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ABSTRACTS 

Agroforestry is recognized as a promising land-use technology and an interface between 
agriculture and forestry. This study investigates the determinants of Agroforestry technology 
utilisation among rural enclave dwellers in Oyo State, Nigeria. Multi-stage sampling procedure 
was used, four forest reserves were purposively selected and random selection of seventy-five 
percent (75%) of the registered enclave dwellers from each of the selected forest reserve were 
made giving a total of 171 respondents. Primary data was obtained using a well-structured 
questionnaire complemented with oral interview to elicit more information from the farmers. 
Data were analyzed using descriptive and regression analysis. Results show that about half 
(49.1%) of the farmers are relatively new to agroforestry practices but the average income 
accrued to an agroforestry farmer was aboutN658,567 per annum. Farmers are into all forms of 
agroforestry practices. The prevalent practices among the respondents using the result of the 
mean include planting scattered trees(0.92), improved fallow in shifting cultivation(0.88), 
retaining trees on farm land(0.84) and alley cropping(0.82).The commonly planted tree species 
were Citrus sinensi, Mangiferaindica, Cola nitidaand Moringaoleifera. Regression analysis 
show that age(0.025), farmsize(0.031), annual income from agricultural activities and non-
agricultural activities(0.000) were significantly influential to the utilization of agroforestry 
practices. Study hypotheses affirm that respondents’ educational qualification(χ2 = 1.772, 
p>0.05) and marital status(χ2 = 0.394, p>0.05), do not influence their level of utilization. 
Household size, years of farming and annual income influenced the level of utilization of 
agroforestry practices. The study therefore concluded that there is high level of utilization of 
agroforestry technologies in the study area  
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Introduction 

Agroforestry is a science in its own right 
with the primary goal of optimizing the 
positive interactions between the woody and 
non-woody components, so that the 
production system may be more sustainable 
and diversified than with conventional 
approach under given agro-ecological and 
socioeconomic conditions. Agroforestry has 
been defined as a collective name for land- 

use systems and technologies where woody 
perennials (trees, shrubs, palms, bamboos, 
and so on) are deliberately used on the same 
land-management units as agricultural crops 
and/ or animals, in some form of spatial 
arrangement or temporal sequence (FAO, 
2018).A wealth of literature confirms that 
agroforestry practices may contribute to the 
welfare and livelihoods of farmers. Through 
the integration of trees on farm and in the 
landscape, agroforestry(AF), defined as a 
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dynamic, ecologically based natural resource 
management system, diversifies and sustains 
production for increased social, economic 
and environmental benefits (Mukadasi and 
Nabalegwa 2008).  Agroforestry has thus 
been recognized as one of the strategies to 
introduce indigenous and exotic trees into 
cropping systems and impact on livelihoods 
of small-holder farmers in Sub-Saharan 
Africa (Kwesigaet al., 2003).According to 
Maren et al (2011), Agroforestry enhanced 
the socioeconomic livelihood of rural farmers 
by enhancing income earning potentials and 
overall food and nutritional security as well 
as provision of fuel wood, fodder for animal 
consumption and employment. Earlier, 
Kandji et al. (2006) pointed out that 
agroforestry systems improve the 
microclimate which in turn improves the 
adaptive capacity of land owners to climate 
change. Thus, Kandji et al. (2006) suggested 
that the presence of trees in agricultural 
croplands can provide agricultural producers 
with an additional source of income that 
helps to strengthen their socioeconomic 
resilience. Integrating trees into systems 
where they can be planted close to each other 
and pruned or browsed intensively can help 
increase economic benefits. 

