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Abstract 

The study is on the assessment of climate variability and effective coping strategies used by rice 

farmers in Abuja Nigeria. Climate variability issues have been discussed in the media currently because 

of its important to agriculture. This study was guided by four objectives. The primary data were 

collected using 200 well-structured questionnaires and multistage sampling techniques from 2 rural 

communities (Dobi and Dukpa) in the study area. Analyses of data were carried out using descriptive 

statistics such as percentages and frequency while coping strategies used by rice farmers were achieved 

using coping strategies index (CSI). Majority (45%) of the rice farmers between the ages of 41- 50 

(88%) were married. The study has identified that climate variability has effects on rice production; 

multiple coping strategies were used by rice farmers in the study area to cope with climate variability 

and the most effective coping strategies used by farmers are the Adjustment of rice planting calendar 

based on the onset of the rain and Adoption of recommended improved rice production strategies from 

all the multiple coping strategies. Therefore the study recommended the following: training on soil and 

water management in rice production is essential factor in averting the adverse effect of rainfall 

variability on national rice yield. There is need for government at all levels to engage extension agents 

who should teach farmers the climate friendly practices that mitigate climate variability and also 

disseminates the most effective coping strategies to farmers. Plant breeders should help to develop rice 

varieties that can survive higher flood, drought, pest and diseases resistant. 

 
Keywords: Climate variability, coping strategies, rice farmers 

 

Introduction 

Rice (Oryza sativa L.) is one of the primary staple crop and the source of half the calories for 

nearly 50% of the world’s population. Rice is a famous staple food which is a large 

proportion of the average household diet (Ahmed, et al., 2016; Achichi, et al., 2023) [4, 2]. 

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; Adangara et al., 2022) [21, 3]. The 

global demand for rice is anticipated to increase by 28% by 2050 (Temitokpe, et al., 2022) 
[41]. However, global rice production is stagnated by 35% in all rice-growing regions (Zhu, et 

al., 2018) [44]. Rice production in African nations, especially Nigeria, relies largely on the 

natural weather conditions of the locality. Unexpected changes in the climatic condition of 

Nigeria are evident in increased desert encroachment and extreme droughts in the Northern 

region (Alfa, et al., 2022; Akomolafe, et al., 2023) [9, 8].  

Similarly, Onyegbula, and Oladeji (2017) [33] attested that Rice production is highly 

dependent on environmental factors which are the most important among several factors that 

influence agricultural production. Climate variability is a significant global phenomenon that 

poses threat to the sustainability of the environment and all facets of human development, 

making it a matter of urgency politically and social concern. According to Muhammad, et al., 

(2017) [24], Rice production in Nigeria at is largely rain-fed, which means it depends 

completely on the weather and all the uncertainties that arise as a result of the changing 

climate. In Nigeria, rice consumption is quickly expanding because there is a shift in 

consumer preferences, rising population, rising economic levels, and fast urbanization.  
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 The country is significantly reliant on rice imports, which 

total over 3 million tons per year and amount to about US 

$480 million (Kamai et al., 2020; Aluko, et al., 2021; Anas, 

et al., 2022) [18, 10, 12]. It was reported by Udemezue (2018) 
[43] that Nigeria is one of one hundred and nine, largest rice 

producers in Africa and one of the largest consumers on the 

whole continent.  

Consequently, Kayode, et al., (2021) [19] opined that Climate 

variability has resulted to so many challenging 

environmental issues that is a global concern. Rice farmers 

therefore employ several methods that is adaptable to 

environmental hazards. Changes in precipitation patterns 

and increased temperatures have led to adverse growth 

conditions in crop schedules, leading to shorter seasons and 

lower rice output (Muluneh, 2021; Ezike et al., 2022) [25, 14]. 

