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Abstract

Several studies predict that climate change will highly affect the African continent. These
changes in climate and climate variability may be challenging issues for future economic
development of the continent in general, and particularly in the region of sub Saharan Africa.
Offering a case study of Sahelian zone of Mali in the present study aimed to understand
farmers’ perceptions of climate variability and change and to evaluate adaptation options used
by farmers in the Cinzana commune of Mali. One hundred and nineteen farmers were
interviewed using a questionnaire designed with six sections. The result showed that all
farmers interviewed were aware of climate change and climate variability. The Farmers
perceived a decrease in annual rainfall variability and an increase of temperature as main
factors of climate change and climate variability. The observed meteorological data, showed a
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decrease of precipitation distribution during the last 14 years of which was observed by
farmers. Several strategies such as selling animals, use of improved crop varieties, new
activities (outside agriculture) and credit were the commonly preferred adaptation strategies
to deal with climate change and variability. Factors surveyed, age, gender, education,
household size, farm size were found to be significantly correlated to self-reported to
adaptation.

Keyword: farmers, perception, adaptation, climate change, climate variability, Cinzana
commune

1. Introduction

Climate change causes extreme weather and unpredictable events which impact and
increasingly affect crop growth, availability of soil water, soil erosion, droughts and dry
spells, floods, sea level rise with prevalent of pest infestations and diseases (Adejuwon, 2004;
Zoellick and Robert, 2009). Many studies have shown that climate change will highly affect
the African continent and will be one of the most challenging issues for future economic
development, particularly in the sub-Saharan Africa (Roudier et al., 2011). Because most of
the population rely on natural resources, they are often practical affected by climate
variability and change, especially the poorest (Morton, 2007). Particularly, smallholder
farmers in sub- Saharan Africa are strongly impacted (Sivakumar et al., 2005). Local
societies already have in-depth knowledge of local climate change and variability as parts of
their local ecological knowledge, obtained and transferred through generations (Berke et al.,
2000). Several scholars on climate change perception deals with precipitation and
temperature in terms of the annual amount, the length and annual distribution of rainfall
(Deressa et al., 2009; Fisher et al., 2010). Meteorological data are used to confirm local
farmers’ assessment of climate change. However, some authors emphasized the need to
consider climate in a wider context such as in health or polices (Mubaya et al., 2012;
Shackleton and Shackleton, 2012).

According to Parrry et al. (2007), climate change and agriculture are interrelated processes,
both of which take place on a global scale. It is predicted that global warming will have
important effect on agriculture (McCarthy et al., 2001; Funk et al., 2008). These determine
the biosphere’s capacity to produce enough food for the human population and domesticated
animals. Overall impact of climate change on agriculture will depend on changes in average
temperatures, rainfall, and changes in pests and diseases; (Fisher et al., 2002). Studies show
that Africa’s agriculture will be affected negatively by climate change (McCarthy et al., 2001;
Dinar et al., 2008; Pearce et al., 1996). About 25-42 % of species in Africa could be lost,
affecting both non-food and food crops. Habitat change has already been observed in some
areas leading to species shifts, changes in plant diversity including plant-based medicine and
food (McClean et al., 2005). Eleven per cent of arable land will be affected by climate change
in the developing countries, which might lead to a decrease of cereal production in up to 65
countries and about 16 % of agricultural GDP (FAO, 2005).

Climate change will hardly harm the agricultural sector in West Africa if any adaptation
actions are not taken (Rosenzweig and Parry, 1994; Adger et al., 2003), but the negative
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impact of climate change can significantly be reduced if appropriate adaptation practices are
adopted (Waha et al., 2013). The type of adaptation practices and strategies to be undertaken
is to some extent first determined by famers’ perceptions of climate change (Roncoli et al.,
2001; Thomas et al., 2007).
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It is widely acknowledging in the Intergovernmental Panel on Climate Change (IPCC, 2007)
that global climate is changing. In the same way, there is general consensus that the Sahel
will get hotter as a result of global warming. The temperature in the Sahel will increase by
1.2 °C in 2030 as compared to current temperatures. (Butt et al., 2006). The Sahel is expected
to heat up more than the rest of the globe because in-land areas will become warmer than
temperatures over the oceans. In the Sahel, temperatures are already close to the maximum
for plant growth, especially at the starting of the season. Experiments with different levels of
shading showed that temperature has a pronounced effect on millet production in the Sahel
(Vandenbeldt and Williams, 1992).

