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ABSTRACT 
 
This study examined the adoption of improved rubber production technologies by farmers in Akwa Ibom State, 
Nigeria. The specific objectives of the study are to;  identify improved rubber production technologies disseminated to 
farmers, identify methods for disseminating information on improved rubber production technologies, determine levels 
of adoption of improved rubber production technologies and finally to determine effects of adoption of improved rubber 
production technologies on income of farmers in the study area. A simple random sampling technique was used in 
selecting both adopters and non-adopters of improved rubber production technologies in the study area. Primary data 
generated from the survey were analyzed using descriptive statistics such as percentages, frequencies, averages, 
paired t-test analysis and grading scale models. The result showed that about 15 different improved technologies were 
identified by farmers. Extension agents were found to have eight effective methods of disseminating information to 
farmers. The t-test analysis showed that adoption of improved rubber production technologies increased farmer’s 
income. It was also revealed that the level of adoption of these technologies in the study area were above average, 
this calls for concerted effort by both researchers and extension agents to ensure adequate and timely dissemination 
of technologies that suit the needs and interests of the rubber farmers. 
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INTRODUCTION 

 
 Adoption of innovation in agriculture expresses 
willingness of a farmer in accepting a change which was 
alien to him and practicing it because of perceived 
advantages in it. It represents a full-scale integration of 
recommended practices or innovation into on-going farm 
operations. It is a process because adoption of improved 
practices or technologies is not a single unit act. 
Adoption consists a series of actions which are 
preceded by thoughts. The adoption process is 
essentially a decision making process (Ekong, 2010). 
 Research studies in the United States of 
America have identified a number of stages in the 
process of adoption by which different researchers have 
claimed different stages Ekong, (2010), Roger (1995), 
has accepted five stages including; awareness, interest, 
evaluation, trial and adoption. Eze (2005) agreed with 
the foregoing and concluded that there are three stages 
namely: Awareness, Trial and Adoption, which are the 
most important. Adoption of innovation in agriculture 
manifests in increases in crops and livestock production, 
soil management practices and farm mechanization. 
However, one crucial issue which facilitates adoption 
process and overall integration of innovation into full 
scale farm operation is appropriateness of the 
innovation or production technologies (Ugwa and 
Abubakar, 2006). 
 Generally, in Nigeria the production of cash crop  
 
 
 
 

was not considered a serious problem in early 60s. 
Support was provided by government for food crops 
such as Cassava, Yam, Maize, Cocoyam, Plantain, 
Banana and Vegetables (Ejembi, et al., 2006). In recent 
times however, there is a growing realization that, 
development of cash crop production such as rubber, 
cocoa and oil palm can increase the capacity and 
productivity of the economy. For instance, the increased 
concentration on rubber development programmes in 
Akwa Ibom State led to the employment of about 20% of 
the youth population in the area (AKSMANR, 2011). 
 Natural rubber (Hevea brasiliensis) production 
was introduced into Nigeria from England in 1805. It is a 
perennial crop that is capable of being exploited for 35 
years (RRIN, 2004). The plant thrives in rainforest 
regions of the lowland tropics with temperatures 
between 21-35