However, Aderinoye and Abdulbaki (2021) [47] stated that 

Agriculture, as practiced widely in Nigeria and other 

developing countries, is highly subjected to climate 

variability. In the same vein, Tiamiyu, et al., (2015) [42], 

reported that extreme rainfall variability causes 

environmental challenges such as floods, gully erosion, 

drought and desertification which have serious effects on 

rice yield. Many Studies have proved that before a country 

can move forward towards economic stability, there must be 

a considerable growth in Agricultural production 

(O’Donnell, 2012; Lai-Solarin, et al., 2022; Nimzing, et al., 

2022) [29, 20, 26]. 

In addition, IFPRI (2016b) [17] reported that as a result of 

rain-fed rice growing system, low input and the use of local 

varieties is the reason for low productivity in rice 

production. Onyekwena (2016) [35] observed that seventy 

seven percent of rice production in Nigeria is rain-fed 

therefore prone to climate variety effects such as drought, 

flood, late rain etc. The average yield in rain-fed rice 

production is between one to three tonnes per hectare in 

Nigeria as reported by IFPRI, (2016b) [17]. The meaning of 

the word “coping” can be certain behavioral and 

psychological activities which people used, master, tolerate, 

diminish or eliminate periods or situations of stress. If 

farmers and key stakeholders understand this concept, it will 

help them to provide sufficient conditions for implementing 

such practices for the conservation of agriculture, as coping 

is one of the most important ways of addressing the effect 

climate variability on agriculture generally.  

However, Kayode et al., (2021) [19] concluded that due to the 

effects of global climate variability and its alarming increase 

in the impact on farmers’ activities in our communities, the 

use of conservation practices and agro biodiversity has to be 

stepped up among farmers. The ability of farmers to address 

any type of environmental hazard especially climate 

variability 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. The total global health 

burden from pollution is carried mostly by rural 

communities; also climate variability has negative effects on 

the environment, it has a wide range of implication for 

people’s lives, especially in agriculture (Nwali, et al., 2022; 

Obagbemi et al., 2022, Owoich et al., 2023) [27-28, 48]. 

Theory of climate variability reviewed in to guide the study 

is known as the Cultural Theory of Risk (CTR). Cultural 

theory of risk (CTR) is used to understand coping to risk 

and climate variability is serves as a risk to agriculture. The 

theory was developed by Mary Douglas and colleagues 

(Ratner, 1992; Olayemi, et al., 2021) [31, 46]. It is all about 

how different social organizations and institutional cultures 

viewed and managed risk in different ways and how they 

formed different forum in response to risk. CTR explain that 

people view risk in different ways. It holds that there are 

four competing world views about risk namely egalitarian, 

hierarchist, individualist and fatalist which are classified 

according to cultural function. People used specific view to 

select awareness to certain danger. CTR has shown how 

people change their risk preferences based on different 

experiences and contexts over time (Bellamy and Hulme 

2011; Sennuga, et al., 2020) [13, 40]. In every community 

people view risk differently and respond in different ways 

and methods. Because of the diversity in worldview 

concerning risk there is need to reflect multiples approach to 

response to climate change risk. 

The second theory reviewed in the study is the theory of 

Best and worst scaling theory (BWS). Louviere and 

Woodworth (1990) [45] reported that BWS method was first 

developed by Jordan Louvriere in1987. He stated that BWS 

method is used in rating and ranking scales because it does 

not only forces respondents to discriminate amongst items 

but also helps them to compare both intra- and inter 

attributes. The theory explains how respondents provide or 

choose top and bottom ranked items from a list. This 

enables farmers to place a significant importance on the use 

of these strategies in order to enhance their coping strategies 

and capacity (Moussa, Zakou and Agada 2015; Sennuga et 

al., 2020a) [23, 40]. Farmers has to maximize their utility when 

they decided to choose one coping strategy to cope with 

climate variability as the best and another as the worst. The 

understanding and determination of the best and most 

important and the use of effective strategies will enhance 

farmers’ resilience against climate variability effect. This 

will also enable nongovernmental organizations, the 

development partners and the government to consider 

farmers view so as to optimize their interventions before 

preparing and executing projects designed for them. BWS 

theory works with rating and ranking scales. Any results that 

is gotten from BWS can easily be interpreted (Flynn, et al. 

