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Abstract 

 

A comprehensive Integrated Pest Management (IPM) is an ecosystem approach to control insect and disease pests 

to minimize the use of pesticides. Cross River State was purposively selected based on training done by 

International Institute of Tropical Agriculture (IITA) through Sustainable Tree Crop Programme. The study 

explored the determinants of adoption behaviour. A systematic sampling technique was used to select a total of 108 

IPM trained respondents. Structured questionnaire was used to gather information on farmers’socio-economic 

factors affecting IPM Adoption, determine the IPM adoption behaviour of farmers and ascertain the constraints 

experienced from IPM adoption. Male respondents were 81.5% while the females were 18.5%. Majority (65.1%), 

were between the age range of 41 and 60 years which is an indication that they were still in their prime age. 

Majority (94.4%), of the respondents were educated and majority (97.2%) of the farmers own small farms between 1 

and 5 ha. Most of the respondents rated inaccessibility to market information as the highest constraint affecting IPM 

adoption with a Weighted Mean Score of 0.8. Majority (79.6%) had high level of intensity of IPM adoption while 

most of the respondents rated both pest monitoring and planting resistant varieties as the highest rate of adoption 

with a score of 2.9. A significant relationship exists between sex (X2 =42.815, p<0.05), age (X2 =65.148, p<0.05), 

education (X2 = 40.426, p<0.05), years of experience (X2 =110.333, p<0.05), and adoption behaviour. The 

contingency coefficient (CC) shows very strong relationship of sex 0.5328, age 0.6134, marital status 0.7758, 

education 0.5218 and years of experience 0.7108 with adoption behaviour. Farmers need to be encouraged in 

adopting IPM through marketing information that would reduce extortion of the farmers by local buying agents. 
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INTRODUCTION  
 

Cocoa was first located in Mexico and in 

other areas of centralAmerica thousands of 

years ago [38]. Cocoa was grown in many 

ancient south American cultures, the Aztecs 

and Mayans being the most well-known 

indigenes [42]. Cocoa trees were found 

growing wild in some areas of the Amazon 

and in current times, cocoa cultivation has 

spread and it can be located in West Africa, 

Asia, Central America and South America 

with each of them having different cocoa 

variety [38]. About 60% of the world’s cocoa 

is grown in West Africa, it has been the 

largest cocoa producer since the end of World 

War 1 and in recent times is the international 

center of production [39]. 

The foremost cocoa farms in Nigeria were in 

Bonny and Calabar in the 1870s but the area 

was not suitable for cocoa cultivation [29]. 

The relevance of cocoa to Nigeria can be 

examined based on its contribution to the 

economy of the nation.  

Nigeria used to be the second leading world 

producer of cocoa in the 70s but currently the 

world’s fourth largest producer after Ivory 

Coast, Indonesia and Ghana. The drop in 

production has been due to diverse factors 

such as ageing cocoa farmers and cocoa trees 

which occupy a large proportion of 

established plantations, government neglect of 

agriculture due to huge investments in the oil 

sector and inadequate fund to acquire inputs 

[12, 32].  Also, the deterioration in cocoa 

production in Nigeria is mainly due to the 

incidences of insect pests and diseases along 

with other factors [6]. The major insect pests 

of cocoa are Brown mirids (Sahlbergella 

singularis) and Black mirid (Distantiella 
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theobroma) which could cause an estimated 

loss of 100,000 tons. The main disease of 

cocoa is the ‘Black pod’ caused by 

Phytophthora palmivora and Phytophthora 

megakarya which results to 100% total loss 

[40].   

According to the United States Department of 

Agriculture-Agricultural Research Service 

[35] Integrated Pests Management (IPM) is a 

sustainable, science-based, decision-making 

process that combines biological, cultural, 

physical, and chemical tools to identify, 

manage, and reduce risk from pests and pest 

management tools and strategies in a way that 

minimizes overall economic, health, and 

environmental risks. 

The concept of integrated pest management 

(IPM), a sustainable strategy for managing 

pests, has been in practice for a long time. 

