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Preface

This special treatise has been painstakingly put together on
the subject matter “Qrganic Farming in Africa”. The book is
very unique in the sense that it provides ample information on
several areas of organic agricuiture in relation to the tropical
African region of the world. The 'tropics' refers to the region of
the planet Earth that is near to the equator and between the
Tropic of Cancer in the northern hemisphere and the Tropic of
Capricorn in the Southern hemisphere. However, the book lays
more emphasis on the continent of Africa. Africa is only second
to Asia in size and population of about 1.1b people. At present
the continent accounts for just 1.2 million hectares of land
under certified organic agricuiture correspondingto 3% ofworld
organic agricuiture land.

Globally, organic agricuiture became a prominent movement
in the last two decades as the proponents mounted massive
advocacy on it as a socially and environmentally friendly and
sustainable agro-food production System. Consequently, the
global market has been increasing steadily and it reached 72b
US$ in 2013. However, Africa is yet to prominently feature as a
key player and significant contributor to the global organic
market. One of the major reasons why organic agricuiture is
still lagging behind in the tropics could be attributed to paucity
of relevant textbooks and learning materials that can fast track
the adoption of this relatively new production System by the
present —and future practitioners. Furthermore, organic
agricuiture isyefto be properly mainstreamed intothe curricula
of majority of the higher educational institutions (HEISs) in the
tropics..This has resulted in the lull of activities in the sector
among agricuiture graduates who find it difficult to pursue
organic agricuiture as a business. Although, there are relatively
encouraging organic trade investments in East Africa. The
current Ecological Organic Agricuiture Initiative (EAO-I) is being
coordinated by the African Union Commission (AUC) and its
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Introduction

griculture provid.es the primary source of livelihood for
more than 60% of the population in sub-Saharan Africa
ikand about 40-50% in Asia and the Pacific (Inubushi et
al., 2001). Agriculture is highly dependent on ciimate
conditions and it is therefore subject to change and variability,
with obvious Impacts on food security (FAO, 2007). Chariging
environmental conditions such as rising temperatures,
changing precipitation patterns and an increase of extreme
weather events seriously affect agricultural productivity (FAO,
2007). The Fourth Assessment Report of the Inter-
governmental Panel on Ciimate Change (IPCC), revealed that
greenhouse gas (GHG) emissions from the agricultural sector
account for 10-12% of the total anthropogenic annual
emissions of CO2 CFl4 and N2 (IPCC, 2007). This amount
includes oniy direct agricultural emissions; emissions due to
the production of agricultural inputs such as nitrogen fertilizers,
synthetic pesticides and fossil fuels used for agricultural
machinery and Irrigation were not included.
Changes in carbon Stocks as a result of land use change
caused by some agricultural practices were not taken into
account, e.g. Clearing of primary forests. Emissions by
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deforestation dueto land conversion to agriculture, mostly CH4
from livestock raising, biomass burning and wet cultivation
practices and N;0 from the use of synthetic fertilizers
accoonted (Andrasko et al., 2007) for the global GHG
emissions, which can be additionally allocated to agriculture.
N2 are the most important source of agricultural emissions,
NH3 and NO3emissions are nitrogen leakdge into rivers and
Coastal zones. Thus, agriculture production practices emit as
high as 17-32% and 38% of global anthropogenic emissions
(Beilarby et al., 2008; Smith 2007), at least one-quarter of
global anthropogenic GHG emissions. A report by the
International Food Policy Research Institute (FAO, 2007)
warned that climate change if not checked would have major
negative effects on agricultural productivity.

It was predicted that crop productivity is projected to
decrease for even local temperature increases (1-2°C) in many
developing countries, at lower riatitudes, especially in the
seasonally dry and tropical regions and this would increase the
risk of hunger (FAO, 2007). The rise in temperature would
produce adverse impacts on agriculture intropical areas, where
it is the primary source of livelihpod for more than 60% of the
Population in sub-Saharan Africa and about 40-50% in Asia and
the Pacific (Inubushi et al., 2001; IPCC, 2007). By 2050, all
agroecosystems of the world, including temperate areas are
expected to be affected by climate change as reported by IPCC
(2007). Therefore, there are strong needs for ecosystems
designs in order to cope with stress and adaptto change so as
to facilitate food security and sustainable livelihoods in sub
Sahara Africa.

