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FARMERS’ PERCEPTION AND ADAPTATION TO CLIMATE
CHANGE IN YAURI COMMUNITY OF KEBBI STATE,
NIGERIA

BY

OLANREWAJU R.M.' and AKPAN G. P.

! Department of Geography and Environmental management,
university of llorin, llorin, Nigeria.

?Department of Geography, Kebbi State College of Basic and
Advanced Studies, Yauri, Kebbi State, Nigeria.

godisgood885@gmail.com, rodamoji@gmail.com

Abstract
Farmer’s perception and awareness to climate change are effective

measures to reduce vulnerability level of food production and enable
farmers to prepare themselves and their farming activities towards
the negative impacts of climate change. This study investigates
farmer’s perception and adaptation to climate change in Yauri
community of Kebbi State, Nigeria. A total of 200 copies of
questionnaires were administered in the 10 wards of the study area
while 192 copies were retrieved and analyzed using descriptive
statistics. The study revealed that over 90% of the respondents agreed
that climate is changing significantly and the livelihood of farmers is
affected negatively. The study also indicated that anthropogenic
activities like deforestation, bush burning, overgrazing among others
are the major cause of climate change. Furthermore, lack of
awareness, poor climate change information dissemination and
utilization are some of the challenges of climate change adaptation
and mitigation efforts. The study advanced for participatory
adaptation strategy that involves local farmers in climate change

decision making and planning.

The Gazelle: A Multi-Disciplinary Journal

PR o ﬁM\Hq

Key words: Climate change,

Perception, Adaptation. Vulnerability, - Farmers,

Food,

Introduction
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:

:lgdrul:ll;:)t:;e }is the main source of support for the majority of the rural
Bieeria. He ouseholds in developing countries of Africa includin
B o frects 6 £ clir;ﬁz;ead;ptatlon of the agricultural sector to the negativg
A change may be necessary to ensure food i
g;e ;(());lg)tr};“ind t?-t I}:ro}ect the livelihood of rural householfizc(u;xltt)}ildfz
’ - I'he earth planet has warmed and : A
the 4.65 billion S L and cold many times durin
. years of its history. At present, E L4
\ ; ! 3 . , Earth appea
| f:&;:n% rapid warming which most scientists believed resuip atrls to l?e
part, from human activities (Akpan, 2012). g

“ ﬂ?;g;leitch:?%e refers to chal?ges in mean weather variables and or
| g/r . ri s prcl)gertles which persists for an extended period up to
. att%?; u(tedC(]?;fg()e(l);). tﬁciﬁrding tp Ayoade (2003), climate
particularly, the introduction into thee Z?;OUS e
‘ e i here, gases such
~urbon dioxide(Co,) Methane(C}%S)p I\intro e N0y

1 ; .
3rgilsu3:ﬁ;:§;bﬁns ([?FCS)' among others. Other anth%opgégi)é
i ave been linked to climate change include broad
restation, major technological and socio-economic shifts

th reduced reliance on oran
. ganic level ;
I8 (Iroye and Abejirin, 2012). vel and accelerated uptake of fossil

i8 no doubt that in the i

» . coming decades, the world will wit
"Ampi?t?;:: a:)nd changing precipitation levels. The effect olfrllej:

y I poor agricultural production. Evidenc
. : " h

n t:utl chmate change is already affecting crop yields i?ls m:Xe
08 (IPCC, 2007; Deressa et al, 2008; BNRCC, 2008). This'iz

Jing A 1
. .:lnyt trge m_low Income countries where climate is the primar
" e E? ;g(r)lsculxlra: produ;:tivity and adaptation capacities arZ
o ) » Apata et al, 2009). Many Afri i
R R y rican countries
.‘ mies largely based on weath iti
Iy : . er-sensit
| tal - production systems like Nigeria are particullalr‘l/;
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vulnerable to climate change (Dinar et al, 2006). This vulnerability
has been demonstrated by the devastating effects of recent flooding in
Niger Delta region of the country and the various prolonged drought
that are currently witnessed in some parts of northern Nigeria. Thus,
for many developing countries like Nigeria that are highly vulnerable
to effects of climate change, understanding farmer’s perception and
responses to climate variation is crucial as this will help in designing

appropriate coping strategies.

