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Abstract

The study analysed efficiency of resource use in sesame production in Benue State, 

Nigeria. Multistage sampling technique was used to select 240 respondents for the 

study. Data was obtained with well-structured questionnaire. It was found that, Sex 

(0.42) and farming experience (0.43) significantly (p < 0.01) influenced size of farm 

land used , Farming experience (0.22) and sesame farm income (0.12) significantly 

(p < 0.05 and  p < 0.01 respectively) influenced quantity of seed used. Only farming 

experience (0.41) contributed significantly (p<0.01) to quantity of herbicides used, 

Sex (-0.91) had negative but significant (p < 0.05) influence on quantity of fertilizer 

used, Age (I.15) significantly (p < 0.01) influenced use of labour.  Farm size (46.94), 

seed (6.35), herbicide (9.12) and fertilizer (11.41) were underutilized while labour 

(0.0026) and other capital inputs (-1.03) were over utilized by farmers. The mean 

gross margin of sesame farmers was N80,364.41 per hectare. It was recommended 

that, farmers should be encouraged to invest into sesame farming for its economic 

value and viability; sesame farmers should be encouraged to receive training on 

proper agronomic practices and usage of input to enhance efficiency of input 

utilization.
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Introduction

         Agriculture is the main source of livelihood for more than 60% of Nigeria's 

population (National Bureau of Statistics, 2007 ). Agricultural sector occupies a 

significant link in the food security and poverty alleviation (Adegboye, 2004). 

Sesame is an important crop to Nigerian agriculture. It is widely used within 

Nigeria and is an important component of Nigeria's agricultural exports. In Africa, 

Nigeria ranks second to Sudan in production and export of sesame seed. Nigeria has 

a great potential for production of sesame for both domestic and export markets. 

111

   
JAEES Vol. 4 No. 2  2018, Pages  111 - 121



Nutritionally, sesame seeds are rich in proteins, fats, vitamins and selenium. Apart 

from their commercialisation, they are also an important source of food for local 

families. The protein is high in methionine and essential amino acid. This is unusual 

for most plant proteins. Sesame is a fairly high value food crop, being harvested both 

for whole seed used in baking, and for the cooking oil extracted from the seed. 

Due to its economic importance and various uses, research work on sesame has 

come out with varieties which are high yielding. However, yields on farmers' fields in 

Nigeria are between 500kg and 750kg per ha (RMRDC, 2004) which is low 

compared with yields of 1000kg and above recorded in the United State of America 

(USA). In the wake of a looming “global food crisis” that Nigeria is not isolated from, 

more emphasis is now being placed on increased domestic supplies of agricultural 

products. One sure way of doing this is by ensuring the efficiency of sesame farmers 

in their use of production inputs (Emokaro & Erhabor, 2006). A more efficient use of 

production inputs would ultimately impact positively on productivity and by 

extension, farmers' profitability, ceteris paribus. These resource-poor smallholder 

farmers who contribute more than 90% of agricultural output in Nigeria in 

particular (FMA&WR, 2008) and Sub-Saharan Africa (Spencer, 2002)  must be 

assisted to rise beyond the level of subsistence to higher levels of productivity 

through more efficient use of their production resources. 

One of the most difficult problem in Nigeria is how to provide  good livelihood 

for the rural people through increased productivity of agricultural crops (Kuye, 

Adinya, & Inyang,  2004). The low output realised by  small-scale farmers is an 

indication that resources utilised in production of crops are not at optimal levels 

(Nweze, 2002; Adinya et al., 2008). Spencer (2002) revealed that resource-poor 

farmers must be assisted to increase production through more efficient use of 

resources. 

Studies in the past have applied the use of the Stochastic Frontier Production 

Function (SFPF) in estimating efficiency of resource-use for specific agricultural 

enterprises ( Eze, 2003; Ogundari, Ojo, & Ajibefun, 2006). The uniqueness of this 

research, is however, in the fact that this is the first time relative efficiency (allocative 

efficiency) will be used in estimating the efficiency of resource-use and production 

elasticities among sesame farmers in Benue State. Studies like Abah (2008) 

addressed resource use efficiency in sesame farming in Nasarawa State; Umar, 
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Okoye and Mamman (2010) assessed resource use efficiency in sesame production 

under organic and inorganic fertilizer applications in Keana Local Government Area 

of Nasarawa State, in Nigeria; Imoloame, Gworgwor & Joshua (2007) evaluated 

weed infestation, yield and yield components as influenced by sowing method 

and seed rate in a Sudan Savannah agro-ecology of Nigeria with variations in 

techniques and results and Abu, Abah & Okpachu (2011) analysed the cost and 

return for sesame production in Nasarawa State: implication for sustainable 

development in Nigeria; All these studies were conducted in other places, but none 

in Benue State. 