Climate .change would cause vyield declines for most
important crops and result in additional price increases for the
worid's staple food such as rice, wheat, maize and soybeans
(Smith et al.,, 2008; Smith and Lenhart, 1996). The threats of
climate change would include; likely increase of extreme
weather conditions, increased water stress and drought, and
desertification, as well as adverse health effects (extreme heat
and increased spread of diarrhoeal and infectious diseases,
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such as malaria). These adverse effects may over stretched if
adaptation fail into destabilization and secuiity risks, including
loss of livelihoods, malnutrition, forced migration and conflicts
(IPCC 2007; Lobell etal., 2008).

Agriculture today faces the challenge of having to adapt and
respond to climate change and reduce GHG emissions (IPCC
2007). This challenge could be faced by Organic agriculture, in
adaptingto climate change and also reducing GHG emissions.
Organic agriculture ephances biodiversity, protects the fragile
soils and improves the nutritional quality of food (El-Hage
Scialabba and Miuller Lindanlauf, 2010). It ensures high
Standards of animal welfare and provides increased
employment in rural areas. Organic agriculture at the same
time reduces fossil fuel energy use, cuts nutrients and
pesticide pollution and stops potentially harmful pesticide
residues entering our food Chain (El-Hage Scialabba and Miller
Lindanlauf, 2010). There is a need to emphasise on the
mitigation and adaptation of climate change in relation to
organic agriculture as a result of reducing environmental
pollution.

Impacts of Organic Agriculture Practices on Climate Change and
the Environment
Organic agriculture, a holistic production management System,
that avoids use of synthetic fertilizers, pesticides and
genetically modified organisms (GMO), minimizes pollution of
air, soil and water, and optimizes the health and productivity of
interdependent communities of plants, animals, people and
environment at large’ The Codex Alimentarius Commission
(2001). Organic agriculture has well established practices that
simultaneously mitigate and combat climate change, builds
resilient farming Systems, reduce poverty, securing local food
supplies and thereby improve food security. Organic agriculture
is able to quickly, affordably and effectively Sequesters carbon
in the soil (Pimentei etal., 2005).

In addition, organic agriculture makes farms and people more
resilient to climate change, mainly due to its water efficiency,
can withstand extreme weather events and lower risk of
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complete crop failure (El- Hage Scialaaba and Hattan, 2002).
On the other hand, convervtional agriculture relies on fossil fuel
based Chemical nitrogen (N) fertilizers and herbicides
manufactured in energy intensive factories transported to
farms. Millions of tonnes of carbon are emitted from the
ongoing conversion of habitats. For exampie, supply of soya to
intensive livestock operations and the destruction of rainforest
for export beef production. The production and transport of
external inputs, such as Chemical fertilizer and concentrate
feed contributed significantly to emissions of CO2and N2 in
agricultural sector and in the manufacturing process (Eyhorn,
2007; EFIMA, 2005).

Organic agriculture is widely recognized for its environmental
sustainability. A study by the Asian Development Bank
(Andrasko et al., 2007) recommended organic agriculture for
its climate-friendly and resilient farming practices. FAO has
specified organic agriculture as a promising way for agriculture
to mitigate and adapt to climate change (FAO, 2007). Organic
agriculture replaces highly soluble synthetic Chemical nutrients
with naturally occurring- nutrients in manure, compost and
leguminous plants.because the organic agriculture uses 60 to
70% less N input than. conventional agriculture (Niggli et al.,
2009), .

