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Introduction 
n Nigeria, the most common attempt at improving 

agriculture has been the increase in the area of land 

for agricultural purposes as a response to improving 

food production and raising its contribution to GDP in 

the nation. In 2015, agriculture’s contribution to GDP in 

Nigeria rose to 47%, which has been increasing till date 

(National Bureau of Statistics, NBS, 2020). The 

significance agricultural product that contributed to 

the GDP is poultry production which come after of crop 

production.  
Poultry are birds such as the domestic fowl, Turkey, 

Duck, Goose, Ostrich etc which render economic service 

to man. Their production is one of the livestock 

production with significant contribution to human food 

(Oniah et al., 2018). Poultry plays an important role in 

the diet and economy of Nigerian. It is the primary 

supplier of eggs and meat and as a source of income 

and employment to people compared to other 

domestic animals (Thieme et al., 2014; Lenis et al., 2019). 

They are raised with relatively low capital investment 

and readily available household labour. Scavenging  
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village chickens have cultural, social, nutritional, economic and sanitary 

functions in human life.  

Area of Niger State. Specifically, the study examined the trend in climate 

variables (Temperature, Relative Humidity and Rainfall); as well as the trend 

poultry production (growth); analyse the effect of climate variability on 

poultry production and identify adaptation and mitigation strategies of 

poultry farmers to the effect of climate change on poultry production. The 

study utilized both primary (reconnaissance survey, questionnaire 

administration, interview) and secondary (climate data of temperature, 

relative humidity, and rainfall for a record of 20 years (2000-2020) and 

poultry production data) sources from selected poultry farms. The data 

obtained were subjected to statistical analysis and are presented in form of 

tables, charts, and content analysis. The result indicates that there is a 

significant change in the climatic variables (temperature, relative humidity, 

and rainfall) on a monthly and annual basis in the Bosso Local Government 

Area of Niger State. The study also identified a variety of poultry birds 

stocked by farmers, which included layers, broilers, cockerels, and noilers 

across the study locations. The bird stock ranges between 300 – 1000, with 

an average feed consumption of 3–4 bags per day for every 500 birds, 

resulting in an increase of 1.34 kg–1.62 kg per body weight per bird. Poultry 

farmers are also well-aware of climate variability and its effects on poultry 

production, with over 80% agreeing that climate variability affects egg and 

meat production and that high temperatures cause birds to eat less and 

drink more. Similarly, the result also revealed that high temperatures and 

low rainfall lead to the production of low-quality eggs. The researcher 

thereby concluded that there is a significant change in the climatic variables 

(temperature, relative humidity and rainfall) on monthly and annual basis in 

Bosso Local Government Area of Niger State and its effects on poultry 

production. It is thereby recommended that:  Enlightenment programs 

should be organized for poultry farmers agencies on the climate change 

mitigation, adaptation, and resilience strategies in order to improve 

livelihood of the people in a sustainable manner and continuous monitoring 

of climate variables and poultry management to ensure profitable business.   
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Climate is the average weather condition of a place taken over a prolonged 

period of time (NASA, 2015). It is the statistics of temperature, humidity, 

pressure, wind, rainfall, sunshine intensity, particle count and other 

meteorological elemental measurements in a given area over a long period of 

time, usually 30years and above (Intergovernmental Panel on Climate Change, 

IPCC, 2017). While weather is the present atmospheric condition such as the 

intensity of sunshine and amount of rainfall for the day, climate is the average 

of these meteorological elements collected over a range of time.  

