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Abstract 
The study examined at local level of agrarian production with aim to focuses on inspecting the effect of 
climate change on agriculture production and the nature of agrarian production in the study area. Total 
numbers of 400 Questionnaires were administered, methods used were purposive sampling in selection 
of the seven (7) wards out of nine (9) and random sampling technique were used for data collections. 
The findings show that farmers in the study area perceived that rainfall in (2019 – 2023) of the observed 
years have been decreasing slightly and that temperature pattern in the area have changed when 
compared to the (1980’s) with 95% response. Amongst the examined climate change variability were 
high temperature, drought and high wind, and flooding were the most observed climatic changes. Also, 
reduction in quantity of crop yield (Maize, Sorghum, Millet and Rice), shortage of sources of income 
and spoilage of farm produce were the most devastating effects of climate change observed in the study 
area and were ranked 1st, 2nd and 3rd with a mean of 4.59, 4.39, and 3.86 respectively. Except increased 
in crop yield was not significantly observed in the area with a mean of 1.79. This could be related to the 
earlier perceived changes in climatic variables such rainfall and temperature. The study recommended 
that, government policy intervention in the state should focus primarily on addressing the underlying 
causes of vulnerability of the people and the limited adaptive capacity of the farmers, including their 
high dependence on natural resources, persistent poverty, inadequate education and employment 
alternatives/opportunities. Also, the change in climate should not be seen or associated with negative 
impacts alone; rather ways should be sought for capitalizing on emerging opportunities offered by the 
change in the area. 
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INTRODUCTION 
Climate change is one of the most significant global environmental and development 
challenges of the twenty-first century, with far-reaching implications for natural ecosystems, 
economic systems, and human livelihoods FAO (2003). It refers to long-term changes in 
temperature, precipitation patterns, and the frequency and intensity of extreme weather 
events, largely driven by anthropogenic activities such as fossil fuel combustion, 
deforestation, industrialization, and unsustainable land-use practices (Intergovernmental 
Panel on Climate Change [IPCC], 2021). Since the Industrial Revolution, the accumulation of 
greenhouse gases particularly carbon dioxide, methane, and nitrous oxide has intensified the 
natural greenhouse effect, resulting in global warming and widespread climatic disruptions 
(IPCC, 2021). 
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Globally, climate change has manifested in rising average temperatures, shifting rainfall 
regimes, prolonged droughts, increased flooding, and more frequent extreme weather events. 
These changes pose severe threats to agriculture and rural livelihoods, especially in 
developing regions where a large proportion of the population depends on climate-sensitive 
activities such as rain-fed farming and livestock rearing (FAO, 2018). Recognizing these risks, 
the global community has pursued both mitigation and adaptation strategies. Mitigation 
efforts aim to reduce greenhouse gas emissions through renewable energy adoption, 
reforestation, sustainable land management, and improved energy efficiency, while 
adaptation strategies focus on enhancing resilience through climate-smart agriculture, early-
warning systems, improved water management, and social protection measures (UNFCCC, 
2015; IPCC, 2014). 
 
Climate change also threatens the long-term capacity for food production through increased 
soil erosion and reduced soil fertility (Lal et al., 2011). The certainty of increased need for food 
to feed a burgeoning global population and the uncertainty of the short-term and long-term 
impacts of climate change on agriculture combines to make efforts to enhance the resilience 
of agricultural systems a top societal priority (IFPRI, 2010).The recognition that climate-
change related threats to agriculture also represent threats to quality of life on a global scale 
has led to an increasing amount of attention to adaptation and mitigation strategies for 
agriculture (Howden et al., 2007; McCarl, 2010). 
 
According to IPCC (2007) climate change is a transformation in the state of climate that can be 
identified by changes in the mean and or the variability of its properties that persist for an 
extended period typically decades or longer. Also, United Nations Framework Convention 
on Climate Change UNFCCC (2007) attributes climate change directly or indirectly to human 
activities (anthropogenic factors) that alter the composition of the global atmosphere and are 
in addition to natural climate variability observed over a comparable period of time. Climate 
is the statistics of weather, usually observed over a 30-year interval.  
 