The diversity of crops grown in an organic System, planted at
different times in theyear make organic agriculture more stable
in uncertain weather conditions (Smith and Lenhart, 1996).
Organic crops tend to have deeper and denser roots and
scavenge nitrogen and other nutrients more efficiently than
non-organic crops (Zhang and Li, 2003). Organic agriculture
increases soil fertility and stability, optimises water use,
diversifies crops and incomes, thereby building resilience to
climate change, achieving high yields under difficult conditions
and creating new local markets (Badgley et al., 2007).

Organic agriculture incorporates significant amounts of
organic matter, avoids bare fallows and generally has a higher
Proportion of grasslands within farming Systems (Khan et al.,
2007). Chemical fertilizers and herbicides inhibit the natural
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biological activity of the soil that drives the formation of
compounds that encase and effectively store'carbon (IPCC,

2007) . There are sonne indications that the higher the
appiication of Chemical inputs, the greater the amount of soil

carbon lost, as CO, as the soil fractions are less stable.

However, this is only part of the reason that organic agriculture

Sequesters more CO, than conventional Systems. Compost,

followed by farmyard manure and legumes has the most
efficient conversion of carbon into soil carbon (Niggli et ai,

2008) . In comparison, arable crop residues are relatively poor
at formingsoil carbon whichtends to be rapidly mineralised.

Mitigation of Climate Change in reiation to Organic
Agriculture in the environment

Mitigation involves concepts and Science underlying the main
organic agriculture practices that reduce the greenhouse gases
(GHG) emissions (IFOAM, 2006, IPCC, 2006; Niggli etal., 2008).
The following mitigation aspects which are simple and will be
able to reduce GHG emissions in the environment are hereby
discussed. and the potential in organic agriculture is shown in
Table 1. \ b..wW

Soil Organic Carbon: Organic Agriculture has a significant
contribution in thisaspect. Organic agriculture utilizes organic
fertilisers, fertility building leys with cover crops, green
(legumes)-and animal manures, crop residues and compost to
build soil organic matter, minimize nutrient loss and rnaximize
productivity (IFOAM, 2006). These enhance the production of
soil organic matter by maintaining and increasing soil organic
carbon in agricultural Systems as reported by Smith et al.,
(2008), Leifeld and Fihrer (2010) and Chirinda et al., (2010a).
Soil carbon build-up is stimulated by the additional biomass
that returns to the soil from organic fertilizers, which is absent
when using Chemical fertilizers (Drinkwater and Wagoner 1998;
Pimentei et al., 1995). These practices also contribute to the
build-up of a healthy soil structure (greater aeration, increased
porosity and higher organic matter content), which facilitates
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Chemical Nitrogen Fertilizers: Strong indications had shown
that synthetic fertilizers can lead to losses of soil organic
matter (Klan et al., 2007; Malvaney etal., 2009). One percent
(1%) of global fossil energy consumption is used for Chemical
nitrogen fertilizers. Organic agriculture does not contribute to
this emission as no Chemical nitrogen fertilizers are used (EI-
Hage Scialabba and Miiller Lindanlauf, 2010). Organic Systems
are based on lower nitrogen inputs, closed nutrient cycles and
combined animal and plant production needs to be accounted
for especialiy on the accounting of GHG emissions from farming
System (Miller, 2012). Nitrogen inpit stems from N fixing
leguminous plants and application otcompost and manure are
used. Biological Nfixation itself is not a source of N3 emission
(Rochette and Janzen, 2005). The report of Méller and Stinner
(2009) revealed that soil incorporation of N-rich plant residues
from legume crops can lead to high emissions of N. However,
more research is needed to determine the relative performance
of Chemical and organic fertilizers w.ith relationship to life cycle
emissions and interactions of soil carbon levels.

