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Abstract 

The study examined the diffusion and adoption of National Root Crops 
Research Institute disseminated technologies and factors influencing 
them in Anambra State. Two agricultural zones of the State, Awka and 
Anambra were randomly selected for the study, out of the existing four 
Agricultural zones in the State. Structured interview schedule was used 
to elicit information from 171 respondents. The result revealed that a 
greater number of the respondents were within the age range of 41 – 
60 years, and about 94.15% were educated at different levels. Five (5) 
out of the eighteen (18) technologies evaluated were adopted, while 
factors such as scarcity of inputs, high cost of fertilizer and labour, 
scarcity of planting materials, among others militated against the 
adoption of the technologies. Among the four functional form of 
regression models tried out, the linear model had the best fit and used 
in the analysis. The regression output showed that age, sex, farming 
experience and membership of cooperative societies were significant at 
1% level of probability. Further efforts on promotion and popularization 
of root and tuber crops based technologies should be embarked upon 
to enhance more adoption of the Institute’s technologies and to 
increase the productivity of the farmers in the state. 
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Introduction 

Adoption and diffusion theory according to Rogers and Shoemaker (1971) has 
to do with innovation decision process. It stated that a potential adopter 
passes through a mental process from first knowledge of the innovation to a 
decision time to adopt or reject, and to confirmation of his decision. Based on 
the theory, many social scientists have formulated different models consisting 
of different number of stages for example, the Subcommittee’s (1961) model 
called “the  

Adoption process” postulated by the North Central Rural Sociology 
Subcommittee for the study of diffusion of farm practices. This consists of five 
stages namely, Awareness, Interest, Evaluation, Trail and Adoption (AIETA) 
(Ekong, 2010). Adoption consists of all activities pertaining to problem 
perception, information gathering, attitude formation and evaluation, and 
resources obtained leading to the decision to adopt. Loevinsohn et al (2012) 
defines adoption as the integration of a new technology into existing practice 
and is usually proceeded by a period of trying’ and some degree of 
adaptation. It is a continuous process that takes time to mature and diffuse 
into a wider range (Ironkwe, 2005). According to Alade (2011), adoption of 
any innovation or idea is a mental process which an individual pass through 
before deciding to continue full use of any innovation or not.  Adoption of 
improved agricultural technologies has been associated with: higher earnings 
and lower poverty; improved nutritional status; lower staple food prices; 
increased employment opportunities as well as earnings for landless 
labourers (Mwangi, and Kariuki, (2015). 

The processes of adoption (AIETA) are being influenced by different factors 
such as social system, personal characteristics of the farmer, technical 
characteristics of the innovation and so forth. Over the years many studies 
have been conducted on innovation and uptake of new technologies in 
developing countries. In addition, the process of adoption and the impact of 
adopting new technology on smallholder farmers have been studied. However 
new agricultural technologies are often adopted slowly and several aspects of 
adoption remain poorly understood despite being seen as an important route 
out of poverty in most of the developing countries (Mwangi, and Kariuki, 
(2015); Simtowe, 2011).  

National Root Crops Research Institute (NRCRI), Umudike has developed 
and transferred different technologies on root and tuber crops to farmers in 
Nigeria to increase their productivity and income. What happened to those 
technologies generated from the Institute and transferred to the farmers for 
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adoption and the reactions of the farmers to such technologies are important 
issue to consider.  

Increasing agricultural productivity is critical to meet expected rising demand 
and, as such, it is instructive to examine recent performance in cases of 
modern agricultural technologies (Challa, 2013). This study examined the 
adoption and diffusion of some NRCRI, disseminated technologies and factors 
influencing their adoption in Anambra State. 

The specific objectives were to: 
- describe the socio-economic characteristics of the respondents.  
- ascertain extent of farmers’ awareness and adoption of selected technologies 
disseminated over 5 years by the Institute. 
-  determine the factors influencing adoption of the technologies and 
- identify constraints militating against adoption of root and tuber crops 
technologies. 
 

