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ABSTRACT

The recent innovation in mechanical farming techniques has provided a rapid advancement in farming
occupations and has increased both efficiency and productivity in the sector. This review work has investigated
the current status of mechanized farming; farm machinery, the domestic factories of the farm implements and
their importations, as well as the challenges confronting agricultural mechanization in Nigeria. The paper also
discussed and provided the insightful information about the environmental considerations in agricultural
mechanization practices.
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INTRODUCTION

The Nigeria’s location is situated in western Africa on the In the dry northeast corner of the country lies Lake Chad,
Gulf of Guinea, and has a total area of 923,768 km?2 which Nigeria shares with republic of Niger, Chad and
(356,669 sq mi) [1], making it the 32nd largest country in Cameroon.

the world. Nigeria shares borders with Benin republic (773

km or 480 mi), Niger republic (1,497 km or 930 mi), Chad ~

(87 km or 54 mi), and Cameroon (1,690 km or 1,050 mi)
with a population of over 215 million. Its coastline is at
least 853 km (530 mi) [1]. Nigeria lies between latitudes 4°
and 14°N, and longitudes 2° and 15°E, this is entirely
within the tropical zone. The highest point in Nigeria is
Chappal Waddi at 2,419 m (7,936 ft) while the main rivers
are the Niger and the Benue, which converge and empty
into the Niger Delta. This is one of the world's largest river
deltas and the location of a large area of Central African
mangroves. The average temperature in Nigeria is 27.5°C
in the southern part of the country and 36.9°C in the north.
Nigeria is a founding member of the African Union and a
member of many international organizations, including
the United Nations and Commonwealth of Nations.

CLIMATE

The climatic profile in Nigeria varies depending on the
geographical location. The far southern part of the country PLANT ECOLOGY
is known by its tropical rainforest climate, where annual
rainfall is 1,500 to 2,000 millimeters per year [1]. In both
the southwest and the southeast coastal plains can be
found [1] and mangrove swamps are found along the coast
[2]. The areas that lie between the far south and the far
north are called savannah, characterized with not much
tree cover, with grasses and flowers located between trees.
Rainfall is more limited to between 500 and 1,500
millimeters per year [1].
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FIGURE 1: Map of Nigeria showing distribution of climate

Nigeria has abundant plant species, most of them are
native while few are exotic. A greater percentage of man-
made forests in the country is dominated by exotic species
[3, 4]. The country is being defined as a state of forests and
savannas. In Nigeria, some ecological reports have shown
that fewer than 10 invasive plants exist in the country. The
Rattus rattus and Avian influenza virus were also
considered invasive alien species [5].
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FIGURE 2: Massive Maize plantations

Many indigenous species, including soybean and its
varieties, serve as a very significant source of protein and
oil in this region. Medicinal plants are also available, used
for the purpose of curation and prevention from diseases.
Some of these vegetations include Euphorbiceae, which is
used for malaria treatment, gastrointestinal disorders and
many other infections. Different stress factors such as poor
soil nutrients, droughts and susceptibility to pests have
contributed to massive maize plantations being an integral
part of agriculture in this region [6].

ENVIRONMENTAL ISSUES

Environmental issues such as waste management
including sewage treatment, the issue of soil degradation
and deforestation, as well as global warming or climate
change in general are the major environmental problems
in Nigeria.

In 2005, Nigeria had experienced the peak rate of
deforestation, according to the Food and Agricultural
Organization of the United Nations [7 - 9]. In that year
about 11,089,000 hectares had been forested throughout
the country.
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FIGURE 3: Global Forest Watch map showing forest loss
and gain in Nigeria between 2001-2012
Source: Butler, R. (2014)

It was also disclosed that between 1990 and 2000, each
year Nigeria lost an average of 409,700 hectares of forest,
equivalent to an average annual deforestation rate of 2.4%
and then between 1990 and 2005, cumulatively Nigeria
had lost 35.7% (6,145,000 hectares) of its forest cover
[10].