2007; Amadou, 2014) [15, 11]. The BWS method has recently 

been used to determine preferences for sustainable farming 

practices (Sackett, Shupp and Tonsor, 2013; Sennuga et al., 

2020b) [37, 39]. 

This study focuses on the effective coping strategies used by 

rice farmers in the Federal Capital Territory in Nigeria. The 

specific objectives of this study are to: 

 describe the socio-economic characteristics of the rice 

farmers in the study area; 

 examine the effects of climate variability on rice yields 

in the study area; 

 assess the coping strategies used by rice farmers to cope 

with climate variability in the study area;  

 Identify the effective coping strategies used by rice 

farmers to cope with climate variability in the study 

area. 

 

Materials and Methods 

This study was conducted in Gwagwalada area council of 

the Federal Capital Territory of Nigeria. The Federal Capital 

Territory (FCT) lies between latitudes 800251 and 

90 251 North of the equator and longitude 60 451 and 

70 451 East of the Greenwich Meridian. It is bordered by 

four states: Kaduna in the North, Kogi in the South, Niger in 

https://www.agriculturaljournals.com/


 

~ 139 ~ 

International Journal of Agriculture and Food Science https://www.agriculturaljournals.com 

 
 
 the West and Nassarawa in the East. It covers a land mass of 

8,000 square kilometers (Km 2). Its size is equivalent to 

0.8% of Nigeria. (https://www.newworldencyclopedia.org › 

entry Abuja 2022). For the purpose of this study, two rural 

communities (Dukpa and Dobi) was purposively selected 

due to their high rice production and the proximity to the 

researchers. The rural dwellers in these two communities are 

predominantly farmers. It is only few people that engaged in 

small-scale business. The major food crops grown are Rice, 

yam, maize, sweet potatato, melon, guinea corn, groundnut, 

beans, and vegetables such as pepper, tomato, spinach, jute 

and okra etc. 

 

Population of the study and research design  

The study was conducted in two rural communities (Dukpa 

and Dobi) and both communities are similar in agro 

climatic, ethnic group, religion and cultural settings. Their 

climatic and agronomic condition is the same. They also 

have access to extension services. A well-structured 

questionnaire was used to generate data for the study. 

 

Sample Size and Sampling Techniques  

The FCT is made up of six areas council; namely Abaji, 

Bwari, Gwagwalada, Municipal, kuje and Kwali. The study 

was conducted in Gwagwalada Agricultural Development 

Project zone of FCT. Gwagwalada have four (4) ADP 

extension blocks; namely Dobi, Gwagwalada central, paiko 

and zuba. A multi-stage sampling technique was used to 

select the rice farming household for this study. In the first 

stage two ADP zone was purposively selected out of the 

four ADP zone in Gwagwalada, in the second stage two 

ADP extension blocks (Dobi and Dukpa) was selected 

purposively based on their high intensity in rice farming 

activities. 

 

Data collection 

The sample size for the study was 200 rice farmers. It 

consists of 100 rice farmers from each community. That is 

100 rice farmers will be selected from Dobi and 100 from 

Dukpa respectively. The primary data was collected using a 

well-structured questionnaire coupled with personal 

interview to elicit information from the respondents. 

Information obtained from respondents was based on the 

objectives of the study. Questionnaire was administered by 

the researcher and a well-trained ADP enumerator who 

understand the locality and their local languages.  

 

Data analysis  

The socio-economic characteristics of the rice farmers was 

analyzed using descriptive statistics such as frequency- and 

percentages. To examine the effects of climate variability on 

rice yields, a Yes or No scale was used in the study. A list of 

possible effects of and coping strategies on climate 

variability on rice yield were identified from the literature 

alongside field observations. The different coping strategies 

used by rice farmers in the study area was measured using 

frequency, percentages and coping strategy index (CSI) 

Coping strategy index (CSI) for individual coping strategies 

was computed to find out how many farmers responded as 

using a particular climate variability coping strategies. The 

effective coping strategies used by rice farmers to cope with 

climate variability in the study area was measured using 

three Point Likert-type scales of most effective (3) more 

effective (2) effective (1) respectively. 

