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Abstract
Changing climate and weather patterns are predicted to have severe negative
impacts on food production, food security and natural resources in the immediate
and coming years. Climate change alters the development of cocoa pods, insect
pests and pathogens which translate into lower crop yields and impact farm income.
This study examined the climate change adaptation strategies of farmers on cocoa
production practices. A multi-stage random sampling procedure was used to select
60 cocoa farmers from three out of eight Local Government Areas (LGAs) producing
cocoa in Kwara State. Interview schedule was used in data collection and analyzed
with descriptive statistics and correlation analysis. The results reveal that 60.7% of
the farmers were male. Majority (59.9%) of the farmers were between middle and old
age with farming experience of 21-30 years and farm size of mainly between 0.4-2.7
hectares. Most farmers (85%) observed an extension beyond the normal dry months
of November to February. This situation could have some implications on cocoa
production. The main climate change strategies adopted by farmers include praying
for rain (86.7%), use of improved varieties, (81.7%), climate prediction (76.7%),
changes in cropping pattern and agro-forestry (75% each), control of soil erosion
(73.3%) and fertilizer application (60%). Inadequate irrigation, 41.7% and crop
diversification, 36.7%; constituted minor strategies. The cocoa production practices
still adopted were weeding, 98.3%; seedling planting, 96.7%; insect pest and
diseases control, 95%; bush clearing, 93.3%; fermentation and drying, 91.7%; tree
felling, 88.4%; pruning, 85% and burning before planting, 70%. However, Pearson
product moment correlation coefficient (PPMC) showed that a significant relationship
existed between age of cocoa farm (0.016) and cocoa production practices at P<
0.05. Cocoa farmers’ climate change strategies (0.121) were not statistically related
with cocoa production practices at P< 0.05. Most of the strategies and practices
currently used by farmers should be improved upon to ensure appropriate agronomic
practices and adaptation to changes in climate.
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Introduction
Cocoa played a significant socio-economic role in Nigeria. It accounts for about 2%
of the national export earnings and over 200,000 rural households in 14 Cocoaproducing states depend on cocoa for the majority of their cash income (National
Cocoa Development Committee NCDC, 2008). Across the supply chain millions
more are involved in trade, transport, processing and export. They are dependent on
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cocoa for their livelihoods. Cocoa beans are used in the production of cocoa powder,
chocolate products, beverages, wine and butter. Also, cocoa is used to produce
cocoa bread, biscuits, soap, cream, livestock feeds among others (Arueya1989,
Olubamiwa et al, 2000 and Hamzat et al, 2003).
Nigeria used to be the second leading producer in the world, but due to a
combination of factors its production has dwindled over time. Nigeria is currently the
fourth largest producer of cocoa after Cote d’ivoire, Ghana and Indonesia, (ICCO,
2009/2010). According to Ayanlaja (2000) cocoa production vied from 310,000
tonnes despite increase in land area, insecticide application and introduction of high
yielding F3 Amazon varieties. The causes of decline in production have been
attributed to the oil boom, which led to the neglect of cocoa due to a shift in labour
from cocoa farms to the industrial sectors (Ayoola, et-al 2000). Also, there are issues
of aged cocoa trees, old age of farmers, poor agricultural practices and climate
change.
Climate is very important in agriculture. Climate sets the limit for the agricultural
activity in any area or ecological zone of the world. The major components of
climate which interact to produce the local weather are temperature, rainfall,
humidity, photo-period and altitude (Opeke, 2005). Cocoa production is highly
sensitive to change from length and intensity of sunshine, to rainfall and water
application, soil condition and temperature due to evapo-transpiration effects. It has
been reported widely that climate change also plays a major role in altering the
development of cocoa pests and pathogens and shifting their interactions (Oyekale
et al, 2009). This translates into lower crop yields, which in turn impact income and
livelihood. Also, it was reported by Mpako et-al, (2008) that some years came with
adequate rainfall but most people fail to maximize the opportunity because of the
confusion in rainfall patterns.
Unfortunately, recent rainfall patterns have been either excessive, resulting in a high
incidence of black pod disease and yield losses, or insufficient leading to high
seedling mortality and poor yields in terms of annual rainfall. Enete and Amusa,
(2010) reported that 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 which is attributable to the natural climate cycle and
human activities has adversely affected agricultural production in Africa (Ziervogel
et-al, 2006). Available evidence shows that climate change is global, likewise its
impacts, but the most adverse effect will be felt mainly by developing countries,
especially those in Africa due to their low level of coping mechanisms in such
countries (Odjugo, 2010). As the planet warms, rainfall patterns shifts and extreme
events such as droughts, floods and forest fires become more frequent (Zoellick,
2009), which results in poor and unpredictable yields, thereby making farmers more
vulnerable, particularly in Africa (UNFCCC, 2007).
Adaptation to climate change involves taking action to reduce either the negative
effects or to capitalize on the positive effects of climate change (Anim-kwapong, et-al
2003). The Inter-governmental Panel on Climate Change (IPCC) (2007) describes
climate change adaptation as an adjustment to or interventions, which take place in
order to mange the losses or take advantage of the opportunities presented by a
changing climate. Adaptation to climate change in cocoa production and other
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agricultural management practices in response to changes in climate conditions
involves a combination of various individual responses at the farm-level and
assumes that farmers have access to alternative practices and technologies
available in their areas of production. Some of these important adaptation options as
documented in literature include crop diversification, mixed cropping, livestock
farming system, using different crop varieties, changing planting and harvesting
dates, mixing less productive drought resistant varieties and high yield water
sensitive crops (Jagtap, 1995).
Agricultural adaptation involves two types of modification in production systems. The
first is increased diversification that involves engaging in production activities that are
drought tolerant and or resistant to temperature stress as well as activities that make
efficient use and take full advantages of prevailing water and temperature conditions,
among other factors. Crop diversification in cocoa and non-cocoa sub-sectors can
serve as insurance against rainfall variability as different crops are affected
differently by climate events.
The second strategy focuses on crop management practices geared towards
ensuring that critical crop growth stages do not coincide with very harsh climate
condition such as mid-season droughts, crop management practices that can be
used include modifying the length of growing period and changing planting and
harvesting dates.
In Nigeria, the discovery and exploitation of petroleum, led to the decline in the
importance attached to cocoa production and other crops. The cocoa sub-sector is
not receiving much attention for it to maintain its leading role as non-oil export crop.
This situation is further implicated by the behaviour and changes of global climatic
variables which tend to reduce cocoa production due to its negative impact.
Adaptations to these changes by cocoa farmers have become necessary in view of
its implications for production and sustainability of cocoa.
This paper provides insight into those strategies cocoa farmers use in adapting to
the global problem caused by climate change in Kwara State. This is important
because adaptation to climate change is expected to present a heightened risk, new
combinations of risks and potentially grave consequences, particularly in Kwara state
Nigeria due to its direct dependence on rain fed agriculture.
Objectives of the study
The main objective of the study is to examine the climate change adaptation
strategies of farmers on cocoa production practices in Kwara State Nigeria. The
specific objectives were to:
1. determine the climate change adaptation measures of cocoa farmers,
2. identify the periods of dry months of the year that are becoming longer or shorter
for cocoa production and
3. examine the cocoa production practices of farmers in the study area.
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Hypotheses
HOi: There is no significant relationship between farmers’ personal characteristics
and cocoa production practices in the study area.
HOii: There is no significant relationship between climate change adaptation
strategies of farmers and cocoa production practices.

