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ABSTRACT

Farmers can potentially increase their productivity through utilisation of rice production 

innovations practices and new input packages, if appropriate extension services are put in 

place. However, many conventional extension approaches in Tanzania have received 

criticism for being limited to demonstration of technologies, limited use of farmer’s 

knowledge and using already packaged information. Thus, this study was conducted to assess 

factors affecting utilisation of rice production innovations in Igunga District, Tabora Region. 

Specific objectives of the study were to: identify rice production innovations available to the 

extension service in the study area; determine the extent to which available rice production 

innovations are transferred; examine the extent to which transferred rice production 

innovations are utilised and identify factors contributing to success or failure in transfer and 



utilisation of rice production innovations. Data were collected from 134 respondents 

including 120 farmers household heads, four extension agents, 10 key informants and various 

documentary sources using questionnaires, researcher’s diary and checklist. Quantitative data 

were analysed using SPSS computer software and “content analysis” technique was used to 

analyse qualitative data. The study found that rice production innovations in Igunga District 

are generally available although in forms that vary in terms of degree to which they can be 

useful to farmers and extension workers. It was concluded that rice production practices were 

generally in use at different levels with more farmers depending on traditional practices. The 

study recommended that more effort should to be done by agricultural extension workers in 

order to gain the confidence of farmers with regard to the use of recommended practices in 

rice production. The study also suggested undertaking case studies on interaction between 

extension workers and farmers in order to elicit more reliable clues about communication 

behaviours of extension workers and farmers.
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CHAPTER ONE

1.0 INTRODUCTION

This is a study of factors affecting utilization of rice production innovations. Farmers can 

potentially increase their productivity through utilisation of rice production innovations, 

practices and new inputs packages, if appropriate extension services are put in place. 

However, many conventional extension approaches in Tanzania have received criticism for 

being limited to demonstration of technologies, limited use of farmer’s knowledge and using 

the already packaged information. Extension workers are perceived as being unable to 

influence farmers’ agricultural practices and thus being ineffective in their job. The purpose 

of this study was therefore to assess the extent of availability, transfer and utilisation of 

selected rice production innovations in Igunga District.



1.1 Background Information

Agricultural development requires and depends on innovation practices, which can be 

defined as the successful application of knowledge with social and economic significance 

(Rogers, 1995). New agricultural technologies were considered to have been determinant for 

some major successes in Sub-Saharan African agriculture. Agricultural research and 

Development (AR&D) therefore feature prominently in agricultural development policies. 

Over the last two decades the context for development and innovations has changed which 

also affect AR&D institutions and Rural Producer Organisations (RPOs) (Kroma, 2003; 

Morris et al., 2003). Tanzania (mainland) occupies an area of about 945 000 sq.km and has 

an estimated population ofabout 45 million people (2012 census). Agriculture is the most 

important sector of the economy. It engages approximately 84% of the economically active 

population, contributes 40% of the GNP and earns 80% of the foreign exchange earnings 

(URT, 2013). Hence, the social economic development of the country in general and its 

people in particular depends on development of agricultural sector. With the exception of 

small areas of private estates and parastatal operations, the country is characterised by 

relatively small ranges in farm size and income. The majority of the farms are less than 5 ha 

with the average holding being 1.2 ha (URT, 2013). Of the 90 million hectares that make up 

Tanzania, about 40 million hectares are cultivable under rain-fed condition, but presently 

about 6 million hectares (15 percent) of the total cultivable area are under cultivation. The 

country produces basically two main types of crops: cash crops for export and food crops for 

domestic consumption. The main food crops grown are maize, rice, sorghum, wheat, pulses, 

cassava, millet and sweet potatoes. The main cash crops grown include coffee, cashew nut 

and sisal (URT, 2009).



The Tanzania Development Vision has set a target of achieving a level of general standard of 

living typical of medium-income countries by the year 2025 (URT, 2004a). Agricultural 

research has a major role to play in increasing productivity and profitability of the sector 

through development of scientific knowledge to generate improved technologies for the 

production systems. Agricultural extension complements this effort by transferring 

technologies developed by the National Agricultural Research Stations (NARS) to the 

farmers. Farmers can potentially increase their productivity through adoption of agricultural 

innovations, practices, and new input packages, if appropriate extension services are put in 

place (URT, 2007). According to URT (2010), the current research and extension system in 

Tanzania is mainly public funded, although decentralising and rightsizing the research 

establishment have relieved the government’s budget strain through complete privatisation of 

major cash crops.

The Tanzania government has implemented a range of policy measures to renovate extension 

system and improved agricultural services delivery to farmers (URT, 2004b). 

Decentralisation has put extension services under local government authorities to enhance 

greater client participation in Technology Development and Transfer (TDT) and making 

these processes participatory as opposed to the previous centralised, top- down set-up. It has, 

in addition, brought research and extension closer, to better serve the farmers (URT, 2000). 

Rice is the second most important food and commercial crop in Tanzania after maize; it is 

among the major sources of employment, income and food security for Tanzania farming 

households (Mgase et al., 2009). Mgase et al. (2009) further note that rice is grown in almost 

all regions of the country and is mainly grown by small-scale farmers. Smallholder traditional 

farmers typically cultivate 0.4 to less than 2 ha using traditional methods; small-scale 

irrigation farmers grow about 2 to 2.5 ha in an irrigation scheme often initiated and controlled 

by the government; large-scale irrigation farmers grow more than 5 ha in an irrigation 

scheme, outsource ploughing, and hire most of their labour. Large scale commercial rice 



production is limited to few private firms. The cultivated area is 681 000 ha, which represents 

18% of Tanzania’s cultivated land. About 71% of the rice grown in Tanzania is produced 

under rain-fed conditions; irrigated land presents 29% of the total with most of it in small 

village level traditional irrigations. The agricultural extension service in the country operates 

at district and village levels under local government authorities to enhance greater client 

participation in technology development and transfer (URT, 2004b). 

Tabora Region (where data for this study were collected) is one of the 31 administrative 

regions in Tanzania (Fig. 1). The region has an area of 76151 km2. Administratively it is 

divided into seven Districts namely; Tabora municipal, Igunga, Nzega, Urambo, Sikonge, 

Uyui and Kaliua. It comprises of 455 villages which are grouped into 133 wards with 

population of 2 291 623 at growth rate of 2.9 (URT, 2012). Due to its fertile soils, favorable 

rainfall and wide range attitudes, a considerable number of crops are grown in the region. 

Tobacco is the major cash and export crop grown in large scale plantations, while groundnuts 

and sunflower are grown on limited scale by smallholder farmers. Major food crops produced 

are maize, rice, cassava and sweet potatoes. 

Figure : A Map of Tabora Region showing Igunga Districts and study villages



Igunga District farmers are among farmers who grow rice in the region and need utilisation 



of appropriate rice production innovations. The District (Fig.1) covers 6560ha comprising a 

population of 399 727 people at an annual growth rate of 2.2% (URT, 2012). The extent of 

availability transfer and utilisation of rice production innovations and their policy 

implications remain to be clarified by this study. With this in mind, the problem outline for 

the study is set in perspective.

1.2 Problem Statement and Justification

The existing system of village based extension workers who operate at district and village 

levels under Local Government Authorities in Tanzania offers a good basis on which to 

establish a more effective system for dissemination of extension innovations from research 

institutions. However, despite the Government’s implementation of a range of policy 

measures to renovate the extension system and improve agricultural service delivery to 

farmers, still  rice average yield is  very low (1-1.5 ton per ha), while the estimated potential 

is between 4 and 5 ton per ha (URT, 2013). The agricultural extension system in the country 

has come under criticism as being ineffective in stimulating increased agricultural production 

(URT, 2010). This criticism has focused partly on the performance of extension workers in 

rural areas. Extension workers are perceived as being unable to influence farmer’s 

agricultural practices and thus being ineffective in their job. This study intended to 

concentrate on innovation dimension. It sought to determine availability of suitable selected 

rice production innovations to extension services and assess the extent of transfer and 

utilisation of such innovations, in order to ascertain the extent to which they could be 

integrated within the farming systems of smallholder farmers and made the engine of 

economic growth and poverty alleviation in Tanzania.



1.3 Objectives

1.3.1 Overall objective

The overall objective of the study was to assess factors affecting utilisation of rice production 

innovations in Igunga District.

1.3.2 Specific objective

i. To identify rice production innovations available to the extension service in the study 

area.

ii. To determine the extent to which available rice production innovations are 

transferred.

iii. To examine the extent to which transferred rice production innovations are utilised

iv. To identify factors contributing to success or failure in transfer and utilisation of rice 

production innovations.