Methodology 

Study Area 

The study was conducted in Anambra State, Nigeria. The State is one of the 
36 States in the country. It is bordered by the following States: Imo in the 
South, Enugu in the East, Delta in the west and Kogi States in the North. The 
State lies between Latitude 6°.20'N and Longitude 7°.00'E, and covers an 
area of about 4,844km2. According to 2006 population census, the state has a 
human population of about 4,055,048 with a density of 840/km2.It has derived 
savannah vegetation, humid climate with an average annual temperature of 
about 29°c and rainfall between 1,500mm – 2,000mm (NPC, 2006, 
www.anambrastate.gov.ng). 

Most of the farmers in the State are found in rural areas and cultivate mostly 
root and tuber crops, they depend greatly on agriculture for their livelihood. 

Sampling technique 

Multi-stage random sampling technique was adopted in the study. At the first 
stage, Awka and Anambra zones were randomly selected out of the four 
agricultural zones of the State. At the second stage, two blocks from each of 
the selected zones were selected. Furthermore, two circles were randomly 
selected from the selected blocks. Finally, 43 farmers were randomly selected 
in each block from the lists of farmers collected from the extension agents in 
charge of the circles in the selected blocks, this list constituted the sampling 
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frame for the study. Primary data on the socioeconomic characteristics of the 
farmers, frequencies of farmers on each stage of the adoption process, 
factors influencing adoption and constraints to adoption was collected with the 
aid of an interview schedule administered to the farmers. A total of 172 
farmers were interviewed out of which 171 were completely filled and 
returned; thus constituting the sample size, hence the analysis was based on 
this number (171). Adoption was measured by the frequencies of the farmers 
on each stage of adoption and calculating the mean scores. A mean score of 
3.0 and above for a technology, indicates adoption. 

Data Analysis 

Descriptive and inferential statistical tools were used to analyse the data. This 
involved the use of frequency table, percentages, means etc. Also, the 
multiple regression analysis was employed to determine the influence of 
certain socio-economic variables on adoption of the technologies. Four 
functional forms (linear, exponential, semi-log and double-log) of multiple 
regression models were tried out in the analysis. The linear regression model 
was specified implicitly as:   

Y = f (X1, X2, X3, X4 ------------- X n + e) 
Y = the adoption index (number of technologies adopted by a farmer) 
X1= Age of the farmers in years 
X2 = Sex, (dummy variable Male = 1, Female = 0) 
X3 = Marital status, (dummy variable Married = 1, Single = 0) 
X4 = Farming experience in years  
X5 = Household size – number of persons in the household 
X6 = Level of Education (number of years spent in school) 
X7 = Type of farmer (dummy variable, full-time = 1, part-time = 0) 
X8 = Farm size in hectares 
X9 = Extension contact (dummy variable, contact with extension agent =1, non 
 = 0) 
X10 = Membership of farmers’ cooperative (dummy variable, members = 1, 
non-member =0) 
X11= Income in Naira 
e = Error term 
 

Result and Discussions 

The result revealed that a majority of the respondents were between 41 to 60 
years old (57.89%) as shown in table 1. This is an economic and productive 
stage which may enhance adoption of technologies. Age is assumed to be a 
determinant of adoption of new technology. Older farmers are assumed to 
have gained knowledge and experience over time and are better able to 
evaluate technology information than younger farmers (Mignouna et al, 2011; 
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Kariyasa and Dewi 2011). Furthermore, greater proportions of the farmers 
were married (95.9%) and had between 11 to 30 years of farming experience. 
For many years of farming experience indicated by most of the respondents, it 
could be assumed that they possessed sufficient indigenous skill and 
knowledge required in root and tuber crops production. This basically would 
encourage adoption of these technologies. More than 80% of the respondents 
had 4 to 9 persons in their households. This large household size invariably 
favours the availability of labour and encourages adoption of technologies. 
The results also showed that majority of the respondents had secondary 
school education (40.35%). This implies that the educational status of the 
respondents is relevant to enhance adoption of the technologies since 
acquisition of formal education is supposed to enhance one’s ability to 
understand and evaluate new production techniques (Onyenweaku and 
Nwaru, 2005, and Nwaru, 2007). Education of the farmer has been assumed 
to have a positive influence on farmers’ decision to adopt new technology. 
Education level of a farmer increases his ability to obtain; process and use 
information relevant to adoption of a new technology (Mignouna et al., 2011; 
Lavison 2013; Namara et al., 2013). A majority indicated having access to 
loan, land and market which could also favour adoption of the technologies in 
the study area. 
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Table 1:      Socio-economic characteristics of the respondents 

