost/Return component  Male Female                    t-value 
Variable cost    
Seed 83,773.06 80,660.32      
Fertilizer 33,243.42 31,190.09  
Chemical  16,394.36 12,433.04  
Labour   33,392.01 52,070.56  
Empty bags 
Transportation  

7,250.00 
36,500.00 

8,850.00 
41,500.00 

 
 

Total Variable Cost 210,552.85 226,704.01    -1.484NS 
Fixed Cost 4,160.10 3,930.20  
Total Cost 214,712.95 230,634.21 -1.391NS 
Returns     

Value of Consumptions 29,587.32 25,695.80  

Sales of potato 755,364.28 831,868.16  

Total Returns 784,951.60 857,563.96  -2.722** 

Gross Margin 574,398.75 630,859.95          -2.19** 
Net Farm Income 570,238.65 626,929.75           -2.18** 
 

Source: Field Survey, 2017 
**Statistically significance at 1%  
**Statistically significance at 5%  
*Statistically significance at 10%  

 
 
 
inputs for farm expansion. Hence, they relied on their 
savings, which were low because of their low incomes. 
Consequently, they were able to afford only rudimentary 
tools such as matchets, baskets, cutlasses, big and small 
hoes and the like which were cheap and could not be 
relied on to expand production hence, evidence from their 
mean farm size of less than one hectare. The mean total 
revenue of N784,951.60 per hectare and N857,563.96 
per hectare for male and female were realized, while 
gross margin per hectare of male and female were 
N574,398.75 and N630,859.95 per hectare respectively. 
The mean net farm incomes were N570, 238.65 and 
N626, 929.75 per hectare for male and female potato 
farmers respectively. 

The result indicated there was no difference in the 
mean total cost of production between the two groups of 
farmers. The difference in total cost of production 
between the two groups was N15, 921.26 per hectare. 
But the differences per hectare in the net farm income 
was N56,921, though both male female farmers realized 
a considerable profit per hectare, the absolute difference 
in profit level realized by female farmers was as a result 
of better knowledge of current market prices from their 
part. This finding agrees with Suleiman and Ibrahim, 
(2014) that there was an absolute difference between the 
income of mechanized and non-mechanized farmers. 
The total returns, gross margin and net farm income were 
found to be negative and statistically significant at 5% 
level of probability. These implied that women were better 
in all the components of benefit that were accrued in 
potato production. This was achieved through their ability 
to sell their produce at a better price or better bargaining 
power. Women are painstaking when it comes to selling 

their produce in bits; they take their time to sell bag by 
bag whereas most men sell produce at farm gates. 

Table 7 revealed that the two groups of farmers in the 
study area had operating ratios of 0.268 and 0.264 
respectively meaning that 26.80% and 26.40% of the 
total revenue realized went to pay for operating cost, 
while a fixed ratios of 0.005 for both farmers indicate that 
0.50% and 0.50% of the mean total revenue realized 
went to pay for fixed cost. The mean gross ratio per 
hectare of 0.273 and 0.264 showed that 27.30% and 
26.40% of the mean total revenue per hectare realized by 
the farmers went to pay for the total cost of production of 
male and female potato farmers, respectively. The figures 
were reasonable considering 72.70% and 73.60% of the 
mean total revenue per hectare that were accrued to the 
farmers. The return per naira invested which gave the 
benefit accrued to every naira invested in the production 
was a better measure. The male farmers were found to 
obtained a ratio of 2.64 (N2.64 to every naira invested) 
while the female farmers with a ratio of 2.70 (N2.70 to 
every naira invested). Both groups of farmers had 
considerable returns, which was due to an appreciable 
increase in the current market price of potato. The 
findings agree with Jwanya et al. (2014) that the result of 
the returns per naira invested revealed a ratio that is 
above one (2.64). This implies that Irish potato production 
in Plateau State is a profitably lucrative business venture. 
The implication of the negative and significant difference 
of return per naira invested between male and female 
potato farmers indicated that the fact that the male 
farmers had higher output, the female farmer made more 
return for every naira that was invested due to their better 
marketing knowledge in the study area. 
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Table 7. Measure of farm financial success of male and female potato farmers 
in Plateau State. 
 