There is therefore, the need to know farmers perceive climate, changes in climate and the
environment (Kemausuor et al., 2011). In fact, perception of farmers of climate variability
and how these perceptions determine the choice of coping or adaptation strategies (Vedwan,
2006), have been investigated by previous studies in West African Sahel (Akponikpe et al.,
2010; Kyekyeku, 2012; Zampaligréet al., 2013; Sanfo et al., 2014; Traore et al., 2014, Kima
et al., 2015). Climate change confirmed by most of the farmers up to 98 % of respondents
was dependent on the geographical area and prevailing climate across five 5 countries of
West Africa (Akponikpeet al., 2010). In the Sahel, more proportion of farmers perceived the
change to have started between 20-30 years ago or more while the majority of them perceived
it to be less than 10 years ago in the Guinean areas. Farmers in Burkina Faso understood
climate change variability primarily based on weather-crop interactions and on events that are
associated with climatic fluctuations. Their perceptions were additionally shaped by the
cultural frame. Farmers mentioned more erratic rainfall patterns, decreased rainfall amounts,
increased temperatures, winds and radiation. In Mali, small scale rural farmers are depended
to agricultural sector which depend on rainfall for crop production. According to Butt et al.
(2005), national agricultural production earnings in Mali will likely decrease from US$ 417
million in 1996 to US$ 256 million by 2030 because of climate change. Like the other
sahelians rural population especially whose livelihoods strongly rely on natural resources are
already facing many challenges due to their harsh environment (desertification, recurrent
droughts and sometimes floods) and poor socio-economic conditions (Mortimore and Adams,
2001). This study aimed at assessing Cinzana farmers in the Sahel zone in Mali perception on
climate change variability and their adaptation practices to overcome or reduce the negative
impact of climate change on their farming system as well as their livelihoods.

2. Material and Methods
2.1 Overview of the Study Area

This research was conducted in the Cinzana commune in the circle of Segou in the Segou
Region of south-central Mali. Cinzana is located around latitude 1315 N, longitude 5’58 W
with an altitude of 289 m. The characteristic feature is the alternation of long dry season from

15 www.macrothink.org/jas



- Journal of Agricultural Studies
A\\Mac.rOtthl,;'k ISSN 2166-0379
Institute 2016, \Vol. 4, No. 3

November to May and raining season from June to October. The average annual rainfall of
the last ten years is 650-750 mm. This amount which is unevenly distributed over the period
is insufficient for the needs of crops which largely explains the successive years of crop
failure. The average temperature ranged between 28-33 <C with 39-40 <C as the highest and
lower threshold of 8 T to 12 <C.
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Figure 1. The location of the study area

Cinzana rural town has a population of 37,572 composing of 18,727 (52%) males and 18,844
(48%) females. . The main economic activity of the commune is agriculture and the main
crops are millet, sorghum and maize. The produce is primarily intended for home
consumption because of poor rainfall, low soil fertility, and high cost of inputs which makes
the production expensive . However, some farmers using improved technologies developed
by the Institut D’Economie Rurale du Mali are able to generate surpluses that are traded on
the weekly market at Cinzana. Farmers grow secondary crops like fonio, groundnuts,
bambara groundnut, cowpea and sesame.

A series of on-farm surveys were conducted at Cinzana in 2013. One hundred and nineteen
farmers’ household including women and youth were randomly selected in the villages and
were interviewed using structured questionnaire. The following formula was used to select
the number of farmers:

n =t N/E + (2e)* (N-1)
e t:Confidence level ( value of the confidence level of 95% which is 1.96)

e N=Size of the population (hnumber of households in this case)
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e n: minimum sample size to obtain significant results for an event and obtain
significant result for an event and a given level of risk

e e=level of precision (state to 10% in this study)
Then the formula will be:

n= 1.96°N
1.96%+(2e)*(N—1)

The structured questionnaire collected information on farming systems, perception on climate
change and concerns for climate change. The questionnaire was designed in English and
French but interviews were conducted in the local language, Bambara. The questionnaire was
designed under the following 6 sections:

Section A describes the general information related to the farmers which included the
socio-economic characteristics of the households and farming activities.