1.4 Research Questions

i. What rice production innovations are actually available to the extension services in 

Igunga District?

ii. Do smallholder farmers receive any advice on selected rice production innovations 

from field extension agents or other sources? If so in what way(s) does that advice 

reach them? 



iii. What is the state of smallholder farmers with regard to knowledge, trial and adoption 

of selected rice production innovations?

iv. What are the characteristics of rice production innovations and how do these 

characteristics affect the transfer and adoption or rejection of selected rice production 

innovations?

1.5 Operational Definitions of Terms

The terms that will be used frequently in the text are defined here to provide a common basis 

for conveying meaning. These include: rural/agricultural development; poverty alleviation; 

agricultural innovations; agricultural extension; extension worker and variables used in the 

study.

1.5.1 Rural/agricultural development

Rural development is the process integrated in economic and social objectives, which 

must seek to transform rural society and provide better and more secure livelihood for 

rural people. According to Jones (1986), usually this implies the development of 

agriculture as means to an end. In this study, the terms ``rural development ‘`and`` 

agricultural development`` will be used interchangeably to mean the perception of rural 

people of the possible often new ways and means of developing their economies.

1.5.2 Poverty alleviation



Poverty alleviation or poverty reduction is any process which seeks to reduce the level of 

poverty in a community or amongst group of people or communities. Its programmes may be 

aimed at economic or non-economic poverty through education, economic development and 

income redistribution. Its efforts may also be aimed at removing social and legal barriers to 

income growth among the poor (Bagachwa, 1994). In this study, poverty alleviation means 

improved livelihood of farmers resulting from increased income and food security through 

adoption of rice production practices.

1.5.3 Agricultural innovations

An innovation has been defined as the successful exploitation of new ideas. This implies that 

it is not that just the invention of new idea, but that this idea is actually brought to market, 

used, put in practice, exploited in some ways, and may be leading to new products, processes, 

systems, attitudes or services that improve something or add value             (Rogers, 1983). In 

this study, the term agricultural innovations mean the selected rice production innovations.

1.5.4 Agricultural extension

Extension has been defined as an on-going process of getting useful information to people 

and then assisting those people to acquire necessary knowledge, skills and attitudes to utilise 

this knowledge fully (Boz, 2002). In this study, the term`` agricultural extension ``will often 

be shortened to ``extension`` for the sake of brevity. Both terms will be used to denote a 

service or system which assist people through educational means in improving farming 

methods and techniques, increasing production efficiency and income, bettering their lives of 

living and building the social and educational standards of rural life.



1.5.5 Extension worker

An individual who is fully employed and engaged in extension work in rural communities 

(Swanson and Claar, 1984). In this study, the term ``extension worker`` implies to the staff 

employed by Igunga District Council responsible for extension work in villages where the 

study was done.

1.5.6 Key Variables used

The definitions of key variables (background, dependent and independent variables) as used 

in the study are given in Appendix 1. Literature review is presented in Chapter 2.



CHAPTER TWO

2.0 LITERATURE REVIEW

This Chapter reviewed literature of other studies in order to provide a theoretical framework 

which guided the development of the study model on which analysis of the data for the 

present study was based. It focuses on empirical literature which includes agricultural 

innovations and technology, availability of agricultural innovations, transfer of innovations, 

adoption of agricultural innovations; theoretical framework and conceptual framework. 

2.1 Empirical Lecture

2.1.1 Agricultural innovations and technology

An innovation is an idea, practice or object perceived as new by an individual or other units 

of adoption. Technology is a design for instrumental action that reduces uncertainty in the 

cause effect relationship involved in achieving desired outcome (Rogers, 1995). The 

components of technology are: Hardware (physical) and software (knowledge base). A good 

innovation should have the following five attributes: (i) relative advantage, (ii) compatibility; 

(iii) complexity; (iv) triability; and observability. Agricultural development requires and 

depends on innovation, which is a successful application of knowledge with socio and 

economic significance. Mortimore and Tiffen (1995) research in Kenya confirmed the 

capacity of traditional and rural farming strategies to adopt their environment to cope with 

increasing population. Feder et al. (1995) observed that over the last two decades the context 

of development has changed which also affected agricultural research and development 

(AR&D) institutions and Rural Producer Organisations (RPOs). 



2.1.2 Availability of agricultural innovations

(a) Indigenous/traditional innovations

Most recent African indigenous knowledge (IK) literature, especially in agriculture, 

emphasises that Africans are innovators (Gupter, 2000). Excellent examples of local 

innovations and discoveries include (Chaiken, 1998) crop breeding, grafting against pests, 

soil management, and conservation and processing. Indigenous agricultural innovations have 

continued to be important as most of the locally grown food is for local consumption. Gupter 

(2000) further noted that there is a unique knowledge among local producers that can 

contribute to make hunger and malnutrition history, and reduce grass-root poverty, especially 

among women, without changing cultural food pattern in Africa. But too often African 

indigenous innovators are overlooked in the search of process for new solutions.  

Gupter (2000) further noted that two main reasons can be attributed for overlooking 

indigenous innovators in search process for new solution as being, the innovations and 

discoveries they produce are mostly incremental, meaning that they do not carry high income 

gains; and culturally, there is little knowledge sharing due to lack of records and application 

of innovations in isolation. Indigenous innovators face uncertainty of lack of organising 

frameworks. They lack information as to who needs the innovation, how to find the users, 

when to approach them, why they should be approaching them, and importantly when the 

receivers will appreciate the effort. The consequence of lack of organising framework is that 

innovators mostly become indifferent in diffusing their knowledge and not utilising potential 

scale effects, efficiency and productivity gains from their innovations.



(b) Generation of modern/scientific innovations

There are several stages in generation of innovations (Backer, 1985; Kagashiemi, 2002). The 

first stage is discovery, characterised by emergence of a concept or results that establish the 

innovation. A second essential stage is development, where the discovery moves from the 

laboratory to the field, and is scaled up, commercialised and integrated with other elements 

of production process. In case of patentable innovations, between the time of discovery and 

development there may also be a stage where there is registration for a patent. If the 

innovation is embodied, once it is developed it has to be produced and finally, marketing 

stage consists of education, demonstration and sales. Only then does adoption occur. 

Garforth (2004) observed that the recent reforms undertaken in agriculture research and 

extension all seek greater stakeholder involvement to strengthen client and user orientation 

and demand-driven management in order to enhance the impact of the services provided. In 

some cases, farmers/processors may even supply these services themselves. Besides the 

formal, national research  and extension organisation of the public sector, private enterprises 

and farmers organisations (FOs) are now often increasingly involved in research and 

extension (e.g. farmers collaboration in planning and implementation of the trials and 

demonstrations, representing farmers on boards, advisory councils, technical committees, 

etc). Change in stakeholder involvement in research and extension also illustrate the 

changing attitudes toward managing knowledge and information for agricultural 

development.

2.1.3 Transfer of agricultural innovations



The agricultural extension system in developing countries has always been challenged with 

the task of transmitting agricultural innovations from the researcher to the farmers. The major 

role of extension system is therefore to facilitate such a link. This is viewed as a three-step-

process, passing scientific information in agriculture from the research scientist to the 

extension worker then to the participating farmer (Feder et al., 1985). For effective 

performance of extension worker it is imperative that he/she be conversant with the 

communities at both ends, which are the research and farming communities, he himself be a 

liaison between research and farmer. A successful extension worker therefore needs to 

acquire the knowledge of better communication methods (Rivera and Alex, 2004). A close 

working relationship with the research system is not sufficient condition for increasing 

agricultural productivity. The farming community must also be included in the technology 

development and utilisation equation. Farmer education on the use of innovations is an 

essential ingredient in agricultural development (Morris et al., 2003).

2.1.4 Farmers adoption of agricultural innovations

Farmers cannot successfully adopt a new technology unless they are aware of it and learn 

how to incorporate it into their farming systems (Swanson and Claar, 1984). There is often a 

significant interval between the times an innovation is developed and available in the market, 

and the time it is widely used by producers. According to van de Ban (1998), an adoption 

process is the mental process through which an individual passes from first knowledge of an 

innovation to a decision to adopt or reject and to later confirmation of this decision. Rogers 

(1995) has given the following five stages of adoption process: awareness; interest; 

evaluation; trial and adoption/rejection. Duration and length of time between any two stages 

varies with each practice and individual. The rate at which different individuals go through 



the different stages varies with the personal characteristics of individual and the nature of the 

group influences on him.