The need for sustainable agroforestry 
practices is key to optimizing the mix of 
products and services from the forest 
(Bargali et al., 2004; Bargali et al., 2009; 
Parchaar et al., 2015). Optimizing benefits in 
the long term involves making trade-offs 
between benefits, which can be reaped today, 
and those which should be left for the future 
as argued by (Onumadu et al.,2000). Nearly 
500 million people around the world depend 
on forest for their livelihood, among them is 
high number of forest and wood workers. 
Sustainable forest management must include 
safe, stable jobs, adequate wages and 

working conditions (Udofia, 2005). Most 
forest-dependent people wholly live on the 
forests for their sustenance, some at 
subsistence level, and others on commercial 
basis. However, due to the increasing 
pressure on the forest to meet increasing 
demands, for forest goods and services 
coupled with uncontrolled exploitation 
occasioned by lack of effective management 
plans and the increase drive by government 
for increased forest revenue generation, there 
is over exploitation of the forest resources 
(Kilturet al., 2014, Bargali et al. 2015). 
These, together with forest reservation by 
various governments for other land users, 
have led to deforestation which reduces the 
areas and potentials of the remaining forests 
to produce enough of the forest products the 
country needs and also protect the 
environment (Jhariya et al.,2015). 
Consequently, the actual value and 
contributions of the forest sector to the 
economy is not known and appreciated by 
government and the general public. The 
increasing scarcity of wood products has 
made the call for the planting of trees more 
intense in the past few decades. This is 
because population is increasing and the 
demand for wood products is increasing yet 
the rate of tree planting is very slow. As 
noted by Gwandu (2001), government tree 
planting programme operating with limited 
resources is unable to establish trees at a 
required rate. As such local farmers have 
been urged to plant trees on their private 
lands in order to increase the supply of wood 
products in the country. However, the long 
gestation period of trees has not really 
encouraged many local farmers to plant trees. 
In view of this, efforts are been made by 
research organizations to fashion out ways by 
which rural farmers can be encouraged to 
plant trees. Carrying out research that will 
help to promote tree planting among rural 
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farmers will therefore help to improve the 
impact of research activities on targeted 
audience. It will help to reduce wastage of 
research efforts and funds and help to 
improve availability of wood products in 
rural communities. Agroforestry research is 
one of the common forestry researches in 
Nigeria. It will therefore be good if such 
research efforts are directed towards 
improving tree planting among rural farmers 
in Nigeria. By examining less than successful 
projects, planners have increasingly 
recognized the importance of social and 
economic factors in the adoption of these 
systems. Agroforestry requires in-depth 
social and economic analysis in assessment 
of economic feasibility of agroforestry 
systems and factors contributing the adoption 
of agroforestry. They also stressed the 
importance of monitoring the relevance and 
effectiveness of investigations that can guide 
future research efforts. 

Methodology 

Multi-stage sampling procedure was used for 
this study. The targeted areas were the forest 
reserve areas in Oyo State. There are nine (9) 
forest reserves in Oyo State namely; 
Olaseinde Forest Reserve in Akinwunmi area 
of Iseyin LGA, OparaForest Reserve in 
Atisbo, Itesiwaju, Iwajowa and Saki West 
LGA, Okoo/Iroo Forest Feserve in 
Ogbomosho, Gambari Forest Reserve in 
Oluyole LGA, Ijaiye Forest Reserve in 
Akinyele LGA, Osho Forest Reserve in Iddo 
LGA, Olokemeji Forest Reserve in Ibarapa 
East LGA, Lanlate Forest Reserve in Ibarapa 
East LGA and Igangan Forest Reserve in 
Ibarapa North LGA.The first stage involved 
the selection of four (4) forest reserves which 
were purposively selected based on their 
proximity to rural areas. The second stage 
involved the random selection of seventy-
five percent (75%) of the registered enclave 
dwellers from each of the selected forest 
reserve. The list of the registered farmers has 
been collected from the Forestry Research 
Institute of Nigeria (FRIN) headquarters, 
Ibadan.  

