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ABSTRACT

Farmer Field Schools (FFS) provide farmers with an opportunity to experiment new
technologies which help them to make informed decisions that eventually lead to
increased production and incomEhis stug aimed at assessing the role S in
adoption and adaptation of recommended rice production practices in Mvomero district
in Tanzania.To achieve the above objectiae crosssectional research design was
adopted whetey 188 respondents (FFS members) aveelected through multi-stage
sampling technique. Both qualitative and quantitative dagee collected using various
methods including household survey, interviews, Focus Group Discussions and

observation. Data analysis was done using SR#Son22.

The results of thetudy show that a total of 1&commended rice production practices
were promoted using FFS in the study area and more than 75% of FFS members were
found to be aware of themThe fesults further show thathe majority of the
recommendedce production practices (80%) promoted were adopted by more than 65%
FFS members. Howevdhe study results show thainly 20% of the recommended rice
production practices weradapéd by FFS members due to financial constraints and risk
averse behavio. It was therefore concluded that FFS promoted a good number of
recommended rice production practices and that the level of adoption of the
recommended rice production practices was high while the level of adaptation was low.
It is recommended thaawareness creation among farmers on the recommended rice
production practices and other agricultural techgie® should be done through EFS

Additionally, the adoption of recommended rice production practices and other
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agricultural related technologiedould be promoted through FR8henever resources

allow.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

This section provides information about the background, problem statement, research
justification, research objectives, research questions, operational definitions and

limitation of the study.

1.2 Background

Agricultural extension plays a very important role in economic development in any
agrarian country like Tanzania. In an effort to improve agriculture in Tanzania, several
extension approaches were introduced after independEmese were, howevenptvery
effective due to a number of weaknesses embedded in them like being limited to
demonstration oftechnologies, toglown in nature, donor depemdglimited use of
farmersdé knowledge, and wusing tdal2808)r eady
Exampes of these approaches included improvement and transformation approaches
(Lugeye, 1995), training and visit system (Mwasediaal, 2008), farming systems
research andxtension approachn responding to the failure of the previous approaches,
the Govenment of Tanzaniathrough the Ministry of Agriculture Food Security and
Cooperatives introduceétarmer Field Schools (FFS) as an alternative approach in

transforming agriculturen 1996

Farmer Field School (FFS) is a season long training of farmeodving participatory

activities, hand®n analysis and decision making (Relaal, 2002). It is a participatory

1



agricultural extension approach based on experiential learning or learning by discovery
(FAO, 2003).The first FFS were established in 1B8€entral Java Indonesia during a

pilot season by 50 United Nations Food and Agriculture Organization plant protection
officers to test and develop field training methods as part of their Integrated Pest
Management (1 PM) t r ai niasebaet alf, 2008). ahenFES s 0 C
approach represents a paradigm shift in agricultural extension from top down to bottom

up. The training programeu t i | i zes participatory methods
analytical skills, critical thinking, and creatiyjtand help them learn to make better

deci sionso (Kenmore, 2002).

FFS were introduced in Western Africa in 1995 as a means of spreading agricultural
practices such as soil fertility, cassava cultivation, animal health and other issues such as
human healthThe first example of FFS in East Africa was in Uganda in 188&h was
introduced by FAGPM project in the Eastern part of the country. Since then, FFS have
developed and dealt with different issues such as diseases and pests control, harvest
preservéon techniques, management of pesticides, soil fertility, etc. Since 2008, various
organizations have been implementing agastoralist FFS in Karamoja region in

Uganda (Sones and Duveskog, 2003).

In Tanzania, the FFS approach is not a new phenomasibrwas introduced in 1996
whereby Mkindo Farmers6é Agricultural and
Morogoro region by the Indonesian Far mer s¢
between Tanzania and Indonesia. Tdemtre acts as the nationakntre for training

farmers and trairre on irrigated riceMoreover, in 2002, the Ministry of Agriculture
2



Training Institute (MATI) Uyole Mbeya introduced FFS in Namtumbo district in
Ruvuma region and in some areas in Mbeagion which played a very impant role in
enhancing participatory skills in agriculture and livestock production to farmers

(Mwasebeet al, 2008).

1.3 Problem Statement

Following the failure of the previous extension approaches which were introduced after
independencghe Governmentfathe United Republic oTanzania, througits Ministry

of Agriculture Food Security and Cooperativesoduced Farmer Field Scho@FS in

1996 as an alternative approach to facilitate the adoption of agricultural related
technologies in order to pronsoagriculturakransformation and economic development.

It is an undeniable fact that FRflay a very important role in agriculture transformation

in terms of knowledge, productivity and income. Several studies have reported the
contributionsof FFSin knowledge dissemination, increasing household incand,
increasing production and productivity (Godtlaet al, 2003; Daviset al, 20139.
According to Rogers (2003), adoptia decision to make full use of an innovation as

the best course of aoh available

Factors affecting adoption include agelucation, sex, household size, landholding size,
(Kusmiat et al, 2007; Kasieet al, 2012), awareness, income (Asfaet al, 2011),
experience, risk and uncertainties (Drechsel, 2005), innovatianbudds like
compatibility, trialability, relative advantage (Roget962; van den Ban and Howkins,

1996), membership in FF&abir, 200§. Adaptation is influenced byarious factors,



some of them includawareness or access to information, income/Weaid access to
credit (Nhemachenand Hassan 2007; Obayeét al, 2014). However, not much is
known on the role of FFi the adoption and adaptation of recommended rice production

practices among FFS farmers. Therefore, it was the aim of this studgresa this gap.

1.4 ResearchJustification

Far mersod6 awareness on the recommended rice
the adoption of the same. Subeatial |, (2009) reported that f al
first key stage to adoption of net@chnology. Similarly, Rogers, (1995) reported that
awareness and knowledge of a new technology was the first step in the process of

adoption.

This study has therefore identified the recommended rice production practices promoted
using FFSin Mvomero distict Tanzania;examined the level of adoption of the
recommended rice production practices among FFS members and the level of adaptation

of the recommended rice production practices among FFS members. These results will
inform various stakeholders inclugjriarmers, policy makers, researchers and extension
workers on the role of FFS in the adoption and adaptation of recommended rice
producti on practices i ncluding i ncreasin
understanding of the recommended rice producticectiges which facilitated their

adoption and adaptation. These will play a vital role in forming a foundation on
recommending measuresbe p u t in place in order to faci
adaptation of recommended rice production practiceseaeadtually leading to increased

rice yields, household income and achieve food security in Mvomero district.

4



Additionally, the information will help the Government of the United Republic of
Tanzaniao achievethe Sustainable Development Goals includindieg poverty in all
its forms, ending hunger, achieving fosécurity, improved nutrition and promoting

sustainable agriculture by 2030CS, 2015)

1.5 Research Objectives

The overall objective of the study was to investigate thesmlé-FSin adoptionand
adaptationof recommended riceroductionpracticesin Mvomero dstrict in Tanzania.

The specific objectives were as follaws

i) To identifythe recommended rigeroductionpracticespromotedusing FFS in the
study area.

i) To examine the level of adoption of recommended rice production praatioesg
FFS members

iii) To examine the level of adaptation oeécommended rice production practices

amongFFS members.

1.6 Research Questions

i)  Whichrecommended rice production practieeebeing promoted using FHS the
study area?

i) What is the level of adoption of recommended rice production practices among FFS
members?

iii) What is the level of adaptation odcommended rice production practiGsong

FFS members?



1.7 Operational definitions

1 Adoptionwas operationalized as act whereby FFS graduates/alumni accept and
use the recommended rice production practices in their own fields. This was
measured by looking at thgroportion of FFS members who were using the

recommended rice productigractices in their own fields.

1 Adaptationwas operationalized amn act wlereby FFS graduates/ alumni made
some changes on the recommended rice production practices to fit their local
condition. This was measured by looking at pneportionof FFS members/ho
made some changes on the recommended rice production practices to fit their

local conditiors.

1 Adopters were operationalized a§FS graduates or alumni who dsé¢he

recommaded rice production practicastheir own fields.

1 Non-adopterswere operationalized as FFS graduates or alumni whondiduse

the recommendexdce production practicas their own fields.

1 NonFFS membersvere operationalized asembers of the farming community

who dd not participate in the FFS season long training

1.8 Limitation of the study

The scope of this study was limited tdentifying the recommend rice production
practices promoted using FFS in the study area and examining the adoption and

adaptation levels dherecommended rice production practices among-& members



1.9 Ethical issues

Research ethics refers to the application of moral rules and professional codes of conduct

to the collection, analysis, reporting, and publication of information about research
subjects, in particular active acceptance of sujeight to privacy, confidentiality, and

informed consent (Marshall, 1998)ccording to Escobedet al. (2007), the Belmont

Report identified three basic principles which are to be followed by all researchers.
Among these is the ethical principle of respect for persons. This is the most important
principle with regards to the consent process. This prin@glablishes that all human
participants are to fAbe tr eadteetde ransi naau ti como. ng
implies that all participants must give informed consent to be involved in a research

project, they must be given adequate informatioruaibiee project, they must understand

the research protocol, and they must be able to withdraw from the project at any point.

To ensure adherence to the research ethics, the research protocol was approved and
certified by Sokoine University of AgricultureThe University then issued
clearance/introductory letter which was submitted to Mvomero district office where the

study was conducted. Furthermore, Mvomero District office cleared the research protocol

and subsequently issued a clearance/introductory lettech was submitted to Ward
Executive Officers (WEOs) and Village Executive Officers (VEOs). The VEOs
introduced the researcher to the studyods r

collection exercise.



To ensure that the Belmont Report prinegplare adhered to, the respondents were
adequately informed of the purpose, objectives, and benefits of the study prior to
commencement of the interviews. Honesty was maintained in explaining the benefits of
the study and any information about the studgsiBes this, respondents were not forced

to participate in the study, and interviews only proceeded with their verbal consent.
Moreover, the data collected from the respondents were treated as confidential and
unigue identification numbers were used to asal the identities of respondents.

Additionally, all authors cited in this study were duly acknowledged.



CHAPTER 2

LITERATURE REVIEW

2.1 The Role of Agriculture in Tanzania

Agriculture forms the basis of Tanzania economy. It accounts for about 50% of the
natioral income (GDP), 85% of exportk is a source of food and employs about 80% of

the Tanzanians (MAFSC, 2012)griculture in Tanzania is dominated by smallholder

farmers cultivating farm sizes ranging from 0.9 heesto 3.0 hedres. About 70% of
Tanzaniabs crop area is cultivated by hand

(MAFSC, 2012).

2.2 Ricei n T an Agricultueed s

Rice is the second most important food and commercial crop in Tanzania after maize
(RLDC, 2009).Tanzania is the secondrgest producer of rice in southern Africa after
Madagascar with production level of 818, 000 tondat¢hmaker, 2010 About 71%

and 29% of rice in Tanzania is grown under rain fed condition and irrigation respectively

(RLDC, 2009).

2.3 Extension gproachesand farming systems usedfter independence

Extension approach refers @ series of procedures for planning, organizing and
managing the @gnsion institution as well dsr implementing practical extension work
by staff with technical and methodical qualification and using the necessary and

appropriately adapted meariBollinger, 1994. Examples offarming systems and



extension approachasclude Training and Visit, Fanmg SystemResearchMass media

approach, Farmer Field Schools, etc. Most of the extension approactiearming
systemswhich were introduced in Tanzania after independence baséiie@dmology
Transfermodel (TT) which was topdown in natureExtensionprojects and programes

in Tanzania have been criticised for being-tbp wn or | acking genu
participation (Douglah and Sicilima, 1997). In their study, Douglah and Sicilima (1997)
reported that,6 SGiz20@entployed genli&ely Yalaadoparticipatory

approach in their extension programming efforts. There was more emphasis on getting
farmers to implement programs than on making provisions to involve them in planning
what was to be implemented or evaluating the processes or outcomes@ofgr ams . 06 So

of the postindependence extension approaches in Tanzania are discussed below.