 It is against this backdrop that this article was embarked upon to examine 

efficiency of resource use among sesame farmers in Benue State. The objectives of 

the study were to:

 i  describe socio-economic characteristic of sesame farmers and their 

influence on use    of  production resources;

         ii     determine the efficiency of input utilization by sesame famers; and

iii  determine the cost and return of sesame production in Benue State.

Methodology
The Study Area

 The study area for this research was Benue State, Nigeria. Benue State, “The 

Food Basket of the Nation,” was created in 1976 with its name derived from River 

Benue, the second largest river in Nigeria. The State is located in the Middle Belt 

region of Nigeria, which is the transition zone from the Northern and Southern 
o 0 0ecologies, between Longitude 6 31'E and 10 E and between Latitudes 6 30'N and 

08 10'N (BNARDA, 2005). The State shares boundaries with five neighboring States: 

Nassarawa to the north; Taraba to the east; Cross Rivers to the south East, Enugu; 

(Southwest) and Kogi to the West. The Southern part of the State is also bounded 

with the Republic of Cameron.
2Benue State has a total land mass of about 33, 955Km  with 23 Local 

Government Areas, geographically and agriculturally divided into three zones; Zone 

A (Kastina-Ala, Ukum, Ushongo, Vandeikya, Logo, Kwande and Konshsisha Local 

Government Areas), Zone B (Gboko, Tarka, Buruku, Gwer-West, Gwer-East, Guma 

There is need to develop a sound knowledge of the current situation 

as regards sesame smallholders who form the bulk of sesame producers in Benue 

State of Nigeria, and most especially as regards  the utilization of  available resources 

to them.
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and Makurdi LGAs), and Zone C (Ado, Agatu, Apa, Otukpo, Ohimini, Okpokwu, 

Ogbadibo, Obi and Oju LGAs). The State has a total population of 4,219,244 people  ( 

BNARDA, 2005) and 413,159 households (NPC, 2006; FRN, 2006). About 80 percent 

of the State's population is directly involved in agricultural activities and as such 

earn their living from agriculture. The State has favourable agro-climatic ecologies 

for arable crops, tree crops and livestock production and enjoys two distinct 

seasons; raining season, beginning April to October, and the dry season, from 

November to March. Annual rainfall records vary from 1700mm in the southern part 

to 1250mm in the northern ecology of the State with annual temperature variations 
0 0of 30 C and 38 C (BNARDA, 2005).

Sampling Technique and data collection method

The population for the study comprised sesame farmers in Benue State. 

Purposive and multi-stage random sampling techniques were used to select 

respondents for the study. Makurdi, Guma, Gwer-East and Gwer-west Local 

Government Areas were purposively selected being the major producers of sesame 

in the State. After this, a simple random selection of five council wards was made 

from each Local Government Area selected. Second, a simple random selection of 

three villages was made from each council ward. Lastly a simple random selection of 

four farmers was made from each village making a total of 240 respondents for the 

study.

Data for this study was collected from primary sources using a structured 

questionnaire. The questionnaire was used to collect information on; socio-

economic characteristics of sesame farmers; quantity and cost of inputs, output of 

sesame and sales. The questionnaire was administered by extension agents and 

trained enumerators and supported by interview to elicit information for those who 

cannot read and write.
Analytical technique

          The data collected for this study was analysed using both descriptive and 

inferential statistics. Descriptive statistics and linear regression was used to 

achieve objective i; Marginal analysis was employed to realise objective ii; gross 

margin analysis  was used to achieve objective iii.
Results and Discussion
Ordinary Least Square Estimates of parameters showing the influence of socio- 
Characteristics on Input use.
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Findings in table 1 showed the influence of socio-economic characteristics 

on input use. The result shows that sex and farming experience was positive and  

significant for farm size at 1% level. The significance of sex implies that male 

ownership of land enhances farm size. The estimate of regression coefficient of sex 

(0.419) showed that, for every male participation in sesame cultivation, farm size 

increases by 0.4ha. This is because male have more right to land than females. 

