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Introduction
Climate change is the worldwide environmental threats 

that seriously affect agricultural productivity and it affects 
mankind in numerous ways, including its direct influence on 
food production [1]. Even though the climate change is global, 
developing countries, like Africa is the most adversely affected 
by climate change due to their low level of adaptive capabilities 
[2,3]. The livelihoods of millions of peoples who are poor and 
susceptible are presently threatened by Climate change which 
altering the natural and physical resources they depend on 
generally and agricultural production particularly [4]. The 
impacts of existing and predicted changes in climate fluctuate 
across economies and those climate change sensitive sector 
such as agricultural sectors are the most affected as well as the 
contribution to livelihood, production and employment in such 
countries, economic cost is high given the agricultural sector’s 
[5]. Furthermore, poor countries can incur huge costs from a 
small deviation in climate, particularly due to their poor adaptive 
capacity, lack of technology, and lack of resources to deal with 
climate change. Agricultural crop such as: - barley, maize, and 
wheat output was lost amount to 40 million tons since 1981 (or 
US$5 billion as of 2002) annually due to global warming [6].

Most of central Asia is located mainly in arid and semi-arid 
areas, with agriculture being an important economic sector 
and source of livelihoods in the region; Therefore, the regional  

 
agriculture was challenged by climate change and within the 
region the distributional consequence of climate change may 
probable be twisted against the poorer farmers [7]. When 
compared with global average, the climate of the region has 
been changing more rapidly since 1950s [8]. Temperate areas 
are likely to gain from climate change, whereas, tropical and arid 
areas are likely to lose [9].

Many countries in tropical and sub-tropical regions are 
expected to be more vulnerable to climate change which will 
affect their marginal water balance and harm their agricultural 
sectors. Like other continents of the world, Africa is the one 
under pressure from climate stresses and is highly vulnerable 
to the impacts of climate variability which accounted one 
third of African people (i.e. 220 million are exposed to drought 
each year) [10]. However, different research has been done on 
tropical countries on the extent damage of climate variability on 
agricultural productivity. In Africa and some parts of the worlds, 
climate change is expected to change the dynamics of drought, 
rainfall and heat waves, and prompt secondary stresses such as 
the spread of pests, increased competition for resources, and 
consequent biodiversity losses [1]. Most of African agriculture’s 
are vulnerable to climate change due to agricultural systems 
remain mainly rain-fed and underdeveloped, because of the 
majority of Africa’s farmers are small-scale farmers with 
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few financial resources, limited access to infrastructure, and 
disparate access to information [11]. The expected damage 
from climate change to African agriculture is ranged from 
0.13% to 2% of GDP by 2100 [12]. Because of its dependence on 
agriculture which is highly susceptible to weather and climate 
variables such as temperature, precipitation, and light and 
extreme events and low capacity for adaptation, Sub-Saharan 
Africa has been described as the most vulnerable region to the 
impacts of global climate change. Many studies have been carried 
out to illustrate the effect of climate change and variability on 
agriculture. Therefore, the overall objective of this review is to 
asses, organize and summarize different finding on the impact of 
climate change on the agriculture.

The Effect of Climate Change Variability and Change 
on Crop Production

Long-term mean climate change will have significance 
impacts on global food production and may require ongoing 
adaptation, greater risks to food security may be posed by 
changes in year-to-year variability and extreme weather events 
[13]. Historically, low precipitation events have been attributed 
many of the largest falls in crop productivity [14,15]. However, 
even small changes in mean annual rainfall has an impact on 
productivity [13]. Climate response function indicated that, 
West Africa suffers the greatest losses amounting between 36% 
and 44% of the losses for the entire continent which means this 
damage represent losses between 42% and 60% of agricultural 
GDP in this region whereas, the Sahara countries suffers the 
lowest absolute damages because of agriculture in the Sahara 
has low value [12]. 

Changes in temperature, rainfall and severe weather 
events are expected to reduce crop yield in many regions of 
the developing world, particularly sub-Saharan Africa and 
parts of Asia [13]. Crop yields show a strong correlation with 
temperature change and with the duration of heat or cold 
waves and differ based on plant maturity stages during extreme 
weather events [16]. Crop productivity increase slightly at mid 
to high latitudes for local mean temperature increases of up to 
1-3°C depending on the crop, and then decrease beyond that in 
some regions. At lower latitudes, especially seasonally dry and 
tropical regions, crop productivity decrease for even small local 
temperature increases (1-2°C), which would increase risk of 
hunger [17] and warmer weather was expected to bring longer 
growing seasons in northern areas, and plants everywhere were 
expected to benefit from carbon fertilization [18,19].

