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ABSTRACT 

The study assessed the effect of the adoption of chemical crop protection techniques on the income of maize 

farmers in Wukari Local Government Area of Taraba State. Multi-stage, purposive and simple random sampling 

techniques were employed in obtaining primary data from 120 farmers located in four villages (Arufu, Byepyi, 

Chonku and Tsokundi) by means of questionnaire and interview schedule. The data was utilized to determine 

farmers’ awareness of chemical crop protection techniques and the effect of adoption of the techniques on their 

income. Data collected were analysed using frequency counts, percentages and t-test statistics. Findings 

revealed that all the respondents (100%) were aware of chemical crop protection techniques. Although 

awareness of chemical crop protection techniques was high among the farmers, not all the packages on chemical 

crop production techniques were uniformly adopted by the farmers. This may be due to the large numbers of 

farmers without formal education (49.1%) observed. Low levels of education could adversely affect the 

effective handling and use of agro-chemicals by the farmers.  The T-test analysis shows that there exists a 

significant difference (t= -4.7; p<0.05) in income of farmers before and after the adoption process. It is 

recommended that more educational activities be vigorously pursued in the study area to deal with the 

challenges of low literacy and non adoption of some of the chemical crop protection packages among the 

farmers. 

__________________________________________________________________________________________ 
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INTRODUCTION 

In spite of the importance of petroleum in the 

economy of Nigeria, the country is still essentially an 

agricultural nation. According to Government of 

Nigeria (2006), agriculture contributed about 32.1% 

of the Gross Domestic Product (GDP) in 2006. 

However, the Nigerian agricultural situation is 

characterized by a production base that is still far too 

traditional for effective development of the sector. 

This has necessitated relevant authorities to institute 

programmes aimed at boosting agricultural production 

through the adoption of appropriate technologies. 

These programmes include the River Basin 

Development Authorities (RBDAs), the Operation 

Feed the Nation (OFN), Green Revolution (GR), 

Agricultural Development Programmes (ADPs) and 

the three Universities of  Agriculture that were 

established in 1980s. In recent years, State and 

Federal Governments of Nigeria tinker with variants 

of these in the agricultural components of the new 

partnership for African Development (NEPAD), and 

the National Economic Empowerment Development 

Strategy (NEEDS) (FGN, 2004). 

The use of chemicals as a technique for crop 

production by farmers is perhaps one of the most 

important ways of boosting agricultural production in 

Nigeria. Agro-chemicals, when effectively used have 

been known to minimize yield losses in addition to 

reducing drudgery that is often associated with 

manual farm operations. Conversely, the wrong 

handling and application of agro-chemicals could 

pose serious setback to the farmers’ health and could 

also lead to environmental degradation, hence the 

need for farmers to adopt only recommended 

chemical crop protection techniques. Alfred (2006) 

has argued that the need for increased production 

through the instrumentality of improved technology 

cannot be over-emphasized. 

One of the most important problems facing 

agricultural extension service in Nigeria today is that 

of diffusion of innovations and the adoption of 

improved technologies by the farmers (Mundi and 

Ezenwa, 2005). The problem of diffusion and 

adoption of improved technologies by farmers in 

Nigeria is further aggravated by illiteracy (Musa, 

2010). Although maize is one of the popular crops 

grown in Wukari, it appears only little attention has 

been devoted to adoption of modern technologies 

known for optimizing maize production in the past. 

This study was therefore, designed to investigate the 

economic benefits achievable from adopting chemical 

crop protection techniques by maize farmers in the 

study area.  
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Objectives of the Study 
The main objective of the study is to assess the effect 

of adopting chemical crop protection techniques on 

farmers’ income. The specific objectives were to: 

1. Determine farmers’ awareness and adoption 

of chemical crop protection techniques 

2. Identify farmers’ source of information on 

chemical crop protection techniques 

3. Identify the reasons why farmers adopt 

chemical crop protection techniques in the 

study area 

4. Examine the effect of chemical crop 

protection adoption on farmers’ income 

 

Hypothesis 

Hoi: There is no significant difference in farmers 

income before and after the adoption of chemical crop 

protection techniques. 