Livestock products most especially poultry are an important agricultural 
commodity for global food security because they provide 17% of global 
kilocalorie consumption and 33% of global protein consumption (Rosegrant et 
al., 2019). The poultry sector contributes to the livelihoods of one billion of the 
poorest population in the world and employs close to 1.1 billion people (Hurst 
et al., 2015). There is a growing demand for poultry products, and its rapid 
growth in developing countries has been deemed the ‘‘livestock revolution” 
(Wright et al., 2017). Worldwide poultry 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 (Alexandratos and 
Bruinsma, 2016). Poultry production is likely to be adversely affected by climate 
change, competition for land and water, and food security at a time when it is 
most needed (Thornton, 2018). 
Global climate change is primarily caused by greenhouse gas (GHG) emissions 
that result in warming of the atmosphere (IPCC, 2017). The livestock sector 
contributes 14.5% of global GHG emissions (Gerber et al., 2013), and thus may 
increase land degradation, air and water pollution, and declines in biodiversity 
(Thornton and Gerber, 2019). At the same time, climate change will affect 
poultry production through competition for natural resources, quantity and 
quality of feeds, diseases, heat stress and biodiversity loss while the demand 
for livestock products is expected to increase by 100% by mid of the 21st century 
(Garnett, 2019). Therefore, the challenge is to maintain a balance between 
productivity, household food security, and environmental preservation 
(Wright et al., 2017). 
There is growing interest in understanding the interaction of climate change 
and agricultural production and it is motivating a significant amount of 
research (Oniah et al., 2018). There is still limited research regarding the 
impacts of climate change on livestock production (IPCC, 2017). This study 
therefore analyse the potential effect of climate variability on Poultry 
Production, in Bosso Local Governent Area of Niger State Nigeria. 
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Study Area 
Bosso local government area in Niger State, Nigeria covers a total area of 1,592 
square kilometres and experience  two major seasons which are the dry and 
the rainy seasons. The average temperature of the area is 31 degrees 
centigrade while the relative humidity level averages 31 oC percent. 
Rainfall in the area begins around April and last till October, it has a mean yearly 
rainfall of 1334mm with September recording the most elevated downpour of 
300mm. The mean month to month temperature is high in March at 30.5° C and 
lowered 22.3° C in August.  Bosso LGA falls inside of the Guinea Savannah 
vegetation zone of Nigeria. 

 
Figure 1: The study area (Bosso Local Government Area, Niger State Nigeria 

Source: Department of Geography  
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Materials and Methods 
The study utilised both primary and secondary data.  
The primary data include; reconnaissance survey of selected poultry farms; 
questionnaire administration to critical stakeholders in poultry production and 
interview schedule to be administered to poultry farmers and operations. The 
reconnaissance survey was carried out to ascertain the status of the poultry 
farms in terms of birds availability, feeding pattern, environment of habitation 
and micro climate of the study location. The questionnaire administration was 
carried out to ilicit responses on the impact of climate variability on poultry 
production.  
 
The secondary data include 
Climate data of temperature, relative humidity and rainfall for a record of 20 
years (2000 - 2020) and  Poultry production data. The target population of the 
study comprises of both managers and staff of public and private poultry farm 
in Bosso Local Government Area of Niger State. 
 
Sampling and sample size 
The type of data required for this research is rainfall, relative humidty and 
temperature data that spanned 20 years from (2000 - 2020) will be collected 
for the study and these will be sourced from the archival records of the 
Nigerian Meteorological Agency (NIMET), Minna, Nigeria. 
Five (5) poultry farms which consists of on public poultry (Federal Ministry of 
Livestock and Animal Production), Bosso, Niger State and four (4) private 
farms. 
 
Method of Data Collection 
Questionnaire 
A self-develop and constructed questionnaire is a tool designed for the 
collection of quantitative data and is widely used in construction research. In 
this study, a self-structured questionnaire was used, as these simplify the 
statistic process. The questionnaires were well structured to address 
information about the individual respondent, background information about 
the variation in climate, factors contributing to the variation in climate, 
potential effects on poultry production with view of suggesting the adaptation 
and mitigation strategies in Bosso Local Government Area of Niger State by 
poultry farmers. 
 
Interview 
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Interviews are a tool mainly for the collection of qualitative data and are 
popular as a data collection tool because of their flexibility. The researcher will 
also conducts structured interviews with a sample of the interview guide to 
each 1 manager of each poultry. The researcher will ensure she interviewed the 
manager of each poultry. considered for the study, which make up a total of 5 
interviewees. The interview will be conducted with each participant in their 
respective offices. Each of the interviews will take approximately 40 minutes. 
In order to obtain pertinent information of the study the researcher ensures 
the interviewee gave response to all the structured questions. All the 
responses of interviewees will be recorded and transcribed. After 
transcription, the resultant information will be qualitatively analysed. 
 
