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Abstract

The study was carried out in Kaduna Metropolis, with primary and secondary data used for this study. The
primary data were generated through the use of structured questionnaires which were distributed among farming
communities in the study area. Secondary data was gotten from (rainfall distribution data) Nigeria Metrological
Agency, to justify the evidence of climate change and its effects on crop yields in the study area. A total of one-
hundred questionnaires (100) were administered, out of which eighty-six (86) was retrieved for analysis. Results
revealed that majority of the respondents (80%) were between the ages 0f45-50, 77.90% were married, and male
(69.8%). Results revealed that many of the farmers (45.30%) had primary education and they preferred
information from Radio and Television (26.7%), and 25.7% from friends and family. Majority of the farmers
(55.8%) strongly agree that the effect of climate change is highly deleterious in livestock production, 33.7%
strongly agree that the climate change effects can easily be handled in livestock farming, while, 27.9% agree that
climate only affect crop production. The agro-forestry adaptation strategies usually practiced include; alley
farming (47.7%) and taugya system (46.5%), while 46.5% and 44.2% strongly agree with the adoption of
improved fallow and shifting cultivation respectively, and 27.9% agreed that the use of Tropical Shelter Wood
System (TSS) and crop production as a viable means for coping with the effects of climate change. About 23.9%
of the farmers were constrained with inadequate knowledge of predicting possibility of climate change, 22.3%
indicated inadequate knowledge of the choice of tree species that can be used in mitigating the problems of
climate change in agricultural environment. Results therefore concludes that farmers' are faced with menace of
climate change induced hazards on activities which in reality affect their productivity, and they do not have
adequate knowledge and fund towards coping or mitigating the effects of climate change. Hence, it is
recommended that farmers should equipped with knowledge of the principle that guide the use of agroforestry
practice because it is considered as the best way to sustainable, cost-effective and eco-friendly approach to
enhancing food security.
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Introduction

The cultivation of trees in combination with agricultural
crops was a common practice dating back to the
beginning of plant and animal domestication.
Agroforestry is defined as the deliberate integration of
woody species with agricultural crops and/or pastures
on the same land-unit resulting in the integration of
economical and ecological interactions between
components (Young, 2002). The International
Development Research Centre (IDRC) in Canada
established that priority in research should be given to
combined agroforestry production systems in tropical
regions in order to optimize land-use, establish food

security, and address the increasing problem of
environmental degradation (King, 1987). Since then,
agroforestry practices were promoted as a sustainable
land-use management system in developed and
developing countries. For example, agroforestry
practices range from low-input systems such as alley
cropping and short-term improved fallow with
leguminous shrubs to nitrifying the soil.

Modern agro-forestry practices minimize the need for
external nutrient inputs from fertilizers or manure,
which are difficult or not economically feasible for
small producers. The potential of agroforestry systems
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and their role in providing ecosystem services has
become the forefront of research as a result of global
climate change (Pagiola er al., 2008). Agroforestry
systems are unique because they are a land management
practice that simultaneously addresses biophysical,
economical, and socio-ecological components and
ecosystem services. Ecosystem services not only
provide an economic incentive but are also of value to
society by maintaining environmental sustainability
(FAO, 2012). Climate Change Adaptation using
Agroforestry Practices suggested that apart from
providing ecosystem services, agroforestry practices,
are a means of diversifying agricultural production and
increase food security for smallholder agriculture
producers, especially under current climate change
scenarios (Verchotetal.,2007).

Although maintaining agricultural productivity under
changing climatic conditions is challenging due to the
lower capacity to adapt in developing nations compared
to developed nations (IPPC, 2007). The inherent
environmental degradation associated with
conventional agriculture especially in developing
countries such as: deforestation, erosion, desertification,
shortages of water and food which produces greater
risks to health and life as a result of climate change. The
changes in the climatic variable especially rainfall and
temperature pattern have greatly affected vegetation and
agriculture negatively (Barrett, 2009). To cope with the
afore-mentioned challenges, the rural poor drew from
indigenous knowledge and innovation through local
experimentation and adaptation. Hence, more prudent
action regarding available, sustainable and affordable
climate change adaptation strategies is therefore
becoming increasingly important in order to mitigate
these farmers' induced climatic and environment
menace. Therefore, this research seeks to evaluate the
application of agro-forestry practices as a strategy to
climate change adaptation in the study Kaduna
Metropolis.

