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Abstract 
The study surveyed the perceived effect and adaptation of climate change on poultry 
production in Enugu-North Agricultural Zone of Enugu State. A 
questionnaire/interview schedule was used to collect information from 60 poultry 
farmers. Percentage and mean score were used to analyze the data. Reduced body 
weight (M=3.1); reduced fertility (M=3.3) and reduced feed intake (M=3.1) were 
perceived by farmers as effects of climate change on poultry. Coping strategies used 
by farmers included keeping of resistant varieties (56.5%); adapting extensive 
poultry management (65.8%) and keeping other livestock (53.8%). Respondents 
perceived climate change as excessive sunshine (90%); excessive rainfall (80%) 
and increased incidence of drought (66%). The perceived causes of climate change 
included burning of fossil fuels from industries (M=4.2); burning of firewood (M=4.0) 
and deforestation (M=3.7). Sources of information available to the farmers were 
radio (33.3%); farmers’ meeting (28.3%), and friends (26.7%). Technical innovations 
(adaptation measures) should be made available to farmers to enable them cope 
with the challenges of climate change.  
Keywords: Climate change, poultry farmers, adaptation 
 
Introduction  
 
Poultry keeping is makes an important contribution to the livelihoods of the most 
vulnerable rural households in developing countries. Poultry has become a popular 
industry for the small holders that have great contribution to the economy of the 
country (Nigeria). The poultry profession has assumed greater importance in 
improving employment opportunity and animal food production. (Olagunju

 

and 
Babatunde, 2011). The poultry industry has also been described as the fastest 
means of bridging the protein deficiency gap prevailing in the country (Eekeren, 
Mass, Saatkamp and Verschuur 1995; Apantaku, Omotaya and Oyesola 1998). A 
report by Okonkwo and Akubuo (2001) shows that about ten (10) percent of the 
Nigerian population is engaged in poultry production, mostly on subsistence and 
small or medium-sized farms. People depend on poultry for food and poultry farming 
serves as part-time work to supplement the income of small and marginal farm 
families. Poultry production is essential activity because of its vast potential to bring 
about rapid economic growth, particularly benefiting the weaker or the less privileged 
in the community. Furthermore, it needs low capital and short period of time to make 
quick returns within weeks and months in case of broilers and layers, respectively 
(Ekunwe, Soniregun and Oyedeji, 2006)  
  
However, it is obvious that temperature has influence on poultry farming. This 
influence has amplified as there is climate change across the globe. Climate change 
is any change in climate over time, whether due to natural variability or as a result of 
human activity (BNRCC, 2011). Evidence from the Intergovernmental Panel on 
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Climate Change (IPCC, 2007) is now overwhelmingly convincing that climate change 
is real, that it will become worse, and that the poorest and most vulnerable people 
will be the worst affected. The IPCC predicts that by 2100 the increase in global 
average surface temperature may be between 1.8° C and 4.0° C. With increases of 
1.5° C to 2.5° C, approximately 20 to 30 per cent of plant and animal species are 
expected to be at risk of extinction (FAO, 2007) with severe consequences for food 
security.  
 
The International Fund for Agricultural Development (IFAD, 2009) acknowledges 
climate change as one of the factors affecting rural poverty. While climate change is 
a global phenomenon, its negative impacts are more severely felt by poor people in 
developing countries such as Nigeria who rely heavily on the natural resource base 
for their livelihoods, and due to their low level of coping capabilities (Nwafor, 2007; 
Jagtap, 2007). Changes in climate are severely affecting agricultural production in 
many African countries (APF/NEPAD, 2007). Studies by Deressa, Hassan, Alemu, 
Yesuf et al. (2009) reveal that African’s agriculture is negatively affected by climate 
change and its rural poor communities rely greatly for their survival on agriculture 
and livestock keeping that are also amongst the most climate-sensitive economic 
sectors. The weather is erratic, vulnerable and unreliable to livestock farmers. 
Todaro and Smith (2009) conclude that worst impacts of climate change are felt by 
livestock farmers. 
 
