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challenges arose due to population growth, climate change
strategies to the effect of climate variation on rice and myriads of other environmental constraints (1). Hence,
production in Agatu Local Government Area of Benue State. ensuring food and nutrition security in rural communities
Specifically, the study assessed the socio-economic that are highly vulnerable to climatic variability have
characteristics of farmers, farmers’ climate related become increasingly complex. Importantly, the recent
constraints, the adaptation strategies employed by farmers argument on climate change has led to reawaken attention on
and barriers to adaption practices. Multi-stage sampling climate change effects on agriculture. Increasing
technique was used to select two hundred and forty temperatures (a sudden hot spell or cold snap) and variations
respondents for the study. Data collected through in rainfall patterns (a lengthy period of insufficient or
questionnaire were analyzed using frequency counts, excessive rainfall) impact negatively on agricultural yields of
percentages, mean distribution and Pearson Product both rain-fed and irrigated crops (2). These effects are
Moment Correlation. Results obtained showed that farmers manifested through crop yields, water availability, pests and
in the study area were mostly males with a mean age of 42.8 disease, animal health and other biophysical factors. (3).
years. Major climate related constraint cited were high rate However, for centuries rural farmers have evolved various
of weed growth ( 𝜒̅ =2.8), stunted growth ( 𝜒̅ =3.2),
survival strategies to combat the adverse effects of climate
incidence of flooding (𝜒̅ =2.6) and low rainfall (𝜒̅ =3.4).
variability on crop production. Some of these schemes are
Pearson product moment correlation indicated that there
multiple cropping systems, cropping drought resistant or
were significant and positive relationships between
drought tolerant crops and diversification of livelihood
perceptions of climate change indicators (increasing flood,
increasing hot temperature, unpredictable rain and shorter activities (4)
Nigeria is one of the countries in the world that has the
duration of rain) and adaptation strategies. Therefore,
potentials
to produce rice in larger quantity. This is a fact
efforts should be geared towards reinforcing farmers’
because
Nigeria
has an estimated 4.6 million hectares of land
adaptability to climate change through improved rice species
that
is
suitable
for
rice production (5). Similarly, Agatu LGA
that are tolerant to change in climate elements and weather
has
a
large
fadama
land suitable for the production of rice
extremes like flood and drought, enhancement of farmers’
and
other
varieties
of
agricultural produce. (6). However, in
income through provision of credit facilities and
Nigeria,
rice
production
is already under pressure on the
encouragement of irrigation farming as supplements to rain
demand side due to population growth, whereas the supply
fed agriculture in the study area.
side is further exposed to natural pressures through climate
Keywords Adaptation, Benue State, Climate Variation, change. There is therefore a prevailing demand-supply gap
Rice Production
for rice in Nigeria.
Several studies (7; 8; 9; 10; 11) have examined the effects
of weather variations on crop production including rice and
various adaptation practices of farmers in Sub-Saharan
Africa (SSA) and beyond. However, the outcome in a given
1. Introduction
location depends on the magnitude of these changes, the
Sufficient food production is among the principal response of the particular crops and location-specific
challenges facing many developing countries. These management. Hence, to understand location specific impacts

Abstract The study investigated farmers’ adaptation
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of climate change on agronomic crop production and to
recommend appropriate remedial measures, it is pertinent to
investigate climate change impact and farm level adaptation
using farm level survey data. This is the rationale for this
present study: Farmers’ Adaptation Strategies to the Effect
of Climate Variation on Rice Production in Agatu Local
Government Area of Benue State. Hence, the following
objectives guided the process of research:
I.
identify the socio-economic characteristics of rice
farmers in the study area
II.
evaluate farmers’ awareness and knowledge of
climate variability in the study area
III.
examine farmers’ climate related constraints to rice
farming
IV.
assess the adaptation strategies employed by farmers
to ameliorate climate related constraints to rice
production
V.
investigate the impediments to adaptation practices in
the study area.
The following hypothesis stated in the null form (Ho) was
tested:
Ho: There is no significant relationship between rice
farmers’ perception of climate variability and impact on rice
yield.

