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Abstract: Poverty in Nigeria is overwhelmingly a rural problem. In 1985, 86.6 percent of those living

below poverty line of US $1 per day were in the agricultural sector. This figure dropped to 66 per cent

in 1992. However, of the total population of poor people in 1992, 10 million were living in the rural areas

and are engaged in farming. Nigerian small-scale farmers are characterized by the use of unimproved

inputs and traditional production tools that are capable of generating only very small incomes. This low

income of the farmers leads to vicious cycle of poverty with low levels of savings and investments, which

in turn leads to low productivity and low income. In explaining the poverty status of farmers, it is

necessary to look into the profitability of their farm enterprise to show the close links existing between

productivity and farm income. This study attempts to estimate the profitability of sole sorghum production

on small and large scale farms, it uses the gross margin analysis to determine the farm income on small

and large scale farms. Empirical results indicate that the farmers are making profits, given the benefits

relative to costs involved in sorghum production on both the small and large scale farms. To fully tap the

potential of increase productivity and farm income, the study surmises that expanded access to improved

technologies on sorghum production should be extended to the farmers through extension services.
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INTRODUCTION

Agricultural development is the foundation for

economic development, and the agricultural sector is

undoubtedly the prime area of consideration for

economic progress. Despite the importance of this

sector and in spite of the fact that 72 per cent of

Nigerian households engage in agriculture most of the

farmers are wallowing in abject poverty . Rural[2]

poverty is said to be endemic in Nigeria, and this

situation has attracted much attention. But rather than

abating the problem is proving intractable. One of the

serious effects of rural poverty is food and nutrition

insecurity, and its attendant socio-economic and

political costs. According , a food secure household is[4]

one that can reliably obtain food of adequate quality

and quantity to support a healthy and active life for all

members of the household. Despite the involvement of

rural farmers in agricultural production, many odds

however work against their efforts to produce more

food and live a better life.

In Nigeria, the small scale farmers, who constitute

the largest percentage of the farming population, are

seriously threatened by the problems of rural poverty

and neglect. Poverty contributes to poor agricultural

productivity, as many rural farmers in Nigeria cannot

afford to purchase the necessary farm inputs such as

fertilizers, pesticides and improved seeds, which would

bring about increased productivity. Many rural farmers

sell their farm produce at give away prices regardless

of the cost of production. They do this in order to

meet some pressing needs of their families thus

remaining in perpetual poverty. They hardly break even

not to talk of making profit. Most farmers do not

realize that their family labour constitutes a portion of

the production cost and they continue to get unfair

market prices for their produce seasonally.   

In a study of poverty in Nigeria,  showed that[12]

the poverty level in Nigeria is extremely high, with

about two thirds of the population living below the

poverty line in 1996. According to , poverty in[5]

Nigeria is overwhelmingly a rural problem; two out of

every three Nigerian live below the poverty line of $1

per day in income. The increasing incidence of

poverty, both within and among locations, was in spite

of various resources and effort exerted on poverty
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related programs and schemes in the country, thus

suggesting that the programs and schemes were

ineffective and ineffectual . It was presented in  that[9] [11]

the prevailing poverty situation in the country was

further deepened and exacerbated by the persisting

inequality as regard access to wealth, income and

productive resources.

The incidence of poverty in Nigeria increased

sharply between 1980 and 1985 and between 1992 and

1996, according to . The critical factors responsible for[3]

this are the rapid population growth, the use of poor or

inappropriate technology, low growth rate of the

economy, prevalence of inappropriate resource

allocation, particularly in the public sector, and low

rate of investment. The interaction of these variables

places a large segment of the society in a vicious cycle

of poverty. Nigerian small-scale farmers are

characterized by the use of unimproved inputs and

traditional production tools that are capable of

generating only a low level of income. This low

income of the farmers leads to low levels of savings

and investments, which leads to low productivity and

low income. 

Sorghum is one of the most important staple food

crops in Nigeria. Its production surpasses all others

crops . In the Nigeria savannah zone, sorghum is[2]

grown on an estimated area of 4.5 million hectares

with annual production out put of about 6 million

tones . The leaves and grains are also used for[6]

livestock feeds and the stalks for thatching houses and

making fences. Sorghum is a very valuable industrial

crop for brewing alcoholic and non-alcoholic drinks as

well as in the baking and confectionery industry in

Nigeria. According to , sorghum has greater untapped[7]

potentials than any other crop. It even postulated that

if the twentieth century was the century of wheat, rice

and maize, then the twenty-first century could become

the century of sorghum. 

