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AIJSTRACT 

Non-adoplion of soil conscrvalion praclices by farmers in 10w-ineulllc cuunlrics 15 

a maJor obslacle lo reversing soil degradalion. Farmer parlicipatiun in dcsigning lhesc 

praelices is required lo improve adoption. This study tesled parlieipalory melhods which 

drarnatically inereascd adoplion among 115 partieipaling farmers over lhe lirsl year, and 

slimulaled farmer-to-farmer recommendations leading to adoption by an even larger numoer 

uf farmers. Parlicipatory evalualions were shown to predicl fulure acceplabilily of oplional 

praetices to farmers. When participatory researeh methods are used to e1icit farmers' inpul inlo 

the design of reeommendations, these can hclp to rcalise lhe polential ol" many hilhcrlo 

unadopled eonservation praetiees . 
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INTRODUCfION 

Non-adoption of soil conservation practices by farmers in low-incomc counlries was 

recently identified as one of lhe top priority problems confronting global efforts lo contain and • 

rcverse soil degradation (Greenland et al., 1994:26). The range of technological oplions for 

improved soil management available to the extension worker and the farmcr is extcnsivc: from 

agroforestry, to contour earth structures, grass strips, contour cultivation, ground covers and 

numerous combinations of these practices. An analysis of successes and failures in achieving 

adoption of such practices by farmers, in particular rcsourcc-poor farmcrs for whom soil 

degradation is usually most critical, shows tha! sorne key elements of success can be identified. 

These include: teclmology thoroughly evaluated by and adapted to local conuitions wilh 

fanners; farrner-to-farrnertransfer of information about practices; and local participation in 

lhc dcsign of recommcnualions, transfcr slratcgics, subsidics and rcgulatory conlrols (Laing 

& Ashby, 1993). 

Farrner participation in the design (or re-design) of conservation technology is needed 

becausc onc rcason for lack of adoption is that tcclmical rccommcndations havc bccn ucsigncu 

to maximisc conscrvation, rcsulting in additional costs to farmcrs wilhout a posilivc cost-

bcnefit ratio (Lutz el al., 1994). One way to improve adoption mighl bc thcrcl'orc, to auapt 

existing techniques to achieve a trade-off acceptablc to farmcrs (ie. Icss than maximum 

achievable conscrvation but grcater ulility to farrners). Bul identifying this tradc-ofr, and 

introducing it into technology design is at best, a complex task Iikely to tax the capacity of 

even the mosl sophisticated research prograrns, and particularly poorly-funded and understaffed 

programs which have rcsourcc-poor farmers as their c1icnts. For this reason, rccent Cfforts to 

"rcvcrsc thc unsustainability cyclc" auvocalc lhc applicalion 01' a ncw parauigm in which 

fanners play an important, hands-on role as active participanls in determining which lechnical 

recommendations are promoted for a given silualion (CGIAR 1994; Grcenland et al., 1994). 

A "paradigrn-shift" in soil conservation programs requires simple and easily

implemcntcd participalory melhods, accessible to lhe ordinary cxtcnsion agcnl, to makc farmer 

participalion a reality. This paper rcports on a study which tcsled parlicipatory rescarch 

methods for the evaluation of soil conservalion techniques to hclp undcrstand lhe trade-offs 
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acccptable to farmers. Specifically, the study addressed the question of whether participatory 

evaluations by farmers of available teehnologies, eould identify adjustmenls to ceeammendcd 
- ' 

teclmiques for live eontour barriers, which would inerease thcir adoption . 

STUDY SITE 

This stuJy was carried out in the Río Ovejas walershcd in Cauca, Colombia, whcrc 

for ten years or more, the state natural resouree management agency (CVC) and the Corree 

Federation have recommended eoffee and eassava growers to plant livc barriers incorporating 

"citronella" (Cymbopogon nardus) and "Limoncillo" (Cymbopogoll cilriatu~"). 

A pilot area was se!ected, the Río Cabuya! microealchmenl, in which lo lesl 

partieipatory methods. The Río Cabuyal catehment features steep sloping terrain at an altilude 

of 1100-2200 masl. An estimated 45% of the catchment is in slopes of above 30%, farmed 

by a population 'of 1000 families on farros averaging 5ha in sizc (average eultivaled arca is less 

than 3ha). Farm-Ievel surveys show a population dcnsily 01' 132 pcrsonslkm1, amI an average 

land use of 0.25 ha of eropland per capita, a figure comparable to estimales for Bolivia (0.33 

ha cropland per capita), Ecuador (0.25 ha per capita) or Perú (0.17 ha per capita) (Pachico ct 

al., 1994). 

