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ABSTRACT 
 

The application of agrochemicals in agroforestry systems in general and cocoa-based agroforestry 
systems in particular is unprecedented as agroforestry systems are considered as environmentally 
benign, agro-ecological and sustainable agricultural systems. It was within this context that this 
study was undertaken to examine the determinants of cocoa farmers’ use of agrochemical in 
cocoa-based agroforestry systems. Through a mixed research approach, and data analysis using 
appropriate descriptive and inferential statistical tools, it was found that the main types of 
herbicides used by cocoa farmers in cocoa-based agroforestry systems are Paraquat (50%) and 
Glyphosate (40%). For fungicides, the main types used were Mancozeb (70%), Maneb (65%), 
Ridomil (60%), Caocobre (50%), and Nordox (40%). For insecticides, the main types used were 
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Methyl (65%), Imidacloprid (60%), Endosulfan (50%), Cypermethrin (50%), and Fenobucarp 
(40%). The most common pests and diseases affecting cocoa perceived by cocoa farmers in 
cocoa-based agroforestry systems were Black pod – Phytophtora spp (100%), Capsid/Mirids – 
Distantiella theobroma and Sahlbergella singularis (100%), Cocoa Swollen Shoot Virus Disease – 
CSSVD (60%), Witches’ broom – Crinipellis perniciosa (50%) and Vascular streak dieback (40%). 
Most cocoa farmers perceived that the use of all three agrochemicals (herbicides, fungicides, and 
insecticides) in cocoa-based agroforestry systems have negative socio-economic and 
environmental impacts.  From Spearman rank correlation and logistic regression coefficients, it 
was noticed that the main explanatory variables having a statistically significant direct non-cause-
effect and cause-effect relationship (p<0.05) with cocoa farmers’ use of agrochemicals in cocoa-
based agroforestry systems were gender, income, availability of agrochemicals, access to 
information, membership in farming groups, and access to extension services. Meanwhile the 
main explanatory variables having a statistically significant indirect or inverse non-cause-effect and 
cause-effect relationship (p<0.05) with cocoa farmers’ use of agrochemicals in cocoa-based 
agroforestry systems were farm size and number of farms. It is recommended that policy makers 
take a critical look at the different agrochemicals used by cocoa farmers as well as the 
determinants of their use when formulating policies geared towards ensuring the sustainable use 
of these agrochemicals in cocoa-based agroforestry systems. 
 

 
Keywords: Cocoa; cocoa farmers; agrochemicals; determinants, agroforestry; insecticides; 

pesticides; herbicides; Cameroon. 
 

1. INTRODUCTION 
 
The abusive use of agrochemical chemicals in 
different agricultural systems across the world 
has attracted the attention of environmentalists, 
scientists and policy makers [1–3]. Farmers in a 
desperate bid to fight weed, pests and disease 
attacks have resorted to the use of different 
types of agrochemicals [4–6]. The rate and 
frequency of use of these agrochemicals is 
alarming as most farmers believe that the use of 
agrochemicals is the only way to ensure a 
bountiful harvest [7,8]. Pesticides, fungicides and 
insecticides are the most commonly use 
agrochemicals by farmers worldwide [1].  
 
Agroforestry systems have often been seen as 
agro-ecological, climate-smart, environmentally 
benign, and sustainable farming systems [9–14]. 
However, in recent times, farmers practicing 
agroforestry have been involved in agrochemical 
application in order to fight weed, pests and 
diseases, and improve crop yields [4–5,15,16]. 
The application of these agrochemicals in 
agroforestry systems has serious repercussions 
on plant and soil fauna diversity, which in turn 
affects the sustainability of the entire system 
[13,17–23]. 
 