 

MATERIALS AND METHOD 

The study area: Wukari is one of the 16 Local 

Government Areas of Taraba State. It is located in the 

southern part of the State between latitude 6
0
25` and 

90
0
30`N and longitudes 90

0
30` and 11

0
45`E, with 

land mass of 4,308km
2
 and an estimated population of 

241,546 people as at 2006 census (NPC, 2006). It 

bordered with Benue State, Nassarawa State, Ibi, 

Donga and Gassol LGAs in the West, North-West, 

North, South-East and North-East respectively. The 

area is characterized by alternating dry and wet 

seasons with mean annual rainfall ranging from 90 to 

1400 mm per annum. It has annual temperature ranges 

between 28
0
 - 35

0
c and it has savannah and rainforest 

vegetation distribution (Bashir, 2000). The people of 

the area are predominantly of the Jukun ethic group 

whose main occupation is farming. They grow crops 

such as yam, maize, cassava, guinea cone, rice and 

pearl millet in large quantities. 

 

Nature and source of data 
Primary data were collected through the use of 

structured questionnaires and interview schedules 

administered to 120 maize farmers in the area with the 

help of 10 enumerators from Taraba State Agricultural 

Development Project Extension Agents. The data 

were collected at the end  

 

 

 

 

 

 

of 2009/2010 cropping season from 4 wards of the 

area (namely, Akwana, Chonku, Jibu, and Tsokundi). 

 

Sample size and sampling procedure: Multistage, 

purposive and simple random sampling techniques 

were employed in selecting respondents for the study. 

In the first stage, Wukari Local Government Area was 

purposively selected and studied because maize 

production and marketing is commonly practiced in 

the area. In the second stage, out of 10 wards in the 

area, 4 wards were randomly selected from which one 

(1) village was selected at random from each of the 4 

wards. The villages were Arufu from Akwana ward, 

Byepyi from Jibu ward, Chonku from Chonku ward 

and Tsokundi village from Tsokundi ward. In the final 

stage, 30 maize farmers from each of the four (4) 

villages were randomly picked for questionnaire 

administration. The study therefore utilized 120 maize 

farmers in the area for assessment of the effect of 

adopting chemical crop protection techniques on their 

income. 

 

Analytical technique 

Both descriptive and inferential statistics were 

employed for the purpose of data analysis. The 

analysis was done using frequency counts, 

percentages and T-test for difference in means of 

farmers’ income. 

 

RESULTS AND DISCUSSION 

Socio-economic characteristics of maize farmers 

The socio-economic characteristics of respondents 

contribute immensely to the adoption of new 

agricultural practices (Nnena and Adaeze, 2006). A 

sizeable proportion of the respondents (32. 5%) fell 

between the ages of 40 and 49 years (Table 1). These 

respondents were within the category that Banmeke 

and Olowu, (2005) termed as eager to learn new 

innovations. Also, majority of the respondents 

(68.3%) were between the age ranges of 20 -49 years 

which corroborates the findings of Nwachuku and 

Jibowo (2000) who reported that majority of farmers 

were below the age of 50 years. Similarly, majority of 

the respondents surveyed (59.1%) were females, 

where as the males were in the minority (40.8%). This 

shows that in spite of the numerous domestic 

activities usually undertaken by women, they were 

more involved in farm activities than men. Olawoye 

(1989) reported that 80% of the work done on the 

farm in Nigeria, especially in food production, 

harvesting and processing are carried out mainly by 

women. The educational level of the respondents was 

found to be low, with almost 50% having no formal 

education. Similar low level of education among 

Nigerian farmers was reported by Musa, (2010) in 

north-east Nigeria. Low level of education among 

farmers could adversely affect their adoption of 

agricultural technologies. As observed by Adams, 

(1982) formal education has the potential for making 

up for some of the deficiencies in man; it enhances 

understanding and communication in agriculture.  
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Table 1. Socio-economic characteristics of the respondents  

 
Characteristics Frequency (120) 

Age (Years)     

20 - 29 19(15.8) 

30 – 39 24(20) 

40 – 49 39(32.5) 

50 – 59 23(19.5) 

60 and above 15(12.5) 

Sex  

Male 49(40.8) 