In light of the government’s deep concern for

widespread and scourging poverty, the main objective

of this study is to examine the relationship between

farm income and poverty. It is therefore more

specifically designed to investigate the profitability of

sole sorghum production on both small and large scale

farms among resource poor farmers concentrated in the

rural areas.

MATERIAL AND METHODS

Study Area and Data Collection: The study was

conducted in three villages in Giwa Local Government

Area of Kaduna State, Nigeria, namely, Giwa, Shika

and Yakawada. The three villages were randomly

chosen for this study from the list of villages in the

Local Government Area.

Giwa Local Government Area of Kaduna state is

located in the northern guinea savannah and on the

plains of Northern Kaduna. It lies between latitude 11o

20’-11 52’ N and longitude 7 0 -7 5 E. The area iso  o ’ o  ’ 

characterized by alternating dry and wet season with a

mean annual rainfall that varies from 1,000- 1,300mm

and temperature of between 76  F and 78  F. Theo o

major source of livelihood in this area is farming,

engaging about 70 percent of the rural population.

Farming is traditional in nature with emphasis on the

cultivation of crops which include maize, millet,

groundnut, cowpea etc and keeping of livestock. 

For this study, a reconnaissance survey was first

conducted with the assistance of the extension staff of

the Agriculture Department of the local government

area to identify farmers who grow sole sorghum, i.e.

farmers that grow sorghum exclusively on their farm,

they do not intercrop. The list of the farmers so

obtained served as the sample frame. 

According to , farm categorization is only justified[1]

only in the context of the particular environment and

often, the measure of size to be used depends on the

objectives of farms size comparison needed. Based on

the argument, from the sample frame, the farmers were

classified into two classes, those who cultivate less

than 5 hectare (between 1and 4.99 hectares) were

regarded as small scale farmers and those who

cultivates 5 hectares and above were regarded as large

scale farmers, for the purpose of this study only. 

Random sampling technique was later adopted to

select 10 percent of the farmers from each class

defined above. A total of 78 farmers were thus used

for the study, 50 farmers were selected from the small

scale stratum and 28 farmers from the large scale

stratum out of the 780 farmers on the sample frame.

Analytical Technique: The Gross Margin Analysis was

specifically utilized and it is by definition the

difference between the gross farm income and total

variable cost . This evaluates the profitability of an[10]

individual farm enterprise.

It is given by:

         (i)

Where,

GM =Gross Margin

YQ =Total output of crop (kg)

YP =Unit price of product (Naira)

iX =Quantity of the  input used (kg)

XiP =Price per unit of the  input (Naira)

Y YQ  P =Total revenue associated with the ith input

(Naira)



J. App. Sci. Res., 5(10): 1685-1691, 2009

1687

              = Summation (overall inputs, i-n to give

Total Variable Cost –TVC)

Thus,

GM  = GFI  - TVC         (ii)

Where,

GM =Gross Margin (Naira/ha)

GFI =Gross Farm Income (Naira/ha)

TVC=Total Variable Cost (Naira/ha)

RESULTS AND DISCUSSION

Socio-economic Characteristics of the Sorghum

Farmers: Sorghum production seems to be a male

dominated activity in the study area. All the sample

farmers are males. This may be due to the Islamic

religion that restricts the activities women to domestic

chores. The male domination of farming may in turn

also be due to high demands for time and efforts

required to work in such enterprises. 

It was observed from the study that majority (86

per cent) of the farmers are within the middle age

group of 26-54 years. This is within the ages defined

as economically productive in population that is 15-64

years. About 14 per cent were aged more than 54

years. None of the respondent falls within the age

group classified as dependant that is, under 15 and

more than 64 years.

Illiteracy is one of the factors militating against

agricultural development in Nigeria. The study reveals

that, majority of the farmers (62 per cent) had Islamic

education; this is due to the fact that the study area is

a predominantly Muslim area where Islamic education

is held in high esteem. Only about 17 per cent and 13

per cent had primary and secondary education

respectively. In all, about 8 per cent had tertiary

education. All the farmers had one form of education

or the other, thus the level of literacy is high in the

area, and an educated farmer will be able to handle

instruction manuals on input and machinery uses. The

implication is that the prospects for the acceptance of

innovations are reasonably high. 