2.3.1 Improvement and Transformation Approaches

Improvement and transformation approacivese introduced shortly after independence
(1961:1966)as a result of the World Bank recommendations which aimed at increasing
production and improving the living standards of more than 95% of the population.
Basically, the improvement approaconsisted of efforts to gradually raise output
within existing ruwal households through extension services. On the other hand,
transformation approachsought to radically transform agriculture through the
resettlement in special schemes of-peéected villagers who would then engage in
'modern’ farming under the supesion and directives of officials (extension agents).
Since much emphasis was given to cash crop production, this led to Tanzania becoming
a food importing country whereby by grain imports increased yearly. Besides, both

10



approaches paid more attention togressive farmers. By 1966, it became very clear
that these approaches were not producing substantial results since output fluctuated
yearly with increased production cost. Therefore, both improvement and transformation

approaches failed to achieve theemded objectives.

2.3.2 Training and Visit System (T&V)

Training and visit was an extension system that focused on training extension officers on
technical skills to be passed on to contact farmers who had to pass the learned technical
skills to their fellow famers (MoA, 2010)The training and visit system aimed at having
competent and well trained extension workers who would visit farmers regularly with
rel evant technical messages and bring far
increased production agell as income. It was launched in 1986 as part of the National
Agricultural and Extension Rehabilitation Program funded by the World Bank (Douglah
and Sicilima, 1997). The features of T &V included professionalism, concentration of
effort, single line ofcommand, time bound work, fieldnd farmer orientation, regular

and continuous trening and linkage with researchSuccess wasneasured basing on

yield increase of the crop covered by the progréine failure and disappearance of T&V
among other things as attributed to its rigidity, tedown nature, incompatibility of its

high recurrent costs with the limited budgets available domestically, leading to fiscal

unsustainability, (Fedeat al, 2006).

11



2.3.3 Farming System Research (FSR)

FSR can be defined as alablorative arrangement which involves farmers, technical and
social scientists in the identification, development and evaluation of relevant improved
technologies. Farmers with similar biophysical and secoanomic conditions were
grouped into identifiald recommendationrdomains in order to come with relevant
solutions (technologies) for each domain instead of blanket solutions (Fetnals
1989).1t was introduced in the mi#i970s with the aim of helping poor resource farmers
who operated in lesvourable heterogeneous farming environment and it was mainly
donor dependant. It became very famous in the 18BDs and it was associated with the
introduction of projects which supported the establishment of separate farming research
units which oftenwere poorly integrated to mainstream technology development
activities. Its weaknesses included donor dependency and unintegrated farming research
units. Most of these projects did not succeed in producing technologies which were

widely adopted by farme®orman, 2002).

Generally, posindependence extension approaches were not successful due a number of
weaknesses embedded in them like being limited to demonstration of technologies, donor
dependat, rigid, top-down in nature, limt ed use of edfea(indigenouss kno
technical knowledge)and using the already packaged information (mostly blanket
recommendations) (Mwaselkeaal, 2008). Additionally, any d
recommendations by farmers was regarded to be bad, a mistake, badssarn

progressive etc. In other words, these approaches did not give room for modifications to
meet farmersé6é | ocal conditions (Kambewa, 2
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Therefore, in responding to the failure of ghestindependence extension approaches,
the governmet of Tanzania through the Ministry of Agriculture Food Seguand
Cooperatives introduced afmer Field School (FFS) as an alternative approach in
transforming agriculture. Raghuvanskt al. (2012) reported that FFS have been
developed as an alternative the conventional tedown test and verification of old

extension approaches. Besides, farmers can develop solutions to their own problems.

2.4 Farmer Field Schools (FFS)

A Farmer Field SchoolHFS is a season long training of farmers involving participatory
activities, handsn analysis and decision making (Relaal, 2002). It is a participatory
agricultural extension approach based on experiential learning or learning by discovery
(FAO, 2003).FFS is a modern, participatory learning and community empowering
approach based on seadong practical demonstration of improved farming practices
(Rajpal, 2008)FFS is a school without walls where by a group of farmers get together in
one of their owrfields to learn about their crops and thirigat affect the system. They
learn how to farm better by observing, analysing and trying out new ideas on their own

fields (Raghuvanstet al, 2012).

FFS provide farmers with the basics they need so that withirt inherent diverse
experience and with the newly acquired scientific knowledge they can make better
decisions and ultimately become expert decisi@akers to improve production and

incomes significantly and in a sustainable manner. The basics beinglgatasover
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among others things agexology, agronomy, soil science, plant protection, water

management, economics, social science (kabir, 2006).

The term FFS originated from the Indonesian expresSakolah_apanganmeaning just

field schal (Gallagher, 1999)The first farmer field schools were established in 1989 in

Central Java during a pilot season by 50 plant protection officers to test and develop field
training methods as part of their Integrat
course. The nam&ekolahLapanganwas adopted to reflect the educational goals; the

course took place in the field, and the field conditions defined most of the curriculum,

and real field problems were observed and analysed from planting of the crop t& harve
(Mvenaet al, 2013). In other words, with FFS, the field is regarded as a class, farmers as

students and a trained extension officer /lead farmer as a facilitator.

Green revolution promoted the use of chemical pesticides in controlling pests inoorder t
increase productivity, among other things. Therefore, excessive use of chemical
pesticides on rice fields led to the development of resistant strains of Brown Plant Hopper
(BPH) whichdamaged almost the entire rice crop in central Java of Indonesia&desid
damaging soil s and elhwhanedisedthantlge prokdemmasma 6 h e
with the farmers rather with the methods which were used to provide training to farming
communities (Kabir, 2006). This called for FFS as a more appropriate appiae to
appropriate training methods in FFS, farmers do not only master the technical knowledge
needed to improve their fields, but also they become experts capable of using the
knowledge gainetb develop new initiativet tackle local ppblemsand t&e advantage

of new opportunities as they arise (Kabir, 2006).
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2.4.1 Objectives of FFS approach

The FFS approach aims at achieving the following: increasing production/productivity of
crops and livestock; reducing production costs by using less inputs likeigestand

inorganic fertilizers; reducing unnecessary human exposure to agrochemicals;
empowering farmers to make decisions on farming activities even in the absence of
extension officers; timely field operations and emphasizing participatory and democrati
learning approaches (FAO, 19999.he wul ti mate aim of FFS i s
knowledge and decision making abilities so that they can cope with pest and crop

management problems on their own (Retal, 2002).

2.4.2 Basic concepts that define FFS

The basic concepts that define FFS according to Mwaselad., (2008) include the

following;

i) Adult nonformal education: FF&ssume that farmers already have a wealth of
knowledge and experience.

i) FFSrequire technically strong facilitator. The extension officer must have skills
and confidence and be able to tell trali
when confronted with an unknown situation in the field.

iii) FFS and season long training forainers are based on the crop phenology;
seedling issues are studied during the seedling stage, fertilizer issues are discussed

during high nutrient demand stages, etc. This method allows to use the crop as a
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Vi)

teacher, and to ensure that farmers canediately use the practice soon after
learning it.

Most HS are organized for groups of about-28 farmers with common
interests, who can support each other, both with their individual experiences and
strengths, and to create the required critical mass Jituation enhances the
learning capabilities of participating farmers.

The FFSare always held in the community where farmers live so that they can
easily attend weekly and maintain the field school studies.

Farmers observe and discuss dynamics of theo @ 0 s ecosystem
lifecycle. It was observed that farmers can learn optimally from field observation
and experimentation. Simple experimentation helps farmers understand functional
relationships,among pest populationcrop damage and yieldn this cyclical
learning process, farmers develop the expertise that enables them to make their

own crop management decisions.

2.4.3 Principles of FFS

FFS are guided by certain principles which are used by facilitators as guidelines in

helping farmers in the learningrocess. These principles according to Kabir (2006)

include the following;

i) Regard farmers as experfghis principle reinforces the fact that farmers need to

eliminate their dependency on others to solve their problems. This could only be

possible whemhey become, and consider themselves, experts in their own fields.
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i) Growing a healthy cropA healthy crop that is free from @ass and other
infestations. Acropthatcan recoveqguickly from injuries and damages associated
with insect attack and diseasdestations This can be achieved through good
guality seeds and seedlinggpod and resistant vaties; balanced nutrien&nd
appropriate management practices

iii) Observe the crop regularly Managing a crop effectively requires close and
regularobservéions of the field particularly theconditions of plants, soil, water,
weeds, and climate such as temgpere, sunlight, humidity, etc. r@p
development is primarily determined by tt@nbined effect of all of these.

iv) Conserve natural enemiednsects a, oftentimes misunderstood aé harmful.
No insects are effectively harmfuinless their population reacttamaging
numbers. Moreover, many insects such as parasites, predators and pathogens have
long been recognized as beneficial by nature becausectimynate or keep in

check the pests and disease vectors that lead to crop damage.

2.4.4 Roles of FFS

Farmer Field Schools have demonstrated to play a substantial number of roles among the
members of the farming community. These roles include but not limited to;
1 Empowering farmers with knowledge to make them experts in their own fields
(Braun et al, 200Q Godtlandet al, 2003; Khatamet al, 2014; Khisa, 2014;
Kabir, 20@; )
T Sharpening farmers6é capacity to make cr

theirfarming profitable and sustainable (Braetral, 2000; Khisa, 2014)
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T I mproving farmer sd sketd,B4)and experienc
1 Sensitizing farmers on new ways of thinking and problem solving (Khisa, 2014).

1 Building selt confidence among the farmimgmmunity (Khatanet al, 2014)

1 Helping farmers learn how to organize themselves and their communities (Khisa,

2014

2.4.5 Impact of FFS

FFS have demonstrated to have impact on knowledge, adoption and productivity in
different parts of the worldTo a large exnt, this has been attributed to its valuable
principle i.e. experiential learning / learning by doing principle among other things
which give farmers an opportunity to integrate their indigenous knowledge with new
concepts of science and thus make dectlve and informed decision(s). This process
builds selfconfidence among the farming community; improve their skills and

knowledge that ultimately lead farmers towards empowerment (Krettain 2014.

In terms of knowledge,afmers who participated iIRFS were seen to make significant
improvements in their knowledge base and understanding about farming and in their
overall decisiormaking. They have been able to reduce pessaide to zero or near
zero. Reduced pesticisdause and better fertilizer management enhanced rice yields

significantly, as a result farmersodé profit
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In India, Raghuvanshet al. (2012) found a significant difference on knowledge betwee
FFES beneficiaries and ndfFSbeneficiaries where biyFS beneficiaries had a total mean
score 0f2.08 while norRFFSbeneficiaries had a total mean score of 1.91. In other words,

FFS beneficiarigsknowledge was higher 18:90% thamon-FFS beneficiaries.

Khatamet al. (2014 repated that FFS approach had made significant developments in
providing the opportunity for farmers to
conceptsand relationships. Besides, FE&duates had proven to be willing and able to
communicate viablenew plant protection and production technologies to others in their
immediate localities and beyond, and in some cases have made significant contributions

to local social development. In addition to that, results indicdat out of 19 strengths

of FFS i mproving farmersdé knowledge was rank

3.60.