0
C and a well-distributed rainfall of 

2,000mm per year or more. Well-drained soils with a pH 
of 4.5 to 6.0 have been found suitable (RRIN, 2004). 
 Hevea brasiliensis takes its origin from the 
tropical rainforest of South America specifically from the 
Amazon forest in what is now Brazil. From Brazil, the 
first seed were transferred to Kew Garden by Sir Henry 
Wickham (Aigbekaen et al, 2000). According to 
Campbell (2000), natural rubber became popular in 
Europe after the invention of pheumatic tyre for bicycles 
and cars. The discovery of waterproof garments by 
Charles Macintosh in 1823 and vulcanization by Charles 
Goodyear laid the foundation for the development of the  
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rubber industry. 
 Rubber has the ability to renew its bark and 
ensure sustained harvest. Food and Agriculture 
Organization F.A.O (2003), reported that unselected, 
local and dry rubber have yielded 3000kg to 4000kg per 
hectare per year. Production statistics also show that 
Nigeria has a total of 247,100 hectares of land under 
rubber cultivation. Small scale farmers own 200,100 
hectares while 47,000 hectares are owned by estates 
(Aigbekaen et al., 2000 and Schroth et a.l, 2004).    
 Williams and Williams (2004), suggested use of 
the clone improved for high productivity by introducing 
clone rubber trees instead of the traditional seedlings 
with low yield potentials. Considerable research has 
been conducted on natural rubber in areas of crop 
improvement and other production innovations.   
 In recent times, Federal Government of Nigeria 
evolved policies and programmes aimed at making the 
country less dependent on mineral oil, thus encouraging 
agricultural production. One of such government 
programmes is the resuscitation of moribund research 
institutes in the country such as the Rubber Research 
Institutes of Nigeria. This resulted in development of 
improved clones of rubber in Nigeria. Despite the 
innovations, it was noticed by the research institutes that 
the rate of adoption of these technologies by farmers 
have remained very low (RRIN, 2004). 
 Effiong, (2005) stated that small holders have a 
lion share of abandonment and alarming rate of 
decrease in hectares of land planted with rubber trees in 
Nigeria. The private rubber companies embarked on 
community development projects aimed at improving 
welfare of rural people of the host communities. For 
instance, Ndifon et. al., (2007), in a study on the 
corporate social responsibility functions of Rubber 
Industries and the felt needs for community 
development of its host communities in Cross River 
State confirmed that Rubber Industries provided 
employment, opportunities, rural roads, electricity and 
water supply to its host communities buildings 
equipment to town. Researches have evolved improved 
technologies that may increase rubber production (Ugwa 
and Abubakar, 2006) It is true that rubber production is 
contributing about 40.0% to the present day Nigerian 
economy (RRIN, 2004). The establishment of the 
Rubber Research Institute of Nigeria (RRIN) was aimed 
at overcoming the problems facing rubber production 
technologies in Nigeria (Udom, 2006). The Institute has 
led to the development of improved technologies for 
rubber production. Efforts have been made to 
disseminate these technologies to farmers by RRIN 
agents and similar agencies in Nigeria, (Eskekhede et 

al, 2006).  
 Several adoption awareness had been made 
over the years by Rubber Research institutes and 
organizations to enlighten farmers on the benefits of 
adoption of improved rubber production technologies 
including employment generation and income. It is not 
expected of farmers to hesitate the adoption (RRIN, 
2004). Yet farmers to some extent have exhibited a 
cautious attitude towards adoption of improved rubber 
production technologies. This study therefore seeks to 
reawake the interests of rubber farmers in adoption of 
improved production technologies.  

Objectives of the Study 
The general objective of the study is to analyse the 
adoption of improved rubber production technologies by 
farmers in Akwa Ibom State. 
 
The specific objectives of the study are to; 
i. identify improved rubber production 
 technologies disseminated  to farmers in the 
 study area, 
ii. identify methods for disseminating information 
 on improved rubber production technologies in 
 the study area, 
iii. determine levels of adoption of improved rubber 
 production technologies in the study area, 
iv. determine effects of the adoption of improved 
 rubber production technologies on income of 
 farmers in the study area. 
 
Research Hypotheses  
To achieve the objectives of this study, the hypothesis 
stated in the null was tested. 
 
Ho: Adoption of improved rubber production 
technologies has no significant effect on farmers’ 
income. 
 
METHODOLOGY 

 
 This study was conducted in Akwa Ibom State, 
Nigeria. Akwa Ibom State was created on 23

rd
 

September, 1987, out of the old Cross River State. The 
State is located in the southern geographical zone of 
Nigeria and predominantly populated by the Ibibios, 
Annang and Oron (AKSMANR, 2011). Akwa Ibom State 
lies between Longitudes 4