Table 1: Sampling procedure and sample size 

Selected Forest Reserves Number of 
registered famers 

Number of 
farmers 

selected (75%) 

   
Olaseinde forest reserve in Akinwunmi area of Iseyin LGA 70 53 
Olokemeji forest reserve in Ibarapa East LGA 55 41 

Gambari forest reserve in Oluyole LGA 68 51 

Ijaiye forest reserve in Akinyele LGA 35 26 

   TOTAL 228 171 
   
Data for this study were collected using a 
well-structured questionnaire. Field survey 
was used to gather primary data for this 
study. A structured interview schedule was 
used to obtain information from sampled 

rural farmers enclave dwellers involved in 
agroforestry. The questions were drawn in 
English and translated into local dialect 
(Yoruba) during administration. 
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Data Analysis 

Multiple regression model specification 

A multiple regression model, using the 
Ordinary Least Square (OLS) method, was 
used to estimate the utilization of 
agroforestry practices among respondents in 
the study area. It quantitatively measured the 
influence of some specified explanatory 
variables on the utilization of agroforestry 
practices. The following implicit model was 
used to represent the utilization of 
agroforestry practices among respondents in 
the study area. 

Y = f(X1, X2, X3, X4, X5, X6, X7, X8) ----- (1) 

Where: 

Y = Utilization of agroforestry technology 
practices 
X1 = Age of the farmer (years) 
X2 = Household size  
X3 = Farm size (hectares) 
X4 = Number of farms 
X5 = Annual income from agricultural 
activities 
X6 = Amount generated from non-farm 
activities 
X7 = Years of farming in the forest areas 
X8 = Labour (Amount spent) 

The dependent variable is Y and the 
independent variables are X1, X2, X3, X4, X5, 
X6, and X7 

Inferential statistics such as Chi-square and 
Pearson Product Moment Correlation 
coefficient (PPMC) was used to determine 
the significance of the relationship among the 
selected variables compared 

Results and Discussion 

Results obtained from the study as shown in 
Table 2 revealed that majority (64.3%) of the 
farmers fall within the age range of 41 - 60 
years while 26% of the respondents are 

between 21 - 40 years of age, and the old 
farmers, who are 60 years and above 
accounts for 9.4%. The mean age of the 
farmers is 47.8 years which implies that the 
farmers are young, agile and still in the active 
productive age category. This result is in line 
with the findings of Orisakwe and Agomuo 
(2012) who found out that majority (69.4%) 
of agroforestry farmers were within 41 - 60 
years. This finding is also supported by the 
finding of Obasi et al. (2013).Most (85.4%) 
of the farmers were married, 5.8% of them 
were divorced, 5.3% widowed, and 3.5% 
single. This implies that majority of the 
respondents were married. This is typical of 
Nigeria rural setting because family members 
often serve as a source of additional labour 
on one hand, and the cultural value attached 
to marriage on the other. This finding agrees 
with that of Azeez et al. (2010) who reported 
that majority of the agroforestry farmers 
were married, however, the finding of this 
study is not consistent with that of Ogunsola 
(2016) who reported a lower proportion of 
divorced farmers. The result also shows that 
most (56.7%) of the farmers had primary 
education, 18.1% are without any formal 
education, 17.5%of them had secondary 
education while only 3.5% cumulatively had 
any form of tertiary schooling experience. 
This implies that majority (81.9%) of the 
respondents had one type of formal education 
or the other. This literate proportion of the 
respondents implies that the level of 
utilization of innovations like agroforestry 
will be favoured as education affects 
adoption of new technologies positively. 
Okoye et al. (2004) also noted that educated 
farmers are expected to be more receptive to 
new and improved technologies than farmers 
with informal level of education or no formal 
education. The distribution of the 
respondents by their major occupation as 
shown indicates that 57.3% of the 
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respondents were either full-time farmers or 
people involved in some kind of farming and 
37.4% of them are involved in trading. This 
finding confirms that of Ogunsola (2016) 
who reported that more than half of forest 
users were fully engaged in agriculture. It 
was also gathered from the study that most of 

the agroforestry farmers has another 
occupation apart from farming. This is 
probably because the agroforestry technology 
is a form of land management technique 
thereby affording practicing farmers the extra 
time and efforts saved from having to 
vigorously manage their farmlands. 