Age (years) Percentage 
< 20 years   1.17  (2) 
21 – 30   4.09  (7) 
31 – 40   8.77 (15) 

41 – 50  28.65( 49 ) 
51 – 60  29.24( 50 ) 
Above 60  28.07( 48 ) 
Marital Status  
Married  95.91 (164) 
Single   4.09    (7) 
Farming Experience  
    1 – 10 years   29.24 (50) 
  11 – 20 years   35.67 (61) 
  21 – 30 years   24.56 (42) 
Above 30 years   10.53 (16) 
Household Size  
     1 – 3  12.28 (21) 
    4 – 6  49.12 (84) 
     7 – 9  31.58 (54) 
Above 9    7.02 (12) 
Educational status  
No School    5.85 (10) 
Primary  35.67 (61) 
Secondary  40.35 (67) 
Tertiary  18.13 (31) 
Access to loan  
Yes  56.14 (96) 
No  43.86 (75) 
Access to land  
Yes  78.95 (135) 
No  21.05  (36) 
Access to market  
Yes   94.74 (162) 
No    5.26    (9) 

                    * The figures in parenthesis are the frequencies
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The level of adoption of the technologies is shown in table 2 below. The results 
indicated that white yam (3.98), Edeofe (3.75), Sweet potato flour (3.04), Sweet 
potato chips (3.23) and land clearing (3.43) were at full adoption stages while the 
other technologies were yet to be adopted in the study area.  

Table 2: Levels of adoption of some selected root and tuber crops technologies in 
Anambra state 

   0     1 2 3 4 5 6   

 None Awareness Interest Evaluation Trial Adoption Discontinued Total Mean 
Yam          
White yam   

10.53 
  21.64 5.26 0 17.54  45.03 0 360 2.11 

Yellow yam   
23.98 

  45.61 0 0 1.17  16.96 0 231 1.35 

Aerial yam   
56.14 

  33.92 0 0 0    9.94 0 143 0.84 

Chinese yam   
73.68 

  11.70 0 0 0  14.62 0 145 0.85 

Yam minisett     
7.60 

  40.35 1.75 0.58 2.92  46.78 0 498 2.91 

Cocoayam           
Ede Ofe   7.02   17.54 0 1.75 0  66.67 0 609 3.56 
Ede Uko 14.04   17.54 0 0 0  46.78 0 430 2.52 
Ede buji 19.30   33.92  0 0 5.85  14.62 0 223 1.30 
Cocoayam 
Minisett 

 
21.05 

 
  49.71 

 
9.36 

 
1.75 

 
12.87 

 
 26.32 

 
0 

 
439 

 
2.57 

Cocoayam 
flour 

23.98   25.73 7.60 0 6.43  24.56 0.58 330 1.93  

Cocoayam 
Soup 
thickener 

 
15.20 

 
27.49 

 
1.75 

 
0 

 
10.53 

 
 14.04 

 
0 

 
245 

 
1.43 

Sweet 
Potato 

         

Tis. 8441 53.22   14.04 8.18 0 1.75   2.92 1.17 101 0.59 
Ex. Igbariani 70.17   21.64  0 1.17   2.92 0   70 0.41 
Sweet 
Potato flour 

73.10 19.30 2.92 0 1.17 54.97 0 521 3.05 

Sweet 
Potato chips 

 
54.30 

 
  38.60 

 
2.92 

 
1.17 

 
8.55 

 
61.40 

 
0 

 
667 

 
3.90 

Practices   0    0 0 0 16.96 40.35 0 461 2.70 
Land 
clearing 

 
3.51 

 
  35.67 

 
2.33 

 
0 

 
13.45 

 
49.71 

 
0 

 
586 

 
3.43 

Weeding  
2 – 3 times 

 
 0 

 
  26.32 

 
2.33 

 
0 

 
0 

 
0 

 
0 

 
  53 

 
0.31 

Improved 
spacing 

 
0 

 
  29.24 

 
11.69 

 
0 

 
0 

 
0 

 
0 

 
 90 

 
0.30 

Intercropping   0   26.90 11.11 0 0 0 0  84 0.53 
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The inability of the farmers to adopt most of the technologies could be attributed to the 
several factors. In some cases, the characteristics of the technology play a significant 
role. Mignouna et al. (2011) stated that, the characteristic of the technology plays a 
critical role in adoption decision process. They argued that farmers who perceive the 
technology being consistent with their needs and compatible to their environment are 
likely to adopt since they find it as a positive investment. Farmers’ perception about the 
performance of the technologies significantly influences their decision to adopt them. For 
ease of adoption, Karugia et al., (2004) suggested that for any new technology to be 
introduced to farmers, they should be involved in its evaluation to find its suitability to 
their circumstances. 