In Cameroon, the cocoa-based agroforestry 
system is a major type of agroforestry system 
practiced by cocoa farmers [15,24–27]. These 
cocoa agroforests are often characterized by 

excessive application of agrochemicals in order 
to combat pests and diseases as well as weed, 
with the sole goal being to improve cocoa yields 
[15,28]. Although some studies have been 
carried out identifying the different agrochemicals 
used by cocoa farmers in cocoa agroforests in 
Cameroon [15,28,29], little or nothing has been 
done to examine the determinants of cocoa 
farmers’ use of agrochemicals in cocoa-based 
agroforestry systems. This study took an in-depth 
look at this burning issue i.e. the determinants of 
cocoa farmers’ use of agrochemicals in the 
littoral region of Cameroon. More precisely, the 
study was undertaken to: (1) Identify the different 
agrochemicals used by cocoa farmers in cocoa-
based agroforestry systems; (2) Identify common 
pests and diseases perceived by cocoa farmers 
in cocoa-based agroforestry systems; (3) 
Examine farmers’ perceptions of the socio-
economic and environmental impacts of 
agrochemicals use in cocoa-based agroforestry 
systems; and (4) Assess the factors affecting 
cocoa farmers’ use of agrochemicals in cocoa-
based agroforestry systems. 
 
2. MATERIALS AND METHODS 
 

2.1 Description of the Study Area 
 
The study was undertaken in the administrative 
district of Melong found in Mungo division,          
littoral region of Cameroon Fig. 1. Melong 
administrative district is located between latitude 
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4ᵒ22’ to 6ᵒ20’ N and longitude 9ᵒ17’ to 10ᵒ52’ E. 
Melong falls within one of the agroecological and 
relief regions of Cameroon known as the 
Western Highlands. The Western Highlands of 
Cameroon is made up of the entire northwest 
and west regions as well as parts of the littoral 
and south west regions. It covers a surface area 
of over 50,000 km2 and has a population of over 
5 million inhabitants, making it one of the most 
densely populated agroecological zones in 
Cameroon. Agriculture is the predominant activity 
making the Western Highlands of Cameroon a 
major breadbasket of Cameroon and the central 
African sub-region [30]. 
 
Melong administrative district (the study area for 
this study) has a humid tropical climate 
characterized by two main season i.e. a short dry 
season and a long rainy season, and a mean 
annual temperature of about 25oC. The 
vegetation type is dominated by degraded forests 
and patches of savannah grassland. The soils 
are ferralitic, volcanic and andosols. Melong is 
drained by a dense network of streams and 
rivers taking their rise from the surrounding hills. 
 

2.2 Sampling, Data Collection and Data 
Analysis 

 
To attain the objectives of this study, both 
secondary and primary data were collected using 
a mixed research approach. For primary data 
collection, multiphase sampling technique was 
used. 

 
The multiphase sampling procedure was used as 
applied by other studies [31–33]. The first phase 
involved the purposive selection of Melong 
administrative district owing the predominance of 
cocoa-based agroforestry systems (the target 
farming system of the study). Melong is one of 
the main cocoa producing areas in Cameroon. 
The second phase involved focus group 
discussions with cocoa farming groups and key 
informant interviews with resource persons like 
chiefs, local authorities, agricultural extension 
agents, and others. This was done in order to get 
a general overview of the functioning of cocoa-
based agroforestry systems in Melong 
administrative district. The third phase involved 
household surveys during which 300 cocoa 
farmers were randomly sampled across different 
villages in Melong administrative district. All 
these different phases were done with the help of 
agricultural extension agents working in the study 
area. 

Secondary data for the study were collected from 
different sources including archives of the district 
delegations for agriculture and rural 
development; environment, protection of nature 
and sustainable development; forestry and 
wildlife; different libraries especially the libraries 
of the Melong council and that of the University 
of Dschang; scientific articles, books and book 
chapters both online and offline; and consulting 
different websites on the internet. Secondary 
data were collected in order to complement data 
obtained through primary data and in order to 
better compare and contrast the findings of the 
study with the findings of other related research 
works undertaken elsewhere. 
 

Primary data were collected through household 
surveys. The household surveys were conducted 
through the administration of semi-structured 
questionnaires to 300 randomly chosen cocoa 
farmers. The questionnaires were structured in 
such a way as obtain information on socio-
economic attributes of cocoa farmers as well as 
their perceptions of the use of agrochemicals and 
its socio-economic and environmental impacts. 
Household surveys were complemented with 
focus group discussions, key informant 
interviews and direct field observations. Key 
informant interviews, focus group discussions 
and direct field observations were mainly 
undertaken to ascertain the realities on the 
ground and to verify cocoa farmers’ perceptions 
gotten during household surveys.  
 