2. Theoretical Background to Rice
Production in Nigeria
Nigeria, with many countries across the world, has
ecologies that are suitable for the production of different rice
varieties. Therefore, proper exploitation of these ecologies
can boost rice production to meet domestic demands, as well
as to produce surplus for export (There are no sources in
the current document.). There is no gainsaying the fact that
the country has a potential land area for rice production of
between 4.6 million and 4.9 million ha. However, only 1.7
million ha, or 35 percent of Nigeria's total land mass, is
cropped to rice. The cultivable land to rice is spread over five
major ecologies - upland, inland or shallow swamp, irrigated
rice, deep water or floating rice, and tidal mangrove or
swamp. The latter is not fully developed because there is a
lack of appropriate technology (13). Rice is an important
food item as it forms the main part of the diet of over one
third of the world’s population. It is among the most valued
cereal crops of West African and has become increasingly
used as a constituent of animal feed. Rice is rich in protein
and carbohydrate, the outside layer of the rice grain which
is removed during polishing is known as rice bran. Bran is
rich in protein and vitamins and is widely used in the
formulation of poultry feed (14). Besides, it is low in fat and
protein, compared with other cereal grains. Rice also
provides minerals, vitamins and fiber, although all
constituents except carbohydrates are reduced by milling.
(15)
According to (16) and (17), Nigeria is one of the largest

rice producers in West Africa, producing an average of
3.2million tons of milled rice for the past 7 years. In Nigeria,
rice is also one of the key cereal grains taking the place of
some of the grains and tuber crops. Rice was once reserved
for ceremonial occasions in the Nigerian diet (18).However,
combinations of several elements appear to have triggered
the structural increase in rice consumption. As stated by (18),
rising demand was partly the result of increasing population
growth as well as increased income levels, following the
discovery of crude oil. The most important factor
contributing to the shift in consumer preferences away from
traditional staples and towards rice is rapid urbanization and
associated changes in family occupational structures (19).
Instructively, (20) and (21) remarked that rice production
in the country increased significantly in the periods 1980 to
1998 due to increase in land area put into rice production.
The studies revealed that aggregate rice production in
Nigeria increased from about 600,000 metric tons in 1980 to
about 1,422,000 metric tons in 1989. In addition, (22) and
(23) further showed that, out of the 4.6 million hectares of
potential rice land across the country, the area put into rice
production rose from 1.0 million hectares (22.3%) in 1988 to
1.8milion hectares (39.0%) in 1996 and 1998.
Before the introduction of World Bank Rice Project and
River Basin Development Authorities in Nigeria, domestic
rice production depended predominantly on natural rainfall
which was very unpredictable in nature. Consequently,
farmers employed traditional practices and inputs ensuing
low yields. However, rice production then was
commensurate with increasing demand for rice (24). Lately,
Nigeria has not been able to attain self-sufficiency in rice
production despite increasing hectares put into production.
This situation as stated by (25) prompted the Federal
Government to import rice to supplement local production
and to bridge the gap between domestic demand and supply.
Hence, (26) observed that Nigeria currently spends about a
billion Naira daily importing rice. Similarly, the United
States Department of Agriculture reveals that, Nigeria’s rice
imports in 2012 to 2013 alone were estimated to reach about
3 million tones. This is mainly for the reason that, the
anticipated increase in rice production in 2012 to 2013 fell
short of consumption requirements (27). Several efforts were
made by the government to improve rice production in
Nigeria. These include; ban on rice importation, the
presidential initiative on rice (2004-2007) and the
Agricultural Transformation Agenda (ATA) (2011). Efforts
were also made to sustain production by developing
effective marketing strategies through commercialization
(28).

