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ABSTRACT: The study was carried out in Anambra State of 

Nigeria to assess the coping strategies adopted by the 

farmers against climate change variability in the area. 

Climate change impacts are leading to significant negative 

effects on rural livelihoods especially rural farmers who 

practice subsistence and rain-fed agriculture, Multi-stage 

sampling technique was used to select 180 farmers from 

the area and used for the study.   Structured questionnaires 

were used to elicit information from the respondents and 

the data collected were analyzed using frequency 

distributions, means and percentages. Results from the 

study revealed that the main cause of climate change is the 

rising concentrations of human-produced greenhouse gases 

(GHGs) in the earth’s atmosphere, (96.6%). The major 

effects were land degradation, (98 9%), flooding (96.6%), 

erosion (95.7%), heavy rainfall (91.6%) among others. To 

cope with these challenges, the farmers practiced land 

rotation (fallow), crop diversification, cover cropping, 

agroforestry, crop rotation, irregular weeding and others. 

Again, the study revealed the constraints encountered by 

the farmers in the use of these strategies include high cost 

of labour, low productivity, low price of produce, poor 

access to farmland, land tenure and fragmentation 

problems among others. It was recommended that 

government should provide the respondents with soft-

loans without interest, and reform the agrarian law of the 

land to give farmers more access to land. 
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INTRODUCTION 
 
The country Nigeria is recently being challenged by 
climate change variability resulting in the degradation of 
the land meant for agricultural purposes. This is seen or 
felt through high intensive sunshine which leads to 
draught, and soil erosion due to either wind impact or 
very high intensive rainfall resulting in heavy runoff, 
gulley erosion and soil loss. Climate change is one of the 
most serious environmental threats facing mankind 
worldwide. It affects agriculture in several ways, including 
its direct impact on food production. Climate change 
which is attributed to   the    natural    climate   cycle   and  

 
 
 
 
farming activities, had adversely affected agricultural 
productivity in Africa of which Nigeria is among as well as 
state. Available evidence shows that climate change is 
global, likewise its impact, but the most adverse effects is 
felt mainly by developing countries like Nigeria and the 
rural areas such as some local government areas in 
Anambra  State due to their low level of coping 
capabilities (IPCC, 2014).  According to Ifeka and 
Akinbolola (2015a), there have been upward and 
downward trends in annual rainfall in Nigeria in recent 
times. These changes in rainfall patterns most times lead  
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to too heavy rainfall resulting to land degradation, gulley 
erosion, destruction of crops, livestock and livelihoods. 
Sometimes the variation results in heavy droughts 
leading to too much heat which causes crops to wither 
and health hazards to the farmers. These authors also 
noted that the level of impact of drought on agricultural 
communities varies and depends on the socio-economic 
status of the communities, length and intensity of the 
drought. Their observation corroborates with the findings 
of Umeh and Nwachukwu, (2019), who observed that 
when rainfall is insufficient, agricultural production and 
household needs suffer. Umeh and Nwachukwu (2019) 
also noted that high sunshine intensity, increased 
drought, inadequate access to water, and crops loses are 
major impacts of climate change in Nigeria and Anambra 
State is part of Nigeria. The problems have adversely 
affected agricultural productivity and as such creating 
doubts on food security in the state . The ecological and 
social settings in the area are often distorted sometimes 
leading to losses in human and material capitals. In 
Nigeria desertification and aridity are the major 
environmental problems of the Northern part of the 
country, while the high torrential rainfall of the southern 
Nigeria creates enabling environment for catastrophic soil 
erosion and land degradation in the region. Throughout 
the history of the world, one of the greatest and persistent 
threats to human existence has been environmental 
degradation which has recently been intensified by 
climate change (Onumadu et al., 2001). Nigeria has a 
growth rate of about 2.2 percent with a teaming 
population of 206,732,316, as of Sunday August 16, 
2020, based on Worldometer elaboration of the latest 
United Nations data, and an estimated population of 
about 206,139,589 people annually according to UN data 
(Worldometer, 2020).  This population explosion has put 
significant pressure on the environment making it difficult 
for human sustenance with resultant increase in rainfall, 
intensification in land use, declining land productivity, 
rapid soil losses and disruption of water resources 
(Kuponiyi,` 2001). The rapid increase in population 
means a reduction in the available land space for farming 
and consequently reduction in food production. In many 
agriculture-based poor economies soil erosion and 
degradation of agricultural land orchestrated by climate 
change present a threat to food security and 
sustainability of agricultural stagnation. According to 
Shiferaw and Holden (2001), declining per capital 
availability of cultivable land, accompanied by lack of 
technologies for intensification of land use, force rural 
people to either expand farming into marginal erodible 
slopes or the remaining forest. In Nigeria, it has been 
found that most people engage in several income 
generating activities to ‘make a living’ with various 
combination of farm and non-farm activities (Olawoye, 
2001). The sustainability of many of these income 
generating activities is however often not assured under 
conditions of insecure access to productive   and   natural  
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resources, environmental degradation and economic 
instability (Olawoye, 2001). 