Il n terms of productivity, FFS have played

productivity. For example,Kabir (2006) reported a stable improvement in rice
productiity among FFS members for three consecutive years since the inception of the
project. The mean yield incress from about 2t/ha (before FFS) to more than 4t/ha (after
FFS. Kajigili (2012) reportedt h at |, At he i n leadotd uncréaseoim of
productvity from 1.63 t/ha to 4.75 t/ha, 0.32 t/ha to 1.21 t/ha and 1.88 t/ha to 3.5 t/ha for
mai z e, beans and coffee respectively. o0 Si

of 1 t/ha to 4.5 t/ha among FFS members (FAO, 2008).
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In terms of adoption, F& has played a very important role in increasing the adoption of
technologies. For example, Kabir (2006) reported a substantial increase in the number of
non FES participants who were using SRI technology in the study area besides FFS
participants. On avage, the number increased from 24 farmers in 2002 to 43 farmers in
2004. To a large extent the adoption was influenced by-di@jdactivities, sharing of
experience by FFS farmers, yields on FFS farmers' fields, and yields on FFRSatigly

Also, in another study by FAO (2008) it was found that both FFS and nonRE®bers

in Bukoba district widely adopted technologies to replenish soil nutrients, conserve
water, control soil erosion, and improve soil biodiversity. In the course of trying new
ideas INFFS study fields, FFS members get an opportunity to make some changes on the

recommended practices to meet their local condition.

2.4.6 FFS operatiorsin Tanzania

Farmer Field Schools were first introduced in Tanzania in 198B6. FFS in Tanzania
operate on théasic principles of FFS as described in section 2&4c8ording to Khisa

(2014), the processes of conducting FFS follow the following key classical steps;

i) Conducting ground working activities like identification of focus enterprises,
priority problems,s ol ut i ons t o identi fied probl en
practices, identification of field school participants and siés

i) Training of facilitators on different issues like crop/ livestock production and
protection technologies, participatory teology development, group dynamics,

etc.
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iii) Establishment and running of FFS including carrying experiments and field trials,
conducting AESA, data collection , group dynamics, special topics, etc.

iv) Evaluation of Participatory Technology Development includimglygsis of the
collected data, interpretation and presentation.

v) Conducting field days activities once or twice per season where by the rest of the
community is invited to share what the group has learned in the FFS.

vi) Organizing gaduations whereby farmeese awarded certificates whichark the
end of the season long training.

vii) FFS graduates running FFS using the knowledge and confidence gained in the
season long training

viii) Follow-up by core facilitators on the schools that have graduated for

backstopping.

The length of membership among FFS memlierslvomero districtvaried from one
FFS to another. Some members had longer time while others had shorter time. The
average length of membership in an FFS was three (3) years while the minimum and

maximum lengths @re six (6) months and nineteen (19) years respectively.

2.4.7 System of Rice Intensification(SRI) in Tanzania

The System of Rice IntensificatigBRI) is a methodology for increasing the productivity

of irrigated rice cultivation by changing the management of plants, soil, water, and
nutrients, while reducing externalputs Sinha and Talati, 20075RI has been raising
yields by 32% to 100%, and sonmeés more, with reduced requirements for water, seed,

fertilizer, and crop protectionid).
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SRI involves intermittent wetting and drying of water bunds and based on Six
principles which include: i) manspanting a single seedling, ii) Transplamiryounger
seedlings aged-82 days old, iii) Wde plant spacing of5m x 25 cm, planted in lines,

iv) Minimum water applications during vegetative growth period keeping soils maist, bu
well-drained and aerated, vydguent weeding with a simplaechanichhandweeder,
and vi) Application of organic matter in preference to chemical fertilizer (Katamdtara

al., 2013)

Despite its advantages, SRI has some challenges including; to transplant young seedlings
within 20 minutes after uprootingeeds are vulnerbbto rodent and other creatures and
therefore pest management is necesshming the rice growing periodgontrolling
alternate wetting and drying is hard when surrounded bySRinpaticipating farms,

and additional weeding since alternate wetting ainging facilitates weed growth

(Katambareaet al, 2013).

2.5 Theoretical Framework

Theoretical famework under this study focusesh adoption theory This theory is

described below.

2.5.1 Adoption theory

Adoption of an innovation refers to a process by which an individual is exposed,
considers andhakes a decision feermanently use / practiseparticular innovation (Win
and Chumjai, 2009)According to Beal and Bohlen, (1957) the process by which people

accepts new ideas is not a unit act, but rather a series of complex unitaactental
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process. The research seems to indicate that this mental process consists of at least five
stages. These stages include awareness stage, interest stage, evalgatitmaststage,

and adoption stage.

i) The Awareness Stage

At this stage an individual becomes aware of some new ideas, such as hybrid seed corn.
He knows about the existence of the idea, but he lacks details concerning it. He may
know, for instance, oglthe name and may not know what the idea or the product is,

what it will do, or how it will work.

i) The Interest Stage

At the interest stage an individual wants more information about the idea or product. He
wants to know what it is, how it works, andhat its potentialities are. He may say to
himself that the idea or product might help him increase his income, or help him control

insects or diseases, or improve farming or home life in some other way.

iii) The Evaluation Stage

The third stage in this mal process is the evaluation stage. The individual makes a
mental trial of the idea. He applies the information obtained in the previous stages to his
own situation. He asks himself, "Can | do it; and if | do it, will it be better than what | am
doing now- will it increase my income, or will it help maximize any other values which |

hold i mportant?o0
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iv) The Trial Stage

If a person decides that the idea has possibilities for him, he will try it. The trialistage
characterized by smadicaleexperimentaluse, and by the need for specific information
which deals with: "How do | do it; how much do | use; when do | do it; how can | make it
work best for me?" Apparentlindividuals need to test a new idea even though they have

thought about it for a long timend have gathered information concerning it.

v) The Adoption Stage

The final stage in this mental process is the adoption stage. This stage is characterized by
largescale, continued use of the idea, and most of all, by satisfaction with the idea. This

does not mean that a person who has accepted an idea must use it constantly. It simply
means that he has accepted the idea as good and that he intends to include it-in his on

going program.

Through FFS, the participating farmers get informed of the avaiiabovation which
creates awareness among them. As the sdasgntraining progresses, participants
develop interest and evaluate the innovation in question. Trials of the innovation are done
on FFS study fields. Basing on the results from the tria@sigpants may €cide to

permanently use/pracéighe innovation or otherwise.
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2.6 Conceptual framework

The conceptual framework for this study is based on the assumption that the adoption
and adaptation of recommended rice production practices suclpes/ed rice variety
(SARO 5), seed bed preparation, water bunds construction, leveling, transplanting, timely
weeding, seed selection , fertilizer application ( both top dressing phase one and two),
spraying to control insegiests, spraying to control we® spraying to control diseases,
spacing 2k 20 (3 weeks), spacing 2010 x40 (3 weeks) and spacing 35( 815

days) is influenced by a number of independent variables which emanate from
membership in FFS like agerosystem analysis, problem itiéoation, solution testing,
testing and validating new technologies, information sharing, yields on FFS study fields,
yi el ds on Ffiel§s, andethebimtarvening variables such as awareness,
knowledge, experience and perception. The intervenargables are assumed to have
direct influence on the adoption and adaptation of recommended rice production
practices. On the other hanithe independent variables are assumed to influence the
adoption and adaptation behaviorabgh the intervening variéds. Figure 3 illustrate

the conceptual framework of the study.
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Figure 2.1 Conceptual Framework

Source’Adapted from Duvel (1991) model.
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CHAPTER 3

METHODOLOGY

3.1 Description and choiceof the study aea

The study was carried out in Mvomero district. The reason for selecting Mvomero district
was due to the presence of numerous functional and Miabteer field schools (FBS
The other reason was the ffdlcat it was an area where Fa@re first introducedn the

region and the country at large.

3.1.1 Geographical locationand population

The study area, Mvomero district, is located in Morogoro region. The region has Tanga,
Pwani, Morogoro Rural, Morogoro Urban, and Kilosa on its North, North East, East,
South Eat and West boarders respectively. Mvomero district lies bet@@st and 18

00" latitudes South of the Equator a®d® 00" and 28 22" longitudes East of the

GreenwichMeridian (MOVEK, 2008).

The population of Mvomero districaccording to the 2012 Tanzania National Census
was 312,109 peopldts average household size was 4.3 (URT, 20Bomero ward
where this study took place had a total population 37,321 people with an average

household size of 4 @oid.).
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MvomeroDistrict

Figure3. 2. Map of Tanzara showing the studgrea Mvomero District)

3.1.2 Economic activities

The economyof Mvomero district depends on agricultureainly from crop production.

The main crops grown are cassava, rice, maize, and bananas. Other crops include beans,
millet, peas, potatoes, coffee, groundnuts, citrus fruits, mangoes, jackfruits, sugarcane,
coconut, tomato and eggplafthe cultivation iscarried outmainly by the use of hand

hoes using primarily family labour and hired labour when the situation demanéswy
individuals especially the welbff farmers use tractorsLivestock keeping is also

practsed by few households (MOVEK, 2008).
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3.2 Resarch Design

The study adopted a cressctional research design whereby da&aewollected at a

single point in time.The reason for adopting a cressctional research design was
becausdt was simple, economical and time saving Kothari (2004). Additly, it gave

an opportunity to r e p osrahd opirffoBs ande corbparmg O e X

differing characteristics of their experies@nd outcomg(Mathews and Ross, 2010)

3.2.1 Population of study

The population of study included all members of FFS whkeerecommendedice
production practices have been promoted in Mvomero district. By the time this research
was conducted there were about 1000 rice farmers withiRRBegroupgKidawa, 2014,

~

APer como) .

3.2.1.1Sampling frame

The sampling framéor this studyinvolved all rice FFS in Mvomerdistrict from which
the samplevas drawn. It was developed fraaist of all existingrice FFSin Mvomero

district which was obtained from Mvomero district office.

3.2.1.2Sampling unit

The sampling unitor this study constited an individual respondent in a household who
was a member ofice FFS. According to URT (1993), a household refers to a single
person ora group of people who live together and share common living arrangements.

On the other hand, a household refers peEson or group of people who reside in the
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same homestead/compound but not necessarily in the same dwelling unit, eating

from the same pot, and are under the same householdUiRa013).

3.2.1.3Sampling procedure and sample size

A multistage samptig technique was employed in order to come up with the study
sample. According to Kajigili (2012), a multistage sampling technique is convenient for

studying large and diverse populations.

In the first stage4 wards out of 18 wards were purposely seleatithl the aim of getting
wards with functional and viabEEFSin the district. The wardselectedvere Mvomero,
Mtibwa, Dakawa and Hembeti. They were selected fadist of all wards withrice FFS

in the district under the guidanceefFScoordinator in lhe district. In the second stage, 6
out of 23 villages were selected purposely in order to get the right villages with
functional and viable FFSThese villages included Mvomero, Misufini, Mkindo,
Hembeti, Lukenge and Warllakawa. The villages were selettitom a list of villages

with FFSunder the guidance of FFR&®ordinator in the district. In the third stage, fifty
two (52) active FFSvereselected whereby all FFS members were given an opportunity
to be included in the samplEinally, a total of 188 FFS members were obtained. The
sample size of the study was calculated basing on Bogdl (1981) who recommended
that, for a random sample to be representatitbe population from which it is drawit,
should constitute at least 5% tbfe total population. San this case it included at least
5% of all FFS members in Mvomedistrict. By the time this study was conducted, there

were approximately 1000 FFS members (Kidaw
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Additionally, a total of seven key informantgere interviewedincluding the District
Agricultural Irrigation and Cooperative Officer (DAICO) and six Village Extension
Officers (VEOs) one from each village. The key informants were involved because they

had detailed and useful informatiozlated tadfarmer field schools.