The study identified some constraint militating against adoption of these technologies. 
Among these factors, scarcity of input, high cost of fertilizer, lack of access to credit, 
problems of land and high cost of labour are prominent.  

Table 3: Distribution of respondents according to the constraints militating 
against adoption of agricultural technologies 

S/N. Constraints Percentage 

1 Scarcity of input  87.72  

2 High cost of fertilizer  77.19  

3 Lack of access to credit  65.50  

4 Problem of land  52.63   

5 High cost of labour  49.12   

6 Scarcity of planting materials  47.95   

7 Poverty  38.60   

8 Crude implement  38.01   

9 
10 

Poor extension contact 
Poor weather condition  

 

 33.33   
 12.87   
 

 
Most technologies come with a production packages that have specific requirements to 
achieve the target output. Some of the inputs required to achieve this targets are scarce, 
forcing the farmer to loose interest in the technology. This is in line with the findings of 
Ironkwe (2011) that scarcity and or high cost of production inputs affects the adoption of 
a new technology by farmers negatively.  

This result gives credence to previous studies of Makokha et al (2001) and Ouma et al. 
(2002) that reported high cost of labour, hired labour and other inputs, unavailability of 
demanded packages and untimely delivery as the main constraints to fertilizer adoption 
in Kenya. Lack of access to credit has been implicated in previous studies to hinder 
adoption. Access to credit has been reported to stimulate technology adoption 
(Mohamed & Temu, 2008). It is believed that access to credit promotes the adoption of 
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risky technologies through relaxation of the liquidity constraint as well as through the 
boosting of household’s-risk bearing ability (Simtowe & Zeller, 2006). When credit is 
lacking, adoption becomes difficult. 

The result of the socioeconomic determinants of adoption in the study area is shown in 
table 4. Out of the four functional forms of the regression models tested, the linear form, 
having the highest number of significant variables and an R2 value of 0.983, had the best 
fit and was selected as the lead equation and used in the analysis. The R2 value of 0.983 
indicates that the independent variables used in the regression model were able to 
explain 98% of the variability in the dependent variable (y). Although the exponential 
function had a higher R2 value of 0.994, it was not selected as the lead equation 
because it had fewer significant variables. Other functional forms had lower R2 values 
than the linear form used in the analysis. 

The regression output showed that age, sex, farming experience and membership of 
cooperative societies were very strong determinants of adoption in the State as these 
variables were significant at 1% level of probability. Meanwhile, age and sex had 
negative relationships with adoption. This implies that as the respondents grow older, 
they tend to reject these technologies whereas the younger ones have a higher 
probability of accepting and using them. This result is in agreement with the findings of 
Ironkwe (2005) in the adoption of minisett technology in Abia State, Nigeria. Also sex 
negatively influenced adoption, implying that the technologies disseminated are gender 
sensitive technologies which should target a particular gender group based on the 
farming culture of people and the types of root and tuber crops involved. This result 
further confirms the report by Bonabana-Wabbi (2002) expressing mixed evidence 
regarding the different roles men and women play in technology adoption. Gender 
affects technology adoption since the head of the household is the primary decision 
maker and men have more access to and control over vital production resources than 
women due to socio-cultural values and norms (Mesfin, 2005; Omonona et al., 2005; 
Mignouna et al., 2011). 
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Table 4: Effects of socio- economic characteristics of the respondents on 
adoption of the technologies 
Variables Linear Semi log Double log Exponential   

Adoption (Y) 115.273*** 
  (40.412) 

   4.909 
(46.965) 

-6.005*** 
(-5.128) 

-18.336 
(-1.352) 
 

Age  -1.352*** 
 (-12.083) 

-0.020 *** 
(- 4.963) 