Tllis is a marginal coffee produetion arca, with aeid infertile soils, which are badly 

eroded. To supplement cash income from coffee, farmers eultivate cassava togelher wilh maizc 

and field beans on the less fertile, steeper slopes. A survey carried out in 1991 found lhal 

farroers generally recognised the symptoms and causes of soil erosion, and its dclelorious 

effects on production. Despite this, the long-standing effort to promote soil conservation 

practices with crcdit and lechnieal assistUflee had made little headway. 

'J)( A survey of the entire population of farmers who could be idcntified as users of live 

contour barriers in three principal municipios of the Río Ovejas walershcd wherc cassava is 

an important crop, was earried out in 1991. The survey identificd lhirlcen farmers using live 

barriers, and showed lhat in all except two cases, use was associated WiUl receipt of crcdit 

and/or technical assistanee with this requirement. Virtually no spontaneous adoption of live 

barricrs was oceurring (ie. no barricrs were being plantcd unless farmers were requircd lo do 
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so by credit or extension programs). 
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METHODS 

Extension agents of the C.jt who worked wilhin the Río Cabuyal catclul1cnt arca 

were trained in methods of participatory technology evaluation (Ashby, 1990) in a four-day 

course, which involved practice sessions with farmers. A condition of the training was thcir 

agrccmcnt to suspcnd making rccommcndations, and to allow fanncrs f1cxibility in dctcrmining 

whcthcr and how to cslablish Iivc conlour barricrs. For cxamplc, whcn farmcrs cxprcsscJ lhcír 

preference for barriers to be planted following Ihe contour furrows made by ox-ploughing, thc 

extension agents agreed to relax Iheír requirement Ihat barriers should be established on a strict 

contour determined by using an A-frame and spirit leve!. Similarly, farmers were to be 

permitted to select and mix dilTerent materials in live barriers in a spirit of expcrimcntation, 

if Ihey so desired. 

A number of optional matcrials which wcrc being tcsted · in an adaptivc on-farm 

rcsearch trial for incorporation inlo Iivc barriers wcrc evaluatcd by groups of farmcrs, usillg 

the melhod of prefcrence ranking (Guerrero et al., 1993) to obtain an acceptability score roc 

each material, before farmcrs actually tried it out in Iheir own ficlds. 

Prefcrcncc ranking rcquires farmcrs to assess each oplion bcing cvalualcJ, :md lhcn 

to rank Ihe options in order from most to Icast preferrcd. In 1992 six materials shown in Table 

1 wcre first ranked by 27 farmers: the highest possiblc acceplabi1ily score for any given 

material was Iherefore 182 (27 x 6); Ihe score obtained by adding Ihe ranks assigned by each 

of Ihc 27 farmers to Vctcvier grass for cxamplc, is cxprcsscd in Tablc l as a pcrccntagc of 

182. The raw scores were analyzed using a non-parametric statistieal test of whclher the 

ranking is purely random. The results shown in Table l indieate that a non-random ranking 

of matcrials was obtaincd, so Ihat Ihe rankings obtained can be intcrprctcd as a consislcnt 

prefcrcncc structurc undcrlying farroers' subsequent dccisions about which matcríals to plant 

in live contour barriers. The preference rankings were repeated in Ihe sume on-farm trial in 

1993 with 46 farmcrs, and the rcsults werc analyzed in Ihe samc way, to pcrmit comparison 

of farmers' preference structures over time. 

Farmers to participate in these evaluations were initially selected by local communily 

members as individuals potentially intcrested in cxperimenting with improvcd soil managcment 

practíces. After the first round of evaluations in carly 1992 by thesc farmcrs, parti~ipallls werc 

voluntccrs. 
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Each planting season from 1992-1994, groups of farmers partieipated in ficld trips 

to Ihe on-farm trial to familiarize Ihemselves wilh Ihe menu of optional materials foc planting 

live contour barriers. After Ihey spent time exarnining Ihe trial, and discussing the 

characteristics of the optional materials with information supplied by the extension agents 

taking part in the group interviews, a preferenee ranking of materials was obtained from each 

farmer. Farmers then had the option to select one or more matcrials lur cxpcrinu:ntatiun un 

their own farm, and to determine Ihe loeation, spacing and extent of their experimental barriers. 