Data collected were age groups, gender, educational level, secondary activity practices,
household size, main crop, land holding, average duration of continuous crop farming, fallow
use and fallow age.

Section B concerned farm production, which focused on food coverage, food self-sufficiency,
crop yield and yield patterns for the last ten years.

Section C dealt with farmers perceptions on climate change. The data collected were on
climate change impact, the different measures taken by farmers against the climate change
impact, access to meteorological data and meteorological data type, and the identification of
traditional methods for predicting weather.

Section E was on vulnerability and climatic risk management. Data recorded were on
mitigation and adaptation strategies, food security and main climate change adaptation
strategies.

Interviews were conducted in November 2013. The questionnaire was pretested for its
suitability before interviews were conducted. The pretesting include behaviour coding of
interviewer/respondent interactions, interviewer debriefings, respondent debriefings and the
analysis of item nonresponse rates and response distributions. Precipitation and temperature
data were sourced from the Cinzana Meteorological station over the period from 1961 to
2014. The data gave an overview of the trends of precipitation and temperature and the
vulnerability of the region to drought.

2.2 Data Analyses

Data from the questionnaire were coded and then analysed using the Statistical Package for
Social Sciences (SPSS version 20) and MS Excel software. Descriptive statistical tool such as
means, standard deviations, frequencies and percentages were used to summarize and
categorize the information gathered. Cross tabulation were used to compare group’s means.
Correlation analysis was used to determine whether household income rather than education
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level significantly influenced adaptation strategies to climate variability and change. For the
climatic variables analysis, the annual rainfall average and index of Nicholson (RI) which is a
reduced central variable calculated on annual precipitation to highlight fluctuations in rainfall
patterns were calculated. It is the ratio of the difference in inter-annual to average standard
deviation of annual precipitation amounts. Nicholson indices play a very important role in
determining precipitation fluctuations (wet, normal and dry period). Nicholson et al. (1988)
cited by Paturel et al. (1997) have defined an index which is calculated for each year as

_Xi—X
- g

RI

Where:

RI: Rainfall Index

Xi: Rainfall in year in millimeters

X: Average height of average rainfall over the period of study in millimeters
o = standard deviation of the rainfall over the study period.

The Nicholson index determines a reduced central variable (Lamb, 1982) as quoted by
(Servat et al., 1998). Inter-annual average of a series is the index zero (0) by the method of
Nicholson.

3. Results and Discussion
3.1 Socio-Economic Characteristics of Respondents

About 92.7 % of famers interviewed in the survey were male headed households and aged
between 36 and 55 years. Data showed that about 13.4% of household heads attended
secondary school, 31.8% attended primary school and 48.7% were illiterates. The average
household size was more than 20 people by 55.6 %. Also, 52.1% of the household heads were
polygamous. The most experienced farmer in term of average duration of continuous farming
was 50 years. Millet was the main cereal crop grown in the locality and is grown by 63 % of
the farmers followed by sorghum 27 % and maize with 8 % (Fig. 2). Farmers found that
millet contributed the most to satisfy their subsistence needs and income followed by
sorghum and maize. The reasons for high cultivation of millet among farmers is attributed its
high productivity, consumer preference and drought tolerance. About 46% of farmers grew
millet because of its high productivity, 16 % grew it because of its consumer preferred traits
and 21% cultivated millet because of its tolerance to drought (Fig. 3)
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Figure 2. Main crops cultivated by farmers at Cinzana in 2013

The population of Cinzana is dominated by relatively young people of less than 60 years old
and male headed households. These male headed households are the active population in the
locality. The main socioeconomic factors that impacted on adaptation decisions were level of
education, gender and age of the household head, household size and years of farming
experience. Effect of age on farmers’ adaptation to technology contradicts existing in
literature (Teklewold et al., 2006; Glwadys, 2009). In the view of Teklewold et al. (2006) and
Glwadys (2009) adaption is mostly influenced by location or technology and specific findings
of age are interesting empirical results.  This is because the decision to adopt a technology is
not easily accepted by older farmers compared to younger farmers.