Nigeria forest cover by province, 2012 (ha)
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FIGURE 4: Forest cover by individual state in Nigeria
Source: Butler, R. (2014)
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In Northern Nigeria, the semi-arid zones face manifold
natural hazards but the major ones are drought and flood.
These invariably cause famine, food insecurity as well as
an abject poverty [11, 12]. However, the communities may
have a variety of devised measures in growing drought-
resistant and early-maturing indigenous crop varieties,
gathering wild fruits and vegetables, and wetlands
cultivation which can enable them to survive climatic
hazards with little or no support from the outside world
[11].

STATUS OF AGRICULTURAL MECHANIZATION IN
NIGERIA

Although in Nigeria, the role of mechanization has been for
a long time considered as part of the country’s overall
agriculture and food security policy, the practice and
achievement of utilizing modern machineries and automatic
devices for the improvement of agricultural activities has
been gradual, and is probably lower than it should be under
ideal conditions [11, 13]. Agricultural mechanization is
supported through various efforts of government in
different programs including distribution of subsidized
tractors to individual farmers, or private-sector machinery
hiring service providers [14]. The attention has gradually
been shifted from the farmers to the private-sector
machinery hiring service providers over the years, as it has
increasingly been recognized that hiring services more
efficiently meet smallholder demand [15, 16].

FIGURE 5: Distribution of Tractors to farmers
by Federal Government
Source: Federal Ministry of Agriculture, 2019

In addition, many national agricultural research
organizations, such as the Institute of Agricultural Research
in Samaru, Zaria, Kaduna State support the development of
machinery, such as tractor-attachments [17].

The government has also promulgated some regulatory
measures, including checking and testing the machines as
well as certifying the machines and operators [17, 18].

In terms of affordability, the Nigerians embraced the
purchase of used-tractors because often provide
affordable alternatives to new tractors, with spare parts
and repair services available in local markets, but their
supply and demand are not matched spatially [19, 20].

MECHANIZED FARMING

The demand for agricultural mechanization may be
attributed to various factors such as population density,
farming systems and labor wages [15]. In Nigeria, the fate
for mechanization services has been always based on
regional capacities, with an uneven supply across
locations.

Current mechanized farming may be highly constrained by
the lack of supply and many other factors that might be due
to low operational capacity and poor maintenance of
equipment in public tractor-hiring services, distribution of
non-standard subsidized tractors, and the high costs for
starting up a private mechanization service [21, 22].

FIGURE 6: Mechanized farming in Nigeria

However, the use of heavy machineries such as tractors is
still relatively rare in Nigeria. In 2010 during rainy season,
only 6 percent of the country’s farmers used tractors in the
Northwestern region, either their own or rented (Table 1)
[22]. The most commonly practice is the use of animal
traction, particularly in the Northeastern part of the
country, where over 60% of farmers practiced traction
with either their own animals or rented ones [23]. Hence,
the level of mechanization has remained low in Nigeria
[24].

TABLE 1: The Percentage of Farmers using Tractors/Animal Traction in 2010 During Rainy Season in Nigeria

Tractor Animal Traction Neither Usage of
Region Total | Owned Rented | [ . | Owned Rented Tractor/Animal
0 Tractor Tractor 0 Tractor Tractor Traction

North-West 6 2 4 27 17 10 67
North-East 2 1 1 62 36 26 36
North-Central 15 4 11 5 3 2 80
South-East 0 0 0 0 0 0 100
South-South 0 0 0 0 0 0 100
South-West 4 3 1 1 1 0 95

Source: Takeshima et al. (2013)
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FARM MACHINERY

In the early of last decade, agricultural research and
development (R&D) activities had gained an awesome
attention. About eighty percent of the total landmass
slotted for Nigerian agricultural sector as well as 0.4
percent of gross domestic product (GDP) was used for that
purpose [25, 26]. The institutions, enterprises and
activities involved in agricultural machinery in Nigeria
include; Factory of Agricultural Machinery, Import of
Agricultural Implements etc.

FACTORY OF AGRICULTURAL MACHINERY

Allamit Nigeria limited, Odo Ona, Ibadan and Hanigha
Nigeria limited, Kaduna are the two major private
agricultural machinery manufacturers in the country.
Agricultural machinery such as tractor and majority of
related implements for large scale production had not
been manufactured in Nigeria. However, the Nigeria
Machine Tools Limited (NMTL), Osogbo remained the only
public agricultural machinery manufacturer in the
country. Some farm tools such as cassava planter, seed
planter, threshing machine for rice and soybean, cassava
peeler, shelling machine for maize, pellet machine,
livestock feed mixers, hammer mills, cassava graters and
plants shredders are being manufactured for small and
medium scale production in the country [27, 28].