Similarly the significance of farming experience showed that increase in years of 

farming experience increases use of farmland. The estimated regression coefficient 

for farming experience (0.43) showed that, for additional one year of farming 

experience farm size increases by 0.4ha. This implies that increased knowledge in 

farming practices could lead to increased cultivation of sesame which could likely 

increase production. 

The estimated coefficients for farming experience (0.22) and sesame farm 

income (0.12) was positive and significant for use of seed at 5% and 1% level 

respectively. This implies that, for every additional one year of farming experience 

the quantity of seed used increases by 0.22kg and for every one naira gained from 

sesame the quantity of seed used is 0.12kg. Increased income from sesame will 

motivate expansion of farm size and hence increased use of seed and more efficiently 

owing to experience. 

Similarly, analysis showed that only farming experience contribute's 

positively and significantly to use of herbicide at 1% level. Increase in farming 

experience tends to increase quantity of herbicide used by sesame farmers. The 

effective use of herbicide is strongly based on experience without which expected 

bumper harvest can be marred.

The estimated coefficient for sex (-0.91) was negative and significant for use 

of fertilizer at 5% level. This implies that the cultivation of sesame by a male tends 

decrease quantity of fertilizer used by 0.91kg. This could be that men sticks to their 

old believe that sesame does not require fertilizer, so use less or not at all of it. It 

could also be that they feel their soil is rich in nutrient and as such doesn't need to be 

fertilized.  

Findings in table1 further showed that, only age (1.15) contributes positively 

and significantly to use of labour at 1% level. The positive relationship implies that, 

for every increase in age of famer by a year increases use of labour by 1.15 manday.  It 
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is expected that the more one grows in age, the more the household size which will 

be employed into cultivation of sesame for higher productivity and hence income to 

meet various needs. 

Table 1. Regression analysis of  input use and socio -economic relationship

Independent

Variable

 

Farm size Seed Herbicide Fertilizer Labour

Constant

 

-0.35

 

(-0.511)

 

-0.19

 

(-0.21)

 

0.63

 

(0.86)

 

-1.35

 

(-0.70)

 

2.03

 

(3.36)*

Age -0.116

 

(-0.707)

 
0.28

 

(1.35)

 
0.06

 

(0.36)

 
0.31

 

(0.86)

 
1.15

 

(7.94)*

Sex 0.419

 

(2.605)*

 0.13

 

(0.63)

 0.04

 

(0.21)

 -0.91

 

(-2.19)**

 -0.15

 

(-1.07)

Education

 

0.048

 

(0.763)

 0.19

 

(0.24)

 0.08

 

(1.17)

 0.28

 

(1.57)

 -0.06

 

(-1.11)

Experience

 
0.425

 

(5.589)*
 

0.22

 

(2.24)**
 

0.41

 

(5.02)*
 

0.37

 

(1.73)
 

0.01

 

(1.46)
 

Non-farm 
income

-0.009
 

(-0.884) 

-0.02
 

(-1.36) 

-0.01
 

(-0.71) 

0.05
 

(0.53) 

-0.00
 

(-0.15)

Remittance -0.001 

(-0.086) 

0.001 

(0.08) 

0.10 

(0.77) 

0.01 

(0.21) 

-0.01  

(-1.191)

Full time 
farmer

-0.411 

(-1.683)
 

0.34 

(0.90)
 

-0.19 

(-0.58)
 

-0.63 

(-0.76)
 

-0.11  

(-0.42)

Member of 
association

 

0.007
 

(0.048)

 

0.24
 

(1.35)

 

0.09
 

(0.57)

 

0.65
 

(1.63)

 

0.10
 

(0.81)

 
Sesame farm 
income

0.023

 (0.743)

 

0.12

 (3.02)*

 

0.01

 (0.32)

 

0.05

 (0.60)

 

0.03

 (1.08)

 R2 0.21

 

0.13

 

0.15

 

0.07

 

0.33

 R2 adjusted

 

0.18

 

0.10

 

0.11

 

0.03

 

0.30

 
F

 

6.93

 

3.78

 

4.34

 

1.81

 

12.35
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            The result of the production function in Table 2 showed that farm size, seed, 

and herbicide had significant and direct relationship with output at 1% level while 

fertilizer was significant at 5% level. This implies that an increase in the use of these 

inputs will increase output. This result agrees with the findings of Bunde (2014) 

whose research showed that farm size, fertilizer, agrochemical had significant 

impact on output of maize in local government of Kwara State, Nigeria.