Rogers (1995) further highlighted that the level of adoption of innovation depends on the 

following factors: (i) source of information, (ii) intrinsic characteristics of the information 

itself and its appeal to clients (complexity, probability, riskiness, and compatibility with other 

activities), (iii) characteristics of units concerned (resources, size, type of activities, and 

degree of specialisation) and (iv) preparation of innovation client. Among the members of a 

social system some innovations diffuse from first introduction to wide spread use in a few 

years where as others take more number of years. This is due to characteristics of innovation 

that affect the rate at which they diffuse and are adopted.

There are five attributes of innovations in universal terms (Rogers, 1993): relative advantage; 

compatibility; complexity; trialbility and observability. Adoptor categories are the 

classifications of members of social system on the basis of innovativeness, the degree to 

which an individual or other unit of adoption is relatively earlier in adopting new ideas than 

other members of the system. Rogers (1983) suggested the following standard set of adopter 

categories that is widely followed: innovators; early adopters; early majority; late majority 

and laggards. According to Fliegel (1993), in order to arrive at specific adoption decisions, 

the farmer requires various forms of information. He must first learn of the information; he 

must have this additional information to evaluate and apply the new technologies. There is 

also need for information about the likely consequences to the farmer and to his social status 

if he accepts the innovations in farming. Add weather; markets purchasing inputs and outlook 

information which further complicate the information problem. The extension service as an 



agency that communicates innovations must be cautious on the various factors that do affect 

the way innovations are finally accepted.

Mwaseba (2005) reports a study which focused on the experiences based on agricultural 

research conducted during the period 1980-1990 in the Southern Highlands and Eastern 

Zones of Tanzania. The findings reported in this study were based on a review of earlier 

impact studies and fieldwork focusing on the impact of rice research programmes in the two 

zones. The latter, in particular, paid attention to the adoption of selected rice research-based 

innovations, impact of rice research on food security, and the economic costs and benefits of 

rice research. The review of the impact studies showed that unlike at the international level 

where, since the 1990s, attention had largely focused on the poverty reducing effects of 

agricultural research, no similar attention had been given to the role of agricultural research 

in poverty reduction in Tanzania. This fits in within a broad context in which agricultural 

research and extension had hardly been sufficiently able to address the needs of the poor 

farmers.

Mwaseba (2005) further observed that the limited use of selected rice research-based 

innovations was further evidence of the inability of agricultural research to generate 

innovations that cater for the different categories of farmers including the poor. This study 

also showed a weak impact of the research on food security. Although this could be 

attributing to the limited impact of rice research on crop productivity, the multiple livelihoods 

that farmers seek to achieve through rice production imply that food security should be 

understood in the context of livelihood strategies pursued by the farmer. In reference to the 

economic impact of rice research, besides the rates of return, which vary widely depending 



on assumptions informing the analysis, the study also found great fluctuation of the benefits 

of research reflecting the unstable nature of rice farming carried out under rain-fed conditions 

and limited inputs.

2.2 Theoretical Framework

This study is informed by Endogenous Growth Theory which holds that economic growth is 

primarily the result of endogenous and not external forces (Romer, 1994). The theory states 

that investment in human capital, innovation and knowledge are significant contributors to 

economic growth. The theory also focuses on positive externalities and spillover effects of a 

knowledge-based economy which will lead to economic development. The endogenous 

growth theory primarily holds that the long run growth rate of an economy depends on policy 

measures. For example, subsides for research and development or education increase the 

growth rate in some endogenous growth model by increasing the incentive for innovation. 

According to Goh (2005), innovation is the key to success in all social development. 

Indigenous innovations can aid development nations embark on a cumulative path of positive 

growth; thereby helping them join the ranks of the more advanced nations. Local challenges 

and opportunities that are as varied as the individual communities themselves, such as 

smallholder farmers, provide great opportunities to stimulate economic growth by 

capitalising on the local knowledge and resources residing in the communities. The need to 

promote indigenous innovations as evolving alternatives to development has now been well 

recognised (Banerji, 2004).

2.3 Conceptual Framework



The literature from the present Chapter has been reviewed from a wide perspective of 

agricultural production innovations. The reflections drawn form the bases for assessing 

factors affecting utilisation of rice production innovations in Tanzania.  In the context of the 

present study the overall objective of which was to assess availability, transfer and utilisation 

of selected rice production innovations in Igunga District, the conceptual framework shown 

in Fig. 2 was developed. This conceptual framework was for analyzing a large volume of data 

and was oriented towards establishing findings which fulfill the objectives of the study. It 

allows drawing implications on the extent to which rice production innovations could be 

integrated within the farming system of smallholder farmers and made the engine of 

economic growth and poverty alleviation in Tanzania.



Contextual factors                                  Independent variables    Dependent variables

Key:



Indirect relationship

Direct influence                

Strong influence

Figure : Conceptual framework

The operational definitions of key variables used are given in Appendix 1. The research 

methodology is presented in following Chapter.

CHAPTER THREE

3.0 RESEARCH METHODOLOGY

This Chapter describes the methodology adopted in the study under eight sections, namely: 

study area; study design; sampling procedures; sample size; data collection instruments; data 

collection procedures; data processing and analysis; and limitations of the study. 

3.1 Study Area

The study was conducted in Igunga District, Tabora Region. The District was selected 

purposively due to having Tumbi Research station involved in rice research. Rice production 

innovations developments in the research station are evaluated on-farm in collaboration with 

extension workers and farmers, in order to enhance their transfer and adoption by farmers. 

The study took place in four villages, namely; Mwanzugi, Mwalala, Simbo and Buhekela, as 

shown in Fig.1.



3.2 Study Design

A case study cross-sectional design in which data were collected at one point in time was 

used. The design is suitable for descriptive purposes and data collected is used to determine 

the relationships between variables focused in the field of study (Babbie, 1990).

3.3 Sampling Procedure

A multi-stage sampling technique was adopted under two main stages, as follows.

Stage 1. The study used purposive sampling technique to select divisions, wards and villages 

in the study area based on availability of rice production research innovations to extension 

service in Igunga District. There were four divisions, 34 wards and 115 villages. Each 

division had more than two wards and each ward had more than two villages. Thus, two 

divisions were purposively identified, namely: Igunga and Simbo. In turn, two wards were 

selected from each selected division, namely: Igunga and Nguvumoja from Igunga division, 

Simbo and Igeweko from Simbo division. Finally, one village was identified from each 

selected ward, namely: Mwanzugi from Igunga ward, Mwalala from Nguvumoja ward, 

Simbo from Simbo ward and Buhekela from Igoweko ward.

Stage 2.The second stage involved selection of a sample of 120 farmer respondents 

(including 80male and 40female) from four identified villages (30 from each village). 

Purposive and stratified sampling techniques were used to get names of male and female 

farmers household heads(MFHHs) members from corrected register of 470 household heads 

(290 males  and 180 females) involved in rice production in study villages. Each of the 

selected village had more than 100household heads in the register and one extension agent 



who was involved in the study. In addition, a total number of 10 key informants were selected 

by using snowball technique. Thus, a sample of 120 household heads and 14 key informants 

(including 4 extension agents and 10 key informants) was identified and involved in the 

study.

3.4 Sample Size

A total sample size of120 respondents comprising of 14 key informants (including 4 

extension workers) was identified and involved in the study. A summary of the distribution of 

all respondents involved in the study is given in Table 1.

Table : Distribution of all respondents (n=134) involved in the study

 Number             

Type of respondent                   Male Female Total

Farmers

Extension workers

Key informants

Total 

80 40 120

  3

  6

89

  1

  4

45

    4

  10

134

3.5 Data Collection Instruments

Data collection instruments used for the study were questionnaires, researcher’s diary and 

checklist, as follows:

(a) Questionnaire: Two types of questionnaires were used to collect primary data from 

farmers and extension agents, namely: farmers questionnaire and (ii) extension worker 



questionnaire (Appendix2 and 3 respectively). All the interview schedules were completed by 

means of personal interviews conducted by the author and two research assistants.

(b) Researcher’s diary: This was used to collect secondary data from relevant documentary 

sources including internet websites, Sokoine National Agriculture Library (SNAL), district 

and village files and observations of farmers activities related to rice production practices.

(c)Checklist: This type of tool was used to collect primary data from key informants 

(Appendix 4), in order to supplement information gathered through researcher’s diary.

3.6 Data Collection Procedures

Field work was conducted during the period of September to October 2014. The permit for 

data collection was obtained from the District Administrative Secretary (DAS) for Igunga 

District after getting an introductory letter from the Director of Post Graduate Students 

(DPGS) office at Sokoine University of Agriculture (SUA). Data were collected by the author 

and two research assistants. The study employed a combination of multiple methods of data 

collection, primarily involving qualitative and quantitative information collection techniques 

and procedures. Interview questionnaires were designed to permit acquisition of both 

qualitative and quantitative primary data using open and close-ended questions from farmer 

and extension agent respondents, respectively. Of the 120 interview questionnaires meant for 

farmer household heads respondents, all were properly completed constituting a return rate of 

100%.On the other hand, all the four questionnaires meant for extension worker respondents 

were also completed. As far as possible, the interviews were conducted in private farmers’ 

farm environment and each lasted for about 30minutes. When interview was completed in 



one village, the author and two research assistants moved to the next, usually spending 5 

days in each village. 