Female 71(59.1) 

Marital status  

Single 46(38.3) 

Married 58(40.3) 

Widowed 03((2.5) 

Divorced 13(10.8) 

Educational status  

No Formal Education 59(49.1) 

Primary Education 34(38.3) 

Secondary Education 22(18.3) 

Tertiary Education 05(4.1) 

Farming experience (years)  

1 – 10 79(65.8) 

11 – 40 41(34.1) 

Family size     

1 – 5 31(25.8) 

6 – 10 56(46.6) 

11 – 15 33(27.5) 

Farm size (ha)  

< 2 97(80.8) 

2 – 5 18(15) 

> 5 05 (4.1) 

Source: Field survey, 2010   Note: Values in parenthesis are percentages 

 

Farming experience, family size and farm size have 

been known to contribute greatly to agricultural 

production activities of the rural people. Majority of 

the respondents (65.8%) have between 1 - 10 years of 

farming experience, while 34.1% have 11 - 40 years 

of farming experience. The preponderance of 

respondents that are comparatively new in farming 

over more experienced respondents in the study area, 

suggests that the least experienced respondents may 

require more innovative information through 

extension to boost their farm production. Majority of 

the respondents (74.1%) have large family size (6-15 

family members). Respondents interviewed indicated 

that the bulk of farm labour is usually provided by 

family members, hence the larger the family size the 

lesser the cost of farm labour to be incurred. This 

possibly justifies the abundance of large families in 

the study area. The study reveals a dominance 

(80.8%) of small-scale farm holdings (<2 hectares of 

farm land) over large-scale farms. Farmers 

interviewed indicated that problems of land tenure are 

a serious obstacle to farmers’ access to large areas of 

land in the study area. Small - scale production by 

farmers has the propensity of leading to low yield and 

ultimately low income for the farmers. 

 

Farmers’ awareness and adoption of chemical crop 

protection techniques 

Awareness of chemical crop protection techniques 

(100%) was high among the respondents (Table 2). 

High awareness of chemical crop protection 

techniques was traceable to farmers’ realization of 

some of the benefits inherent in the use of 

agrochemicals for crop protection. This implies that  

 

 

farmers adopt chemical crop protection techniques 

because they are fully aware of the importance using 

the techniques on their farms. This finding is 

consistent with (Jungur and Obidi, 2009; Sabo et al. 

2014). 
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Although awareness of a given innovation has been 

closely linked with its adoption, report by Agwu 

(2001) has shown that adoption of technologies varies 

among famers.  Hence, in spite of farmers’ awareness 

of chemical crop protection techniques as shown in 

table 2, not all the packages of chemical crop 

protection techniques were uniformly adopted by all 

the farmers (Table 3). The use of herbicides was 

ranked first (57.5%), while the use of pesticides 

ranked last (22.5%) in the adoption process. This 

suggests that awareness of an innovation package by 

farmers is not synonymous with its total adoption.  

 

Table 2. Awareness of chemical protection techniques 

  

Farm Location Yes (120) No (120) 

Arufu 30(100)                    0(0) 

Byepyi 30(100)                    0(0) 

Chunkwu 30(100)                    0(0) 

Tsokundi 30(100)                    0(0) 
Source: Field survey, 2010 Note: Values in parenthesis are percentages 

 

Farmers’ sources of information on chemical crop 

protection techniques 

Respondents’ source of information on chemical crop 

protection techniques was investigated and the results 

of the various sources of information available to the 

farmers include Radio (18.3%), Agricultural extension 

agents (26%) and neighbours/friends (45%). Thus,  

 

 

 

 

this finding is closely related to that of Nwachukwu 

and Jibowo (2000) who reported that fellow farmers 

are the main source of information to other farmers. 

Television (0%) ranked last as a source of information 

to the respondents. This trend is attributable to the 

prohibitive cost of television sets and the lack of 

electricity supply in the study area. 

 

Table 3. Adoption of chemical crop protection techniques by farmers 

 

Chemical crop protection technique Adoption rate Rank 

Use of herbicides *69 (57.5) 1
st 

  

Use of pesticides  *27 (22.5) 4
th

 

Chemical seed treatment before planting *34 (28.3) 3
rd

 

Chemical seed treatment after planting *52 (43.3) 2
nd 

 
Source: Field survey, 2010. Note: Values in parenthesis are percentages. 