Although multiple sources define IPM in 

different ways, previous models primarily 

focused on the ecological, and to some extent 

on the evolutionary, aspects of pest 

management [28]. 

Integrated pest management is a 

complementary and necessary feature of 

sustainable agriculture, which aims to assure 

equitable, secure, sufficient and stable flows 

of both food and ecosystem services [34]. 

Agriculture will achieve sustainability only if 

the agro-ecosystem maintains stable 

productivity while resisting major 

disturbances including pest ravages [7]. 

A comprehensive IPM is an ecosystem 

approach to control insect pests that uses all 

available tools and combines different 

management strategies and practices to 

maintain the quality of stored products, 

enhance the sustainability (environmental, 

economic, and social) of stored product 

ecosystems, and minimize the use of 

pesticides in an effective, economical, and 

environmental way. There are usually six 

main elements in an IPM program [11] and 

any element of an IPM approach should use 

the knowledge of insect movement. 

Notwithstanding its low adoption rate in 

developing countries, IPM potentially offers 

the best route to economically efficient crop 

protection that increases and sustains farm 

productivity while minimizing threats to 

humans and the environment. 

Even though insect controls are affected by 

macro-economics, business decisions, and 

policy factors, integrated pest management 

(IPM) has been gradually adapted to insect 

control decisions in most countries. The IPM 

is ecologically-based and the operational plan 

of an IPM has at least two key elements: 

monitoring-based decision making and 

applications of multiple pest control tactics 

[11].  If the foundation of an effective IPM 

program is to understand pest ecology, then 

understanding insect movement should be at 

the core of any IPM decision. 

Several reports indicated that IPM 

implementation depends on numerous factors 

including the level of education, economic 

and social conditions, environmental 

awareness, rational thinking, moral values, 

regulatory aspects, government policies, 

availability of IPM tools, extension education, 

consumer preference, and retail marketing 

[27, 17, 15 and 30]. Several other definitions 

also focus on minimizing or eliminating the 

reliance on chemical control options, adopting 

a number of other options with the emphasis 

on environmental and human health. 

However, some practitioners interpret IPM as 

rotating chemicals from different mode of 

action groups to maintain pest control efficacy 

and reduce pesticide resistance with an 

emphasis on reducing pest damage. These 

definitions and interpretations represent a 

variety of objectives and strategies for 

managing pests including vertebrate and 

invertebrate pests, diseases, and weeds. IPM 

is not a principle that strictly and uniformly 

applies to every situation, but a philosophy 

that can guide the practitioner to use it as 

appropriate for their situation. IPM is an 

approach to manage pests in an economically 

viable, socially acceptable, and 

environmentally safe manner. 

Justification of the study 

The Cocoa Transformation Agenda was 

introduced by the Federal government of 

Nigeria to revitalize cocoa production in the 

country. There is great need for the success of 

this programme, though a major hindering 

factor that could affect this transformation 
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programme is the incidence of pest and 

disease infestation of cocoa. This major 

problem could be reducedusing Integrated 

Pest Management. In view of the above, this 

study becomes appropriate in evaluating and 

examining Nigerian cocoa farmers’ IPM 

adoption practices so as to provide a baseline 

information from which to assess 

advancement towards increasing IPM 

adoption. 

Objectives of the research 

The objectives of the study are to: 

1. Identify socio-economic factors affecting 

the adoption of IPM by cocoa farmers in the 

study area, 

2. Describe the enterprise characteristics of 

the farmer,    

3. Determine the behavior of farmers towards 

IPM adoption, 

4. Profile the constraints experienced from 

adoption of IPM. 
 

MATERIALS AND METHODS 

 

The Study Area  

Cross River State is a coastal state in South-

South geopolitical zone of Nigeria. Its capital 

is at Calabar, and it is named from the Cross 

River (Oyono), which passes through the 

State. Cross River is one of the 36 States of 

Nigeria and was formed from the eastern part 

of the Eastern Region on 27 May 1967. It 

borders to the north through Benue State, to 

the west through Ebonyi State and Abia State, 

and to the southwest through AkwaIbom 

State, while its eastern border forms part of 

the national border with Cameroon. 