The average size of a household in this locality was very large (20 persons) compared too
many households in other locations in Mali. In Cinzana, female-headed households were
non-existence as females are supported by men for subsistence according to their culture.
However, women can practice some activities to improve their main source of income.
Household size influenced the decision to adapt. Therefore, household size is a proxy to
labour availability and may influence adoption of the new technology positively as its
availability reduce the labour constraints (Teklewold et al., 2006), However, there is a
possibility that households with many family members may distract the labour force to
off-farm activities in attempts to earn income to ease the consumption pressure imposed by
the large family size (Tizle, 2007).

The gender of household head influenced the decision to adopt the change. Several scholars
in Africa have shown that women have access to critical resource (cash, land and labour),
which often undermines their ability to carry out intensive labour agriculture innovation
(Quisumbing et al., 1995; De Groote and Coulibaly, 1998). According to Nhemachena and
Hassan (2007), female-headed households are more likely to take up climate change
adaptation methods. A number of studies found that, the possible reason for this observation
is that in most local smallholder farming communities in the region, men are more often
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based in towns and much of the agriculture work is done by women (Nhemachena and
Hassan (2007); Quisumbing et al., 1995; De Groote and Coulibaly, 1998).

- Journal of Agricultural Studies
A\ MacrOthI“k ISSN 2166-0379

However, level of education and literacy rate provides information about development at
regional and national levels and they reflect people’s chances of alternative sources of income
and livelihood. The literacy rate among farmers in Cinzana is substantially very low, only
13.4% of people have attained secondary education. The farmers who attained secondary
education level rely firstly on subsistence farming as their main source of income. Education
level is often an assumption to increase in the understanding of adoption a new technology
(Adesina and Forson 1995; Daberkow and McBride, 2003). This is because education is
expected to increase the ability to receive, and understand information relevant to making
innovative decision (Wozniak, 1984).

With an average rainfall of 650 mm in Cinzana, millet is largely cultivated, particularly on
marginal lands. These areas are further characterized by variable and a short rainy season,
irregular rainfall and a high evaporative demand (high radiation and temperatures). Lastly, the
soils are acidic with low mineral fertility (specially low in phosphorous) and organic matter
content. For all of these reasons, millet is considered to be the farmers preferred crop in
Cinzana because of the low rainfall and adverse soil factors. Experience of farming probably
increase the uptake of all adaptation option because of farmers’ experiences that make them
have better knowledge and information on change in climatic conditions as well as crop and
livestock management practices (Hassan and Nhemachena, 2008).
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Figure 3. Cinzana farmer’s reasons for crop choices
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3.2 Farmers’ Perceptions of Climate Change and Variability and its Impacts on Their
Farming System

All the respondent in the region believe that the climate is changing and is no longer as it was
some years back. Each farmer gave their perception on each of the following factors: length
of rainy season, soil fertility, crop yield, vegetation cover, temperature and drought. Figure 4
indicates that 94.1 % of the respondents perceived a decrease in the length of the rainy season.
The respondents perceived a decrease in soil fertility as represented by 68.9% (Fig. 4). Most
of the soils in the locality were very poor in fertility. About 27.7% of the farmers interviewed
indicated that the loss of the vegetation cover was due to climate change. Surprisingly, only
15.9% of the respondents’ had perception of climate change indicated a decreased crop yield;
10.9% of respondents observed drought while 8.4% found temperature change over the years.
The farmers were using local knowledge to predict weather. More than 50% of the farmers
traditionally referred to tree flowering in the region for weather prediction while 38% use
animal migration. Other less important factors are direction of wind (4.2 %) and change in
temperature (1.6 %). Furthermore, the respondents were asked about their perception on
climate change and climate variability and their effect on the environment. Most of the
farmers (87%) indicated that agricultural areas have expanded followed by more vegetable
cultivation and lowland cultivation with 69% (Fig. 5) They also found that forest areas (trees)
have reduced by (65%) and the savannah ( the grazing area) has also decreased (61% ).
Figure 6 indicates that 94.1% of the respondents perceived a decrease in the length of the
rainy season.
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Figure 4. Farmers’ perceptions of climate change and variability in Cinzana commune in
2013