Table 2: Distribution of respondents by their personal characteristics (n=171) 

Personal characteristics Frequency Percentage Mean  
    Marital status    
Married 146 85.4  
Single 6 3.5  
Divorced 10 5.8  
Widowed 9 5.3  
Age    
21-40 45 26.3  
41-60 110 64.3 47.8 
61 and above 16 9.4  
Education    
No formal education 31 18.1  
Adult literacy 7 4.1  
Primary education 97 56.7  
Secondary education 30 17.5  
OND 4 2.3  
HND 1 0.6  
Diploma 1 0.6  
Occupation    
Farming 98 57.3  
Lumbering 1 0.6  
Farming and trading 64 37.4  
Farming and operator(tractor) 2 1.2  
Farming and mechanic 2 1.2  
Farming and hunting 4 2.3  
    
Figure 1 shows the gender distribution of 
respondents. It was revealed that male 
farmers (67.8%) were greater in number than 
female farmers (32.2%) in the study area. 
This gender distribution should be expected 
for several agricultural production activities 

because of its energy demanding nature 
which is naturally abundant in males. This 
finding is consistent with that of Tijani and 
Aluko (2014) who reported a large 
proportion of male participation in 
agroforestry practices. 
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that they used hired labour exclusively. The 
availability of labour is crucial for different 
tasks in agroforestry, especially seedling 
production. Labour is an important input in 
the business of agroforestry. Many 
agroforestry opportunities require 
reasonably-priced labour and shortages of 
labour hinder the level of utilization of these 

practices. According to Kang and Akinnifesi 
(2000) labour distribution varies between 
regions, gender, systems and seasons, and 
constitutes an important socioeconomic 
factor in the development of agroforestry. 
Most agroforestry innovations are 
accompanied by changes in labour demands.  

Table 3: Distribution of respondents by their enterprise characteristics (n=171) 

Enterprise characteristics Frequency Percentage Mean  
    
Farm Size    
1-3 96  56.1  
4-6 60  35.1 4.03 
Above 6 15   8.8  
Annual Income    
₦20,000-₦100,000 14 8.2  
₦100,001-₦500,000 84 49.1  
₦500,001-₦3,000,000 73 42.7 ₦658,567.5 
Agroforestry experience (years)    
1-10 84 49.1  
11-20 15 8.8 17.6 
Above 20 72 42.1  
Labour size    
1-5 122 71.3  
6-10 48 28.1  
Above 10 1 0.6  
Source of Labour    
Family 5 2.9  
Hired 40 23.4  
Working group 12 7.0  
Personal 2 1.2  
family and hired 55 32.2  
hired and personal 26 15.2  
hired and working group 6 3.5  
family and working 6 3.5  
family and mechanized 9 5.3  
hired and mechanized 10 5.8  
    
The prevalent agroforestry practices among 
the respondents as shown in Table 4 reveals 
that, 92.4% of the farmers were into planting 
scattered trees on their farmlands thereby 

making this practice the most common in the 
study area having about 14.8% share of the 
agroforestry practices. Improved fallow in 
shifting cultivation, retaining trees on farm 
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land and Alley cropping (hedge row 
intercropping) were also commonly practised 
in the study area. However, practices like 
integrated taungya, Shelter belts and 
Windbreaks were not common among the 
farmers as shown below. This result is 

corroborated by a study carried by Alao and 
Shuaibu (2011) who confirmed that scattered 
trees on farmlands, planting trees on farm 
land and hedge row intercropping were 
commonly practiced by farmers. 

