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ABSTRACT

An assessment was conducted on small-scale farms in respect of field operation mechanization in Adamawa
North Senatorial (Mubi area) to identify relevant information between the small-scale farmer and their
levels of mechanization in the study area. The aim of this work is to assess the level of small-scale farm
field operations in terms of mechanization. Structured questionnaire was distributed to small-scale farmers
using simple random sampling technique. The rate of return of the questionnaires was 84.7%. The results
showed that, farm practices such as land clearing, the mechanization level was 0%. In primary tillage,
30.7% used animal draught and 18.9% used disc plough. Only 0.8% used disc harrow in secondary tillage,
while in seed planting, thinning, weeding and harvesting the mechanization levels were 0%, these
operations were done manually using family or hired labour. In the spray of chemicals, the mechanization
level was 99.2% using knapsack sprayer, and in post-harvest operations like shelling and threshing, the
mechanization levels were 40.6% using locally made motorized shellers or threshers. It was recommended
that, there is the need for small sized tractors, power tillers and small farm equipment to meet the need of
small farmers in the study area.
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1 INTRODUCTION

igerian agriculture requires a very strong growth; this is because of the increasing population and

N decreasing land resources due to environmental factors. Analysis is required to be made on the
dynamic and the important role of mechanization in providing the needed growth. In many part of

this country, the most pressing need is to feed a growing human population. This requires a sustaining food
production that can be realized by increasing land and labour efficiency in agriculture through
mechanization. Mechanization is an important resources comprising of any hard or software technology for
using and controlling factors for the purpose of producing, distributing and maintaining goods and services
to humanity. It plays vital role in agricultural value chain [1]. In Nigeria, household use human power
technology for crop and livestock production and primary processing operations. Draught animal provide
only about 4% of the effective agricultural power for various primary land preparation and 80% coming
from human power and 10% from mechanization [2]. In many parts of Adamawa, small farms remain at
the center of agriculture and rural development. However, one of the main courses for the low agricultural
productivity in most part of the state is the lack of appropriate machineries that cater and suits the
requirement of small-scale farms. For this reason, many small farms are considered as unproductive and
inefficient. It was also observed that, in most of the small-scale farms in the state, only an aspect in the
series of farm operations is mechanized, and these include primary tillage operation and sometimes the
spray of chemical herbicides or insecticides. But the rest of the farm operations such as the planting,
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fertilizer application, weeding and harvesting are mostly done manually. Similarly, the non-engineering
phases of agricultural technology such as better crop varieties, effective use of fertilizers and pesticides and
improved cultural practices have contributed immensely towards the increase in food production in Nigeria.
In spite of these advances, the main food producers in the country still depend to a large extent on the use
of simple hand tools and implements [3]. [4] Assessed the level of agricultural mechanization in Adamawa
State. The results show that total land cultivated with tractors was 10.8% (862.100 ha). There were 365
tractors available in the state, 225 (62.0%) were serviceable while 140 (38.0%) were unserviceable. In the
case of implements, there were 474 implements and other machinery. Out of this, 213 (44.9%) were
serviceable while 261 (55.1%) were unserviceable. 600 water pumps were distributed to 1,170 farmers, 111
boreholes drilled. Yields of 105.9 kg/ha of rice were obtained from irrigation farms as against 5.0 kg/ha
obtained without irrigation. Mubi zone had 112 pumps and 45 boreholes, Gombi zone, 89 pumps and 35
boreholes, Yola zone, 165 pumps, Numan zone, 102 pumps and 11 boreholes, Ganye zone, 132 pumps and
20 boreholes. Irrigation schemes were found to be leading agricultural mechanization in the state. [5]
analyzed that, there is a rapid change in the economic situation at agricultural industry in Adamawa state
from 1999-2013, the population in farming areas decreased sharply and the labor demand increased. The
farm size and farm rural wage have been increased. These were the driving forces of agriculture
mechanization industry. It had made off -farm employment opportunity and improves socio economic status
of rural farmers. To sustain income status of small-scale farmers and Welfare of rural farming communities,
single axle multipurpose machines from land preparation to post- harvest gradually replace the manual
power in Adamawa state. They should be plan for joint utilization system of agricultural machinery, to
improve quality and quantity production of agricultural products. Also the market status of agricultural
production should be opened to other foreign countries to boast small-scale farmer’s income. [6] measured
the levels of Agricultural Mechanization at some farms in two states of southwest Nigeria and the
productivity of each of the surveyed farm was analyzed. The factors that lead to the profitability of farm
activities and the whole farm were deduced. Structured questionnaiere was used to established the socio-
economic characteristics, educational level, technical knowhow of the farmers. the inventory of the farm
machinery was also established at each of the farm settlement visited. Agricultural mechanization index was
used to evauate the level of agricultural mechanization while the level of productivity for each farm
settlement was determined as an inverse of the work out put of the explicit factors involve in production
function (capital or machine and labour). Profitability of activities was measured in terms of Gross margine
and of function (capital or machine and labour). Profitability of machine were measured in terms of Gross
margin of the whole farms. this was measured subjectively as net benefit of physical productivity (crop yield)
and the returns from the resource used during the production activities. The results of the farm mechanization
index revealed that the average level of mechanization in Ogun and Osun were 31.3% and 28.6% respectively
and the average level of mechanization in the two states were 30.6% while the total productivity is between
0.0115 ha/kWhr and 0.0951 ha/ kwWhr. The average physical productivity (crop yield) on maize is between
1.2 to 1.7 tons/ha and that of cassava was about 11.5 tons/ha in the two States. The sustanability analysis of
the schemes indicated that the inconsistency in agricultural mechanisation policy, lack of favourable
condition for full intergration of agricultral mechanization, lack of essential infrustructures and financial
credits among other variables explained the observed low. [7] studied the problems of small farm
mechanization to evaluate the level of solutions of mechanization, which is the only viable means of food
production in the developing nations such as Nigeria. The study shows that, the various levels of
mechanization tools in the various farm operations are as follows: land clearing 21.54%, tillage 24.62%,
planting 3.85%, spraying 86.15%, fertilization 2.13%, and weeding 3.08%, harvesting 40%, crop
processing 7.69% and crop storage 0.00%. Most of the farm sizes (93.85%) range from 1-5 hectares. The
mechanization process being emphasized in the country is still beyond the scope of the small-scale farmers
who produce the bulk of the food. Researches indicated that labour costs for farming in Nigeria are rising
while levels of mechanization remain low. Information is scarce regarding the types of farm households
that use mechanization in Nigeria and the potential demand for mechanization services among farmers [8].
The aim of this work is to assess the level of small-scale farm field operations in terms of mechanization in
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Adamawa North (Mubi area) Senatorial District, Nigeria. The study on small-scale mechanization in terms
of field operations will help identify relevant information between the small-scale farmer and their levels
of mechanization in the study area. It will also provide information for entrepreneurs, designers/
manufactures of field operation equipment for small-scale farms, government and other relevant
organizations.