The present Cross River State is made up of 

parts of old Calabar and Ogoja Provinces 

divided into 18 administrative units called 

Local Government Areas. The Local 

Government Areas include Obanliku, Obudu, 

Bekwara, Ogoja and Yala in the North 

Senatorial District, Boki, Ikom, Etung, 

Obubra, Abi and Yakurr in the Central 

District and Biase, Akankpa, Odukpani, 

Calabar Municipality, Calabar South, 

Akpabuyo and Bakasi in the Southern 

Senatorial District. Ejagham and Efik are 

major languages of the State.     

The State is situated within the tropics with 

total land area of 20,156 km2. It lies between 

latitudes 5°32' and 4°27' North and longitudes 

7°50' and 9°28' East. The Obudu and 

Obanliku Plateau with an altitude of 1,575.76 

meters above sea level enjoys a climate 

typical of the temperate regions of the world. 

Cross River State is an agricultural state and 

its economy relies partially on crops, such as 

cocoyam, rubber, oil palm, yam, cocoa, 

cashews and plantain, as well as fishing. 

Agriculture employs about 80% of the state’s 

labor force, and contributes about 40% to the 

Gross Domestic Product (GDP). The state has 

modern agricultural estates and several 

smallholder farms in the local government 

areas. The climate allows the growing of a 

wide variety of crops. Export crops are the 

focus of agricultural production and research 

of the state with livestock, fishing and forestry 

as pillars of the economy. 

Smallholder farmers account for a greater 

proportion of farm holdings in Cross River 

State. These farmers are the backbone of the 

agricultural sector in the state. Boki, Ikom and 

Etung are the three Local Government Areas 

known for the largest production of cocoa in 

the State.  

Data collection and analysis 

Sampling population and sample size 

A purposive selection of Cross River State 

from the South-South zone,was based on the 

training centers of the STCP/IITA. A 

systematic random sampling technique was 

used in selecting a total of 108 IPM trained 

respondents from the list of STCP/IITA 

Farmers Field School (FFS) in the state. 

Structured questions administered through 

questionnaire were used in collecting both 

quantitative and qualitative data from the 

selected cocoa farmers. Questions asked were 

categorized as: identify selected personal 

characteristics, identify enterprise 

characteristics, determine the behavior of 

farmers towards IPM adoption compared to 

their conventional practices, determine the 

constraints experienced from IPM adoption. 

The adoption of various practices was 

explained by the potential variables used and 

this included information in four broad 

categories: economic, social, management and 
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institutional factors. Some specific variables 

included farmer’s age, education, farm size, 

farming experience, and farm 

yields.Descriptive statistics was used for data 

presentation while Chi-square was used to test 

hypothesis 1.  

Hypotheses 

HO1: There is no significant relationship 

between the socio-economic characteristics 

and adoption behavior of the trained cocoa 

farmers. 

 

RESULTS AND DISCUSSIONS 

 

The socio-economic characteristics of the 

respondents 

Sex of Respondents 

The male respondents were 81.5% while the 

females were 18.5%. This is an indication that 

more males were involved in IPM adoption in 

cocoa farming than the females. In Nigeria, 

most agricultural culture limit women in 

acquiring land for tree crops cultivation which 

however affects gender issues in agricultural 

production and technology adoption. This 

finding is in line with [1], who opined that 

rural women farmers are constrained by 

adoption of modern technologies. Such factor 

could limit rural women’s ability to improve 

agricultural production and the well-being of 

their families (Table 1). 

Age of respondents 

The result reveals that few (25.9%) of the 

respondents’ ages were between age 21-40 

years while 9.0% fall between age 61-80 and 

majority (65.1%) were between the age range 

of 41 and 60 years. This indicates that most of 

them are still in their prime age and would be 

ready to learn and apply the skill of IPM 

techniques in their farms. Few youths are 

involved in cocoa farming which could affect 

IPM techniques adoption negatively as some 

of the techniques are labor intensive. This 

study supports the findings of [36] who stated 

that most of the farmers trained on IPM were 

still in their prime age and would be ready to 

adopt IPM (Table 1). Also, [37] described the 

challenges of the adoption of IPM technology 

in cocoa production in Nigeria. 