Methodology

Study Area

Kaduna State is located between longitude 7" 25
46.2144°E and latitude10°N 36 33.5484"N of the
Greewich Meridian (Yusuf, 2015). Kaduna State has a
population of 6,066,512 people according to 2006
population census and it is the largest in the Federation
after Lagos and Kano (NPC and ICF, 2014). Kaduna
shares boundary with the Federal Capital Territory to the
South West, Niger to the West, and Zamfara to the North
West, Kano and Katsina to the North and Bauchi and
Plateau to the East. The state is located within the
savannah ecological zone. The climate is characterized
by alternating wet and dry season; enjoys an average of 5
month of raining season, with a mean annual rainfall of
between 1007mm- 1286mm, while relative humidity
ranges between 60-80 percent in July. The cultivable
land measures of 3.44 million ha. Commonly grown
crops in the State include among others maize, millet,
groundnut, soya beans, cotton, tomatoes and pepper.

Methods of Data Collection

Primary data used for the study were generated through
the use well-structured questionnaires and oral
interview. The questionnaires were distributed among
crop producing farmers, aquaculturists, livestock
producing farmers and the related ministries (Forestry
and Natural Resources and Agriculture). Secondary data
were generated on climatic variable (i.e rainfall and crop
yield data for selected crops) for Kaduna State from
Nigeria Metrological Agency, text books and related
publications. During the data collection, the following
were put into consideration. Multi-stage sampling
techniques was used for this study such that two
(Kaduna North and Kaduna South Local Government
Area) out of the Four Local Governments within the
Metropolis were purposively selected for the study on
the basis of diversification of farming activities (crop
production, animal husbandry and aquaculture). From
the two selected Local Governments, five villages each
were selected based on agricultural activities commonly
practiced. Hence, Ten (10) questionnaires each were
randomly distributed in each of the five (5) villages
within the two (2) selected Local Governments.
Information were retrieved on farmers' experience of
climate change, crop yield, farming system and
practices as well as farmers' adaptation mechanism
towards coping with climate change. This was achieved
through randomly distributed structured questionnaires.
Information on climate records and yield of some
selected crops for the period of fourteen (14) years was
also obtained from the related ministries and agencies
such as (Nigeria Metrological Agency and Kaduna State
Ministry of Agriculture). Data collected from the field
were analyzed using descriptive statistics

Results and Discussion

Socio-economic characteristics

Table 1 describes the social-economic characteristics of
the respondents. The table shows the age distribution of
Agro-forestry farmers in the study area and reveals that
7% of the respondents are within the ages 15-25,
22.10% 26-35, 37.20% 36-45, 27.90% 46-55 while
5.80% are within ages 56-65yrs. From this result, it
could be seen that many of the respondents (37.20%) are
between the ages of 36-45 which is the normal active
working age in every society. The concentration of this
age categories in the farming community could be
premised to many factors such as; problem of
unemployment, availability of arable land, low cost
production, level of education and the quest for source
of livelihood for themselves and their families.
Moreover, it is believed in Africa setting that the
individual in this age group must be responsible for
some other people in the society if at all they are not
married. Therefore, to meet up with these numerous
responsibilities, there is the need for them to seek for a
legitimate means of livelihood through farming
(agriculture). They also need efficient use of their
available scarce resources (land, finance and labour) to
yield multiple outputs that will serve as an alternative
source of food during periods of deficit and security in
case of uncertainty e.g crop failure and alternative
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sources of income for owners. This result is in
consonance with Nguyen et al. (2013) who reported that
use of multipurpose trees and integrated approaches can
enhance the profitability of farmer. For example, trees
can be sources of fodder, which in turn can be converted
into valuable plant nutrients (Neupane and Thapa 2001).
Trees on farms can also provide wild edible fruits and
non-timber products that serve as alternative food
during periods of deficit and primary sources of income
for many rural communities (Neufeldt ef al., 2012).
Molua (2005) documented that Agroforestry in general
may increase farm profitability through improvement
and diversification of output per unit area of
tree/crop/livestock and protection against damaging
effects of wind or water flow, and through new products
added to the financial diversity of the farming enterprise.
From the table, it was discovered that the majority of the
respondents (77.90%) are married while 22.10% are
single. The reason behind the higher population of
married respondents in the study area may be due to fact
that the respondents are seeking for the means to
satisfying their family responsibilities and livelihood
amongst other factors. The gender distribution of the
farmers depicts that majority of the farmers are male
(69.8%) while female farmers represent 22.10% of the
study population. This result conforms to the cultural
setting in the study area where male have more access to
land for agricultural activities. Also, because of the
arduous nature of farming activities, farm work
becomes a predominant job for male farmers than their
female counterparts. This agrees with the apriori
believe that females are weaker vessel. The table also
shows that the sampled farmers have varying degree of
educational background ranging from primary
education to others. This result reveals that 45.30% of
the farmers have primary education, 25.60% secondary
education, 19.80% tertiary education, 7.00% non-
formal education, while 2.30% have other forms of
education. We can deduce from this results that majority
of the farmers have primary education, while few have
tertiary level of education. This implies that the level of
education of the farmers in the study area is low and this
may have a direct effect on their understanding and
adoption of agro-forestry as a means towards enhancing
crop yields and mitigating climate change effect on their
farming activities in the study area.