Data analysis was done using Microsoft Excel 
2007 and SPSS 17.0 software packages. 
Descriptive and analytical statistical tools were 
used. Descriptive statistics included charts, 
tables as well as percentage indices, while 
analytical were Spearman’s rank correlation, chi-
square test statistic, and logistic regression. 
Analytical statistics were used to ascertain the 
non-causal and causal relationships existing 
between socio-economic factors and cocoa 
farmers’ application of agrochemicals in cocoa-
based agroforestry systems. 
 

3. RESULTS 
 

3.1 Agrochemicals Used by Cocoa 
Farmers in Cocoa-Based 
Agroforestry Systems 

 

Different types of agrochemicals broadly 
classified under insecticides, pesticides and 
herbicides are used by cocoa farmers in cocoa-
based agroforestry systems Fig. 2. 
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Fig. 1. Map showing the study area  
Source: Authors 

 

 
 

Fig. 2. Agro-chemicals applied by farmers in cocoa-based agroforestry systems 
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As shown on Fig. 2, the main types of herbicides 
used by cocoa farmers in cocoa-based 
agroforestry systems are Paraquat (50%) and 
Glyphosate (40%). For fungicides, the main 
types used were Mancozeb (70%), Maneb 
(65%), Ridomil (60%), Caocobre (50%), and 
Nordox (40%). For insecticides, the main types 
used were Methyl (65%), Imidacloprid (60%), 
Endosulfan (50%), Cypermethrin (50%), and 
Fenobucarp (40%). 
 
3.2 Common Pests and Diseases 

Affecting Cocoa Perceived by Cocoa 
Farmers in Cocoa-Based Agroforestry 
Systems 

 
Different types of pests and diseases affecting 
cocoa in cocoa-based agroforestry systems were 
perceived by cocoa farmers Fig. 3. 
 
From Fig. 3, it is seen that the most common 
pests and diseases affecting cocoa perceived by 
cocoa farmers in cocoa-based agroforestry 
systems were Black pod – Phytophtora spp 
(100%), Capsid/Mirids – Distantiella theobroma 
and Sahlbergella singularis (100%), Cocoa 
Swollen Shoot Virus Disease – CSSVD (60%), 
Witches’ broom – Crinipellis perniciosa (50%) 
and Vascular streak dieback (40%). 

 
3.3 Cocoa Farmers’ Perceptions of the 

Socio-Economic and Environmental 
Impacts of Agrochemical Application 
in Cocoa-Based Agroforestry 
Systems 

 
Cocoa farmers had different perceptions of the 
socio-economic and environmental impacts of 
agrochemical application in cocoa-based 
agroforestry systems: some perceiving that 
agrochemical use has positive socio-economic 
and environmental impacts while others 
perceived that agrochemical use has negative 
socio-economic and environmental impacts 
Table 1. 
 
As shown on Table 1, most cocoa farmers 
perceived that the use of all three agrochemicals 
(herbicides, fungicides, and insecticides) in 
cocoa-based agroforestry systems have negative 
socio-economic and environmental impacts. For 
herbicides, 59.1% of the cocoa farmers sampled 
perceived that its use has mainly negative socio-
economic and environmental impacts, while 
40.9% perceived that the use of herbicides has 
positive socio-economic and environmental 

impacts. Chi-square test statistic (X2 = 14.7, 
p<0.05) showed a statistically significant 
difference in cocoa farmers’ perceptions of the 
socio-economic and environmental impacts of 
herbicide application in cocoa-based agroforestry 
systems. 
 