3. The Impact of Climate Change on
Rice Production
Crop farming is extremely vulnerable to climate change. It
has been predicted that climate change will impact
negatively on agricultural yield in the 21st century through
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higher temperatures, more variable rainfall and extreme
climate events such as floods, cyclones, droughts and rising
sea levels (29; 30). Consequently, (29) noted the
vulnerability of agriculture to climate change has made the
scientific and policy communities to be doubtful of the
capacity of farmers to adapt to climate change. In the same
vein, (29) observed that The United Nations Framework
Convention on Climate Change also identifies the threat to
food production as a major worry. It is instructive to note that
water scarcity is basically ascribed to factors such as climate
change and population growth. Though, climatic changes
manifested through weather extremes in the form of floods
and droughts are likely to further increase the competition for
water. However, it is population growth and the resultant
increase in demand for food production that puts the greatest
pressure on water availability. According to (30), irrigated
agriculture produces approximately 40% of the world’s food
crops. The water use required for this crop production
accounts for 70% of all water withdrawals (31). Hence, to
respond to the ever growing competition for water,
researchers and policy makers resolve that the role of
irrigated agriculture is germane.
According to FAO by 2030, irrigated land for agriculture
will expand 20 percent in developing countries with an
associated 14% increase in water withdrawals for crop
production. The greatest expansion of irrigated land will
occur in South Asia, East Asia and countries located in East
and North Africa (32). Importantly, (33) remarked that the
degree of the impact of climate change on crop production
will depend upon the magnitude of the climate change and
other factors. Basically, increasing temperature will directly
impact crops by affecting their physiology; it will also
indirectly affect crops through changes in the water regime
and the increased intensity of pests and diseases. Crops are
also bound to be affected by more intense rainfall and other
extreme weather events occurring at different stages of
production.
Yet, the challenge for rice production is double: coping
with population growth while also facing climate change.
The changes associated with global warming in temperature,
carbon dioxide and rainfall are expected to impact rice
production. Studies (34; 35; 36) have revealed that increase
in temperature due to climate change adversely affect rice
crop physiology, ultimately decreasing crop yields and grain
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quality. Furthermore, uncertainty related mostly to anticipate
precipitation spatial and temporal patterns caused by climate
change, makes it difficult to project the full effect of
intensified frequency of floods and severe droughts (37).
Hence, it is important to note, that in regions with more
radiation, rice production results in higher grain yields.
Generally, researchers have acknowledged that climate
change has a positive effect on rice grain yield. The effects of
increase in carbon dioxide have been found to be invalid by
the effects of increase in temperature (38). However,
multiple sources of bias make estimates of climate change
impact on rice production uncertain. The magnitude of the
bias is estimated to range between 1 to 32 percent (39).
Uncertainty in projections results from climate models,
spatial resolution, crop models and to add an additional level
of complexity, rice cultivation strongly depends on farmers’
management skills: rice variety, cropping pattern,
infrastructure improvements, etc. (40)

4. Materials and Methods
4.1 Description of the Study Area
Agatu LGA was created on the 1st of October; 1996. It is
made up of 10 wards, stretches from latitude of 70 451 and 80
N and longitude of 70 501 and 80 E at the Northwest of the
State (41). Agatu has a total area of about 1001km2, with a
population of 115,597 people (2006 census). Agatu is
bordered by Nassarawa state in the North, Apa Local
Government Area in the South, Gwer West in the East and
Omala Local Government (Kogi State) in the West (Fig. 1).
It has two distinct seasons, the rainy season (900-1200mm of
rainfall) which lasts from April to October and the dry season
which begins from November to March. Temperature of the
study area is between 23 to 350C (42) Agatu Local
Government is principally an agrarian community and has
the largest fadama land in Benue state. Its vast fertile land is
tilled by the farming population giving rise to a variety of
agricultural produce. However, its location at the bank of
river Benue makes it susceptible to flooding which causes
great havoc to farming activities almost annually.
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Source: GIS Unit, Ahmadu Bello University, Zaria. Kaduna State.
Figure 1. Study Area
Table 1. Composition of Interviewed Smallholder Farmers by Gender
Village name

Male

Female

Total

Oweto

17

7

24

Utugolugwu

19

5

24

Ikpele

15

9

24

Obishu

20

4

24

Aila

14

10

24

Inoli

21

3

24

Olegochepo

13

11

24

Abugbe

15

9

24

Obagaji

16

8

24

Ocholonya

16

8

24

Total

165

75

240

Source: Field Survey, 2015
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Table 2. Distribution of respondents by Age, Sex and Marital Status
Male
Characteristics

Number

Percentage

Less than 20

19

21-25
26-30

Mean

Female

N0.

%

N0.

%

7.9

14

5.8

5

2.1

27

11.2

25

10.4

2

0.8

24

10

18

7.5

6

2.5

31-35

33

13.7

25

10.4

8

3.3

36-40

48

20

38

15.8

10

4.2

41-45

44

18.3

28

11.6

16

6.7

Age

42.8

46-50

23

9.6

14

5.8

9

3.8

Above 50

22

9.2

19

7.9

3

1.3

Total

240

100

165

68.8

Female

75

31.2

Total

240

100

Sex
Male

Marital Status
Single

62

25.8

36

15

26

10.8

Married

86

35.8

58

24.2

28

11.6

Divorced

56

23.3

23

9.6

33

13.7

Widowed

36

15.1

12

5.0

24

10.1

Total

240

100

Source: Field Survey, 2015.
Table 3. Distribution of respondents by Household size, Education and Income Status
Male
Characteristics

Number

Percentage

Mean

N0.