Table 4:   Distribution of respondents based on the Agroforestry practices used 

Agroforestry practices Frequency Mean  Rank  
    
Taungya farming 74 0.43 8th 
Integrated Taungya 63 0.38 9th 
Improved fallow in shifting cultivation 151 0.88 2nd 
Alley cropping 141 0.82 4th 
Alley farming 95 0.57 5th 
Shelter belts 38 0.22 10th 
Windbreaks 27 0.16 11th 
Home garden 94 0.56 6th 
Retaining trees on farm land 144 0.84 3rd 
Planting trees on boundary 84 0.49 7th 
Scattered trees on farmland 158 0.92 1st 
    
Agroforestry technology comes in various 
practices, each of which are utilized with 
different levels and intensity. The 
information about the level of utilization of 
Agroforestry technology is presented in 
Table 5 based on their mean score. It reveals 
that planting of scattered trees on the 
farmland (2.59), Improved fallow in shifting 
cultivation (2.57) and Alley cropping (2.42) 
were the most frequent practices utilized by 
the respondents. Other practices utilized by 
the respondents include Alley farming, 

taungya farming, and integrated Taungya. 
However, planting trees on boundary, 
windbreaks and shelter belts were least 
utilized by the respondents. This could be 
due to poor delivery system of the extension 
agents and high cost of adopting the 
technologies. This result is supported by a 
research carried out by Bankole et al. (2012) 
where it was reported that few of the 
agroforestry farmers utilized taungya 
farming, home garden and boundary 
planting. 

Table 5:  Utilization of agroforestry practices 

Agroforestry practices Always Occasionally Rarely  Mean  Rank  
      
Taungya farming 43(25.1) 60(35.1) 68(39.8) 1.85 7th 
Integrated Taungya 35(20.5) 66(38.6) 70(40.9) 1.79 8th 
Improved fallow in shifting cultivation 121(70.8) 26(15.2) 24(14.0) 2.57 2nd 
Alley cropping 108(63.2) 26(15.2) 37(21.6) 2.42 3rd 
Alley farming 77(45.0) 26(15.2) 68(39.8) 2.05 5th 
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Shelter belts 5(2.9) 37(21.6) 129(75.4) 1.27 11th 
Windbreaks 2(1.2) 54(31.6) 115(67.3) 1.34 10th 
Home garden 72(42.1) 24(14.0) 75(43.9) 1.97 6th 
Retaining trees on farm land 86(50.3) 54(31.60 31(18.1) 2.32 4th 
Planting trees on boundary 41(24.0) 47(27.5) 83(48.5) 1.75 9th 
Scattered trees on farmland 119(69.6) 35(20.5) 17(9.9) 2.59 1st 
      
Among those practices that were always 
utilized, the study as shown in Table 6 
reveals that Improved fallow in shifting 
cultivation, having scattered trees on the 
farmland and Alley cropping were the most 
frequent with 70.8%, 69.6% and 63.2% 
responses respectively. Among those 

agroforestry practices that were occasionally 
utilized, the study reveals that Integrated 
Taungya and Taungya farming were the most 
frequent. However, the shelter belts and 
Windbreaks rated very high among those 
agroforestry practices that were rarely 
utilized. 

Table 6:   Categorization of Level of utilization of Agroforestry practices 

Utilization Frequency Percentage Mean Minimum Maximum 
      Low (below mean) 

13 – 21.8 
85 49.7    

   21.9 13.00 29.00 
High (above mean) 

21.9 – 29 
86 50.3    

      
In Table 7, R2 (0.451) indicates that the 
independent variables can explain 45.1% of 
the variations in the dependent variable. In 
regression analysis, when you have up to 
40% of your R2, it is regarded as been 
accepted. Therefore, this regression analysis 
is regarded as been accepted with 45.1% of 
the R2, since it is up to 40%. The table also 
shows that age (0.020), farm size (0.083), 
annual income from agricultural activities 
(0.447) and annual income from non-
agricultural activities (0.363) all had positive 
coefficients and were all significant. The 
implication is that respondents’ age, farm 
size, annual income from agricultural 
activities and annual income from non-
agricultural activities are influential to 