The threats and subsequent destruction of land by 
climate change, soil erosion and land degradation has 
been the subject for intensive debate in the literature, 
(Okoro, 2012).   Over the years the destructive process 
has continued with increased intensity, quantum and rate, 
such that its devastating effects had subjected the 
communities to high risks of loss of lives, properties and 
the natural land that supports their livelihood including 
extreme difficulties in marketing their products. The land 
in Anambara state of Nigeria has been considered as low 
lying nature that exposes the surface areas to flooding, 
coastal and sheet erosion, thus, resulting to the removal 
of the affected soil (Urama, 2005). This paper examines 
the extent of threats of climate change on the farm lands 
in the area and its resultant effects on the farmers and 
their produce which has affected the market potentials of 
the area in the marketing of their products.  

Climate change affects all aspects of the climate, 
making rainfall less predictable, changing the character of 
the seasons and increasing the likelihood or severity of 
extreme events such as flood). The global increases in 
carbon (iv) oxide (CO2) are due to fossil fuel and land 
use, while those of methane (CH4) and nitrous oxide (N2 
O) are caused due to agriculture (IPCC, 2014). There is 
no doubt that the earth is getting warmer and human 
beings are mainly to be blamed. The continued 
population growth with dependence on fossil fuels and 
the need for expanding agricultural lands are expected to 
drive GHGs emissions and induce climate change over 
the 21

st
 century to levels never experienced in human 

civilization. Climate change impacts are leading to 
significant negative effects on rural livelihoods especially 
rural farmers in Anambra state who practice subsistence 
and rain fed agriculture, and hence depend on rainfall for 
good crop yields. To cope with the negative impacts of 
climate change, communities employ traditional/ local 
and indigenous knowledge based practices. 

The physical damages to land and soil through land 
degradation as a result of climate change in  this part of 
Nigeria portends the greatest threats to the lives and 
properties of the citizens that are living a normal life 
which is seen as a war to survive natural and  climate 
disasters. The exposure of the citizens to unpredictable 
land disaster and the consequent crises of not cropping 
with the effect of going without food, sudden evacuation 
and relocation of inhabitants of the areas especially in 
planning the marketing of products among others have 
remained highly disturbing, that prompted the urgent 
need to investigate these situations and how the farmers 
can cope with them empirically (Figure 1). 
 
 
Objectives of the Study 
 
The objectives of this study were to; 
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Figure 1: Map indicating the LGAs studied in the map of Anambra State with 21 LGAs.   

 
 
 
(i) Examine the socioeconomic characteristics of the 
farmers in Anambra state. 
(ii) Identify the causes of climate change in the study 
area. 
(iii) Access the effects of climate change on the farmers 
and their farm lands. 
(iv) Identify coping strategies adopted by the farmers to 
mitigate climate change menace in the area. 
 (v) Ascertain the challenges faced by the farmers in the 
use of those coping strategies.  
 
 
METHODLOGY 
 
The study was carried out in Anambra State of Nigeria. 
Anambra state, Alias Light of the Nation, is one of the 
states in the South-East geo-political zones of Nigeria. It 
lies within latitudes 5

o
 42’ to 6°

 
15’ N of the Equator and 

longitudes 6° 44’ and 7
o
 23’ E of the Greenwich meridian. 

