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ABSTRACT

Food security is currently a fundamental issue igeNa as the country faces serious challenge ietimg
food needs of its growing population. Though laexpanse of arable land, favorable climatic condgio
the nation has not been able to translate thesecteased food production. Over 90% of agricultural
production in Nigeria is rain-fed. Smallholders, stip subsistence producers account for 80% ofaathf
holdings such that crop and livestock productiemain below potentials. Majority of Nigeria’s agrittire

is still at subsistence level; this is grossly ieqdate in food production. This paper highlights tblevance
of appropriate technology to production, processing preservation of food, advances in biotechnglog
renewable energy and waste management for envimaineustainability. Neglect or low level of
appreciation for agricultural engineering is pantbgsponsible for food insecurity in Nigeria. Theerof
agricultural engineers in the development and apfptin of relevant agricultural implements to bokstd
production and the need for government at all kwel recognize and encourage the profession
emphasized. This will ultimately lead to greatesdarctivity and guarantee food security for the orati
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INTRODUCTION

Food security refers to household’s physical anshemic access to sufficient food and is one impdrgoal a
nation must pursue with passion in order to contiuatger and malnutrition among citizens. Macnamagex3),

defined hunger as a situation in which there isi@rmate quantity of available food while malnubritis consistent
consumption of unbalanced diets. Hunger and mafiwutrare results of food crisis in sub-Sahara &ri countries,
Nigeria inclusive. Salvatore and Dowling (1977)eas=d that this explains why many African natioms keing

ravaged by infant mortality, unemployment, povesigkness and diseases. These deprive the sofigtygreatest
future potentials (future productive human resaosjyce

Nigeria is blessed with 98 million hectares of &dbnd and additional 2.5million hectares of latig land, out of
which 83 million hectares are suitable for cultivat but with only 30 to 34 million hectares predgninder
cultivation. The nation has one of the best agezelogy to grow variety of crops (Ashaye, 1983;,(18196; FMA,
2001; EEPC, 2003, Oriola, 2009). However, it hasnbeeported that the country has not been ablake best
advantage of her climatic conditions, the largeamge of land and ever increasing teaming populd@tionake her
sufficient in food production, despite the factttliariety of crops thrive well with maximum yield different Eco
zones of the country. Nigeria is one of the fooflaitecountries in sub-Sahara Africa, (Arthur, 2008 country is
food-secure when a majority of its population heseas to food of adequate quantity and quality istergt with
decent existence at all times (Reutlinger, 198&cidba, 2004). Oriola (2009) asserted that foodriggentails
producing food that will go round every citizen bab quantity and quality. To achieve this, agriatdl production
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needs to be enhanced with adequate knowledge ofetivironment, climatic conditions, and appropriate
mechanization among others. The Nigerian agricaltarplagued with drudgery, aged and ageing farmigrese
small — holding farmers, who depend on manual labmgarry out their various farming operationsmat produce
enough food for the increasing population of thégion. Toye (1983) submitted that in a situationevehsome
nations have turned desert land into agricultueabgise, Nigeria has no business remaining a sgmiant in
terms of food production. To corroborate abovenasjahdebayo (1983) asserted that manual labour pnaddes
Nigerian agriculture, from tillage to harvestingdaprocessing. He further added that for meaningfuicultural
development, there was need to replace manualdatittumodern farming techniques.

For Nigeria to overcome the challenge of food impdey, she must embrace appropriate agricultucahtdogies
developed by the indigenous agricultural engineBnss will, in the long run, contribute to the ingmement of the
national economy. This paper examines the prospdcéehieving food security in Nigeria and the velece of
agricultural engineering profession in this pursuit

MATERIALS AND METHODS

The method adopted for this study was the revieliterfatures and qualitative research techniquéood security
issues in Nigeria. Related literature from vari@mirces such as internet, newspapers, official meats and
publications were reviewed and analyzed to dravelemions for this work.

