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Abstract

The ever increasing world population and the neefibéd the entire populace resulted in
pressure on land resources due to increasing larmdaaunder cultivation and
intensification of production per unit land area.aldsive use of external inputs that
increases the cost of production became the orfdreday in last few decades due to
neglect in management of land resources requiresligiain productivity. However, no
respite has come to usin the food production sewiil the practice of high inputand
high energy based production technology. Thisigest in the increasing level of food
imported into our Nation. The immediate effectstloé impact of conventional
agricultural practices reflect as low yield fromrfaers plot below the genetic potential of
the crops, soil depletion and land degradatio npdedtation due to expanding land area
in order to cope with food demand, climate change anvironmental polluton from the
use of pesticides and other agrochemicals. Theaisegro-chemicals and inorganic
inputs also compromises human health through tkie tesidues thatenter the food chain
through agricultural practices. The fact that theilb of our nationally produced
agricultural commodities come from peasant or smeedlle farmers is a pointer that the
solution to our food security is not in massivedaarea cultivation but in intensive
production with litle external inputs. This is aehable with organic agricultural
practices. Organic agriculture ensures sustaingteduction withoutjeopardizing the
environment with the use of eco-friendly agricudtupractices, recycling of farm
resources in order to prevent use of syntheticreateinputs and thereby reducing the
negative environmental impact associated with cativeal agriculture. In addition to
these, farmers’ livelihoods will be enhanced thrbuzetter income obtainable from their
produce that can be offered at premium price. Ohthe cardinal principles of organic
agriculture centres on health of man, crops andw@aiiand environment. The exclusion of
the use of hazardous pesticides and other exteénpalits guarantees the safety of human
and our environment.

Key words: Eco-friendly agricukural practices, Sustainabl@roduction, O rganic
agriculture, organic amendments.

Introduction

The world is facihg food securty chalenges as emsuk of increasing world population
without a commensurate growth in food productionisT situation is more critical in

developing nations where the populaton growth acgs the growth in food production
and supply. This is also complcated by the lackfadd sovereignty which is the abiity to
either purchase and/or produce one’s own fooddinguaccess to resources. FAO (1996)
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defne food securiy as ‘when all people at all éimhave access to sufficient, safe,
nutritious food to maintain a healthy and actvie”li To nourish a population adequately,
there must be sufficient quantity and a varietygobd quality and safe food in the country.
For adequate food to be available there must beuate production or sufficient funds at
the National, local or family level to purchase egio food (Latham, 1997). FAO (1996)
describe food securty on four dimensions namelyodf availabiity, food accessibilty,

food stability and utiization.

The ever ncreasing world population and the needetd the entre populace resulted in
pressure on land resources due to increasing la@d ander cutivation and intensification
of producton per unit land area. Conventional @dre intensifies production by
increasing external inputs such as chemical fentl, pesticides, water, hybrid and
geneticaly modiffied seeds and i the case of adnipnaduction feed concentrates and
pharmaceutical drugs. Massive use of external snpbat increases the cost of production
became the order of the day in last few decadestdueeglect n management of land
resources required to sustain productivity. No itesghas come to us in the food
production sector with the practice of high inpubhdahigh energy based technology
production.

Agricultural production actiies have substaitialaffected the functioning of the
ecosystem both positively and negatively in thepitiad envionment especilly among the
developing nations. It has places a serious bumerthe environment in the process of
providng humanity with food and fiores (FAO, 2003peveral conventional agricultural
practices has direct or indrect impact on the renmient with soil depleton and land
degradation, deforestation due to expanding larh @n order to cope with food demand,
cimate change and environmental polluton from thse of pesticides and other
agrochemicals being the criical mpacts. The u$eagro-chemicals and inorganic nputs
also compromises human health through the toxicidues that enter the food chain
through agricultural practices. The quantum gains agricultural production and
productivity achieved in the past were accompariydadverse effects on the resource
base of agriculture that put n jeopardy its presac potential for the future. Hence, there
is a pressing need for the promotion, advocacy addption of eco-friendly agricultural
practices and resiient agricutural farming systasafound in organic agriculture.