In addition, data were collected from 14 key informants through directed discussions. The 

author also reviewed relevant information from Igunga District Agricultural files related to 

selected rice production innovations. Furthermore, website from internet, Sokoine National 

University of Agriculture (SNAL), Tumbi research Institute and Ministry of Agriculture, 

Food Security and Cooperatives were good sources of information for the study. 

Observations of farmers activities related to utilisation of rice production innovations in the 

sample villages were also recorded.

3.7 Data Processing and Analysis

3.7.1 Data processing

Data from the completed 120 farmer household heads interview questionnaires were coded 

for computer analysis. Each schedule had 60 variables. In addition, data from extension 

workers questionnaires, researcher’s diary and checklist were summarized manually to single 

sheets of paper. In summarising data, great care was taken to ensure that it accurately 

reflected the original meanings of the statements made.

3.7.2 Data analysis

Data processed from household head interview questionnaires were coded for computer 

analysis were analysed using Statistical Package for Social Science (SPSS) programme 



Version 16. The method of analysis was univariate and bivariate analysis. It employed 

techniques of frequencies counts, percentages and means. Furthermore, data processed 

from extension worker questionnaires, researcher’s diary and checklist were also 

examined. Qualitative data were analysed by using content analysis technique which 

mainly involved transcription of recorded notebooks and clustering information in to 

sub-themes. Quantitative data were processed and analysed to produce frequencies to 

facilitate assessment of availability, transfer and utilisation of rice production 

innovations in the study villages.

3.8 Limitations of the Study

The limitations of the study were as follows:

i. Flooding disaster: Data collection activity conducted during rainy season which caused 

delay of data collection exercise due to destruction of roads. To overcome the problem, the 

activity had to be rescheduled in order to be completed as planned.

ii. Social welfare: This included national election of village and hamlets leaders. This 

situation resulted to lack of involvement of many individuals included in the study sample. 

The researcher had therefore to make new appointments with regard to missing cases which 

also resulted to prolonged data collection period.



CHAPTER FOUR

4.0 FINDINGS AND DISCUSSIONS

This Chapter presents the major results and discussion arising from data analysis related to 

factors affecting utilisation of selected rice production practices in Igunga District. These are 

discussed under three main sections. The first section dealt with farmer household heads 

respondent’s characteristics. The second section focuses on farmer respondent’s opinions on 

availability, transfer and utilisation of selected rice production innovations. The final section 

focused on extension worker respondent’s characteristics and their opinions on availability, 

transfer and utilisation of selected rice production innovations. 

4.1 Farmer Household Heads (FHHs) Respondents Characteristics

Farmer’s characteristics were those personal and situational characteristics in farming which 

were expected to influence their utilisation of rice production innovations. These 

characteristics were examined under two main parts. The first part under personal 

respondents’ characteristic involved sex, age, marital status, level of education and family 

size. The situational characteristic included land ownership and levels of average rice crop 

yields.

4.1.1 Farmer HHs respondents personal characteristics

Among  the more important personal characteristics dealt with in this part were sex, age, 

marital status, level of education and family size, as shown in Table 2. Examinations of 



farmer respondent’s sex revealed that of the120 farmer HHs respondents, 80 were males and 

40 were females.



Table : Percentage distribution of farmer HHs respondents by personal 



characteristics (n=120)

Characteristics         Number       Percentage 
Sex

     Male

     Female 

Age 

     20-35

     36-45

     46-55

     56-65

Marital status

    Single 

    Married 

    Widowed

    Divorced 

Level of education

    Formal  

    Adult literacy

    Primary 

    Post primary

Family size

    1-4

    5-8

    9-12

                   80

                   40

                   13

                   74

                   21

                   12

                    13

                    86

                    13

                      8          

                     12

                     16

                     81

                     11

                     19

                     75

                     26

                  66.7

                  33.7

                  10.8

                  61.6

                  17.5

                  10.0

                  10.8

                  71.7

                  10.8

                    0.7

                   10.0

                   13.3

                   67.5

                     9.2

                   15.8

                   62.5

                   27.7

(a)Age



Age distribution of farmer HHs respondents was between 20 and 65 years. The majority 

(72.4%) were below 46 years of age, which is the active and working group, as presented in 

Table 2. However, the findings suggest that, in general the farmer HHs respondents were 

drawn from different groups of farmers in the study villages.

(b) Marital status

It was assumed that marital status of farmer HHs study respondents would influence 

utilisation of rice production innovations. Results as presented in Table 2 show that the 

majority (71.7%) of the farmer HHs respondents were married. This is more likely to 

positively affect their participation in the utilisation of rice production practices, where 

innovation can easily be carried out by a couple and implemented by one in absence of the 

other.

(c) Level of education

It was expected that the extent to which farmers were educated would tend to influence their 

ability to gain knowledge. This may also affect their participation in utilisation of rice 

production innovations. The farmer HHs respondents were therefore asked to indicate their 

level of education as shown in Table 2. Study results indicate that 67.5% of the respondent 

had obtained the level of primary education and only 10% had no any type of formal 

education. This seems to reflect Tanzania policy of universal primary education of 1970s, thus 

implying that farmer’s level of education was not important criteria in utilisation of rice 

production innovations in the study area.



(d) Family size

Study results in Table 2 show that 80.2% of the farmer HHs respondents had a family size 

ranging from 5-12. This is due to the fact that many people in the study area practice 

polygamous marriage as reported by one of the key informants. According to population 

census of 2012, the average family size in Igunga district was 6.0 (UTR, 2012), whereas 

average size in the study area was 6.3, which is slightly higher than that found in population 

census of 2012. This implies that there is an increase in population growth in the study area. 

The increase in population growth could have positive impact in utilisation of rice production 

innovations, since increase in population growth increases labour force to rice production.

4.1.2 FHHs respondent’s situational characteristics

The situational characteristics examined relate to (a) land ownership and level of average rice 

crop yield in 2013/2014 in the study area.

(a) Land ownership 

The Farmer HHs member respondents were asked to indicate the size (acres) of farm they 

owned in their village. Results in Table 3 indicate that majority (75%MFHHs and 62.5% 

FFHHs, respectively) of the respondents owned and cultivated farm size of less than 2 acres 

and more than 5 acres with average farm size of 2.5 acres. This suggests that the FHHs 

respondents’ farm size were very representative of general farm size situation in the study 

villages which was 3 acres (personal contact DALDO, 2014). This reflects what has been 

reported by URT (2013) that the majority of farmers in Tanzania farm size vary from less 

than one to three acres with an average farm size of 2.4 acres of many crops. Thus, implying 



that the farm size situation of the FHHs respondents was not very different from that of 

smallholders in the country.

Table : Percentage distribution of FHHs respondents land ownership (n=120)

Land ownership

(acres)

                    Farmers HHs respondents 

MFHHs                                                        FFHHs

(n=80)                                                           (n=40)

Number      Percent                   Number                     Percent      

<2

2-5

>5

60                  75.0                             25                            62.5

15                  18.7                             10                            25.0

 5                     6.3                               5                            12.5



(b) Levels of average rice yields

Rice yield for 2013/2014 season from the study villages given by farmer respondents (on-

farm) and researchers (on-station) are presented in Table 4. A comparison of average crop 

yields (kg/acre) in 2013/14 season given in Table 4 indicate that on-station crop yield is 

generally higher compared to on-farm yield , with a maximum of about 18% of rice on-farm 

yields. These findings imply that there is a need for research institutions to further refine 

agricultural innovations for farmers’ more effective utilisation, leading to increased crop 

yields.

Table : Average rice yield on-farm and on-station as per season 2013/14 

Type of crop Average crop yields (kg/acre)

         On–farm                                        On–station

Minimum      Maximum             minimum    maximum     

Rice      600                   800                     2800             4400 

4.2 Farmer HHs Respondents Opinions on Availability, Transfer and Utilisation of 

Selected Rice Production Innovations

This section was discussed under the following parts: availability of selected rice production 

innovations to extension services; nature of farmer’s advice on rice production innovations; 

famer’s adoption/rejection of rice production innovations and factors contributing to success 

or failure of innovations.