3.3 Methods of data collection

The study used various data collection methodmelyhouseholdsurvey, key informant
interviews, focus group discussions and observatiBnguestionnaire with both open

and closed ended questionasmsedto collect quantitative data from rice FFS members.
The questionnaire allowed a large amount of data to be collected quickly. Focus group
discussions involved rice FFS members in order to get detaflednation on the role of
FFSin adoption and adaptah of recommended rice production practiggemoted in

the study area.
Data werecollected in two stages as described below:

1. 1 stage: Reconnaissance survey to identify the recommended rice production

practices promotedsing FF3n the study area.

2. 2" stage: Sample survey to get information about the adoptiomdaytation level
among rice FFS member§he methodsof data collectionare presented in the

research design table below
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Table 3.1Research design table

Specific objective  [Type of data Source of datgData collection [Data
methods &tools |analysis
i) To identify U RecommendedDistrict FFS [Key informant  |Narratives
recommended ri¢  rice production|coordinator finterviews using a
production practices checklist
practices promoted by

promoted by FFS
in the study area

FFS

To examine the
level of adoption
of recommended
rice production
practices among

FFS members

The proportion
of FFS membe|
who use the

recommended
rice production

practicedn theif

Rice FFS

members.

Key informant:

HH survey using
aquestionnaire;
Observation;
Key informant
interviews usingan

interview

Frequencies
percentages

narratives,

own fields guide/checklist;
FGD using a
checklist
iii) To examine the [ Types of Rice FFS HH survey using [Frequencies
level of adaptatigc  changes made members. aquestionnaire; |percentages
of recommendeq by FFS Observation; narratives,

rice production
practices among

FFS members

memberon the
recommended
rice production
practicesand

reasons behing

the changes

Key informant:

Key informant
interviews usingan
interview
guide/checklist;
FGD using a

checklist
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3.4 Validity of instruments

According toKimberlin andWinterstein (2008)yalidity is often defined as the extent to
which an instrument measures what it purports to measure. In this study, the
measurement instruments were validated through discussidhssupervisors from
Sokoine University of Agriculture and Lilongwe University of Agyture and Natural
Resources who were experts in the field of technology adoption, rice production and FFS

approach.

3.5 Reliability

Reliability of an instrument refers to the degree of consistency with which an instrument
measures whatever it is measuridgy, 2010). In order to ensure reliability of research
instruments under this study, a pilot study was carried out in Mlali and Vikenge villages
which are about 77km away from the actual study area. This eliminated the
contamination of the respondentstive actual study area. A sample of twenty (263

FFS members both males and females was randomly selected from the list of active FFS
members in the above mentioned villages who were involved in a face to face interview.
The collected data was coded asdbjected to sphbalf analysis technique. The
calculated correlation coefficient of the sgidlf analysis was 0.73According to
Dennick and Tavakol (2011) a reliable test should have a correlation coefficient
(Cronbachos al pha) 085: mencenthe célaulated cdirelatidn t o

coefficient of the splihalf analysis was within the recommended range.
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3.6 Methods of data analysis

The collected datavere coded and analysed usitige Statistical Package for Social

Sciences (SPSSgrsion22.
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CHAPTER 4

RESULTS AND DISCUSSION

4.1 Introduction

This section provides results and discussions of the findings according to the objectives
of the study. These objectives included identify recommended rice production
practices promoted using FFS in the study areagexamine the level of adoption of
recommended rice production practices among FFS members, and to examine the level of
adaptation of recommended rice production practices among FFS members. The section

is preceded by the descriptions of the sample cleisiits.

4.2 Sample characteristics

In order to identify demographic and se&iconomic characteristics of the sample, FFS
members were interviewed on the following demographic and -s@cinomic variables

and the results were as presentedldhle4.1below.

Table 4.1 Demographic and socieconomic characteristics of the respondé@mts.88)

Respondent ds char g Mean Minimum Maximum
Household size (persons) 5.20 1.00 12.00
Age (years) 42.70 18.00 77.00
Formaleducation (years) 7.03 0.00 13.00
Land holding size (hectas 3.42 0.50 30.00

35



The sample was composed of 94 male and 94 female respondents. This shows that the
sample had a good representation of both male and female respondents. The mean
householdsize was 2 members (&ble 4.}, which was slightly above the distrgt
average household size that wa@ miembers (URT, 2014). The smallest household had

1 member and the largest household had m2mbers. These results imply that larger
householdsupplied more laho force which facilitated the adoption of some of labo
demanding rice recommended practices like transplanting, weeding and fertilizer
application. The results are in line with Kasset al (2012), who argued that large

household sizefacilitated the adoption of sustainable agricultural practices.

The table further shows that the sample had an average age of 42.7 years. This implies
that FFS members were within the economically active lagrece they were more likely

to adopt the remmmended rice production practiog@kich were promoted through FFS
According toKusmiatet al. (2007), people who were in productive age were more eager
to learn about new knowledge which facilitated the process of transferring and adoption
of technology.The average number of years spent in school by the sampled respondents
was 7.03 years which was slightly below the national average which Wage&rs
(Indexmundi, 2012). The majority ahe respondents (71.3%) had attended primary
education while veryew respondents (8.5%)d not gme to school. Literacy rate was

high among respondents whereby 52.3% male respondengsliteratewhile 47.7%of
femalerespondents were literatéducation and high literacy rate among respondents put
them at an advantag#f reading and understanding the recommended rice production

practices bettelKusmiatet al (2007) reported that educated people were usually more
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open and able to analyse the advantages and disadvantages of an innovation which
facilitated the adoptioprocess. According to Mikwamba (2011), literacy empowered
individuals to read and understand messages in written form. Additionally, the sample
had an average land size of 3.4 acres which was slightly above the national average
which was 2.6 heares(Suwey, 2008). The smallest land size was 0.5drestand the
maximum land size was 30 hawts Having enough land size made it possible for
farmers to set aside a portion l@nd for trying the recommended rice production

practices prior to adoption.

4.2.1 Marital status of respondents

In order to identify marital status of respondents, FFS members were intervaawletie

results were as presentedTiable4.2 below.

Table 4.2 Marital status of respondents

Marital status Frequency Percent (%)
Married 145 77.1
Single 24 12.8
Divorced 10 5.3
Separated 6 3.2
Widowed 3 1.6
Total 188 100

The results presented inTable 4.2 above show that the majority of the respondents

(77.1%) were married. The results further show that respondents who were single
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represented 12.8%f the respondentsindthosewho weredivorcedrepresente.3% of

the respondentsThose who were separategpresented 3.2%and widowsrepresented

1.6% of the respondent3his implies that the adoptioof the recommended rice
production practices (of which some were labdemanding) was made easier due to the
fact that marriagereated a room fosharing of responsibilitiesThe results agree with
Mikwamba (2011)who reported that the adoption of technologiesseasier to married
peoplethanto single headed households since the work output produced by each person

in marriage was much more thashen each person worked independently.

4.2.2 Income sources of respondents

In order to identify sources of income of the respondents, FFS members were

interviewed and the resultare presented ihable4.3 below.

Table 4.3 Sources of income of the respondents

Source ofincome Frequency Percent
Farming 113 60.1
Farming and small business 72 38.3
Employment andarming 2 1.1
Remittance 1 0.5
Total 188 100

The study results presentedTliable4.3 above indicate that respondents were involved in

a number of activities as sources of income to &aimg. The main source of income for
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the majority of the respondents (60.1%) was farming. Apart from farmiineg,
respondents had ndarm income sourcesvhich included small business, salaried
employment and remittance. Farming and small business done by38.3% of the
respondents while employment and farmiagtivities were done byl.1% of the
respondentsReceiving emittance was applicable t®.5% of the respondents. None of
the respondents was relying solely on employment or smalhdsssThis implies that

the adoption of recommended rice productpracticeswhich were promoted through
FFS was not hampered by limited income generated froffaioff activities.The results
were not astonishingconsidering the fact that the study was conducted in rural areas
where opportunities for salaried employment were limited. Additiontily majority of

the respondents (71.3%) had primary education whichtpem at a disadvantage of
accessing paid employment opportunitidewever, offfarm incomehas beenreported

to facilitate the adoption of technologies like buying inputs related to such technologies

(Turaet al, 2010).

4.3 Recommended rice productionpractices promoted using FFS in the study

area

This section provides information dhe recommended rice production practiegsch
were promotedisingFFS in the study ared@he section also provides information on the
number of respondents who were awafrsuchpractices The information was obtained
through a reconnaissance study which was conducted prior to the actual Kwsireyld

be noted thaby the time this study was conductexbme of the recommended rice
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production practices were yet to laaght in some of the farmer fiekthools.Table 4.4

below presents the results.

Table 4.4 Awareness ofecommended rice producti@nacticegn=188)

Recommended practices FFS members aware | FFS members not aware
Frequency Percent Frequency Percent
Improvedrice variety (SARO 5) 188 100.00 0 0.00
Seed bed preparation 188 100.00 0 0.00
Water bunds construction 188 100.00 0 0.00
Levelling 188 100.00 0 0.00
Transplanting 188 100.00 0 0.00
Timely weeding twice 188 100.00 0 0.00
Seed selection 187 99.50 1 0.50
Fertilizer application (T.D.1) 187 99.50 1 0.50
Fertilizer application ( T.D.2) 187 99.50 1 0.50
Spraying to control insectgests 187 99.50 1 0.50
Spraying to control weeds 187 99.50 1 0.50
Spraying to controfliseases 187 99.50 1 0.50
Spacing-20x 20 (3weeks) 173 92.02 15 7.98
Spacing 25x 25 (815days) 154 81.90 34 18.1
Spacing 20x 10x 40 (3 weeks) 143 76.10 45 23.9

The results presented ihable 4.4 above show that FFS promoted a total of fifteen
recommended rice production practicEee promotion of thesgracticesvas done using
various methods including training, demonstration, field visits, mgetiand agro

ecosystem analysisThe results alsshow that the awareness of FFS members on
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recommended rice production practicesomoted was very high (above 75%). For
example, FFS membé&rawareness on the use of improvezt variety (SARO 5)seed
bed preparationwater bunds, levelling, transplantig and weeding was 100%. This
implies that FFS members were well informedtladse practicesas a result obeing
membersof FFS and active participanten FFS related activitiesHigh degree of
awareness of theecommendedice production practicgsromoted signifies the role FFS
in awareness creatioRFS created a rootior sharing of information among members.
These results agree witAnandajayadeeram et al. (2007 who reported that FFS

enhanced farmer to farmer extension information.

However, avareness of 25 cm x 25 cm spacing and 20 cm x 10 cm x 40m spacing was
low as compared to the rest of the recommended rice production practices promoted
using FFS in the study area. Some of the respondents clearly pointed out that they were
not well informedof the 25 cm x 25 cm spacing and 20 cm x 10 cm x 40 cm spacing
because they joined their respective FFS a bit late. They decided to join after having seen
that their fellow farmers who were FFS members were getting higher yields as compared
to them. It wa found that FFS members who had shorter periods with respect to their
membership in FFS were less informed of the recommended rice production practices as
compared to those who had longer periods. This implies that it is very important for FFS
members tattend all activities from the commencement of the selsantraining to

the end. It is for this reason that FFS trainings should always be held in the community
where farmers live so that they can easily attend weekly and maintain the field school

studes as pointed out by Mwaseba et al. (2008) and Gallagher (1999). Additionally,
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some of the FFS members clearly pointed out that they were not well informed of 25 cm
x 25 cm spacing and 20 cm x 10 cm x 40 cm spacing because these two practices were
yet to ke taught in their respective FFS by the time this study was conducted. It should
be noted that a farmer (FFS member) was considered to be aware of the recommended

rice production practices if he /she was able to give some details of the same.