* = Multiple responses  
 

Table 4. Source of information on chemical crop protection techniques 

 

Source of information Frequency (120) Rank 

Television 0 (0) 5
th

 

Radio  22 (18.3) 3
rd

 

Taraba State ADP Extension Staff 31 (25.8) 2
nd

 

Neighbours/Friends 54 (45) 1
st
 

Others  13 (10.8) 4
th

 
Source: Field survey, 2010. Note: Values in parenthesis are percentages. 

 

Reasons why farmers adopt chemical crop 

protection techniques 

Farmers adopt any given innovation for varied 

reasons. The high crop yield (43.3%) that is usually 

associated with the use of chemicals as a measure for 

crop protection ranked first as the reason why farmers 

adopt chemical crop protection techniques in the study 

area while high income (30.8%), prevention of storage 

losses (17.5%) and adaptability and workability 

(8.3%) ranked second, third and fourth respectively 

(Table 5). The farmers maintained that in spite of the 

high cost of agrochemicals the benefits derived from 

their usage far outweigh the cost. This supports 

findings of Sabo et al. (2014) that farmers are not 

usually bothered by the cost of insecticides during 

purchase.  
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Table 5: Reasons for adoption of chemical crop protection technologies  

Reasons for adoption Frequency (120) Rank 

High crop yield 52 (43.3) 1st 

High income 37(30.8) 2nd 

Prevention of storage loss 21 (17.5) 3rd 

Adaptability and workability  10 (8.3) 4th 
Source: Field survey, 2010. Note: Values in parenthesis are percentages. 

 

Effect of chemical crop protection adoption on 

farmers’ income. 
Table 6 shows farmers’ income in relation to adoption 

of chemical crop protection techniques. The table 

shows that 75% of the respondents earned <N20, 000 

from the sales of their maize produce before adoption. 

After the adoption process however, 58.3% of the 

farmers earned between N50, 000 – N79, 000. Also,  

 

the result of t-test analysis shows that there is a 

significant difference in the mean income of the 

respondents (t = - 4.7, P< 0.05) (Table 7) hence, the 

null hypothesis was rejected. It therefore means that 

the income of the farmers before adoption differs 

from their income after adoption.  

 
 

Table 6: Percentage distribution of farmers according to income derived before and after 

adoption of chemical crop protection 

Annual income (N) Before Adoption (n = 120) After Adoption (n = 120) 

< 20, 000 90 (75) 0.0 (0.0) 

20, 000 - 49, 000 20 (10.6) 35 (29.1) 

50, 000 - 79, 000 07 (5.8) 70 (58.3) 

80, 000 - 100, 000 03 (2.5) 05 (4.1) 

> 100, 000 0.0 (0.0) 05 (4.1) 
Source: Field survey, 2010. Note: Values in parenthesis are percentages. 

 
Table 7: Results of t - Test on farmers income before and after adoption. 

Parameter n Mean (N) SD t - Value DF 

Income before 120 35, 217 35362.9   

    -4.7 119 

Income after 120 68, 244 68525.6   
Source: Field survey, 2010. Note: Values in parenthesis are percentages. 

 

CONCLUSION AND RECOMMENDATIONS 

It was found that most of the farmers are within the 

productive age bracket and majority of them were 

females. In addition, the study found significant 

difference in the mean income of farmers before and 

after the adoption process. Similarly, awareness of 

chemical crop protection techniques was found to be 

high among the farmers and this probably explains the 

high adoption rate of some of the packages observed. 

Also, the study reveals a significant difference in 

farmers’ income before and after the adoption 

process, suggesting high income for the farmers as a 

result of the adoption of chemical crop protection 

techniques. 

The findings hold some implications for extension 

service delivery. Hence, since most of the farmers are 

in their prime age, more attention should be focused 

on this group of farmers in the planning and execution 

of agricultural extension programmes in rural 

communities. Furthermore, in order to tackle the 

problem of low education among the farmers, 

government should make serious efforts at providing 

education to farmers so as to improve agricultural 

extension service delivery system. 