Concerning fungicides, perceptions varied with 
respect to the type of fungicide used by cocoa 
farmers in cocoa-based agroforestry systems 
Table 1. Fungicides such as Caocobre, Ridomil, 
Maneb and Mancozeb were perceived by most 
cocoa farmers (27.3%, 32.3%, 33.3%, and 43% 
respectively) to have negative socio-economic 
and environmental impacts in cocoa-based 
agroforestry systems. While fungicides such as 
Nordox, Kocide, Fydrox and Metalaxyl-M were 
perceived by most cocoa farmers (26%, 15.3%, 
8.3%, and 6.3% respectively) to have positive 
socio-economic and environmental impacts in 
cocoa-based agroforestry systems. Chi-square 
test statistic (X2 = 21.54, p<0.05) revealed a 
statistically significant difference in cocoa 
farmers’ perceptions of the socio-economic and 
environmental impacts of fungicide use in cocoa-
based agroforestry systems. 
 
For insecticides, it was found that cocoa farmers’ 
perceptions equally varied with respect to the 
type of insecticide used by cocoa farmers in 
cocoa-based agroforestry systems Table 1. 
Concerning insecticides like Cypermethrin, 
Imidacloprid, Cartap, Chlorpyriphos, Diazinon 
and Thiamethoxam, most cocoa farmers (30.7%, 
33%, 18%, 8.7%, 5.3% and 3% respectively) 
perceived that the use of these insecticides have 
negative socio-economic and environmental 
impacts in cocoa-based agroforestry systems. 
While for insecticides like Methyl, Endosulfan, 
and Fenobucarp, most cocoa farmers (35%, 
35.3% and 23.3% respectively) perceived that 
the use of these insecticides have positive socio-
economic and environmental impacts in cocoa-
based agroforestry systems. Chi-square test 
statistic (X2 = 34.79%, p<0.05) showed that 
cocoa farmers’ perceptions of the socio-
economic and environmental impacts of 
insecticides use in cocoa-based agroforestry 
systems were significantly different.  
 
3.4 Factors Influencing Cocoa Farmers’ 

Use of Agrochemicals in Cocoa-
Based Agroforestry Systems 

 
Spearman rank correlation and logistic 
regression coefficients showed the existence of a 
direct and indirect non-cause-effect and cause-
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effect relationship between explanatory variables 
and cocoa farmers’ use of agrochemicals in 
cocoa-based agroforestry systems Table 2. 
 
From Table 2, it is noticed that the main 
explanatory variables having a statistically 

significant direct non-cause-effect and cause-
effect relationship (p<0.05) with cocoa farmers’ 
use of agrochemicals in cocoa-based 
agroforestry systems were gender, income, 
availability of agrochemicals, access to 
information, membership in farming groups, and  

 

 
 

Fig. 3. Farmer perceived pests and diseases attacking cocoa in cocoa-based agroforestry 
systems 

 

Table 1. Socio-economic and environmental impacts of agrochemical application in cocoa-
based agroforestry systems 

 

Agrochemical Socio-economic/Environmental impact of agro-
chemical application 

X
2
 p-level 

Negative Positive 
Herbicides Frequency % Frequency %   
Glyphosate 26 23.6 18 16.4 14.17* 0.048 
Paraquat 39 35.5 27 24.5 
Fungicides Frequency % Frequency %  

 
 
 
21.54* 

 
 
 
 
0.000 

Nordox 42 14 78 26 
Kocide 44 14.7 46 15.3 
Caocobre 82 27.3 68 22.7 
Ridomil 97 32.3 83 27.7 
Fydrox 20 6.7 25 8.3 
Maneb 100 33.3 95 31.7 
Mancozeb 129 43 81 27 
Metalaxyl-M 11 3.7 19 6.3 
Insecticides Frequency % Frequency %  

 
 
 
34.79* 

 
 
 
 
0.000 

Methyl 90 30 105 35 
Endosulfan 89 29.7 106 35.3 
Cypermethrin 92 30.7 58 19.3 
Imidacloprid 99 33 81 27 
Fenobucarp 50 16.7 70 23.3 
Cartap 54 18 36 12 
Chlorpyriphos 26 8.7 19 6.3 
Diazinon 16 5.3 14 4.7 
Thiamethoxam 9 3 6 2 