The household is the major source of farm labour

in small-scale agriculture, though most farm operations

in the study area are gender specific. The contributions

of women cannot be overemphasized especially during

harvesting, threshing, winnowing and bagging. About

60 per cent of the farmers have up to 10 people in

their household, while about 27 per cent had between

11 and 15 persons. Only 13 per cent had more than 15

persons in their households.  The average household

size is 9 persons; this comprises those that were up to

working age. The extended family system still exists in

the study area. The reason for keeping large family is

to provide more farms hands. On the whole, large scale

farmers have larger family members above the average.

This study shows that the bulk of the farm labour

requirement in the production of sorghum in the study

area is provided by hired labour. On the small scale

farms, an average of 335 man-hours per hectare was

employed, with hired labour providing 170 man-hours

per hectare, that is, 51 per cent of the total labour

requirements while family labour provided 165 man-

hours per hectare, that is, 49 per cent of the total

labour. On the large scale farms, an average of 291

man-hours was employed, with family labour providing

about 26 man-hours per hectare, that is, 9 per cent of

the total labour requirements. This finding is consistent

with the assertion of , that hired labour is expected to[8]

increase as a farm becomes large. In addition, he

reported that less family labour contribution is expected

when improved technology package is used on a single

crop. The increasing use of hired labour on farms is a

more recent development and can be attributed to high

rural-urban drift of able-bodied men and women in

search of “white collar” jobs in cities, high proportions

of people attending schools, older age of farmers and

the inability of farmers to acquire high labour saving

equipment and implements. 

With the land use decree of 1978, one would have

thought that land acquisition was through government

efforts. However, the study findings shows that land

does not necessarily belongs to government as 86 per

cent of the farmers acquired their land through

inheritance. Other major sources of land acquisition

were through purchase; about 26 per cent purchased

their land or farms out rightly, while 6 per cent were

renting the land. Some of the large scale farmers either

purchase or rent more land to argument inherited

parcels of land. Of the small scale farmers, about 24

per cent purchase a portion of their land holdings in

addition to inherited parcels. The reason is that of

financial constraints, which prevented them (the small-

scale farmers) from expanding their holdings. The

observation by  that population pressure could make[8]

farms become smaller is a good reason for the need to

add to inherited parcels of land to meet the desired

level of farm size by farmers.

The average sorghum hectare among the farmers

in the study area was 4.2 hectares. However, on the

basis of our classification, average sorghum hectare in

the small-scale farm was 1.6 hectares while that of

large scale farm was 8.8 hectares, which more than

doubles the average total farm holdings. The range was

3 hectares and 7 hectares for small and large-scale

farms respectively. While the small scale farmers who
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represented about 64 per cent of the whole sampled

cultivated only about 25 per cent of the total hectarage

in the area, the large scale farmers who represented

about 36 per cent cultivated 75 per cent of the

hectarage. This unevenness could be attributed to the

mode of land acquisition, which is mostly by

inheritance. With increasing population, the size of

holdings becomes smaller while big farms become

smaller; the rate of change depends mostly on the farm

size. This is because, the larger the family members,

the more the number of lands becomes.  

As is common in traditional agriculture, majority

(66 per cent) of the farmers utilized traditional

implements such as hoes and cutlasses etc. Only 34 per

cent used animal drawn implements. Of the large-scale

farmers, about 86 per cent of them utilized animal

drawn implements, while 14 per cent utilized the

traditional hoe and cutlass implements. This implies

that the substitution of capital for labour is low, that is,

the production process is more labour intensive. The

use of tractor is not common in the study area, mainly

because of non availability, and where they are

available the high cost of renting/hiring one is highly

exorbitant.

Majority (55 per cent) of the farmers have been

producing sorghum for upwards of 25 years. About 19

per cent has 10 or less years of experience, while only

26 per cent had between 11 and 25 years experience in

sorghum production. The average years of experience

of the small and large scale farmers are 22.6 and 20.5

years respectively.

Only 28 per cent of the small scale farmers sampled

belong to one co-operative group, while 72 per cent do

not belong to any group. However, among the large

scale-scale farmers, only 46 per cent belong to co-

operative group, while 54 percent do not belong to co-

operatives.    

Gross M argin Analysis on Small and Large Scale

Farms: This section gives the analysis of the cost

incurred on the variable inputs like seeds, fertilizer,

chemicals and labour cost. The production factors were

valued at the prevailing market price at the period

under consideration – 2003 farming season, the average

rate for labour prevailing in the area was between

N200 and N300 per man day, that is, between N25 and

N37.50 per man-hour at 8 hour per man-day depending

on the farm operation, while output was valued at the

average price that farmers received.