NB: L.O.R: length of rainy season, L.S.F: Low soil fertility, L.C.Y: low yield, L.O.V.C: Loss
of vegetation cover, C.1.T: Change in temperature and DRO: Drought.
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Figure 5. Farmer’s perception of climate change and variability in the environment at
Cinzana in 2013

Smallholder farmers in Cinzana are aware of climate variability and change, principally
through their experiences by appreciating the length of the rainy season, soil fertility, crop
yield, vegetation cover, temperature and drought. Some changes were observed on farmers’
knowledge as factors used to predict weather. These included change in flowering period for
some trees in the region, animal migration especially some birds, wind intensity and direction
and high temperatures.. This perception agrees with the general opinion that climate is
changing (IPCC, 2007; McCarthy et al., 2008; Orindi and Eriksen, 2005; Lobel et al., 2013;
Alexander, 2013). Furthermore, studies on farming perception in semi-arid environment of
Africa (Nyanga et al., 2011; Osbahr et al., 2011) and farmer perception on climate variability
and change in semi-arid Zimbabwe e (Moyo et al., 2012) showed similar findings.

This study indicated that farmers at Cinzana believe that climate is changing, and it was
perceived to affect agricultural productivity negatively. There is, however, divergence of
perceptions amongst the farmers, as indicated by the results of what is causing the change in
agricultural productivity. Famers reported a number of changes within their location; however,
contradictions were apparent among them about the exact nature and the intensity of the
changes. This may explain the different perceptions farmers have on effect climate variability
and climate change had on agricultural production and productivity. Therefore, climate
change and variability is often given as the main reason for crop failure and food shortage
(Traore et al., 2014; Mishra et al., 2008; Sultan et al., 2005).
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Figure 6. Traditional method to perceived climate change and variability for Cinzana
commune farmers

3.3 Climatological Evidence Compared to Famers’ Perceptions
3.3.1 Rainfall and Temperature Data

There were two periods regarding the rain season in the study area (Fig. 7). The dry period
from 2000 to 2007 showing rainfall index supported by negative value index of this period,
while the wet period from 2008 to 2012 showed a positive rainfall index value. The analysis
showed the beginning of the dry period was supported by negative rainfall index for the 2013
year; which is in agreement with farmers’ perceptions in this study. Overall there was a
decrease of precipitation distribution during the 14 years of observations since 8 out of the 14
years indicated a negative index against 6/14 for the positive index. Rainfall is the most
important variable that farmers perceived since it had a clear signal in the record of climate.

The analysis of temperature means during the same period showed a clear increase in
temperature from 2000 to 2007 while from 2008 to 2012 it decreased (Fig. 8.). This was not
in agreement with farmers in the study area. Few of the respondents perceived that
temperature had changed, and could be explained by the fact that in the Sahelian agro
ecological zone, farmers focus more on rainfall distribution than temperature.
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Figure 7. Annual rainfall indexes (mm) from 2000 to 2013 in Cinzana (Data source: Cinzana
meteorological Station)

31.0

30.5 +

30.0 +
29.5 +
29.0 +
28.5 1
28.0 —+ . ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 4

2000 2007 2002 2003 2004 2005 2006 2007 2008 2009 2010 2017 2012 2013

Temperature Meanin"C

Years

Figure 8. Annual temperature means from 2000 to 2013 (Data source: Cinzana
meteorological Station).

The decrease of annual rainfall indicated by farmers was confirmed through an analyses of
observed historical data in southern Mali (Mouhamed et al., 2013; Traore et al., 2014),
showing an increase in the inter-annual rainfall variability. Furthermore, a study by Cooper et
al. (2008) supports the same results for the Sub-Saharan Africa. In several countries,
significant results between observed and farmers perception of climate change and variability
were found (Apata et al., 2009; Deressa et al., 2009). However, most farmers perceived a
continuous decrease of annual rainfall which was not confirmed by the analysis of climate
data. No clear change in total precipitation was observed over the last five decades in the
Sudanian zone of Mali (Traore et al., 2013). Changes in annual rainfall that farmers think
they have been experiencing could be caused by the increase and decrease in the year to year
variability of seasonal rainfall (Balme et al., 2006).