Access to Climatic Information

Table 2 described the respondents' access to climatic
information in the study area. Two (2) indices were
being addressed under this table; various sources of
climatic information and the prefer source of climate
information by the respondents. From the table, it was
discovered that many (26.7%) of the respondents source
their information from radio and television, followed
closely by 25.7% who sourced their information from
friends and family, 12.3% from the extension agents,
8.6% from education, 14.9% printed media, 6.4%
information from Government agency, while 5.3% get
information from all the sources mentioned above.
From the result, it was discovered that the many of the
respondents source their information from radio and

television (26.7%). This is premise to the fact that the
respondents have accessibility to source of electricity;
therefore, most of these farmers used their leisure period
listening to news and agricultural programs. Since most
of the program is usually held in their native languages
which make it easier for them to comprehend.

Perception of Farmers towards Climate Change

Table 3 described the perception of farmers towards
climate change in the study area using the following as
measurement indices: Strongly Agreed, Agreed,
Undecided, Disagreed and Strongly Disagreed by the
respondents. The results show the analysis farmers
perception to towards climate change. About 47.7% of
the farmers strongly disagreed with no experience of
climate change, while 8.1% strongly agreed that they
have no experience of climate change in the study area.
Many of the farmers (27.9%) agreed that climate only
affect crop production in agriculture, while 26.7%
disagreed with the effect of climate change on crop
production. This implies that climate change affects
crop production since the highest population of the
survey respondents have attested to this fact. About
55.8% strongly agreed that the effect of climate change
is highly deleterious in livestock production and 50.0%
disagreed that climate change does not have affect on
livestock production in the study area. Since, many of
the respondents (27.9%) and 55.8% strongly agreed that
climate change is highly deleterious to both crop and
livestock productions respectively. Therefore, we
deduce that farmers' are being affected by climate
change issues in the study area. About 45.3% of the
farmers strongly agreed that climate change leads to
crop failure, 43.0% that climate change results in low
yields/productivity, 39.5% and 38.4% disagreed and
strongly disagree respectively, that climate change does
not affect production and farming activities. This
implies that change affects farmers productivity and
yields in either ways (be it positive or negative). About
33.7% of the farmers each strongly agreed to the
negatives relationship between livestock production
and climate change, and strongly agreed that the climate
change induced drought can easily be handled in
livestock farming. Almost thirty-three percent (32.6%)
of the farmers agreed that there is positive relationship
between livestock production and climate change in the
study area. Hence, we infer from this study that climate
change though have negative effects in both crop and
animal production, but if agro-forestry practices are
well harnessed may bring about multiple benefits to
farmers in terms multiple output and economic return on
investment. This corroborates the submission of (FAO,
2009) that through agroforestry, farmers' incomes are
augmented, since cash crops are planted simultaneously
with forest trees. This, in turn, translates to increased
standard of living, economic growth and development.
Further, agroforestry improves the quality of water and
air, thus promoting water and energy conservation
(Onilude et al.,2010).

Adaptation Strategies using Agro-forestry Practices
The result in Table 4 shows the various adaptation
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strategies using agro-forestry practices in the study area.
Nine (9) agro-forestry practices were observed to
justifying agro-forestry adaptation approach to climate
change by farmers' in the study area. Result shows that
47.7% and 46.5% of the respondents practice alley
farming and taugya system respectively among agro-
forestry adaptation strategies in the study area. About
44.2% of the farmers strongly agreed to the adoption of
improved fallow and shifting cultivation, 43.0% for the
adoption of shelterbelt/wind break as agro-forestry
practices to mitigating climate change menace in
agriculture, 37.2% strongly agreed that practice of
planting trees and grow grasses together on pasture land,
while 33.7% strongly agreed with the growing of
multipurpose trees and crops. Alley cropping was
agreed upon among 32.6% of the farmers in the study
area. About 31.4% of the farmers were undecided about
the use of trees and crops for reclaiming bared soil. This
may be attributed to their level awareness and
knowledge of agroforestry. Many of the farmers
(26.7%) agreed with the adoption of Aqua-silviculture
in coping with menace of climate change, while 27.9%
agreed on Tropical Shelter Wood System and crop
production as a viable strategy for mitigating the effects
of climate change in the study area. We infer from this
study that farmers in the study area adopt multi-strategic
approach towards coping with effects of climate change.
This is supported by Singh ez al. (2013) who noted that
in the present scenario of climate change, agro- forestry
practices, emerged as a viable option for combating
negative impacts of climate change.