0
32

1
 and 8

0
25

1
 East of the 

equator and Latitudes 4
0
32

1
 and 5

0
31

1
 North of the 

Greenwich Meridian. The state is located in the forest 
belt of Nigeria. The State has 31 Local Government 
Areas with 6 agricultural zones namely; Abak Ikot 
Ekpene, Oron, Eket, Etinan and Uyo. It has 3 Senatorial 
Districts namely Uyo, Eket and Ikot Ekpene. The climate 
is tropical rain forest marked by two distinct seasons, the 
dry (November, April) and the wet (May –October) 
seasons. It has an average annual rainfall and 
temperature of 2500mm-3000mmm and 20

0
C to 30

0
C 

respectively. Mean relative humidity is about 80.0% 
(AKSMANR, 2011). The soil found in the area is 
generally fertile sandy loam. The area is suitable for 
cultivation of many food and cash crops such as maize, 
cassava, oil palm, rubber and cocoa among others. 
 Six Local Government Areas were covered in 
the study namely Uyo, Itu, Onna, Ikot Ekpene, Etinan 
and Nsit Atai. List of farmers were obtained from the 
respective block extension agents. A simple random 
sampling technique was used to select one hundred and 
ninety-two (192) farmers interviewed in the study. Data 
used were from primary sources collected through a well 
structured questionnaire. 
 
Analytical Technique 
Objectives I & ii were analyzed using descriptive 
statistics like percentages, means and frequency tables. 
Objective (iii) was realized using a seven point grading 
scale. Objective (vi) was analyzed using paired 
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treatment test. The data for objective (iv) was obtained 
using questions structured on a seven point grading 
scale; Unaware (O), Aware (1), Interest (2), Evaluation 
(3), Trial (4), Accept (5) and reject (6). 
The mean adoption level was determined thus: 

 Mean Score (��)  = ∑ � ��  

Where  

 ��      =    Mean Score 

 � = Summation 

 f = Frequency 
 x = Likert Nominal Score 
 n = Number of respondents 

 �� = 0 + 1 + 2 + 3 + 4 + 5 + 6 
    7  
     
    = 21  = 3.0 
     7 
 
 
Respondents with awareness score of 3.0 and above 
were considered to adopt improved rubber production 
technologies disseminated. 
 
Model Specification  

A paired treatment test was used to determine the 
effects of the adoption of improved rubber production 
technologies on income of farmers in the study area. 
This is implicitly stated according to Emerole (2013) as 
follows: 

 � =  ��
��
������  � �����  

 

n1 + n2 – 2 degrees of freedom 
 

Where  �� = Mean income of adopting farmers 

 �� = Mean income of non-adopting farmers 
 S1 = Variance of income of adopting farmers. 
 S2 =Variance of Income of Non-adopting farmers 
 n1  = Sample Size for adopting farmers. 
 n2 = Sample Size for Non-adopting farmers. 
 
The model is however expected to address the effects of 
adoption of improved rubber production technologies on 
farmers in Akwa Ibom State. 
 
 
RESULTS AND DISCUSSION 
 
Distribution of Farmers According to the 
Disseminated Improved Rubber Production 
Technologies by Extension Agents 
 
The distribution of the respondents according to the 
disseminated improved rubber production technologies 
is shown in Table 1.  The table shows that rubber 
farmers response to improved rubber production 
technologies extended to them in varying degrees. 
These responses show that farmers are familiar with 
some of these technologies.  For example snail farming, 
(98.96%), use of agrochemicals (96.88%), 
recommended planting space (96.88%), recommended 
pest and disease control measure (94.27%), RRIN600 
(90.10%), recommended planting time (88.02%), 
intercropping with food crops (84.89%) . But they are yet 
to settle for a few others like recommended fertilizer type 
and dosage (43.23%) and NIG 801 (44.79%). This could 
be because these technologies have just been extended 
to them (RRIN, 2006). 