The first theory of climate change reviewed in this study is known as Anthropogenic Global 
Warming, or AGW, IPCC (2013) contends that human emissions of green-house gases, 
principally carbon dioxide (CO2), methane, and nitrous oxide, are causing a catastrophic rise 
in global temperature. The mechanism whereby this happens is called the enhanced 
greenhouse effect. Another theory of climate change is called Global Bio-thermostat which 
holds that negative feedbacks from biological and chemical processes entirely or almost 
entirely offset whatever positive feedbacks might be caused by rising CO2. These processes 
act as a “Global Bio-thermostat” keeping temperatures in equilibrium. The scientific literature 
contains evidence of at least eight such feedbacks which includes Carbon Sequestration, 
Carbonyl Sulfide, Diffuse Light, Iodocompounds, not counting cloud formation, dimethyl 
sulfide and other Aerosols. 
 
Another theory is called Human Forcings spearheaded by (IPCC, 2007) it holds that 
mankind’s greatest influence on climate is not its greenhouse gas emissions, but its 
transformation of Earth’s surface by clearing forests, irrigating deserts, and building cities. 
According to Pielke (2009). Bast (2010) presented a theory of climate change as propounded 
in 1600s by Johannes Kepler called the theory of Planetary Motion. The theory states that most 
or all of the warming of the latter part of the twentieth century can be explained by natural 
gravitational and magnetic oscillations of the solar system induced by the planet’s movement 
through space. These oscillations modulate solar variations and/or other extraterrestrial 
influences of Earth, which then drive climate change.  
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The concept of livelihoods refers to the means through which individuals and households 
secure the necessities of life, including food, shelter, clothing, and other basic needs. The idea 
of livelihoods is more than income generation; it reflects the complex strategies people adopt 
to sustain their well-being (Chambers & Conway, 1992). Livelihoods are inherently dynamic, 
changing in response to both external and internal pressures. People adopt different strategies 
over time depending on climatic conditions, economic opportunities, and social structures. 
For rural households, livelihoods often depend on natural resources such as land, water, and 
forests. Urban livelihoods may rely more on wage labor, services, and informal economic 
activities. This dynamic nature reflects the adaptability and resilience of communities in 
sustaining their existence (Ellis, 2000). Global warning through the emission of industrial 
pollutants and destroy the ozone layer which might affect other countries that might not be 
emitting as much leading to accumulation of Green House Gasses (GHGs) in the atmosphere 
that creates concern for the globe. Such pollution is termed trans-boundary externality (IPCC, 
2000). 
 
On the global context externalities are specified in terms of distinction between polluting and 
victim countries. However, Mendelsohn and Dinar (1999) have examined the impacts of 
climate change on agriculture in India and Brazil. They employed three different methods for 
the analysis namely; the  
(i). Ricardian method,  
(ii). Agro-economic model and  
(iii) Agro-ecological zone analysis.  
 
Environmental factors such as farm performance, land value or net income and traditional 
economic inputs which are land and labour, and support system such as infrastructure were 
used as explanatory variables in the model. Wheat, corn and rice are three crops for example 
used since the regions in which they grow depend on the temperature. As temperature gets 
warmer wheat farmers’ switch from production of wheat to corn for enhanced profit making. 
Later, if temperature gets warmer again enough to lose profits, farmers adapt to warmer 
weather thus switch to rice from corn. The results of the Ricardian method; agro-economic 
model, and agro-ecological zone analysis showed that increase in temperature will decrease 
crop production especially the crops grown in cool areas such as wheat. Mathauda, Mavi, 
Bhangoo, and Daliwal (2001) investigated the effects of temperature change on rice yield in 
the Punjab region in India by using the Ceres Rice simulation model between 1970-1990. They 
stratified the weather scenarios by 5 different conditions which are normal weather, slight 
warm (0.5 increase), and extreme warm condition (2˚C increase) in the simulation model. The 
model predicted that temperature increase decreases rice yield by 3.2% in slight warm, 8.2% 
in greater warm, and 8.4% in extreme warm condition compared to normal condition scenario. 
The result also showed that an increase in temperature negatively affects not only rice 
production but also other rice attributions such as biomass, crop duration and straw yield.  
 
METHODOLOGY  
Location and Size  
Kubau Local Government Area is one of the twenty-three Local Government Areas (LGAs) of 
Kaduna state. It lies between latitude 10o 35ꞌ 0ꞌꞌ and 11o 10ꞌ 0ꞌꞌ North of the Equator and 
Longitude 8o 10ꞌ 0ꞌꞌ to 8o 30ꞌ 0ꞌꞌ East of the Prime meridian, its headquarters is the town of 
Anchau. The Local Government Area is bounded to the North by Ikara Local Government 
Area, to the east by Kano State, to the south-east by Lere Local Government Area and to the 
west by Soba Local Government Area respectively (see figure 1). The Local Government Area 
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comprises of nine (9) geopolitical districts namely; Anchau, Damau, Dutseu-wai, Gadas, 
Haskiya, Kargi, Kubau, Pambegua and Zuntu.It has an area of 2,505 km². 
 
