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Smallholder farmers are confronted with a variety of challenges including climate
variation. Agricultural production is aim to improve the livelihood of farmers. Local
knowledge can be instrumental in assisting smallholder farmers to adapt and mitigate
climate variability. The objective of this study is to evaluate the perception and
knowledge of the smallholder farmers on climate variation and their adaptive and
mitigation actions. Questionnaires made up of both open and closed questions were
completed by the male and female smallholder farmers belonging to Kaka (A) and
the Bulu (B) tribes in Eastern Meyomessala Sub-Division of Cameroon. The data of
precipitation and temperature variation for 32 years were obtained from the Aerial
Base meteorological center from the same agroecological zone for analysis with the
farmers’ perception. According to the results, 92% of the respondent of A and 86%
of the respondent of B perceived for excessive rainfall and that it occur for a short
period. The result also show that 53% of the respondent of A and 58% of respondent
in of B practice off-farm activities to compensate for the low income resulting from
low harvest due to climate variation. About 32.3% of the respondent of A and 25% of
the respondent of B perceived that the climate variation is caused by man. Although
the minority of the respondent (19.4% and 5.0%) of A and B respectively perceived
for climate variation as causes of anger of the ancestors of the area. There was no
significant difference between the A and B on the perception and knowledge of
smallholder farmers of the causes of climate change and variation. Knowledge of
climatic perceptions and adaptations strategies are vital entry points for policy makers
to know where to enhance the adaptive capacity of smallholders’ during the short rainy
season and extended drought periods. The study will contribute to improving on the
adaptive and mitigation action of the smallholder farmers on agricultural activities in
the area.
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Introduction
Agriculture is one of the main sources of livelihoods for
vulnerable poor smallholders.1,2 Smallholders’ continue to face
more challenges that impede agricultural productivity. Such
challenges include poor infrastructure, poverty, poor policies and
poor governance.3 Climate change is recently acknowledged as a
major challenge to agriculture.3 Climate change causes negative
impacts on agriculture, destabilizing smallholders’ livelihoods.4,5
Although, smallholders have been adapting their agriculture to the
changing climate since time immemorial.6 They are still vulnerable
to climate variability.7,8 There are fundamental differences between
climate change and climate variability. Climate change constitute a
shift in meteorological conditions that last for a long period of time
usually centuries. Climate variability means deviations in the mean
state of climate and inconsistencies (e.g., in occurrence of wind and
precipitation extremes), on all temporal and spatial scales beyond
those of individual weather events, including short-term fluctuations
that happen from year to year.9 In this work, both definitions are used.
The underline conception is that global climate change causes local
scale impact and that it is not possible to treat variability separate from
climate change.10 Perception are context and location specific due to
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heterogeneity in factors that influence them such as culture, education,
gender, age, resource endowments and institutional factors.11 With a
projected continued warming of the globe11 glaring challenges could be
in store for smallholders.12 Agricultural improvement can be achieved
if smallholders are targeted.13 As part of targeting smallholders
and solutions for climate variability, local knowledge of farmers
becomes very important to enhancing their adaptive capacity. Local
knowledge is based on practice and assists farmers to make informed
decisions about how to respond to environmental changes and how
to improve the amount and quality of their yield.11,14 The validity of
local knowledge has been shown by scientists through comparison
with quantitative climate data analysis.15 Various recommendations
have been proposed to enhance the adaptive capacities of farmers.
Mainstreaming adaptations into national development processes is
one such recommendation.11 Lack of mainstreaming often leaves the
smallholders’ adaptive role in agriculture overlooked.16,17 Adaptations
are of longer-term in nature.15 Coping strategies, on the other hand,
consist of household practices used as short term measures when
confronted with unexpected events such as droughts.15,17 Building
on the local knowledge would foster adaptive capacity that is
acceptable to farmers by promoting and supporting locally developed
adaptations. Overall, there is consensus that local knowledge is part
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of the solution to effective adaptation.6,14‒16,18,19 However, there are
limited studies that have elaborated on perceptions of losses of crops
and livestock that result from climate variability, yet these perceptions
can shape the coping and adaptation strategies of smallholders.11 We
ask how smallholders perceive climate variability, how and why
perceptions are valued. There is no guarantee that having perceptions
that climate variation is occurring would prompt effective adaptation
responses.20 The adaptive capacity is influenced by factors such as
knowledge about climate, asset, and access to appropriate technology,
institutions, policies and perception inter alia.17 There are likely to be
severe water shortages and serious disturbances in rainfall patterns
in many part of African continent. In order to address the issues,
the following questions must be answered; what are the perceptions
and knowledge of the smallholders on climate variation? Does the
variation in climate affect their agricultural activities? How do
smallholders farmer response (adapt and mitigate) to climate change
and variation? The adaptation theory posits that social, economics,
ecological and institutional systems as well as individuals can and do
adapt to changing environment.21 The aim of this study is to evaluate
the perception and knowledge of the local smallholders’ farmers on
climate change and variation, as well as their mitigation and adaptive
capacity.