 

 

Marital Status of Respondents  

The result reveals that most (77.7%) of the 

respondents were married while 13.9% were 

single. This implies that large family size will 

create labor for IPM adoption. The high 

proportion of married respondents shows that 

more members of the farm family are likely 

going to be available for IPM adoption in the 

study area. This also corroborates the age 

distribution result that few youths are 

involved in cocoa production. According to 

[24] most married cocoa farmers relied on 

family labor, reducing the requirement for 

hire labor to carry out some IPM activities and 

thereby reducing their financial obligations. 

According to [26] the implication of this 

similar study is that farmers in the study area 

were matured and could effectively take 

crucial decisions jointly with their spouses. 

Marital status is a crucial factor in shaping 

social rural participation and acceptance of 

innovation. Farmers need a large family to 

reduce the cost of adopting IPM labor and 

maintain good farming practices in their farm 

especially for tree crop like cocoa (Table 1). 

 
Table 1. Distribution of respondents by socio-economic 

characteristic (n = 108) 

Variables Frequency Percentage 

Sex 

Male 88 81.5 

Female 20 18.5 

Age 

21-40 28 25.9 

41-60 60 65.1 

61-80 10 9.0 

Marital status 

Single 15 13.9 

Married 84 77.7 

Divorced 3 2.8 

Widowed 6 5.6 

Years of Farming experience 

1-10 22 20.4 

11-20 48 44.4 

21-30 30 27.8 

31-40 8 7.4 

Source: Field survey, 2021. 

 

Farming experience of the respondents 

The result in Table 1 revealed that many 

(44.4%) of the respondents had between 11 

and 20 years of experience in cocoa farming 

while only 7.4% had between 31 and 40 years. 

Farmers with longer farming experience are 
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expected to have higher inclination in 

adopting IPM technology. 

[20] in his study ascertained that an increased 

farm productivity,farmers’ education count 

less than farming experience while [21] 

opined that the tendency to adopt new 

innovations such as IPM depends on age of 

farmers, long time of farming business and 

access to capital (Table 1). 

Educational qualification of respondents 

The result shows that majority (94.4%) of the 

respondents were educated with primary 

(27.8%), adult education (4.6%), secondary 

(30.5%) and Tertiary (31.5%) while 5.6% had 

no formal education (Figure 1). 

 

 
Fig. 1. Educational qualification of respondents 

Source: Field survey, 2021. 

 

The outcome of this study revealed that 

majority of the respondents were literate 

which has positive influence on adoption of 

IPM innovation and supports the findings of 

[25] who posited that highliteracy level will 

predispose farmers to adopt and use improved 

farm practices. Also, [19] opined that 

education empowers individual to be 

receptive of the modern technologies in terms 

of decision making, problem solving and 

adaptation to change. The formal education of 

farmers is very vital in technology adoption as 

it helps in quick assimilation of the innovation 

such as IPM technologies. 

Farm size 

Figure 2 shows that majority (97.2%) of the 

respondents had farm size between 1 and 5 ha, 

while only 2.8% had 6-10 ha. This implies 

that majority of the farmers own small farms, 

which could facilitate high adoption of IPM 

technologies based on less cost in adoption 

covering small areas. The farm size 

distribution of the cocoa farmers showed that 

most cocoa farmers were smallholders 

growing cocoa on less than 10 hectares of 

farmland. This could be ascribed to land 

tenure system in Nigeria which favors land 

disintegration through inheritance. Cocoa 

farm size is expected to have a positive effect 

on adoption since as the farmer devotes more 

of his total available land to IPM in cocoa 

cultivation, there is the likelihood that cocoa 

output and income would increase, enhancing 

the probability of technology adoption [22] 

posited that 75.5% of the cocoa farmers in 

Nigeria were either small or medium scale 

farmers which is in line with the findings of 

this study. [31] had a contrary view and 

resolved that size of farm is not a determinant 

of Integrated Pest Management (IPM) 

adoption regardless of farmers’ scale of 

operation.  