Female
%

N0.

%

Household size
1-5

66

27.5

42

17.5

24

10

6-10

94

39.2

64

26.7

30

12.5

37

15.4

15

6.3

11

4.5

17

7.1

11-15

52

21.7

Above 16

28

11.6

11

Total

240

100

No Formal education

52

21.7

29

12.1

24

9.6

Education

Primary

69

28.8

55

23.0

14

5.8

Secondary

66

27.5

45

18.8

21

8.7

Tertiary

53

22.0

37

15.4

16

6.6

Total

240

100

Income(N)
10,000-50,000

84

35.0

52

21.7

32

13.3

51,000-100,000

68

28.3

39

16.3

29

12.0

101,000-150,000

53

22.1

31

12.9

22

9.2

Above 150,000

35

14.6

29

12.1

6

2.5

Total

240

100

Source: Field Survey, 2015.

294

Farmers Adaptation Strategies to the Effect of Climate Variation on Rice Production: Insight from Benue State, Nigeria

Table 4. Distribution of respondents by Farm size, Occupation and Farming experience
Male
Characteristics

Number

Percentage

Less than 2

35

14.6

2-4

75

31.3

5-7

63

26.3

Mean

Female

N0.

%

N0.

%

19

7.9

16

6.7

47

19.6

28

11.7

54

22.5

9

3.8

Farm size (acres)

2.6

7-9

41

17.0

30

12.5

11

4.5

Above 10

26

10.8

17

7.0

9

3.8

Total

240

100

Farming

98

40.8

72

30

26

10.8

Trading

48

20

14

5.8

34

14.2

Fishing

68

28.3

50

20.8

18

7.5

Artisan

10

4.2

8

3.4

2

0.8

9

3.8

7

2.9

Occupation

Civil servant

16

6.7

Total

240

100

Farming experience
1-10

23

9.6

14

5.8

9

3.8

11-20

31

12.9

25

10.4

6

2.5

21-30

27

11.3

17

7.1

10

4.2

31-40

38

15.8

31

12.9

7

2.9

41-50

121

50.4

96

40

25

10.4

Total

240

100

Source: Field Survey, 2015.
Table 5. Farmers’ Knowledge and Awareness of Climate Change
Climate Change

Strongly Agreed

Agree

Strongly Disagree

Disagree

Total

No.

%

No.

%

No.

%

No.

%

No.

%

Increasing flood

126

52.5

60

25

40

16.7

14

5.8

240

100

Increasing hot
temperature

115

47.9

70

29.2

45

18.8

10

4.1

240

100

Unpredictable rain

110

45.8

65

27.1

40

16.7

25

10.4

240

100

Shorter duration of rain

97

40.4

100

41.7

35

14.6

8

3.3

240

100

112

46.7

78

32.5

31

12.9

19

7.9

240

100

87

36.3

63

26.2

40

16.7

50

20.8

240

100

106

44.2

91

37.9

23

9.6

20

8.3

240

100

124

51.7

99

41.3

10

4.1

7

2.9

240

100

100

41.7

85

35.4

38

15.8

17

7.1

240

100

Late arrival of
rain
Increase in
drought incidence
Low rainfall
intensity
Drying up of
swamps
Variation in the rate of
weed growth
Source: Field Survey, 2015.
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Table 6. Perceived Climate Change Related Constraints
Constraints

Mean

Stunted growth

3.2*

Wilting due to high temperature

2.5*

High rate of weed growth

2.8*

Incidence of Flooding

2.6*

Occurrence of drought

2.3

Prevalence of pests and diseases

2.0

Low rainfall

3.4*

Low rice yield

2.7*

Increase in crop life cycle

2.4

Premature rice ripening

3.0*

*Mean ≥2.5, Source: Field Survey, 2015.
Table 7. Adaptation Practices of rice farmers
Adaptation strategies

Mean

Use of climate tolerant varieties

3.3*

Early planting of rice

2.5*

Diversification into non-farm activities

3.5*

Mulching of paddy fields

2.5*

Application of organic fertilizers

2.2

Increased/reduced farm sizes cultivated

2.3

Use of zero tillage

2.9*

Use of early maturing rice variety

3.7*

Transplanting of rice seed

2.3

Access to rural services of credit and other necessary inputs.