Method of data analysis 
Method of data analysis essentially refers to the statistical tools employed in 
data analysis and presentation of results. The data obtained were subjected to 
statistical analysis and are presented in form of tables, charts, and content 
analysis. 
Results 
Trend in climatic variables (Temperature, Relative Humidity, Rainfall) in Bosso 
Local Government Area of Niger State 
In this section, data obtained on climatic variables (temperature, relative 
humidity, and rainfall) for Bosso Local Government Area of Niger State from 
the NIMET Archive within the period of (2000 -2020). Figure 2 – 5 shows a chart 
presentation of the trends in temperature, relative humidity, and rainfall. 
 

 
Figure 2: Trend in Temperature distribution (2000 - 2020)                   Figure 3: Trend in mean relative humidity distribution (2000 - 2020) 
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Figure 5: Trend in mean rainfall distribution (2000 - 2020) 

 

 

 
Figure 6 Rainfall Distribution days per month 

Figure 2 shows the trend in mean temperature from the year 2000 – 2020. It 

was revealed that a highest recorded temperature of 38.3 oC was observed in 

the year 2007 while a lowest recorded temperature of 25.7 oC in the year 2002. 

In between these extremes, the temperature is steady, hovering between 25 

oC and 38 oC. This indicates that the study area temperature is high relatively 

throughout the year.  

Figure 3 shows the trend in mean relative humidity from 2000 – 2020. It 

revealed that a highest recorded relative humidity of 72.5 % was obtained in the 

year 2020 while a lowest recorded relative humidity of 57.6 % in the year 2002. 

In between these extremes, the relative humidity hovers between 57.6 % - 72.5 

% and this indicates that the study area’s relative humidity is high throughout 

the year. The Figure 4.1.3 shows the average monthly relative humidity in %.  

Figure 4 reveals the distribution of relative humidity in the study area which 

indicates how much moisture is contained in the air. At high humidity, the birds 

feel uncomfortable and perceive this as oppressive. In general, relative 

 

 

 

 

 

 

 

 

Figure 4: Relative Humidity Distribution in % 
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humidity of 40-60% is considered to be pleasant while relative humidity 

averaging at 87% as experienced in the month August is considered to be 

uncomfortable. Although in the month of February on the other hand, it is 

easier to endure. 

Figure 5 shows the trend in mean rainfall within the year 2000 – 2020, it 

revealed that a highest recorded rainfall of 128.9 mm was obtained in the year 

2008 while a lowest recorded rainfall of 82.7 mm in the year 2003. In between 

these extremes, the rainfall was steady, hovering between 52 mm  - 128 mm. 

This indicates that the study area rainfall is relatively high throughout the year. 

The rainfall days in Months are presented in Figure 6 

Figure 6 reveals a rainy day is a day in which at least an amount of 0.1 mm 

precipitation (=0.1 liters) per square meter falls. This can be rain, snow, hail, or 

dew. So, it does not have to rain the whole day. With 17 rainy days, September 

offers the most number of rainy days, and in December the least. 

 

Examining the Trend in Poultry Production (Growth) in Bosso Local 

Government Area of Niger State. 

Analysis of the attribute’s poultry farms and their personnel 

In the section information on respondents is revealed. The target participants 

comprised of managers and staff of five (5) poultry farms in Bosso Local 

Government Area. Table 4.1 shows the distribution of poultry farms' location 

as well as their staff strength. 

Table 1 Poultry Farms and their Location 

S/N Poultry Farm Location System of 

Poultry 

Years of 

Existence 

Staff 

strength  

1 Niger State Poultry 
and Animal Production  

9°37'25.9"N 
6°32'44.2"E 

intensive 15 22 

2 Shamuda Group 9°39'20.9"N 
6°31'29.8"E 

Semi intensive 4 8 

3 Nnadama Farm Ltd 9°39'04.7"N 
6°32'04.2"E 

Semi intensive 3 11 

4 NAS Poultry Farm 9°39'58.6"N 
6°30'48.0"E 

Extensive 4 7 

5 BAB-SALAM 9°39'24.5"N 

6°31'49.9"E 

Extensive 3 9 

Total      57 
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Table 1 shows the target poultry farm, as well as their locations. The poultry 

farms are all located  in Bosso Local Government Area of Niger State. The result 

revealed that the six poultry farms had a total of 57 staff that manned the 

poultry facilities. Intensive, Semi-intensive, and Extensive poultry farming  are 

identified as the  practice by poultry farmers in the study area. Shamuda Group 

and Nnadama Farm Ltd practice semi- intensive poultry farming while NAS 

Poultry Farm and BAB-SALAM practice extensive poultry farming. Only Niger 

State Poultry and Animal Production practice intensive poultry farming. 