2.172*** 
(5.173) 

  2.603 
(0.535) 
 

Sex 1.060*** 
  (2.612) 

  0.002 
(0.125) 

0.011 
(0.341) 

-1.054*** 
(-2.780) 
 

Marital status -1.034 
  (-3.462) 

- 0.042 
(-1.057) 

-0.004 
(-0.097) 

-0.394 
(-0.926) 
 

Farming experience - 1.034*** 
  (- 0.951) 

-0.006 
(-0.097) 

0.115 
(0.726) 

24.722*** 
(13.520) 
 

Household size 0. 164* 
 (1. 853) 

-0.005 
(-1.425) 

-0.018 
(-0.337) 

-0.791 
(-1.276) 
 

Education  0 .644*** 
(3. 051) 

0.013 
(1.643) 

-0.049 
(-1.193) 

 -0.477 
(-1.001) 
 

Type of  farmer - 0.174 
(-0.949) 

-0.005 
(1.643) 

0.033 
(0.660) 

 -0.572 
(-1.000) 
 

Farm siz,e - 0.278 
(-0.949) 

-0.276** 
(-14.159) 

-0.240** 
(-2.056) 

  1.750 
(1.293) 
 

Extension contact - 0.060 
(-0.041) 

0.123** 
(2.291) 

-0.108*** 
(-2.493) 

 -0.260 
(-0.515) 
 

Membership of 
cooperative society 

2.290*** 
(2.893) 

-0.093*** 
(-3.987) 

-0.022 
(-0.571) 

0.679 
(1.550) 
 

Income 4.713E-8 
(0.318) 

-2.169E-8*** 
(-3.987) 

0.072 
(1.452) 

-1.037* 
(-1.813) 
 

R2 0.983 0.980 0.975    0.994 
 

R2 – adjusted 0.982 0.978 0.950    0.988 
 

F –statistics 843.942*** 684.101*** 117.306*** 523.331 
 

 

Education and membership of cooperative society positively and significantly 
influenced adoption at 1% level of probability. This means that they have a direct 
relationship with adoption. The more educated the farmer is the higher the probability 
of adoption. Education level of a farmer increases his ability to obtain; process and 
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use information relevant to adoption of a new technology (Mignouna et al., 2011; 
Lavison 2013; Namara et al., 2013). 

Membership of cooperative societies is positively significant to adoption which implies 
that the members of cooperatives societies were adopting the technologies more 
than the non-members. In recent times cooperative are veritable means of 
information gathering and sharing among members especially in agriculture. Most 
government programmes nowadays target cooperative societies as a vehicle to drive 
home innovations to the target group because it has been proved to be more 
efficient. Information dissemination and demonstration of proven technologies are 
now done through cooperatives. This is the most likely scenario that has played out in 
the study area. Members of cooperative societies adopt technologies faster because 
they know about it earlier before others. This result is in consonance with Nwaru, 
(2005). That farming experience is negative but significantly influenced adoption at 
1% level of probability indicates that the more experienced farmers were not adopting 
the technologies as much as the less experienced ones. This result differs from that 
of Ironkwe et al (2011) whose result showed positive relationship between 
membership of cooperative societies and adoption of yam minisett technology in 
Southeastern Nigeria.  Household size was positive and significant at 10% level of 
probability implying that the farmers with larger household sizes were likely to adopt 
the technologies.  

Conclusion and Recommendations 

Age, farming experience, educational status, membership of farmers’ cooperatives 
and household size were the socio-economic factors influencing adoption of the 
technologies in the state. Lack of input, high cost of fertilizer, lack of fund, high cost of 
labour among others were the problems militating against the adoption of the 
technologies.  

Promotion and popularization efforts should be embarked upon toward creating more 
awareness of the technologies among farmers in the State by the research institutes 
and the Agricultural Development Programmes. There is also need to provide credit 
facilities in form of soft loans to the farmer cooperatives by funding agencies to 
enable them hire labour, rent farm land and planting materials. Both the Federal and 
State government should ensure adequate provision of fertilizer to the farmers at 
subsidized rate and at the right time. Meanwhile, the farmers themselves should form 
cooperative societies through which they could have access to fertilizer, credits, 
agricultural information and production resources to enable them adopt the 
technologies to enhance their productivity and income.    
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