2 METHODOLOGY

A study was conducted to assess small-scale farm field operation mechanization in Adamawa north
senatorial (Mubi area). The study area lies between latitude 9°30° and 11° north of the equator and longitude
13° and 13° 45°East. The study largely depends on primary sources of data collection through the
administration of survey questionnaires.

2.1 Research design

The survey research design was used. The research design adopted for the conduct of this study
was that, a sample of the population was used to represent the whole targeted population and the findings
from the sample was used to make generalizations on the targeted population. The method used in this
research for gathering information is the primary data which is the questionnaire method and the secondary
data which is generated through the review of related literatures i.e. text books and internet etc. The study
area of this work is limited to some few farmers in Mubi area (Maiha, Mubi North and South LGAS).

2.2 Sample Technique

The sampling technique of this research is the purposeful sampling. In order to determine the
sample size, research was carried out among the farmers in Maiha, Mubi North and Mubi South to both
male and female and is between the age of 18 and above. Therefore, hundred (300) questionnaires were
distributed to the people in these areas (100 questionnaires for each L.G.A). This research utilized the
primary instrument of data gathering. Questionnaires were administered to the communities who are the
primary beneficiaries of this research. The researcher personally administered the questionnaires to
purposefully selected respondents consisting of both male and female.

2.3 Rate of Return

The rate of return of this research questionnaire is 84.7 % that is to say the greater number of the
respondents were able to return the questionnaires that made the research to have the views of the majority
of the respondents. And only few of the questionnaires are not accounted for.

24 Data analysis

Descriptive statistics was used such as percentage, graphs, etc. The technique was used to analyze
the data obtained in the field.