* Significant at 5% probability level 
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Table 2. Factors affecting the use of agrochemicals by farmers in cocoa-based agroforestry 
systems 

 
Explanatory variable Correlation 

coefficient (r) 
P-level Logistic 

regression 
coefficient (B) 

P-level 

Age 0.11 0.269 0.05 0.374 
Gender 0.59* 0.000 1.25* 0.009 
Income 0.74* 0.000 2.62* 0.000 
Availability of agro-chemicals 0.50* 0.000 1.18* 0.018 
Farm size -0.57* 0.000 -1.21* 0.011 
Farm experience 0.06 0.546 0.03 0.683 
Level of education 0.03 0.608 0.001 0.719 
Number of farms -0.52* 0.000 -1.19* 0.014 
Household size 0.09 0.307 0.14 0.414 
Access to information 0.50* 0.000 1.17* 0.026 
Access to credit 0.14 0.211 0.07 0.356 
Membership in farming group 0.55* 0.000 1.18* 0.024 
Access to extension services 0.68* 0.000 2.04* 0.000 
Likelihood ratio Chi-square   136.97 0.000 
Nagelkerke R2   0.482  
Number of observations   300  

* Significant at 5% probability level 

 
access to extension services. Meanwhile the 
main explanatory variables having a statistically 
significant indirect or inverse non-cause-effect 
and cause-effect relationship (p<0.05) with cocoa 
farmers’ use of agrochemicals in cocoa-based 
agroforestry systems were farm size and number 
of farms. 

 
4. DISCUSSION 
 
4.1 Agrochemicals Used by Cocoa 

Farmers in Cocoa-Based Agroforestry 
Systems 

 
Different types of agrochemicals broadly 
classified under insecticides, pesticides and 
herbicides are used by cocoa farmers in cocoa-
based agroforestry systems.  The main types of 
herbicides used by cocoa farmers in cocoa-
based agroforestry systems are Paraquat and 
Glyphosate. For fungicides, the main types used 
were Mancozeb, Maneb, Ridomil, Caocobre, and 
Nordox. For insecticides, the main types used 
were Methyl, Imidacloprid, Endosulfan, 
Cypermethrin, and Fenobucarp. Cocoa farmers’ 
use of all these agrochemicals could be 
attributed to their relatively high income levels, 
easy access to the agrochemicals, availability of 
information on these agrochemicals, their 
membership in farming groups where information 
sharing on these agrochemicals is common; and 
the presence of agricultural extension agents 

who keep cocoa farmers abreast of the latest 
agrochemicals in the market. Studies have 
shown that farmers use different types of 
agrochemicals to control pests and diseases in 
their farms [1,3,6,29,30,34–37]. 

 
4.2 Common Pests and Diseases 

Affecting Cocoa Perceived by Cocoa 
Farmers in Cocoa-Based Agroforestry 
Systems 

 
Different types of pests and diseases                
affecting cocoa in cocoa-based agroforestry 
systems were perceived by cocoa farmers.               
The most common pests and diseases affecting 
cocoa perceived by cocoa farmers in                   
cocoa-based agroforestry systems were              
Black pod – Phytophtora spp, Capsid/Mirids – 
Distantiella theobroma and Sahlbergella 
singularis, Cocoa Swollen Shoot Virus          
Disease – CSSVD, Witches’ broom – Crinipellis 
perniciosa and Vascular streak dieback.                 
The recurrence of these pests and diseases in 
cocoa-based agroforestry systems could be 
attributed to the poor farming agricultural 
systems most cocoa farmers are increasingly 
resorting to such as cocoa monocultures, with 
little or no tree cover. In Cameroon, just a few 
studies have assessed the pests and diseases 
affecting cocoa agroforests [15,28,38]. The 
findings of this study will therefore add much to 
literature. 