PRESENT FOOD SECURITY SITUATION IN NIGERIA

Recent estimates put the number of hungry peopiidgaria at over 53 million, which is  about g@rcent of the
country’s total population of roughly 150 millioand 52 percent live under the poverty line. Thasenaatters of
grave concern largely because Nigeria was selfeseift in food production and was indeed a net edgoaf food

to other regions of the continent in the 1950s 4860s. Kamoru and Babatunde, (2007), assessedstmdity
situation in Nigeria by tracing the trends in faagoplies since independence and they concludedhtbgroblem of
food inadequacies started during the civil war {198970) when agricultural inputs and machinerywall as other
items were deliberately curtailed to conserve fgreéxchange. According to Akinyele (2009), food wsiyg is

currently both a fundamental objective and an etqzeoutcome of development policies in Nigeriattescountry
currently faces a challenge in meeting the basitl foeeds of its population. The majority of Nigasadepend
largely on subsistence agriculture, which is haslifficient to meet the food needs of the poputatidowever,
notwithstanding the many policies, programs, angstments by various local and international agenoperating
in the country, food security and the nutritioruation are worsening (Nwajiuba, 2001).

Over 90% of agricultural production is rain-fed. &tnolders, mostly subsistence producers accour8déo of all
farm holdings. Both crop and livestock productioesnain below potentials. Although the average admical

growth rate was 7% between 2006 and 2008, this thrties below the 10% necessary for attaining feedurity
and poverty reduction (Nwajiuba, 2011). Among otfa&tors, inadequate access to and low uptakegbf dpiiality
seeds, low fertilizer use and generally inefficipndduction systems lead to shortfalls. As a rediljeria’s food
import bill has been on the rise. Nigeria’s largepwing population has become dependent on impdded

staples. This includes commonly consumed staplels as rice, wheat and fish. This was not the case o the
boom in petroleum exports starting from the ea#lyQds. It is clearly evident that the present adptical production
cannot meet the food requirement of this countmyprpriate agricultural technology will increaseguctivity.

Oriola, (2009), concluded that if the nation issgzape famine and reduce poverty, crop productiost not only be
boosted but the political will by government shobklthere.

THE ROLE OF AGRICULTURAL ENGINEERING IN TACKLING FOD SECURITY

Agricultural engineering has important roles toypla solving Nigeria’s food insecurity problem. Aarding to
Makanjuola (1977), Agricultural Engineering is thald of engineering in which the physical and lbgical
sciences are utilized to find and apply better wafy®xploiting natural resources for the productibandling,
processing and storing of food and fodder. It sbaloncerned with finding better ways for carrymg such allied
activities as rural housing and living. Agricultufangineering consequently involves the design,etment,
testing, manufacturing, marketing, operation, nmeiance, and repair of all agricultural tools, innpéats, machines
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and equipment which are used in mechanizing atwial operations with the objective of raising gh@ductivity
of human labour and land in the face of prevail@ognomical, human and social realities of the tand place
concerned.

According to Babajide (2012), Agricultural enginegrin recent times has played very important ratesising the
productivity of Nigerian agriculture, enhancing thwerall quality of life, especially in the ruraleas, and boosting
Nigeria’s overall economic development. Sub-divisi@f Agricultural Engineering:

a) Farm Power and Machinery

b) Soil and Water Conservation Engineering

c) Crop Processing and Storage

d) Farm Structures and Environmental Control

e) Instrumentation Engineering.

Each of these sub- divisions has important roleglag in providing an enabling environment whergétia as a
nation can provide enough food to feed her citizdiere is a lack of awareness on the necessitgobihology in
agriculture hence the impact of technology isdittl

ROLE OF FARM POWER AND MACHINERY IN FOOD SECURITY

Agriculture contributed 41.84% to Nigeria’s GDP 1889 (NIPC, 2010). Nigerian agriculture is stillachcterized
by overwhelmingly small holdings, farm lands ari fi@d, fertilizer use, agricultural activities arenually carried
out and improved seed variety not adopted (Akinetlaal., 2009). This calls for mechanization of egftural

production operations from land clearing, sowingyvesting, and processing to storage of food. Aptemio

minimize drudgery and save time involved in theperations have yielded some results but much lisdstsired.
The objectives of the agricultural mechanizatiotiqyoof Nigeria presented in the Agricultural Pglifor Nigeria

(1989) are: reduction of the drudgery of agricudtby providing mechanical power to replace somtheflabour
required in agricultural business and reductiorthef high cost of agricultural production which agsfrom high
labour wage rates and the share of labour coseindtal cost of agricultural production.