Adaptation to climate change is an effective measure at the farm
level, which can reduce climate vulnerability by making rural
households and communities better able to prepare themselves and
their farming activities to changes and variability in climate, avoiding
projected damages and supporting them in dealing with adverse
events (IPCC, 2001). The current level of support for the agricultural
sector in terms of climate change adaptation in Nigeria is very low
due to an ineffective climate policy and low technological and
financial capacity of the country in adapting to climate change
(OECD, 2011). Research shows that farmers’ awareness, investment
in new heat-tolerant varieties, crop insurance, social awareness and
protection programs may be some important aspects of the adaptation
policy to climate change (Schlenker and Lobell, 2010). Perceiving
climate variability is the first step in the process of adaptation of
farmers to climate change (Deressa et al., 2011). A better
understanding of farmers’ concerns and the manner in which they
perceive climate change is crucial to design effective policies for
supporting successful adaptation of the agricultural sector.
Furthermore, it is important to have precise knowledge about the type
and extent of adaptation methods being taken up by Yauri farmers and
need for further advances in existing adaptation setups. However,
understanding how farmers perceive changes in climate and what
factors shape their adaptive behavior is useful for adaptation research
(Mertz et al., 2009; Weber, 2010). The choice of adaptation methods
by farmers depends on various social, economic and environmental
factors (Bryan et al., 2013). This knowledge will ultimately enhance
the credibility of policies and their strength to tackle the challenges
being imposed by climate change on farmers (Deressa et al., 2009).
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influencing socio-economic activities in general and agriculture in

particular.

United Nations Framework Convention on Climate Change -UNFCC
(2007) submitted that agricultural sector is one of the most vulnerable
to climate variability. These include direct climate-related threats such
as extremes in temperatures and precipitation and changes in the
growing seasons, and indirect impacts such as a decline in soil
quality, pest and pathogen outbreaks and increased risk of fires.

UNFCCC (2007) further stressed that developing countries are mostly
affected as nearly 70 percent of people live in rural areas where
agriculture is the largest supporter of livelihoods, but technology
generation, innovation and adoption do not keep pace with the

adverse effects of climate variability.

It is important to note that not even industrialized countries are
immune to considerable impacts of climate change. The yield of key
crops dropped by as much as 36 per cent in some countries in Europe
as a result of the 2003 heat wave, and uninsured economic losses for
the agricultural sector in the European Union were estimated at €13
billion (IPCC, 2007). Olanrewaju (2009) stressed that one of man’s
activities that suffers the repercussion of climatic change most is
agriculture. Climate determines the types of agricultural land use
engaged in by man. In arable farming for example, climatic change
may bring about the following among others:

(i) Regional shift in crop pattern;

(ii) Determination of the size and configuration of farmland;

(iii) Determination of type, status and magnitude of crop pests

and disease.