4.4 Level of adgtion of recommended rice production practices

In this section the researcher aimed at assessinigwheof adoption of recommended

rice production practiceshich were promoted using FFS in the study afé®. adoption

was measured by looking at the proportion of FFS members who were using the
recommended rice production practices in their own fi@ldsaccomplish this objective,

interviews, FGDs and observations were condy@ed tablet.5 presents theesults.
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Table 4.5 Level of adoption of recommended rice production practices (n=188)

Recommended pactices FFS members| FFS members not
practicing practicing

Frequency  Percent Frequencyl Percent
Timely weeding twice 188 100.00 0 0.00
Water bundgonstruction 188 100.00 0 0.00
Seed bed preparation 186 98.9 2 1.1
Levelling 186 98.9 2 1.1
Transplanting 186 98.9 2 1.1
Seed selection 184 97.9 4 2.1
Improvedrice variety (SAROS) 183 97.3 5 2.7
Spraying to contrainsectspests 177 94.1 11 5.9
Spraying to control diseases 177 94.1 11 5.9
Fertilizer application ( T.D.2) 163 86.7 25 13.3
Spraying to control weeds 161 85.6 27 14.4
Fertilizer application (T.D.1) 151 80.3 37 19.7
Spacing-20cmx 20cm (3weeks) 123 65.4 65 34.6
Spacing 25cmx 25cm (8-15days) 92 48.9 96 51.1
Spacing 20x 10x 40 (3 weeks) 26 13.8 162 86.2

The results inTable 4.5 show that the majority (80%) of recommended rice production
practiceswhich were promoted through FFS were adopigd=FS members. Weeding

and construction of watdrunds were adopted by all respondents. Seed bed preparation,
levelling, transplanting and seed selection were adopted by 98.9% of the respondents
(FFS members)The study revealed that the level of adoptwas very high(above

65%). This was attributed to high yields which FFS memioétsired in both FFS study
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fields and FFS membeérswn fields which surpasseglelds obtained withtraditional
practiceswhi ch wer e | o Kdirho cha nkamoeasdditionadly, it was
attributed to high degree of awareness among FFS members oectimemended rice
production practicegsromoted and their advantages. The results are in lineAsfdwl et

al. (2011) who reported that farmers who were aware of thearaages of new
technologies were more likely to adopt such technologies and allocate more land in the
subsequentiear. On the same notBrechselet al. (2005) reported thato startan
adoption process, at least some farmers had to experience the gelsaritan innovation

to be adopted.

However, there was high rate of nadoption in 2&cm x10cm x40 cm and 25cm x 25

cm spacing practiced he results show that 20m x 10 cm x40 cm and 25cm x25cm
spacing practices were adopted by less than 49%teafespondents. This was attributed
to the fact that these practices were found to be morera@manding. It was reported
that 25cm x 25 cm spacing had a component of additional weeding since it required
alternate wetting and drying which createdasdirable environment for the growth of
weeds (Katambarat al.,2013). Therefore, this implies that less labdemanding rice
production practicesvere more likely to be adopted as compared to moreutabo

demanding practices.

4.4.1 Improved rice variety (SARO 5)

Improved varieties have always been promoted due to the fact that they have more

advantages as compared to local varieties. These advantages included high output,
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resistance to pest and diseagest to mention a few. Evenson and Gollin (2003) regabrt

that rice yield could be increased through adoption of-kigllding modern varieties.
Improved rice variety (SARO 5) was one of the recommended rice production practices
promoted through FFS. To assess the adoption of SARO 5, observations, intendews a

FGDs were conductednd the results are discussed below.

The results presented rable 4.5 show that the majority of FFS members (97.3%) had
adopted improved rice variety (SARO 5) in their own fields. This implies that the
majority of FFS membersvere using improved rice variety (SARO 5) in their own fields.
This was attributed to high yields observed by FFS members in both FFS study fields and
FFS membetsown fields as compared to local varieties likdbawambilj Kula na
bwana, Domo la fisand Super. These findings concuwvith what farmers said during
FGDs whereby they reported that SAR® had higher yields than local varieties.
Additionally, the findings concuwith what wassaid duringkey informant interviews

that local varieties had good ararbut had low yieldsAccording toTulole et al (2017),

local rice varietiesire relatively low yielding, aaraging 1.5 2.1 tons per acr&imilarly,
Sakaet al (2005) reported that improved rice varieties had significantly higher mean
yield than localarieties with a yield advantage of 38.7%engeet al (2013) reported

that the improved variety was preferred deeits high yielding potentialAdditionally,

SARO 5 matured earlier than local varieties. It was reported that SAR@sSsemi
aromatic andmatured earlier (120 days) than local varieties (180 days) (URT,).2011
According to Rogers (2003), an innovation that is perceived to be superior over others

and having visible results will be rapidly adopted.
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4.4.2 Seed selection

Seed selection can loefined as the process of separating better quality seeds from poor
guality seeds. This can be done by using salt + water, water only, or by winnowing. The
use of water is done by mixing water and rice seeds until they are well soaked whereby
better qualy seeds (heavy) tend to sink while poor ones (light) float which are then
removed and discarded. The method of using water + salt and water only were mostly
used by FFS members since they had higher assurance of getting better quality seeds than
winnowing. To assess the adoption of seed selection, interviews and FGDs were

conducted, and the results are discussed below.

The results presented in talles show that the majority of FFS members (97.9%) had
adopted seed selection practice. This was attributeldetdact that this practice helped
FFS members to get better quality seeds which led to the increase in rice eses.
findings concurwith what was reported by key informaritsat selecting seeds using
water + salt was better than winnowing sincéatl higher assurance of getting better
quality seeds Better seeds (well filled / heavy grains) ensured high germination
percentage, produced seedlings with high growth viglRT, 2011)and healthier

plants with resistance to drought, pests and dis€¢dEps, 1972).

4.4.3 Seed bed preparation.

Riceseed bed can be defined as a small plot wheeeseedlings are grown before being
transplanted tavater bunds. Seed bed preparation was amongrdo®emmended rice

production practices promotedsing FFSin the study area. Seed begsovided a
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conducive environment for growing healthy seedlings which in one avagnother
contributed to high yieldsTo assess the adoption of seed bed preparation, interviews and

FGDs were conductednd the results are disssed below.

The resultspresented irfTable 4.5 show thatalmost all(98.9%) of FFS members had
adoptedthe seed bed preparatiopracticein their own fields.This implies that the
majority of FFS members were growing their rice seedlings in seed beatstri
transplanting them into water bundBhis was attributed to the fact that seed beds
provided a conducive environment for the growth of headsdlingsvhich in one way

or another contributed to increaseck yields as compared tihe broadcastingractice
Seed beds produced healttwyd vigorousseedlingswith good tillering potentia(URT,

2011).

4.4.4 Levelling

Levelling can be defined as the process of changing the ground levelrwietfield into

a smooth horizontal surface. This is usually dafter ploughing and paddling of the
field. It can be done manually using pullievellers handhoes,andspade. It can as well

be donemechanically usingoxzulled rectangular shaped b@f wood or powered
levellers. Perfect levelling of rice fields is very important as it facilitates even spread of
water across the field, better crop stand, uniform crop stand and maturity (URT, 2011).
To assess the adoption of levellimgterviews and FGDs were conductedd the esults

are discussed below.
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Theresultsin Table4.5show that levelling was adopted by the majority of FFS members
(98.9%). This gives an impression that FFS members levelled their rice fields (water
bunds) prior to transplanting of rice seedlings. Tivas attributed to the fact that
levelling allowed equal supply of water throughout the rice field, hence smooth growth of
rice seedlingsOne of t he [idevellegnics filed @amn léad fo some rice
plants get little water than otheys ( F a r mm &lkinslo village). Theseresults are in

line with information in areportby URT (2011) that perfect levelling facilitat@ven

spread of water across the fidtgstter crop standiniform crop stand and maturity.

4.4.5 Plant spacing

Plant spacing is anmportant practice in crop production. Proper spacing resulted in
optimum plant population and vyield increase. Additionally, proper plant spacing
facilitated weeding, fertilizer application and harvesting (URT, 20Thgre are three
categories of spacingeing recommended; they include 20 cm x 20 cm, 20 cm x 10 cm X
40 cm, and 25cm x 25cm (SRI). The 20 cm x 20 cm spacing is recommended for-the rain
fed lowlands (inland valleys and flood plains) especially during dry months when solar
radiation is higher,han during wet season (Nuhu and Martin, 2016). The 20 cm x 10 cm
x 40 cm spacing is recommended becauded highest plant density (Kidawa, 2014,
APer Oben2b X 25 spacing (SRI) is recommended because it rises rice yields by
32% to 100% (Sinha antalati, 2007) and it uses less water due to alternate wetting and
drying. Water for agriculture is becoming increasingly scarce, and climate ehange
induced higher temperatures wil/l i ncrease

shortages even morersris (Kahimbaet al, 2014). By 2025, it is estimated thati 26
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million of the worlddéds 79 million he-ctares

guarters of the worl ddés rice supply, are
(IWMI, 2007). To assess the adoption of the above mentioned spacing categories,

interviews, observations and FGDs were conducted, and the results are discussed below.

The results presented in Table 6 show that abouthwds (65.4%) of FFS members had
adopted 20m x 20cm spacing. This implies that a good number of FFS members were
using 20cm x 20cm spacing practice in their rice fields. This was attributed to the fact
that FFS members were well informed of the importance of spacing (Table 5) as it was
reported byone of t he me@Goodkspaingwdduces £hamnces offplants to
compete for water, space, air and nutrignts ( A f ar me fDakdwa willage)Wa mi
Good spacing allowed the plant roots to grow profusely both vertically and horizontally,
cover a largearea and tap more nutrients which resulted in the development of larger

plants with larger numbers of tillers and grains (Furahisha, 2013).

The results further show th&0cm x 10cm x 40cm spacing was adopted by a small
proportion of FFS members (26.0 mieers) that accounted for only 13.8%. This implies
that the majority of FFS members (86.2%) did not adopt the 20cm x 10cm x 40cm
spacing. This was attributed to the fact that this type of spacing occupied more land space
hence necessitated larger land sid@le the majority of FFS members (85.1%) had

smaller land holding sizes (<=5ha) as discussed previously (Table 2).

The results further show that less than half of FFS members (48.9%) had adopted 25cm x

25cm spacing. This means that the majority (51.@846)FS members did not adopt this
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type of spacing. This was attributed to the fact that this type of spacing occupied more

land space. In other words, this type of spacing had lower plant density as compared to
20cm x 20cm spacing. Additionally, this typespacing was considered to be more risky

since it involved transplanting only one seedling per planting station. One of the members
sadi Thi s type of spacing occupies more | and
seedl ing per (AfamertfrormMkindo tvikage). Drechsadt al (2005)
reported that ri sks and wuncertainties affe
adoption behaviour. Plate 1 sho2@ cm x 20 cnspacing and®0 cm x 10 cm x 40 cm

spacing.

20cm x20cnspacing 20cm x 10cm 40cm spacing

Plate 4.1. Plant spacing20 cm x 20 cmand20 cm x 10 cm 40 cm)

4.4.6 Fertilizer application (Top dressing phase 1 and 2)

Fertilizer refers to any organic or inorganic of natural or synthmgimpoundthat is
applied to the soil to supply plant nutrients that are essential for growth and development

of a plant(NRCS, 2011)Fertilizer application is considered to be crucial in plant growth
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due to continual decrease in soil fertility caused by both-masheand natural factors.

For example, some of Mvomero farmers rotated rice with vegetables and maize which
had no ability to improve soil fertility after rice but increased nutrient depletion (Tetnge

al., 2013).Fertilizer application under these condiits is necessary in order to replenish
the depleted nutrientsrertilizer application under this discussion included basal and top

dressing fertilizer.