2.1

*Mean ≥2.5, Source: Field Survey, 2015.
Table 8. Barriers to Adaptation Practices of farmers
Barriers

Mean

Scarcity of improved varieties

3.8*

Insufficient credit facilities

2.7*

Poor Economic Status of Farmers

2.5*

Low Subsidies on necessary inputs

2.3

Inadequate Extension Services

3.4*

Poor Information on Climate Change

2.6*

Poor Knowledge of Mitigation and Adaptation

2.2

Late Supply of Fertilizers and other Agro-Chemical

2.4

*Mean ≥2.5 Source: Field Survey, 2015.
Table 9. Product Moment Correlation result showing correlation between farmers’ perception of climate variability and impacts on rice yield.
Variable pairs

r- value

p-value

Decision on significance

Increasing flood and low rice yield.

0.160

0.049

Significant

Increasing hot
Temperature and wilting of rice

0.158

0.043

Significant

Unpredictable rain and yield of rice

-0.173

0.034

Significant

Shorter duration of rain and premature
rice ripening

0.163

0.026

Significant

*Correlation is significant at 0.05
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4.2. Methods
This study was conducted in ten communities of Agatu
Local Government Area of Benue state, Nigeria. The
communities were purposively chosen because of the
prevalence of rice production and their high vulnerability to
flooding. The communities include, Obagaji, Aila, Oweto,
Utugolugwu, Obishu, Olegochepo, Inoli, Abugbe,
Ocholonya and Ikpele. The second stage involved a simple
random selection of 24 farmers from each of the ten
communities. However, in the selection of farmers, the
researcher took cognizance of gender sensitivity, hence a
balance of males and females interviewee was observed
(Table 1). The survey was conducted between July 2014 and
July 2015. The period coincides with both early and late
planting seasons.
Both primary and secondary data were used for this study.
Primary data were collected through the use of a structured
questionnaire administered to rice farmers in the study area,
while secondary data came from National Bureau of
Statistics (NBS), Benue Agricultural and Rural Development
Authority (BENARDA), relevant texts, journals,
proceedings and bulletin on both climate change and rice
production. The secondary data elicited information on
history of rice farming in developing countries, its economic
importance and challenges facing its production. The
secondary data were used to for literature review and to
validate information gathered from primary data. The
questionnaires were given to educated farmers to fill while
uneducated ones were interviewed orally with the help of
trained research assistants.

of 36-45 years with a mean age of 42.8. This situation
indicates that most rice farmers in Agatu LGA were within
the active ages. This scenario also indicates that most youths
are involved in rice farming in the study area, a situation
which is favorable to the sustenance of rice production since
youths have longer life span. The result is in consonance with
the finding of (43) that about 84% of youths participated in
land clearing, planting, fertilizer application, collection of
fodder for livestock etc. in Imo state, Nigeria. Similarly, (44)
confirmed that most youths in Ogba, Rivers State, Nigeria
are much involved in rural development of which agriculture
is a component.
Regarding gender, Table 2 illustrates that a larger
proportion (68.8%) of rice farmers were males. This implies
that farming as an occupation is male dominated in the study
area. In effect, (45) reported that 94% of farmers in Ekit state
were men and that most of the women are traders and food
processors. However, (46) attributed low participation of
women in yam production in Ekiti state to the drudgery and
strenuous agronomic practices involved.
The marital status shows that there are 86 (35.8%) who are
married, 62 (25.8%) are single, and 56 (23.3%) are divorced,
while widowed constitutes 36 (15.1%) as revealed in Table 2.
This means that married people were more involved in yam
farming and may receive assistance from their spouses in
carrying out some activities on the farm. This trend seems to
agree with the findings of (47) in Gombe State, where they
observed about 50% of their sampled farmers being married,
while 13% and 17% were divorced and widowed,
respectively
Household size, Education and Income Status

4.3. Analytical Techniques
Objective 1: Information elicited from respondents on
socio-economic activities was analyzed using descriptive
statistics such as frequency, counts and percentages.
Objectives 2, 3 and 4: Respondents’ responses to questions
on Likert scale for agreement levels (1 = strongly agree, 2=
agree, 3= disagree, 4 = strongly disagree) were analyzed
using mean distribution. The values of the four responses
were added to get 10, which was divided further by 4 to get a
mean of 2.5. Therefore, variables with mean of 2.5 and above
were regarded as significant factors constraining rice
production in the study area and vice versa. Data were
presented using tables and charts.

