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Abst ract 

Identificat ion of ta rgets for technology generation and transfer processes has become 
one of the prime activ it ies in current agricultural development programmes. This is 
mainly because adverse results encountered with the dissemination of agricultural inno
vations with blanket recommendations in past agricultural development programmes. 
The Farming Systems Resenrch and Extension (FSR/E) methodo togy cmphasi~es the 
importance of identifying target categories or recommendation domains for agricultural 
research and extension programmes. The essence of this concept is to offer location 
specific recommendations to well defined homogeneous farmer groups aner a process 
o f experimentation designed on farmers' needs. This paper attempts to ident ify target 
categories in an agro-ecoJogicaJ zone in one o f the southern rice-growing districts, 
Malara. A series of exploratory studies and a sample survey have been conducted in the 
study area. Results demonstrate Ihallhree recommendation domains can be identified 
based on the production conditions experienced by the farmers. Such targets can be 
explained on the basis of three landscape levels and farmers belonging 10 one area were 
confronted with similar problems. The upper area has experienced surface soil acidifi
cation and water st re. ... <; whcreall iower areas llrc subjected to salinillation and excess 
water condition. Such problems were also observed in the intermediate area, but at a 
comparatively low intensity. Further, differences were observed in yield potential and 
cropping intensity among the identified targcts. Thcrefore, it is worthwhile to orient 
technulogy generation and dissemination programmes according Iu the three 
prc-idcntificdtargcl categorics. 

Introduction 

During the past three decades research and extension efforts were directed towards 
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increasing agricultural production with special allention given to the needs of small 
farmers. However, it is often argued thaI technology generation and dissemination proc
esses were not geared 10 offer practical solutions 10 farmers' pressing needs. In fact, the 
famous experimental model and diffusion strategies have not yielded expected outcome. 
In this environmen t, issues such as inappropriate technologies ,blanketrecommenda
lions, top-down approach, isolated research and weak instilutionallinkagcs were cun
sidered by policy makers, researchers, extension workers and otherpersonncl involved 
in agricultural development. Different stralegies were forrnuiated and execu ted espc
cially in the developing countries to overcume such adverse conditions and also to fulfil 
pressing farmer needs, lhe results ubtained have not been satisfactory. The concept of 
Farming Systems Research and Extension (FSRlE) attracted the attention oC scien
tis tsas it provides a conceptual framework 10 evolve lechnologiesaccord ing to farmers' 
nceds_ The key concepts of FSRlE can bc cxplained with the thcmcs of (i) farmer orien
tation (ii) systems orientation (iii) asa compkment tocornmodi ty and disciplinary agri
cultural research (iv) technology testing (v) interdisciplinarycf fo rt (vi) probJcm solving 
apprnach and (vii) feedback (S,\NDS, 1986). It uses database analysis more reJiably and 
effectively to define recommendation domain which is useful as a way of delimit ing 
thc level of specify to be followed. The methOdological aspect o f FSRlE has been well 
documented by Gilbert et al (1980), Collinson (1985, 1987) and Simmonds (1986). The 
FSRlE approach generally involves five stages: situation analysis, planning, o n-farm 
lesting and ver ificat ion, evaluation and dissemination. The purpose of situat ion analysis 
stage is to describe and understand the prcvailing production constrai nts in order to 
identify homogeneous targets for technology generation and tra nsfer. Based on an ex
perimcnt Doorman (1991) has demonstrated the validi ty of identifying such targets or 
recommendation dumains. Further, Johnson and Claar (1986) and Bycrlee et al (1991) 
have highlighted the vital need for pre-identified target groups in FSRJE programmes. 
The ecological sustainabililY of the approach has also been tested in the con text of 
agriculture - aquacul ture fanning in China (DA1.5GAARIJ ct ai, 1995). Purther, experimen
tat ion with diffusion e ffec ts was undertaken by Wijeratneand Chandrasir i (1993), ICRA 
(1994), and Wahbictal (1994). 