 
 
 

Table 1: Distribution of Rubber Farmers according to Disseminated improved Rubber Production Technologies by 

Extension Agents 

S/N Improved Technology  Frequency 
(n=192) 

Percentage (%) 

1. Snail farming  190 98.96 
2. Use of Agrochemicals  186 96.88 
3. Recommended planting space 186 96.88 
4. Recommended Pest and Disease Control 

Measures  
181 94.27 

5. Recommended Planting time  169 88.02 
6. Intercrop with food crops  163 84.89 
7. Use of Ethylene to stimulate rubber yield  159 82.81 
8. Recommended Taping time  157 81.77 
9. Improved Tapping Technique 100 52.08 
10. Recommended fertilizer type and dosage  83 43.23 
11. Improved materials    

Use of RRIN 600 173 90.10 
Use of RRIN 500 113 58.85 

Use of NIG 805 111 57.81 

Use of NIG 801 86 44.79 
Use of NIG 800 106 55.21 

Source: Field Survey Data, 2013 
* Multiple Responses recorded 
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Methods of Disseminating Information on Improved 
Rubber Production Technologies in the Study Area 
 
The distribution of respondents according to reported 
methods of disseminating information on improved 
rubber production technologies in the study area is 
presented in Table 2. It shows that farm and home visits 
(89.0%) method demonstration (94.0%), radio (88.0%), 
Result demonstration (87.0%) Opinion Leaders (83.0%), 
Talk shows (78.0%), Posters/Hand Bills (76.0%), 
Telephone Calls (70.0%) and text messages (53%) 

among others were the methods of information 
dissemination widely used by extension agents in Akwa 
Ibom State. Methods like television (10.0%), magazines 
(16.0%), Newspapers (20.0%), and film/slide shows 
(24.0%) were scarcely used by extension agents in 
disseminating information on improved rubber 
production technologies. This finding is in agreement 
with Agwu and Abubakar (2009), which stated that 
method demonstration is the most effective method of 
technology and information dissemination on improved 
agricultural technologies among farmers. 

 
 
 

Table 2:  Distribution of Rubber Farmers according to Responses on Method of Information Dissemination 

S/N Method Used  Frequency 
n=192 

Percentage 

1. Method demonstration  180 94.0 
2. Farm/Home Visits  170 89.0 
3. Radio  169 88.0 
4. Result demonstration  168 87.0 
5. Opinion Leaders  158 83.0 
6. Talk Shows  148 78.0 
7. Posters/Hand Bills  146 76.0 
8. Telephone Calls 134 70.0 
9. Text Messages  101 53.0 
10. Film/Slide Presentation 46 24.0 
11. Exhibition  43 23.0 
12. Newspapers  38 20.0 
13. Extension Bulletin  36 19.0 
14. Magazine  31 16.0 
15. Television  19 10.0 

Source: Field Survey Data, 2013 
* Multiple Responses recorded. 

 
 
 
Determination of the level of Adoption of Improved 
Rubber Production Technologies in the Study Area 
 
 The distribution of farmers according to level of 
adoption of improved rubber production technologies is 
shown in Table 3. The table shows that improve planting 

materials RRIN 500 had adoption mean scores of X�4.42 
and ranked the highest. Also, use of Agrochemicals, 
Recommended tapping time, improved materials RRIN 
600, Use of Ethylene and recommended planting space 

recorded mean score of  X�4.33, X�4.0, X�3.98, X�3.92 and X�3.90 respectively. Furthermore, the Table reveals that 
Akwa Ibom State rubber farmers had adoption mean 

scores of X�3.79 and X�3.71 for intercropping with food 
crops and improved planting materials NIG801 
respectively. Improved planting materials NIG800 had 

mean scores of X�3.70 ranked 9, recommended pest and 

disease control X�3.50 ranked 10, NIG805 had X�3.43, 
ranked 12 while snail farming technology had adoption 

mean score of X�3.20, ranked 13. However, the adoption 

level of recommended fertilizer type and dosage was 

low with mean score of (X�2.10) ranked the least in the 
study. 
 The mean score for the total rubber production 
technology package in the state indicates that it is 
greater than the grading critical score of 3.0.  This 
implies that adoption of improved rubber production 
technology was high. Could be farmers were already 
using these technologies, especially improved planting 
materials. This agrees with the research findings of 
Okonade et al., (2005) and Nwaobiala C. U. (2012) that 
90% of the rural farmers rely on agricultural information 
from extension agents.
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Table 3:   Estimates of the level of Adoption of Improved Rubber Production Technology 