Basal fertilizer application is done just prior to transplanting in order to facilitate the

p | a npidédexcoveryafrom the shocks of transplanting. On the other hand, top dressing is
applied after transplanting and is done in two phashks.first phase top dressing is

applied 2 weeks after transplanting in order to promote rapid vegetative growtimgtiller

and to strengthen plants against disease attiblesecond phase top dressing is applied

7 weeks after transplanting to ensure increase in weight, grain size and complete grain
filing (Mat e mb o, 2c0olmio,) .iPeTra assesseradpleatamdopt i
(Top dressing phasd and 2) interviews and FGDs were conductet! the results are

discussed below.

The resultspresented in tabld.5 show that more than half of the FFS members had
adopted fertilizer application (both top dressing pedsend 2). It was found that 80.3%

of FFS members had adopted top dressing phasdile 86.7% of FFS members had
adopted top dressing phase 2. This gives an impression that the majority of FFS members
were applying fertilizer in rice production. This svaattributed to high degree of
awareness on the importance of fertilizer and high yie&ds which they observed in

both FFS study f i el dsrheserfiddingmagree sithsvbat wasrn  f |
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reported during key informant interviews that fertilizgplication increased rice yields.
Similarly, these findings concur with whatas reportedy Evenson and Gollin2Q003)

that increase in rice yield could be achieved through the increase in chemical fertilizer
application. It should be noted that it was for the similar reason that Drectsal

(2005) argued thatfor adoption process to staat least farmers had to experienite

advantages of an innovation.

4.4.7 Timely weeding twice

Weeding refers tgractical removal of mwanted plants in the field that negatively
affect crop production bgompeting with crops for resources such as light, nutrients, and
water, harbaring pest and also reducing the quality of crop pro@eicineyet al, 2008)

It is advised that weedinghould be done early enough, preferably two (2) weeks after
transplanting and three (3) weeks after the first weeding to avoid yield loss (URT, 2011).
This is an important practice nice production just like in any other crop for the growth

of healthy ice plants as it eliminates competition for water, space, air, light and nutrients
between weeds and rice plants. To assess the adoption of wpseatitigeobservations,

interviews and FGDs were conductadd the resultarediscussed below

The results presented inTable 4.5 show that the adoption of weeding among FFS
members in the study area was 100%. This means that all FFS members (188) had
adopted weedingractice in their own rice fieldsmplying that FFS was very successful

in promoting the adopin of weeding practice. This was attributed to high degree of

awareness on the importance of weeding for the growth of healthy rice plaaiseness
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of the farmerss the first key stage tadoption of new technology (Subedt, al., 2009)
The findings from key informant interviews revealed that late weeding decreased rice
yields. Unsuccessful weed control can result in the almost total loss of rice yield

(Furahisha, 2013)

4.4.8 Spraying to control insects, weeds and diseases

Spraying can be defed as the process of applying chemicals like herbicides, fungicides,
insecticides etc. on growing crops. This process aims at ensuring healthy plant growth
which leads to high yields. Mtengedt al (2012) reported that the use of pesticides
amongMvomes households was |l ow (O 50%). It was
used for controlling weeds in rice production in Mvomero district were 2.4D and Round

up (bid). To assess the adoption of sprayipgctice interviews and FGDs were

conductedand the results are discussed below.

The resultspresented ifTable 4.5 show that a good proportion of FFS members in the

study area had adopted sprayjprgctice The adoption of spraying to control diseases
represented 94.1% of respondents mean whitayspm to control insects represented

94% of respondents. Additionally, the adoption of spraying to control weeds represented
85.6% of respondentshis implies that FFSvere very successful in promoting the
adoption of spraying practice. This was attrdzlto the fact that the majority (98.5%) of

FFS members were well informed of the importance of spraying on the growth rice plants

as Table4.4 shows.This impliesthat FF$ ncr eased the use of spr

2012 as reported by Mtengetial. (2012) to> 85% in 2014.
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4.4.9 Transplanting

Transplanting can be defined as an act of uprooting and transfeocengeedlings from

the seed bed toce waterbunds. The age of seedling at transplanting was reported to be
an important criterion in rice production as it primarily contributed to the number of
tillers per hill (Ginigaddarat al, 2011). For example, young seedlings below 10 days of
age producedigher number of tillers that contributed to higher grain yields (Sea,
2002). It was further reported that late transplanting led to produatitew number of
tillers during vegetative growth hence poor yield (Mobagseal, 2007). To assesseh
adoption of transplantingractice interviews, observations and FGDs were condycted

and the results are discussed below.

The results presented inTable 4.5 show that 98.9% of FFS members had adopted
transplanting practice in their own rice fields. Timsplies that the majority of FFS
members were usirye transplanting practice in rice production instead of broadcasting.
This was attributed to the fact that transplanting led to higher rice yields. Additionally,
transplanting used less quantity of seext compared to broadcastifighese findings

agree with what was said by farmers during FGDs whereby they reported that
broadcasting method led to unhealthy plants and low yields due to competition for air and
nutrients Additionally, these results are supported lBvenson and Golling2003) who

reported that transplanting in rice production contributed in increasing rice yields.
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4.4.10 Water bunds construction

Water bund refers to an enclosure made of soil in which paddy seedlings are transplanted
(NRCS, 2011). Water bundse recommended because they incredfsgent utilization
of water (Tengeet al, 2013). To assess the adoption of water bunds, interviews, FGDs

and observations were conductadd the results are discussed below.

Theresultspresented in Table 6 show that 100% of the FFS members had adopted water
bunds in their own fields. This implies that FFS succeeded very well in promoting the
adoption of water bunds such that all members had adopted the practice. This was
attributed to he fact that rice production required good water management which was
made possible by the construction of water bunds besides other things like levelling etc.
Additionally, water bunds facilitated water harvesting in rain fed systems and prevented

fertilizer loses (URT, 2011).

4.5 Level of adaptation ofrecommended rice production practices

In this sectionthe researchemimed at assessing the level of adaptation of the
recommended rice production practices amdéiks members. According to Rogers
(1983) adopting an innovatiowasnot necessarily a passive role of just implementing a
standard template of the new idea. This implies that, in the course of implementing a
technology, the receiver can make some changes on it in order to fit his/ her local
condtions. In this study adaptation was measured by looking at the proportion of FFS

members who made some changes on the recommended rice production practices in their
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own fields. To accomplish this objective, interviews, FGDs and observations were

conductedandTable4.6 below presents the results

Table 4.6 Level of adaptation aecommended rice productignactices 1§=188)

No. of FFS No. of FFS

members members who

Recommended practices practiced as per| madesome changes

recommendations

Water bunds 188 0
Seed bed preparation 186 0
Levelling 186 0
Seed selection 184 0
Use of improved paddy variety (SARO 5) 183 0
Spraying to control insectgests 177 0
Spraying to control diseases 177 0
Transplanting 173 13
Spraying tacontrol weeds 161 0
Fertilizer app (Top dressing 2) 147 16
Fertilizer app ( Top dressing 1) 141 10
Spacing-20cmx 2cmO (3weeks) 123 0
Timely weeding twice 100 0
Spacing 25cmx 25cm (8-15days) 92 0
Spacing 20cmx 10cmx 40cm (3 weeks) 26 0

Theresultspresented iMable4.6 above show that the majority tiferecommended rice
production practicepromoted (80%) were not changed by FFS members in their own

paddy fields. This means that they were adopted asrgyes in the recommendations
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(Section 4.4). However, the results show that less than one third (20%) tioé
recommended rice production practiggemoted were changed by FFS members. The
changedoracticedncluded transplanting and fertilizer applica. The changes madee

describedn the next section.

4.5.1 Adaptation of transplanting

Adaptationof an innovationcan be defined as an act of making some changemon
innovationt o s ui t farmersd | ocal conditions.
among the practices that could help to achieve increasmeivield (Evenson and Gollin,
2003). In rice productigrtransplanting can be grouped into two major categories namely
normal/common system of rice transplanting and system of rice intensification (SRI).

These two categories are described in the subsections below.

4.5.1.1Adaptation of common system of rice transplanting.

This type of transplanting involves transplanting an ayeiaf 23 seedlings per planting

station. To assess the adaptation of common system of rice transplanting interviews,

FGDs and observations were conductadl tablet.7 below presents the results.

Table 4.7Adaptation of commosystem of ricéransplantingrf=123)

Recommended number Number of seedlings Number of Percent
of seedlings per planting per planting station as farmers
station per far mer practicing (%)
2-3 121 98.4
4 2 1.6
2-3
Total 123 100.0
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The study results presented in tabde7 above show thaunder normal system of rice
transplantingonly 1.6% of FFS members had made some changes on transplémting

this case the respondentsartsplantd 4 seedlings per planting station which had
exceeded the recommended number of seedlings by T@@%thanges made were
attributed to risk averse behaumioamong FFS members. For exampime of the

me mb er s $temnsplantedhfaut seeillings per plang station so that in case one

or two die at | e a(8 farmer dromeMvatero wvillage). Therefoae, n . 0
this gives an impression that fear against laséisienced farmei®decisions on the
number of seedlings to be transplanted per plantetgst It should be noted that it was

for asimilarreason that Drechset al. (2005)argued thatisks and uncertainties affected

far mer s 6 a ttechndlogiesand adaptwm belthgio.

4.5.1.2Adaptation of system of rice intensification (SRI)

Unlike the common system of rice transplanting which involves transplanting an average
of 2-3 seedlings per planting station, SRI involves transplanting one seedling per planting
station. To assess the adaptation of system of rice intensification intenk6&Ds and

observations were conductethdTable4.8 presents the results.
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Table 4.8 Adaptation of system of rice intensification (SR1¥92)

Recommended numben Number of seedlings Number of Percent (%)
of seedlings per planting per planting station as farmers
station per far mer practicing

1 81 88.0

1 2-3 11 12.0

Total 92 100.0

Theresultspresented iTable4.8 above show that out 92 FFS members who had adopted
SRI in their paddy fields, 12%ad made some changes on SRI. They transplanted a
range of 23 seedlings per planting station. The changes made exceeded the
recommended number of seedlings per planting staticaragge of 100%200%. The
changes made werattributed to risk averséehavour among FFS members. They
believed that it was too risky to transplant one seedling per planting stBisnagrees

with whatwas pointed out bfprechselet al (2005)thatrisks and uncertainties affected

farmersodé attitude t tiowlehadax. i nnovati ons and

4.5.2 Adaptation of fertilizer application (Top dressing phase land 2)

Fertilizer application plays a crucial role in increasnge yield. It was reported that
increase irrice yield could be achieved through the diffusion of hjgélding modern
varieties together with an increase in chemical fertilizer application (Evenson and Gollin,
2003). To assess the adaptation of fertilizer application interviews, FGDs and

observationsvere conductedandthe results are discusskdlow.
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It was found that the changes made on fertilizer application were in two categories. The
first category was in terms of frequency of application. In this case #tadgsults show

that 33% of FFS mends had applied either top dressing phase 1 or top dressing phase 2
instead of applying both top dressing phase 1 and phase 2. In the second category the
changes made were in terms of quantity of fertilizer to be applied. In this case some of
the FFS membs had applied less than the recommended quantity. In both cases the
changes were attributed to financial constraints among FFS members such that they were
unable to procure enough fertilizer to be applied in two phases as per recommendations.
Additionally, the subsidized fertilizer was not enough such that it could not be applied in
both phasesThe findings were not astonishing due to the fact that farmer field schools
provided members with an opportunity to make sctmengeon the practices tdit their

local conditionsChanges made on the quantity of fertilizer to be applied are described in

details in the next section.