It is bounded by Delta and Edo states to the West, Imo 
and Rivers States to the South, Enugu State to the East 
and Kogi and Benue States to the North. The State has 
21 local government areas which are divided into four 
agricultural zones of Aguata, Anambra  Awka and 
Onitsha for easy administration. It occupies a land mass 
of about 44,116km

2
 with a projected population of about 

5,527,809 persons (NPC, 2006). This figure was based 
on the 2006 census figure as well as the 2016 projected 
population which was published by the National Bureau 
of Statistics, Wikipedia. The mean annual rainfall varies 
from 1,856mm to over 3,500mm.The variation and 
changes in rainfall patterns affect crops and animals 
production as well as livelihoods of farmers. During the 

period of heavy rainfall, communities within the riverine 
areas such as Aguleri and Igbariam in Anambra east are 
faced with climate change variability. They experience 
heavy rainfall which results in wiping away of farm lands 
and buildings, gulley erosions and land degradation due 
to heavy runoffs (Babatolu and Akinmubi, 2014). The 
economy is agro-based. The crops grown include 
cassava, yam, maize, plantain, banana, pineapple, oil 
palm among others. Animals like sheep, goats, pigs, 
poultry etc abound. Multi-stage sampling technique was 
used to select respondents. The first involved the 
purposive selection of three (3) local government areas; 
Aguata, Anambra East and Awka North due to the impact 
of climate change in those areas These study areas are 
characterized  by gulley erosions due to heavy runoffs 
orchestrated by heavy rainfall . The second stage 
involved the simple random selection of three 
communities from each of the local government areas 
making it a total of nine local government areas. The third 
stage involved the random selection of two villages from 
each of the communities making it a total of 18 villages 
and the final stage was the random selection of ten 
farmers from each of the selected villages which brought 
the sample size to one hundred and eighty (180) 
respondents used for the study. The lists of the farmers 
were made available by the community leaders and 
village heads.  Data collected were analyzed using 
descriptive statistical tools such as frequency 
distributions, means and percentages to achieve 
objectives 1, 2, 3 and 4. While objective 5 was achieved 
using a 4 point Likert-type scale of measurement of very 
serious, less serious and not serious constraints  
assigned nominal values   of 4, 3, 2 and 1 divided by 4 to  
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Table 1: Socio-economic characteristics of farmers. 
 
 

Field Survey data, 2020 
 
 
get discriminating index of 2.50. Any mean score of 2.50 
and above was adjudged serious constraint to the use of 
those coping strategies to climate change menace.  
 
 
RESULTS AND DISCUSSION  
 
Distribution of farmers according to their socio-
economic characteristics 
 
Results in (Table1) shown that   most   of   the   farmers 

(55.6%) were between the ages of 31-40 years. This 
implies that the farmers are still young and in their 
productive ages. The result also revealed that the 
farmers have basic education as some of them (16.7), 
(72.2) and (8.3%) attended primary, secondary and 
tertiary schools. This is an indication that the farmers are 
not illiterates and therefore know exactly what they want. 
The farmers are responsible adults as indicated by the 
percentage of the married ones,(80.6%). The result also 
showed that the farmers are experienced farmers who 
have practiced farming for more than 21 years,   (77.7%)  

Variables Frequency Percentage (%) 

Age (years)   

31-40 100 55.6 
41-50 60 33.3 
52-60 20 11.1 
Total 180 100 
Educational levels (years)   

No formal education (1) 5 2.8 
Primary (2) 30 16.7 
Secondary (3) 130 72.2 
Tertiary (4) 15 8.3 
Total 180 100 
 Marital status   

Single (1) 20 11.0 
Married (2) 145 80.6 
Divorced (3) 5 2.8 
Widowed (4) 10 5.6 

Total 180 100 

Farming Experience (%)   

<10 years 10 5.6 
11-20 years 30 16.7 
21 years and above 140 77.7 
Total 180 100 
Household size (number of persons)   

1-5 28 15.6 
6-10 142 78.8 
11-15 10 5.6 
Total 180 100 
Membership of cooperative (yes/no)   