Organic  agriculture defined by International Fetlema of Organic Agriculture

Movements (IFOAM) indicates it as a holistic proiile management system which
enhances agro-ecosystem health, utlizhg both iticaal and scientific knowledge.
Organic agricuktural system reles on ecosystem agament rather than external
agricukural  inputs.  Organic  agriculture  ensures stabable  production  without
jeopardizng the environment with the use of ednfily agricultural practices, recycing
of farm resources in order to prevent use of esleinputs and thereby reducing the
negative envronmental impact associated with cotioreal agriculture. Eco-functionally
intensified production systems enable more food b produced without compromising
the qualty of the envionment and our food. In @ng Agriculture eco-functional
intensification is achieved by higher inputs of Wriedge, observation skils and agro-
ecobgical methods to intensify the beneficial effe of eco-system functions including,
biodiversity and soail fertiity, minimizing losesrdm material cyces and utlizing the self-
regulating mechanisms of biological systems to esghistable farming systems (IFOAM,
2009).
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The objectives of ths paper are to highlight fig tdrives towards achieving food security
(i) impacts of conventional agriculture on envinoent (ii) roles of organic agriculture in
achieving food securty without compromising theieonmental resources.

The drive to reduce food inse curity

Agriculture is one of the key aspects to the fametity of our society especilly n the
developing nations where agriculture and agroealiadustries provide the major source
of employment. Food accessibiity in the developmgrid is tied closely to local food
production in smalholder farms which can often becreased significanty through
improving the use of locally avaiable resourcesd aagro-ecological methods for soil
fertiity buiding and pest prevention (IFOAM, 2009

In the last 15 years, the drive to reduce hunger gen slow and varied around the world
and the percentage of hungry peopke is increasinthé sub-Saharan Africa (UNCTAD-

UNEP, 2008). Therefore, the fundamental food stcuhalenges stil stare at our faces.
There is a combhnation of reasons for rising globahger including; market rather than
people focused agricultural policies, poverty, lack food sovereignty, climate change,
degraded and unproductive farming systems and #wruttion of ecosystems and their
services (IFOAM, 2009). Over 70% of the food ngecpopulation in Africa lves in the

rural areas. This comprises of small scale farmtest produce buk of food supply in

these nations. Thus food insecurity cannot be fisgntly reduced without transforming

the living conditons of those rural farmers. They& le in increasing profiability of small

scak farmers. Organic Agriculture can help put teeds of the most wulnerable first and
break the cycle of poverty. It is best practice fachieving food security through the
support of the world’'s smalholder farms.

Efforts at solving food supply problem has beened&d towards doubling supply by
redoubling efforts towards modernized agriculturend a through intensifcaton of
production and increasing acreage of productionspe the technological advancement
in the kst half century, it has not led to majeduction in hunger and poverty in
developing countries. Fundamentally the lck of wkedge of affordable, sustainable,
resiient and productive farming systems that et heeds of local peopke and ecosystems
frst is missing (IFOAM, 2009). The lack of adoptiof the systems is a major barrier to
food securty and accessibiity in the developingridt where majority of the farmers are
small scale farmers. These farmers produce on dfea# than 2 ha) and marginal (less
than 1 ha) farms and form the backbone of locall fsecurity throughout the developing
world (IFOAM, 2009)