Miscellaneous cost items such as bags,

transportation and marketing costs were not taken into

account. The average cost involved in growing one

hectare of sorghum has been calculated for both small

and large scale farm (Table 1 and 2)

On the small scale farm, gross margin was

analyzed in two ways depending on the way labour is

costed. The first method used was to cost only hired

labour, which gave the gross margin in the actual cost

terms. This was because family labour was not

explicitly paid for. The second method was to cost all

labour (both family and hired labour), since it is

assumed that family labour was perfectly substitutable

for hired labour and this would, therefore command the

same remuneration as it would get from working in

other farms.

The per hectare cost of sole sorghum production

on small scale farms when family labour was

accounted for was N21, 465.08 and when family labour

was not costed it was N16, 515. 08 as shown in Table

1. Human labour was the most predominant cost item,

it accounted for about 67 percent of the total cost of

production while seed and fertilizer accounted for 2 per

cent and 30 per cent of the total cost of production

respectively. Thus confirming the assertion that labour

constituted a high proportion of cost in traditional

agriculture in Nigeria, and also indicating a possibility

of nil mechanization of the production process.

The sampled farmers did not use seed dressing

chemicals, herbicides and insecticides, which imply an

undue exposure to fungal attacks and consequently a

possible reduction in economic yield.

Table 1 also shows the returns and yield per

hectare of sole sorghum production on small scale

farms. The mean yield was 840kg per hectare with

home consumption; without home consumption it is

750kg per hectare. The gross margin obtained without

family labour costed N7, 484.92 but when family

labour and home consumption was accounted for, it

drops to give a gross margin of N5, 414.92 which

implies that the small scale farmers are mostly

subsistence farmers and are not making profit enough

to expand their production beyond subsistence needs.

The monetary value of home consumption is N

2,880.00 for approximately 32kg home consumption per

hectare.

The average rate of return (defined as the gross

margin per hectare divided by total cost of production

per hectare and multiply by 100) was found to be 45

per cent when labour was costed, implying that small

scale farmers in the study area realized a profit of

about N0.45 for every one Naira invested, that is, 45

kobo for every 100 kobo invested, but when family

labour and home consumption was accounted for, they

are only making a profit of 25 kobo for every one

Naira invested. Therefore it is not much profitable to

grow sorghum sole on small scale farms.

From the analysis, the reason that can be deduced

for the low profitability level of the small scale farmers

is  low  yield.  Some of the factors responsible for the
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Appendix

Table 1: Average production cost, inputs usage and returns per hectare of sole sorghum  production on small scale farms.

Family Labour Not Costed Family Labour Costed

-------------------------------------------------- -------------------------------------------------------------

Variables Unit Unit/ha Values/ha Unit Unit/ha Values/ha

Price (N)       (N) Price(N) (N)

1. Sorghum Output

(GFI) 32 750 24, 000 32 840 26, 880

2. Operating Capital Inputs

Seeds (Kg) 42 15.24 640.08 42 15.24 640.08

Fertilizer (Kg) 37 175 6,475.0 37 175 6,475.0

Total Operating Capital Cost (TOCC) 7,115.08 7,115.08

3. Labour Input (Man-hrs)

Land Preparation

(Hired Labour) 25 80 2,000.00 25 80 2,000.00

Planting

(Family Labour) - - - 25 36 900.00

Thinning

(Family Labour) - - - 25 36 900.00

Fertilizer Application

(Family Labour) - - - 25 36 900.00

First Weeding

(Hired Labour) 37.5 72 2,700.00 37.5 72 2,700.00

Second Weeding

(Hired Labour) 37.5 72 2,700.00 37.5 72 2,700.00

Remoulding

(Hired Labour) 25 80 2,000.00 25 80 2,000.00

Harvesting

(Family Labour) - - - 25 42 1,050.00

Threshing, Winnowing

And Bagging

(Family Labour) - - - 25 48 1,200.00

Total Labour Input 304 502

Total Labour Cost 9,400.00 14,350.00

4.  Total Variable Cost

(TVC=TOCC+TLC) 16,515.08 21,465.08

5.  Gross M argin 7,484.92 2,534.92

6.  Fixed Cost

Rent on Land - - - - - -

Depreciation - - - - - -

7.  Total Fixed Cost (TFC) - -

8.  Total Cost (TC=TVC+TFC) 16,515.08 21,465.08

9.  Net Return (GFI - TVC) 7,484.92   5,414.92

10. Home Consumption 32 90 2,880.00

Source: Data analysis

Table 2: Average production cost, input usage and returns per hectare of sole sorghum  production on large scale farms.