Olanrewaju (2009) also observed that in order to effectively eradicate
or limit crop-climate maladjustment, it is necessary to identify and
estimate the effects of climate change on agricultural land use. This
will involve identification and quantification of environmental
indices that limit spatial extent of crop region. This method was
employed to explain the spatial shift observed in melon production in
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the Guinea Sav i igeri
B0, annah Ecological Zone of Nigeria (Olanrewaju,
tz':e IRCC fourth report (2007) states that the future productivity of
r futu';legrlsvulttural sec.:lto; l1s closely linked to water availability, just as
3 : ater availability is closely linked to ti e
- agricultural sector. Human water use i i i
i L is dominated by irrigation
| ¥£;cl§u?;rce01;ntts ftor ?lmost 70 per cent of global water withdlfgawals,
i xtent of irrigated area is the dominant dri .
~ lirrigation water use, to i s
, together with cropping intensit d irrigati
water use efficiency. Water quality i i O e
: - W y is also impacted by the emissi
::VZ?(t)rlgnts and pesticides from agriculture both in developed Sa:g:il
1 ping countries. This confirms the stud i
| ’ y carried out b
b lglanrewaju (20.10).on the effect of climate on Yam production 11)1’
i tvavtaera hS::te, }Il\hger:ja. Th(ei: study revealed that the climate of Kwara
changed and thus yam production is v
| : uln
Funhermor?, moisture stress in the early part of yam plante’;akl)ilg :
‘:gsul;s in significant dglay in the onset of tuberization. For instanc:
P e ;w?ward trend in yam yield observed in Nigeria during the
rlo' 0 '1970s to greater part of 1980s corresponds with the time
Nigeria witnessed significant reduction in rainfall amount due to EL-
Nino Southern Oscillation (ENSO) events.

'vnorth C'hm.a' plain, Chen er al. (2004) modeled the effects of
ate variability and water management on crop productivity and
vater l?alance. They used farming systems model, Agricultural
uct:on Systems‘ Simulator (APSIM) and discovere’d that to meet
op demand; a wide range of irrigation water supply would b

o ed due to the inter-annual climate variations. '

A 8 ¢l al (2013) observes that majority of farmers in sub-Sahara
I6h are aware of warmer temperatures and changes in precipitation
s, an.d to respond to these changes, farmers have adoptle::)d cro
o lﬂcathn, planting different crop varieties, changing plantinp
hmestlng. d.ates to correspond to the changing pattern ogf
Iy itation, irrigation, planting tree crops, water and soil
ervation teghniques, and switching to non-farm income activitie;
' of farming experience, household size, years of education;
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access to credit facilities, access to extension services and off-farm
income are among the significant determinants of adopting climate
change adaptation measures. In their findings, they conclude that for
sub-Sahara African farmers to develop more effective climate change
adaptation strategies, there is the need for African governments to
support farmers by providing the necessary resources such as credit,
information and extension workers to train farmers on climate change
adaptation strategies and technologies, and investing in climate
resilient projects like, improving on existing or building new water
infrastructure and building climate change monitoring and reporting

stations.

Abid et al (2015) studied farmer’s perception and adaptation
strategies to climate change and their determinants in Punjab
province, Pakistan and note that awareness of climate change is
widespread throughout the area, and farm households make
adjustments to adapt their agriculture in response to climatic change.
Majority of the farm households adapted their farming to climate
change. Changing crop varieties, changing planting dates, planting of
shade trees and changing fertilizers were the main adaptation methods
implemented by farm households in the study area. Their results from
the binary logistic model reveals that education, farm experience,
household size, land area, tenancy status, ownership of a tube well,
access to market information, information on weather forecasting and
agricultural extension services, all influence farmers’ choices of
adaptation measures. They also observes that adaptation to climate
change is constrained by several factors such as lack of information,
lack of money, resource constraints and shortage of irrigation water in

the study area.

Mahmud et al (2008) studied impact of climate change on food
production in a typical low-income developing country. Their analysis
relies on primary data from 1,000 farms producing cereal crops in the
Nile Basin of Ethiopia. They found that climate change adaptations ,
namely, changing crop varieties, adopting soil and water conservation
measures, water harvesting, tree planting, and changing planting and
harvesting periods have significant impact on farm productivity.
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Yauri enjoys a Tropical Continental type of climate of which
according to Koppen-Geiger climate classification is ‘Aw’. This is
largely controlled by two air masses, namely Tropical Maritime and
Tropical Continental, blowing from the Atlantic and the Sahara
Desert respectively. These air masses determine the two dominant
seasons - wet and dry. The wet season lasts from April to October;
while the dry season lasts for the remaining period of the year. Mean
annual rainfall is about 900mm. Temperature is generally high with
mean annual temperature of about 27.5°C in all locations (Minka et

al, 2013).