This study attempts to cluster fairly homogeneous clicnt groups on agro- ecological and 
socio-economic variables and, consequen tl y, identifies different farme rs' needs within 
each targe t arca_ 

Methodology 

Thisstudy has been carried out in a southern rice-gruwing distr ict of Sri Lanka, Malara. 
The coastal agro-ecological zone (WL.) was selected for the investigation. A major part 
of Ihis agro-ecological zone comes under the purview ofNilwala Ganga Flood Protec
tion and Reclamation (NGFI'R) Scheme. This scheme began in 1983 and stage I 
(Kiralakelle) was completed in 1986. TIle study domain belongs to the area covered by 
stage I of the NGFPR Scheme. After completion of the NGFPR scheme, rice fa rmcrs 
confronted soil degradation and water Imbalance siluations. As a result, many farm -
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ers experienced crop failure-'! and abandoned their previously cultivated rice fie lds. It 
was found that crop failures were severe in four Assistant Government Agents' (AGAs') 
div isions in the agro-ccologicalwne (WLJ, namely, Mafimharla, IVe/igama, Thihagoda 
(/lid Mala ro. The location selcrt ion was done using the following criteria: 

a) occurrenceofcropfailurcs, 

b) dominance of rice culture and 

c) dominance of small farmers. 

Efforts were made to identify the main clusters for the study on the basis of Groma 
Niladharis' (ONs') divisions, on the information received from field visits to the area 
under four AGA's divisions and having discussions with AGA's, Irr igation Officers, 
GNs and farmers, in addition to the data gathered th rough case studies and avai lable 
secondary sources. The above procedure facilitated identi fication o f 28 ONs' divisions 
as the elusters with very severe crop damage. The farmers lists (5837 rice farmers) 
obtained from these 28 GNs' were consioered as the sampling frame for the study. A 
proportionate sample (5% from each cluster) was drawn. The final sampieconsisted of 
291 rice farmers. 

Exploratory studies were also conducteo in the above ONs' divisions. Reconnaissance 
and case study data revealed that the two problems identified, namely soil degradation 
and water imbalance si tuations. have adversely affccted ricecuhivat ion in the selected 
locations. Based o n the collectcd information, a qUC5tionnaire was developed as a data 
gathering tool. This was pre-tcstcd with 20 farmers outside the sample and, later, re l
evant mooifieations were made. 

The farmer in terviews and field investigations were carried out dur ing wet (malla) 93-
94 season ano dry (ya/a) season 94. The questionnai re was used to obtain information 
for the same seasons. Throughout the two seasons, a series of expluratory field investi
gations were made with special attention paid to the crucial stages of lhe field problems. 
Further, special fie ld tests and on-farm observations were undertaken. Information gath
ered through the questionnaire was processed and tranderred into working schedules. 
Data obtained through the case studies, field observations ano field tests were also proc
essed and recorded. Available secondary information was also utilised fo r the s tudy. 

Results and Discussion 

1./ Location 

The study location belongs to the low country wet-zone and classified as agro-ecological 
zone WL •. Topography is characterised by flat terrain. The rice suils in the area are 
generally acidic (BALASUR1VA, 1989). However, the major part of the selected domain is 
covered by the acid sulphate soils where the pH drops as low as 2.5 during the dry 
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spells. A1luyial soils, gray sandy, loam soils and bog and half bog soils arc found in the 
location . 

The annual mean rainfa ll in the coastal agro.ecological zone appro)(imates 1900 mm 
over the long term (DALASUR1YA et al , 1989) and the mean annual temperature is We. 
The agricultural economy rel ies great ly on the rice·based fa rming system. Thcrefore 
fa rmers' sustainabil ity depends on the net income generated by the rice enterprise. A 
two· fold pallcrn of land use system which consists of lowland and homcgarden is com· 
mon in thc arca. Rice is cultivated in 2 major cropping seasons,yalo (March - August) 
and maha (September - February) which correspond to South West and North East 
monsoons, respectiyely. The long term monthly average rainfall pallern implies a 
bi-modal rainfall distribution having peak rain fall s during April - May and September
October (BA!.ASURIYA et ai, 1989). Further, yalo season received comparatively less 
rainfall. The agro-ccological zone WL