Fossil Energy: Pimentei et al.. (2005) and Pimentei (2006)
reported the amount of fossil energy use in organic agriculture
as 20-30% (crop farms, per ha: based on corn and soya bean) to
50% (livestock per kcal meat protein: organic grass - fed beef
against conventional grass-fed beef) which was lower than
conventional agriculture. The lower energy used in organic
farms largely because industrial fertilizers and pesticides are
not used thereby avoiding energy inputs for their production
(Lampkin, 2007). Organic farming Systems use less fossil
energy on a per hectare and per unit of food produced basis
than conventional farming System (Schader et al., 2011). In
sonne cases (e.g potatoes) where yields of organic farms are
lower, the energy input per unit output can also be higher
(Cormack and Metcalfe, 2000). Weed control is another aspect
in organic Systems where the tillage increasing needs and
corresponding energy consumption pose problems. However,
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averagely the increased machinery use requires less energy,
than needed for fertilizer production (Cormack and Metcalfe,
2000.

Paddy Rice Production: Methane from paddy rice field
accounts for 11% global agricultural GHG emissions which
influenced the cropping Systems. The rnain influencing factors
are cultivars, organic amendments and drainage (Neue et ai,
1996). While organic amendments increase emissions the
drainage reduces the'emission (Yang and Chang 2001).
Organic Systems add more organic amendments but adding
amendments in the times of drainage could avoid higher
emissions (Xu et ai, 2000; Cai and Xu, 2004). As organic
Systems do not use herbicides, the aquartic weeds have the
tendency to be present in organic rice paddies and weeds have
an additional decreasing effect on methane (Inubushi et ai,
2001). Generally, there are adverse effects of organic paddy
production on methane emissions due to organic fertilization.

Limited Externa! linputs: The use of synthetic inputs like
mineral fertilizers and Chemical pesticides are banned in
organic agriculture (El-Hage Scialabba and Miuller Lindanlauf,
2010). Chemical fertilizers and herbicides inhibit natural
biological activity of the soil that drives the formation of
compounds that encase and effectively stére carbon. The
energy used for the Chemical synthesis of nitrogen fertilizers,
which are totally excluded in organic Systems, represent up to
0.4-0.6 Gt CO2emissions (FAOSTAT, 2009; EFMA, 2005). This
is as much as 10% of direct global agricultural emissions (El-
Hage Scialabba and Miller Lindanlauf, 2010) and around 1% of
total anthrépogenic GHG emissions. Calculated total primary
energy burden of conventional wheat production in the UK was
allocated by 56% to mineral fertilizers and by 11% to pesticides
(Williams et ai, 2006). Pimentei (2006) calculated similar
results for corn in USA, 30-40% for fertilization and 9-11% for
plant protection for wheat and corn. These emissions are
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avoided by organic agriculture. Reduced use of synthetic
fertilizers is believed to result to lower yields per land unit,
depending on the level of intensity of the previous management
Systems.

A review by Badgley et al., (2007) calculated the average
yield losses under organic management for developed
countries of 0-20% and for developing countries, an increase in
yield orhardly anyyield reduction. In low external inputs System
especially in arid or semi arid areas, organic yields always
improve to 180 % (Pretty, 2002; Blaise, 2006). Higher yields in
low external inputs Systems are mainly achieved by the
application of manure from integrated livestock production,
composting and diversification. Organic yields also depend on
availability of other organic nitrogen sources where there is less
or no integrated livestock. However; in an appropriate
agroforestry System lower yields are compensated by producing
other food stuff and goods (Daniels et al., 1999; Rice and
Greenberg2000).

Crop Diversification: By abstaining from synthetic Input use,
organic agricultural Systems cannot but adapt to local
environmental conditions (El-Hage Scialabba and Muiller
Lindanlauf, 2010). Therefore, species and varieties are chosen
for their adaptability to the local soil and climate and their
resistance to local pests and diseases (IPCC, 2007). Organic
farmers prefer notto use uniform crops and breeds and opt for
more robust traditional species, which they tend to conserve
and develop. Growing different assemblages, of crops in time
and space seeks to enhance the agro-ecoSystem resilience to
external shocks such as extreme weather events or price
Variation (Smith and Lenhart, 1996) on which are all risks most
likely to increase as the climate changes (Smith et al., 2007).
Diverse cropping Systems in developing countries do not only
rely on cash crops but also on food crops for house hold
consumption. These Systems also make more efficient use of
available nutrients, with improved productivity and economic
performance, which is of high importance in times of limited
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nutrients and financial constraints (Zhang and Li, 2003).
i