Materials and methods
The study is carried out in Meyomessala Sub-Division in Dja and
Lobo Division of the southern Region of Cameroon, in the western
part of the Dja reserve. The Kaka tribes and the Bulu tribes abbreviated
respectively as A and B was targeted among the group identify by
Sonké and Couvreur22 to evaluate their perception and knowledge on
climate change and variation. This study integrated both qualitative
and quantitative methods to build on their complementarities for
crosschecking information received from the respondents.23 Available
historical climate data on precipitation and temperature of agroecological zone IV of Cameroon, covering the period from 1979
to 2010 were sourced from the Aerial Base 101 meteorological
department for analysis. The Focus group discussions, key informant
interviews to understand in detail the perceptions of climate change
and variability and responses. These interviews provided data for
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developing and designing appropriate questionnaire for the structured
and semi structured interviews. Questionnaires were used to obtain
qualitative data. Discussants of focus group discussion, key informant
interviews and questionnaires were purposively selected based on
some criteria: (a) knowledge on climatic conditions of the area. For the
information on respondent knowledge on climate variation, questions
sought causes of the climate variation, perceived seasonal changes,
duration of seasons, hotness, and drought in the area. For perception
in changes in flood, hotness or coldness, respondent were also asked to
state whether the condition has reduced, increase or still the same for
the past five years as compared to the past thirty years (b) respondent
were asked whether they have been practicing agricultural farming
for livelihoods for more than five years(c) Farmers were also asked
to state the causes of climate variation, whether the climate variation
affects their crops and how they adapt and mitigate in the situation. A
discussion guide was used to moderate the focus discussion group.24
The Focus discussion groups highlighted the differences between
participants.25 The Focus group discussants helped to identify
appropriate key informants from each tribe based on their family
origin and local language. A checklist of questions guided the key
informant interviews with a purposeful sample of 24 smallholders
with four from each village. Four households participated in a pretest survey conducted in each village in order to identify potential
problems associated with the interpretation of the questionnaires. This
allowed for restructuring of questions and solving all questionnairerelated problems before the intensive data collection.26 Altogether
71 purposively sampled households were administered on the
questionnaire, interviewed using structured questionnaires with
open and closed questions,27 and they had their free options to
answer. Questionnaires combined quantitative measurable variables
(structured) and qualitative variables (unstructured)23,28 relevant to the
study objective.
The data was analyzed based on the points contained in the
questionnaires. The available historical climate data of thirty two
years were used to compare with the perception of the smallholder
farmers. The data analysis was done using SPSS version 20.0 for
Windows (Figure 1).

Figure 1Map of western entrance of Dja-fauna reserve showing the working zone
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Results
The males accounted for 67.7% of the respondent of A and the
female accounted for 37.5% of B. For both sexes, the average duration
period was 16.5±14.2 years in both groups. In ethnic group A, 12.9%
of the number of the respondent never attended school as compare to
the 2.5% in ethnic group B. Those who attended primary school was
35.5% for A against 37.5% for B, and those with secondary and higher
level of education was 51.6% and 57.5% respectively as compared to
the 0% and 2.5% respectively of A and B.