 

 
Fig. 2. Distribution of respondents based on farm size 

Source: Field survey, 2021. 

 

Cocoa yield in respondents' farms 

The yield of cocoa beans is measured in terms 

of kilogrammes harvested in the last cropping 

season as presented in Table 2. The result 

shows that many (57.4%) of the respondents 

produced between 1-1,000kg while 32.4% 

produced 1,001-2,000kg, 7.4% produced 
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2,001-3,000kg, 1.9% produced 3,001-4,000kg 

while very few (0.9%) produced more than 

4,000kg. The level of cocoa production in this 

study could be due to their small size of farm 

and moderate adoption of the IPM technology 

by the respondents. 

 
Table 2 Distribution of respondents based on yield 

(kg/ha) 

Yield Frequency Percentage 

<1,000 62 57.4 

1,001-2,000 35 32.4 

2,001-3,000 8 7.4 

3,001-4,000 2 1.9 

>4,000 1 0.9 

Total 108 100.0 

Source: Field survey (2021). 

 

The result corroborates the findings of [10] 

who posited in his study that most cocoa 

farmers don’t produce at maximum level 

which could be as a result of farm age, insect 

pests and disease incidences and not adhering 

to recommended practices but controverts [8] 

whose report proved that yield of majority 

farmers was high with plots treated with IPM 

technology when compared with controls. 

Adoption of IPM technology favors high yield 

and would have a multiplier effect on high 

revenue obtained by farmers. 

Constraints of the respondents 

Weighted mean score was used in ranking the 

constraints experienced in adoption of IPM 

technology as rated by the respondents. Most 

of the respondents rated inaccessibility to 

market information as the highest constraint 

affecting IPM adoption with a score of 0.8 

followed by other off farm activities and 

inadequate labor which scored 0.7. Age of 

farm scored 0.6, inadequate credit facilities 

scored 0.5, Household size 0.4 while Contact 

with Extension agents and Membership of 

cooperative association scored the least with 

0.3. 

Inadequate marketing facilities and structure 

is a barrier to accessing marketing 

information. This problem can be solved by 

developing infrastructure of the existing 

market in the state and also by encouraging 

farmers in forming marketing co-operatives 

which will increase their capacity to negotiate 

with buyers. Farmers could also be trained on 

how to access market price information both 

locally and internationally. 

Inadequate labor and other off farm activities 

were rated second in ranking with a score of 

0.7 it is also a very severe constraints which 

could be as a result of rural urban drift of the 

youth in search for white collar jobs and 

riding motor bike and tricycle to earn daily 

income. Encouraging farm mechanization 

may be an option to overcome the problem of 

inadequate labor. 

The third highest severe factor affecting IPM 

adoption is inadequate credit facilities with a 

score of 0.5. This could be as a result of 

inability of the farmers to obtain loan from 

financial institutions due to their inability to 

provide collateral (Table 3). 

 
Table 3. Distribution of respondents based on constraints to IPM adoption 

Constraints Very severe Severe Not severe Weighted 

Mean 

score 

Freq % Freq % Freq %  

Age of farm 21 19.4 25 23.2 62 57.4 0.6 

Other off farm activities 14 13.0 47 43.5 47 43.5 0.7 

Access to Market Info 34 31.5 16 14.8 58 53.7 0.8 

Inadequate labor 12 11.1 51 47.2 45 41.7 0.7 

Household size 8 7.4 25 23.2 75 69.4 0.4 

Inadequate credit facilities 23 21.3 12 11.1 73 67.6 0.5 

Contact with Extension Agents 6 5.5 15 13.9 87 80.6 0.3 

Membership of farmers/cooperative 

association 

13 12.1 9 8.3 86 79.6 0.3 

Source: Field survey, 2021. 
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Lack of capital due to seasonal liquidity and 

poor access to credit facilities makes 

technology utilization amongst poor farmers 

challenging thereby threatening sustainability 

of IPM adoption. 