After the first round of evaluations, material s for live barriers were sold to farmcrs 

at cost, with the agreement that they would give olher farmers planting material ir requested, 

. for a period of one ycar. Follow-up visits were conduetcd by extension agents to observe 

establishment of barriers and to eonduet an interview; whether or not farmers extended barriers 

voluntarily, and whelher a farmer had supplied seed material to olhers was determined. A total 

of 261 farmers were interviewed: Ihese ineluded 115 partieipants in ficld trips during 1992-4 

who were asked if Ihey had reeommendcd the practiee to any other farmer or if they kncw of 

other farmers adopting Ihe praetice, and visits were made to an additional 146 farmers whose 

names were obtained in Ihis way, to monitor spontaneous adoption. 

RESULTS 

The first round of evaluation interviews condueted with 27 farmers who participatcd 

in field trips at the beginning of 1992 produeed a prefercnce ranking of six optional matcrials 

for inc\usion in live contour barriers, shown in Table 1. Although Vetiver grass is teehnically 

proven to be the best option in terms of soil erosion control in the on-farm trial, il was ranked 

in last place by farmers, who preferred a cut-and-carry forage grass "pasto tclembi" (Axollopus 

scoparius varo telembi) for incorporation into live barriers. Farmers ranked sugar cane 

(Sacharum officinarum L.) in second place, wilh Ihe recommended "citronella" coming in a 

poor third. The preference ranking obtained in 1993 with 46 farmers is very similar, with lhe . 

addition of arachis pin/oi to the material s evaluated. Pineapple showed a lower score in 1993, 

although it mainlained its relative position in farmers' preference ranking, because farmers 

discovcrcd it was dirficult to cstablish. Thc results con~rm thal the rallkillgs. idclllilicd a 

consistcnt prcfercncc struclurc among farmcrs Ihal pcrsisted from year-to-ycar. 
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Inlerviews showed Ihal farmers' crileria for acccpling live conlour barricrs wcre 

primarily relaled lo Ihe shorHerm ulilily Ihey could oblain from malerials included in conlour 

barriers. The cul-and-carry forage grass and Ihe sugar cane are used as supplemcnlary fodder, 

especially in Ihe dry season when forage is searce, and some farmers were harvesling and 

selling Ihe rorage lo caule owners during Ihis season. Sugar cane is al so used lo produce cane 

juice, and "panela", a erude brown sugar, whieh are dielary slaples. Other crileria for 

acceptance were Ihe rapidily wilh which plants in barriers eslablishcd, Ihe more rapid Ihe 

beller; and Ihe degree of compelilion wilh Ihe assoeiated crop (Ihe less compelilion, Ihe bcllcr). 

Farroers also observed Ihal some barriers helped lo retain soil moislure beller Ihan olhers. 

Allhough some farmers were willing to experimenl wilh Ihe lechnically "besl" oplion, Vclcvicr 

grass, Ihe participalory evalualions revealed Ihat Ihe majority were looking for a malerial Ihal 

has direct utility (ie as forage or dietary supplement) and were willing to forgo a degree of 

efficiency in soil eonservation in order to obtain Ihis. 

The area in meters planted in live barriers by 261 farmcrs from 1992-1994 is shown 

in Table l. The rank order of Ihe six oplional malerials wilh respeet lo melers planled is 

similar to Ihat obtained from Ihe preferenee ranking obtained before farmers began planling 

barriers, with "pasto telembi" in first place and Vetiver grass in last place. Arachis pinloi was 

planlcd by sorne farmers as a cover erop a10ng Ihe perimeter of Ihe eonlour barriers, bul was 

not established alone in Ihe forrn of a harriero This inforrnalion shows thal Ihe preference 

ranking teehnique provides a reliable pieture of farroers' deeision-making, which can be used 

for projecting the likely aeeeptability of a1ternative conservation practices. 

Follow-up' of these 261 farrners showcd Iha! a process of spontaneous adoplion had 

begun. Of Ihese farrners, 146 (56%) had planted live contour barriers on Iheir own initiative, 

as a result of a recommendation from anot~er farroer. 

The diffusion curve for Ihe tolal number of farroers planting live conlour barriers 

presented in Figure 1 shows that in 1992-3 the number of farmers adopting began to rise 

steeply following partieipalion in the preference ranking interviews and Ihe inlroduelion of 

farrner-selected materials inlo the contour barriers, and that each year Iherealler lo Ihe end of 

1994, this trend has continued. 

