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ABSTRACT

Some factors are at work to fluctuate and lessen the trend in agriculture outputs
and values in Nigeria. Hence, the need to assess the climate-agriculture nexus
becomes imperative. This review takes a critical examination of available
documentation on Climate Change and Agriculture in Nigeria, with a view to
proffering long term proposition for proactive improvement. The characteristics
of Nigerian agriculture (land tenure, low farm inputs in fertilizer, extension and
machinery, low economies of scale in production, poor storage, lack of capital
formation/investment, and being “ prone to national disasters-drought, pests,
weeds, and floods” or the vagaries of the climate) observed to significantly affect
the agriculture output and value. Thus, as an early warning system climate
change is asking whether the Nigerian government would please wake up, the
peasant farmer of colonial daysiswaiting for maximum output.
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INTRODUCTION

Agriculture comprisescrops, livestock, fishery and forestry. Every National Devel opment
plan and every political regime since Nigeria sindependence hasrecognized the prime
importanceof agricultureinthenationd economy. It hasbeenthemain sourceof employment,
thebasefromwhichthe nation can feed itsalf, aregenerative source of wealthand foreign
exchangeearnings, ameansof providing thenationsindustrieswithloca raw materidsand
asaviablesourceof government revenue. Moreimportantly, agricultureisthebasisfor the
country’sindustrial take off (Adeboye, 1989). In spite of these plansand expectations,
Nigeria sagriculturd sector witnessed asteady dedlineinthefirst 25 yearspost independence
from 61% share of GDP1to 18%in 1980 (Bonat, 1989). It bounced back inthedemocratic
(post 2000) erato attain 42% (El-Rufai, 2011). However, whilein the pre-independence
period, agriculture met 95% of Nigeria sfood consumption needs and 70% of export
earnings, thisdeclined drastically to below 50% and 5% respectively, at the moment.
Clearly somefactorsareat work inthisfluctuating and declining trend in agriculture output
andvaue. Adeboye(1989), for ingtance, notesthefollowing five characteristicsof Nigerian
agriculture: landtenure, low farminputsinfertilizer, extens on and machinery, low economies
of scalein production, poor storage, lack of capital formation/investment, and being“ prone
to national disasters-drought, pests, weeds, and floods’ or the vagaries of the climate.
Because of this, the need to assessthe climate-agriculture nexus becomesimperative.
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Nigerian Agricultureand Climate

The geographic location of Nigeriabetween latitudes 5°N and 14°N placesmost of itin
Koppen'sAw tropical continental climatewith wet summersand dry winters. Koppen's
Af climatetypeor tropica wet climatewithrain al theyear round existsintheNiger Delta
region of the country. The dominant climateregimeisresponsiblefor Nigeria' sdual
ecoagricultural zoneasfollows: the Northern zone grows annualsand cereals such as
sorghum rice, groundnuts, cotton, millet, and whest; the southern zone growstuberssuch
asyamsand cassavaand perennial tree crops such are cocoa, colanuts, palm produce
and citrusfruits. Because of the nature of theland mass, typical farmland holdingsinthe
southis 1habut 1.9hainthe North (Adeboye, 1989). It has been estimated that out of
Nigeria stotal areaof 923,768k, land areais 910,768km? whilewater is 13,000km?.
Theland use pattern consistsof : arableland 33%, permanent crops 3%, permanent pasture,
44%, forest and woodlands 12%, others 8% (Adamawa State Government, 2009). Thus,
the scopefor agricultural extensionisquitelargein Nigeria. Climate affects Nigerian
agricultureintwo ways. direct andindirect. Thedirect effect isthe onerecognized above
asbeing responsiblefor thetwo broad ecoagricultural zonesof cerealsand annuasinthe
North, especialy north of latitude 9°N and tubers and perennia sto the south. Theindirect
effectsoperatethrough climate' sinfluence on pests, diseasesand land/soil degradation.