IMPORTATION OF AGRICULTURAL IMPLEMENTS
Nigeria depends on importation of agricultural
implements. The two leading importers in the country are
Dizengoff West Africa Limited and Bertola Machine Tool
Limited. Imported agricultural implements include tractor,
diesel engine, power tiller, harrow, plough, combine
harvester, threshing machine, rice transplanters, self-
propeller transplanter, etc. The main companies and
enterprises responsible for the importation of these
implements include but not limited to Famousil Rich
Enterprises, Niji-Lukas Nigeria Limited, Base Bond
International Limited, Dizengoff West Africa Nigeria
Limited, Bertola Machine Tool Limited, Mantric Nigeria
Limited, El-Hanan-Ventures Limited, Centro Machinery
Nigeria Limited, Jopfack International Limited, and TaboV
Nigeria Limited etc [27, 29].

CHALLENGES CONFRONTING AGRICULTURAL
MECHANIZATION IN NIGERIA

Nigeria as a developing country is critically confronted
with many challenges that are adversely affecting the
agricultural industry and agricultural mechanization.
These challenges include but not limited to poor
supporting agricultural infrastructure such as railways for
conveying heavy farm-produce loads, roads, and irrigation
dams; lack of access to land and land management;
unavailability of farm inputs such as fertilizer,
seeds/seedlings, and animal feeds; purchase of machines
and spare parts at non-affordable prices; poor funding of
mechanization research and development; gender
differences in human resources; lack of non-interrupted
electricity supply etc. [30, 31, 32, 33].

ACKNOWLEDGEMENT

The authors express their acknowledgement to the fellow
research assistants in the college of Environment, Hohai
University Nanjing, P. R. China for their immense
contributions towards compiling this article.

REFERENCES

[1] Kallah, M.S,, Bale, ].O, Abdullahi, U.S., Muhammad, L.R.,
Lawal, R. (10 April 2000). "Nutrient composition of
native forbs of semi-arid and dry sub-humid
savannas of Nigeria". Animal Feed Science and
Technology. 84 (1): 137-145. doi:10.1016/S0377-
8401(99)00131-5.ISSN 0377-8401.

(3]

[4]

(5]

(6]

[]

[10]

[11]

[12]

Unknown (2007). The Human and Physical
Characteristics of Nigeria. Geographical Alliance of
Iowa. University of Northern lowa. Archived from the
original on 28 March 2010.

Onefeli, Alfred; Adesoye, Peter (2014). "Early Growth
Assessment of Selected Exotic and Indigenous Tree
Species in Nigeria". South-East European Forestry. 5
(1): 45-51. doi:10.15177 /seefor.14-06. ISSN 1847-
6481.

Ibrahim, M,, Daniel, A. K, Kiyawa, S. A., & Kutama, A.
S. (2017). Phyto-Accumulation of Lead and
Chromium in Common Edible Green-Leafy
Vegetables Consumed in Dutse Metropolis, Jigawa
State, Nigeria. International Journal of Chemical,
Material and Environmental Research (Vol. 4, Issue
3).https://www.researchgate.net/publication/3368
37288_Phyto_Accumulation_of Lead_and_Chromiu

m_in_Common_Edible_GreenLeafy_Vegetables_Cons
umed_in_Dutse_Metropolis_]ig awa_ State_Nigeria.

United Nations Environment Programme (UNEP).
Invasive Alien Species. In: African Environment
Outlook 2: Our Environment, Our Wealth

Olaoye, G (2010). "Evaluation of new generations of
maize streak virus (msv) resistant varieties for grain
yield, agronomic potential and adaptation to a
southern guinea savanna ecology of Nigeria". Agro-
Science. 8 (2). doi:10.4314/as.v8i2.51107. ISSN
1119-7455.

