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Abstract. Climate change has resulted in challenging environmental issues, which have become a major global concern. 
Farmers therefore employ several methods which are adaptable to environmental hazards.  The study assessed 
preferences of rice farmers’ coping strategies to environmental hazards in Kwara state, Nigeria. Specifically, the study, 
assessed frequency of occurrence of the environmental hazards faced by the rice farmers, identified the preferred 
coping strategies used by rice farmers and determined the effects of environmental hazards on rice production. A 
two-stage random sampling technique was used to select 151 rice farmers on whom an interview schedule was 
administered. Descriptive statistics and Pearson Product Moment Correlation were used to analyzed the data. Results 
showed that 94.0% of the respondents were males 45.7 mean years old, 6.6 hectares of farm size and an average of 
18.7 years of farming experience, flooding, erosion and wind storm having the highest occurrence frequency in rice 
production. Planting of improved varieties, early planting, avoiding to plant along river borders were the most preferred 
coping strategies used by rice farmers. Reduction in farm output, reduction in values of farm produce, decrease 
of farmers’ income was identified as major effects of environmental hazards on rice production. There was also a 
significant relationship between age (r=0.3551), household size (r=0.215), farming experience (r=0.262) and the use 
of preferred coping strategies. The study concluded by identifying preferred coping strategies to environmental hazard 
in the study area and recommends that to reduce its effect on rice production, improved rice varieties should be made 
available at affordable and subsidized rate by the government and relevant bodies, timely and appropriate information 
on weather monitoring should be available to the rice farmers through reliable and appropriate channels.
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Introduction

Rice, (Oriza spp.) is a famous staple food which is a 
large proportion of the average household diet (Alarima 
et al., 2011; Ahmed et al., 2016). In order to ensure food 
safety, employment and overall economic development 
in Nigeria, rice production is critical. In Africa, rice 
supports over 100 million persons, and production of 
it has employed over 20 million farmers, according to 
the African Rice Center (WARDA, 2008). Rice has been 
classified as the leading food (Saka et al., 2009) as 
being food for over 50% of the population around the 
world. Rice is a valuable cereal crop that is grown and 
consumed all over the world.

It is a staple dish in various African countries, including 
Nigeria, where it accounts for a significant amount of 
the diet on a regular basis (Lu et al., 2018). More than 
one third of all the calories consumed throughout West 
Africa account for rice consumption and accounts for up 
to 85% in some traditional countries, such as Nigeria, 
Senegal, Guinea-Bissau, Guinea, Sierra Leone, Liberia, 
the Ivory Coast, and Gambia. Rice consumption is quickly 
expanding in Nigeria as a result of a shift in consumer 
preferences, rising population, rising economic levels, 
and fast urbanization. The country is significantly reliant 
on rice imports, which total over 3 million tons per year 
and amount of about US $480 million in hard currency 
(Kamai et al., 2020). It was reported that Nigeria is one of 
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the largest rice producers in Africa and one of the largest 
consumers on the continent (Udemezue, 2018). Rice 
consumption has averaged 10.3 percent every year over 
the last decade (Maji et al., 2015).

The demand for rice is increasing in Nigeria because 
of the recent population increase and change in peoples’ 
diet, as a result of urbanization. However, while the 
annual consumption of rice is 5 million tons, the domestic 
production of rice is only around 3 million tons (RIPMAPP, 
2006). Changes in precipitation patterns and increased 
temperatures have led to adverse growth conditions in 
crop schedules, leading to shorter seasons and lower 
output (Muluneh, 2021). The phrase “coping” can be 
referred to certain behavioral and psychological activities 
which people master, tolerate, diminish or eliminate 
periods or situations of stress (Folkman and Lazarus, 
1985). Understanding this concept would help farmers 
and key stakeholders to provide sufficient conditions 
for implementing such practices for the conservation of 
agriculture, one of the most important ways of addressing 
the impact on agriculture of climate change.

Due to the effects of a global climate change and its 
alarming increase in the impact on farmers’ activities in 
our communities, the use of agrobiodiversity conservation 
practices among farmers has to be stepped up (Kayode 
et al., 2020). Farmers’ ability to address any type of 
environmental hazard plays an important role in decision-
making about input allocations that affect suppliers. 
Environmental dangers have been regarded as one of the 
most pressing issues confronting developing-world rural 
communities today. Local population resources, as well 
as indirect effects from metropolitan areas influence rural 
areas, resulting in a total global health burden. The total 
global health burden from pollution is carried mostly by 
rural communities, also climate change has exacerbated 
environmental degradation, which has a wide range of 
ramifications for people’s lives, notably agriculture.