Perception of changes in onset and offset of seasons
According to the results, 51.6% of the respondent of A and 47.5%
of the respondent of B perceived that rainy season comes late and
that rainfall occur intensively unlike the past. Also, 25.8% and 40.0%
respectively of the respondent of A and B perceived that dry season
comes earlier (Table 1). The Chi-square test gives P-value=0,367
showing that there is no statistical differences between the smallholder
farmers in both groups in perceiving climate in term of onset and
offset of seasons. According to the questionnaires and the focus group
discussion, smallholders’ farmer perceived that the small dry season
that usually occur between July and August and the small rainy season
that occurred between March and May does not longer respect the
period, and thus making it difficult for farmers to situate the sewing
period. They also perceived that, the two main aforementioned
seasons fluctuate nowadays as compared to when they were young.
A 62 years old farmer of A said “seasonal changes were not contusive
and mixed up as we are experiencing nowadays. It gets cold when it is
not supposed to and it gets hot when we are not expecting nowadays’’.
They perceived that excessive rainfall destroys their crops through
direct raindrops or flood washing away the topsoil and rendering the
soil poor. Rainfall is often accompanied by high storms, which blow
down their agricultural products.
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Perception of the changes in duration of the seasons,
temperature, drought and flood
The result shows that 51.6% of the respondent of A and 47.5% of
the respondent of B perceived for short duration of the rainy seasons.
Respondent were more aware of climate variation related to rainy
season than any other seasons. Also 61.3% of the respondent of A
and 75.0% of the respondent of B perceived for high temperature for
the past five years and that it causes their crops to wetter resulting to
low agricultural output. The long period of drought as perceived by
the smallholder farmers is accompanied by low sunshine and high
temperature. Smallholder’s farmers perceived that extended drought
lower agricultural production and dry up some rivers in the area. A
male key informant of 65 years of B said “River Libi has been flooded
nowadays and causing us to abandon our cultivated land around the
area and some rivers that use to contain water throughout the year
has completely dry out’’. These results show that farmers have local
knowledge and perception on the evolution of the local indicator of
climate change in their locality and value them.

Perception of causes of climate variation
About 32.3% of the respondent of A and 25% of the respondent
of B perceived that climate variation is caused by man. Although,
the minority of the respondent (19.4% and 5.0%) respondent of A
and B respectively perceived that the anger of the ancestors is at the
origin of the cause of the climate change and variation (Table 2). The
locals are aware that human action influences on the environment as
a man of 52 years from the focus group discussion said “we were told
by some NGOS to conserve trees in our farms for medication or for
shelters but nowadays people are cutting off all trees in their farm’’.
This statement is a clear prove that the smallholder farmers are aware
of the importance of role of trees in climate change.

Table 1 Percentages of perception of onset and offset of seasons
Onset and offset of seasons
Rainy seasons

Dry seasons

Total

No response

Comes late (short
period)

Comes normal

Comese (long period )

(A)Respondent

1

6

8

16

31

percentages

3. 2

19. 4

25. 8

51. 6

100

(B)Respondent

2

3

16

29

40

percentages

5. 0

7. 5

40. 0

47. 5

100

Table 2 Percentages of respondent of perception of causes of climate variation and change
Causes of climate change
No Response

Ancestors

God

Man

Nature

total

(A)Respondent

6

9

0

10

6

31

percentages

19. 3

29. 0

0. 0

32. 3

19. 4

100

(B)Respondent

18

2

8

10

2

40

percentages

45. 0

5. 0

20. 0

25. 0

5. 0

100
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Some non-governmental organization had carryout sensitization
campaign on environmental conservation in the area to educate
the farmers on the important of trees in our environment. From
questionnaires the majority of the respondent who perceived man and
nature as the cause of climate variation attended the secondary school
levels, and those who perceived climate variation cause by ancestors
mostly attended the primary school level and those who had never
attended school at all. Though the minority cited the ancestral anger as
a cause for climate variation, this idea must not be neglected, as more
sensitization needs to be done to educate them on the reality. There was
no significant difference (Chi-Square=3.49, Df=4, P-value=0.001)
between the A and B on the perception and knowledge of smallholder
farmers of the causes of climate change and variation.

Adaptation/copping to climate change and variability
by the smallholder farmers
From the results, 53% of the respondent of A tribe and 58% of
respondent of B tribe practice off-farm activities to compensate for
the low harvest due to climate change and variation. The off-farm
activities cited by the smallholders include; small business, preaching,
carpentry work, hairdressing, bricklaying, teaching, tapping (Figure
2). The results also show that the farmers of both tribes A and B use
complex species of crops to adapt to the changing climate to improve
on their yield (Figure 2). These complex plant species cultivated
on the piece of land include: Cassava, Cocoa, Egussi, Groundnut,
and Maize. During the long drought period, smallholder’s farmers
perceived they cultivate crops in the swampy lowland area for the
availability of water for crops, and during the longer rainy period,
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they shift cultivation to the dry land (Table 3).