TheConcept of Climate Change

Changeor variability isnaturally inherent to climate on both geol ogic and human time
scales. But recent increasein perturbationssincetheindustrial revolution (1789) hasbeen
ascribed to anthropogeni ¢ causes and label ed global warming dueto increased emissions
of green house gases, especialy carbon dioxide. These perturbationscomein theformsof
“’ persistent droughts, flooding, off season rains, increased dry spells, drying lakesand
riversespecialy inarid and semi arid lands (ASALS) (Medugu, 2011). Conway (2009)
observesthat agricultural production and food security inmany part of Africaare affected
by naturd climatevariability and arelikely to be severely compromised by climate change,
in particular by damaging high temperaturesand the greater incidence of drought. Wecan
expect adecreasein theareasuitablefor agricultureand in thelength of growing seasons
andyield potentias, particularly along themarginsof semi arid aress.

Many cropsinAfricaare grown closeto their limit of thermal tolerance. Itis
dready knownthat just afew daysof high temperature near flowering can especialy affect
yieldsof cropssuch aswhest, fruit tree, groundnut and soyabeans. Such extremewesther
islikely to become morefrequent with global warming creating high annual variability in
crop production. But more prolonged high temperatures (the heat waves of Indiaand
America) and period of drought will forcelargeregionsof marginal agriculture out of
production (Conway, 2009). Drought isthe consequence of anatural reductioninthe
amount of precipitation received over an extended period of time, usually a season or
moreinlength. Drought isalsorelated to thetiming (i.e. main season of occurrence, delays
inthe start of therainy season, occurrence of rainsin relation to primary crop growth
stages) and to theintensity and number of rainfall events. Thus, each droughtisuniqueinits
climatic characteristicsandimpacts. Redigtically, definitionsof drought must bemadeona
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regiona impact - specificbass- agricultural, water resource, etc. A closely related problem
isthat of climate stress. The US Department of Agriculture notesthat climate stresses
account for 62.5% of al stresson land degradation in Africa. Those climatic stresses
include high soil temperature, seasonal excesswater, short duration of low temperatures,
seasona moisture stress, and extended moisture stress.

Climateand L and Degradation

Themaindementscausing soil erosion or land degradation - water and wind - areclimatic

elements. Intheforests, the main causative agentisrain, whilein thedry savannaitis

mainly wind. Inthemoist savanna, itisboth. Indeed, Lal (1989) reportsthat, ingenerd,

s0il erosionisthemost severein savannaregionswith anannud rainfal of 500to 17000mm

wherethe cropland erosion rate of 10 - 20t/halyr has been recorded. Thetroublewith soil

eosonae

(0] Therapid rate of removal/imperceptivity even at thehighrate of e.g 15tonesfor a
hectare of land from asingle storm can remove about 1mm of soil fromthesurface
unnoticed and,

(i) Thelongrenewad rate: under tropical and temperateagricultural conditionsat least
500 yearsarerequired for theformation of 2.5cm of topsoil and the best estimate
of arenewd rateisabout 1t/halyear (Pimental, 1989).

Soil Erosion and Crop Productivity

Soil erosion affectscrop yieldsboth directly andindirectly (Lal, 1989). Direct effects of
erosion onyields arerelated to damageto crop stands and washing away or burial of
young seedlings. Indirect effectsarerelated to depletion of soil fertility, degradation of soil
structure, reductionin plant availablewater reserves, and decreased ineffectiverooting
depths. Land degradation by soil erosion doesnot only affect crop productivity but also
lossof biomass, and biodiversity through encroachment and depl etion of forests. Pimental
(1989) notesthat morethan haf of theestimated 11.6million haof forestscleared annualy
isto compensatefor degraded agriculturd lands. Infact, approximately 80% of theworld's
forest destroyed each year isfor agriculture.

Factorsand Policies| ntensifying Erosion

Lal (1989) observesthat excessive grazing, uncontrolled burning, voluntary bushfires,
and mechanized land clearing areimportant factor responsiblefor severa erosoninWest
Africa. Uncontrolled grazing and high stocking rate are major contributory factorsfor
accel erated erosion in the subsahelian and savannaregions. Western Sahel and adjacent
regionsinWest Africawitnessed fivefold increasein cattle popul ation during the 25 years
preceding the 1968 drought (Gallais, 1979).