 

Demographic characteristics of studied population 

The analysis respondent profile which is based on age, education level, and 

years of poultry experience is shown in Figure 7 - 9. 

 
Figure 7 Age Distribution                                    Figure 8 Education level of 

respondent 

 

Figure 9 Years of Poultry Experience 

 

The result on Figure 7 reveals that 6 

(10.5%) are within the age range of 21 -30, 

while 15 (26.3%) are within the age range 

of 31 – 40, similarly, 24 (42.1%) are within 

the age 41 - 50 and 12 (21.1%) are > 50. 

Figure 8 shows the education level of 

respondent. Analysis on the education 

level of the respondent are reveal that 15 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
FEB., 2023 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJARBT 
 

AGRICULTURAL RES. & BIOTECHOLOGY VOL. 12 

140 
ISSN: 3438-2901 

(26.3%) of the respondents had no formal education, 6 (10.5%) had adult 

education, while 19 (33.3%) had secondary education and finally, 17 (29.8%) had 

tertiary education. Hence most of the respondents are educated. Furthermore, 

in Figure 9, 13 (22.8%) had < 10 years of experience in poultry farming, 29 (50.9%) 

had 11 – 20 years’ experience, 11 (19.3%) had 21 – 30 and 4 (7.0) had 3 – 40 years 

of experience. The implication of this is that majority of the respondent are 

highly experienced. To achieve the objective on Poultry Production (Growth) 

in Bosso Local Government Area of Niger State, the record of production on 

types of bird, feeding, and weight of birds, death (stock birds/available) as 

shown in Table 2. 

 

Trend in Poultry Production (Growth) in Bosso Local Government Area of 

Niger State 

Table 2 Trend in Poultry Production (Growth) in Bosso Local Government Area 

of Niger State 

Poultry Farm Birds  Stock  

birds/ 

available 

Grain/Day 

(bags)(50kg) 

Weight 

increase in 

month(kg) 

Niger State 

Poultry and 

Animal 

Production  

Layers 800 4 -5  1.62 

 Broiler  500 3 -4 1.34 

 Noiler  600 4 – 6 1.54 

 Cockerel 500 3 – 4 1.44 

Shamuda Group Layers 500 3 – 4 1.48 

 Broiler 400 3 – 4 1.54 

Nnadama Farm 

Ltd 

Layers 450 3 – 4 1.61 

 Broiler 300 2 – 3 1.58 

NAS Poultry Farm Layers 900 6 -  8 1.56 

BAB-SALAM Layers 1000 7 – 8 1.43 
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Table 2 reveals the trend in poultry which shows varieties of birds stocked by 

farmers among these are layer, broilers, cockerel, and Noiler across the study 

area. The result also bird stock ranging from 300 – 1000. The distribution of 

birds indicate that all the five sampled poultry farms kept layers with their 

number hovering between 500 and 1000. In terms of feed consumption in 

relation to their body weght in monthly basis, Niger State poultry and Animal 

production Farm (NSPAP) with 800 birds utilized between 4 – 5 bags of layer 

mesh to feed the birds per day and this has result in weitght increase of 1.62kg. 

At Shamda Farms, they have 500 layer birds. It is shown that the birds consume 

3 – 4 bags of 50kg layer mesh per bag and this results to an increase of 1.48kg 

in their weight per month. Considering the Nnadama Farm Ltd, the have stock 

of 450 layer, with comsuming rate of 3 -4 bags of 50kg layer mesh per bag. The 

rate of increase in weigth per month of the bird is at 1.61kg.   

At NAS poultry Farm also have a total of 900 layer in their farm. It is disclose 

that the bird consume 6 - 8 bags of 50kg layer mesh per bag at expected 

increase in weight per month to be 1.56kg.   Likewise at BAB-SALAM layer have 

1000 stock of layer bird in their possession. The consuming rate of the birds 

falls between  7 and 8 bags of 50kg layer mesh per bag and this has result in 

weight increase of 1.43kg monthly. 