Climate changes in form of drought, temperature variability, too much sunshine and 
windstorm (Gueye, 2003) have negative effects on poultry production. High or low 
temperatures lead to diseases infection while wind may serve as agent for spread of 
air-borne diseases that affects poultry (Guey, 2003). Furthermore, Rajkuma, Reddy, 
Rama Rao, Radhika et. al. (2011) reported that poultry flocks are particularly 
vulnerable to climate change because birds can only tolerate narrow temperature 
ranges. Adaptation to climate change refers to adjustment in natural or human 
systems in response to actual or expected climatic stimuli or their effects, which 
moderates harm or exploits beneficial opportunities (IPCC, 2001).  Poultry farmers 
therefore need to consider making adaptations now to help reduce cost, risk and 
concern in the future (Farming Features, 2009). Therefore, this study answers the 
following questions: What are farmers perceive evidence to climate change? What 
are their perceive effects of Climate change? What are the effects of climate change 
on poultry? What adaptive measures do the farmers undertake and what are the 
constraints for carrying out these measures successfully. 
 
Therefore this study was designed to ascertain poultry farmers’ adaptation measures 
to climate change in Enugu North agricultural zone of Enugu State, Nigeria. 
Specifically the study sought to: ascertain perceived evidence of climate change by 
the farmers; determine perceived causes of climate change by the respondents; 
ascertain the perceived of climate change on poultry production; determine 
adaptation measures undertaken by farmers; and identify constraints to the use 
adaptive measures. 
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Methodology 
 
The population for the study comprised all poultry farmers in Enugu North 
Agricultural Zone of Enugu State. Six blocks were randomly selected out of eight 
blocks in the zone. Two cells were selected from each of the six blocks using simple 
random sampling procedure. A list of all poultry farmers was collected with the help 
of extension agents from each of the cells. Five poultry farmers were then selected 
by simple random sampling technique giving a total of 60 poultry farmers.  Pre-tested 
questionnaire/structured interview schedule was developed based on objectives and 
used to collect data.  
 
The socioeconomic characteristic of the respondents were measured thus: age 
(years), sex (male or female) etc. In order to ascertain the perceived evidence of 
climate change by poultry farmers, a check list was provided for them to tick 
accordingly. Any respondent that scored 50% and above was regarded as those that 
perceived evidence of climate change while those that scored less than 50% did not 
perceive evidence of climate change. The respondents were asked to identify the 
causes of climate change from the list of possible causes. Therefore, the extent to 
which the identified causes of climate change were perceived by the respondents 
were measured on five point Likert-type scale of : to a very great extent (5), to a 
great extent (4), to an extent (3), to a little extent (2) and to no extent (1). These 
values were summed up to 15 and divided by 5 to give a mean score of 3.0 The 
items with mean score ≥ 3.0  were regarded as perceived causes of climate change 
by the respondents while items with mean score < 3.0 were regarded as not  
perceived as causes of climate change by the respondents. The level of effects of 
climate change on poultry production was measured on a four point Likert-type scale 
of:  high (4), moderate (3), low (2) and no effect (1). The values were summed up to 
10 and divided by 4 to give a mean score of 2.5 The items with mean scores ≥ 2.5 
were regarded as having high effect of climate change on poultry production while 
those with scores < 2.5 were regarded as having low effects. 
 
In order to obtain a quantitative measure of respondents’ agreement on the use of 
each technique (adaptive measures) in cushioning the effects of climate change, a 
checklist of various adaptive measures which were obtained from literature and 
personal interviews, was utilized. Respondents were requested to tick the measures 
used in adapting to the climate change effects. Any response option (adaptive 
measure) with score ≥ 50% was regarded as being useful and important while items 
with scores < 50% was regarded as not being useful and important in cushioning the 
effects of climate change by farmers. In case of the constraints, a check list of 
possible constraints was provided and respondents asked to indicate accordingly. 
Thereafter, items with scores ≥ 50% were regarded as having constraints to the 
adaptive measures while items with scores < 50% were regarded as having no 
constraints to the adaptive measures. Descriptive statistics such as percentage, 
mean score and standard deviation were used to analyse the data. Objective 3 and 4 
were analysed by use of mean scores and standard deviation while objective 1, 2, 5 
and 6 were analysed using percentage.  
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Results and Discussion 
  