Ogbonna, D.N,, Ekweozor, L.KE., Igwe, F.U. (2002).
"Waste Management: A Tool for Environmental
Protection in Nigeria". AMBIO: A Journal of the Human
Environment. 31 (1): 55-57.
doi:10.1639/00447447(2002)031[0055:
wmatfe]2.0.co;2. JSTOR 4315211.

Ibrahim, M. (2019). Air Quality Analyses for
Photochemical Smog Associated with Atmospheric
Aerosol Particles and Ozone Precursors Using CMAQ
and CAMx Modeling Systems. International Journal of
Scientific Research in Science and Technology, 224-
235. https://doi.org/10.32628/ijsrst196530

Khadjija, B. U., & Ibrahim, M. (2019). Assessment of
the Pollution extent of Sulphur Dioxide (SO2) and
Nitrogen Dioxide (NO2) in Ambient air within Kano
Metropolis, Kano State, Nigeria. Journal of
Environmental Science, Computer Science and
Engineering & Technology, 8(8), 396-404.
https://doi.org/10.24214 /jecet.A.8.4.39604.

Grantham, H. S, et al. (2020). "Anthropogenic
modification of forests means only 40% of remaining
forests have high ecosystem integrity -
Supplementary Material". Nature Communications.
11 (1): 5978. doi:10.1038/s41467-020-19493-3.
ISSN 2041-1723. PMC 7723057. PMID 33293507.

Mairiga, N. M., & Ibrahim, M. (2021). Assessment of
Indigenous Knowledge in Managing Environmental
Challenges: A Case Study of Ringim Local
Government Area of Jigawa State, Nigeria.
International Journal of Scientific Advances 2(4),
606-611. https://doi.org/10.51542/ijscia.v2i4.25

Ibrahim, M, Young, A. C, Chen, D, & Mughal, N.
(2021).  Potential  ecological risk, in-situ
phytoextraction  potential of  Lycopersicon
esculentum, and pollution indices of selected toxic
metals in Hausawan - Kaba, Kano State, Nigeria.
Environmental Challenges, 4(March), 100113.
https://doi.org/10.1016/j.envc.2021.100113

Available Online at www.ijscia.com | Volume 3 | Issue 1 | Jan-Feb 2022 -


http://www.ijscia.com/

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

Aboagye PO, AG Abubakar, Al Adama, AO Lawal, &
AA Musa (Synthesized by Hiroyuki Takeshima).
(2016). Agricultural mechanization and south-south
knowledge exchange: What can Ghanaian and
Nigerian policymakers learn from Bangladesh'’s
experience? GSSP Policy Note 6 and NSSP Policy Note
36, IFPRI.

Hatzenbuehler, P.L.,, Takeshima, H., Edeh, H., and
Lawal, A. (2018). Cost and policy determinants of
features of tractor markets in Nigeria: Case studies of
tractor sellers in Kaduna state and tractor owners in
Benue state. NSSP Working Paper 55.

Malabo Montpellier Panel. 2018. Mechanized:
Transforming Africa’s agriculture value chains.
Dakar, Senegal: International Food Policy Research
Institute (IFPRI) and Malabo Montpellier Panel.
http://ebrary.ifpri.org/cdm/ref/collection/p15738
col12/id/132766

Angela, A. D., Jennifer, M., & Ibrahim, M. (2019).
Assessment of the Quality of Water from Rooftops (A
Case Study of “Nkamponasi” in Tarkwa, Ghana).
International Journal of Scientific and Research
Publications (IJSRP), 9(5), p8941.
https://doi.org/10.29322 /ijsrp.9.05.2019.p8941

Takeshima, H. (2017). The roles of agroclimatic
similarity and returns on scale in the demand for
mechanization: Insights from northern Nigeria. [IFPRI
Discussion Paper 1692.

Takeshima, H. and Lawal, A. (2018). Overview of the
evolution of agricultural mechanization in Nigeria.
IFPRI Discussion Paper 1750. Washington, DC

Pingali, P. (2007). Agricultural Mechanization:
Adoption Patterns and Economic impact. Handbook
of Agricultural Economics 3, 2779- 2805.