Crop production is the most significantly influenced by 
Climate variability year to year, even in high yield and high-
technology agricultural areas [19]. Similarly, the crop yield 
can be increased with irrigation application and precipitation 
increase during the crop growth; meanwhile, crop yield is more 
sensitive to the precipitation than temperature. The growing 
period will reduce, and the planting date also needs to change for 
higher crop production with climate change. Climate change can 

decrease the crop rotation period, so farmers need to consider 
crop varieties, sowing dates, crop densities and fertilization 
levels when planting crops [20]. The positive effects of climate 
change on agriculture are concerned with the CO2 concentration 
augment, crop growth period increases in higher latitudes and 
montane ecosystems; the negative effects include the increasing 
incidence of pests and diseases, and soil degradation owing to 
temperature change (Lal, 2005) [21]. According to Alawa et al. 
[22], the worldwide redistribution of disease vectors, that is, 
the animals, insects, microorganisms and plants that transmit 
diseases which are already upon Nigeria, could increase due to 
climate change. Crop yields in Africa, western Asia and Middle 
East could reduce by 15-35%, and 25-35% respectively, due 
to increase in average global temperatures of just two to four 
degrees Celsius above pre-industrial levels [23].

On the other hand, crop water productivity is an important 
index to evaluate water saving and water investments. It is 
concerned with water saving irrigation is dependent on the 
groundwater level and evapotranspiration. It can be increased 
significantly if irrigation is reduced and the crop water deficit 
is widely induced. In the decreased precipitation regions, the 
irrigation amount will increase for optimal crop growth and 
production, but this may decrease crop water productivity 
[19]. Climate change impacts on water balance will present 
changes in soil water storage, groundwater level, soil moisture 
status and can provide some information about irrigation 
quantity. The water balance will change with precipitation 
and evapotranspiration, and the resultant fluctuations in soil 
moisture status [24]. Climate change is expected to result in 
decreased fresh water availability (surface and groundwater) 
and reduced soil moisture during the dry season, while the crop 
water demand is expected to increase because of increased 
evapotranspiration caused by climate change and the continuous 
introduction of high-yielding varieties and intensive agriculture. 
Increase in temperature, evapotranspiration, variable rainfall 
patterns and interactions of other meteorological parameters 
may have negative effects on irrigation crop water requirements 
(ICWR). For better management of available resources and 
irrigation agricultural productions, it is important to understand 
crop water requirements CWR, current level of water supplies 
and possible effects of climate change in future [25].

The Effect of Climate Change Variability and Change 
on Horticulture

Many studies indicated that horticultural production 
is affected by climate change especially rising temperature 
can affect breaking dormancy of many perennials’ crops. 
Climate change is seriously affected horticultural production 
and productivity. Rainfall patterns and unpredictable high 
temperature are the two major parameters of climate change 
that has far reaching implications on agriculture in general 
and horticulture [26]. Increasing soil salinity affects Vegetable 
production particularly in irrigated croplands which provide 
40% of the world’s food [26]. Horticultural crops such as Fruits, 
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vegetables, flowers, medicinal plants and tubers are grown from 
tropical to temperate, and other horticultural crops like spices 
and plantation crops are specialist species [26]. Sustainability 
of horticulture industry is seriously challenged by Climate 
change poses to human and places incomparable pressure [26]. 
The fluctuation of temperature alters physiological function of 
horticultural crop such as respiration rate, alter photosynthesis 
rate and partitioning of photosynthates to economic parts; 
which lead to alter the phenology, shorten the crop duration, 
days to flowering and fruiting, hasten fruit maturity, ripening 
and senescence [27].

Effect of Climate Change and Variability on Poultry 
Production

All poultry producer agrees that, poultry production is an 
exceptional means in poverty alleviation due to the quick income 
and low investment [28]. Poultry production improvement 
Creating an opportunity for development of the poor section of 
the society [29]. However, Climate change affects egg and meat 
production pattern, because of feed intake of poultry birds and 
more energy is needed to conserve the heat caused by high 
temperature [28-31] (ICAR 2010). On the other hand, climate 
change is also having an adverse effect on the distribution 
of poultry diseases in general and moist climatic conditions 
encouraged the distribution and development of diseases 
[29,30]. Tropical countries are the most affected parts by climate 
change, where a common practice is to house the birds in the 
open side sheds [28].

The Effect of Climate Change Variability and Change 
on Livestock Production

An important agricultural commodity for global food 
security which provides 17% of global kilocalorie consumption 
and 33% of global protein consumption is from livestock 
products [32]. The livestock sector subsidizes to the livelihoods 
of one billion of the poorest population in the world and creates 
a job opportunity near to 1.1 billion people [33]. The growing 
demand of livestock products and its rapid growth in developing 
countries caused ‘‘livestock revolution” [34,35]. Worldwide milk 
production is expected to increase from 664 million tonnes (in 
2006) to 1077 million tonnes (by 2050), and meat production 
will double from 258 to 455 million tonnes [36]. 