Constraints militating against Adoption of Agro-
Sforestry Climate Change Adaptation Strategies

Table 5 addressed the constraints faced by farmers
towards adoption of climate change adaptation
approaches identified in Table 4. Five (5) major
problems were identified, they include: lack of
Technical know-how, inadequate finance, inadequate
knowledge of the choice of Tree Sp, inadequate
knowledge of predicting the climate change, inadequate
knowledge of the principle of Agroforestry. Results
indicate that 16.7% of the farmers in the study area
indicated lack of technical know-how as one their major
problems which might have hindered them from coping
with climate change through Agroforestry principles,
19.2% problem of inadequate finance in the study area,
22.3% inadequate knowledge of the choice of tree
species that can be used in mitigating the problems of
climate change in agricultural environment, 23.9
inadequate knowledge of predicting the climate change
which might disallowed them from coping with climate
change through agroforestry practices, while inadequate
knowledge of the principle of agroforestry with 17.8%.

Conclusion

The climate change is negatively affecting food security
and environmental conservation. The study on farmers'
adaptation to climate change using agroforestry
practices revealed that the majority of the farmers are
middle aged, male, married with primary education and
mostly preferred information from radio. Majority of

the farmers strongly agreed that the climate change is
highly deleterious in livestock production. Alley
farming top the agroforestry adaptation strategies
normally practiced in the study area. Majority of the
farmers are constrained with inadequate knowledge of
predicting possibility of climate change. Farmers
therefore need to understand the principle that guide the
use of sustainable agroforestry practices to overcome
challenges of climate change. Also, government should
make agro-forestry tree seedlings available and
accessible at an affordable cost to farmers as this will go
a long way to helping farming communities towards
mitigating drought and other adverse effects of climate
change.
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Tablel: Socio economic characteristics of the farming households

Variables Frequency Percentage %
Sex

Male 0 69.8
Female 20 30.2
Marital Status

Single 29 22.10
Married 67 77.90
Age

15-25 6 7.00
26-35 19 22.10
36-45 32 37.20
46-55 24 27.90
56-65 5 5.80
Educational Status

Primary 39 45.30
Secondary 22 25.60
Tertiary 17 19.80
Non Formal 6 7.00
Others 2 2.30
Total 86 100.00

Source: Field Survey, 2022

Ogunkalu, Sulaiman, Adelani, Oni & Okechalu
Nigerian Agricultural Journal Vol. 53, No. 3 | pg. 303



Table 2: Access to Climatic Information

Variables Frequency Percentage %
Source of Climatic Information

Airport 13 15.1
Radio 16 18.6
Family 2 2.3
Friends 1 1.2
News 10 11.6
No response 33 38.4
Printed media 1 1.2
Radio/television 3 35
Television 7 1.2
Preferred source of Information

Extension Agent 23 12.3
Radio/Television 50 26.7
Education 16 8.6
Government agency 12 6.4
Friends/Family 48 25.7
Printed Media 28 14.9

Source: Field Survey, 2022

Ogunkalu, Sulaiman, Adelani, Oni & Okechalu

Nigerian Agricultural Journal Vol. 53, No. 3 | pg. 304



7202 ‘A3AINg pPRL] :92.1N0§

sasuodsay spdnny
8'LI [49 A1sa10j013y Jo ordiourid oy Jo a8pajmour| ajenbapeuy S
6°€C 0L o3ueyo ayewnrn)d ayp Sunorpaid Jo a3pajmouy| ojenbapeuy b
€T S9 -dg 9217, JO 90100 2y} Jo aZpajmouy| ayenbapeu] €
6l 9¢ doueur,] ojenbapeuy Z
L9l 61 MOU-MOUY [BIIUYIJ], JO Yor] 1
9/, I3BIUIJ Kuanbaa ., SI[qBLIBA N/S

saydeoaddy uoneydepy d3uey) djewi]) 0) £1)53.10J- 013y Jo uonpdope 3y) SP.aeA0) SIdULIE] Aq P SIUIR.IISUO)) G I[qEL