3 RESULTS AND DISCUSION

Three hundred questionnaires were distributed to the farmers and two hundred and fifty-four (254)
were returned. The data collected were presented in Tables 1 and simple percentage and graphical figures
were used to analyze the results. Table 1 showed the age of the respondents. Three hundred questioners
were distributed to the farmers and two hundred and fifty-four were returned. The table shows that, 9
respondents represented by 3.54% are within the age of 18 to 22 years, 34 respondents or 13.38% fall
between 23 to 28 years, 51 respondents or 20.07% are between 29 to 34 years, 71 respondents or 27.95%
are between 35 to 40 years old and 89 respondents or 35.04% are from 41 years and above. This is an
indication that, youth (18 to 40 years) are about 64% of the respondents and they are the majority farmers
in the study area. Also presented on table 1 is the rate of return from male and female respondents, 200
questioners were distributed to male farmers and 100 to female farmers using the purposeful sampling
technique. About 159 male respondents or 79.5% and 95 female or 95% responded to the questioner. The
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table shows the size of the farmland of respondents. The farm size of 163 respondents or 64.17% are
between 0.2 to 0.9 hectare, 55 respondents or 21.65% has 1 to 1.4 hectres, 27 respondents or 10.6% has 1.5
to 1.9 hectres and 9 respondents or 3.5% has 2 hectres and above. The farm sizes of 85% of the respondents
are below 1.5 hectres and this indicated that most of the respondents are small-scale farmers. The type of
crops grown in the study area was also presented on table 1. Based on this survey, 129 respondents
represented by 50.79% of the respondents are involved in the cultivation of maize. Some of the maize
farmers intercropped their farms with cowpea, groundnut, guinea corn, or combinations of cowpea and
okra. 56.3% of the farmers are involved in the production of cowpea. 15% produces cowpea only and 37.8%
intercropped cowpea with other crops like groundnut, maize, guinea corn, etc. 20.07% are involved in the
production of groundnut. Some of them intercropped it as mentioned earlier. 13.4% produces guinea corn,
4.3% produces rice, 3.5% produces sweet potatoes, 1.18% produces soybean and another 1.18% produces
other crops like been seed, millet, Bambara nut, etc. Table 2 showed the level at which mechanized, animal
draught and manual labour were used in farm operations in the study area. The table shows that, in land
preparation, 78% use family manual labour and 22.1% use hired manual labour. No mechanized equipment
is applied in the practice.

Table 1. Age, sex, size of farm land and type of crop grown by respondents

S/No. Age No. of respondent Percentage (%)
1 18 -22 9 3.54
2 23-28 34 13.38
3 29-34 51 20.07
4 35-40 71 27.95
5 41 and above 89 35.04
Sex
1 Male 159 79.5
2 Female 95 95
Size of farm land (htr)
1 0.2-0.9 163 64.17
2 1.0-14 55 21.65
3 15-19 27 10.63
4 2.0 and above 9 3.54
Type of crop
1 Maize 129 50.79
2 guinea corn 34 13.39
3 Rice 11 4.33
4 Cowpea 143 56.3
5 Soybean 3 1.18
6 Groundnut 51 20.07
7 sweet potato 9 3.54
8 others specify 3 1.18

. Table 2. Type of labour or mechanization used on field operation by respondents

Type of Family manual Hired manual Animal draught Mechanized Others
operation/practices labour labour equipment specify
No. of (%) No. of (%) No. of (%) No. of (%) No. of (%)
respo respo respo respo respo
Land preparation 198 78.0 56 221 0 0 0 0 0 0
Primary tillage 17 6.7 4 1.6 78  30.7 48 18.9 107 421
Secondary tillage 3 1.2 9 35 0 0 2 0.8 0 0
Planting/drilling 128  50.3 126 497 0 0 0 0 0 0
Chemical spraying 0 0 0 0 0 0 252 99.2 0 0
Fertilizer application 114 449 52 205 0 0 0 0 0 0
Thinning 72 383 2 0.8 0 0 0 0 0 0
Weeding 81 319 112 449 16 6.3 0 0 0 0
Harvesting 89 351 165 6.1 0 0 0 0 0 0
Shelling/ threshing/etc 73 287 78  30.7 0 0 103 40.6 0 0
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Figure 1 showed that, manual labour is predominantly used in land clearing. For primary tillage,
Table 2 shows that, 17 respondents representing 6.7% used family manual labour, 4 respondents or 1.6%
used hired manual labour, 78 respondents or 30.7% used animal draught, 48 respondents or 18.9% used
tractorized equipment and 107 respondents or 42.1% zero tillage. Figure 2 illustrated that, about 50% used
a mechanized tool in tillage operation. Zero tillage is mostly practiced in Mubi south LGA, and this is
attributed to the rocky nature of the area. In Maiha, most zero tillage exercise is due to shortage of tractors
and high cost of the tillage by the tractor proprietors. 3 respondents representing 1.2% used family labour
and 9 respondents or 3.5% used hired labour to prepare seed bed as secondary tillage. 2 respondents or
0.8% used tractor mounted harrow disc for secondary tillage operation. Considering respondents that
practiced secondary tillage operation, manually or mechanized are involved in rice cultivation. All the
respondents were involved in planting of seeds on their farms. Table 2 showed that, 128 respondents
representing 50.3% used family labour and 126 respondents 49.7% used hired manual labour for planting
of seeds on their farms. Figure 4 also illustrated that, no any means of mechanized equipment were used in
planting of seed in the study area. The knapsack sprayer is the only equipment used in the spray of chemical
in the study area. 252 respondents or 99.2% of the respondents used knapsack sprayer to spray herbicide,
insecticide, liquid fertilizer etc. Figure 5 illustrated that, the spray of all chemicals on farm were
mechanized. figure 6 indicated that, no mechanized equipment is used in fertilizer application on farms in
the study area. For thinning operation, 78 respondents representing 38.3% used family manual labour and
2 respondents or 0.8% used hired labour for thinning. Figure 7 illustrated that, no mechanized equipment
was used in thinning operation in the study area. This result is in agreement with the findings of [7]. Table
2 showed that, 81 respondents or 31.9% used family manual labour, 112 respondents representing 44.9%
used hired manual labour and this result agrees with the findings of [8]. 16 respondents representing 6.3%
used animal draught mouldboard ridger for weeding and 14% used chemical herbicide to kill weed within
the crops. Figure 8 illustrated that, more than 20% used animal draught and knapsack sprayer in weeding
operation; this indicated that this operation is partially mechanized. Figure 9 illustrated that, in the study
area, there is no any means of mechanization equipment were used in harvesting of crops. Figure 10 showed
that, a good percentage of the respondents’ used mechanized equipment in the shelling or threshing of farm
produce after harvest. Table 3 presented what attributed to the use of manual labour by the respondent. 46
respondents representing 18.11% complained that, the cost of hiring farm tractors and implement is very
high and they cannot afford it. 131 respondents 51.57% ascertained that most of the machineries required
for specific operation like fertilizer distributors, seed planters, harvesters, etc., were not available for them
to hire from the private 13.78% lack the awareness of the existence of machineries or mechanized
equipment for some operations. 15.35% believed that, their farms are located in a terrain in which
mechanization is not possible, that is their farm land may be rocky, stumpy, etc.
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Table 3. Factors that attributed to the choice of the manual labour by respondents?
S/No.  What attributed to the choice of manual labour? No. of Percentage
respondent (%)
1 Cost of hiring the machinery is high 46 18.11
2 Unavailability of the appropriate mechanized equipment 131 51.57
3 Lack of awareness on the existence of other mechanized equipment 35 13.78
4 Nature and location of the farm land 39 15.35
5 Others specify