Mitigation to climate variability by the smallholder
farmers
Smallholder farmers mitigate the climate variation by conserving
their forest in various forms such as agroforest, natural forest (Table
4). From the result obtained 38.7% of tribe A and 55.0% of the farmers
of tribe B practice cocoa-base agroforest system whereby the cocoa
plant are integrated with food crop alongside valued tree. One key
informant of B during the focus group development said ‘‘we were
told by some non-governmental organization that we should serve or
plant trees in our farms so that it will reduce the ever rising heat in
the village’’. This is evidence that the non-governmental organization
had made their sensitization impact on climate mitigation known in
the area.

Relationship
between
smallholder
farmers’
perception and thirty two years climatic data from the
agroecological zone
The two climatic elements data (temperature and precipitation)
collected from the meteorological station of the agroecological
zone IV is shown below. The precipitation curve for the zone is not
constant. Significant variation is observed in the period 1992 and
2002 where the graph recorded the highest precipitation level. The
lowest precipitation measurement is also recorded in the year 1995
(Figure 3). Similarly there are observed variation in temperature for
the study area. The highest temperature was recorded in the year 1998
and 2006 with the least temperature recorded in 1992.

Figure 2 Histogram of smallholder farmer’s off-farm activities.
Table 3 Perception of adaptation of smallholder farmers during drought and wet seasons
During drought
Nothing

Resistant varieties

Swamps and dry land

Watering

Total

(A)Respondent

5

4

16

6

31

percentages

16. 1

12. 9

51. 6

19. 4

100

(B)Respondent

1

7

25

7

40

percentages

2. 5

17. 5

62. 5

17. 5

100

Abandon

Resistant varieties

Swamps and dry land

Nothing

Total

(A)Respondent

4

20

7

0

31

percentages

12. 9

64. 5

22. 6

0

100

(B)Respondent

7

13

20

0

40

percentages

17. 5

32. 5

50

0

100

During the wet season

Citation: Darota N, Ngwe NMFS, Fomekong JL. Comparative perception and knowledge of smallholder farmers on climate change and variation; case of kaka
(a) and Bulu (b) tribes in Eastern Meyomessala sub-division of Cameroon. Biodiversity Int J. 2017;1(3):88‒94. DOI: 10.15406/bij.2017.01.00014

Copyright:
©2017 Darota et al.

Comparative perception and knowledge of smallholder farmers on climate change and variation; case of
kaka (a) and Bulu (b) tribes in Eastern Meyomessala sub-division of Cameroon

92

Table 4 Smallholder’s farmer perception of climate mitigation
Mitigation action
No
response

Agroforestry

Forest

Nursery

Plantation

Total

(A) Respondent

8

12

2

7

2

31

Percentages

25. 7

38. 7

6. 5

22. 6

6. 5

100

(B) Respondent

9

22

1

0

8

40

Percentages

22. 5

55. 0

2. 5

0. 0

20. 0

100

Figure 3 The variations of temperature corroborated with the small farmers perception.

Discussion
Smallholder farmers in the eastern Meyomessala are aware of the
climate variation through their experiences. This is in common with
findings from other studies on perception of smallholder farmerss’
of climate change and conservation agriculture such as in Zambia29
and in Asia. They accuse the traditional authority for not performing
their traditional rites as in the past. Many environmental sensitization
groups have made the locals to understand that human action has a lot
of influences on the environment that impact on the climate. A lot of
sensitization needs to be done in the area to be able to convince those
smallholder farmers who perceived the ancestors as cause of climate
change so that they can be brought to the lamplight. The year-to-year
variability is larger and this can be due to high human activities on
the environment. Smallholder farmers perceived that the small dry
season known in Bulu as ‘‘Engon’’ that occur between June and
August and the big dry season known in Bulu as “Essep’’ that occur
between November and March as well as the big rainy seasons also
known in Bulu as Su’uh’ that occur between August and November
and the small raining season that occur between March and June does
not longer respect the period, thus making it difficult for farmers to
situate the sewing periods. The result of the 32 years climatic data
strengthened this interpretation. The fluctuating precipitation data in
the study area are in line with those of the climatic data from eastern
China.30 Elsewhere, in Ethiopia, farmers reported similar sentiments
of reduced rainfalls and changed rainfall patterns.31 Also, the increase
in temperature from the climatic data corresponds to the perception
of temperature increase as perceived by the smallholder farmers.
Smallholder farmers in the study area perceived drought in term of
water loss for crops or drying up of some of their major rivers they