As a result, this study focuses on the preferred coping 
techniques of rice farmers and specifically the study 
identified sources of information on coping strategies 
against environmental hazards, determined frequency of 
occurrence of the environmental hazards faced by rice 
farmers, assessed the preferred coping strategies used 
by the rice farmers in the study area and determined the 
effect of environmental hazard on rice production.

The hypothesis of the study was stated in the null 
form as follows-H01: There is no significant relationship 
between some selected socioeconomic characteristics of 
the rice farmers and their preferred coping strategies to 
environmental hazards.

Material and methods 

The study was conducted in Kwara State of Nigeria. 
The State is located within latitudes 70 45´N to 9030´ N 
and longitudes 2030´E to 60 25´E. It occupies a total land 
mass of 36,825 square kilometres, and shares boundary 
with Niger State in the North, Kogi State in the East, Oyo, 
Osun and Ekiti States in the South, and an international 
boundary with the Republic of Benin in the West. It is 
located in the Southern guinea savannah of Nigeria 
(Jimoh, 2003). 

A two-stage random selection procedure was used 
to pick the responders. In the first stage, 40 percent of the 
15 rice-producing communities were chosen at random, 
yielding six communities: Bade, Pategi, Ebu, Gbagufa, 
Lade, and Lafiagi. The second stage involved selecting 
30 percent of registered rice farmers at random from the 
Kwara state Agricultural Development Program list in 
each of the villages. Each community’s pick is as follows: 
Bade (28), Pategi (35), Ebu (20), Gbagufa (21), Lade (22), 
and Lafigi (25). The study used a total sample size of 151 
respondents.

 
Data collection and analysis
A structured interview schedule was used to obtain 

data. Both descriptive and inferential statistics were used 
to assess the data collected in the field. The data from 
the study’s objective were presented using descriptive 
methods such as frequency distribution, percentages, 
ranking order, means, and standard deviation. The study’s 
premise was tested using the Pearson Product Moment 
Correlation (Adebayo et al., 2019).

The Pearson correlation coefficient (r) was obtained 
as follows:

where: X= use of coping strategies; Y= Some selected 
socioeconomic characteristics of the rice farmers and N is 
the total number of respondents

Environmental hazards faced by rice farmers
Environmental hazards experienced by rice farmers 

were assessed using a three-point Likert type scale 
(Adesiji et al., 2018). Respondents were asked to rate the 
frequency of environmental hazards on a range of one 
to three, with the scale being graded as follows: Never 
Occurs-1, Rarely Occurs-2, and Frequently Occurs-3. 
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Coping strategies to environmental hazards
The rice farmers’ preferred coping strategies were 

assessed using a four-point Likert type scale. (Akinola, 
2014) Respondents were given a list of coping strategies 
and asked to rank them in order of preference. Most 
preferred-4, Preferred-3 Least preferred-2, Not preferred-1

Effect of environmental hazard on rice production
Respondents perceived the effects of environmental 

hazard on a 3-point Likert type scale. A list of possible 
effect was drawn and respondents were required to rate 
the level of severity on a scale of 1-3 as follows; Not 
severe-1 Severe-2, Very severe-3.

Results and discussion

The mean age of the respondents is 46 years old, 
as shown in Table 1. This indicates that the bulk of the 

respondents are in their economic and productive years. 
This is in line with George et al. (2010). Males make up to 
94.0 percent of the respondents, while females make up to 
5.9%. As a result of this finding, there are more male rice 
farmers than female. This is consistent with Omotesho et 
al. (2021) findings. Majority of the respondents (83.3%) 
are married, with 34.7 percent having received certification 
from a secondary institution, the highest among the 
respondents. The implication is that those with no formal 
education or primary education rely on the few educated 
among them, owing to their inability to read and write, and 
the few educated farmers’ ability to assist them in their 
level of awareness of coping strategies for environmental 
hazards affecting rice production. The rice farmers had an 
average of 19 years of farming experience, implying that 
they had a lot of experience which can help them adapt to 
coping strategies. Table 1 also reveals that 98.1 percent of 
respondents had contact with an extension agent.