 
 
 
 

Tsufac et al.; JEAI, 42(10): 26-37, 2020; Article no.JEAI.64228 
 
 

 
33 

 

4.3 Cocoa Farmers’ Perceptions of the 
Socio-Economic and Environmental 
Impacts of Agrochemical Application 
in Cocoa-Based Agroforestry 
Systems 

 
Cocoa farmers had different perceptions of the 
socio-economic and environmental impacts of 
agrochemical application in cocoa-based 
agroforestry systems: some perceiving that 
agrochemical use has positive socio-economic 
and environmental impacts while others 
perceived that agrochemical use has negative 
socio-economic and environmental impacts. 
Overall, most cocoa farmers perceived that the 
use of agrochemicals (herbicides, fungicides, 
and insecticides) in cocoa-based agroforestry 
systems have negative socio-economic and 
environmental impacts. The fact that a majority of 
the sampled cocoa farmers perceived that the 
use of agrochemicals in cocoa-based 
agroforestry systems has mainly negative socio-
economic and environmental impacts could be 
attributed to the fact that most of these cocoa 
farmers spend a lot of money to buy these 
agrochemicals to use in their cocoa farms, but 
the yields are never good enough to cover the 
cost of purchasing the agrochemicals. Equally, 
cocoa farmers have seen the level of soil fertility 
in their cocoa-agroforestry systems drop 
tremendously owing to their frequent application 
of these agrochemicals. The drop in soil fertility 
resulting from the application of agrochemicals 
could be caused by the toxic nature of most or all 
of these agrochemicals which harms soil 
organisms – the engineers working day and night 
to maintain levels of soil fertility in cocoa-based 
agroforestry systems. Studies carried out on 
different agricultural systems (cocoa-based 
agroforestry systems inclusive) [2,4–
5,7,8,15,16,39,40,41,42], have generally shown 
that the socio-economic and environmental 
impacts of agrochemical application are 
negative. 
 
4.4 Factors Influencing Cocoa Farmers’ 

Use of Agrochemicals in Cocoa-
Based Agroforestry Systems 

 
The main explanatory variables having a 
statistically significant direct non-cause-effect 
and cause-effect relationship with cocoa farmers’ 
use of agrochemicals in cocoa-based 
agroforestry systems were gender, income, 
availability of agrochemicals, access to 
information, membership in farming groups, and 

access to extension services. This implies that 
an increase in male farmers, income, availability 
of agrochemicals, access to information, 
membership in farming groups, and access to 
extension services leads to an increase in the 
use of agrochemicals in cocoa-based 
agroforestry systems. This could be attributed to 
the fact that male farmers have more resources 
than their female counterparts; farmers with more 
income are able to buy more agrochemicals than 
their resource poor counterparts; the availability 
of agrochemicals pushes cocoa farmers to go for 
them; access to information allows farmers to 
make informed decisions of the agrochemicals 
they wish to use; membership in farming groups 
permits farmers to share vital information on 
different types of agrochemicals; and access to 
extension services permits cocoa farmers to ask 
pertinent questions as to how the agrochemicals 
are used which increases their propensity to use 
the agrochemicals in their cocoa-based 
agroforestry systems. 
 

Meanwhile the main explanatory variables having 
a statistically significant indirect or inverse non-
cause-effect and cause-effect relationship with 
cocoa farmers’ use of agrochemicals in cocoa-
based agroforestry systems were farm size and 
number of farms. This implies that as the farm 
size and number of farms increases, cocoa 
farmers’ propensity to use agrochemicals in their 
cocoa-based agroforestry systems reduces. This 
could be attributed to the fact that large farm 
sizes and many farms are difficult to manage. 
The financial and material cost involved in 
managing large farm sizes and many farms 
cannot be borne by many cocoa farmers who are 
resource poor and mostly lead a hand-to-mouth 
existence. 
 

In Cameroon and across the tropics, few studies 
have examined the determinants of cocoa 
farmers’ application of agrochemicals in their 
cocoa-based agroforestry systems. However, 
studies carried out on other farming systems like 
that of Nkemleke [43], on market gardening 
farming systems in south west Cameroon; and 
that of Fan et al. [44], on farming systems in 
Northern China showed that different 
determinants affect farmers’ use of 
agrochemicals. 
 