used to irrigate their crops. Some farmers possess agricultural land
both on the marshy areas and upland areas. During the long drought
period according to the smallholder farmer’s perception, they shift
their cultivation to some marshy area to maximize water for their
crops, as cited by an informant male participant; From the A tribe, an
informant male participant cited; ‘‘My crops land at the lower Libi
river border were washed away and adopted carpentry work while
cultivating at the upper side of the river to compensate for the loss
caused by flood’’ This is clear evidence that smallholders practice
off-farm activities or possesses dry and wet land to compensate for
the loss caused by climate variation or excessive perceived drought.
Farmers cultivate crops in the swampy lowland area for the proximity
of water for crops, and during the longer rainy period, they shift
cultivation to the upland to avoid flood. Farmers think that drought
occur more frequently today than 30 years back. This agrees with
Qian and Zhu’s32 on perception of climate variation and land use
change. The drop in agricultural product due to climate change and
variability has caused the farmers to involve in off-farm activities for
income generating to compensate for the economic loss from the low
harvest. The off-farm activity has it disadvantage in that many youth
will move out of the villages to look for job and they don’t know how
long it will take. To cope with decreasing rainfalls, farmers juggle
with mixing long cycle crops and short cycle crops on their farms of
A and B. Smallholders mix both long and short season crops because
of rain. Farmers consent that it rains sometimes and sometimes it
doesn’t. During long rain period, they harvest long seasonal crops
and the short seasonal crops during the short rainy season. This
research correspond to those made in southern Cameroon by Malla33
on perception of climate variability and pest-disease incident on crops
and adaptive forest-agricultural practices that between 18 and 25
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crop species can be found in a single mixed food crop farm. A female
participant in the focus group discussion of B said we plant many
crops varieties so that we have a harvest during the small and long
rainy season’ Smallholder farmers consent that planting earlier will
maximize the chances of crop growth with the already perceived drop
in rainfall duration. They also consent of earlier harvest to prevent
their crop especially maize from the attack of a weevil commonly
known in Bulu as ‘Mvande’ (weevil) that mostly appear at the late
period of the “small dry season’’. Application of chemical insecticides
in both ethnic groups is still uncommon as the farmers complained of
lack of finances to acquire the products, where to get them and how
to apply. From questionnaire farmers of both groups adapt in climate
variation by acquiring cultivable surfaces in both dry and swampy
area to cope with drought.

Conclusion
The objective of this study is to evaluate the perception and
knowledge of the small holder’s farmer on climate change and
variation and their adaptive and mitigation actions. This study has
shown that most smallholder farmers of the two tribes of the area
west of Dja reserve has perceived increased temperature, flood, and
prolong drought, high rainfall variation and shift in timing of the
season. Human activities and nature was highly perceived as the
major causes of the climate change and variation thought the minority
accused the local authority of failing to perform the traditional rites
to their ancestors as the cause of the climate change and variation.
Smallholders do perceive their microclimate variations and are able to
adapt and mitigate. Their adaptation option include, diversification of
their crop species, practicing off-farm activities, cropping earlier and
harvesting earlier, possessing cultivated land in upland and lowland
areas. They mitigate climate variation by deliberately conserving
trees in their cocoa-base agro forest farm, thanks to sensitization
groups made by some non-governmental organizations. The views of
the farmers suggest that people’s perceptions and their agricultural
practices provide insights to what smallholders really need and prefer
in adapting their agriculture to climatic variability. There is an urgent
need for the integration of local knowledge in critical climate policies
to improve agricultural practices. This may demand that adaptation
interventions search for solutions together with farmers rather than
prescribing solutions, which farmers may not view as attractive. Such
analysis may give insights on the direction of local adaptations in
future. Smallholders’ knowledge points out what needs to be improved
to enhance adaptive capacity, for example, access to organic fertilizers
to ameliorate on their agricultural product, lack of technical knowhow on animal keeping.34,35
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