Methodology
Data for this research work were collected mainly from primary and

secondary sources. Primary sources of data include questionnaire and
interview. A total of 200 questionnaires were administered to the
farmers in the ten (10) wards in Yauri Local Government. Using
systematic random sampling method, twenty (20) questionnaires were
distributed to each ward. The political wards in Yauri include: Yelwa
Central, Yelwa South, Yelwa North and Yelwa East, others are Yelwa
West, Gungu Sariki Buha , Zamere, Jijima, Chulukoma and Tondi
Ward. The instrument was designed using multiple choice options.

Data from secondary sources include journals, periodicals, text
books and internet materials. Descriptive statistics such as simple
percentages, graphs and frequency among others were used to analyze
the data obtained from the field survey.

Results and Discussion
Of the 200 copies of questionnaire that were administered, 192 copies

were returned. Table 1 shows the level of awareness and perception of
climate change by the farmers in Yauri community. Majority (97.9%)
of the respondents indicated that the climate is changing and the
impact is highly felt in recent years. The farmers perceived climate
change in diverse ways, for instance, 89.6%, 99.5% and 81.3%
agreed that temperature is increasing, dry seasons are longer and
yearly rains do not support crops production as before, respectively.

The farmers also experienced delay onset of rains/ early cessation of

rain (90.6%). However, respondents have not experience increase
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f:rs;se :;f ;liought during the period of study. This finding implies th
i wiﬂ: aware and knowledgeable of the concept of clim ? :
g Its attendant effects on crop production in the study area ;
a.

C
S/N Perceptlon of Cllmate Change Y ¢S %o NO /0

o NR %
I.  Climate is changing in recent years 188 97.9 )
» 2. Temperature is increasing 172 89 6 15 - 1 o
3. Dry Seasons are longer 191 9§ 5 1 i ; o
4. Yearly rains are not supporting crops : s ; i
Pro'duction as before 156 813 23
8. Incidence of flooding is increasing 163 84' 9 18 it ; =
3 6. Drought cases are increasing 29 15 .1 159 e i o
7. Delay onset of rain/early cessation ' Iy . =
-1 1 s:)f'ram ' 174 906 12 ‘6.3 6
| reams/rivers are drying up/shrinking 183 953 6 3.1 Y 3 ">
A 1.6

Source: Authors Field Survey (2016)

m‘ stutc!y further reyealed that many of the farmers (84.4%
;7%a01;>1t1h:bout cl}mate ch;mge from radio and televisi;m 0while
; o ¢ m get information from conference/seminar/wc;rk h

. - ovemment:all Organization (NGOs). However. § 1 (;p
#ed 1o natural experience about climate change and 35 4‘;: cl e
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'

), get
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ity of agriculture and 4 . ;
Fment Area. nd department of agriculture in the Local
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Table 2: Farmers’ Responses on Sources of Information about
Climate Change

S/N Sources of Information Yes % No % NR %
1. Agric extension service 36 18.8 1507 78.1 6 3.1
2. Radio/ Television 162 84.4 2 10:9 9 4.7
3. News paper 17 8.9 1434748 < 32 106
4. Conference/Seminar/workshop/NGOs 153 79.7 30, .15.6 9 4.7
5. ‘Hear say’ from people 68 384 ¢ 1134 558/9 11 57
6. Natural Experience 156 18.3 17 §.9% 6197 9.8

Source: Authors Field Survey (2016)

nt to information is the level of education of the
farmers. The study observed that only 8.9% of farmers accessed
information about climate change on news papers. This is due to the
fact that majority of the farmers are illiterates. According to Oderinde
and Amosun, (2008) cited by Iroye and Abejirin(2012), the awful

state of the nation environment can be linked to the twins factors of

illiteracy and poverty. Without education, there is little knowledge

about how people’s activities and consumption pattern can be
environmentally informed in a way that will reduced the emission of

greenhouse gasses into the atmosphere.