The result shows that majority (75.0%) of the respondents (Table 1) were within the 
age range of 30-39 years. The mean age of the respondents was 49 years. This 
shows that the respondents were in their active age and therefore productive. 
Majority (66.7%) of the respondents were female. This shows that rural women were 
more involved in poultry production. Therefore women should be targeted in the 
event of any climate change programmes on poultry in the study area. About 58% of 
the respondents were married. This shows that married persons predominated in 
poultry farming in the study area. Married people are responsible and so may easily 
find ways of adapting to effects of climate change on poultry as this may increase 
their productivity and subsequently bring to bear in catering for their family. Thirty 
three percent of the respondents had primary education while 30% had post primary 
education. Only 12% had tertiary education while up to 25.0% of the respondents 
had no form of formal education. Thus majority (75.0%) of the respondents were 
educated at least up to primary school level. This implies that they are able to 
harness information on climate change. Adedoyin, Fapojuwo and Torimiro (1999) 
pointed out that high level of education is a very good springboard for effective 
extension service. Good educational qualification may impact positively on the 
respondents’ biochemical, social and economic understanding of climate change 
issues and ability to adapt to it. Greater proportion (40.0%) of the respondents 
engaged in farming as their major occupation. 
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Table 1 

Distribution of respondents by socioeconomic characteristics 
 

Variable  Frequency  Percentage  Mean (M) 

Age  4 6.6  
20-29 10 16.7  
30-39 20 33.3  
40-49 15 25.0 49 
50-59 6 10.0  
60 and above 5 8.4  
Sex     
Male  20 33.3  
Female  40 66.7  
Marital status    
Married  35 58.3  
Single  15 25.0  
Widowed  8 13.4  
Separated/divorced 2 3.3  
Educational attainment:    
No formal education 15 25.0  
Primary education 20 33.3  
Post primary education 18 30.0  
Tertiary education 7 11.7  
Household size:    
1-5 22 36.7  
6-10 30 50.0  
11-15   5   8.3 7 
16-20   3   5.0  
Major occupation    
Farming 24 40.0  
Trading 12 20.0  
Civil service 18 30.0  
Artisans   5   8.3  
Nursing   1   1.7  

 
Majority (45.0%) of the respondents had 21-40 birds in their farms (Fig 1). The mean 
stock size was 36. This implies that poultry production in the study area is on 
subsistence level. This may be because of constraints (of which climate change 
effect may be one of them) that may hinder expansion of their farms therefore they 
can adapt easily as the cost and time spent for adaptation will be low. 
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Table 1 indicates that 50.0% of the respondents have a household size within the 
range of 6-10. The mean household size was 7. This implies that the respondents 
had fairly large household size which could possibly serve as source of farm/family 
labour. It could also serve as source of information on climate change issues. 

 
Perceived evidence of climate change 
 
Excessive sunshine was noted by most (90.0%) of the respondents as a sign for 
climate change (Fig 2). Also majority (80.0%) of the respondents indicated excessive 
rainfall as a major evidence of climate change. Others included: short period of 
hamattan (75.5%) and increased incidence of drought (66.7%). This implies that the 
respondents have perceive evidence that climate has changed and therefore will be 
willing to adopt new technologies related to climate change adaptation. Yahaya, 
(2009) stated that the unusual weather change which brings about rain in different 
parts of Nigeria in January is an indication of serious negative effects of climate 
change. 
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Perceived causes of climate change 
 