4.2.1 Availability of selected rice production innovations to extension services



The study sought to find out whether there are recommended agricultural innovations to 

extension services for rice crop in Igunga District. The findings from the district agricultural 

records revealed that there are innovations that have existed since rice production was 

introduced in the district. The main source of such innovations was Tumbi Agricultural 

Research Institute, Tabora Region. Table 5 indicates the existing rice production innovations 

in the district available to the extension service. It was also noted that available rice 

production innovations had been origanised in six specific recommendations for extension 

workers to transfer and for farmers to use. The recommendations have been organised in 

operations as follows:

Table : Existing rice production innovations in Igunga District

Type of innovations Availability

Land preparation √

Selection and the use of improve seed 

varieties 

√

Proper spacing √

Proper thinning ×

Proper weeding √

Use of chemical fertilizers √

Use of organic manure ×

Use of insecticides √

Key

      √ Available 

      × Not available



(a) Land preparation: It is recommended to choose fertile land with good water retention 

capacity, clayed soils are most desirable. In areas with lots of perennial weeds, disc plough 

the field immediately after harvest in November /December to expose the rhizomes (roots t) 

to the sun. Plough and harrow field, flood for about 2 weeks to kill weeds. Remove the water 

after 2 weeks and mark out the field into basins (eg 5m×5m) with hand hoe. Irrigate or allow 

rain into basins and level properly (hand pudding or animal traction).

(b) Selection and the use of improved seed varieties: Select and use good quality seeds 

with no insect damage and contaminants (weeds, stones and other seed types) with high 

percentage of variability (>80%). Use SARO rice variety which has been recommended for 

Tabora Region. SARO is a high yielding variety with excellent smell. 

(c) Proper spacing: Prepare seedbed early in order to have the seedlings ready during rice 

growing season. Sow 20kgs of seeds on area of 200m in order to get enough seedlings for 1 

acre. Transplant at rate of 2-3 seedlings per hill to a depth of 3-4 cm and at spacing of 

30cm×30cm or 20cm×20cm when soil is fertile or sufficient fertiliser is available.

(d) Proper weeding: Weeds should be controlled throughout from nursery to the main field. 

This can be done by herbicides or weeding. In case of weeding, drain water from the field: 

hand weed 14-20 days after transplanting; hand weed again around 30-40 days after 

transplanting.



(e) Use of chemical fertilisers: Fertiliser can be applied in two ways: For small areas: in 

irrigated system, close the irrigation inlet and drainage outlet. Then apply the fertiliser in 

rows. Irrigate and close the canals for about 10 days to facilitate nutrients absorption. Drain 

the field and apply fertiliser by broadcasting. Fertiliser should be flooded immediately to 

prevent denitrification.

(f) Use of insecticides: It is recommended to control disease and insect pests by insecticides 

or by following the advice of extension agents.

These findings may be evidence that district agricultural offices have access to information 

about improved and recommended rice production innovations based on research from our 

research stations. However, the study does not provide clues about effective linkages between 

research and extension service with regard to rice growing. Evidence suggests that available 

recommended practices for rice growing are complex and not so easily understood by 

farmers, let alone the extension workers. It would appear that the lack of refinement on the 

recommended innovations on rice growing may be a reflection on the extent of research that 

has been done on the crop, particularly in relation to farmer oriented husbandry practices. 

The unavailable rice production innovations to the extension service were two including 

proper thinning and the use of organic manure. The reason behind being that, publications 

(leaflets and pamphlet) were not found in the office.



4.2.2 Farmers perceptions on extension methods used to disseminate recommended rice 

production practices

Based rice production practiceslisted in Table 5, the study sought to determine the way 

farmers are advised by field extension workers and the extent of advice on the recommended 

practices for rice farming. The following aspects are addressed under this part: (a) Source of 

extension advice and (b) extension methods used.

(a) Source of extension advice

It was expected that understanding the sources of extension advice used on recommended 

rice production innovations would indicate the extent to which farmer household heads 

(FHHs) respondents were advised on rice production innovations. The FHHs respondents 

were therefore asked to give opinions on sources of extension advice on rice production 

practices in their villages. The results are summarised in Table 6.The study revealed that, on 

average, 52.8% of the FHHs respondents identified extension workers as source of extension 

advice followed by Tumbi researchers (17.5%) and World Vision (12.9%), while only 12.6% 

identified fellow farmers as source of their extension advice. Further results imply that, FHHs 

respondents use extension workers as source of extension advice to complement with other 

sources of extension advice. Thus suggesting that the extent of use of extension workers as 

source of extension advice was much different from extent of use of other sources. 

Furthermore, most (80%) of FHHs respondents get advice from extension workers on 

fertilisers application, indicating that fertilizer utilisation practices appeared to be difficult in 

technology and not easily understood by fellow farmers. Finally, with regard to proper 

weeding many (20%) of FHHs respondents were getting from fellow farmers compared to 

other practices. This implies that this practice was more simplified, easily used and easily 

understood by fellow farmers. 



Table : Distribution of Farmer HHs respondents by source of advise on rice production 

innovations involve in rice production practices (n=120)

Type of practices Extension 

worker

Percent

Tumbi 

researchers

Percent

World Vision

Percent

Fellow farmer

Percent

Land preparation 56.7 21.7 12.5 10.5

Selection and use of improve 

seed varieties 

30.8 18.3 16.7 14.2

Proper spacing 40.8 26.7 18.3 14.2

Proper weeding 55.8 10.0 14.2 20.0

Use of chemical fertilizers 80.0 9.2 3.3 7.5

Use of insecticides 59.2 18.3 12.5 9.2

Average 52.8 17.5 12.9 12.6

(b) Extension methods used

An attempt was made to identify extension methods frequently used by field extension

workers in advising farmers with regard to recommended practices for selected rice 

production practices. Three categories of methods (individual, group and mass) were used to 

solicit farmer’s responses. Their views are expressed in percentages of respondents as given 

in Table 7. Results in Table 7 show that, on average, 39.5% of the FHHs respondents 

identified group method as more frequently used extension method. Individual method was 

identified by 35.1% of the FHHs respondents while mass method was identified by only 

24.7%. Generally, the results revealed that group extension method was more frequency used 

followed by individual and mass methods, as the least used. These findings might be a 

reflection of Tanzania’s policy which provides priority in terms of government support, 

including extension service to farmers groups rather than individuals. This, in turn, requires 



group organisation and group-decision-making which can result only from meetings and 

other group activities.

Table : Distribution of Farmer HHs respondents on extension method used in advising 

rice production innovations practices (n=120)

Type of practices Individual

Percent

Group 

Percent

Mass 

Percent

Land preparation 29.2 47.5 22.5
Selection  and use of improved seed 
varieties

45.8 36.3 15.0

Proper spacing 32.5 42.5 25.0

Proper weeding

Use of chemical fertilizer

30.0

47.5

40.8

22.5

29.2

30.0

Use  of insecticides 25.8 47.5 26.7

Average 35.1 39.5 24.7

Furthermore, it was revealed that with regard to individual methods, home visits offers 

opportunity between farmers and field extension worker on selection and use of improved 

seed varieties and chemical fertilisers. These practices involve field demonstration and 

therefore may be easily advocated by extension workers. Finally mass method seems to be 

important in the use of chemical fertilisers (30%) as compared to other selected 

recommended practices. This could be due to efforts currently made by the Government to 

create public awareness on the use of fertilizers as important source of nutrients.

4.2.3 Farmers opinions on the extent of utilisation of rice production innovations



The study sought to determine the extent of farmer’s utilisation of rice production 

innovations under two main aspects, as follows: (a) the extent of utilisation of recommended 

and traditional rice production innovations and (b) farmers degree of innovativeness.

(a) The extent of utilisation of recommended and traditional rice production innovations 

The study attempted to determine the extent of use of recommended and traditional rice 

production practices by farmers. Results on this aspect constituted the perceptions of FHHs 

respondents about the use of recommended rice production practices by farmers. Their views 

are expressed in percentages of respondents as given in Table 8. The results in Table 8 reveal 

that FHHs respondents felt that rice production practices were generally in use at different 

levels with more farmers relying on traditional practices. This observation is surprising in 

light of the fact that rice growing has been advocated for years in the study area. These 

findings may imply that more work need to be done by the field extension workers in order to 

gain confidence of farmers with regard to use of recommended practices in growing rice.