5. Results and Discussion
5.1. Socio Economic Characteristics of Respondents
Age, Sex and Marital Distribution
Table 2 shows data on the distribution of respondents by
age, sex and marital status. Table 2 reveals further that
majority (38.3 %) of the respondents were between the ages

Table 3 expresses the distribution of respondents based on
household size, education and income status. The household
size indicates that majority (39.2%) of the farmers had a
household size of 6-10 members. This investigation reveals
that there is adequate labour for rice production activities in
the study area. (48) confirmed the aforementioned that
household size as a proxy to labour availability reduces
labour constraints.
On level of education attained, larger proportion (28.8%)
of the farmers had primary education. The foregoing
indicates inadequate education among rice farmers in the
study area, which can hamper comprehension of necessary
rice production technologies and agricultural extension
programmes on climate change. This claim is validated by
(49) who submitted that education would likely make
farmers more responsive to many agricultural extension
programmes and policies. Accordingly, (50) identified
formal education as a way to increase farmers’ adaptive
capacity to climate change. Therefore, the higher the
educational qualification of the rice farmer, the more he/she
is disposed to understand necessary information on climate
change in rice production in the study area.
Regarding estimated annual income, majority (35%)
earned between 10,000-50,000 naira. This implies that rice
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farmers in Agatu LGA are of low income holdings, which
could impact negatively on their aspiration to acquire
improved varieties and other inputs required for adaptation
to climate change. This is consistent with (51) who found a
positive impact of farm income on the probability of
adoption of climate change adaptation strategies in Nile
basin of Ethiopia.
Farm size, Occupation and Farm Experience
Table 4 portrays information on farm size, occupation and
farming experience in the area of study. Table 4 further
indicates that greater proportion (30.8%) of the rice farmers
had farm sizes of 2-4 acres. This is an indication that these
farmers are mainly small scale producers. This agrees with
(52) that Nigerian farmers are small-scale farmers that
cultivated small areas of land.
Table 4 indicates that a higher proportion (40%) of
respondents is into farming. Others are trading (20%),
fishing (28%), Artisan (4.8%) and civil servant (7.2%).
On farming experience, table 4 indicates that nearly half
(49.2%) of the rice farmers in Agatu had rice farming
experience of 41-50years. This implies that the farmers have
sufficient knowledge of rice production and impacts of
climate change on rice production in the study area. The
result corroborates finding from (53) who reported that long
farming experience is an advantage for increase in farm
productivity since it encourages rapid adoption of farm
innovation.
5.2. Knowledge and Awareness of Climate Change
Awareness is an indication of the consciousness and
knowledge of climate change and its effects. It is a
precondition for mitigation and adaptation to climate change.
Table 5 expresses information on farmers’ knowledge and
awareness of climate change in Agatu LGA. Table 5 further
indicates that more than half (126) of respondents strongly
agreed that high incidence of flooding in the study area is an
indication of climate change. Almost half (47.9%) of the
respondents cited increasing hot temperature, 45.8%
affirmed unpredictable rain, 41.7% reported shorter duration
of rain and 51.7% indicated drying up of swamps. The
forgoing analysis of farmers’ observation of climate
variability is in harmony with the work of (54) in which 73%
of the respondents were of the opinion that temperature has
been increasing over the past few decades. This is also in
agreement with the study of (55) that the country has been
experiencing temperature increase of about 0.2 °C – 0.3 °C
per decade in all its ecological zones.
5.3. Climate Related Constraints to Rice Farming
Table 6: displays information on farmers’ perception of
climate change related constraint to rice production in the
area of study. Specific among the severe constraints (i.e.
constraints with mean scores equal to or above 2.5) were
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Low rainfall (𝜒̅ =3.4), stunted growth (𝜒̅ =3.2) premature
rice ripening (𝜒̅ =3.0), high rate of weed growth (𝜒̅ =2.8),
low rice yield (𝜒̅ =2.7) and incidence of flooding (𝜒̅ =2.6);
whereas the less severe constraints (i.e. constraints with
mean scores below 2.5) were increase in crop life cycle (𝜒̅
=2.4), occurrence of drought (𝜒̅ =2.3) and prevalence of
pests and diseases (𝜒̅ =2.0). This finding was reinforced by
the work of (56) who confirmed that long-term climate
variability influences sowing date, crop duration, crop yield
and the management practices adopted in rice production.
5.4. Adaptation Strategies to Climate change
In an attempt to reduce the adverse impacts of climate
change and variability, households in Agatu LGA employ
several strategies to cope with climate change and variability.
Adaptation, therefore, is the process by which stakeholders