Member 160 88.9 
Non-member 20 11.1 
Total 180 100 
Average annual income (naira)   

Less than N100.00 12 6.7 
N101,000 – 200,000 20 11.1 
N201,000 -300,000 18 10.0 
N301,000- 400,000 124 68.9 
N401,000 and above 6 3.3 
Total 180 100 
Occupation   

Farming 148 82.3 
Sewing 8 4.4 
Fishing 4 2.2 
Trading 20 11.1 
Total 180 100 
Farm size (hectares)   
Less than 1.0 60 33.3 
1.1-1.6 90 50.0 
1.7-2.2 17 9.5 
2.3-2.8 13 7.2 
Total 180 100 
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Table 2: Causes of climate change in the selected areas of 
Anambra State. 
 
Causes of climate change *Frequency Percentage 

Increased Industrialization 178 98.9 
Use of Fossil fuel 176 97.8 
Population growth 175 97.2 
Rise in CO2 levels of the sea 170 94.4 
 Urban expansion 174 96.7 
Rise in Sea level 176 97.8 
Depletion of Ozone layer 177 98.3 
Oil pollution/spillage 176 97.8 
Land use due to agriculture 174 96.7 
Power generation 172 95.6 
Bush burning 168 93.3 

Field survey Data, 2020*Multiple response 

 
 
 
 
this implies that they have actually witnessed the 
variations in the weather and their environment. From the 
result it is obvious that the farmers have large family size. 
This is perhaps why they cultivate large acres of land, 
(1.1-1.6) hectares. 88.9% of the farmers belong to social 
organizations and this might help them to access 
information about climate change from their colleagues.  
 
 
Causes of climate change in Anambra State 
 
Results in (Table 2) showed the causes of climate 
change variability in the selected areas of Anambra 
State. The major causes as indicated by the farmers 
included increased industrialization (98.9%), use of fossil 
fuel (97.7%), depletion of ozone layer (98.3%), and rise in 
sea level (97.8%) Some part of Anambra state is located 
near River Niger which discharges through Niger Delta 
into the Atlantic Ocean  Experience has shown over the 
years that people living around the riverine areas such as 
people from  Igbariam  Aguleri and others  from Anambra 
east experience too heavy floods that wash away their 
farm land and crops. This normally occurs whenever the 
River Niger overflows its banks oil pollution and spillage 
(97.8%) land use due to agriculture (96.7%), population 
growth (97.2%), and urban expansion with 96.7%. Other 
causes are rise in the CO2 level of the sea with 94.4%, 
power generation (95.6%), since there is no constant 
electricity supply in these areas, almost every household 
uses one kind of generator or the other on daily bases. 
These generators bring out smoke (carbon) which 
pollutes the air in the environment, and bush burning 
which has 93.3%.  A glance at these causes will show 
that climate change is human induced which is in   
tandem with the IPCC 4

th
 Assessment report that climate 

change is human induced, (IPCC, 2014). Agricultural land 
has been subjected to intensive pressure from human 
uses that induce degradation. These human activities 
include industrialization, urban expansion, power 
generation, overgrazing, excessive farm activities, tillage, 
clearing of bushes, road construction, bush burning, over  

 
population, development of urban centers,  fumigation 
with pesticides, agricultural activities, mining (open cast 
and soil excavation, has left deep gullies at various 
locations). This includes mining of lime stone, quarry 
sites, coal and other illegal mining of minerals among 
others. All these have contributed adversely to the 
environment as farm lands are being degraded thereby 
becoming a serious threat to farmers and their farm land. 
There is also the borrowed pits for road construction 
works that are left open and untreated, the exploration for 
firewood and bad management of forests including 
pollution of land and natural habitat with chemicals. Some 
natural factors in land degradation as a result of climate 
change include wind and soil erosion, torrential rainfall, 
floods, landslides, earth quakes, desertification, drought, 
acid rain, acid and salt accumulation, retreating forests, 
and sand domes accumulation as well as pests’ attacks 
that decimates the forests trees. The use of irrigation as 
potential source of agricultural faming and water supply 
could have negative effects with improper management. 
This may result in increased erosion, pollution of surface 
water and ground water from agricultural biocides, 
deterioration of water quantity, increased nutrient levels 
in the irrigational drainage water resulting in algal blooms, 
proliferation of aquatic weeds, and enthronization of 
irrigation canals and downstream water ways (FAO, 
2010a; Urama, 2003). 
 