Efficiency of Input Utilization by Sesame Farmers

Table 3 shows allocative efficiency of inputs used in the production of sesame in the 

study area. It was observed that farm size (46.94), seed (6.35), Agrochemical (9.12) 

and fertilizer (11.41) were under-utilized. This means that any unit increase in the 

use of these inputs will lead to further increase in output. 

Farm size in the study area was underutilized probably due to cost of 

production. Seed was also underutilized probably because farmers lack proper 

knowledge on recommended quantity of seed to be sown for a given farm size or sell 

sesame seeds without reserving enough quantity of seeds for next cultivation 

season due to its economic value for gains or profit to meet other financial 

challenges. It could also be due to high cost of improved seeds. This agrees with the 

findings of Akighir (2011) where farm size and seed were underutilised in rice 

Table 2:   Estimated Cobb-Douglas Production Function. 
Variable B Standard error T 
Constant 4.395 0.382 11.491* 
Farm size 0.504 0.080 6.287* 
Seed 0.207 0.065 3.172* 
Herbicide 0.334 0.072 4.666* 
Fertilizer  0.048 0.023 2.095** 
Labour  0.036 0.059 0.609 
Capital inputs  -0.013 0.014 -0.922 
R2 0.582   
R2 adjusted 0.571   
F 54.029   
Prob > F 0.000   
    

 *, ** = t-ratio significant at 1% and 5% levels respectively  
Source: field survey 2014 
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production in kwande local government area of Benue state, Nigeria.

 Agrochemical and fertilizers were underutilized due to scarcity and high cost 

of acquiring them. This agrees with the findings of Umar et al., (2010) that 

agrochemical and fertilizer were underutilized under organic fertilizer application 

in sesame farming. 

Labour and other capital input were over utilized. Over utilization of  labour 

is an indication of extreme use of family labour. This is in line with the findings of 

Tambo &  Gbemu (2010) who reported over utilization of labour in tomato 

production in the Dangme West District, Ghana. Similarly other capital inputs 

(like tax and interest on loan) were over utilized. This could be that taxes and 

interest were over paid by farmers on commodities and loan. 

Costs and Returns of Sesame Production. 

The result of the cost and return of sesame farming is presented in Table 6. 

The result showed an average total revenue of N238,627.08 and an average total 

variable cost of N41,419.46. This implies that the mean total revenue (TR) is greater 

than the mean total variable cost (TVC). The result also showed that the average cost 

on labour (N250,000.00) was the highest among other costs. This result agrees with 

the findings of Abu (2012) and Onah (2013) who also found cost of labour to be 

highest among other costs in sesame farming. 

Cost and return analysis was undertaken to determine the gross margin of 

sesame farmers. The result showed a mean difference of N80,364.41per hectare 

between total revenue and total variable cost which indicates that sesame 

production is viable in the study area. 

Table 3: Efficiency of Resource use in Sesame Production  
Variables      B    MPPxi  MVP  MFC    Ei  Inference  
Farmsize  0.50  152.86  46466.38  989.91  46.94  underutilised  
Seed  0.21  7.20  2188.66  344.83  6.35  Underutilised  
Agrochemical  0.33  26.95  8192.26  898.45  9.12  Underutilised  
Fertilizer  0.05  0.97  294.86  25.85  11.41  Underutilised  
Labour

 
0.04

 
0.047

 
14.29

 
5479.19

 
0.0026

 
overutilised

 
Other capital inpts

 
-0.01

 
-0.01

 
-3.04

 
2.94

 
-1.03

 
overutilised

 
Unit price of output(Py) 
N303.98

 
      

Source: field survey 2014
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Conclusion and Recommendations

 Overall findings indicate that farming experience majorly increased quantity 

of production resources used.  Resources in sesame farming are not efficiently 

utilized yet sesame farming is viable. Farmers should be encouraged to invest in 

sesame farming for its economic value and viability. Sesame farmers should be 

encouraged to receive training on proper agronomic practices and usage of input to 

enhance efficiency of input utilization.
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