According to the Köppen’s classification the climate of the study area is classified as Tropical 
Continental climate (Aw). Characterized by two (2) seasons, which are controlled by the Inter-
Tropical Discontinuity (ITD). The wet season is experienced between Mid - April to October, 
while the dry season is experienced between November to April, it experiences little or no 
rainfall with harmattan during the dry season. The study area experiences annual rainfall of 
1,523 mm, the highest rainfall is experienced in the month of July (Kowal and Knabe, 1972), 
while mean maximum annual temperature is 35°C in the area which occurs in march and 
drops to 28°C in December. 
 

 
Figure 1: Geographical Location of Study Area 
Source: Administrative Map of Nigeria (2023) 
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Kubau LGA is located on the high plains of Northern Nigeria. The state is underlined by 
purely basement complex rocks which cover the great part of Nigeria, Basement complex 
rocks are essentially granites, gneisss, migmatites, schists and quarzites. The region is 
underlain by older granitic crystalline, metamorphic rocks precambrain to low Paleozoic age 
(Oguntoyinbo 1983; Idu, and Muhammad, 2015). Kubau is characterized by the surrounding 
land local relief of less than 300m, “Dutsen-wai” hill has an elevation of 13m and the 
“Pambegua” hill has an elevation of 26m. The soils of the study area have been classified 
according to Hoores classification scheme for Africa as tropical ferruginous soil. They are 
zonal soils developed under climatic regimes with appreciable but seasonal rainfall. They 
have distinct differentiated horizons with abundance of iron oxide and moderate nutrient 
holding capacity that support crop growth. 
 
Sampling Technique and Data Collections 
The primary data for this study was obtained from local farmers using a well-structured 
questionnaire. The questionnaire was designed to obtained information regarding the nature 
of agricultural production, perceived nature of climate change and the effect of climate change 
on agricultural production. The researcher used purposive sampling to select 7 districts which 
are the major producers of crops in the study area. The population of the area as at 1991 was 
177,410, These figures was used to project the population to 2023 using Newman’s (2001) 
method of population projection. In order to obtain the number of respondents by district for 
the questionnaire administration. Yamane, (1967) formula was used given as the number of 
respondents (questionnaire) per district is presented in Table 1. 
 
Table 1: Distribution of Sample Size by Districts 

 
S/No 

 
District  

 
1991 Population  

2023 Projected 
Population 

        
Sample Size 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

Anchau  
Dutsin wai 
Pambequa 
Kargi 
Karteh  
Damau 
Zuntu 

 

4529 
8053 

15353 
4277 
2428 
1643 
2516 

8061 
14334 
27328 
7613 
4321 
2925 
4478 

          53 
          93 
          128 
          49 
          28 
          20 
          29 

                   Total     38799 69060   400 

Source: NPC (1991) 

 
The respondents were sampled using systematic random sampling from each district in the 
study area. The community leader of every district was contacted to link the researcher with 
farmers. After identifying the first farmer, an interval of three farmers was used in selecting 
the next respondents until copies of the questionnaire were exhausted. 
 
Data Analysis 
Data for this study were analysed using information’s from the questionnaire survey, Data 
from the questionnaire survey were analysed descriptively and results were presented in 
frequency tables, charts and percentages. descriptive analysis, frequency tables, charts and 
percentages were presented, frequency analyzed using a 5-point Likert scale to seek for 
farmers’ opinion on their climate change. The mean value of the Likert scale was computed 
as such; 1+2+3+4+5= 15/5= 3.0. Any strategy greater than or equal to 3.0 is to be considered 
the climate change effects.  
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RESULTS AND DISCUSSION 
Nature of Agricultural Production  
Findings on the farm size and Land acquisition is presented on Table 2. 
 