The results Table 2 indicate that farmers perceived causes of climate change 
included: burning of fossil fuel (M=4.2), burning of firewood for cooking (M=4.0), use 
of generator (M=3.9), bush burning (M=3.8), deforestation (M=3.4), overgrazing 
(M=3.5), use of fertilizer on farmland (M=3.4), use of pesticides (M=3.4) and 
decomposition of organic waste (M=3.5). This implies that human activities are to a 
large extent the major causes of climate change as indicated by respondents in the 
study area. There is strong evidence that the warming of the earth’s over the last half 
century has been caused largely by human activity, such as the burning of fossil 
fuels and changes in land use including agriculture and deforestation (The Rural 
Society, 2010). Similarly, IPCC (2007) noted that the main cause of climate change 
has been attributed to anthropogenic (human) activities while Lohnman (2006) 
opined that climate change is closely associated with burning of oil, coal or gas. 
However, the respondents perceived to no extent that swamp rice production 
(M=2.4), gas flaring from oil companies (M=2.4), oil spillage (M=2.5) etc. were 
causes of climate change. The reason why they did not perceive oil spillage as one 
of the causes of climate change may be because oil exploration is not yet common in 
the zone. 
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Table 2  
Perceived causes of climate change 

 

Variable  Mean (M) SD 

Burning of fossil fuel by industries 4.2* 1.22 
Burning of firewood for cooking 4.0* 1.21 
Use of generator to generate electricity 3.9* 1.24 
Bush burning 3.8* 1.20 
Deforestation 3.7* 1.25 
Over-grazing of farm land by livestock 3.5* 1.22 
Use of excess fertilizer on farm land 3.4* 1.23 
Use of pesticides 3.4* 1.45 
Decomposition of organic waste 3.5* 1.48 
Gas flaring from oil companies 2.4 1.5 

Gas releases such as CO2 from industries 2.6 1.4 
Swamp rice production 2.4 1.5 

High rate of irrigation 2.5 1.4 

Oil spillage 2.5 1.6 

 
Perceived effects of climate change 
 
Most farmers in the study area have noticed significant changes in the climatic 
conditions (see Fig 2) and they claim such climatic conditions have been manifested 
in several forms. Table 3 summarizes the climatic effects farmers have observed. 
Almost all the variable except reduced sale of poultry birds (M=1.5) and change in 
taste of poultry meat (M=2.1) were perceived as high effects of climate change on 
poultry as their mean scores were greater than 2.5. Data in Table 3 also show that 
the standard deviations for all the issues considered were less than 1.5. This 
indicates that farmers’ individual scores as regards their experience of climate 
change effects/impacts on agriculture did not differ much from their mean scores. 
These results are not surprising since it is obvious that high heat waves have a 
negative effect on poultry production and could have serious impact on poultry 
industry. This finding corroborates the opinion of Gueye, (2003) who reported that 
climate changes in form of drought, temperature variability, too much sunshine and 
windstorm have negative effects on agricultural production especially on poultry 
production. High or low temperatures lead to diseases infection while wind may 
serve as agent for spread of air-born disease that affects poultry (Guey, 2003). 
These extreme climatic events could have dramatic effects on the economy of the 
country. Heat distress suffered by animals will reduce the rate of animal feed intake 
and result in poor growth performance (Rowlinson, 2008).  For rural communities, 
losing livestock assets could trigger a collapse into chronic poverty and have a 
lasting effect on livelihoods. 
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Table 3 
Perceived effects of climate change 

 

Variable Mean (M) SD 

Reduced body weight 3.1* 1.22 
Increased disease infection 3.0* 1.21 
Reduced egg size 2.8* 1.24 
Reduced feed intake 3.1 1.20 
Reduced fertility 3.3* 1.25 
Decreased activity 3.1* 1.22 
Increased mortality 3.2* 1.23 
Reduced farmers income 2.7* 1.45 
Change in taste of poultry meat 2.1 1.48 
Reduced sale of poultry birds 1.5 1.46 