4.5.2.1Adaptation of top dressing phase 1

Fertilizer application plays a very important role in increagicg yield. Due to the

nature of the soil of Mvomero distriaivhich is relatively fertile,it was recommended

that 50kg of urea/ha should be applied two weeks after transplanting asessngr

phase one. This promotedpid vegetative @wth, tillering andstrengthenedolants
against disease attacks (Matembo, 2014, n P
top dressing phase 1 interviews and FGDs were conducted an4@lpeesents the

results.
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Table 4.9 Adaptation oftop dressing phase 1 (n=151)

Recommended Quantity of urea | Level of adaptation No. of FFS
quantity of urea applied (%) members adapted
(kg/ha) (kg/ha)

3 6 1

5 10 2

12 24 1

50 15 30 1

20 40 1

25 50 3

40 80 1

The resultsshow that only4.9 FFS members (6.7%) had made some changes on top
dressing phase 1 whereby they applied less than the recommended quantity. The rate of
application ranged from 3kg of urea per hector (6%) to 40 kg/ha (80%). This was
attributed to financiaconstraints among FFS members such that they were unable to
procure the right quantity of fertilizer as per recommendations. of themembers said

|l ess fertilizer

Al applied because (Al di d

farmer from WamiDakav a village). Thi s I mplies t hat
influenced their decisions on the use of fertiliz&ecording toRoger,(2003), vell off
farmers can afford the prices of new improved tetbgy than low income farmers.

Additionally, other FFS members reported that their fields were still fertile such that just
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a little supplement of fertilizerMyWaldds need
is still fertile such that | didhot need to apply 50kg of urea gezcered0 ( A f ar mer f
Mkindo village). This implies thatthe nature of soil fertility of the field influenced
farmersd decisions on ark eftettdd ira study by Miengetg e . Th
et al (2012) who found that Mvomero rice producers westapplying basal dressing
fertilizer, they wereratherapplying top dressing fertilizewvhereby urea of varying rates

wasapplied ranging from £60kg/ ha.

4.5.2.2Adaptation of top dressing phase 2

With regard to top dressing phasetavas recommended th&0kg of urea/ha should be
applied immediately after panicle initiation (7 weeks after transplanting)pagdréssing

phase 2. This ensur@dmplete grain filling, increasegrain size and weight (Matembo,
2014, APer. como). To aessirg plasethtewiews dnad pGDat i o n

were conducted and ta1.10 presents the results
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Table 4.10 Adaptatian of top dressing phase 2 (h=)63

Recommended Quantity of urea Level of No of FFS
guantity of urea applied adaptation (%) members adapted
(kg/ha) (kg/ha)

3 6% 1

5 10% 2

12 24% 1

50 15 30% 2

20 40% 1

25 50% 7

32 64% 1

40 80% 1

Theresultsin table 4.1Gshow that only 16 FFS members (9.8%) had made some changes
on top dressing phase @actice whereby they applied less than the recommended
guantity. The rate of application ranged from 3kg of ureahpefre (6%) to 40 kg/ha
(80%). This implies that 9.8% of FFS members did not comply with recommendations on
the quantity of fertilizer gplication in their rice fieldsThis was attributed tsimilar
reasons as discussed in section 4.5 Rdspite the fact that some of the FFS members
applied less than the recommended quantity of fertilizer, they harvested higher yields
than in the previosiseasons when they did not apply fertilizer. This implies that fertilizer

application played a very important role increasing yields among FFS members.
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Summarily,it was found hat farmer field schools playeal very important role irthe

adoption and adaptation of recommended rice production practices among FFS members

in Mvomero district in Tanzania. Specificallfjarmer field schools played a very
important role inawareness creation whereby a good number (1E&ammended rice
production practicesvere promoteé&among FFS members. In this case more than 75% of

FFS members were found to be aware of recommended rice production prabiides

were promoted using FFS. Far mers6 awarenes
important factor for adoption to take place (Asfatlal, 2011). These results agree with

those of astudy by Gotlandet al (2003) on the impact of FF8n knowledge and

productivity.

Additionally, farmer field schoolscontributed muchin increasingthe adopion of
recommended rice production practicesthis case the majority of recommended rice
production practices (80pAavhich were promoted using FRere adopted by more than

65% of FFS members. This was attributed to high degree of awareness among FFS
members on the recommended rice production pracpoasoted and high yields which

FFS members observed in both FFS study fields and their own fisdflswl et al

(2011) reported that farmers who were aware of the advantages of new technologies were
more likely to adopt such technologies and allocate more land irsubsequenyear.
Therefore,FFS created a conducive environment for members to learn and understand
the recommended rice production practicebich facilitated their adoption. These

results gree with the study by Raghuvangti al, (2012) on the impact of FFS on
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knowledge and adoption level of wheat; and Kabir (2006) on the adoption SRI

technology where FFS facilitated the adoption of wheat and SRI technology respectively

However, it wasfound that FFShad little role in the adaptation of recommended rice
production practices in Mvomero district. In this case only 20% of recommended rice
production practicesvhich were promoted using FR&ere adapted by FFS members.
Low adaptation rateould have been attributed to the fact the recommended practices
suited the local conditions of the majority of FFS members. On the other hand, the little
changes made weatdtributed to financial constraint which limited their ability to procure
the rightquantity of fertilizer as per recommendations and risk averse beinarwng

FFS membersTherefore, inancial constraint and risk averse behawisubjected some

of the recommended rice production practiteschanges among FFS members. Risks
anduncedi nti es affected farmersod attituwde tov
(Drechselet al, 2005). It was further reported th#tfarmers had good income in one
year, they were more likely to increase their fertilizer use in the following year.e€n th
other hand, if their income was low, they would reduce their expenditures on fertilizer
(Tisdale, 1985).According to Rogers (1983) adopting an innovation was not necessarily
a passive role of just implementing a standard template of the new ideanplés that,

in the course of implementing a technology, the receiver of technology can make some

changes on it in order to fit his/ her local conditions
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CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

This section begins with presentation of the conohsidrawn from the study followed
by recommendations based on the findings of the stadgerally, the researcher aimed
at investigating the role of FF$h adoption and adaptationof recommended rice
production practicesn Mvomero district inTanzania Specifically, the researcher aimed
at identifying the recommended rice production practices pteshaising FFS in the
study areagxaminingthe level of adoption of recommended rice production practices
among FFS membersand examiningthe level of adptation of recommended rice

production practices among FFS members

5.2 Conclusions

Conclusions of the study are presented in termgesbmmended rice production
practicespromoted using FF$ the study area, the level of adoptionreEommended
rice productim practices among FFS membemnd the level of adaptation of

recommended rice production practieesong FFS members.

Having conducted thetudy, analysed the data and discussed the results, the following

conclusions can be made

1 Farmer field schoolplayed a very important role in awareness creation among

FFS members whereby a total of 15 recommended rice production practices were
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promoted. FFS me mber s o awareness on t

practices was very high (above 75%).

1 Farmerfields hool s i mproved FFS membersdéd know
facilitated the increasedadoption of recommended rice production practices

among FFS members since the adoption level was very high (above 65%).

1 Farmer field schools had little role in the atijn of recommended rice
production practices in Mvomero district. In this case only 20% of recommended
rice production practiceahich were promoted using FR&re adapted by FFS

member.

5.3 Recommendations

Since farmer field schooldemonstrated to havefluence in creating awareness and
promoting the adoption aecommended rice production practicée researchenakes

the following recommendations:

1 Awareness creation among farmers on the availalleommended rice
production practicesind other agrigdtural technologies shouldontinuebeng
donethroughfarmer field school approach.

1 It is further recommended that the adoptmihrecommended rice production
practicesand other agricultural related technologies shoecdehtinue being

promoted through F& approach whenever resources allow.
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APPENDICES

Appendix 1. Questionnaire for FFS members

THE ROLE OF FARMER FIELD SCHOOLS ADOPTION AND ADAPTATION
OF RECOMMENDED RICE PRODUCTION PRACTICES IN MVOMERO

A.

IDENTIFICATION

Name

NameofRespondent

Name

Name

Dat e

of

of

of

of Vi

DISTRICT IN TANZANIA

Enumer at or

| age eéeééeééeeééeWardéce

Il ntervi ewé.

////////////

,,,,,,,,,,,,,,

eeeeeeeeeeeeee

,,,,,,,,,,,,,,,,

B. SOCIO-ECONOMIC CHARACTERISTICS OF HOUSEHOLD

B1. Household Characteristics
H/h H/h H/H Marital Education H/h Source of| H/h H/h land
Size | Age Status Level. Literacy Income Total planted
(yrs) )What is your Land with
highest grade o size paddy
education? (Hector) | (Hector)

ii) What is your
highest

qualification?
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éé.|éé. |éééé iyeéeéééee |(6ééé eéééé ééé
01=single 01=Cannot| 01=farming
(never read & | 02=employm
married) write ent
02=married 02=Can 03=small
03=separated read business
04=widowed 03=Can 04=remittanc
05=divorced read &|e
06=other write 05=others
(specify) (specify)

C. ABOUT RECOMMENDED PRACTICES
1. For how long have been in ri€d&S? .........ccccceeeeee. Years

2. How did you know about FFS?

1) Through WEO/ VEO

2) Through fellow farmers

3) Through TV

4) Through Radio

5) Through Friends

"""""""""""
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. How did you become a member of the FFS?

1) Voluntarily 2) Being forced 3) Being advised
How many members are there in the current
. Which recommended rice production practice® being promoted by the current

FFS? (Tick the appropriate)

No Recommended practices Tick

Agro Ecosystem analysis (AESA)

Use of improved seed

Seed selection

Seed bed preparation

Water bunds construction

Ploughing, paddling alevelling

Transplanting
a) 20 by20cm (34wks)
b) 20 by 10 by 40cm

c) 25 by 25cm (8L5dys)

Manure/inorganic fertilizer application
a) Firsttime

b) Second time

Weeding

Spraying to control a) Insepests

b)Weeds
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c)Diseases

11 Bird scaring

12 Others ( Specify)

D
D
D
D
D
D
D

i) eeeeéé

D
D
D
D
D
D
D

eeee

P
(D\

D
D
D
D
D
D
D
D

iii)eeée

6. Were you aware of any of thecommended rice production practices befonging
the FFS?

1) YES 2) NO

7. If answered YES in question 6 above, who gave you the information? ( Tick the
appropriate one)

S/No Source of information Tick

1 WEO/VEO

2 Fellow farmers

3 Friends

4 Relatives

5 Television

6 Radio

7 Others (specify
i )ééeééééeéecéecée
i1 )éeéééeéeeeceéeceéce
iii)ééeéeéeééeéeéd
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D: UPTAKE OFRECOMMENDED RICE PRODUCTION PRACTICES
Circle the most correct answer

8. Which of the followingrecommended rice production practias you practice in
yourown field? Tick the apropriateone and give reasons

No Practices Tick
1 Agro Ecosystem analysis (AESA)
2 Use of improved seed
3 Seed selection
4 Seed bed preparation
5 Water bundsconstruction
6 Ploughing, paddling alevelling
7 Transplanting

a)20 by 20cm (3twks)
b)20 by 10 by 40cm

€)25 by 25cm (8L5dys)

8 Manure/inorganic fertilize
application
a)First time

b)Second time

9 Weeding

10 Spraying to control a) Insepests

b)Weeds
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c)Diseases

11 Bird scaring

12 Others ( Specify)

,,,,,,,,,,,,,
,,,,,,,,,,,,

///////////

9. Which of the above technologies in question l1above you DO NOT practice in your
own field and why?

S/No Practices not being practiced Reasons

10. Whichrecommended rice production practibese other people learnt from you?
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D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
-
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-
-
-
-
-
-
-
-
-
-
-
-
-

11.How many other people have learnt aboutrdfedmmended rice production practices
from you?.............. petgp

E: ADAPTATION OF RECOMMENDED RICE PRODUCTION PRACTICES .
Circle the most correct answer