Impacts of mode m agriculture on e nvironment

Ecosystem has several benefits such as provisionfresh water, food, feed, fibre,

biodiversity, energy and nutrient recycling (Kitelw and Wolff, 2010). Agricultural

production activities have substantially affectelte tfunctioning of the ecosystem both
postively and negatively. It has places a seribusden on the environment in the process
of providing humanity with food and fibres (FAO, &). In an agro-ecosystem, the
deliberate cukivation and rearing of animals mpdé&ind changes ecosystem dynamics
through agricultural practices that takes away tidural habitats. This worsened with the
increase food demand and intensifcation of pradoctwhich places higher demand on
the environment in order to meet the food, feed #im@& requrements of man. In the kst
half century, the growth in the global food prodrctplaced higher demand on the food,
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feed and fibore components of the ecosystem reguitin overall decline in the other

ecosystem benefits (biodiversity, energy, nutrienécycling etc.). Agricukure also

generated adverse effects on the wider environneegt, deforestation, loss or disturbance
of habitat and biodiversity, emissions of greenkogases (GHGs) and ammonia, leaching
of nitrates into water bodies (pollution, eutropition), off-site deposition of soil erosion

sediment and enhanced risks of flooding folowingnversions of wetlands to cropping
(FAO, 2003).

Over the last few centuries several means have Heployed to improve the efficiency of
our agricukural practices which has increased t®rying capacity of the earth and
allowed for more peopk to survive on our planendér et al, 2011). With advances in
the agro-techniques of crop and animal productiororider to tap the main provision of the
envionment (fresh water, food, feed and fibre)gr@at impact on our environment was
observed as evidenced on the quality these serdedged from the ecosystem and other
ecosystem services (biodiversity, energy, nutrigetycling etc. ) with the greatest
tradeoffs. To prevent further irreversble damage these ecosystem services, deliberate
action needs to be taken. It wil be difficult tind a balance that reduces the negative
impacts that are plguing our environment whiel stiowing for the practices that
provide nourishment to so many in the world (Oneeal, 2011).

Impact offettilizer use on e nvironment

In conventional agriculture, import of nutrientsthex than recyclng of nutrients within
the agricutural system are emphasized. High npit fertiizer particularly Nitrogen,
Phosphorus and Potassium which are the most deficieajor element is deployed for
sustainable production. These inputs of nutrientsagricuktural system are either stored or
transferred (Jenkins, 2004).However, tropical saiée characterised with low activity clay
and low nutrient holding or storage capacity foest nutrients. The storage capacity is
exceeded when the input exceed the rate of useptakar The resultant effect s losses
through overfow. These nutrients are lost in formofs run-off, erosion, and volatilization
and leaching. The nutrients end up becoming emmiemal poluton i adacent fields,
ground waters and water bodies.

In Nigeria and other developing nations, the amfuitof fertlizer and sol amendments to
the sol are either used excessively or appiedsab-optimal lkevel. Modern agricultural
techniques are typically wasteful in their use eftilzers. Often, many farmers add large
amounts of fertlizer or manure at the time of swviThis technique k& nefficient, since
the young plants are unable to absorb most of thegen. Therefore, much of the
nitrogen is lost to the environment in a number whys (Rodriguezet al2004).The
instances of excessive application usually resutimf adoption of blanket application
method wihout prior knowledge of the soil nutriestatus on the field. The excessive
appication of nutrients beyond the requirementscodps and what the soil can store will
uttimately resuks in envionmental pollution. Thdong-term ecological impacts of
increased rates of agricutural nirogen and phaggh input wil depend on the levels to
which these nutrients accumulate in various nomecadfural ecosystems (Timan, 1999).
Among these major elements, Nitrogen has beendatpli in several pollution cases, this
include eutrophication, contamination of ground eraty nitrate leaching and contribution
to the green house effect by release of nitrousleoxiuring denitrification. Optimising the
appication of fertiizers, Organic Agriculture akavoids eutrophication of water bodies
caused by oversupply of highly soluble fertlizemmanure and slurry (IFOAM, 2009).