Methodology
The study was conducted in Kwara state of Nigeria. Kwara state lies within the
North central geopolitical zone of Nigeria. It is located between latitudes 7 0 45’N and
9030’N and longitudes 203’E and 6025’E. The annual rainfall ranges between
1000mm and 1500mm. Average temperature ranged between 30 0C and 350C
(Kwara State ADP, 1996). The major occupation of people in the area is cultivation
of cash crops with cocoa being the main crop, but often intercropped with cashew, oil
palm, plantain, banana and kola. Also, food crop like maize, beans yam, sorghum
and vegetable are cultivated (Yusuf, 2000).
The study made use of multi-stage sampling procedure. Cocoa is produced in eight
local Government Areas of Kwara State. These include: Asa, Isin, Ifelodun,
Irepodun, Oke-Ero, Ekiti, Offa and Oyun (Kwara State Ministry of Agriculture,
2011).Three out of the eight LGAs (Irepodun, Isin and Oke Ero) well noted for cocoa
production were chosen. In the next stage, 24 farmers were selected from two
villages in Irepodun, 20 farmers from two villages in Isin and 16 farmers from two
villages in Oke-Ero LGAs due to their level of production. A total of sixty cocoa
farmers were randomly selected across the three LGAs based on their
predominance in cocoa production. Interview schedule was used in data collection.
The study provided information on the socio-economic characteristics of the cocoa
farmers, farm size, climate change adaptation strategies adopted by farmers with
respect to cocoa production practices. Descriptive statistics and Pearson product
moment correlation co-efficient (PPMC) were used in the analysis. Cocoa production
practices were measured using three categories by scoring: Not practiced 0,
practicing but stopped 1, still practicing 2. The scores were pulled together and
correlated against climate change adaptation strategies of farmers.
Results and Discussion
Personal characteristics of cocoa farmers
The results in Table 1 show that 66.7% of the farmers were males while 33.3% were
females. It means that more males were more involved in cocoa production in the
study area. Adetunji et al, (2007) reported that men actively participate in cocoa
production than the female cocoa farmers. Majority (59.9%) of the cocoa farmers
were between 55-64 years old with a mean age of 49 years which implies that semi
aged and aged persons are engaged in cocoa production. Uwagboe et al, (2010),
Iremiren, (2011) and CTA Agritrade (2012) reported that those into cocoa production
in Nigeria are mainly old farmers over 60 years. This is seen as a factor that will hold
back government efforts to promote a tripling of cocoa production especially during
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this period of climate change. On the years of farming experience, 35% of the
farmers had 21-30 in cocoa production. Most of the farmers had some form of
education: primary 30%, secondary 15% and tertiary 28.3%. Long years of farming
and education will facilitate adaptation and better production practices. The farm
sizes of farmers (65%) were between 0.4-2.7 hectares with a mean of 2.59 hectares.
This is a reflection of small holdings common among Nigerian and West African
cocoa farmers. Anim-kwapong and Frimpong, (2003) and Oluyole and Sanusi,
(2009) confirm it that most cocoa farmers own small farm sizes. Most (61.0%) of
cocoa farms of farmers were more than 28 years of age. It is an indication of aging
cocoa trees that needs rehabilitation. This will further be implicated by the possible
impacts of climate change on cocoa trees because old age could reduce production
and yield. Studies carried out by Gro-Cocoa, (2008), Adeogun, et al (2010) and
Iremiren, (2011) corroborate this result that most cocoa farms in Nigeria are old with
low productivity.
Table 1
Distribution of personal characteristics of cocoa farmers
Variables
Gender
Male
Female
Age of cocoa farmers (years)
20-28
29-37
38-46
47-55
56-64
65-73
Farming experience (Years)
1-10
11-20
21-30
31-40
41-50
Educational status
None
Primary
Secondary
Tertiary
Farm size (Hectares)
0.4-1.5
1.6-2.7
2.8-4.0
4.1-5.0
5.1 and above
Age of cocoa farms (Years)
3-15
16-28
29-41
42-54
55 and above