Table 2: Distribution on Farm Size and Land Acquisition 

 Frequency  Percentage  

Farm Size 

Less than 5ha 
6-10ha 
More than 10ha 
Total 

 
165 
157 
42 
364 

 
45.3 
43.1 
11.5 
100.0 

Land Acquisition 

Inheritance 
Purchase 
On Lease 
Total 

 
247 
52 
65 
364 

 
67.9 
14.2 
17.9 
100.0 

Source: Field survey 2023 

 
The table 1 Result shows that most (45.3%) of the respondents have farmlands less than 5ha, 
followed by 6 – 10ha having 43.1%, while few others (11.5%) have farm land above 10ha. The 
result depicts that most farmers in the area are small holder’s farmers which is an attribute of 
rural farmers in developing countries. The result agrees to the findings of Garba (2018) who 
stated that majority of the farmers in Kano State do not have sufficient land to cultivate for 
commercial purposes especially on a large scale.  
 
On land acquisition, most of the farmlands are being inherited by the farmers as shown in 
table 4.4 as 67.9% of the respondents affirm so with 14.2% purchased the land while 17.9% got 
the land on lease. This could greatly affect the cropping system of the farmers  
 
Table 3: Effects of Climate Change on Crop Farming  

S/N Effects  SA A UD D SD MWS RANK 

1 Reduced crop yield 299 52 12 6 15 4.59 1 

2 Increase crop yield 22 6 36 126 194 1.79 7 

3 Spoilage of farm produce 83 204 71 16 10 3.86 3 

4 Increase in pest and disease infestation 54 180 98 42 10 3.58 6 

5 Food shortage/insecurity 115 166 47 46 10 3.85 4 

6 Increase cost of input 68 154 114 34 14 3.59 5 

7 Shortage of Income 227 104 37 8 8 4.39 2 

Source: Field Survey, 2023 

 
Table 3 revealed that reduction in the quantity of crop yield, shortage of income and spoilage 
of farm produce were the most devastating effects of climate change observed by respondents 
in the study area which were ranked 1st, 2nd and 3rd with a mean of 4.59, 4.39, and 3.86 
respectively. Only increased crop yield was not significantly observed in the area with a mean 
of 1.79. This could be related to the earlier perceived changes in climatic variables such rainfall 
and temperature. Although they may not necessarily be the only determining factors to crop 
yield but yet play a vital role. This finding correlate that of Maddison (2006) who argued that 
farmer perceived effects of changes in climate change varies from place to place but that most 
farmers reported reduction in crop yield and depletion of soil fertility as the major effects 
observed in most communities in Africa. Also, Thaddeus et al., (2011) indicated that there is 
high level of awareness of climate change in the Niger Delta region and that the adverse effects 
of the changing climate are soil erosion and reduced crop yield.   
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The identified climate change variability by the farmers in the study area (high temperature 
and drought) could be as a result of bush burning, overgrazing, deforestation, and low 
evaporation rate because of the absence of water bodies in the area. Low rainfall causes low 
crop productivity and causes drought and aridity. High temperature could be as a result of 
absence of vegetation cover in the area, the high solar radiation has direct impacts on crops 
especially if the rainfall is low. Flood on the other hand occurs where there is high rainfall, 
only on few occasions flood is experienced especially during run-offs after rainfall. This goes 
with the work of Gurdeep S. M et al (2021) on impact of climate change on agriculture and its 
mitigation strategies on global treat, Sustainability.  
 
Reduction in the quantity of crop yield, decrease in soil fertility and spoilage of farm produce 
were the most devastating effects of climate change observed by respondents in the study 
area. Majority of the farmers in the area have been victims of crop failure due to low rainfall. 
Low rainfall decreases the activities of soil micro-organisms which cause soil fertility 
degradation; this leads to low crop productivity. High temperature and low rainfall cause 
dryness and spoilage of farm produce in the study area. Inadequate rainfall decreases crop 
yield quality in the study area.  
 
CONCLUSION  
From the results obtained, it is concluded that some farmers are fully aware of the climate 
change phenomenon which was made available to them through radio stations. As a result of 
increasing temperature and rainfall variability, farmers seem to experience variation in crop 
yield especially when there is obvious fluctuating in rainfall, it affects their crops yield and 
productivity in general. As the rainfall increases, crop yield increases and vice versa. It is 
glaring that farmers in Kubau LGA of Kaduna State also have first-hand experience of the 
changing climate over the years. It is obvious in the study area especially those that have 
stayed in the area for over 30 years that there is slight decrease in the amount of rainfall in the 
study area.  Temperature in the area is highly increasing which sets in dryness, aridity and 
drought and subsequently affect crop production in the area.  
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