53



Environtropica - An Intemational Journa of the Tropical Environrten

Impact of pesticide use on e nvironment

The practce of intensive agricukural productios @associated with modification of
ecosystem due to activiies that deviates from ribemal ecological systems. The resultant
effect of the modfication is the changes in dymesniof pest population in the
envionment. In normal ecosystem, these pest angemimay not assume a status of pest
but agro-ecosystem provides and multiples suitdidbitats for these pests to attain pest
status through adoption of practices such as moogpg and continuous cropping that
lacks diversity. Ako associated with this is thepidly changing weed population in the
envionment. In the bd to combat these agricdtureenaces and to reduce drudgery
associated wih manual weed control several variaof pesticides were produced as
means of achieving quick and efficient control oraege scale. Pesticides that are used to
eliminate harmful insects, microorganisms and otpests when mixed with soil, water,
air and food, causes pollution on the agricultti@ds and affect both human health and
natural balance and become environment probem éOed al, 2011). However, the
preimiary objective of using these chemicals ®ialy marred with the long term effects
on the environment and human health. Some of thedfects include air pollution, water
pollution, food poisoning, kiling of beneficial ganism and other organsms in the
envionment. It has been estimated that less thafb Oof the pesticide applied to crops
actualy reaches the target pest; the rest entersetvironment gratutously, contaminating
soil, water and air, where it can poison or otheevadversely affect non-target organisms
(Pimentel and Levitan, 1986).

Agriculture’s role in climate change

Agricultural activites contribute to climate changthrough the emission of green house
gases (GHGs) viz. Carbon-dioxide (@0 Methane (CH) and Nitrous oxide (D).
Globaly, agricuture generates some 30 percent tathl anthropogenic emissions of
GHGs. About 50 percent of anthropogenic £@missions, 50 percent of GHind about
two- thirds of emitted NO comes from agriculture (FAO, 2003; khanal 2009)O are
gases with warming potentials many times highem theat of CQ. Agricultural activiies
have been implicated as one of the major contributo the effects of climate change. The
adoption of intensive systems of producton hasultes into loss of much protective
vegetation through deforestation. The main sourée C®, emissions is tropical forest
clearance, related biomass burning and land usegehaThe chief sources of methane are
rice production and enteric fermentation of rumtsarand animal excreta. For nitrous
oxide it is mineral fertiizer and animal wastes pagtion by grazing anmals (FAO,
2003).

Agricultural practices also contribute to climatehange mitigaton through carbon
sequestration in cropland n the form of vegetatoml soil organic matter (SOM) derived
from crop residues and manure and the provisiobiofuek that can substitute for fossil
fuels. However, this potential is negatively infleed by high rate of organic matter
decomposition thereby reducing the rate of fixingrbon into the soil Frequent tillage
practices also influences rate of decompositionofanic matter thereby contributing to
the GHGs.

The extent of future emissions from agricukurel Wdl determined by the practices such as
land use, fertilizers applicaton and numbers ofmafs. The potential exists for it to
sequester much more carbon than it actualy doeerumost current cropping practices in
the form of vegetaton and soil organic matter (SOMerived from crop residues and
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manure and crop residues, hence an increase ins ggasbon sequestration. This is
achievable with adoption of organic agriculture wehebetter residue management and
cropping pattern is achieved though recyclng ofnfaresources. Organic agriculture not
only enables ecosystems to better adjust to thecwsffof climate change but also offers
potential to reduce the emissions of agriculturedeghouse gases. In organic agriculture,
soil fertity is maintained manly through farm témnal inputs (organic manures, legume
production, wide crop rotations etc.); energy-dediran synthetic fertiizers and plant

protection agents are regected; and there s les® aise of fossil fuel (Khanal, 2009).

The conceptoforganic agriculture

Organic agriculture s a sustainable and enviroradgnfriendly production system that

offers African and other developing countries a evithnge of economic, environmental
and cultural benefits (UNCTAD-UNEP, 2008). The Miair of Agriculture and Livestock

of Zambia, Honourable Emmanuel T. Chenda, MP, a& ®econd African Organic

Conference, enttled “Mainstreaming Organic Agtind in the African Development

Agenda held at Lusaka, Zambia stated this abouan@rgagriculture as quoted by FAO
(2013) as “one of the best practices in ensuringirammental sustainabiity. It sustains
the fertiity of sois, ecosystems and sustains fthealth of people. It relies on locally
adapted improved ecological processes and cyclas, natural biodiversity rather than the
use of synthetic inputs and genetically modified tanals. It is therefore, important that
our farmers are encouraged to practice organic ifigrml have no doubt that organic
agricuture has potential to contrbute to food ws#g increased incomes and generation
of employment for our people”.