Similarly, the distribution on Broiler birds reveals that three farms stocked the 

birds, hovering between  300 – 500. In terms of feed consumption in relation 

to their body weght on monthly basis, Niger State poultry and Animal 

production Farm (NSPAP) with 500 birds utilized between 3 – 4 bags of Broiler 

mesh to feed the birds per day and this has resulted in weight increase of 

1.34kg. 

In Shamda Farms, they have 400 Broiler birds. It is shown that the birds 

consume 3 – 4 bags of 50kg Broiler mesh per bag and this results to an increase 

of 1.54kg in their weight per month. Considering the Nnadama Farm Ltd, they 

have stock of 300 Broiler, with comsuming rate of 2 - 3 bags of 50kg broiler 

mesh per bag. The rate of increase in weigth per month of the bird is at 1.58kg.   

Similarly, the distribution of Cockerel birds reveals that one farm stocked 500 

birds. In terms of feed consumption in relation to their body weght on monthly 

basis, Niger State poultry and Animal production Farm (NSPAP) with 500 birds 
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utilized between 3 – 4 bags of Broiler mesh to feed the birds per day and this 

has resulted in weight increase of 1.44kg. 

 

Determining the effect of climate variability on poultry production in Bosso 

Local Government Area of Niger State. 

How climate variability affects poultry production is disclosed through the 

farmers and their staff responses. Various effects on climate variability are 

shown in Table 4.3. 

 

Table 3 Effect of Climate Variability on Poultry Production in Bosso Local 

Government Area of Niger State 

Effect SA (%) A(%) D(%) SD(%) 

Are you aware of climate 

variability  

57(100.0) 0(0.0) 0(0.0) 0(0.0) 

Climate variability affects egg and 

meat production 

42(73.7) 15(26.3) 0(0.0) 0(0.0) 

High temperature make birds eat 

less and drink more 

42(73.7) 13(22.8) 2(3.5) 0(0.0) 

High temperature and low rainfall 

leads to production of low quality 

egg 

50(87.7) 7(12.3) 0(0.0) 0(0.0) 

High sunshine affect the eggs 

production 

35(61.4) 12(21.1) 4(7.0) 6(10.5) 

High temperature and low rainfall 

have resulted in high feed 

availability 

14(24.6) 11(29.3) 30(52.6) 2(3.5) 

Prices of feed-grain are usually 

high during the hot and dry season 

31(54.4) 20(35.1) 6(10.5) 0(0.0) 

High temperature and low rainfall 

conditions reduce the quality of 

grains 

25(43.9) 17(29.8) 7(12.3) 8(14.0) 

Climate variability has effect on 

food grain availability 

45(78.9) 10(17.5) 2(3.5) 0(0.0) 
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Table 3 shows that 57 (100.0%) of the respondent strongly agree that they are 

aware of climate variability, 42 (73.7%) strongly agrees that climate change 

affects egg and meat production and high temperature make birds eat less and 

drink more while 0(0.0%) strongly disagree. Also, 50(87.7) strongly agrees that 

high temperature and low rainfall leads to the production of low-quality egg. 

35(61.4) strongly agree that high sunshine affects eggs production while 

6(10.5%) strongly disagree. 14(24.6) strongly agree that High temperature and 

low rainfall have resulted in high feed availability while 30(52.6) disagrees. 

31(54.4%) strongly agree that Prices of feed-grain are usually high during the 

hot and dry season while 6(10.0%) disagree, 25(43.9) strongly agree that high 

temperature and low rainfall conditions reduce the quality of grains while 

8(14.0) strongly disagree. And finally 45(78.9) Climate change affects food 

grain availability while 2(3.5) disagree. Figure 10 and 11 shows the responses of 

the respondent on the climatic change effect of poultry disease distribution. 