Small-scale farmers are estimated to account ferctiitivation of about 90% of the total cultivatieehd area in
Nigeria, producing about 90% of the total agrictdtwoutput (CTA, 1997). This category of farmeiif depends on
manual labour to carry out their various farmingegions. However, with labour demand at criticabpc
production stages, high labour cost and food denfianthe teaming population of over 140 million wé&n annual
growth rate of 2.5%, the introduction of agricuétblabour saving devices to Nigerian agriculturéindispensable.
Mrema and Odigboh (1993) reported that about 86%rud preparation operations in Nigeria are cardetiwith

hand tools. The output of a human being is 0.07With is limited by stress at high temperature haochidity

conditions in tropical country like Nigeria. Thumy average peasant farmer in Nigeria owns a fass tlean 2ha
which is barely enough to produce what is needdéed his family (Anazodo et al, 1989; Odigboh &wwvualu,

1994; Odigboh, 1983).There are many factors resiptnfor this. The major one is lack of appropidibour

saving agricultural tools and machines.

According to Babajide (2010), application of mad&srto farm production Nigeria, in a noticeable degstarted
about 40 years ago but over the recent 10 yearsnbesased remarkably Agricultural equipment inrtmres are
relevant in transforming livelihoods in Nigeria atwitail food insecurity.

Nigerian Agricultural Engineers have developed mamgchines and equipment for agricultural operatifsom
tillage to processing. Some examples of indigenmashines and equipment produced by Nigerians t@areseh
agricultural productions are ; Batch process casgaeeling machine (Odigbho 1991), Proda Cassavhingee
machine, Proda Garri Frying machine, Reciprocaiingle — sieve multi- grain separator, Passive 3mated
Poultry Chick Brooder, Grain Hammer mill (Anazodoag 1987), Rotary Power Weeder (Adekanye, 20Ma)ize
planter (Akpaleji et al, 1995), Melon Washer (Uzodbal, 1998) and many other agricultural machiaed
equipment abandoned in workshops of our institstidrhese machines are indigenous, readily avajlaiplé cost
less than imported ones.
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ROLE OF SOIL AND WATER CONSERVATION IN FOOD SECURYT

According to Olufayo (2011) this aspect of Agricuiil Engineering has direct link with our enviromgvhich is
unique to us. Soil and Water Conservation Engimgecomprises of all aspects of Irrigation and Dagi, Water
resources, Soil erosion and Degradation. More #htmird of all food production now comes from threee- sixth of
the arable land that is irrigated (FAO, 1994).

Musa (2001) asserted that there are a number sbmeawvhy water and not land may become the mostriupt
constraint for food production. The first is conteet with Nigeria's extreme inter — and intra — aancdlimate
variability. Second, there is strong indicationttdescharge from West Africa’s river systems, imihg the river
Niger, have significantly dropped over the pasty2&rs. Third, population growth and growing urbatian will
probably increase water demand for domestic, imdlistnd environmental uses, and thus reduce thiasity of
water for food.

FAO projected that Nigeria would be unable to féself on rainfed agriculture alone by the year @QBAO,
1981).There is a need for a total reform in iriigatfarming if food security must be a reality. Gofethe strategies
of achieving this, according to Musa (2001), is #gansion of irrigated land by 115%. This is praily
impossible without the application of Soil and WaBonservation Engineering. Oriola (2009) opineat @ reform
in Irrigation agricultural system will stimulateawth in food production which can still stimulatéder growth in
both farm and non-farm rural economy, and in tuwntdbute to poverty reduction in the country. Gjad (1990)
reported an enhanced growth in root and shoot heafjtvheat by proper irrigation scheduling. Kerddtolavalli
(1999) presented a framework of how irrigation @aftuence higher productivity, protect the enviroemh and
attain food security. Soil and Water ConservatiogiBeering has definite roles to play in attainiogd security.