20T ‘A3AIng PRI :921n0S

'8 L '8 L 60T 8I oty L€ 861 L1 Hedld PUIMAPG-IPYS 01
€6 8 81 1T L9t ¢ L9T €T v 1T aamymdIARIS-enby ‘6
911 I 'St €1 96T TC 6LT VT 861 L1 uondnpoug dox) 7p urd)sks poops 193pYS [edrdoay, ‘8
LY ¥ 9781 91 €91  ¥I  €¢€T 0¢ TLE 43 puep danjsed e uo 19Y3a30) MOI3 SISSEID) 79 SR, L
8¢ s 8¢ S vie LT 09¢ 1€ 60T 81 1108 pa.aeq Surureddy 1oy sdoa) 7 3L, 9
€T ¢ 60 81 I'ece 6l 6'0c 8l Lee 6C sdox) 2 saauy, asodindynpy 'S
[ I 8¢ s Toe 9T Ly Iy I'S1 €l Sururey Lqry v
1 I S0I 6 9ST TCT 9T 8T To¢ 9T suiddox) Lafy ¢
€T T 0L 9 16T ST S99 OF I'ST €l Suiddox) eA3uney, ¢
8¢ S 0¥l < ovl Tl I'cc o6l (944 8¢ uopeAn[n) SUDIYS ul Mojfe parosdury T
% baig ¢, baig 9, baigy ¢, baayg % baag sd[qeriepA  N/S

Jdugesi(q A[Suons ugdesiq  paprIpuUn NIZY I3y A[Suo.n§
$IndeId £1)S310J013Y Juls() SAI3aens uoneydepy 4 d[qeL
7207 ‘AdAIng PRI :931n0§
'8 L LY v 9Tl 0l 861 LI 8SS 8¢ uonoNpoId JO0)SIAI] UT SNOLIAIR[AP A[YSIY ST o5URYO AW JO 10T F1
€T [AEA 4! 4! VLT SI 9ce 8¢ Lee 8y uononpoid j00)SIAIT Ul S[puey AISed ued dFueyd AeWI)  ¢]
S'e € €6 8 9¢C T 6LT T Lee 6C aueyo 9JewI]d pue YO0)SIAI usemieq diysuonear saAnesoN  “C1
'8 L I'ec  s¢ I'ece ol 9'ce 8T '8 L o3ueyo ajew|do pue uononpold usemioq diysuonea1 oAnIsod ‘[
VLI Sl 00s e €91 ¥I '8 L '8 L uononpoid 300JSAAI] J00)Je JOU S20p dFURYD AeWI[) ‘([
YLl Sl L9c € 86l LI 6'LC VT '8 L a3ueyp ajewto Aq pajooyje armnousy ur dor) 6
L'y 14 st ¢l Lee  6¢  TLE  TE €6 8 o5ueyod ajewI]d Ul paArddad siouwire,| ‘8
¥8¢ €€ Lt 6T 91l 01 (174! 4! €T [4 a3ueyo ajewI]d £q 109JJe 10U SOOP SANIALOE SUlLLIEe] L
'8 L I'ece ol 0vl 4! I'ece el Lee 6T a3ueyo ajewr|d o) anp JySnoxp;/dway, ur asearouy 9
L'y v o8¢l Il ISl €1 0y LE v 1T a3ueyo orewto 03 onp Ayranonpoid/pRik mo1 g
8¢ S 911 01 I'S1 €1 I'ece el €Sy 6¢ agueyd djew]o 0} anp amjrey dox) R4
g6 e  Se6t  vE I'S1 €1 00 0 8¢ S soniAnoe Sururey/poid uo a3ueyd 21O JO 103 €
911 01 9¢c ¢ 9T T L9T €T S0l 6 SoNIANOE Sulliey Ul 95ULYD dJEWIID JO SOTEJUBAPY K4
L'y v I'ec St €6 8 8¢ S '8 L a3ueyd ajewI]d Jo dousLpdXy ON 1
o, baig %  baay %  baiy %  baiy %  baiy sd[qeLieA  N/S

J2a3esi(] A[3uons Jaagesiq Pap1dpun I3y 3213y A[Suons§

dguey) eI Sp.Iemo) srouae] Jo uondadiad :€ dqel

Ogunkalu, Sulaiman, Adelani, Oni & Okechalu
Nigerian Agricultural Journal Vol. 53, No. 3 | pg. 305



	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18