[9] opined that farmers' inaccessibility to 

credit contributes to lack of fund due to 

government inability to provide soft loan to 

farmers. 

Household size which is the fifth constraint 

with a score of 0.4 could be due to large 

family size and inability to cope with little 

revenue to feed many mouths and maintain 

the family upkeep.  The provision of adequate 

financial support to cocoa farmers will 

increase credit facilities that will assist the 

farmers in coping with their household 

expenditure. This could also encourage the 

farmers toaccess more communal land for 

cocoa production.  

[41] also reported that Ghana reduced rural 

poverty by 24% between 1990 and 2005, 

principally as a result of empowering small-

scale farmers through adoption of improved 

technologies. This could be encouraged in 

Nigeria through the use of Farmers Field 

School (FFS) in training cocoa farmers on 

IPM throughout the cocoa producing States in 

order to empower the small-scale farmers and 

reduce poverty. 

Adoption behavior 

Intensity of adoption 

Intensity of adoption is a measure of the 

percentage of total land on which the cocoa 

farmers implemented IPM practices in their 

cocoa farms as compared with the total area of 

land they used for cocoa growing. It refers to 

the level of use of a given technology in any 

time period.  

Table 4 revealed that majority (79.6%) had 

high level of intensity of adoption, 17.6% had 

medium while 2.8% had low level. This 

implies that the respondents implemented 

IPM in high proportion of their total cocoa 

farm land. 

[13] defined intensity of adoption as the level 

of adoption of a given technology (for 

instance the number of hectares planted with 

improved seed or the amount of fertilizer 

applied per hectare). Intensity of adoption has 

been measured in several ways in literature. 

[18] defined intensity as the number of 

technologies adopted.  

Other researchers such as [5] defined intensity 

of adoption as the proportion of area under the 

improved varieties. 

 
Table 4. Distribution of respondents based on intensity 

of adoption 

Intensity 

Categories 

(Ha) 

Frequency Percentage 

1-2 

3-4 

5-6 

Total 

86 

19 

3 

108 

79.6 

17.6 

2.8 

100.0 

Source: Field survey, 2021. 

 

Rate of adoption 

Rate of adoption refers to the relative speed 

with which farmers adopt an innovation. It is 

usually measured by the length of time 

required for a certain percentage of members 

of a system to adopt an innovation.  

The rate of adoption was ranked using 

Weighted Mean Score as rated by the 

respondents. Most of the respondents rated 

both pest monitoring and planting resistant 

varieties as the highest rate of adoption with a 

score of 2.9. Weeding 2-3 times a year and 

appropriate use of recommended pesticide 

scored 2.8, followed by pruning of basal 

chupons and routine sanitation of farm (such 

as removal of mistletoe, climbers, lichen, 

moss) which both scored 2.7.  

Also, water management androutine 

destruction of infected cherelles scored 2.6 

each while fertilizerand soil management 

scored 1.9 and biological control scored 0.7. 

Pest monitoring and planting resistant 

varieties are the highest adopted IPM 

technology which may be due to the training 

received from Cocoa Research Institute of 

Nigeria (CRIN) on improved cocoa varieties, 

accessibility to the varieties and pest 

management.  

According to [3] Integrated pest management 

(IPM) is a potentially effective method that 

makes use of many non-chemical means to 

control pests, but its adoption is low. 

Biological control scored the lowest due to its 

complexity in IPM technology. Despite the 

expected benefits of many agricultural 

technologies, farmers often adopt them at a 
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slower pace than might be expected in 

developing countries [33]. 