Restoration of Degraded Land: About 70% of the land in dried
area is assumed to be degraded (Dregne and Chou 1994).
Organic farming practices such as crop rotation, cover crops,
manuring and application of organic amendments are
recommended strategies. These are to restore degraded soil
(Blanco and Lai, 2007) and hence improve the livelihoods of
rural population affected by climate change, Edwards (2007)
reported that agricultural productivity was doubled by soil
fertility techniques through agroforestry, application of
compost and introduction leguminous crops into the crop
sequence in one ofthe most degraded soils in Ethiopia in Tigray
Provi.nce. By restoring soil fertility, yieids were increased to a
much greater extent than using syntlietic mineral fertilizers.
Restoration of soil has a huge mitigation potential by increasing
soil carbon Sequestration. The total mitigation of potential of
restoration of degraded land is estimated as 0.15Gt (Smith et
ai, 2008).

Tab.le 1: Mitigation .potential of organic agriculture on climate change in the environment.

Source of GHG Share of Total , Impacts Optimized Remarks

A Avrilhropdgenic GHG  Organic Management

Emissions

Direct cmissions from 10-12%.
agriculture
N;0 from soils. 4;2% Rcduccd Higher Nitrogen usc cffteicncy
Methane (CH4) from enteric 3.5% Opposed effects Increased by lower pefformance
fcrmentation and lower energy conccntration in

lhe dict bul reduccd by lower
replacement rate und multi-use
breeds.

Biomass buming 1.3% Reduction Buming avoided aecording to
organic Standards
Paddy ricc 1.2% Opposed cffecls Increased bv organic amendments

but lowered by drttinage and
aquatic weeds

Mamirc Handling« 0.8% Equal Rcduccd mcthanc cmissions but
no cffcct on N;0

Direct cmissions From forest 12% Reduction Clcarine of primarv ecosvstcins

Clearing for agriculture restricted

Indircci Emissions

Mineral fertilisers 1% Toially prohibited Prohibited use of mirtcral
feililizers

Food chain ? Reduction Inherent energy snviljg but still
inefTicienl distributiori Systems

Carbon Sequestration Enhanced Increased soil organic matter

Source: Ei-Hage Scialabba and Miller Lindanlauf, 2010
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Adaptation of Climate Change in reiation to Organic
Agricuiture in the enviranment

Adaptation actions involve those necessary to restore the
resilience of the eco-systems and their productivity to enable
sustainable economic development when faced with adverse
effects of climate change (IFOAM, 2006, IPCC, 2006; Niggli et
al., 2008). The following adaptation actions in restoring the eco
Systems are discussed with the potential in organic &gricuiture
shown inTable 2.

Low risk farming strategy of externai inputs: Organic
agricuiture lowers toxicity, reduced input lower costs and
increase competitiveness of this farming System economically
hence price premium may be realised. Organic agricuiture is an
alternative to industrial production inputs (i.e mineral fertilizer
and agrochemicals) to decrease pollution (El-Hage Scialaabba
and Mdller Linderlauf 2010). Fayinminnu (2010) demonstrated
and reported that crude cassava water extract (organic
pesticide) as a natural herbicide was a lower cost input and did
notcontribute any pollution concern inthe environment. Itwas
also reported by Fayinminnu et al., (2013) that using crude
cassava water extract as a natural herbicide lowers toxicity and
could control weeds of cowpea as an alternative to synthetic
industrial production input. Due to low cost of inputs in organic
farming, there is effective insurance against crop failure and
reduction as reported by El-Hage Scialaabba and Hattam
(2002), Eyhorn (2007). It also improves natural resources
processes and environmental Services (El-Hage Scialaabba
and Miller Linderlauf, 2010). There is also increase in coping
capacity of farms which reduces the risks indebtedness.
Therefore organic &gricuiture is aviable alternative forthe poor
farmers.