Farm financial ratio Male Female t-value 
Gross  0.273 0.269 1.384NS 
Operating   0.268 0.264 1.410NS 
Fixed   
Returns per naira invested  

0.005 
2.64 

0.005 
2.70 

1.201NS 
-2.302* 

 

Source: Field Survey, 2017 
***Statistically significance at 1%  
**Statistically significance at 5%  
 *Statistically significance at 10% 

 
 

Table 8. Result of the paired t-test for male and female potato farmers in Plateau State. 
 
Paired Categories                 Paired Differences Mean        DF SD SED t-value 
Pair 1 
Output of Male (X1)          
Output of Female (X2)       
X1 - X2 

 
129.032 
120.312 
 

 
 
 
8.82 

 
 
 
52.251 

 
 
 
3.305 

 
 
 
1.887* 

Pair 2 
Income of Male (X3) 
Income of Female (X4) 
X3 – X4 

 
566,078.55 
622,999.55 
 

 
 
 
56,921 

 
 
 
28,729.53 

 
 
 
1817.015 

 
 
 
-21.722*** 

Pair 3 
Farm size of Male(X5) 
Farm size of Female (X6) 
X5 – X6 

 
0.772 
0.693 

 
 
 
0.079 

 
 
 
0.475 

 
 
 
0.026 

 
 
 
2.147** 

Pair 4 
Labour used of Male (X7) 
Labour used of Female (X8)    
X7 – X8                                                                          

 
124.8 
106.20 

 
 
 
18.60 

 
 
 
57.24 

 
 
 
3.62 

 
 
 
2.211** 

 

Source: Field Survey, 2017 
***statistically significance at 1%  
**Statistically significance at 5%  
 *Statistically significance at 10% 
SD =   Standard Deviation 
SED = Standard Error Mean 
 
 

 
Gender differential in potato output, income, farm 
size and labour 
 
The product that commands price in potato production is 
the tuber. This therefore made tuber yield of potato to be 
considered as the total farm output (TFO) for both male 
and female farmers. Income or revenue here is 
considered as the total sales realized by both groups of 
farmers in the study area. Farm size is the total area of 
land cultivated by the two groups of farmers and labour is 
the work done by human beings. The average farm size 
that could be cultivated by a potato farmer irrespective of 
the technology depends on the availability of land, the 
ownership structure, availability of labour input and the 
production ecology. The results of gender differential in 
potato output, income, farm size and labour using paired 
t-test were presented in (Table 8). Output coefficient was 
statistically significant at 10% (P>0.1) level of probability, 
with a mean difference of 8.82/ 60kg bags of potato yield 
per hectare. Though the differences in mean output did 
not translate to the mean differences in incomes as the 

female farmers had higher net farm income with mean 
difference of N56,921.00 per hectare which showed a 
negative and significant difference at 1% (P>0.01) level of 
probability between the two group of farmers. This was 
attributed to the fact that women have better marketing 
strategy and a better bargaining power than men. The 
coefficient of farm size and labour used were statistically 
significant at 5% (P>0.05) level of probability with a mean 
difference of 0.079 and 18.60 man days for farm size and 
labour used respectively. This indicated that the male 
farmers had advantage over their female counterparts 
when it came to land acquisition and also male had 
control over the family in the case of family labour. This 
result agreed with that of Eze and Nwachukwu, (2010) 
that the coefficient of output, income and labour were 
statistically significant at 5% (P>0.05), 1% (P>0.01) and 
1% (P>0.01) respectively (Table 8). 
  
Conclusion 
 
In conclusion, women incurred higher labour cost 
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compared to men due to reliance on hired labour. 
However, women made considerably higher profits over 
their men counterparts. 
 
Recommendations 
 
Based on the findings of this study, the following 
recommendations were made: 
(i) Women should be encouraged to reduce over reliance 
on hired labour to reduce labour cost in the study area. 
(ii) Men farmers should be advised to embark on group 
marketing in order to enhance better bargaining and 
profitability. 
(iii) Both groups of farmers should be encouraged to use 
organic fertilizer as a result of high cost of inorganic 
fertilizers in the study area. 
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