Percentage(n=60)

Mean

66.7
33.3
16.7
5.0
6.7
31.6
28.3
11.7
23.3
28.3
35.0
10.0
3.3

49.1

20.40

26.7
30.0
15.0
28.3
41.7
23.3
21.7
3.3
10.0
27.0
33.0
28.0
7.0
5.0

Field survey, 2011
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Climate change adaptation strategies of farmers in cocoa production
Figure 2 reveals that the major climate change strategies adopted by cocoa farmers
include praying for rain (86.7%), use of improved varieties (81.7%), climate
predicting (76.7%), changes in cropping pattern 75% and use of agro-forestry 75%.
Others were control of soil erosion 73.3% and fertilizer application 60%. The use of
irrigation facilities (41.7%) and crop diversification (36.7%) were however minor
strategies of farmers. From this finding it is clear that the farmers are already
involved in proactive measures for copping with possible challenges of climate
change which is affecting all crops including cocoa. The high adaptation could be
attributed to farmers’ educational level and the importance farmers placed on cocoa
production. It is not surprising that cocoa farmers relied on prayers to God for rainfall
and predicting climate change because most people call on God for solutions to
problems at difficult times in Nigeria and West Africa. This is an indigenous measure
which is not scientific but Lumala, (2008) attested to this in a study where farmers
used different means to know the beginning and end of rain and future events.
Bradshaw et al (2004) and Ngigi (2009) reported most of these adaptation options as
part of measures used in climate change. However, the low adoption of irrigation
calls for serious attention since shortage of rainfall could make cocoa to be
vulnerable to the impacts of climate change. Nigerian agriculture is almost entirely
rain-fed and hence inherently susceptible to the vagaries of weather. Most farmers
do not have access to irrigation inputs. In line with this result, Madu, et al (2010) and
Ozor and Nnaji (2010) reported that Nigeria has not developed adequate irrigation
facilities for farming. The consequences are that the increasing frequency and
severity of droughts especially in cocoa farms are likely to cause crop failure, low
income and poverty among producers of cocoa.
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Figure 2: Cocoa farmers' adaptation strategies

Field survey, 2011

(n=60)