Table : Distribution of Farmer HHs respondents opinion on the traditional and 

recommended rice production innovations practices (n=120)

Type of practice Traditional Recommended
Mostly used     Not mostly 
used

Most used       Not mostly 
used

Percent                  Percent Percent               Percent

Land preparation 55.0                        45.0 53.3                 46.7
Selection and use of 
improved seed varieties

40.0                      60.0 60.0                          40.0

Proper spacing 63.3                         36.7 37.5                          62.5

Proper weeding 75.0                         25.0 25.0                   75.0

Use of chemical fertilizers 15.0                       85.0 27.5                          72.5
Use of insecticides 20.8                       79.2 30.0                          70.0

Average 45.0                       55.0 39.0                  61.1



The findings also shows that there was a high rate of use of recommended practices with 

regard to land preparation (53.3%) and selected and use of improved seed varieties (60%). 

This implies that extension agents focused on the use of these practices. Furthermore, high 

rate of the use of traditional practices with regard to proper spacing (63.3%) and proper 

weeding (75%) may imply that farmers are still conservative in use of such practices. It could 

also be an indication that the extension services has not made major breakthrough. As noted 

by Gupter (2000) the farmers are not necessarily more conservative but they are critically 

more cautious. They know what they will get if they follow traditional practices. The moment 

they change to new practices, they are moving from a state of security to a state of insecurity.

(b) Farmers’ degree of innovativeness

It was felt that a measure of farmer degree of innovativeness would provide some indications 

of the extent to which the farmers utilised recommended rice production practices for 

increased rice yield in the study villages. Three elements of adoption process, namely: 

knowledge, trial and adoption were chosen in this case. By use of questions related to six 

selected rice production practices posed to farmers, it was possible to determine their degree 

of innovativeness in terms of the extent they had performed with respect to the three 

elements. The findings are summarized in Table 9.

Table : Percentage distribution of FHHs respondents by farmers’ degree of 

innovativeness (n=120)

Type of practice Knowledge 

Percent

Trial 

percent

Adoption 

Percent
• Land preparation 61.7 25.8 12.5

• Selection and use of improve seed 
varieties 

55.5 22.5 21.7

• Proper spacing 47.5 34.2 12.5
• Proper weeding 53.3 28.2 18.3



• Use of chemical fertilizer 28.3 12.5 9.2

• Use of herbicides 35.8   7.5 4.2

Average 47.1 21.8 13.1

Furthermore, a number of observations can be made. Firstly, the level of knowledge acquired 

by farmers was generally higher than the extent to which trial and adoption were reached. 

This observation is in line of with the principles of adoption process which portray human 

beings as progressing from initial stage of awareness through interest, evaluation and trial 

before adopting an innovation (Rogers, 1995). In this case, therefore, one is likely to expect 

progressively more farmers in the “knowledge” category than “trial” and “adoption” 

categories. Secondly, it appears that more farmers had scored higher in terms of knowledge 

with regard to land preparation (61.7%) and trial and adoption with regard proper spacing 

(34.2%) and selection and use of improved seed varieties (21.1%) for rice production, 

respectively. It can be inferred here that with regard to these practices, extension field 

workers have done relatively good job in raising the consciousness of farmers as well as 

demonstrating its operations and merits to the extent of convincing them to start selection and 

use of improved seed varieties. Thirdly, farmers lagged behind when it comes to knowledge 

of use of chemical fertilisers, and trial and adoption on the use of insecticides, respectively. 

This might be a reflection that the use of insecticides in rice fields is not common.

These finding indicate that the results bear a relationship with what is already known about 

the adoption process. The implication that may be drawn from these findings is that the 

successful motivation of farmers is a culmination of series of district phases. These involve 

awareness of a new opportunity, generation of interest in it, consideration of its suitability, its 

trial examination and finally its adoption in rice production practices. Each group of farmers 

and each phase of adoption tend to require a particular behaviour and rejection can occur at 

any time. Good field extension workers will, therefore, adjust their approach to farmers in 



light the sequence. That is, field extension workers always need to first learn what stage of 

adoption process farmers are in. Based on this, they can then operate in accordance with 

stage reached. In this way the field extension workers may communicate to farmers at 

different levels.

4.2.4 Reasons for farmer’s rejection of recommended rice production practices

It was felt that an understanding of FHHs respondents’ reasons for rejecting recommended 

rice production innovations would provide some clues on the extent of acceptance or 

rejection of rice production practices. Five intrinsic characteristics of innovations and appeal 

of innovations to farmers were used. Farmers’ responses to structured questions involving 

these characteristics were analysed. The results are summerised in percentages of respondents 

of each of the recommended practices for rice growing, as given in Table 10. The results in 

Table 10 revealed that, on average, most (32.7%) of the FHHs respondents felt that rejection 

or failure to use rice production practices was due to being difficult in technology.

Table : Distribution of farmer HHs respondents by reasons for rejecting rice production 

practices (n=120) 

Types of 
practice

Practices 
previously 
used are better

Percent

Inconsistent 
with past 
experience 

Percent

Difficult in 
technology

Percent

Not easily 
triable

Percent

Not easily 
observable

Percent
Land 
preparation

25.0 24.2 22..5 19.2 9.2

Selection and 
the use of 
improved seed 
varieties 

25.5 15.8 26.2 19.2 10.8

Proper spacing 10.0 27.5 47.5 2.5 12.5

Proper weeding 11.7 25.0 37.5 15.0 10.8



Use of 
chemical 
fertilizers 20.0 21.7 26.7 16.7 12.5

Use of 
insecticides

20.8 12.5 35.8 14.2 17.5

Average 18.8 21.1 32.7 14.5 12.2

Other factors that caused rejection of practices, in declining order, were the practices were 

inconsistent with past experience (21.1%), practices previously used are better (18.8%), not 

easily triable (14.5%) and not easily observable (12.2%). This might be due to the fact that in 

the extension approach used, farmers are encouraged to experiment on their own farms and 

make their own decision based on their observations and knowledge. More specifically, the 

minority (10%-25%) of the FHHs respondents rejected all the practices due to practices 

previously used being better. This could be due to FHHs respondents’ perception that 

recommended rice production practices were much better than traditional rice production 

practices in the study villages. Moreover, 27.5% and below FHHs respondents rejected all the 

practices due to being inconsistent with past experiences. This could be contributed to 

adequate advice to FHHs respondents on the importance of using recommended rice 

production practices in the study area. Furthermore, FHHs respondents who could not use 

rice production practices due to being difficult in technology ranged from 22.5% to 38.8% for 

all the practices. This might be due to high demand for farmers labour in the use of the 

practices.

4.3 Extension Worker Respondents Characteristics and Their Opinion on Transfer and 

Utilisation of Rice Production Innovations

Features related to village extension worker respondents and their job performance were 

examined in order to ascertain the impact of their extension strategy in famers utilisation of 

rice production practices. These features are now presented under: extension worker personal 

characteristics, extension method used to disseminate selected rice production innovations 



and factors contributing to success or failure of transfer and utilisation of available rice 

production innovations.

4.3.1 Extension worker respondents personal characteristics

Personal characteristics were expected to influence village extension workers performance in 

extension activities at village level. Among more important personal characteristics dealt 

with in this part were sex, age, marital status and personal experience of working in villages. 

Of the four extension worker respondents, three were males and one was a female. Their age 

distribution was between 25 and 51 years. And three of them were married. It was also noted 

that all the four extension worker respondents belonged to Ministry of Agriculture, Food 

Security and Cooperatives. All the respondents had attained a secondary education and 

diploma in agriculture. This suggests that there is a need for regular training for extension 

workers in order to increase their competency in facilitation of farmers’ utilisation of rice 

production innovations. 

4.3.2 Extension methods used to disseminate rice production innovations

An attempt was made to identify the extent to which the selected extension methods were 

used by village extension worker respondents with regard to dissemination of specific 

selected recommended agricultural production practices in rice growing in study villages. 

Two categories of methods (individual and group) were examined. Individual methods were 

further considered under farm/home visits and office visits, while group method included on-

farm demonstrations, field tour and group meetings. Frequencies of field extension worker 



respondents who indicated that they used particular extension methods for each 

recommended rice production practice are given in Table 11. 

The results in Table 11 indicate that, overall the most frequently used individual method was 

farm/home visits. On the other hand, the most frequently used types of group method were 

found to be on-farm demonstrations and group meetings. Generally, the findings show that 

the group method was most frequently used. It appears that group method was used by three 

out of four of the extension worker respondents in all the selected rice production practices. 

In addition, the findings indicate that a high proportional of extension worker respondents 

made frequent use of farm/home visit in promoting proper weeding practice. Overall, the 

results in Table 11 show that, in general, village extension workers used combination of 

extension methods in promoting particular rice production practices. The focus on extension 

intervention was on farmer group and individual farmers. This suggests that they 

supplemented group extension methods which enable them to respond to individual farmers 

concerns and problems. 