 
Sources of information about climate change 
 
Respondents’ sources of information (Fig 3) on climate change included: radio 
(33.3%),film show (30.0%), farmers meeting (28.3%), friends (26.7%) and extension 
workers (25.0%) . This result corresponds with the report of Christanell, Burger-
Scheidlin and Vogl (2009) who opined that in Australia, farmers’ explanations for 
climate change are dominated by prevailing scientific discourses represented in the 
media and rarely base on the farmers’ conclusions drawn from their own (local) 
observations. This shows that extension workers did not perform their duties very 
well as to supply climate change information to the farmers in the study area. In 
order to sustain the agricultural sector that plays pivotal roles in human existence in 
terms of the provision of food, fibre, fun, fuel and income, strategies of change need 
to be urgently initiated to cope with the changing climate. Agricultural extension has 
key roles to play in initiating this change. This is because adaptations to climate 
change impacts require changes in knowledge, attitudes, resilience capacities, and 
skills of the people and agricultural extension can bring this change. It has been 
observed that agricultural extension is involved in public information and education 
programmes that could assist farmers in mitigating/adapting to the effects of climate 
change (MOE FRN,2003) such as awareness creation and knowledge brokerage on 
the issues of climate change; building resilience capacities among vulnerable 
individuals, communities and regions; encouragement of wide participation of all 
stakeholders in addressing climate change issues; and developing appropriate 
frameworks for coping/adapting to climate change effects/impacts.  
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Adaptation strategies of poultry farmers to climate change  
 
The most significant adaptive measures used by farmers in coping with climate 
change effects in the study area are presented in Fig 4. The respondents undertook 
keeping of resistant birds (56.5%), keeping of early maturing birds (53.1%), 
extensive poultry management system (65.8), keeping different bird varieties 
(51.4%), keeping of birds and other livestock (53.8%), raising brood and sale 
(52.3%) etc as adaptive strategies to poultry production. This shows that farmers are 
already making efforts to cushion the effects of climate change. On the contrary, in 
Australia, even though farmers are aware of the impact climate change has on 
agricultural land and local ecosystems, farmers rarely react through adaptive actions 
or changes in the local agricultural production (Christanell, Burger-Scheidlin and 
Vogl 2009).  On the other hand, Nzuma et al. (2010) stated that in Africa local 
farmers are already using local adaptation strategies to cope with climate change. 
Furthermore, ILRI (2008) reported investment in multiple livestock species as one of 
the adaptive measures for farmers to cope with the effect of climate change. In 
Enugu State, Nigeria, the most popular adaptive measure used by respondents was 
the use of resistant crop and animal varieties/species (Ozor and Nnaji, 2008). The 
use of resistant poultry species provides useful adaptations and resilience to the 
effects of climate change. Such birds are known to survive and complete their life 
cycles normally even when the environment will not allow others to thrive. The 
increased adoption of resistant species may not be unconnected with the fact that 
farmers encounter serious disease infections, which have been recognized as one of 
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the most outstanding effects of climate change in the area (see Table 4). Keeping 
different types of livestock is adopted by farmers for reasons which may be to ensure 
food security, increased income, reduced incidence of pests and diseases, among 
others. 

 
 
Constraints to adoption or use of climate change adaptive measures 
 
The analysis of barriers to adaptation to climate change in the study area indicates 
that there are five constraints to climate change adaptive measures. These are lack 
of information (92.0%), high cost of adaptation (78.0%), shortage of labour (75.5%), 
poverty (84.4%) and poor link to input and output markets (61.5%) (Figure 5). Most 
of these constraints are associated with poverty. Lack of money hinders farmers 
from getting the necessary resources and technologies. However, lack of information 
to adaptation options could be attributed to the fact that researches on climate 
change and adaptation options have not been strengthened in the country hence, 
information is lacking in this area. The fact that adaptation strategies are costly 
((Mendelson and Williams, 2004) makes farmers vulnerable to the negative effects of 
climate change. This cost could be revealed through the need for intensive labour 
use. Thus, if farmers do not have sufficient family labour or the financial means to 
hire labour, they cannot adapt easily to climate change.  Apata et al, (2009) reported 
that the most adverse effects of climate change are felt mainly by developing 
countries, especially those in Africa due to their low level of coping capabilities 
(Nwafor, 2007; Jagtap, 2007). It is noted by IFAD (2009) that the capacity of local 
communities to adapt to climate change and mitigate its impacts will also depend on 
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their socio-economic and environmental conditions, and on the available resources. 

 
 
Farmers need more information and enlightenment on how to curb and mitigate the 
effect of climate change. The same frontal attack that was and is currently given to 
HIV/AIDS campaign is needed for climate change issues if we are to ensure food 
security in the face of unabated urbanization. This circumstance poses great 
challenge for agricultural extension. Climate change presents new challenges and 
threats to food security in most countries especially the developing ones. This 
demands that extension service shall brace up to the development by re-training its 
staff to acquire the capability (knowledge and skills) in managing the risks that 
climate change pose especially in rural areas where the greater part of agricultural 
activities take place. 
 