S/N Improved Technology Unaware Aware Interes
t 

Evaluatio
n 

Trial Acce
pt 

Reject Total Mean Adoption 
Score 

Rank 

1. Use of Ethylene to stimulate rubber yield  4 33 20 10 5 90 30    
(0) (33) (40) (30) (20) (450) (180) 753 3.92 5 

2. Improved Materials  
RRIN 600 

 
10 

 
15 

 
22 

 
15 

 
25 

 
70 

 
35 

  
 

 
 

(0) (15) (44) (45) (100) (350) (2010) 764 3,98 4 
 RRIN 500 2 7 8 14 40 101 20    

(0) (7) (16) (42) (160) (505) (120) 850 4.42 1 
 NIG 801 6 10 20 38 55 50 13    

(0) (10) (40) (114) (220) (250) (78) 712 3.71 8 
 NIG 800 15 15 8 38 41 48 27    

(0) (15) (16) (114) (164) (240) (162) 711 3.70 9 
 NIG 805 7 20 40 31 29 40 25    

(0) (20) (80) (93) (116) (200) (150) 659 3.43 12 
3. Use of Agrochemicals 5 7 9 24 20 107 20    

(0) (7) (18) (72) (80) (535) (120) 832 4.33 2 
4. Recommended Planting Time 16 11 44 20 17 46 38    

(0) (11) (88) (60) (68) (230) (228) 685 3.57 10 
5. Recommended Tapping Time 3 15 24 15 45 60 30    

(0) (15) (48) (45) (180) (300) (180) 768 4.0 3 
6. Intercrop with food crops 13 20 14 6 50 73 16    

(0) (20) (28) (18) (200) (365) (96) 727 3.79 7 
7. Snail farming  21 38 23 10 20 60 20    

(0) (38) 46 (30) (80) (300) (120) 614 3.20 13 
8. 
 

Recommend planting Space 9 15 13 15 42 93 15    
(0) (15) (26) (45) (168) (465) (30) 748 3.90 6 

9. Recommended fertilizer type & dosage  60 27 25 12 53 12 3    
(0) (27) (50) (36) (212) (60) (18) 403 2.10 14 

10. Recommended Pest/Disease Control 
Measures 

3 36 62 30 17 36 8    
(0) (36) (124) (90) 68 300 48 667 3.50 11 

Total Mean Adoption Score    =   51.3; Mean (X) =  3.6; Figures in parentheses are Grading Scores 
Source:  Field Survey Data, 2013 
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Effect of the Adoption of Improved Rubber 
Production Technologies on Income of Farmers in 
Akwa Ibom State 
 
 The result of the analysis as shown in Table 4 
reveals that the mean farm size of adopters farm was 
1.165 hectares, while that of the non-adopters farm was 
0.741 hectares. The difference in mean farm size 
between the two group of farmers was 0.424 hectares. 
The result shows that the calculated “t” is 5.810 which 
was greater than the tabulated “t” of 2.581 and is highly 
significant at 1.00% level of probability. This result 
reveals that improved rubber adopters expanded their 
plantations using improved rubber varieties. Udom 
(2009) asserted that large farm size is as a result of 
increased farm outputs ploughed into the farm business. 
 The result of the difference in inputs used by 
both farmers in the state were statistically compared in 
Table 4. The result shows that the mean inputs used by 
adopter farmers were 4245.054kg, while the non-
adopter farmers had a mean of 3024.943kg.  The mean 
difference of inputs of the two groups of farmers was 

1220.111kg.  The result indicates that calculated “t” of 
1.871, which was greater than tabulated “t” of 1.63 is 
significant at 10.00% level of probability. This shows that 
the adopter farmers used improved inputs (improved 
materials and Agrochemicals among others). Foster 
(2003) stated that the size of any farm is determined by 
the quality and quantity of inputs used in such farms. 
 The effect of adoption of improved rubber 
production technologies on income of farmers in the 
study area were also analyzed in Table 4. The table 
shows that the mean annual income of the Adopters of 
rubber production technologies was N309,500.00 while 
Non-Adopters of the technologies had N233,116.60. The 
mean difference between the two farmers is 
N76,383.40. The result showed that the calculated “t” 
was 6.670 which is greater than the tabulated “t” of 2.59 
and was highly significant at 1.00% level of probability. 
This implies that adoption of improved rubber production 
technologies led to increased income of farmers. This 
agrees with the work of Onunka (2005), who discovered 
that adoption of improved striga tolerant maize varieties 
enhanced yield and income of farmers. 