In the same vein, efforts should be made by extension 

communicators and planners to educate farmers on 

how to use chemical crop protection techniques 

appropriately. This is because most farmers seem to 

lack the adequate knowledge of how to use agro-

chemicals on their farms.  

 



Dutse Journal of Agriculture and Food Security                                                                                  Musa et al. 

Volume 1 Number 1 December, 2014 pp 36 - 41 

 

 

 41 

REFERENCES 

Adams, M.E. (1982). Agricultural Extension in 

Developing Countries, Longman Group 

Ltd: Singapore pp:108 

 

Agwu A E (2001). Adoption of improved cowpea 

production techniques by farmers in North 

Eastern savannah zone of Nigeria. 

Privatization and Commercialization of 

extension service delivery in Nigeria: 

Problems and Prospects. T. A Olowu (ed) 

proceedings of the 7th Annual Conference 

of the Agricultural Extension Society of 

Nigeria, 19th -22nd August 2001, pp. 74-

81. 

 

Alfred, S.D.Y. (2006). Adoption of Improved 

Varieties of Cassava Production by 

Farmers in Osun State. The Ogun Journal 

of Agricultural Science vol.4, pp 40 – 48 

 

Banmeka, T.O. and Olowu, T.A. (2005). 

Agricultural Information Needs of  

Women Farmers in South – Western 

Nigeria: Lessons for Effective Extension 

Delivery. Journal of Agricultural 

Extension Vol.8. pp 32 – 40 

 

Bashir, A. (2000). Nigeria, A people united, A 

future secured. Vol.2 Survey of States in: 

(Ed) A.B; Mamman; J.O. Oyebanji; S.W. 

Petters. Gabumo Publishing Company 

Calabar. 

 

Government of Nigeria (2004). “Meeting Every 

Body’s NEEDS” National Economic 

empowerment and Development Strategy, 

National Planning Commission, Abuja, 

Nigeria. 

 

Government of Nigeria (2006). “National 

Accounting survey” National economic 

Empowerment and development Strategy. 

National Bureau of Statistics, Abuja, 

Nigeria. 

Jongur, A.A. and C.N. Obidi (2009). Cost 

Efficiency of Maize Production in Yola  

 

Local Government Area of Adamawa State. 

Nigerian Journal of agriculture, Vol.11 pp 

250 – 258 

 

Mundi, N.E. and Ezenwa, P.C. (2005). Assessment 

of Determinants of Improved Oil-Palm 

Production Technologies In Ovia North-East 

of Edo State, Nigeria. International Journal 

of food and agricultural Research vol. No.1 

and 2. 

 

 Musa, Y.N. (2010). “The Role of Literacy 

Education on the adoption of agricultural 

Innovations by Maize Farmers in Wukari 

Local Government Area of Taraba State” 

Unpublished M.Sc. Thesis Federal 

University of Technology, Yola 

 

NPC (2006). National Population Commission , 

Abuja, Nigeria 

 

Nnena, E.A. and Adaeze, N.B. (2006). Agricultural 

Extension Communication Services in Ikwo 

Local Government Area of Ebonyi State, 

Nigeria: Problems and Prospects. Journal of 

Research in agriculture Vol. No. 3, pp 1 – 5 

 

Nwachukwu, I and Jibowo, A.A. (2000). evaluation 

of the utilization of Rice Processing 

Technology Among Women Farmers in 

Central Zone, Nigeria. Journal of 

Agricultural Extension Vol.4 pp 63-64 

 

Olawole, N.N (1980). Evaluation of farmers 

Adoption of new maize variety in Oyo State 

Nigeria. Unpub. Thesis, University of 

Ibadan, Nigeria. 

 

Sabo, E; Bashir, R. M; Gidado, A. S; Sani, R. M 

and Adeniji, O.(2014).Investigation on 

production constraints and adoption of 

inorganic insecticides and spraying regime 

in management of cowpea (Vigna 

uncuiculata L. Walp) insects in Mubi zone, 

Nigeria. Journal of Agricultural Extension 

and Rural Development.Vol.6(1), pp.11-20 

 

 

 
 