(including farmers) mitigate the adverse impacts of climate
on their livelihoods and involves adjustments in lifestyle and
economic structure in order to reduce the vulnerability of a
system to climate change and vulnerability (57).Table 7
shows that at the micro-level, households in the case study
villages employ several on-farm and off-adaptation
strategies including, but not limited to, use of climate tolerant
varieties ( 𝜒̅ =3.3), early planting of rice ( 𝜒̅ =2.5),
diversification into non-farm activities ( 𝜒̅ =3.5), mulching
of paddy fields (𝜒̅ =2.5) , use of zero tillage (𝜒̅ =2.9) and use
of early maturing rice variety ( 𝜒̅ =3.7). Table 7 further
indicates that the afore mentioned strategies had mean scores
greater than or equal 2.5, signifying that they were the key
adaptation strategies evolved by farmers in the study area.
The results also suggest other adaptation strategies include,
increased/reduced farm sizes cultivated (𝜒̅ =2.3), application
of organic fertilizers (𝜒̅ =2.2), transplanting of rice seed (𝜒̅
=2.3), access to rural services of credit and other necessary
inputs (𝜒̅ =2.1) in an attempt to reduce the negative impacts
of climate variability on their livelihoods. The foregoing
strategies had mean scores below 2.5, indicating that they
were not very significant adaptation strategies employed by
farmers in the study area. This investigation is in agreement
with (58) who have shown that local farmers in SSA have
rich and sophisticated agro-ecological knowledge useful for
climate adaptation. These adaptations are adjudged to be
effective as households have relied on them to cope with the
adverse impacts of the climate on their livelihoods.
5.5. Impediments to Adaptation Practices
In an attempt to understand what restricts households from
implementing adaptation strategies, households were asked
to identify key barriers to climate adaptations. Barriers,
therefore, are defined as factors, conditions or obstacles that
reduce the effectiveness of adaptation strategies (59). The
most commonly identified barriers which had mean scores
greater than or equal to 2.5 were: scarcity of improved
varieties (𝜒̅ =3.8), insufficient credit facilities (𝜒̅ =2.7), poor
economic status of farmers (𝜒̅ =2.5), inadequate extension
services (𝜒̅ =3.4) and poor information on climate change (𝜒̅
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=2.6). These barriers constituted major hindrances to
adaptation practices in the study area. Others cited low
subsidies on necessary inputs (𝜒̅ =2.3), poor knowledge of
mitigation and Adaptation ( 𝜒̅ =2.2) and late supply of
fertilizers and other agro-chemical (𝜒̅ =2.4). Contrariwise,
these identified barriers had mean scores lower than 2.5
indicating that they do not constitute major barriers to
adaptation strategies in the area of study. The foregoing
investigation is substantiated by (60) who reported that
financial barriers due to lack of credit facilities are one of the
most important obstacles hindering the implementation of
appropriate climate adaptation strategies by farmers in
Ethiopia. Furthermore, (61) suggest that inadequate
information and awareness on climate change could
potentially serve as barrier to successful implementation of
adaptation practices.
5.6. Correlation between Farmers’ Perception of Climate
Variability and Impact on Rice Yield
The variable pairs indicated in Table 9 represent the
significant correlation the hypothesized perception of
climate change indicators has on the yield of rice in the study
area.
Increasing flood was found to impact significantly on the
yield of rice. The implication of this is that too much rainfall
resulting in flooding destroys rice.
Increasing hot temperature was found to have significant
correlation with wilting of rice. By inference, excessive heat
has adverse effect on rice yield as it leads to wilting of crops.
Unpredicted rain also had significant impact on pests and
diseases. This suggests that rainfall affects the availability of
water for crop growth. Changes in rainfall patterns will likely
affect the quantity and quality of water available for crop
production. Consequently, unpredicted rainfall could lead to
either drought or flooding, which has adversative effect on
crop yield.
Shorter duration of rain and premature ripening were
found to have significant relationship. This indicates that
shorter duration of rainfall could result in low moisture for
crop growth ensuing premature ripening and prevalence of
pests and diseases.
In effect, the Product Moment Correlation Coefficient has
affirmed that farmers’ perception of climate variability is
significantly correlated with its impacts on rice yield.
Reports by similar studies support the preceding findings.
For instance, (62) using the meteorological data from 1961 to
1998 for Navrongo, in Ghana reported a steady rise in
temperature. The author submits that the steady monotonic
increase in temperature levels could have serious adverse
effects on agriculture in Ghana due to a sudden drop in crop
yield when temperatures exceed the optimal for biological
processes. Accordingly, (63) remarked that soil moisture for
crops will also be affected by temperature increases,
irrespective of any change in rainfall. In the same way, (64)
observed that increases in evapotranspiration adversely
affect crop production since grain crops (millet, sorghum,