 

 
Table 5. Respondents’ rate of IPM adoption       n=108 

 Year 1 Year 2 Year 3 Year 4 Year 5 WMS 

Freq % Freq % Freq % Freq % Freq % 

Pruning of basal 

chupons 

15 13.9 9 8.3 31 28.7 33 30.6 20 18.5 2.7 

Fertilizer and soil 

management      

13 12.0 22 20.4 23 21.3 19 17.6 31 28.7 1.9 

Water 

management                         

26 24.1 9 8.3 35 32.4 24 22.2 14 13.0 2.6 

Weeding 2-3 

times a year               

17 15.7 17 15.7 24 22.2 27 25.1 23 21.3 2.8 

Routine 

destruction of 

infected cherelles 

17 15.7 12 11.1 27 25.0 25 23.2 27 25.0 2.6 

Routine sanitation 

of farm such as 

removal of 

mistletoe, 

climbers, lichen, 

moss 

12 11.0 14 13.0 26 24.0 28 26.0 28 26.0 2.7 

Biological control                           20 18.5 19 17.6 20 18.5 21 19.5 28 25.9 0.7 

Pest monitoring                              19 17.59 12 11.1 30 27.8 35 32.4 12 11.1 2.9 

Planting resistant 

varieties       

13 12.0 18 16.7 33 30.6 28 25.9 16 14.8 2.9 

Appropriate use 

of recommended 

pesticide 

7 6.5 16 14.8 25 23.1 34 31.5 26 24.1 2.8 

Source: Field Survey, 2021 

WMS: Weighted Mean Score 

Grand Mean Score: 2.5 

 

Scale of adoption 

Findings presented in Table 6 concern the 

scale of adoption which had some 

implications for the future direction of IPM 

practices. The study measured the number of 

technological components that were tried after 

the respondents were trained. The result 

revealed the Weighted Mean Score of all the 

IPM techniques that were tried by the 

respondents as follows: pruning of basal 

chupons 1.9, weeding 2-3 times a year 1.9, 

routine destruction of infected cherelles 1.8.  

 
Table 6. Distribution of respondents based on scale   n=108 

IPM Technologies 

 

Full trial Some trial Never tried WMS 

Freq % Freq % Freq % 

Pruning of basal chupons - - 98 90.7 10 9.3 1.9 

Fertilizer and soil management      15 13.9 32 29.6 61 56.5 1.2 

Water management                         1 0.9 71 65.7 36 33.3 1.6 

Weeding 2-3 times a year               - - 101 93.5 7 6.5 1.9 

Routine destruction of infected cherelles - - 86 79.6 22 20.4 1.8 

Routine sanitation of farm such as removal of 

mistletoe, climbers, lichen, moss                             

- - 101 93.5 7 6.5 1.9 

Biological control                           23 21.3 21 19.4 64 59.3 0.8 

Pest monitoring                              - - 84 77.8 24 22.2 1.8 

Planting resistant varieties       - - 88 81.5 20 18.5 1.8 

Appropriate use of recommended pesticide             - - 93 86.1 15 13.9 1.9 

Source: Field survey, 2021. 

WMS-Weighted Mean Score 

Grand Mean=1.6 

 



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development  

Vol. 24, Issue 4,  2024 

PRINT ISSN 2284-7995, E-ISSN 2285-3952  

885 

Routine sanitation of farm such as removal of  

mistletoe, climbers, lichen, moss 1.9, pest 

monitoring 1.8, planting resistant varieties 1.8 

and appropriate use of approved and 

recommended pesticides 1.9 which are higher 

than the grand mean of 1.6 and are regarded 

as high trials while water management had 

1.6,  fertilizer and soil management had 

1.2and Biological control had 0.8 which are 

equal or below the grand mean score of 1.6 

and are regarded as low trials. The result 

indicates that the respondents had higher trials 

of the IPM technologies. 

This finding is similar to the findings of [16] 

who reported that durian growers had high 

level of IPM trial. According to [2] certain 

research technologies, which are deemed to 

improve farm production, may be beyond the 

understanding of rural farmers, even with the 

interpretation of extension agents especially 

when it is more costly than their local 

techniques. 

Association of socio-economic relationship 

and IPM adoption 

Table 7 reveals that significant relationship 

exists between sex (X2 =42.815, p<0.05), age 

(X2 =65.148, p<0.05), marital status (X2 

=163.333, p<0.05), education (X2 =40.426, 

p<0.05), years of experience (X2 =110.333, 

p<0.05), and adoption behavior. The null 

hypothesis is rejected as all variables show 

significant relationship. The contingency 

coefficient (CC) shows strong relationship of 

the variables with adoption behavior; sex 

0.5328, Age 0.6134, marital status 0.7758, 

education 0.5218 and years of experience 

0.7108.  