Table 1. Socio-economic characteristics of respondents

Variables Frequency Percentages Mean+SD
Age (Years) 45.73 ±8.90
Household size (Persons)   7.19 ±3.65
Annual income 207,540.00
Size of farm (Hectares) 6.6 ±2.8
Years of farming experience 18.79
Sex
Male 142 94.0
Female     9    5.9
Level of education
No formal education 35 23.2
Primary 25 16.6
Secondary 52 34.4
Tertiary 14 9.3
Qur’anic 21 13.9
Marital status
Married 125 82.8
Otherwise 26 17.2
Contact with extension agents
Yes 23 15.2
No 128 84.8
Number of extension contact (23)
Weekly 10 6.6
Monthly 12 7.9
Yearly    1 0.6
Source: Field Survey, 2020.  SD: Standard Deviation

Table 2 displays the respondents’ response on 
frequency of occurrence of environmental hazards affecting 
rice production. Flooding (M.S.=2.83), erosion (M.S.=1.97), 
and windstorm (M.S.=1.84) ranked first, second, and third, 
respectively, as the most experienced environmental 
hazards on their farm in the study area. This is due to the fact 
that flooding occurs due to high rainfall in the area, followed 

by drought, agrochemical pollution, and oil pollution. This 
agrees with Douglas et al. (2008) who states that the 
flooding in Nigeria is fluvial (caused by rivers overflowing 
their natural and manufactured barriers), coastal (primarily 
coastal areas), and pluvial (unannounced after a strong 
storm) in nature and has been a major source of concern 
for rural and urban areas across the country.
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Preferred coping strategies to environmental hazards 
were presented in Table 3, planting of improved varieties 
(Mean score = 3.81), early rice planting (Mean score = 
3.67), avoiding planting along river banks (Mean score = 
3.50), and terrace construction (Mean score = 3.08) were 
the most preferred coping techniques for environmental 
hazard in rice production, ranking first, second, and 
third, respectively. This is due to the fact that planting of 
improved seeds such as FARO 44, FARO 52, FARO 59, 
FARO 66 and FARO 67 are varieties that matured early 
and produced significantly higher yield than other varieties. 
These varieties also have higher level of germination. 
They are also drought and flood resistant in nature which 

also has the capacity of competing with weeds and also 
drought resistance. Changing irrigation methods, moving 
farms from one area to another, diverting drainage from 
agriculture, and properly disposing of garbage to minimize 
blockage are less desired. As a result, such coping 
mechanisms are likely to be prohibitively expensive to 
implement. The result shows a commendable use of 
coping strategies against environmental hazards in rice 
production. Major drivers of rice yield improvement in 
recent times are the use of improved seeds varieties, 
improved fertilizer use, adequate water management, 
enough and appropriate use of insecticides, use of 
herbicides and mechanization (Ngailo, 2014). 

Table 2. Frequency of occurrence of environmental hazards on rice production

Environmental Hazards FO
F (%)

RO
F (%)

NO
F (%) Mean Rank

Flooding 130(86.1) 15(9.9) 6(3.9) 2.83 1st

Erosion 0(0) 146(96.7) 5(3.3) 1.97 2nd

Wind storm 0(0) 126(83.6) 25(16.4) 1.84 3rd

Drought 4(2.6) 107(70.8) 40(26.5) 1.75 4th

Agrochemical pollutions 1(0.7) 104(68.9) 46(30.5) 1.71 5th

Oil pollutions 1(0.7) 54(35.7) 96(63.6) 1.37 6th

Combustion gases from machineries 0(0) 9(5.9) 142(94.0) 1.05 7th

Source: Field survey 2020. FO: Frequently Occur, RO: Rarely Occur, NO: Never Occur 

Table 3. Preferred coping strategies to environmental hazard on rice production

Coping strategies MPU
F (%)

PU
F (%)

LPU
F (%)

NPU
F (%) Mean score Rank

Planting of Improved varieties 124(82.2) 24(15.9) 3(1.9) 0(0) 3.81 1st

Early Planting 117(77.4) 29(19.2) 5(3.3) 0(0) 3.67 2nd 

Avoid planting along river borders 114(75.5) 25(16.6) 9(6.0) 3(1.9) 3.50 3rd 

Building of terrace across the land 48(31.8) 73(48.3) 24(15.9) 6(4.0) 3.08 4th

Changing irrigation method in rice production 27(17.9) 96(63.6) 25(16.6) 3(1.9) 2.99 5th 

Relocation of one farmland to another 12(7.9) 29(19.2) 23(15.2) 87(57.6) 2.64 6th 