4 
hasexperieneed 2-4.5 munth periud of drought 

annually during the last five decades (WUERATr-iE 1988). Dalasuriya et al (1989) have 
stated that during the period 1984-89 this domain experienced frequent spells of droughts 
part icularly in the yalo season, resulting in water stress, surface soil salinity and acidity. 
In fact, during the recent years, drought spells ou:urred intensively, causing severe crop 
fai lures. The coastal flood plain consists of 6.250 ha of rice cultivation of wh ich, 
approximately 1,600 ha have been severely affected by the soil degrndatlo n and wa ter 
imba lance situations (WUERATNE and CUANORAS1RI, 1991). Delphachitra(1988) has also 
documented that rice fields in the nood plain were severely affec ted. Farmers have 
totally abandoned thei r rice fields in the seyerely affected areas. Further. in surrounding 
locations 100. farme rs have e)(perieneed crop fa ilures due to similar reasons. l"e field 
ob~ervations imply that the problems vary, to a high degree, arc location dependcnt. 
The selected clu~ters coyer the major areas subjected to crop fai lures due to the above 
problems. 

3.2 Iden fijiciltion of farmer's problems 

After completion of the NGFPR Scheme, although the nood damage to the location 
was minimised, rice cultiyation in the domain encountered a series of new problems. 
As mentiQDed earl ier, these problems can be broadly classified as soli degrad ation and 
water imba lance. The soil degradat ion is mainly caused by low pH leyels and saline 
condit ion in the dry spel ls . Studies undertaken by I3alasuriya (1989), De Silva (1986), 
Wijeratne and C1landrasiri (1991) have highlighted the above facts. It is evident that 
certain parts of the domain have been subjected to strong surface soil acidifica tion, pH 
reducing to as low as 2.8 and lower. In certain locations soil was strongly salinised (Ec 
4-9 m.mhos) whcn rice fields run dry (BAU.SU~IVII, 1989). The water imbalance si tu
ation is characterised by water excess condit ion in the rice fields located in the lower 
areas throughout the cult iyation season and water deficit conditiun in the upper arc.as 
during dry periods. Even though the farmers have adopted modern High Yielding Vari· 
eties (HYVs) and $tarted double cropping, the above problems have subsequently reo 
suited in crop fa ilures. Therefore, farmers could not receive a reasonable net farm in· 
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come from their small plots. A~ a result, some farmers have totally abandoned their rice 
cultiva tion, whereas some have received marginal net returns as they cultivate their 
fields under these adverse conditions. 

The above field observations, field tests, exploratory studies and also avai lable second
ary information facilitat ed further classification of the prevai ling probJenls in the area. 
The water imbalance si tuation can be identi fied as excess or deficit water conditions 
whereas the soil degradation situation can be classified as saline and acidic conditions. 

3.3 Identification a/targets: the recommendation dOl/lOins 

The study reveals that the identified problems vary 1Il-'COrding to the eleva tion of tbe 
landscape. As an example, strong surface soil acidification and water st ress during the 
dry sfx:!ls were confined to the upper parts of the area. In fact, the field observations 
reveal thaI iron toxicity II ffects the plants when the soil pU reduces to as low as 4.5 - 3.5 
under water deficit conditions. Salinisalion and excess water conditions 3re experienced 
in the lower areas. However, between the above ex tremes the intermediate area was 
confronted with the same problems., but in most instances, in a tolerable form. It is also 
evident tha t yield potential, cropping index, crop failures due to identified adverse con· 
ditions and technology adoption differs in Ihcse three production conditions. Therefore, 
this study identi fied the r«ommendation domains on three landscape elevations, such 
as upper areas (>1 III MS L), intermediate areas (1 to 0 m MSL) and lower areas (0) m 
MSL). The clusters were classified according to these three recommendat ion domains. 
The bench marks were used to determine the elcvations of the clusters. Table I shows 
the rcsul ts. 