However, farmers may be reporting overall decline which could be attributed to temperature
increase. For temperature, some farmers’ perception of a substantial increase matches the
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empirical observations for the region very well (Hulme et al., 2001). Farmers linked the
temperature increase to a change in the number of drought days in the growing season, as
these are perceived to be hot. Osbahr et al. (2011) showed that temperature increases led to
increased evapotranspiration rates by linking to the faster depletion of soil water. Researchers
found the high levels of depletion of soil water resulted from high rates of evapotranspiration
normally leading to crop wilting, and causing crop failure, which the farmer may be
attributing to a decline in rainfall.

\ Macrothi“k Journal of Agricultural Studies

3.4. Coping and adaptation Mechanisms to Climate Change and Variability

To cope with the negative impacts of the perceived change in climate patterns on their
farming systems, the majority of the farmers in the study areas have adopted some adaptation
strategies and coping practices. Among these practices, the most commonly adopted
strategies were the use of adapted crop varieties such as drought or pest tolerant crop varieties,
early sowing and the use of organic mature as fertiliser. Other practices were the systematic
use of chemical fertilizers, change in cropping system, more labour investment and rainwater
harvesting. Table 1 indicates that about 75% of the respondents interviewed used adapted
crop varieties that are the most tolerant to drought for the zone while 73.1% use early crop
sowing for the different crop varieties to optimise the available moisture in the soil.
Concerning organic manure use as an adaptation practice, 32.8% of the respondents used this
to reduce the impact of climate change and climate variability. Other strategies mentioned by
respondents were the use of chemical fertilizer (28.6% ), cropping system (13.4% ) and
rainwater harvesting (1.7% ).

Table 1. Coping strategies to climate change and variability of farmers in Cinzana commune

in 2013

Adopted practices Farmer’s response (%)
Adaptation practices Yes
Variety adapted 75.6
Early sowing 73.1
Organic manure use 32.8
Mineral fertilizer use 28.6
Cropping system changes 13.4
Rainwater harvesting 1.7
Coping practices Yes
Cropping system 65.5
Organic manure 63.5
Use of adapted crops 41.2
Rainwater harvesting 34
Livestock selling 0.8
Buying supplies 0.8

Results of adaptation strategies to climatic stressors undertaken by households are given in
Figure 9. The major adaptation mechanisms include selling livestock especially small
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ruminants and poultry (42% ), utilization of improved crop seeds and seeking other activities
outside agriculture (11.7% ), getting credit (10% ) and use of manure (8.4% ).
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Figure 9. Farmer’s adaptation strategies to climate change and variability in Cinzana
commune, 2013.

NB: Imp.crop seed= improve crop seed, Man. Use= manure used, Liv. Sell= livestock selling,
Act. Div= activities diversification

Descriptive statistics results have shown that farmers in the study area have adapted to the
effect of climate change through a number of mechanisms. Households have multiple
strategies related to agriculture and engaged in off-farm activities to complement their
household incomes and food in case of adverse conditions in agriculture. The majority of
respondents reported that they have used more than one type of adaptation and coping
strategies. This decision implies that a single strategies is inadequate in adapting to the
impact of climate change as a combination of several strategies is likely to be more effective
than a single strategy. The major coping mechanisms to climate change undertaken by
households were adapted crop seed varieties; which is different from the studies on coping
mechanisms by Fana and Asnake (2012) in Ethiopia, Quay (2008), Kyekyeku (2012) in
Ghana, and Bardege et al. (2013) in where? who obtained various diversified coping
strategies in response to climate change, which most of them related to the coping mechanism
found in the study.

The findings reveal that households in Cinzana commune had several adaptation strategies in
response to the effect of climate change and variability. The major strategies included use of
adapted varieties, use of organic matter and selling of animals. This implies that climate
variability and change is not a new phenomenon to the Cinzana commune. Those strategies
are not strange but have a close relationship to those carried out elsewhere. However, a study
done in 11 African countries by Nhemachena and Rashid (2008) found that diversified
adaptation mechanisms to climate change such as diversifying production, using different
improved varieties, changing planting dates, increased irrigation, use of insurance, water
conservation, prayers, soil conservation were used., The adaptation strategies adopted in
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different regions or countries depend on their level of economic development, technology,
financial capacity, institutional support and traditions. Therefore, each region tends to have
most similar adaptation strategies adopted.