Soii Organic Matter: Reganold et al., (1987) reported that soils
under organic management can capture and stére water better
than soils of conventional cultivation. Organic cultivation is less
prone to extreme weather conditions such as drought, flooding
and water logging (El-Hage Scialaabba and Miller Linderlauf,
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2010) which are expected to be frequent under climate change
(Ahmed et al.,, 2009). Organic farming Systems have been
shown to reduce soil erosion, increase aggregate stability and
stimulate soil biological activity (Siegrist et al., 1998; Lampkin
2007).

Biodiversity of species: Organic agriculture uses a greater
level of diversity amongcrops (Eyhorn, 2007), crop rotation and
production practices which improve ecological and economical
stability than convectitnal, industrialized agriculture which is
offen based on monocultures. Enhanced biodiversity as well as
resilience to adverse effects of climate change are among the
benefits of organic agriculture (Eyhorn, 2007). This reduces
pest outbreaks and severity of plant and animal diseases
(IPCC, 2007), while also improving utilization of soil nutrients
and water (Smith et al.,, 2011). El-Hage Scialaabba and Miiller
Linderlauf (2010) also reported the means of biodiversity as
farm diversification (polycropping) which involves agroforestry
and integrated crop and livestock and use of local varieties and
breeds (IPCC, 2007). The impacts of biodiversity in the
environment had shown risk Splitting (pests and diseases),
enhanced use of nutrient and energy flows, resilience to
climate variability and savings on Capital intensive seeds”and
breeds (El-Hage Scialaabba and Miiller Linderlauf, 2010).

Local and indigenous farmer knowledge: Indigenous and
traditiona! knowledge are a key source of Information on
adaptive capaci,ty, centred on the selective, experimental and
resilient capabiiities of farmers (Altieri and Koohafkan, 2008;
Niggli etal., 2008).Adaptive learning and crop development are
seen as important sources of adaptation to climate change and
variability in farming communities. Many farmers cope with
climate change in different ways: by minimising crop failure
through increased use of drought-tolerant local varieties, water-
harvesting, extensive planting, mixed cropping, agroforestry,
opportunistic weeding and wild plant gathering. Tr;aditional
knowledge (Altieri and Koohafkan, 2008; Niggli et al., 2008),
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coupled withthe right Investments in plant breeding, could yield
new varieties with climate adaptation potential.

Other adaption actions include plant and animal breeding for
improved drought and heat resistance, use of locally adapted
varieties and optimised feeding practices to avoid heat stress
foranimals.

Table 2: Adaptation potential of organic agriculture on climate change in the
environment

Objektives

Alternative to industrial production Improvemcnt of natural resources Rcliance on local resources and

inputs (i.e mineral ferrilisers and processes ;utd environmental independence from volarile priees

agrochemicals) to dccrease Services (e.g soil fonnation, ofagricultural inputs (c.g tnincral

pollutiun predation) fertilizers) that accompany fossil

Conservation and fuel hikes.

In situ Farm diversifieation (e.g Risk Splitting (e.g pests and

development of ugrobiodiversity polycropping, agroforestty and diseases), enhanced use of nutrienl
iniegrated crop/livestock) and u.se of and eneruy flnws, and resilicncc to
local varieties and breeds climate variabilily and savings on

Capital - intensive seeds and breeds.
Soil fertility Nutricnt management (c.g crop Inereased yields enhanced soil

rotations, cover-crops and raahuring water rcrention/drainnge (better
response to droughls and lloods),
i ° If t, ' decreased i_rrigation ngeds and
avoided latid degradalion.