Lusaka declaration on mainstreaming organic algrieu into the African development
agenda at the Second African Organic Conference GRDheld in Lusaka, Zambia, 2-4
May 2012 agree that organic agriculture also knoas) ecolbgical organic agriculture in
Africa plays a key role in sustainable devebpmefoipd security, poverty reducton,
envionmental security, climate change adaptatidmman health, preservation of
indigenous knowledge, plant varieties and animakets as well as socio-cultural
development. International research results confitnat the adoption of organic

agricukure practices significantly increases geldhnd improves lvelhoods and food
security in Africa. With the use of locally avalebrenewable resources instead of
purchased chemical inputs (over 90 percent of wiaicd imported n sub-Saharan Africa),
organic producers are less wulnerablke to ntemationput price volatity. Moreover,

organic agriculture is climate-smart agricukures @& produces lower emissions and also

provides much greater resiience in times of clena&xtremes such as drought and heavy
rains.

Principles of organic agriculture

The practice of organic agricuture s hinged ommeo principes that guide the every
aspect of the production. These principles are phieciple of health, ecology, fairness and
care. These principles are to be used as a whak e in isolation. International
Federation of Organic Agriculture Movements (IFOAM)xplained the princples as
follow :
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Principle of Health: organic agriculture should sustain and enhanee hbakh of

soil, plant, animal, human and planet as one awdisible. The principle ponts

out that the health of individuals and communiieannot be separated from the
heath of ecosystem. The role of organic agricetuiwhether in farming,

processing, distrbution, or consumption, is to t@ins and enhance the heakh of
ecosystems and organisms from the smalest indhegcshuman beings.

Principles of ecology organic agriculture should be based on Iving lagioal
systems and cycles, work wih them, emulate andasughem. The principle
guides the attainment of ecological balance throtigh design of farming systems,
establishment of habitats and maintenance of geraatd agricultural diversity.

Principle of faime ss: organic agriculture should buid on relationshipsit ensure

fairness wih regard to the common environment #adopportunites. Farness is
characterized by equty, respect, ustice and stdshdp of the shared world, both
among people and in ther relation to other ivingings. The principle emphasizes

the management of natural and environmental ressungsed for production and
consumption in a way that is socially and ecoldgycgust.

Principle of care: organic agriculture should be managed in a piicaury and
responsible manner to protect the health and weihgb of current and future
generation and environment. This principke guidd® tchoice of management,
development and technology usage in organic afieulbecause it's a system that
is living and dynamic, responding to internal amteenal demands and condition.

principles guiding the practice of organicicatjure takes a hoistic approach in the

management of production system and agro-ecosysteachieve a stable environment as
much as possibe. Adherence to these principles miilimze the impact of conventional

agricukural practices as manifested in environmenpoliution, soil degradation and

polluted food chain. To achieve ths, a number afo-&iendly practces in organic

agriculture are employed in production practicey theelude:

a.
b
c.
d.
e

f.
g.

Reduced external inputs.

Soil fertiity management through legume based augption, rock phosphate etc.
Intercropping.

Biological pest control (neem, garlic ashes, pynath etc.)

. Water management and conservation (bunds, trenchedching, agro-forestry

etc.).
Erosion control: strip cropping.
Nutrient recycling.

Be nefits of organic agriculture
Organic agricukture contributes to poverty alewat and food securty with a
combination of many features, most notably by:

Vi.

Increasing yields in low-nput areas over time;

Conserving biodversity and nature resources on flaem and in the
surrounding area;

Increasing net income and/or reducing costs ofreatly purchased inputs;
Produchg safe and varied food; and

Being sustainable in the long term. (UNCTAD-UNEBQS8).