Table I: Idcntification oft3rgct areas 

No,gTti..mu'5 

SOlJrce: ReslJIIs of Ihe field investig8tion 

acil ioollionoro:lwater 
&!teSSon a lO"'rab'" 

""" 

Next, efforts were made to categorise the 28 clusters according to the intensity of each 
ident ified problem. The field observat ions carried out during the reference seasons 
broadly classified thesecluslers but the resul ts of the far mer surve y facilitated identifi
calion of the clusters in a more precise manner on the intensity o f the problems. Based 
on a scoring procedure. an index was constructed fot each problem. The score range 
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(0.3) of each inde)!: was divided inlo fou r categories as high inlensity of problem (3). 
moderate intensity of problem (2). low intensity o f problem (1) and no problem (0). 
This classification is regarded as a pro)!:y to the intensity of the problem. Subsequentl y, 
far mers of a part icular d uster were given the appropriate scores for each problem and 
the lotal score for each problem was calculated ~epa ra t el y. This, in fl1 ct, is regarded as 
the 8clllal .~core for a particular problem for a part icular d uster. At the same time, a 
theoretical ma)!:imum score was calcu lated for each cluster for a part icular p roblem. 
This was done assuming that alt the fanners have encountered higb intcnsity (3) for a 
part icular problem. As the sample number is fi xed to a cluster, all tbe problems received 
the same tbeoret ical maximum score. This maximum score was considered as 100% 
intensi ty of tbe problem index and this score range (0-100%) was divided into four 
Intensity categories as low intensi ty (0-25%), moderate intensity (26-50%), high in
tensity (51-75%) and very high in tensi ty (76-100%). Later, the act ual score fo r a par
ticu lar problem was converted into a percentage, according to the above index and 
relevant intensity category was assigned. Table 2 shows the classi ficalion of clusters 
according to the intensi ty o f the problems. 

The above fi ndings reinforce the fact that the study area can be further categorized into 
th ree larget areas as earlier conceived. In fact , the cl usters confi ned to respective larget 
areas imply similar adverse conditions. Asan example, the clusters belonging to upper 
area have experienced water st ress and acidification, whereas clusters confined to lower 
area have been confronted with excess water condition and salinization. Such empirical 
evidence implies that the production condit ions prcvail ing in such clustcrs arc s imilar. 
Thereforc, it can be rcgarded Ihat Ihe farmers belonging to an identified target are a 
homogeneous category. 

Conclusions 

Empirical evidence of this study reveal that prior to thc NGFPR Scheme. the study area 
has been subjected to freque nt nood damage resulting in severe crop fa ilures. In fact. 
the rice cultivation o f thc coastal agro-ccological zone was seriously affected. Thc 
schcme was planned and execllled as a flood protection scheme and one of its main 
objectivcswas to protect 5,000 ha of rice land in thccoastal nood plain . Howcver, after 
completion of the ~cheme, fa rmers encountered new problems that can be broadly clas
sified as soil degradation a nd water imbalance ~ituation s. 

AJthough thc study area was considcred as one area, according to the nature and inten
sity o f the problems three recommendation domains can be identified as upper, inte rme
diatc and lower. Farmers confined to a particular domain can be regarded as a homoge
neous category as they encounter the same set o r problcms that require similar solutions. 
In fact, onc recommendation domain can be considered as a cluste r wi th similar produc
tion conditions. The upper area experiences low pH and water deficit condi tion whereas 
the lower area experiences a submerged s ituation and salinisation during the high tidal 
periods of the river. The intermediate area also shows acidification and water stress 
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Tablt Z: OassifiC3tion of clusters according to intens ity of the problems. 

Cluste r 

" 16 

" " 20 

23 

" " 

LndlCDpc 

(m.MS l.)' 
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<Om. MSL 

Om. MSL- Meters from Mean Sea Level 
Source: Resuhsof the field investigation 

In tensity ofl he prohlem 
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xxxx-vcryhigh 
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conditions, but at a low intensity. According to the yield potenlial, the above three areas: 
upper, intermediate and lower, can be classified as low, high and intermediate yield 
potential areas in relative lerms. 

As the three target areas encounter di(ferenl problems pertaining to rice cultivation, 
farmer 's needs or expected solutions also diffe r among these target areas. Different 
trealments o r technical packages should be employed to increase the rice production in 
the three areas. 

This investigat ion used the concept of FSR/E to identify the prevailing problems in the 
study area. The situation analysis was done for IwO consecutive seasons and, based on 
the results obtained, three targets or recommendation domains have !Jeen identified. 
This classifica tion can be used in the processes of technology generation and transfer in 
order to offer appropriate solutions and to fulfill the different farmer needs (;onfined to 
separate cl ient groups. 
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