Results and Discussion  

 
Table 1: Demographic representation of the socio economic 

Characteristics of rice farmers (n=200) 
 

Variables Percentages 

Age in years 

less than 20 years 1.0 

21-30 5.9 

31-40 13.8 

41-50 45.3 

51-60 30.5 

60 and above 2.0 

Gender of the respondents 

Female 19.2 

Male 79.3 

Marital Status 

Single 9.9 

Married 88.7 

Household Size 

1-5 14.3 

6-10 22.2 

11 -15 51.2 

16 and above 10.8 

Educational qualification 

No formal Education 19.7 

Primary 44.3 

Secondary 30.5 

Tertiary 3.9 

Farm size in hectare 

1-5 hectares 20.2 

6-10 hectares 62.1 

11 and above hectares 16.3 

Farming experience 

1-5years 19.2 

6-10years 48.3 

11-15years 22.2 

16-20years 8.9 

 

Socio-economic characteristics of the respondents in the 

study area: survey 2023 

Table 1. Shows the results of socio-economic characteristics 

of the respondents. The following variables were 

investigated; age, gender, marital status, household size, 

educational qualification, farm size and farming experience. 

Majority 45.3 per cent fell within the middle age of 41- 50 

years in the study area. This implies that they were middle 

age farmers and are still within their economic and active 

age that could handle any of the cultural practices in rice 

production. This result is in line with the findings of 

Onyegbula, (2017) [33] who reported that majority of rice 

farmers were between the age bracket of 41 to 50 years 

hence still in their active age. Also the results in table 1 

shows the gender of the respondents 79 percent is male 

while 19.2 per cent are females. That means men were more 

involved in rice production than women in the study area. 

This might be because of the lucrative nature of the rice 

production or the practices in most of the agrarian 

communities in Nigeria that made some crops gender based. 

This result agrees with Olasunmkami, Baniro and Aloro 

(2012) [30] which stated that more males were involved in 

rice production. Results in table 1 also indicate that most 

farmers 88.7 percent are married. This implies that more 

couples were involved in rice production in the study area. 

The high level of couples’ involvement in rice production 
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 may be due to the high demand of labor for agronomic 

practices by the family to add up to the hired labour. This 

result is in line with Olasunkanmi et al (2012) [30] who 

reported that more couples are involved in rice production. 

In table 1 the result shows that majority 51.2 percent fell 

within the range of 11-15 household members with the rest 

respondents having more or high household members. This 

result connotes the practices in the farming community in 

Nigeria where large families provide farm labour. This 

result is in agreement with Ajah, (2014) [5] who reported that 

the mean household size of rice farmers was 8.  

The results in Table 1 further indicates that majority 74.8 

percent of the respondent had formal education of which 

44.3 per cent of them has primary education. This finding is 

in line with Akinola, (2011) [7] and Ajah, (2014) [5] which 

posit that rice farmers have spent an average of 10 and 8 

years in school respectively. Table 1 also shows that 

majority 62.1 percent of the respondent has farm size of 6-

10 hectares, hence are termed small-scale farmers. This 

suggests that rice farming in Abuja is still predominantly on 

small scale level. This might be connected to the perennial 

issue of land tenure system which has resulted to 

fragmented land holdings. The result agrees with Akinola, 

(2011) [7] and Imolehin and Wada, (2011) [16] who reported 

that rice farming in Nigeria is still predominantly on small 

scale level. Majority 48.3 percent of the rice farmers in the 

study area have between 6-10 years of experience in rice 

production from the results in table 1. Experience may 

facilitate the understanding of climate variability and 

applicable coping strategies as well. Experience they say is 

the best teacher, however from this study we can infer that 

rice farmers may still have issues with coping with climate 

change. 