Conclusion and recommendation 
 
Based on the findings of the study, the following conclusions were drawn: farmers 
perceived excessive sunshine as evidence of climate change, while anthropogenic 
causes where the main causes of climate change in the study area; key effect of 
climate change in the study area was reduced fertility while the key adaptive 
measure used by farmers was extensive poultry management system; and lack of 
information on climate change and poverty were the major barriers to climate change 
adaptation. The study recommended the following: extension has to play a key role 
in providing information to farmers in the study are; technical innovations (adaptation 
measures) should be made available to farmers to enable them cope with the 
challenges of climate change; government should grant loans to poultry farmers to 
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enable them procure new technologies to meet the protein demands of an ever 
increasing population; and efficient and affordable adaptation practices need to be 
developed for the rural poor who are unable to afford expensive adaptation 
technologies.  
 
References  
Adedoyin, S.F.; Fapojuwo, O.E and Torimiro, D. (1999). Educational communication 

materials in Agric. Technology Promotion: A survey of extension agents in 
Ijebu area of Ogun State. Proceeedings of the fifth Annual National 
Conference of the Agricultural Extension Society of Nigeria AESON 12th – 
14th April. 

Apantuku, S.O; Omotaya, A. M. and Oyesola A.B.(1998). Poultry farmers willingness 
to participate in Nigerian agricultural insurance scheme in Ogun State, Nigeria 
(Eds: Oduguwa O.O, Fanimo A.O and Osinowo O.A) Proceedings of the 
Silver Anniversary Conference, Nigerian Society for Animal Production. 
Gateway Hotel, Abeokuta 21-26 March 542. 

 
Apata T.G, Samuel K.D, Adeola AO (2009). Analysis of climate change perceptions 

and adaptation among arable food crop farmers in South Western Nigeria. 
Paper Presented at the International Association of Agricultural Economists 
Conference, Beijing, China. 

 
APF/NEPAD (2007). Climate change and Africa.  8th Meeting of the Africa 

Partnership Forum 
Berlin, Germany 22-23 May  

 
Building Nigeria's Response To Climate Change (BNRCC) (2008). Vulnerability, 

impact and adaptation. Climate change in Nigeria. 
www.nigeriaclimatechange.org/ Accessed 30th June 2012. 

 
Christanell, A ; Burger-Scheidlin, H and Vogl, C. R (2009). Understanding Austrian 

farmers’ perception of climate change: Local observations, influences from the 
media and adaptive strategies I Working Group Knowledge Systems and 
Innovations. Inst. of Organic Farming, Univ. of Natural Resources and Applied 
Life Sciences Vienna. 

 
Deressa, T; Hassan, R.M; Alemu, T; Yesuf, M. and Ringler, C. (2008). Analyzing the 

determinants of farmers’ choice of adaptation methods and perceptions of 
climate change in the Nile Basin of Ethiopia. International Food Policy 
Research Institute (IFPRI) Discussion Paper No. 00798. Environment and 
Production Technology Division, IFPRI, Washington D.C. 

 
Eekeren N, Mass A, Saatkamp, H and Verschuur, M (1995). Small scale poultry 

production in the tropics. Wageningen: Agromisa. Available at 
www.cd3wd.com/cd3wd_40/lstock/001/.../04-e-2004_screen.pdf Accessed 
3/3/2012. 

 
Ekunwe, P.A. O.O. Soniregun and J.O. Oyedeji, (2006). Economics of small scale 

deep litter system of egg production in Oredo Local Government Area of Edo 



Journal of Agricultural Extension 

 Vol. 17 (1) June, 2013 

 ISSN 1119-944X 

113 

 

State. Nigeria Federal Office of Statistics (FOS), (1996): Population Figures 
FOS Publication. Int. J. Poult. Sci., 5: 81-83. 

 
FAO (2007). Adaptation to Climate Change in Agriculture, Forestry, and Fisheries: 

perspective, framework and priorities FAO, Rome. 
 