Source: El-Hnge Sciolabba and Mullcr Lindanlauf, 2010
However, there.are challenges facing organic agriculture in
mitigation and adoption processes in reducinggreenhouse gas
(GHG) emissions in the environment (Miller et al., 2012).
These challenges include: Lack of training, extension Services
and information which are critical points that are needed to be
availabie with institutional structures such as having market
access. Doubts of relevant yields and food security about
organic agriculture that, it cannot meet the world’s food
demands, primarily because of low yields and insufficient
organic fertilizer. However, Badgley et al (2007) reported that
recent research organic and other sustainable agriculture
particularly in developing countries and arid regions can have
considerable higher yields than the current used agriculture.
More research is highly needed to increase knowledge in
reducing the N2 emissions with interactions of soil carbon
contents, to improve the effects of organic paddy rice
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production and to develop strategies in reducing the methane
emissions, to reduce emissions from mulching green manures
and cover crops, Sequestration of potential of'above and below
ground carbon input, adaptability of plants to environmental
stress.

| suggest that, Environmentalists/Toxicologists should also
focus on research using organic method(s) on how to reduce
the emissions of toxicant radioactively gases. These include
added new greenhouse gas (GHG), such as halocarbons (e.g
chlorofluorocarbons) -and hexafluoride (from -anthropogenic
activities), which contribute highly to the climate change in the
environment.

Conclusion and Recommendations

Organic agricultural Systems have an inherent potential to both
reduce greenhouse gas (GHG) emissions release in the
environment and to enhance carbon Sequestration in soil.
Organic agriculture, has a strong potential for building resilience
inthe face of climate variability. Its capacity to contribute to the
mitigation of climate change can be considered as an important
benefit to its primary goal (soil productivity, food security,
biodiversity and others) of sustainable land use. Organically
managed Systems contributed potentially to the careful
management of nutrients which reduces N=0 emissions from
soils which are the most relevant single source of direct GHG
emissions from agriculture. Indirect GHG emissions are
reduced in organic Systems by avoidance of mineral fertilisers.
Through the promotion of aerobic organisms and high biological
activity in soils,’ the oxidation of methane is increased hence
organic agriculture has the superior impact in reducing
methane production in the environment. Agroforestry, a
management System that integrates trees in landscaping is
systematically applied in organic agriculture which holds
biggest potential carbon Sequestration in tropical countries.
Absence of synthetic inputs in organic agriculture reduces
toxicants, pollutants and produces a more favourable energy
balance inthe environment.
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The relationship between climate change and agriculture is a
two-way one; climate change in general, adversely affects
agriculture and agriculture contributes to climate change in
several major ways. In developing countries, some of the
poorest people live and farm in subsistence farming, any minor
changes in climate can have disastrous impacts on their lives
and livelihoods. Agriculture releases into the atmosphere a
significant amount of global anthropogenic greenhouse gas
(GHG) emissions around 10-12% annually. Contaminants such
as inorganic fertilisers and synthetic pesticides used in
conventional agriculture are a major concern all overthe world.
The GHG includes C02 mainly from burning of fossil fuels and
deforestation, CH4 from livestock raisipg, biomass burning and
wet cultivation practices, and N2 from the use of synthetic
fertilisers. The challenge is therefore, to design an agriculture
that adapts and responds to the changes in climate
experienced, as well as reduces GHG, persistent pesticides
which have accumulated up the food chain where top predators
(e.g. humans) consume toxic dosages. This challenge could be
met through organic agriculture which increases its ability to
continue functioning when faced with unexpected events such
as' climate change. However, the objective of this paper
therefore, is to overview the implications of organic agriculture
on climate change in the environment, which restores the
environmental balance and has none of deleterious effects on
the environment.

It is therefore recommended that, appropriate policy support,
implementing national, regional and international action plans
on  organic agriculture and climate change should be
implemented in GHG inventories. This will be beneficial interms
of climate adaptation and mitigation. Government and Non-
government Organizations (NGOs) need to promote programs
(awareness) on education about the basic concept of organic
(eco-friendly) farming and also global warming, which will
ensure long-term food security and environmental safety.
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