Young, A. C,, & Ibrahim, M. (2021). Bioaccumulation
of Heavy Metals in Lycopersicon Esculentum Grown
with Tannery Sludge across Some Selected
Farmlands in Dawakin Kudu LGA of Kano State,
Nigeria. International Journal of Scientific Research
in Science and Technology, 251-257.
https://doi.org/10.32628/ijsrst218238

Takeshima, H., Edeh, E., Lawal, A. and Ishiaka, M.
(2014). Tractor owner operators in Nigeria: Insights
from a small survey in Kaduna and Nasarawa states.
Forthcoming in IFPRI Discussion Paper, pp.68-72.

Takeshima, H.,, A. N. Pratt and X. Diao. 2013.
Agricultural Mechanization Patterns in Nigeria,
Insights from Farm Household Typology and
Agricultural  Household  Model  Simulation,
International Food Policy Research Institute (IFPRI),
Washington, DC, pp. 3-6.

Takeshima, H. and Salau, S. (2010). Agricultural
Mechanization for Smallholder Farmers in Nigeria.
IFPRI Nigeria Strategy Support Program Policy Note
22. Washington, DC: International Food Policy
Research Institute, pp 231 -238.

[24]

[25]

[26]

[27]

(28]

[29]

(30]

[31]

[32]

(33]

FAO (Food and Agriculture Organization of the
United Nations). 2013. FAOSTAT 2013. Rome, Italy.
Accessed May 10, 2013. FAO Statistical Yearbook.
2013.

FMARD (Federal Ministry of Agriculture and Rural
Development).2015. “National Policy on Agricultural
Mechanization Development.

Numafo-Brempong, L., Dawoe, E, & Ibrahim, M.
(2019). Assessment of the Effect of Biochar and
Leucaena Leucocephala on the Growth and Yield of
Maize (Zea mays). International Journal of Scientific
Research in Science and Technology, 34-45.
https://doi.org/10.32628/ijsrst19641

Ladeinde, M. A, E. O. Atanda, A. ]. Ageh, S. O. Idowu,
and S. 0. Olayemi. 2009. Agricultural Machinery
Operators and Mechanics Training in Nigeria: An
overview of Contributions. Journal of Agricultural
Engineering and Technology 17(2), 11-18. LSMS
(Living Standards Measurement Study). 2010.
Integrated Survey on Agriculture, pp. 247.

Aboaba, F. 0. 1967. Tractor Hiring Units of the First
Steps Towards Mechanized Farming. Proc. Nigeria
Society of Agricultural Engineering. pp. 1-7

Asoegwu, S. N. and Asoegwu, A. 0. (2007). “An
Overview of Agricultural Mechanization and its
Environmental Management in Nigeria”. Agricultural
Engineering International: the CIGR E journal
Invited Overview No. 6. Vol. IX. May, 2007.

PrOpCom. (2011). Making Tractor Markets Work for
the Poor in Nigeria: A PrOpCom Case Study.
PrOpCom, Nigeria, pp.96-104.

Muhammad Sani Akilu & Muhammad Ibrahim, "An
Assessment of Occurrences of Thunderstorm as an
Indicator of Climate Change: A Case Study of
Potiskum and its Environs, Yobe State, Nigeria",
International Journal of Scientific Research in
Science and Technology (IJSRST), Online ISSN: 2395-
602X, Print ISSN: 2395-6011, Volume 8 Issue 4, pp.
526-533, July-August 2021. Available at doi:
https://doi.org/10.32628/IJSRST218480  Journal
URL: https://ijsrst.com/IJSRST218480

Abdallah, M. S,, Ibrahim, M., & Warodi, F. A. (2017).
REVIEW ON SOME PLANTS AS BIO - PESTICIDES.
International Journal of Contemporary Research and
Review.
https://doi.org/10.15520/ijcrr/2017/8/07 /203

Onwualu, A. P. and Pawa, N.P. (2004). Engineering
infrastructure for the manufacture of agricultural
engineering machines in Nigeria: The role of NASENI.
Proc. 2nd International Conference of the West
African Society of Agricultural Engineering, Kumasi,
Ghana. 20-24 Sept. 2004.pp. 142- 148.

Available Online at www.ijscia.com | Volume 3 | Issue 1 | Jan-Feb 2022 -


http://www.ijscia.com/