Improved health and nutrition.
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Vil Little damage to the environment.
Viii. Greater biodiversty.
ix. Reduced erosion, better water management.
X.  Low use of non renewablke resources.
xi. ~ Safer working condtions.
Xii. Less risk of contamination.

Xiii. Can build on tradiional knowledge, recognises fensh knowledge integrating
traditional farming practices.

xiv.  Contributing to clmate change mitigaton, as itduees greenhouse gas
emissions and affordably sequesters carbon indhe s

XVv. Increasing yields in the long run through the ude affordable inputs largely
based on bbcal biodiversity.

XVi. Improving Ivelihoods and food security.
xvii.  Building resiience to climate change.
Xviil. Reducing the financial risk by replacing expenssleemical nputs with localy

available renewable resource.

xix.  Alowing farmers access to new market opportuntibsth at home and
abroad.

xX.  Combating desertfication (IFOAM, 2006)

Organic agriculture and food security in developinghations

Farming systems in most developing nations andcAfras whole are characterised by
small holdings from where the buk of localy prodd food comes from. Seventy-five

percent of the worlds 1.2 bilion poor live in alrareas of developing countries. They
suffer from probems associated wih subsistencedymtion in isolated and margnal

locations with low levels of technology (Scialabb2007). These subsistence and
lveihood systems are risk-prone to drought andod$, crop and animal diseases, and
market shocks. However they also possess imporesilence factors associated with the
use of family labour, lvelhood diversity (non-far activities account for 30 to 50 percent
of rural income) and indigenous knowledge thatwalthem to exploit risky environmental

niches and to cope with crises (Scialabba, 200/h the understanding these facts there
is the need for the use of improved knowledge imagang our ecosystem resources to
produce the required need of man without destabilithe ecosystem as it was the case of
conventional agriculture that was adopted hooke iand sinker without consdering the

sustainabilty of the system and the environmem&dources. Organic agriculture offers
developing countries a wide range of economic, renmiental, social and cultural

benefits. Organic production has the potentiaptoduce sufficient food of a high qualiy.

In addition organic agriculture is partculary Wwaeluited for those rural communities that
are currently most exposed to food shortages (IFQ 2002).

The central issues to the adoption of organic alfmiee are, therefore, the extent to which

farmers can improve food producton with cheap, -lovst, localy-available technologies
and inputs, and whether they can do this withouusig further environmental damage
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(IFOAM, 2002).Transiton to organic management doblave enormous implications for
food security, where farmers could virtualy doulikeir output without having to nvest
in expensive and environmentally unfriendly syntheinputs (Scialabba, 2007). This
strategy is the most feasible, especially if itgéds the smalholder sector. To achieve this
vigorous drive and advocacy through extension twal of fundamental importance to build
agro-ecological knowledge.

Conclusions and recommendation

The solution to soling food security problem inveleping nations like Nigeria is not

large scale intensive production that reles onwheaxternal nputs that jeopardize the
envionmental resources. The fact that the bulk oof nationally produced agricultural

commodiies come from peasant or smal scak fasnigeera pointer that the solution to our
food security is not in massive lnd area culiivatbut in intensive production with little

external inputs. Organic agriculture can contribgtignificantly to improving food security

among small- holder farmers h developing countriged a large-scale conversion has the
potential to reduce the future dependence of fagpoits in Sub Saharan Africa.

Organic agriculture ensures sustainable productiothout jeopardizng the envionment
with the use of eco-friendly agricutural practicegcycling of farm resources n order to
prevent use of external inputs and thereby redutimg negative environmental impact
associated wih conventional agriculiure. In addtito these, farmers’ livelihoods will be
enhanced through better income obtainable fromr tippdduce that can be offered at
premium price. One of the cardinal principles ofgamic agriculture centres on health of
man, crops and animal and environment. There igl fee massive advocacy program to
create awareness on organc agriculture in Nigargl Africa as a whole. Poicy and
legislation s required for the growth and protetiof interest of plyers in the sector.
There is also the need for instiutional developm#mough networking and collaboration
among stakeholders.
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