 
Variables of climate changes 
 
Results in (Table 3) revealed the variables of climate 
change as identified by rural farmers in Anambra state of 
Nigeria. The respondents indicated that there have been 
more occurrences of these changes in more recent times 
than in the past as it is shown in the table below where all 
the variables of climate change show positive increase in 
the changes. Their agreement is in tandem with 
Onyeneke et al. (2018) who reported that the changing 
climate conditions in the South Eastern part of Nigeria 
manifesting through   changes   in   rainfall   and   drought 
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Table 3: Variables of climate change. 
 

Variables Frequency Percentage (%) 
Seasonal changes in onset of rainfall 176 97.8 
Early cessation of rainfall 174 96.7 
Alteration of planting season 175 97.2 
Changes in growing and harvesting calendar 173 96.1 
Heavy rainfall  178 98.9 
Over flooding 177 98.3 
High temperature 172 95.6 
Intense drought 170 94.4 

Field Survey Data 2020   **Multiple Responses recorded.   
 
 

Table 4.  Effects of climate change on farmers and their farm lands. 
 
Effects Frequency Percentages (%) 

Land degradation 178 98.9 
Deforestation 177 98.3 
Decrease in soil fertility 176 97.8 
Loss of arable farm land 178 98.9 
Reduced farm yield and income 179 99.4 
Extreme weather 176 97.8 
Over flooding 178 98.9 
Gully erosion 178 98.9 
Heavy rainfall 175 97.2 
Heavy sunshine 176 97.8 
Destruction of wildlife ecosystem 165 91.7 
Drudgery and stress from extreme heat 166 92.2 
Incidence of pests and diseases 160 88.9 
Destruction of roads 164 91.1 
Lack of portable water 154 85.6 
Wiping away of buildings 143 79.4 
Drying up of streams 140 78.8 
Migration of human/wildlife  130 72.2 

 Field Survey data 2020 
 
 
patterns calls for concern.  
 
 
Effects of climate change on farmers and their farm 
land in Anambra State 
 
Results in (Table 4) revealed the devastating effect of 
climate change on farmers and their farm lands in the 
selected areas of Anambra state. The major effects as 
responded by the farmers are reduction in farm yields 
and income which recorded 99.4%, land degradation with 
98.9%, land degradation has been enhanced by climate 
change and as a result, both have the same  impact on 
the environment, deforestation (98.3%), loss of arable 
farm land ,over flooding and gully erosion which recorded 
98.9% respectively. This must have been the reason for 
most of the farmers diverting to other occupations like 
trading, to the detriment of agriculture so as to provide 
foods for their families. Other serious effects are heavy 
rainfall, (97.2%) and heavy sunshine (97.8%). These two 
extreme weather conditions are causing drudgery and 
stress (92.2%) for them. Destruction of wildlife ecosystem 
(91.7%), destruction of roads (91.1%) wiping away of 
buildings (79.4%), incidence of pests and diseases 
(88.9%), lack of portable water (85.6%),  drying up of 
streams (78.8%), are all contributory factors to migration  

 
of human and wildlife (72.2%) in search of better life and 
feeding. It is therefore expedient that coping strategies 
are adopted to mitigate climate change variability in the 
area. 
 
 
Coping strategies used by farmers to mitigate climate 
change menace 
 
Results in (Table 5.) showed the various coping 
strategies employed by farmers in the selected areas of 
Anambra state to adapt and mitigate climate change 
menace in the area.  There are about 17 practices 
employed by the farmers. These practices include 
conservation agriculture such as crop rotation and cover 
cropping with 97.7% response, run-off water harvesting 
with 97.2%, land rotation with 96.6%, mixed farming 
practices,(95.6%), use of weather forecasting 
tools(93.8%), minimal or no tillage of land (81.6%)  fire 
management with 92.7% response, irregular weeding 
with 96.6%, proper timing of panting (87.2%), practice of 
agro forestry with 92.7%, crop rotation (94.4%), crop 
diversification (97.2%), avoidance of slash and burn 
(87.7%), manure application (93.3%) compost making 
(85%), Land rotation (91.6%), Mulching (71.6%), planting 
basin/pit (86.1%), diversion   ditches/  drainage   (82.2%), 
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Table 5: Coping strategies against climate change. 
 