Farming Features (2009). Climate change and poultry production. Production 

mèanagement Featured Articles. 5M Enterprises Ltd. 
 
Guyèye, E .F. (2003a). Information dissemination for family poultry research and 

development. Livestock Research for Rural Development, 15: 
www.cipav.org.co/lrrd/lrrd15/2/guey152.htm [Accessed 21 Feb. 2008]. 

Intergovernmental Panel on Climate Change (IPCC), (2001). Climate change: The 
scientific basis. http://www.ipcc.ch/.  Accessed 7th October 2011 

 
International fund for Agriculture and Development (IFAD) (2009). Enabling poor 

rural people to overcome poverty. Available www.ifad.org/lrkm/index.htm 
Accessed 7th October, 2011 

 
International Livestock Research Institute (ILRI) (2008). Better lives through livestock 

Animal agriculture to reduce poverty, hunger and environmental degradation 
in developing countries www.ilri.org. Accessed 4th march 2012. 

 
IPCC (2007). Climate change (2007). The fourth assessment report (AR4). 

Synthesis report for policymakers http: // www.ipcc.ch/pdf/assessment-
report/ar4/syr/ar4_ syr_spm.pdf. (Access 10th August, 2009). 

 
Jagtap S. (2007). Managing vulnerability to extreme weather and climate events: 

Implications for agriculture and food security in Africa. Proceedings of the 
International Conference on Climate Change and Economic Sustainability 
held at Nnamdi Azikiwe, University, Awka, Nigeria. 12-14. 

 
Lohmann, L. (2006). Carbon traing a critical conversation on climate change, 

privatization and power. Development Dialoque no. 48. 
 
Mendelsohn, R. and L. Williams. 2004. Comparing forecasts of the global impacts of 

climate change Mitigation and Adaptation Strategies for Global Change 9: 
315-333.  

 
Ministry of Environment of the Federal Republic of Nigeria (MOE. FRN) (2003). 

Nigeria’s First National Communication under the United Nations Framework 
Convention on climate change. Abuja, Nigeria. 

 
Nwafor J.C (2007). Global climate change: The driver of multiple causes of flood 

intensity in Sub-Saharan Africa. Paper presented at the International 
Conference on Climate Change and Economic Sustainability held at Nnamdi 
Azikiwe University,Awka, Nigeria , 12-14 June 2007. 

 



Journal of Agricultural Extension 

 Vol. 17 (1) June, 2013 

 ISSN 1119-944X 

114 

 

Okonkwo, W .I. and Akubuo, C. O. (2001).  Thermal analysis and evaluation of heat 
requirement of a passive solar energy poultry chick brooder in Nigeria. 
Journal of Renewal Energy, 9: 1 (2001). 

  
Olagunju F. I.and Babatunde R. O. (2011). Impact of credit on poultry productivity in 

southwestern Nigeria. ARPN Journal of Agricultural and Biological Science, 
6(10): 58-65. 

 
Ozor, N. and Nnaji C. (2011). The role of extension in agricultural adaptation to 

climate change in Enugu State, Nigeria. Journal of Agricultural Extension and 
Rural Development Vol. 3(3):. 42-50. Available online http:// 
academicjournals.org/JAERD. 

 
Rajkumar, U. Reddy, M. R. Rama Rao, S. V. Radhika K and M. Shanmugam (2011). 

Evaluation of growth, carcass, immune response and stress parameters in 
naked neck chicken and their normal siblings under tropical winter and 
summer temperatures. Asian-Aust. J. Anim. Sci.. 24 (4): 509 – 516 
www.ajas.info. 

 
Rowlinson, P., (2008). Adapting Livestock Production Systems to Climate Change – 

Temperate Zones. Livestock and Global Change conference proceeding. 
May 2008, Tunisia. 

 
Todaro M.P, Smith S.C (2009). Economic Development. 10th Edition. Addison-

Wesley, London: Pearson Education Ltd. Publishers. 

Yahaya, N. A. (2009). Nigeria: Unusual Rain, Evidence of Climate Change FG 
Dailytrust 22 January 

 
  