Table : Distribution of extension worker respondents by extent of using particular 

extension methods to disseminate rice production practices (n=4) 

Type of 
practices 

                                                     Extension method

Individual Group

Farm /home visit Office visit Demonstration Field tour Group meeting

Land 
preparation

xxa - xxx xx x

Selection  and 
use of 
improved seed 
varieties

xx x xx - xxx

Proper spacing xx - xxx xx x



Proper 
weeding

xxx - xxx xx x

Use of 
chemical 
fertilizer x xx xx - xxx

Use  of 
insecticides

xx xx xxx xx xxx

xa Frequency of extension worker respondents responses 

4.3.3 Factors contributing to success or failure of transfer and utilisation of rice 

production innovations

(a) Problems that constrain transfer of selected rice production practices

An analysis of the problems that constrain field extension workers in transferring rice 

production innovations was carried out. The findings are given in Table 12.Results revealed 

that major constraint for field extension workers for transferring rice production innovations 

was transport facilities. This was revealed by two out of four extension worker respondents. 

Involvement in many activities in addition to extension role and lack of incentives were each 

mentioned by one out of four respondents.

Table : Frequency distribution of extension worker respondents perceptions on 

constrains to transfer of selected agricultural production innovations (n=4)

Type of constraint Frequency of responses

• Poor transport facilities xxa

• Involvement in many other activities x

• Lack of incentives x 

xa Frequency of extension worker responses



In Igunga District, as in the case of Tanzania, transport facilities are persistent constraints in 

extension system. Considering the large areas covered by extension workers (3 to 7 villages), 

it is high time for district councils to take action in provision of appropriate transport 

facilities to extension staff in order to increase effectiveness of extension service. 

Involvement in many other duties additional to normal extent activities of field extension 

workers appears to affect the quality of work of field extension workers. Contrary to job 

description of field extension workers that appear on paper, far too little time is actually spent 

on advising farmers on production practices. With many additional duties, there may dilution 

of efforts, poor competence and unwanted interruptions. 

Same of extension workers are likely not to have incentives to provide good service if they 

lack suitable accommodation, proper working tools, supportive technical services and 

training facilities. Also lack of necessary extension inputs such as credit and marketing 

facilities may make extension programme unsuccessful. In this case, farmers inevitably 

blame field extension workers for not being able to make available to them such inputs. This 

situation could reduce the effectiveness of field extension workers.

(b) Problems that constrain adoption of selected rice production innovations

An analysis of perceptions of field extension workers on the problems that constrain farmers 

in adopting recommended rice production practices put forward to them was carried out. The 

findings are indicated in Table 13.Study results show that low level farmer training was 

identified by one out of four extension worker respondents as major constraint for farmers’ 



adoption of selected rice production innovations. However, there were signs that Universal 

Primary Education (UPE) launched more than five decades ago in Tanzania has influenced 

educational level of farmers. Moreover, in future, the extent of illiteracy will be generally 

reduced considering that a number of youth recently benefiting from secondary education 

will be farming in the country side. 

Table : Frequency distribution of extension workers respondents perceptions on 

constraints to farmers adoption of selected rice production innovations (n=4)

Types of constraint Frequency of responses

Low level of farmer training xa

Lack of recommended innovations x

Lack of agricultural credit xx

xa Frequency of extension worker respondents responses

Lack of agricultural credit was also identified by two out of four respondents as being 

important constraint. Considering that new agricultural innovations usually demand the use 

of inputs which must be purchased, these results indicate a notable recognition that farmers 

have no funds to pay for these inputs. It appears that the Microfinance Institutions (MFIs), 

such as National Bank of Commerce (NBC) and Servings and Credit Societies (SACCOS), 

which are expected to provide loan to farmers especially small scale operators, have not been 

effective enough in providing necessary credit to farmers. In some cases these institutions 

have been blamed for their lengthy bureaucratic commercial procedures which work in 

disfavour of smallholder farmers.



Lack of rice production input was identified as being important constraint by one out of four 

of the field extension worker respondents. In many cases in Tanzania, despite the farmers 

willing to adopt new technology, adoption has been impaired by sheer unavailability of 

certain essential inputs on the market. For example, the researcher noted that fertilisers which 

are not available for farmers had been recommended to be use on rice production in all the 

villages surveyed. Thus, while it is not a direct role of field extension workers to make inputs 

available to farmers, their work is generally affected by unavailability of such inputs. 

4.4 Summary of the Discussion

The overall objective of this study was to assess factors affecting utilisation of rice 

production innovations in Igunga District. The findings show that district agricultural offices 

have access to information about recommended rice production innovations based on 

research from our research stations. Available recommended innovations for rice production 

appear to be complex (proper spacing) and not easily understood (contradictions) by farmers, 

let alone extension workers. The lack of refinement of production practices on part of rice 

growing may be a reflection of the extent of research that has been done on rice, particularly 

in related to farmer-oriented husbandry practices. The extent of transfer and utilisation of rice 

production innovations was found to vary from practice to practice. Some of the constraints 

of transfer and adoption of such innovations are of extension nature while others are clearly 

beyond the responsibilities of extension service, such as: credit for farmers and marketing. 

The following Chapter gives conclusions and recommendations based on the major study 

findings.

CHAPTER FIVE

5.0 CONCLUSIONS AND RECOMMENDATIONS



The conclusion and recommendation based on study objectives which are; to identify rice 

production innovations available to the extension service in the study area, to determine the 

extent to which available rice production innovations are transferred, to examine the extent to 

which transferred rice production innovations are utilized and to identify factors contributing 

to success or failure in transfer and utilisation of rice production innovations.

5.1 Conclusions

(i) The extension service appears to have an inventory of extension innovations to 

disseminate for rice farming. Available rice production innovations that have existed 

for a long time appear to be complex and not easily usable by farmers and even 

extension workers. It would seem such innovations need to be further refined.

(ii) The transfer of rice production innovations from district agricultural offices to 

farmers generally takes form of advise. Field extension workers tend to advise 

farmers mainly through group and individual methods. The extent of transfer of rice 

production innovations tend to vary from practice to practice. Some of the constraints 

to the transfer of such innovations are of extension nature while other are clearly 

beyond the responsibilities of extension service.

(iii) Rice production practices were generally in use at different levels with more farmers 

depending on traditional practices.

(iv) Farmers prefer to utilise innovations which are perceived to be better than those 

which were previously used, consistent with past experience, simple to apply, triable 

and observable.



5.2 Recommendations

(i) Since, generally, rice production innovations are available but in forms that are not 

easily understandable and complex to farmers use, much effort should be made by 

Ministry of Agriculture and Food Security through researchers and extension workers, 

to refine the innovations in simplified packages of practices that can easily be 

disseminated to farmers. This calls for closer linkages among research, training and 

extension organisations for such further refinement.

(ii) In view of the fact that rice production innovations have been changing with changing 

technology, there is a need for every extension worker to undergo continuous process 

of renewal by attending, on regular bases, refresher courses and other similar 

professional programmes. Such programmes would continuously update their 

technical knowledge, expose them to extension methods and techniques, increase 

their morale and group spirit and generally provide professional orientation to their 

work.

(iii) District councils should take action in provision of transport facilities to extension 

staff in order to increase effectiveness of extension service.

(iv) More work needs to be done (authority rule and regulations) with regard to 

rice field extension workers in order to gain confidence of farmers with regard to use 

of recommended practices in rice production.

(v) Considering the number of youths currently benefitting from secondary education in 

Tanzania will be future farmers in the country side, government should improve 

secondary education quality, access and equity. In order not to see agriculture as 

punishment.

(vi) Suggestions for further research



(a) Undertake a case study between rice field extension workers and farmers in 

the study area. The major purpose of the case study would be to elicit more 

reliable clues about communication behaviours of extension workers and 

farmers during the process innovation transfer. The Participant-As-Observer 

technique could be useful in seeking data for such study.

(b)  Undertake case studies on the process of acquisition of information by 

farmers from rice extension workers. The major purpose of such studies would 

be to find out if extension workers are offered opportunities to retrieve 

information on rice production innovations from research stations to process it 

adequately for use by farmers.
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APPENDICES

Appendix : Definitions of key variables used

Variable Operational Definition

Age Number of years lived since birth by an individual

Sex Biological difference between male and female

Level of education Number of years spent in formal schooling

Marital status State whereby an individual is either married, single, divorced, 

widowed or separated

On-farm A wide range of activities which are related to agricultural and 

livestock production

Off-farm Activities done outside the farm for economic development

Income Money received from on-farm and off-farm work activities 

Availability of 

innovations

Situation where new ideas of farming present within the reach of 

smallholder farmers new method of farming

Transfer of innovations Act of passing new method of farming  by extension agents or 

any other source to the farmers 

Adoption of innovations A choice to accept and utilise new practices or ideas

Characteristics of 

innovations 

Features which influence the reception and utilisation of 

innovations

Utilisation of 

innovations  

0 3
0 FUsed interchangeably with the term  adoption of innovations 

Rejection of innovations A choice to refuse to adopt innovations

Appendix : Farmers’ Questionnaire



QUESTIONNAIRE

1. Interview schedule for farmers

General instructions to enumerators

• Make a brief introduction to each farmer before starting asking questions; introduce 

yourself (start by greeting them). Tell them the institution you are working with study 

(build a rapport).