3.5. Correlation Estimation of Some Factors Influencing the Farmers’ Adaptation Strategies
to Climate Change Effects

To diagnose correlation, the contingency coefficient test was applied and omits independent
variables that are strongly correlated and dependent on each other (Table 2.) were used. The
study observed multi-correlation between age and farming experience, sex and farming
experience, household size and number of farms, secondary activities and farming experience,
sex and education, education and household size, sex and number of farms.

Table 2. Correlation of factors studied on adaptation mechanisms in Cinzana commune

Ag Gen Edu Hldsize Adpstra  Farsize  Farexp Income
Age 1
Gender -0.019 1
Edu -0.127 -0.177* 1
HIdSiz 0.169* -0.122 .164* 1
Adstra 0.057 0.099 -0.005 0073 1
Landsize 0.132 -0.184* 0.110 0.355** 0.013 1
Farexp 0.208** -0.228** 0.089 0.255** -0.038 0.262** 1
Income 0.004 -0.161  0.068 0.112  0.170 -0.057 -0.050 1

* Correlation is significant at 0.05 level
** Corelation is significant at 0.01 level

NB: Ag= age, Gen: gender, Edu= education, HIdize= household size, Adpstra= adaptation
strategies, Farsize= farm size, Farexp: farming experience

The results of correlation (Table 2.) indicated a positive correlation (0.01 %) between age and
farming experience. This means that farming experience significantly increase with increase
in the number of years of the respondent in farming . Experienced farmers see the need to
adapt to climate variability and change effects. Furthermore, these older farmers may be more
interested in the following traditional methods familiar to them rather than adopting modern
farming techniques. Acquah (2011) and Quayum et al. (2012) found similar results but
negative significance. Their findings may be because young adults have more motivation to
act on perceived changes in order to cope with it. The ability to adapt depends on individual’s
motivation to act (Bandura, 1997). Therefore, young adults are able and have energy to get
jobs outside agriculture and can also diversify agricultural production which can help them
get more income to adopt other adaptation.

The influence of farmers’ gender was negatively correlated to the educational level, the
number of farms and highly correlated to the farming experience negatively. This influence of
gender is because the males were more likely to adapt than their female counterparts since in
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many African traditions the females have less access to land and other socio-economic
resources constraining the adaptive capacity of females to adapt to climate change and
variability. It was reported by International Food Policy Research Institute (IFPRI, 2001) and
Meinzen-Dich et al. (2010) on gender studies that unequal distribution of assets between
males and females in rural households was in favour of males. The results from this study
agrees with those results by Tenge and Hella (2004) and Nabikolo et al. (2012).

The study also showed a high correlation between the household size and the number of
farms and farming experiences. Households with high number of people have more land and
more experiences in farming. They are more likely to adapt than their counterparts with small
land because those farmers may open up large gardens and plant more crops. People who
own more land may rent out some of their land in order to generate more income for the
household and be able to adapt more appropriately than those who have less land (Nabikolo
et al. (2012). Advancing Capacity to Support Climate Change Adaptation (ACCCA, 2010)
reported that large farm sizes positively influences adaptation strategies such as the use of
growing trees and improved varieties of crops and livestock.

4.6 Conclusion

Farmers in Cinzana commune are conscious and aware of climate change and climate
variability, and saw it as a real risk to their livelihood. Various adaptation strategies were used
by the farmers in response to climate change through the expansion of their farms, which
subsequently result in environmental degradation. Farmers’ perceptions of climatic variability
are in line with climatic data records. Indeed, farmers in Cinzana are able to recognize
reduction in rainfall. The study found that use of improved crop varieties was the major
adoption strategy among farmers’ adaptation strategies in Cinzana because yield can be
increase through improved crop management. Gender, size of land and age of household head
are the significant determinants of adaption strategies. Those factors can be identified as
influential characteristics of farmers who adopt coping strategies to climate change and
variability effects. This study represents a preliminary venture into understanding farmer
behaviour and perceptions related to adaptation for global climate change variability. The
findings of this study will be helpful for policy makers both in Cinzana commune and other
regions of Mali in their interventions and actions to facilitate a shift to sustainable adaptation
strategies.
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