Table 2: Effects of climate change on rice production 
 

Farmers opinion on effects of climate change Percentage 

Climate change caused stunted growth in rice farm 98.5 

Climate change caused high rate of weed growth 98.5 

Temperature cause wilting of rice plant 98.5 

Climate change caused Loss of rice farmland due to 

erosion 
98.5 

Climate change caused Increase of disease/pest 

infestation 
98.5 

Climate change caused Lodging of rice crop 98.5 

Climate change caused less seed viability 98.5 

Climate change caused Low rice yield 98.5 

Climate change cause less seed germination 98.5 

 

Effects of climate change on rice production: survey 2023. 

From the results in table 2, majority (98.5%) of the rice 

farmers in the study area are of the opinion that climate 

variability results to stunted growth in rice; high rate of 

weed growth; Wilting of rice plant; loss of farmland due to 

erosion; Increase of disease/pest infestation; lodging of rice 

crops; less seed viability; Low rice yield and less seed 

germination. Wilting of rice plant, loss of farmland due to 

erosion and flood, lodging of rice crops and increase in 

disease/pest infestation Weed can have either positive or 

negative effects on rice. However, the negative 

consequences are more hence can result to reduce rice yield. 

This finding is in line with the Mbah, Ezeano and Saror 

(2016) [22] which stated that variability in climate causes 

stunted growth in rice crops and increase in growth of 

weeds. 

 

Coping strategies used by rice farmers to mitigate 

climate variability 

 

 
 

Fig 1: Coping strategies used by rice farmers to mitigate climate variability: Survey 2023 
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 The result figure 1 shows that majority (98.5 per cent) of the 

rice farmers in the study area are of the opinion that the use 

of improved varieties can be used to mitigate climate 

variability while 97.5 percent are of the opinion that 

growing drought resistant crop varieties can be used to 

mitigate climate variability. In addition, Growing flood 

resistant varieties (96.6 percent of rice farmers), Crop 

diversification (95.6 percent of rice farmers), Prayers for 

God’s intervention (94.1 percent of rice farmers), Use of 

pest/disease resistant varieties. Adjustment of rice planting 

calendar based on onset of the rain (93.6 percent of rice 

farmers), Multiple cropping (89.7 percent of rice farmers), 

Adoption of recommended improved rice production 

strategies (86.7 percent of rice farmers), Moderate use of 

agro-chemicals and fertilizers (80.8 percent of rice farmers), 

Out-migration from climate risk zones (77.3 percent of rice 

farmers), Improvement on farmer’s management skill (75.9 

percent of rice farmers), Change use of chemicals, 

fertilizers, and pesticides (72.4 percent of rice farmers), and 

Construction of drainage system (62.6 percent of rice 

farmers) were asserted as climate variability mitigation 

factors. 

The result in figure 1 indicated that planting improved rice 

varieties can be used to cope with climate variability; the 

coping strategies index is calculated to be 13.3. This finding 

is in line with Oluyole et al. (2013) [32] which stated that 

farmers in their study area used improved crop varieties, 

chemical fertilizers and pesticides as coping strategy to 

reduce the adverse effect of climate variability. It further 

reveal that growing drought resistant crops varieties can be 

used to cope with climate variability with the coping index 

of 13.2 growing flood resistant rice varieties can be used to 

cope with climate variability with the coping strategies 

index of 13.0, diversification and Prayers for God’s 

intervention can be used to cope with climate variability 

with the coping index of 12.9, the use of pest/disease 

resistant varieties can be used to cope with climate 

variability with the coping strategies index of 12.7, 

adjustment of rice planting calendar based on onset of the 

rain can be used to cope with climate variability with coping 

strategy index of 12.6 which agrees with the findings of 

Ajayi, (2014) [6] who reported that farmers in his study area 

used early planting with first rain especially for crops like 

rice to mitigate climate variability. Figure 1 also shows that 

multiple cropping can be used to cope with climate 

variability and the coping strategies index is calculated to be 

12.1, and the adoption of recommended improved rice 

production can be used to cope with climate variability with 

the coping strategies index of 11.7. This is in line with the 

findings of Saliu, Jude, Yusuf, Alhassan, Samuel (2015) [38] 

who found out that most of the rice farmers in their study 

area used recommended agronomic practice to mitigate 

climate variability.  