12.Have you made any changes to any of the technologies you are using?
1) YES 2) NO

13.1f answered YES in question 1 above, which kind of changes have you made and

why?
No Technologies Recommended Modification | Reasons
S

1 AESA At least once/week

2 Use of improved seed | Saro, TXD 85

3 Seed selection i)Soaking in salt water i) eéeéé
i) Soaking in fresh water i) ééecé

4 Seed preparation i)Soaking in water for 24hrs |i ) é é é é é
ii)Incubating for 48hrs i) ééecé

5 Seed bed preparation

6 Band construction i) Height;20cm i) Heig
if)Ploughing i) ééeéé
i) Levelling i) éeéeé

7

87



Transplanting

i)No of plants/hole 2 to 3 plants a) ééée.
b) ééeéeé.
i)Spacing c) éeée.
a) 20 by 20cm a) 20by 20cm
b) 20 by 10 by40 | b) 20by10by40
c) 25 by 25cm ¢) 25 by 25cm
9 Inorganic fertilizer
application/hectare
a)First time ayNitrogen:40kgs a)éeeéeée.
(7" day after -Urea:87kgs
transplanting)
b) éééé.
b)Second time b)-Nitrogen:40kgs
(45" day after - Urea:87kgs
transplanting)
10 | Weeding Twice per season
11 | Pest management a)Spraying with inseesides a) ééeéeé
b) éééé
b)Use of local herbs
12 | Bird scaring

14.Which challenges do you face in implementing the learned practicascéor

production in your own fields?
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S/No Challenges Tick

1 Limited land size

2 High cost of inputs

3 It is laborious

4 Insufficient agricultural inputs
5 Limited extension services

6 Others ( Specify)

,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,

16.Are there better approaches than FFS for promativigrecommended rice
production practices

1) YES 2) NO
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17.1f answered YES in question 5 above, mention them and give reasons.

S/No| Approaches to be promoted Reasons

18.Do you have any other comments?

THANK YOU FOR YOUR COOPERATION
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Appendix 2. Check list for office based extension officers

THE ROLE OF FARMER FIELD SCHOOLS IN ADOPTION AND
ADAPTATION OF RECOMMENDED RICE PRODUCTION PRACTICES IN
MVOMERO DISTRICT IN TANZANIA

D. IDENTIFICATION

Name of Enumer ator éééeéeeecececeé

Vill age ééééeééeééeéeéeceéWardéeeéeeeecée

Date of I nterviewé. ééééééécééécééeceé
E. ABOUT FFS

1. Are thererice FFS in your area? YES/ NO
1) YES 2)NO

2. If answeredYES in question 1, how many are there? ...........ccccvvveeeeee.
3. Tick recommended rice production practitbat are being promoted by those
FFS?
No Technologies Tick

1 Agro Ecosystem Analysis (AESA)
2 Use of improved seed
3 Seed selection
4 Seedbed preparation
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Water bund€onstruction

Ploughing, paddling alevelling

Transplanting
d) 20 by 20cm (34wks)
e) 20 by 10 by 40cm

f) 25 by 25cm (8L5dys)

Manure/inorganic fertilizer application
c) Firsttime

d) Second time

Weeding

Sprayingto control a) Inseepests
b)Weeds

c)Diseases

Bird scaring

. Do FFS members make any changes in practices as a result what they learned?
1) YES 2) NO

. If answered YES imjuestion 4 above, mention the practices and give reasons

Practices Recommended Modifications Reasons

AESA At least once/week

Use of improved seed | Saro, TXD 85

,,,,,,

Seed selection i)Soakinginsaltwater |i ) é é é é é ¢
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i) Soaking in fresh watel

ii) ééeéeéé

Seed preparation

i)Soaking in water for i

24hrs
ii)incubating for48hrs |i i ) é éééé
Seed bed preparation
Water bundgonstruction | i) Height;20cm i) Heigh
ii)Ploughing ii)éeéeééé
iii) Levelling iii) éééé
Transplanting
i)No of plants/hole 2 to 3 plants -6éeééé

if)Spacing
a) 20 by 20cm
b) 20 by 10 by40

c) 25 by 25cm

a) 20by 20cm
b) 20by10by40cm

¢) 25 by 25cm

Inorganic fertilizer
application/hectare
a)First time

(7th

day after

transplanting)

b)Second time

(45" day after

transplanting

a)Nitrogen:40kgs

-Urea:87kgs

b)-Nitrogen:40kgs

- Urea:87kgs

,,,,,

<8}
N
D
D
D
D
D
M
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8 Weeding Twice per season
10 | Pest management a)Spraying with inseetf a) é é é é é
sides
b)Use of local herbs b) éeéeeé
11 | Bird scaring
12 | Others ( Specify)
i) ééeeéééeé
ii)éeéeeéééé
iii)éeéeéeéeeéeeéé
6. Which challenges do FFS members face in implementing the learned

recommended rice production practices?
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S/No Challenges Tick

1 Limited land size

2 High cost of inputs

3 It is laborious
4 Insufficient agricultural inputs
5 Limited extension services

6 Others ( Specify)

""""""""
""""""""
"""""""

""""""""

8. Are there better approaches than FFS for promotecpmmended rice
production practices

2) YES 2) NO
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9. If answered YES in question 8 above, mention them andrgasons

S/No Approaches to be promoted Reasons

10.Do you have any other comments?

THANK YOU FOR YOUR COOPERATION
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Appendix 3 Questionnaire for fieldbased extension officers (lead farmers)

THE ROLE OF FARMER FIELD SCHOOLS IN ADOPTION AND
ADAPTATION OF RECOMMENDED RICE PRODUCTION PRACTICES IN
MVOMERO DISTRICT IN TANZANIA

F. IDENTIFICATION

,,,,,,,,,,,,,,,

Nameof Enumer ator ééeeééééeecéééeecec
Name of Respondent eéeéeéeéececée
Vill ageéeéééééeéeéééée.. Wardéeéeééééeeé
Date of Interviewé. ééééecééééeeceééé

G. ABOUT FFS

1. Have you ever been a memberiok production FFS before?

1) YES 2) NO

2. If answered YES in question 1 above, which of the followempmmended rice
production practicedid you learn (Tick the appropriate one)

No Practices Tick

1 | Agro Ecosystem Analysis (AESA)

2 Use of improved seed

3 Seedselection

4 | Seed bed preparation
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5 | Water bundgonstruction
6 | Ploughing, paddling alevelling
7 | Transplanting
g) 20 by 20cm (3Awks)
h) 20 by 10 by 40cm
1) 25 by 25cm (8L5dys)
8 Manure/inorganic fertilizer application
e) Firsttime
f) Second time
9 | Weeding
10 | Spraying to control a) Insepests
b)Weeds
c)Diseases
11 | Bird scaring
12 | Others ( Specify)

rrrrrrrrrrrrr

rrrrrrrrrrrr

rrrrrrrrrrrr
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3. Which of the following learnegracticesghat you practice in your own field and
why?

No Practices Tick Reasons

1 | Agro Ecosystem Analysis

2 Use of improved seed

3 Seed selection

4 | Seed bed preparation

5 Water bund€onstruction

6 Ploughing, paddling alevelling

7 | Transplanting
i) 20by20
k) 20 by 10 by 40

) 25 by 25

8 Manure/fertilizer application
g) Firsttime

h) Second time

9 | Weeding

10 | Spraying

11 | Bird scaring

4. Do you make any changes in practices as a result of what you have learned?
1) YES 2) NO
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5. If answered YES in question 5 above, which kind of changes and why?
No Practices Recommended | Modification | Reasons
s
1 Use of improved seed Sard
2 | Seed selection i)Soaking in salti ) é é éé
water
i) Soaking in fresh
water i i) ééé
3 | Seed preparation i)Soaking in wateri ) é é é é
for 24hrs
i)Incubating for
48hrs i i) ééé
4 | Seed bed preparation
5 | Water bunds i) Height;20cm )
construction i)Ploughing Hei ght
i) Levelling i) éeée
é .
i) éé
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Transplanting

i)No of plants/hole 2 to 3 plants -
eeééé
i)Spacing
a) 20 by 20cm a) 20by 20cm
b) 20 by 10 by40 | b) 20by10by40 a) ééeéeé
c) 25 by 25cm c) 25 by 25cm e
b) éééé
é
c)eééé
Inorganic fertilizer
application/hectare
a)First time a)rNitrogen:40kgs |a) é é é é
(7" day after| -Urea:87kgs
transplanting)
b)Second time b)-Nitrogen:40kgs |b) é é é é
(45" day after| - Urea:87kgs é

transplanting)

Weeding

Twice per season
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10 | Pest management a)Spraying witha) é é é é

insectsides

b)Use of local herbs

b) éeee

11 | Bird scaring

12 | Others ( Specify)

///////
///////

//////

6. Which challenges do you face in implementing the leareedmmended rice
production practices your own field?

S/No Challenges Tick

1 Limited land size

2 High cost of inputs

3 It is laborious
4 Insufficient agricultural inputs
5 Limited extension services

7. What have you been doing to address such challenges?

102



9. Are there better approaches than FFS for promotecpmmended rice
production practices?
3) YES 2) NO

10.If answered ES in question 10 above, mention them and give reasons

S/No| Approaches to be promoted Reasons

11.Do you have any other comments?

THAK YOU FOR YOUR COOPERATION
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Appendix 4 Check list for DAICO

A. THE ROLE OF FARMER FIELD SCHOOLS IN ADOPTION AND
ADAPTATION OF RECOMMENDED RICE PRODUCTION PRACTICES

IN MVOMERO DISTRICT IN TANZANIA IDENTIFICATION .

,,,,,,,,,,,,

Name of Enumer at or eéeeeeeeeeeece

""""""""""
,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,

Date of I nterviewé. ééééééeeécééeeeceéé

B. ABOUT FFS

1. What activities do FFS carry out in the district?

2. Whatrecommended rice production practiege being promoted by FFS?

3. Which recommended rice production practidesing promoted by FFS have

been adopted by farmers?(FFS members)

4. How have FFS contributed to the uptake re€commended rice production

practicedy farmers?(FFS members)
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5. How have FFS contributed to the adaptatiomemfommended rice production

practicedoy farmers (FFS members)

6. Which challenges do FFS members face in implementing the learned

recommended rice production practiaesheir own fields?

7. What should be done in order to address such challenges in Q6?

8. Are there any aspects of FFS which need to be changed in order to improve or

increase their performance?

9. If answered YES in question 8 above, what are they and why?

10.Are there better approaches than FFS for promotecpmmended rice

production practicésYES/ NO

11.1f answered YES in question 10 above, mention them and give reasons

12.Do you have any other comments?

THANK YOU FOR YOUR COOPERATION
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Appendix 5 Check list for FGDs

THE ROLE OF FARMER FIELD SCHOOLS IN ADOPTION AND

ADAPTATI ON OF RECOMMENDED RICE PRODUCTION PRACTICES IN

MVOMERO DISTRICT IN TANZANIA

IDENTIFICATION

,,,,,,,,,,,,

Na me of Enumer ator eeeeeeeeeeece

Vi |

///////

| age é€éééééeéééeéeéééeéWard eééeéeéé

,,,,,,,,,,,,,,,,,,,

DateofInt er vi ewé . ééééééééeéeéceéececéeceeéeécx

ABOUT FFS

1.

2.

What is the name of yolrFS?

When was it formed?

How was it formed?

Has FFS been helpful to you?

If the answer is YES in question 4 above, how has it been helpful to you?
Who are the people that seem to be benefiting from the FFS and why?
How do you compare this approach (FFS)hwother approaches like T& V,
Demonstrationetc?

Do you have any other comments?

THANK YOU FOR YOUR COOPERATION
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