However, climate change unfavorably affects livestock 
production through competition for natural resources, quantity 
and quality of feeds, food security, livestock diseases, heat 
stress and biodiversity loss [34]. Therefore, the problem is 
to sustain a balance between productivity, household food 
security, and environmental protection [35]. Most of the critical 
factors for livestock production, such as water availability, 
animal production, reproduction and health were affected 
by temperature. Livestock diseases are also mostly due to an 
increase in temperature and precipitation variation [37]. From 
the same source it is indicated that, livestock production in 
arid and semiarid regions affected by an increase of CO2 on 

pasture whereas positive impacts in humid temperate regions 
and forage quality and quantity is determined by the length of 
growing season which determines the duration and periods of 
available forage. 

Increasing temperature and decreasing precipitation is 
suffering livestock, but because livestock do not have the same 
limitations as crops there are potential benefits to expanding 
acreage [38]. The direct effects of air temperature, humidity and 
wind speed capable of influencing growth rate, milk production, 
wool production and reproduction have been reported by 
[39]. The quantity and quality of livestock feed stuffs such as 
pasture and forage can be indirectly affected by climate change 
significantly influencing farmers` livestock selection choices. 
Climate change enhanced the severity and distribution of 
livestock diseases and parasites. 

In summary, climate change is likely impact on livestock 
production in four main ways: these are impact on pasture, 
animal feed resources, animal production and disease induced 
due to climate change. According to Nicole [40] warmer 
temperatures in winter and increased carbon dioxide levels may 
lead to higher pasture growth rate, total annual production is 
likely decline due to less water availability. Pastures availability, 
quantity and nutritional quality are higher During rainy season 
whereas poor nutritional quality with high fiber and low protein 
contents during dry seasons which often results in declining the 
animal production. Due to declining of animal production, rural 
communities, losing livestock assets could trigger a collapse into 
chronic poverty and have a lasting effect on livelihoods [41]. The 
most sensitive diseases are those that are indirectly transmitted 
especially those that require vehicle for transfer from host to 
host (water- and food-borne disease) or an intermediate host or 
vector as part of its life cycle [42].

The Effect of Climate Change Variability and Change 
on Fish Production

Health and functioning of the ecosystems determined the 
productivity of a fishery on which it depends for food, habitat 
and even seed dispersal [43]. As noted in Ipinjolu et al. [44], the 
effects of climate change on fisheries and aquaculture could be 
negative or positive depending on the severity and extremity 
of the shift in the climate elements. Fisheries is particularly 
vulnerable because aquatic habitats directly absorbed and stores 
part of the solar heat energy, most fish species are cold blooded 
and majority of the physico-chemical parameters, and the 
quality of water bodies, interrelate with the water temperature. 

The few measurements of physico-chemical and biological 
properties available are irregular measurements of temperature, 
salinity, dissolved oxygen, nutrients, primary production and 
benthic species. The impacts of changing climate on these 
properties of water bodies are expected to have different 
unintended consequence in each case on output potential and 
uses. Rising temperatures reduce levels of dissolved oxygen and 
increase metabolic rates of fish which lead to increase in fish 
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deaths, decline in production, increase in feed requirements 
and increasing the risk and spread of disease [45]. Changes in 
rainfall will cause a spectrum of changes in water availability 
ranging from droughts and shortages to floods and will reduce 
water quality [46]. The invasive species are presumed to be in 
competition with native fish species in seas [47]. The sea level 
rise; available stocks of commercial importance; the total area 
of wetlands that bring changes in biodiversity, fishing ground 
characteristics would be greatly diminished and migration of 
fish to and from their spawning and feeding grounds affected. A 
generalized change in sea temperature could expected to lead to 
a degraded environment for the ichthys-fauna (fishlike) and to 
a possible decrease in the productive potential of inland waters 
[48]. 

Table 1: Twenty national economies most vulnerable to the impacts 
of climate change on fisheries and aquaculture (with IFAD Regional 
Division indicated).

Rank Country

1 Angola

2 Congo

3 Russia

4 Mauritania

5 Senegal

6 Mali

7 Sierra Leone

8 Mozambique

9 Niger

10 Peru

11 Morocco

12 Bangladesh

13 Zambia

14 Ukraine

15 Malawi

16 Uganda

17 Zimbabwe

18 Cote d’Ivoire

19 Yemen

20 Pakistan

Source: Allison et al. [48].