  
Figure 10 Effect on poultry diseases distribution        Figure 11 Rating of 

Respondent on the Effect of Climate on Poultry            

Production 

 

Figure 10 reveals that 48(84.2%) say yes to climate change's effect on poultry 

diseases distribution, 9(15.8%).  Among the cited disease are Escherichia coli 

infection, salmonelloses, paratyphoid infections, fowl cholera, mycoplasma, 

and so on. Similarly, some farmers lamented that: “… there are new variant of 
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poultry disease in their farm”, other respondents also disclosed that most of 

the poultry diseases they experience now are not well known in the past. Most 

of the birds affected by this new breed of diseases range from 14 – 70 across 

the visited poultry farm. Figure 10 shows the rating of the respondents on the 

effect of climate on poultry production.  Figure 4.11 show that 28 (49.1%) stated 

that there is a very high effect of climate on poultry production, 13 (22.8%) 

agrees that climate change effect on poultry production is high, 5 (8.8%) 

lamented that there is a moderate effect, 11 (19.3%) responded that there is a 

low effect. 

 

Discussion  

The study is targeted at the potential effect of climate variability on poultry 

production in Bosso Local Government Area of Niger State Nigeria. From the 

outcome of the analysis, it is found out that, there is a significant change in the 

climate variable trend in Bosso Local Government Area of Niger State, with a 

min-max temperature of25.7 oC -  38.3 oC, min-max humidity 57.6 % -  72.5 %, and 

the min-max rainfall 82.7 mm - 128.9 mm.  

The findings of the study also revealed an adequate trend in poultry which 

shows varieties of birds stocked by farmers among this are layers, broilers, 

cockerel, and Noiler across the study area. The result also shows that bird stock 

ranging from 300 – 1000. It can also be deduced that on average 3 – 4 bags per 

day goes for 500 bird, with an increase of 1.34 -  1.62. this is in line with the 

finding of Adesiji et al. (2017) who investigated the effects of climate change 

on poultry production in Ondo State, Nigeria. 

The findings of the study further disclosed strong awareness of poultry farmers 

on climate variability and its consequences on poultry production. The majority 

of the respondents of this study strongly agrees that climate change affects 

egg and meat production and high temperature make birds eat and drink less. 

Also, high temperature and low rainfall led to the production of low-quality 

eggs. Most respondents lamented that high temperature and low rainfall have 

resulted in low feed availability. This study is similar to that of Adedeji et al. 

(2013) and Ibrahim et al. (2020) as their study lamented the adverse effect of 

climate change poultry farm production. 
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The findings of the study further disclosed poultry farmers opinion on climatic 

change effect on poultry disease distribution. Over 80% agree that climate 

change effect poultry diseases distribution. Among the cited disease are 

Escherichia coli infection, salmonelloses, paratyphoid infections, fowl cholera, 

mycoplasma, and so on, with 20% of the birds being affected, this corroborates 

with the findings of Ibrahim et al. (2020). 

 

Conclusion and Recommendations 

Based on the findings of the study on the potential effect of climate variability 

on poultry production in Bosso Local Government Area of Niger State, Nigeria, 

it is concluded that there is a significant change in the climatic variables 

(temperature, relative humidity and rainfall) on monthly and anuual basis in 

Bosso Local Government Area of Niger State.  The study identified variety of 

poultry birds stocked by farmers which includes are layers, broilers, cockerel, 

and Noiler across the study locations. The bird stock range between 300 – 1000, 

with average feed consumption of 3 – 4 bags per day for every 500 birdsd, 

resulting in an increase in 1.34 kg - 1.62 kg per body weight per bird. There is 

also a strong awareness of poultry farmers on climate variability and its effects 

on poultry production with most farmers strongly agree that climate change 

affects egg and meat production and that high temperature make birds eat less 

and drink more. Also, high temperature and low rainfall also leads to the 

production of low-quality egg and so on. 

Therefore the knowledge of climate change is very important to poultry famers 

in view of its significant effect in the birds life, feed consumption, egg & meat 

production and general wellbeing. Based on the findings, the study 

recommends the following: 

1. Enlightenment programs should be organized for poultry farmers 

extension agencies on the climate change mitigation, adaptation, and 

resilience strategies in order to improve production of birds and livelihood 

of the people in a sustainable manner. 

2. There should be continuous monitoring of climate variables and poultry 

management to ensure profitable business by the farmers and bodies 

concern.   
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3. There should be durable availability of drugs for the prevention and control 

of disease caused by climate variability in the location closed to the poultry 

famers. 

4. Finally, the study recommends that poultry farmers should use proper 

medication for birds for adaptation to climate change.   
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