Another impedime

Table 3: Perceived Causes of Climate Change

S/N Perceived Causes Yes % No % NR %
1. Natural Causes 61 1.7 128 66.7 3 16
2. Human induced Causes like:
Overgrazing 186 96.9 2 1.0 4 2.1
i, Deforestation/Bush Burning 179 932 10 5.2 3. .18
ii. Burning Fossil Fuel 153 791 21 10.9 18 94
iii. Intensive cultivation of land 168 875410 8.3 8§ 42
7:8 170 88.5 7: 136

3. Supernatural powers/unseen forces 15

Source: Authors Field Survey (2016)

hange, majority of the respondents

‘On the perceived cause of climate ¢
tly human induced phenomenon.

claimed that climate change is mos
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For instance 96.9% of farmers a
' greed that overgrazing i
:::tseje?g‘rézsl;;rtlgte/ghange. A'lso, 93.2%, 79.7%gandn§7l.§‘;:)mc:l§if thde
e 1lond ush bu{nmg; burning fossil fuel and intenm'e
i Howevan ;espectlvely are some of the causes of clirrsx“t/e
e 'contrib ter, ew respondents (31.7%) claimed that natua?
o ute to f:llmate change while minority still percei ra:i
il ge is pleng controlled by gods (7.8%). Im oy
genic activities are the major causes of c]iméte cflz;agtévelﬁ
an

- most farmers engaged in this cli
this climate ch ;
) . : change indu iviti
) ::norant‘ly without being aware of the environmental ; ced' itk
eir actions. ntal implications of

- On the perceived effects of climate ch
: ange, 87.5% of

':]I::?;;go c:hat9 8c191‘1;1ate chgnge has severe negative etg'scie?: ntCPiler?t
i c.ro ](i,d 79.7%, and 76.0% believed climate chanelr
| -y pMye , reduced vegetation pasture and soil 1’e:rt'l'ge
- ly. Many farm.ers also agreed that pest and disease outb1 .
: * sto::;rc;ase flooding and erosion (84.9%) and excessive ;eal:
7.ﬂve o arm prqduce and seedlings (96.4%) are some of teha1
ek ect of cllm_ate change. 71.4% also claimed th ;
rought affect planting date of crops (Table 4) i e

¢ 4: Perceived Effects of Climate Change on Crop Production

Perceived Effects Yes % No %
Farmers livelihood is severely affected 168 87.5 15 07 8 i .
Reduced crop yield 1908217981954 0. : g
Reduced vegetation pasture 198" < 79,7 21 102 1 o
. Pest and disease outbreak” 150 78.1 26 13. > #
Reduced soil fertility 146 760 28 14'2 v 4
: Inerease flooding and erosion 163 849 19 9. i "
- Iixcessive heat affect stored produce To e i
’ l:mt seedlings . 185 964 4 21 2
Dy spell/drought affect planting date 137 714 3 161824 lii

Authors Field Survey (2016)
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infTo};em Z'?;lgg ;g(\)fstalelq thtat sl?ort term climate prediction and research
' climate change are not fully utilized

this could be due to lack Arimirsio i i

of access to this informati ’
many farmers used chemic ili wemad i 5y

) al fertilizer for their cr i
: ' | fer ops  with

considering the environmental implication and the negati\l?e effectog;'

This observation implies that the negative effects of climate change
on farmers’ livelihood ts very high and call for urgent attention by all
stake holders. It is also adduced that food security is not guaranteed, if
the current climate change scenario is not mitigated.