Diversion of drainage from farmland 42(27.8) 82(54.3) 21(13.9) 6(4.0) 1.65 7th 

Proper disposal of waste to avoid blockage 0(0) 92(60.9) 20(13.2) 39(25.8) 1.50 8th 
Source: Authors Field survey, 2020 MP: Most Preferred Used P: Preferred used, LP: Less Preferred Used, NP: Not preferred Used

In Table 4, the effects of environmental hazards on 
rice production were shown in Table 4. Environmental 
hazards diminish farm output the most (MS=2.74), followed 
by a decrease in the value of farm output (MS=2.65). As 
a result, farmer income falls (MS=2.61) and poverty rises 
(MS=2.48), ranking third and fourth, respectively. Other 
effects were reduced crop growth on farm produce, which 

causes starvation and the washing away of soil nutrients, a 
high rate of impurity in rice, a rise in pest infestation on rice, 
an increase in labor costs associated with rice production, 
and the loss of the farm, which came in last. The findings 
corroborated with Udemezue (2018), who confirmed that 
farm loss and famine hunger, starvation, reduction in yield, 
high rate of poverty are serious effects of climate change.
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Table 5 illustrates the Pearson Product Moment 
Correlation statistics for the substantial association 
between some of the respondents’ socio-economic 
variables and their preferred coping techniques for 
environmental threats. The effects of age (r = 0.355; 

Table 4. Effect of environmental hazards on rice production

Effects of environmental hazards on rice production VS
F     %

S
F     %

NS
F    % MEAN RANK

Reduces farm output (Yield) 111  (73.5) 39  (25.8) 1  (0.7) 2.74 1st

Reduces value of farm output 100  (66.2) 50  (33.3) 1  (0.7) 2.65 2nd

Decrease farmers’ income 93  (61.6) 57  (37.7) 1  (0.7) 2.61 3rd

Increase poverty 81  (53.6) 61  (40.4) 9  (6.0) 2.48 4th

Reduces crop growth on the farm produce 80  (52.9) 57  (37.4) 14  (9.3) 2.44 5th

Causes Famine 64  (42.4) 83  (54.9) 4  (2.0) 2.41 6th

Leads to washing away of soil nutrients 35  (23.1) 96  (63.5) 20  (13.2) 2.09 7th

High rate of impurity in rice 26  (17.2) 103  (68.2) 22  (14.6) 2.06 8th

Increases pest infestation on rice 31  (20.5) 103  (68.2) 17  (11.2) 2.02 9th 

Increased labor cost on rice production                     22  (14.6) 106  (70.2) 23  (15.2) 2.00 10th 

Loss of farm 18  (25.1) 111  (73.5) 22  (14.6) 1.94 11th 
Source: Field survey (2020) VS- Very Serious, S= Serious NS = Not Serious 
Note: Test for hypothesis:
H0: Some selected socioeconomic characteristics of the respondents do not affect the coping strategies to environmental 
hazards in rice production.

p = 0.000), household size (r = 0.215; p = 0.010), 
and farm experience (r = 0.262; p = 0.010) on coping 
mechanisms to environmental threats are all significant. 
This finding was confirmed by a study made by Kayode 
(2020).  

Table 5. Relationship between the socioeconomic characteristics of the respondents of the farmings and their coping strategies. 

Socioeconomic Variables r-value p-value Remarks

Age 0.355 0.000 Significant 

Number of farms owned 0.602 0.057 Non-Significant

Farm size 0.613 0.060 Non-Significant

Household size 0.215 0.010 Significant

Farm experience 0.262 0.010 Significant

Income 0.262 0.061 Non-Significant
Source: Field survey (2020)  (P˂0.05)

Note: *Correlation is significant at 0.05 level (2 tailed)

Conclusion 

The study concluded by identifying preferred coping 
strategies used for environmental hazards of which 
planting improved rice varieties which are drought and 
flood resistance, early rice planting, avoiding growing 
at river borders, building of terrace across the land and 
changing irrigation methods were the most preferred used 
methods among rice farmers in the study area. Flooding 
and erosion are the most damaging environmental 

hazards in the research area. The most noticeable 
effects of this environmental danger are a decline in 
farm output and value, as well as a decrease in farmer 
income.  Policy makers and other relevant agencies 
should make improved rice varieties and seedlings 
available at affordable price and at a subsidized rate. 
Extension agents should provide relevant and adequate 
information on weather monitoring through the use 
of appropriate channels to rice farmers on coping 
techniques for environmental hazards.
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