Variables Unit Price (N) Unit/ha Values/ha (N)

1. Sorghum Output (Kg)

Gross Farm Income (GFI)  32 1500 48,000.00

2.  Operating Capital Inputs

Seeds (Kg) 42 10.7 449.40

Fertilizer (Kg) 37 250 9,250.00

Chemicals (Litres) 1,200 1.50 1,800.00

Total Operating Capital Cost (TOCC) 11,499.00

3. Labour Input (Man-hours)

Land Preparation (Tractor) 130 16 6,300.00

Planting 25 110 2,750.00

Thinning 25 110 2,750.00

Fertilizer Application 25 110 2,750.00

First Weeding 37.5 160 6,000.00

Second weeding 37.5 160 6,000.00

Spraying 25 48 1,200.00

Remoulding 25 70 1,750.00

Harvesting 25 36 900.00

Threshing, Winnowing

And Bagging  25 30 750.00

Total Labour Input (TLI) 834

Total Labour Cost (TLC) 30,400.00
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Table 4: Continue

4.  Total Variable Cost

(TVC=TOCC+TLC) 41,899.40

5.  Gross M argin 6,100.60

6.  Fixed Cost

Rent on Land - - -

Depreciation - - -

7.  Total Fixed Cost (TFC)   

8.  Total Cost (TC=TVC+TFC) 41,899.40

9.  Net Return (GFI - TVC) 6,100.60

10. Home Consumption - - -

Source: Data analysis

low yields could be lack of adequate fertilizer
application, poor crop management practices and the
use of low yielding crop varieties. Most of the small
scale farmers grow local varieties. The major reason
for rejecting the improved seeds were that it gave less
food value than the local varieties, unavailability and
high cost, thy also said it needed more fertilizer which
will increase the cost of production, it would not store
well and it is more susceptible to the striga weed.

It was also observed that most small scale farmers
used seed from the previous season harvest, which are
often not treated before planting. These planted seeds
are prone to pest and diseases attack resulting in low
germination percentage. To overcome this problem
farmers plant more seeds in anticipation of getting high
germination percentage, more often farmers seem not
to pay attention to the quantity of seed planted, just
because seedlings would be thinned, most times
thinning are delayed beyond three weeks after
germination which adversely affects yield.

The reason given for low fertilizer usage and seed
dressing chemicals was unavailability and high cost of
these inputs.  

Table 2 shows the per hectare cost of sole
sorghum production on large scale farm were N41,
899.40. Human labour was also the most predominant
cost item on the large scale farms. It accounted for
about 73 percent of the total cost of production, also
indicating a possibility of nil mechanization of
production process.

A further breakdown of the cost of production
shows that operating cost items on the large scale
farms accounted for only 27 percent of the total cost of
production. Seeds accounted for only 1 percent of total
production costs, while fertilizer and chemical
accounted for 22 per cent and 4 per cent of the total
production cost respectively. Some of the sample
farmers used seed dressing chemicals, herbicides and
insecticides, which implies reduce exposure to fungal
attack and consequently a possible increase in
economic yield.

Table 2 also shows the returns and yield per
hectare of sole sorghum production on large scale
farms. The mean yield was 1500kg per hectare. This
does not include home consumption since all the large

scale farmers used hired labour for all farm operations.
The gross margin was N6, 100.60 per hectare. The

average rate of return was found to be about 4 percent,
implying that large scale farmers in the study area
realized a profit of about N0.40 for every one Naira
invested that is 40 kobo for every 100 kobo invested.

Conclusions and Policy Implications: From the
findings of this study, it can be concluded that the
farmers in the study area are making profits from sole
sorghum production both at the small and the large
scale levels. This income is very low, and thus leads
to low levels of saving and investment. To fully tap
the potential of increase productivity and income, this
study proffers the following recommendations.
i. Most farmers used unimproved seed varieties.

Improved technologies on sorghum in terms of
seed varieties, seed rates, spacing, plant
arrangement, date of planting and fertilizer rate
should be extended to farmers for adoption.

ii. Labour was the most predominant cost item on
both farm sizes; there is therefore need for
research to develop low cost technologies that will
reduce the level of labour input for various farm
operations. 
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