About 80.8 percent of rice farmers in the study area are of 

the opinion that moderate use of agro-chemicals and 

fertilizers can be used to cope with climate variability with 

the coping strategies index of 10.9. The coping strategies 

index of the responses on Out-migration from climate risk 

zones as mechanism to cope with climate was calculated to 

be 10.4. The coping strategies index of the responses on the 

improvement on farmer’s management skill can be used to 

cope with climate variability was calculated to be 10.2. 

Figure 1 further revealed that the change use of chemicals, 

fertilizers, and pesticides can be used to cope with climate 

variability with the coping strategies index of 10.9. The 

construction of drainage system could be used as well to 

mitigate climate variability, and the coping strategies index 

of the responses was calculated to be 8.4. Figure 1 results 

also indicated the use of suitable irrigation system as a 

means to cope with climate variability with a coping 

strategies index of 7.7. Additionally, the result in table 3 

indicated that charm can be used to cope with climate 

variability, and the coping strategies index of the responses 

was calculated to be 7.4. The results displayed in figure 1 

and narrated above stipulates that most of the rice farmers in 

the study area used multiple coping strategies to cope with 

climate variability. 

 
Table 3: Effective coping strategies of rice farmers 

 

Coping strategies 
Percentages of most 

effective 

Percentages of more 

effective 

Percentages 

effective 

Use of improved varieties 12.8 82.8 3.0 

Growing drought resistant crop varieties 14.3 81.3 3.0 

Growing flood resistant varieties 15.8 77.8 4.9 

Use of pest/disease resistant varieties 13.8 80.3 4.4 

Crop diversification 14.3 75.9 8.4 

Prayers for God’s intervention 14.0 73.1 11.1 

Multiple cropping 11.3 73.4 13.8 

The use of charm 6.9 58.1 33.5 

Construction of drainage system 21.7 67.0 21.7 

Use of suitable irrigation system 9.9 68.5 20.2 

Out-migration from climate risk zones 16.7 71.4 10.3 

Adoption of recommended improved rice production strategies 53.2 40.4 4.9 

Adjustment of rice planting calendar based on onset of the rain 55.7 35.0 7.9 

Moderate use of agro-chemicals and fertilizers 20.2 61.1 17.2 

Improvement on farmer’s management skill 10.3 70.4 17.7 

Change use of chemicals, fertilizers, and pesticides 8.9 64.5 25.1 

Effective coping strategies of rice farmers: Survey 2023 
 

However, table 3 show that the most effective coping 

strategies used by rice farmers in the study area are 

Adjustment of rice planting calendar based on onset of the 

rain which has about 55.7 percent and the Adoption of 

recommended improved rice production strategies which 

has about 53.2 percent. From the result from in table 3, it is 
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 observed that rice farmers in the study area are of the 

opinion that almost all the coping strategies employed in 

coping with climate variability are effective. 

 

Conclusion  

The study is on the assessment of climate variability and 

effective coping strategies used by rice farmers in Abuja, 

Nigeria. The study has identified types of climate variability 

and their effect on rice production; coping strategies used by 

farmers to cope with climate variability and the most 

effective coping strategies. From the findings, it is revealed 

that climate variability affects rice production in the study 

area, and all the rice farmers employed multiple coping 

strategies to cope with climate variability among which 

Adjustment of rice planting calendar based on onset of the 

rain and Adoption of recommended improved rice 

production strategies were the most effective coping 

strategies from all the multiple coping strategies.  

 

Recommendations 

Based on the findings the following recommendations and 

conclusion were made.  

1. In other to improve rice production potential of FCT 

and Nigeria at large, Training on soil and water 

management in rice production is an essential factor in 

averting the adverse effect of rainfall variability on 

national rice yield.  

2. In addition, there is need for government at all levels to 

engage extension agents who should teach farmers 

climate friendly practices that mitigate climate 

variability and also disseminates the most effective 

coping strategies to farmers in another state in Nigeria. 

3. Plant breeders should help to develop rice varieties that 

can survive higher flood, drought, pest and diseases 

resistant.  
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