Coping Strategies Frequency Percentage 

Conservation agriculture  such as crop rotation & cover cropping 176 97.7 
Run-off water harvesting 175 97.2 
Land rotation (fallow) 174 96.6 
Mixed farming practices 172 95.6 
Use of weather forecasting tools 168 93.3 
Minimal or no tillage 147 81.6 
Use of fuel efficient stoves 170 94.4 
Agro-forestry practices 167 92.7 
Sand dune stabilizations 170 94.4 
Adoption of improved seeds tolerant to climate change stressors, such as rice and maize hybrids. 175 97.2 
Construction of earth dams 157 87.2 
Construction of waterways to manage flooding  174 96.6 
Use of early maturing crops 176 97.7 
Bee keeping and snail rearing 142 78.8 
Establishment of fodder production farms. 163 90.6 
Tree planting/ A forestation 148 82.2 
Dry season irrigation 167 92.7 

Field survey data, 2020 *Multiple response *An adaptation from climate change adaptation measures published by Springers 
Ebook 2020 by Godson-Ibeji, Nwakwasi, R.N  

 
 

Table 6: Constraints to coping strategies. 
 
Constraints VS S LS N Mean SD 

Non availability of Labour 96 70 9 5 3.42 0.717 
Lack of credit opportunities 89 67 14 10 3.30 0.839 
High labour cost 90 80 5 5 3.41 0.684 
 Low produce price 88 65 20 8 3.28 0.835 
Inadequate planting material 76 92 4 8 3.31 0.726 
Insufficient fund 91 79 8 2 3.44 0.635 
Land fragmentation 64 101 10 5 3.24 0.681 
Land tenure problem 103 70 4 2 3.52 0.611 
Use of traditional farm implements 102 65 10 3 3.47 0.680 

Field survey Data, 2020. *VS=Very serious, S=Serious. LS= Less serious, N= 
Not serious. 

 
and terrace making with 78.8 
 
 
Constraints to the use of these coping strategies 
 
Results in (Table 6) showed the challenges farmers are 
facing while using these coping strategies. With a 
discriminating index of 2.50, to determine very serious or 
no serious constraint, the (Table 6) showed that, among 
the very serious challenges are;- non-availability of labour 
with M= 3.42. This could be attributed to the fact that 
young men who should assist in the labour needed are 
leaving the community for the cities in search of white 
collar jobs instead of engaging in farm work.  This also 
leads to high cost of labour as the remaining labourers 
became very expensive, M=3.41. Other constraints are 
lack of credit opportunities, M=3.30, use of traditional 
farm implements, M=3.47, insufficient fund, M=3.44, land 
tenure problems, M=3.52, among others as it is revealed 
in (Table 6).  
 
 
Conclusion 
 
This study explored the coping strategies adopted by 
farmers against climate change variability in Anambra 

state of Nigeria.  The study revealed that the main cause 
of climate change is the rising concentration of human 
produced green house gases (GHGs) in the earth’s 
atmosphere. This has caused devastating effects on the 
farmers and their environment, leading to land 
degradation, over flooding, gully erosion, heavy rainfall 
and heavy sunshine among others. The farmers adopted 
some coping strategies which include; land rotation, crop 
diversification, agro forestry and many others to fight 
climate change menace in the area. They were faced 
with some challenges such as financial problems, poor 
access to farming land, high cost of labour, land tenure 
problems and many others.  
 
 
Recommendations 
 
The study therefore, recommends giving soft loans to the 
farmers by the government to ameliorate the cost of 
labour and also reform the age long agrarian law of the 
land to give the farmers more access to farm lands and 
address the issues of land fragmentation in the area.  It is 
also recommended that the farmers should try and adopt 
more climate smart agricultural strategies as best 
practices to help and cushion the adverse effects of 
climate change in the area. 
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