Fish stocks on which are exploited commercially are affected 
directly and indirectly by climate change. The direct effects of 
climate changes act on physiology and behavior that change 
growth, reproductive capacity, mortality and distribution, 
whereas, indirect effects change the important requirement 
for fish survival and reproduction such as: -productivity, 
structure and composition of the marine ecosystems [49]. 
The associations between fisheries and their ecosystems are 
deeper and more significant than those that exist in mainstream 
agriculture [50]. The ecosystem health and functioning on which 
it depends for food, habitat and even seed dispersal is the key 
factor on productivity of a fishery [43]. The most harmful to fish 

production are: -the increment of temperature and acidity, lower 
dissolved oxygen and changes to salinity [51]. Temperature and 
primary production are particular characteristics of the aquatic 
environment which will be affected by climate change (Table 1) 
[48].

The Effect of Climate Change and Variability on 
Apiculture

Honeybees are preserved mainly for honey production in 
Europe and across the world [52,53]. It is an important of the 
world’s economy and trade of natural honey was worth US$ 3.3 
billion in 2011 [54]. The global production of honey over the 
last half century has been a steadily increased and the average 
productivity of each hive has also increased [55]. The production 
growth has outstripped in bee colonies which increased by more 
than a factor of two [53]. 

However, the climate changes are adversely affecting the 
agricultural sector in general and apiculture particularly. Honey 
production is one of the most sensitive parts among agricultural 
practices which are directly or indirectly affected by climate 
variability such as temperature, precipitation, rainfall, flooding, 
Drought, etc. Honeybees remain active at low latitudes, while it 
is complete inactivate at high latitudes throughout the year [56]. 
Similarly, within the tropics, the activity of honeybees decreases 
with increasing elevation. In particular, climate change 
contributes to the decline in pollinators, including honeybees, 
and a damage of harmonization between pollinator activity and 
flowering [57,58]. 

The production of honey has an extensively affected by the 
warming aspect of climate change. Honey bee development cycle 
can be influenced by climate change and it is generally agreed that 
each race of honey bees grows at its own rate [59]. According to, 
Conte & Navajas [58], honey bees move from one geographical 
region to an unknown area during any kind of climate change, 
and therefore, sure to have measurable consequences. During 
harsh season, honey bees store their honey to provide them 
with the energy they need to survive until favorable condition 
come for them. Due to these reasons the honey production and 
productivity became decrease and the income generated form 
honey became decline which collapses the economy of one 
country as well as the livelihoods of the community who rely 
on the honey production. Among the environmental factors that 
may impact the delivery of provisioning services by honeybees 
is climate change as the observed variation in honeybee 
abundance and honey yields along climatic gradients proposes. 
Temperature and to a lesser degree precipitation seem to exert 
a primary control on honeybee activity, yet the extent to which 
climate change will impact honey yields is poorly understood 
[55,60].

Conclusion
Agriculture is the most vulnerable sector to climate change 

and variability. Among the agriculture sector crop production, 
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livestock production, apiculture (beekeeping), horticulture and 
aquaculture (fish production) are the most susceptible one to 
climate change. Similarly, those countries who dependent on 
agricultural activities are affected more than those of agricultural 
independent countries. Climate change impacts on crop yield 
are often integrated with its effects on water productivity and 
soil water balance. Global warming will influence temperature 
and rainfall, which will directly have effects on the soil moisture 
status and groundwater level. Crop yield is constrained to crop 
varieties and planting areas, soil degradation, growing climate 
and water availability during the crop growth period. With 
temperature increasing and precipitation fluctuating, water 
availability and crop production will decrease in the future. If the 
irrigated areas are expanded, the total crop yield will increase; 
however, food and environmental quality may degrade. Soil 
evaporation and plant transpiration will be changed with climate 
change; thus, water use efficiency may decrease in the future. 
Improving water productivity and keeping stable relations with 
global food suppliers will be vital for food security.

Recommendation
Climate change has an adverse impact on agricultural sector. 

To reduce the impact of climate change on the production and 
productivity adopting and exercising different adaptation 
strategies is important. Among adaptation strategies: - 
using traditional ecological knowledge, irrigation activities, 
water harvesting, strong policy, using advanced technology, 
strong institutional frame work, enable to use the existing 
opportunities, introducing stress tolerant crop varieties are very 
important to minimize the effect of climate change. In addition 
to adaptation strategies mitigation measurement is also play a 
great role in moderate the impact of climate change. Sustainable 
forest management, afforestation, reforestation, agroforestry 
practices, wetland protection are some of mitigation measure to 
climate change impact.
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