utilization of Agroforestry practices in the 
study area. The older the farmer, the more 
knowledge about Agroforestry practices 
which result to high chance of utilizing the 
improved practices. Again, farmers who own 
large farms are more likely to grasp any 
opportunity to acquire new knowledge, skills 
and modern technologies that would enable 
them increase their productivity, income and 
good livelihood. Those variables that have 
positive contribution should be encouraged 
or enhanced while try to minimize those that 
give high negative contribution. House hold 
size (-0.044), number of farms (0.017) and 
years of farming experience (-0.068) have no 
contribution to the utilization of Agroforestry 
practices.  
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Table 7: Regression analysis of factors that influence the utilization of Agroforestry 
practices 

Model Beta T p-value 
Age of respondents 0.020 .221 0.025 
Household size -0.044 -.552 0.582 
Farm size 0.083 1.014 0.031 
Numbers of farm 0.017 .190 0.849 
Annual income from 
agricultural activities 

0.447 5.008 0.000 

Amount generated from 
non-farm activities 

0.363 -3.126 0.002 

Years of farming in the 
forest areas 

-0.068 -.636 0.526 

Size of labour (monthly) 0.107 .831 0.407 
R= 0.511; R2= 0.451; Adjusted R2=0.482 
P≤ 0.05- significant (S); P > 0.05 – not significant (NS) 
Conclusion 

Based on the findings of the study, it can be 
concluded that majority of the respondents 
were male, almost all the farmers were 
married also, and majority of them had 
primary education. Source of land for 
agroforestry farming is mostly through 
government land which made agroforestry 
farming prevalent among the respondents in 
the study area. Also about half of the farmers 
are relatively new to the agroforestry 
practices having years of experience less or 
equal to a decade despite their age may be 
because they are afraid of going into 
agroforestry.  The most common agroforestry 
practices in the study is scattered trees on 
farmlands, Improved fallow in shifting 
cultivation, retaining trees on farm land and 
alley cropping (hedge row intercropping) 
were also commonly practiced in the study 
area. Improved fallow in shifting cultivation, 
having scattered trees on the farmland and 
Alley cropping were the most always utilized 
among the agroforesrty practices. Also, 
Citrus sinensi, Mangifera indica, Cola nitida 
and Moringa oleifera were the commonly 

planted tree species among the agroforestry 
farmers. Some of the constraint  militating 
against the practice of agroforestry includes 
long gestation period, land tenure system and 
lack of technical know-how. There was high 
level of utilization of agroforestry 
technologies in the study area. Using chi-
square and PPMC there was a significant 
relationship between years of agroforestry 
farming, annual income generated from 
farming and the level of adoption of 
Agroforestry technologies in the selected 
forest reserve areas. Age, farm size, annual 
income from agricultural activities and 
annual income from non-agricultural 
activities were positively and significantly 
influential to the utilization of agroforestry 
practices in the study area. 

Recommendations 

Other agroforestry practices apart from 
scattered trees on farmland, improved fallow 
in shifting cultivation, and alley cropping 
should be encouraged among the agroforestry 
farmers in the study area. Also long gestation 
period is a severe constrains to the utilization 
of agroforestry, this study therefore 
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recommend that government should fund 
research institute for quality research to 
enable researcher work on the gestation 
period of trees and make them to start 
fruiting early and also to make seedlings 
available. Research shows that not all the 
farmers are utilizing agroforestry practices, 
farmers should be encouraged to make use of 
improved agroforestry practices, so that they 
would have more output and income. This 
can be done in form of seminars and 
workshop by extension agent and non-
governmental agencies to showcase the 
advantages of agroforestry technology 
practices. Finally, awareness campaign for 
some sustainable forest management 
practices that the people lack the knowledge 
of should be put in place so as to better help 
in environmental sustainability which will 
benefit the people and the government. 
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