 
 
 

Table 4: Effect of Adoption of Improved Rubber Production Technologies on Farmer’s Income in the Study Area 

Category of Pairs Mean Mean Difference Calculated t-
value 

Tabulated 
t-value 

Pair 1: AFS 
           NAFS 
          AFS - NAFS 

   1.165 
   0.741 

 
 
0.424 

 
 
5.810*** 

 
 
2.581 

Pair 2: AFI 
           NAFI 
          AFI - NAFI 

4245.054 
3024.943 

 
 
1220.111 

 
 
1.871* 

 
 
1.63 

Pair 3: AIN(N) 
           NAIN (N) 
          AIN – NAIN (N) 

309,500 
233,116.6 

 
 
76383.4 

 
 
6.670*** 

 
 
2.591 

     Source: Field Survey Data, 2013 
   * and ***   Significant at 10.00% and 1.00% level of probability respectively. 
     AFS   = Adopters Farm Size 
     NAFS = Non-Adopters Farm Size 
     AFI = Adopters Farm Inputs. 
     NAFI = Non-Adopters Farm Inputs. 
     AIN = Adopters Income 
     NAIN = Non-Adopters Income. 
 
 
 
CONCLUSION  
 
 The result of the multiple responses to improved 
rubber production technologies disseminated to rubber 
farmers in Akwa Ibom State revealed that the farmers 
were familiar with snail farming (98.96%), use of agro-
chemicals (96.88%), recommended planting space 
(96.88%), recommended pest and disease control 
measure (94.27%), RRIN600 (90.10%), recommended 
planting time (88.02%) and intercropping with food crops 
(84.89%).  They are yet to settle for a few others like 
recommended fertilizer type and dosage (43.23%) and 
NIG 801 (94.79%). The result of method of information 
dissemination for adoption of improved rubber 
production technologies by Akwa Ibom rubber farmers 
showed that farmers preferred farm and home visits 

(89.0%), method demonstration (94.0%), radio (88.0%), 
result demonstration (87.0%), opinion leaders, (83.0%), 
Talk shows (78.0%), Posters/handbills (76.0%), 
Telephone Calls (70.0%) while methods like television 
(10.0%), Magazines (16.0%), Newspapers (20.0%0 
were scarcely used. 
Furthermore, the result of the level of adoption of 
improved rubber production technologies among Akwa 
Ibom rubber farmers using 7-point grading scale showed 
adoption of technologies such as use of improved 

materials RRIN500 (X�4.42), use of Agro-chemical 

(X�4.33), use of Ethylene (X�3.92), intercropping with food 

crops (4.0), RRIN600 (X�3.94) were all very high, while 
recommended pest and diseases control was ranked the 

least with (X�2.10). The result of the paired t-test analysis 
on the effect of adoption of improved rubber production 
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technologies showed that annual income of adopters of 
improved rubber technologies N309,500.00 were 
significantly higher than tat of the non-adopters of 
improved rubber production technologies N233,116.00. 
Adoption was significant at 1.00% level of probability for 
the rubber farmers in the state.  
 This study revealed that improved rubber 
production technologies were not fully adopted by 
rubber farmers. The reasons as shown in the study is 
the low level of adoption which was a little above 
average. The enterprise however was highly profitable 
and holds a strong prospect for household income 
generation, export and youth empowerment if adoption 
is enhanced. Rubber production has also been identified 
as one enterprise with great potentials which can greatly 
impact on poverty reduction, and the general economy 
of the nation.   
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