rice and maize) have shallow roots that obtain their moisture
requirement from top soil.
Farmers’ perceptions that temperature increased in the
study area agrees with similar observations of farmers in
other parts of Africa (65; 66; 67;68). On the other hand, (69)
opined that the capacity of farmers to adapt to climate change
can be significantly influenced by the level of awareness
about climate change in their communities. Thus, (70)
submitted that the first step towards adaptation is the
perception of the problem.

6. Conclusions
This study identified the various climate adaptation
strategies used by rice farmers in Agatu Local Government
Area of Benue State, Nigeria. This is followed by the
examination of the factors that impede the adoption of
climate change adaptation strategies. The study also
provided a description of the farmers’ socioeconomic
characteristics. The primary data used in this study were
collected through structured questionnaires administered to
240 randomly selected rice farmers. The data was analyzed
using both descriptive statistics and inferential statistics. The
descriptive statistics includes frequencies, percentages and
means while the inferential statistics used product Moment
Correlation coefficient. Results illustrates that majority
(38.3 %) of the respondents were between the ages of 36-45
years with a mean age of 42.8, larger proportion (68.8%) of
rice farmers were males and 86 (35.8%) are married. In
addition, majority (39.2%) of the farmers had a household
size of 6-10 members, larger proportion (28.8%) of the
farmers had primary education and majority (35%) earned
between 10,000-50,000 naira annually. More than half (126)
of respondents had a fair knowledge of climate variability
and its consequences. Results demonstrates that rice farmers
adopted the following climate change adaptation strategies:
use of climate tolerant varieties (3.3), early planting of rice
(2.5), diversification into non-farm activities (3.5), mulching
of paddy fields (2.5) , use of zero tillage (2.9) and use of early
maturing rice variety (3.7) among others. Barriers to
adaptation strategies identified include; scarcity of improved
varieties (3.8), insufficient credit facilities (2.7), poor
economic status of farmers (2.5), inadequate extension
services (3.4) and poor information on climate change (2.6).
The result of the Product Moment Correlation Coefficient
showed that farmers’ perception of climate change and
variability are significantly related to the observed impact of
climate variability in the study area.

7. Recommendations
This study has assessed the impact of climate variation on
rice farming. In doing so, various standard quantitative and
qualitative techniques were used and the results were
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reported accordingly. Based on those results, the following
specific recommendations are made for maintaining or
improving rice production in Agatu Local Government Area
in the face of climate change.
I.
Poor information on climate change is identified as a
barrier to adaptation strategies. Hence, Government and
other development actors should create useful
meteorological centers in the rural areas to make
accessible climate information to farmers via radio and
television (interpretations in the language useful to
farmers/rural communities). This will reinforce farmers’
adaptability to climate change.
II.
Inadequate extension services and poor knowledge of
mitigation are noted as impediments to adaptation
measures. Consequently, extension workers should be
adequately trained in research centers and extension
organizations on the complexities of climate change and
their services should be made available to farmers.
III.
Government should introduce improved rice variety
that can adapt to varying environmental changes, with
wide adaptability, able to adjust to drought and cope
with flood as well as variations in temperatures in the
study area.
IV.
Government and NGOs should boost rice production in
the study area by encouraging women participation
through the provision of inputs at subsidized rates as
incentives.
V.
Government should enhance income holdings of
farmers by encouraging irrigation as supplements to
rain fed agriculture.
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