Table 4 analyses how the few available implements were acquired for their farm
operations. In primary tillage tools or disc plough, 1 respondent 0.4% has his personal tractor and
a disc plough, 18 respondents or 7.1% hired tractor using disc plough from government
organization, and 29 respondents or 11.4% hired from private proprietors. In secondary tillage or
seed bed preparation, 1 respondent or 0.4%, among the 254 respondents, used disc harrow
implement, 49 respondents representing 19.2% use their personal knapsack sprayer, 203
respondents or 79.9% hired from private proprietors and 3 respondents or 1.2% did not use any
chemical sprayer on their farms. Animal draught is mostly used for primary tillage and transport in
the study area. 6 respondents or 2.4% acquired their personal pair of bulls for animal draught, no
respondent hired animal draught from any government organization because there are no animal
draught services in Adamawa state and 72 respondents or 28.3% hired animal draught from private
Proprietors. In harvesting of crops, the results from the respondents indicated that no mechanized
equipment was used either personal, hired from government or private proprietor. In post-harvest
operations, 1.97% has acquired their personal motorized threshing or shelling machines and 38.6%
of the respondents hired the Sheller or thresher from hired proprietors. None of the respondents use
seed planter or drill, fertilizer distributors, weeder/cultivator and any mechanized harvester. This
result is in agreement with the results of [4].

Table 4. How the respondents acquired the mechanized equipment used on their farms

Type of mechanized equipment Personal Hired from Hired from private Others specify
govt. org. proprietors
No. of (%) No. of (%) No. of (%) No. of (%)
response response response response
Disc plough 1 0.4 18 7129 114 0 0
Harrow disc 0 0 1 04 0 0 0 0
Seed drill/ planter 0 0 0 0 0 0 0 0
Fertilizer applicator 0 0 0 0 0 0 0 0
Boom/ knapsack sprayer 49 192 0 0 203 799 0 0
Weeder/cultivator 0 0 0 0 0 0 0 0
Animal draught 6 24 0 0 72 283 O 0
Harvester 0 0 0 0 0 0 0 0
Sheller/thresher/decorticator, etc 5 197 0 0 98 386 0 0
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4 CONCLUSIONS

An assessment was conducted on small-scale farms in respect of field operation
mechanization in Adamawa North Senatorial (Mubi area). Structured questionnaire was distributed
to small-scale farmers using simple random sampling technique. The results showed that, farm
practices such as land clearing, primary tillage, secondary tillage, seed planting, thinning, weeding
and harvesting were done manually using family or hired-labour, but the spray of chemicals is
mechanized using knapsack sprayer and post-harvest operations like shelling and threshing were
also mechanized using locally made motorized shellers or threshers. It was recommended that,
there is the need for small sized tractors, power tillers and small farm equipment to meet the need
of small farmers, hence boost productivity with low labour cost in the study area.
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