APPLICATION OF BIOTECHNOLOGY

Persley (2000) asserted that biotechnology is hnigoe that uses living organisms or substances fitwose
organisms to make or modify a product, improve f@ar animals, or develop microorganisms for specites.
Biotechnology cuts across a humber of fields, agtical biotechnology however, appears to be thetroucial for
African countries and especially for resource-pfemmers whose sole livelihood depends on agriceltthe
technique of biotechnology alone cannot solvehalgroblems associated with agricultural produckionit has the
potential to address specific problems such agasing crop productivity, diversifying crops, entiag nutritional

value of food, reducing environmental impacts ofi@dtural production and promoting market competihess
(Abah et al., 2010). They further asserted thatenodbiotechnology could help in enhancing the cditipeness of
agricultural products from the developing countaes thereby promoting their integration into thebg@l economy.
Biotechnology can be used to slow down the proodsfsuits spoilage. Enzymes produced by microorgans
provide an alternative to animal rennet — a cheesgulant — and a cheaper alternative of compaiglddty for

cheese (Onwualu, 2011). It can reduce dependen@agmrchemicals. Oil seeds can be modified to predatty

acids for detergents, substitute fuels and petroatads.

POST HARVEST TECHNOLOGY AND FOOD SECURITY

Once agricultural products are harvested, detditorasets in and unless processed into more stadoléuct or
stored properly, large part may be lost beforehimacthe consumers (Onwualu et al 2006). Agricaltiingineers,
over the years, have developed several processidg®rage techniques to improve the net economiigevof
agricultural products. These efforts are still ainpg. Agencies like the National Centre for Agricwél
Mechanization (NCAM), Nigeria Stored Product Resbkamstitute (NSPRI) where the agricultural engiivege
profession has been accorded some recognition,dexedoped and tested simple processing equipnmehnstarage
structures. Studies to optimize drying processes iarprove drying systems for some tropical cropsehbeen
carried out (Ojediran and Raji, 2010, 2011); Sorptstudies to improve storage methods of variougagural
products are also on-going ( Okunola and Igbek®720No doubt, the agricultural engineering prof@ssis
impacting on the lives of the citizenry in Nigebat more can still be done.

It is observed that despite the many policies, g, and investments by various local and intenat agencies
operating in Nigeria, food security and the nutritsituations are worsening (Akinyele, 2009; Nwagiu2001).
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This made Nigeria to be one of the food deficieations in sub- Sahara Africa. This largely resdism
dependence on subsistence farming; the small tpltlirmers, who depend on manual labour to prodbe# t
crops, cannot produce enough for the ever incrgapiopulation. Hence, lack of appropriate labourirggav
agricultural equipment is a major factor affectfogd security in Nigeria.

FAO (1981) reported a need for a total reform ngation farming in Nigeria if food security muse la reality.
Musa (2001) concluded that expansion of irrigatettiiby 115% is a mean of reforming irrigation fargiOriola
(2009) opined that a reform in Irrigation agricuitusystem will stimulate growth in food productiaich can still
stimulate wider growth in both farm and non-farmatileconomy, and in turn contribute to poverty i&dhn in the
country. Application of Soil and Water ConservatiBngineering will no doubt help in combating fodtatienges

in Nigeria. Nigerian farmers must appreciate andpadappropriate technologies developed by indigenou
agricultural engineers.

Agricultural biotechnology is crucial to farmers iaxan, among other benefits, reduce environmentphcts of
agricultural production and enhance competitivene$sagricultural products. Application of post-hest
technologies developed by indigenous engineergadllice post-harvest losses and add values to.crops

CONCLUSION AND RECOMMENDATIONS
Igbeka (2002) asserted that the task of the Adrticall Engineers is to mechanized agriculture ireoitd increase
production and ensure food security. The followtogclusions and recommendations are made;

1. Nigeria is naturally endowed with natural resourgeisNigerians are facing food crisis.

2. Agricultural activities are carried out majorly Wwisimple hand tools which depend on human energy.

3. Appreciation, development and application of maekito agriculture will boost food production andphe
Nigeria to be food sufficient.

4. Focus of agriculture in Nigeria must change frarhsistence to a commercial one.

5. The Local, State and Federal governments should ginvcouragement to the study of agricultural seenc
and agricultural engineering. Furthermore, govemisiemust create an enabling environment for
Agricultural Engineers to put their professionalnings to practice

6. Engineering interventions developed by indigenagrcaltural engineers must be embraced in all acdas
agricultural production.
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