• Please fill the questionnaire according to farmers replies (do not put your own reply/

answers).

• Please ask question very clearly and be patient until a farmer understands clearly 

(take not of the points).

• Please, do not use technical terms when discussing with farmers.

• Record an answer of each question on the space provided.

Instructions: please fill/ tick/circle in answers appropriately for each question.

Confidential

Questionnaire: Personal Interviews

Respondents: Farmers



Study Topic:  Farmers’ utilisation of agricultural production innovations in Tanzania:  A case 

of Rice Production Innovations in Igunga District

District: ____________ Division__________ Ward __________ Village ____________ 

Respondent’s Number ________ Date_____________

1.0: Farmers’ Characteristics (Household Heads)

1.1 Personal characteristics

1.1.1Age___________ (years)

1.1.2. Sex___________ [1] Male,       [2] Female           {   }

1.1.3. Marital status_____[1]_Single, [2]Married, [3] Widowed, [4] Divorced   {    }

1.1.4. What is your final level of education? 

[1] None

[2] Adult literacy

[3] Standard IV {  }

[4] Standard VII/VIII

[5] Post primary 

[6] Others (specify)…………..

1.1.5. Family size …………… (Male ……..Female………)



1.2 Situational Characteristics

1.2.1. Do you have a private farm for crop production? [1] Yes [2] No      {   }

1.2.2. If YES in 5 above, what is the area of your farm_________ (acres)?

1.2.3. Do you grow the following crops? 

[1] Rice             [1] Yes [2] No {......}

1.1.4. In relation to the following table record acres, average yield and purpose of rice 

growing in 2013/2014 and if it was for food, cash or both

Type of crop                                            2013/2014

Area (acres) Average yield Major purpose

Rice    

Maize    

Sunflower

Others (specify)



2.0: Availability of agricultural innovations

2.1. I would like to have your views on the recommended agricultural practices involving rice 

production.

Type of practice Respondents’ views

Aware Ever Used Using

Land preparation

Selection and use of improved 

seed varieties

Proper spacing

Proper thinning

Proper weeding

Use of chemical fertilisers

Use of organic manure

Use of insecticides

2.2. What do the following practices imply as currently used in rice farming?

Type of practice Implication

Land preparation

Selection and use of improved seed varieties

Proper spacing

Proper thinning

Proper weeding

Use of chemical fertilisers

Use of organic manure

Use of insecticides



3.0: Transfer of Agricultural Innovations

3.1. Have you ever received advice from extension or any other source on the following 

agricultural practices involving rice production practices?

Type of practice YES NO

Extension worker Others (specify)

Land preparation

Selection and use of improved seed 

varieties

Proper spacing

Proper thinning

Proper weeding

Use of chemical fertilisers

Use of organic manure

Use of insecticides

3.2. If yes in Qn. 3.1 above, through which extension methods were you advised in rice 

production practices.

Type of Practices Extension Methods

Individual Group Mass

Land preparation    

Selection and use of improved seed varieties    

Proper spacing    

Proper thinning    

Proper weeding    

Use of chemical fertilisers    

Use of organic manure    

Use of insecticides    





4.0: Adoption/ Rejection of Agricultural Innovations

4.1. What is your opinion on the use of traditional and recommended practices with regard to 

rice farming practices?

Type of practice Traditional Recommended

Mostly used Not mostly 

used

Mostly used Not mostly used

Land preparation

Selection and use of 

improved seed varieties

Proper spacing

Proper thinning

Proper weeding

Use of chemical fertilisers

Use of organic manure

Use of insecticides

4.2. Which of the following statements accurately describe the major reason for your 
continued rejection or failure to use the following improved practices for rice farming?

Type of Practices Practices 

previously 

used are 

better

Inconsistent

with past

experience

Difficult in

technology

Not easily

Triable

Not easily

Observable

Land preparation

Selection and use of 

improved seed varieties

Proper spacing

Proper thinning

Proper weeding

Use of chemical fertilisers

Use of organic manure



Use of insecticides



Appendix : Extension Agents’ Questionnaire

Confidential

Questionnaire: Personal interviews

Respondents: Extension agents

Study Topic:  Farmers’ utilisation of agricultural production innovations in Tanzania:  A case 

of Rice Production Innovations in Igunga District

District………………Division………………Ward……………….Village………..

Respondent’s No…………………………….Date……………………

1.0 Extension Workers Personal Characteristics

1.1 Age…………………………………………… (Years)

1.2 Sex……………………………………………. (Male/Female)

1.3 Marital Status: Single/Married/Widowed/Divorced

1.4 Level of formal education (Tick) Final level obtained and years

Formal education Tick (V) Year

Primary

Secondary

Others (specify)

1.5 Professional training: complete as follows

Level of training Final qualification Specification Year of graduate

Certificate

Diploma



Degree

Others (specify)

1.6 Length of tenure in extension service……………………………… (Years)

1.7 Length of service in the present village……………………………… (Years)

1.8 How many villages do you save………………………………………………

1.9 Indicate major field activities in which you have been engaged in the village………

1.10 Have you ever advised farmers in rice production practices in this village? YES/NO. If 

YES since when………………………………………… (Years)

2.0Availability of rice production innovations

2.1 Are there recommended rice production innovations for extension service from research 

station? YES/NO. If YES, what are the current specific recommendations?

Type of practice Specific recommendation

Land preparation

Selection and use of improved seed varieties

Proper spacing

Proper thinning

Proper weeding

Use of organic manure

Use of chemical fertilisers

Use of insecticides

3.0 Transfers of Innovations



3.1 Below is a list of selected rice production practices. Put (v) against an extension method 

you are frequently using in advising farmers for each practice.

Type of practice

Extension method

Individual Group

Farm/home 
visit

Office 
visit

Demonstration Field 
Tour

Meetings

Land preparation

Selection and use of 
improved seed varieties

Proper spacing
Proper thinning

Proper weeding

Use of organic manure

Use of chemical fertilisers
Use of insecticides

3.2 List problems that make it difficult for you to adequately transfer rice production 

innovations.……………………………………………………………………………

4.0 Adoption/Rejection of rice production innovations

4.1 What is your opinion with regard to farmers’ use of traditional and recommended rice 

production innovations?

Type of practice

Opinion
Traditional Recommended

Mostly used Not Mostly 
used

Mostly 
used

Not Mostly 
used

Land preparation

Selection and use of improved 

seed varieties

Proper spacing

Proper thinning

Proper weeding

Use of organic manure

Use of chemical fertilisers



Use of insecticides

4.2 List problems that make it difficult for farmers to adopt recommended rice production 

innovations………………………………………………………

4.3 What recommendation can you give for successful transfer and utilisation rice production 

innovations through extension approaches?

Transfer……………………………………………………………………………..........

Utilisation………………………………………………………………………………



Appendix : Key Informants’ Checklist

Confidential

Checklist: Directed discussions

Respondents: Key informants

Study Topic:  Farmers’ utilisation of agricultural production innovations in Tanzania:  A case 

of Rice Production Innovations in Igunga District

National/Research……Region……..District………Division……Ward…….

Village………

Respondent’s No……………………………..Date……………………………

1.0.Are you aware of rice recommended production innovations from our research stations? 

YES/NO. If YES, what are the specific recommendations with regard to the following 

practices?

Type of Practice Specific recommendation

Land preparation

Selection and use of improved seed varieties

Proper spacing

Proper thinning

Proper weeding

Use of organic manure

Use of chemical fertilisers

Use of insecticides
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2.0 List problems that make it difficult for extension workers to adequately transfer 

recommended rice production innovations.

.…………………………………………………………………………………………….

…………………………………………………………………………………………….

……………………………

3.0 List problems that make it difficult for farmers to adopt recommended rice production 

innovations

.

……………………………………………………………………………………………....

....................

……………………………………………………………………………………………....

....................………………

4.0 What recommendations can you give for successful transfer and utilisation of maize 

production innovations through extension approaches?

.…………………………………………………………………………………………….

…………………………………………………………………………………………….

……………………………………………
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