 
Table 7. Association of socio-economic relationship and IPM adoption 

Variables Df X2 P CC Decision 

Sex 

Age 

1 

33 

42.815 

65.148 

0.000 

0.001 

0.5328 

0.6134 

S 

Marital status 3 163.333 0.000 0.7758 S 

Education 4 40.426 0.000 0.5218 S 

Years of experience 29 110.333 0.000 0.7108 S 

Source: Field survey, 2021. 

 

This finding is supported by the study of [14] 

who posited that Education expands 

individual scope of inference and paradigm, 

whereas training re-enforces individual’s 

experience and up-grade the skills for 

effective implementation of any novel 

technology. Education enhances individual 

farmer’s ability to access and process 

agricultural information, and the application 

of information in improving on-farm 

activities. Educational status is assumed to 

influence cocoa production technologies 

positively because with higher level of 

education the farmers would be in a position 

to technically and economically assess the 

new crop or technology to clear doubts and 

uncertainties associated with it and enhance 

its adoption. The significant relationship of 

sex implies that men and women have roles to 

play in the adoption of IPM in cocoa farms. 

However, cocoa farming is labor intensive 

which is confirmed by [23] findings that men 

are more decisive, aggressive, logically 

ambitious and have strength to withstand the 

rigors of farming. 

According to [4] since cocoa farming is 

dominated by male farmers, it is expected that 

more male cocoa farmers would adopt 

technologies than their female counterparts, 

other things being equal. This is because 

women have less access to credit and land as 

collateral when compared with men,as well as 

relying mostly on hired labor which is scarce 

due to migration of the rural youth to the 

urban areas to seek for jobs with relatively 

better remuneration.  

Adoption of IPM by cocoa farmers have 

economically impacted farmers in a number 

of ways including increase in cocoa yield 

which invariably translates to increased 

income and profit. Also, increased yield 

encourages the creation of more efficient 

market and export opportunities. In addition, 

there is a substantial reduction in the quantity 

of pesticides applied to cocoa farms which 

leads to reduced input cost and lowering of 
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hazards that are associated with food 

poisoning through gradual intake of 

chemically produced cocoa beans. Other 

economic benefits of IPM adoption are 

reduction of insects and disease pests attack 

and improved cocoa beans quality. 

 

CONCLUSIONS 

 

The findings of this study inferred that 

majority of the respondents were literate 

which has positive influence on adoption of 

IPM innovation which is very vital in 

technology adoption as it helps in quick 

assimilation of the innovation. Majority of the 

farmers own farm size less than 10 hectares 

which showed that the cocoa farmers were 

smallholders who could be ascribed to land 

tenure system in Nigeria which favors land 

disintegration through inheritance. This is also 

reflected in their cocoa yield. Marketing 

information is a problem which can be solved 

by developing structure of the existing market 

in the state and also by encouraging farmers in 

forming marketing co-operatives which will 

increase their capacity to negotiate with 

buyers.  

Farmers could also be trained on how to 

access market price information both locally 

and internationally. 

The result on adoption behavior of intensity, 

rate and scale revealed that most of the 

respondents were early adopters and had a 

higher scale of adoption.  

More youth should be encouraged by the 

government to take up cocoa farming to 

enhance sustainability of IPM adoption.  

The farmers are constrained financially, so 

they need to be supported with soft loan to 

enhance increase in their hectare of cocoa 

farms.  

Yield improvement programme such as 

rehabilitation programme in agronomic 

practices should be initiated in order to 

increase cocoa yield of farmers. 

Women should be encouraged to grow cocoa 

and they should be given access to farm land 

for tree crops. 

Way forward 

There is need to bring up policies that will 

enhance sustainability of continuous use of 

IPM to boost production among farmers in the 

study area. The time of paradigm shift from 

the farmers’ primitive ways of controlling 

insect pest and diseases to a more effective 

and efficient methods of control is now. 
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