- - the chemicals in the soils and water in the study area
| ] . |
gy Table 5: Adaptati itigati
: ptation/Mitigation Strategies i
300 Farmers. gies to Climate Change by
5 Strategies Yes % No % NR %
-l Plant varieties of crops 172 89.6 15 7.8 3 :
Rainfall(mm) 2. Use mulching method 76 39.6: 1 103 53' 6 !
: ; 13
3. Plant shaded trees 157 818 19 9.9 16 .
4. Reduced bush burning 83 432 95 49' 5 14 5
. : : 7.3
- 5. Change crop planting date 107 55.7 .. .81 42.2 4
‘ 6. Use chemical fertilizer 186 96,90 - 4 2 '1 2 o
7. Adapt erosi | E
| - o oy i ! ‘ p. ; 1(‘)n control methods 79 41.1 110 57.3 3 1.6
8 Used irrigation system 168 875 18 9.4 6 3l
3 . . . . ¥ { Used h : ' : | |
Figure 1: Variation in Mean Annual Rainfall in the Study Area d pfet te'rm e weise
o - and research information 17 8964172 89.6 3 1.6
' . 0. Changing crop types/varieties 139 72.4 47 24.5 6 3 .
\ Source: NiMET, Yauri (2016) s Field 1o A | :

The adaptation/mitigation strategies to climate change by farmers in
Yauri community are presented in table 5. Majority of the respondents
employed traditional methods of adaptation/mitigation strategies like
planting varieties of crops (89.6%), planting shaded trees (81.8%),
and changing trop types and varieties (72.4%). However, other
methods of adaptation/mitigation were also used. 55.7%, 96.9% and
87.5% of farmers claimed to use change crop planting date, used of
chemical fertilizer and used of irrigation system respectively.
Meanwhile, very few farmers (39.6%) used mulching method and
41.1% claimed to use erosion control method, only 8.9% respondents
used short term climate prediction and research information while
43.2% of the farmers reduced bush burning activities in order 1o
mitigate the effects of climate change in the study area.

‘ la ;’nethqd of bush l.)urn.ing is still very much in practice in
[ ea without considering the effects of carbon monoxide

d into the atmos R
phere. This is due to poor sensitizati
\ itiz
wareness by relevant authorities. b geon g

r
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Figure 2: Variation in Minimum and Maximum Temperature in the

Study Area

Source: NiMET, Yauri (2016)

In order to support the findings and Sl:lOW. evidence of CIllmat: c;hia;lge
in the study area, climate data from Nigeria Metrologica s'taflo .
Yauri were obtained and analyzed. The .result revealf:(1. VaI"la ion
annual mean rainfall, annual mean maximum and mmu;'lum e
temperature between the periods of 1985 to 2015, (see figures

2).

Conclusion and Recommendations
Climate change has become a global phenomenon that has attracted

global concern and therefore demands international co-op(;:ra’qon a?:i
collaboration. The effects of climate change on foqd proI uction an
food security in Nigeria cannot be. ovs:remphasmed. nteglseentral
frequent incidence of flood and erosion in the; southern 1an csaﬁon
part of Nigeria, dry spell and delay onset of rains aqd early ce; o

of rain in the north are some of the undoubted evidences o y

effects of climate change on farmer’s livelihood.

However, the choice of adaptation and mitigation of the effectls 0:‘
climate change by farmers is highly influenced by the level o
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perception and awareness to the menace of climate change. The study
- revealed that farmers to a large extent are aware of the dynamics of
their local climate. They are aware of climate change and have
developed traditional knowledge of mitigation and adaptation
strategies. Meanwhile, ignorance, illiteracy and poor climate
information dissemination and utilization are identified as some of the
~ challenges to climate change adaptation and mitigation efforts by
- farmers.

- According to Yaro ef al (2014) the local farmers cannot adapt to what
they don’t know, therefore, successful adaptation and mitigation
fequires information and understanding of future change. Information
on climate change should be made available to farmers to create more
Awareness and knowledge on the effects of some anthropogenic
Activities that contribute to climate change.

Furthermore, participatory adaptation strategy that involves local
farmers in decision making and planning will ensure cooperation in
limate change adaptation and mitigation.

1

find use planning should be part of any intervention programme on
imate change as land use change constitutes the greatest driver of
lorestation. There is no doubt that in the coming decades, the world
| witness high temperatures and changing precipitation patterns
Wil have more negative effects on food crop production if urgent
lres are not taken to mitigate the impacts of climate change.

ytl!
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