5. CONCLUSION 
 
The application of agrochemicals in agroforestry 
systems in general and cocoa-based 
agroforestry systems in particular is 
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unprecedented as agroforestry systems are 
considered as environmentally benign, agro-
ecological and sustainable agricultural systems. 
It was within this framework that this study was 
undertaken to examine the determinants of 
cocoa farmers’ use of agrochemical in cocoa-
based agroforestry systems. It was found that the 
main types of herbicides used by cocoa farmers 
in cocoa-based agroforestry systems are 
Paraquat and Glyphosate. For fungicides, the 
main types used were Mancozeb, Maneb, 
Ridomil, Caocobre, and Nordox. For insecticides, 
the main types used were Methyl, Imidacloprid, 
Endosulfan, Cypermethrin, and Fenobucarp. The 
most common pests and diseases affecting 
cocoa perceived by cocoa farmers in cocoa-
based agroforestry systems were Black pod, 
Capsid/Mirids, Cocoa Swollen Shoot Virus 
Disease, Witches’ broom and Vascular streak 
dieback. Most cocoa farmers perceived that the 
use of all three agrochemicals (herbicides, 
fungicides, and insecticides) in cocoa-based 
agroforestry systems have negative socio-
economic and environmental impacts. The main 
explanatory variables having a statistically 
significant direct non-cause-effect and cause-
effect relationship with cocoa farmers’ use of 
agrochemicals in cocoa-based agroforestry 
systems were gender, income, availability of 
agrochemicals, access to information, 
membership in farming groups, and access to 
extension services, implying that an increase in 
these variables leads to in the use of 
agrochemicals in cocoa-based agroforestry 
systems. Meanwhile the main explanatory 
variables having a statistically significant indirect 
or inverse non-cause-effect and cause-effect 
relationship with cocoa farmers’ use of 
agrochemicals in cocoa-based agroforestry 
systems were farm size and number of farms, 
implying as these variables increase, cocoa 
farmers’ use of agrochemicals reduces. It is 
therefore recommended that policy makers take 
a critical look at the different agrochemicals used 
by cocoa farmers as well as the determinants of 
their use when formulating policies geared 
towards ensuring the sustainable use of these 
agrochemicals in cocoa-based agroforestry 
systems. 

 
6. POLICY RAMIFICATIONS 
 
The following policy implications emerge from 
this study: 
 
The main types of herbicides used by cocoa 
farmers in cocoa-based agroforestry systems 

were Paraquat and Glyphosate. For              
fungicides, the main types used were Mancozeb, 
Maneb, Ridomil, Caocobre, and Nordox. For 
insecticides, the main types used were Methyl, 
Imidacloprid, Endosulfan, Cypermethrin, and 
Fenobucarp. Thus, policies geared towards 
reducing the reducing the use of these 
agrochemicals should focus on these over-used 
agrochemicals. 

 
The most common pests and diseases affecting 
cocoa perceived by cocoa farmers in cocoa-
based agroforestry systems were Black pod – 
Phytophtora spp, Capsid/Mirids – Distantiella 
theobroma and Sahlbergella singularis, Cocoa 
Swollen Shoot Virus Disease – CSSVD, Witches’ 
broom – Crinipellis perniciosa and Vascular 
streak dieback. Policies should be formulated 
that target these common cocoa diseases. 

 
Most cocoa farmers perceived that the use of all 
three agrochemicals (herbicides, fungicides, and 
insecticides) in cocoa-based agroforestry 
systems have negative socio-economic and 
environmental impacts. Policies geared towards 
reducing the use of agrochemicals in cocoa 
agroforests should put in place in order to reduce 
the negative socio-economic and environmental 
impacts of these agrochemicals in cocoa-based 
agroforestry systems. 

 
The main factors directly influencing cocoa 
farmers’ use of agrochemicals in cocoa-based 
agroforestry systems were gender, income, 
availability of agrochemicals, access to 
information, membership in farming groups, and 
access to extension services. Policies geared 
towards reducing the use of agrochemicals in 
cocoa-based agroforestry systems should lay 
emphasis on these factors. 
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