Cocoa production practices of farmers
In Table 2, the main cocoa production practices still adopted by farmers were
weeding 98.3%, seedling planting 96.7%, pests and diseases control 95%, bush
clearing 93.3%, fermentation and drying 91.7%. Others include tree felling 88.4%,
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pruning 85%, and burning before planting 70%. It means that almost all farmers
carry out these practices which, is an indication of Good Agricultural Practices but
this may not necessarily translate to how the practices are applied. It was observed
that most farmers engage in firing the debris in their farms before planting. This is a
traditional practice which contributes to climate change in the environment. There
may be need to sensitize farmers to reduce burning operation so as to reduce the
gas emissions going into the atmosphere trapping heat and causing global warming.
Also, burning exposes the land to soil erosion and reduces organic matter. Medugu,
(2009) opined that the activities of bush burning could increase the concentrations of
green house gases that could lead to climate change.
Table 2
Distribution of farmers’ cocoa production practices (n=60)
Cocoa production practices
Frequency Percentage
Weeding
Not practiced
Stop practicing
1
1.7
Still practicing
59
98.3
Seedling planting
Not practiced
1
1.7
Stop practicing
1
1.7
Still practicing
58
96.7
Pests and diseases control
Not practiced
3
5.0
Stop practicing
Still practicing
57
95.0
Bush clearing
Not practiced
2
3.3
Stop practicing
2
3.3
Still practicing
56
93.3
Fermentation and drying
Not practiced
3
5.0
Stop practicing
2
3.3
Still practicing
55
91.7
Tree felling
Not practiced
5
8.3
Stop practicing
2
3.3
Still practicing
53
88.3
Pruning
Not practiced
5
8.3
Stop practicing
4
6.7
Still practicing
51
85.0
Burning before planting
Not practiced
13
21.7
Stop practicing
5
8.3
Still practicing
42
70.0
Field survey, 2011
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Months of dry periods in cocoa production
The findings in the study showed that 85 percent of the farmers observed an
extension beyond the normal dry months of November to February while 15%
indicated that there was no extension beyond dry months. The months of dry periods
were longer than short periods. This is an indication of drought which is usually
experienced during dry season. It affects the young and old cocoa trees. Most cocoa
trees suffer serious water stress during this period when they are not irrigated. It
therefore means that in order to boost cocoa production during dry periods there is
need for irrigation water to be supplied to cocoa farms to reduce drought associated
with climate change.
Correlation of some farmers’ personal characteristics and cocoa production
practices
Pearson product moment correlation coefficient (PPMC) in table 3 revealed that a
significant relationship existed between age of cocoa farm (0.016) and cocoa
production practices at p< 0.05. As the cocoa farm is aging, the production practices
will be more carried out by farmers so as to get good yield and income. It is a
statement of fact as documented by Adeogun, et al (2010) and Iremiren, (2011) that
most cocoa farms in Nigeria are old. Aging cocoa trees coupled with problems of bad
weather could result in poor yield.
Table 3
Correlation analysis of farmers’ personal characteristics (Age of farmer,
experience, farm size and age of cocoa farm) and cocoa production practices
Variables
r
p
Age of farmer
-0.194
0.164
Experience
-0.204
0.128
Age of cocoa farm
0.309
0.016**
Farm size
0.115
0.382
Field survey, 2011
Correlation of cocoa farmers’ climate change adaptation strategies and cocoa
production practices
In table 4, there was positive relationship between farmers’ climate change
strategies and cocoa production practices. However, the result was not statistically
significant when cocoa farmers’ climate change strategies were correlated with
cocoa production practices. This may be due to the same practices carried out by
almost all the farmers in the study area.

Table 4
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Correlation analysis of cocoa farmers’ climate change adaptation strategies
and cocoa production practices (n=60)
Variables
R
p
Cocoa farmers’ climate change 0.203
0.121*
adaptation strategies vs cocoa
production practices
*Not significant
Field survey, 2011

Conclusion
The main strategies engaged by farmers in mitigating the impacts of climate change
on cocoa production in the study area were praying for rain, use of improved
varieties, climate forecasting, changes in cropping pattern, agro-forestry use, control
of soil erosion and fertilizer application. Inadequate irrigation and crop diversification
constituted farmers’ minor strategies. Low application of irrigation will limit production
because the dependence on rain fed agriculture is implicated when juxtaposed with
longer periods of dry months been observed in farmers’ plots. The production
practices hitherto well adopted with respect to climate change include weeding,
seedling planting, pests and diseases control, bush clearing, fermentation and
drying, tree felling, pruning, and burning before planting. The old age of cocoa
farmers and trees predicts low productivity if the farms are not rejuvenated. There is
need for sustainable cocoa rehabilitation programme as a measure of adapting to
possible challenges of climate change. Most of the strategies and practices currently
used by farmers should be improved upon to ensure appropriate agronomic
practices and adaptation to changes in climate. Private and public sectors’
intervention in assisting cocoa farmers with small-scale irrigation facilities should be
provided to enhance water availability especially during drought. These will boost
production and inherent threats posed by climate change in the study area.
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