Conservation

No discussion of soil erosioniscompletewithout amention of conservetion astheantidote
to the problem. According to Pimenta (1989), the principa method of soil conservationis
themaintenance of vegetation cover. Plantsand biomassreduceboth erosivity and erodibility
—thetwoleading factorsof soil erosion. The proven conservation technologiesfor different
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s0ils, dopes, cropsand rainfall and wind conditionsincludethefollowing: crop rotations;
strip cropping; contour planting; terraces, mulches; notill planting; ridge planting; grass
strips; tree/shrub hedges; rock hedges; pit-cultivations, agroforestry; shelter belts; and
various combinations of theses conservation technol ogies. The climate agricultureor crop
climaterelationships, in spite of the data, remain contentiousparticularly for Nigeria. For
instance, Sawa(2010), using regression analyses concluded that the* devel oped models
(regression) arerdiableand good enough for predicting theyie dsof five crops(groundnut,
maize, millet, riceand sorghum) in northern Nigeria. That the onset, cessation and length
of theraining season areall decreasing whiledry spellsof longer than 10 daysareonthe
increasein Northern Nigerianorth of latitude 10°N. Theregion, therefore, isgetting drier
and drier and needsirrigation (from Southern rivers) to supplement water shortages.

Inanearlier study, Lal (1991) notesthat (i) since 1970, food productioninAfrica
hasincreased only by half asmuch asthe continent’s popul ation growth rate. Per capita
food production in some countriesdeclined from 160kgin 1970 to 100kg in 1984; and
that (ii), yieldsof most agronomic cropsin sub-SaharaAfricaarelow. Theaverageyield of
riceinthe Congo (kinshasha) isonly onequarter of that in Sri Lanka, and merely 10% of
that in Japan. Theaverageyield of sorghum (sorghum bicolor) islessthan 300kg/hain
Nigeriacompared to 400kg 1hainthe US. In the Sudan, the national averageyield of
mai zeis 800kg/hacompared to 7,500kg/hainthe USA. That Nigeriaricefarmersget
5tonnes/hato Cote D’ ivoire’ s15—20 tones/ha. Clearly, something morethan climateor
climate changeisat work when you consider the diversity of countriesinvolved. For
instance, in Nigeria, Bonat (1989) reportsthat in 1977 the local wheat was selling at
N423 per tone, whileimported wheat sold at N188.89 per tone. Inthe sameyear, locally
produced rice cost N654.00 per tone, while imported rice cost N374.00 per tonne,
mai ze cost N260 while imported maize cost N208 per tone. 1n 1978, the priceswere:
wheat N585.60 vsN 197.00, riceN767 vsN471, and maize N316 vsN188.73 per tone
of local vsimported. Nigeriaisknowntoimport ricefrom Thailand, India, and even next
door Cameroon, how can climate alone explainthisimport list of countries?

Asfor correlationsor regression analyses, Sawa s (2010) findingscannot bedenied
but what isthe databasefor crop yields—isit subsistence, rainfed agriculture, Fadama
farming, or World Bank asssed ADPfarmerseic and whet isthe* strength” of thecorrelation
because Conway (2009) had noted that maizeyiel dsin Zimbabwe havelong been highly
correlated with the EI-NINO cycle as measured by sea surface temperatures, off the
Peruvian coad, rather than with Zimbabwean rainfal. Conway notesthat thiscorrdationis
so srong that it isposs bleto predict the Zimbabwean cropin March with 70% probability,
using seasurfacetemperaturein the eastern pacific from the previous September.

CONCLUSION

The crop climate rel ationshipstend to agreewith Adebayo (2009) who notesthat climate
isboth aresource and aconstraint to agriculture. Technology makesthe differencein
outputinany dimaticregime. Andthat technology rangesfrom soil conservationtechnologies
to farming technol ogiesto even climate research technol ogies. For instance, asurvey of
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Nigeria'sagricultural output from colonial era, to post—i ndependence, to oil-boom etc
suggeststhedirection and strength of correlation other than climate. Thus, asan early
warning system climate changeisasking whether the Nigerian government would please
wake up, the peasant farmer of colonid daysiswaiting for maximum output. In spiteof the
correlation result, Nigerian agricultura output isactually growing, accounting for 60% of
ECOWA Soutput (EI-Rufai, 2011). Thefinal verdict isthat organization and incentives
meatter morethan climate changein steering Nigerian agricultura output.
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