Comparing Ihe Irend 111 adoplion of obligalory praelices associalcd' wilh crcdil 

programs, and Ihe Irend associalcd with participation in ficld Irips ror participalion in 
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preferenee rankings, lhe adoplion of oplional praeliees for which farmers were paying lhe cosl 

of malerials had a similar level of suceess as the credil programs from 1992-3, and lhen 

exceeded lhis levcl in the suceeeding lwo years. Sponlaneous adoplion following 

recommendalion by anolher farmer, and independent of any exlension eonlael, has occurred 

al a similar rale lo adoplion resulting from conlacl wilh exlension in lhc licld lrips. The cfli:cl 

of involving farmers in making decisions aboul lhe recornmendalions was lherel"ore, lo ealalysc 

a ropid proeess of farmer-lo-farmer lransfer of informalion aboul lhe optional praetiecs. 

Of eourse, lhe follow-up inlerviews only give a parlial piclure of sponluncous 

a¡[oplion since lhey caplure only lhose farmers known lo parlieipanls in lhe licld lrips. 

Whereas the survey carried oul in 1991 had idenlified only lhirlcen farmers using conlour 

barriers localed in lhe Río Cabuyal calchmenl, a eensus of all farms in lhe Río Cabuyal 

ealchment, earried out for olher purposes in 1993, showed that one year afier inilialing the 

participatory evaluations, the number of plols with live barriers in the calchmenl had risen lo 
, 

420 or 16% of lhe plots surveyed. 

The eredit programs referred to earlier, continued to promole "eitronella" and 

"limoncillo", lhe reeommended malerials for live barriees, during 1992, afLer whieh lhe suurce 

of eredit dried up. However, of lhe forty farmers who signed in 1992 for eredit requiring lhe 

establishment of live barriees, lwenty never aelually planted them, a reaction lo the pereeived 

risk of lhe eredit as well as the obligatory practiccs per se. Thc conlrasl belween the impacl ,., 
of the eredit programs and lhe participatory evaluations is telling, and shows lhat involving 

farmees in adapting conservation techniques and in decision-making aboul recommendations 

was a more effective approach than the use of credit, to promoting their diffusion. 

CONCLUSIONS 

Participatory evalualions of soil conservalion teclmiques can be a powerful 1001 for 

improving roles of spontaneous adoption, if farmees' crileria for acceplabilily of oplional 

lec1miques are taken into consideralion in designing the teehnology and in formulating 

recommendalions. In lhis sludy, a forage grass barrier was found lo be acceptable to farrners 

who were previously uninterested in planting eontour barriers. Once this material, together 

with sugar cane also selected by farmees as a useful eomponent fur live barricrs, was mu¡[c 
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available, farmers were willing lo pay for planling malerial lo eslablish Ihe barricrs. In Ihc 

pilol arca where parlicipalory cvalualÍons werc Icsled, Ihc number of farmcrs who cslablishcd 

barriers independenl of any eredil incentive inereased dramatieally from two farmers in 199\ 

to 261 by 1994. 

A proeess of sponlaneous adoption (witbout direct intervenlÍon by exlension agenls), 

was stimulated by farmer-to-farmer reeommendations, whieh is of cqual magnilude lo Ihal 

promoted by tbe extension prograrn through field trips and partieipation in the evaluations. 

This result demonstrates the importance of farmer participation for incrcasing lhe cilcclivcness 

of extension programs promoling conservation practices. 

The c10se correlation between what farmers said tbey preferred in the preference 

ranking inlerviews condueted in early 1992, and tbe praetiees they aclually adoplcd and 

recommended to eaeh other, shows tbat participatory researeh methods .can be used by soil 

eonscrvation prograrns to improve their reeommendations and tbeir likelihood of rulure suecess. 

These results suggest tbat tbere may be significant unrcalizcd polential in Ihe exisling 

array of technologies for soil conservation whieh eurrentIy meet with liule suecess in Icrl11s of 

spontaneous adoption by farmers, a potential whieh could be "unlockcd" by involving farl11crs 

in participatory evaIuations to identify acceptable adaptations . 
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Tablc 1. Ranking of optional materials for incorporation into live soil conservalion barriers 

and area sown by farmers, 1992-4, Cauca, Colombia. 

Material Acceptability Score7 Area planted 1992-4 
score 1992 1993 (metcrs) 

(N = 27 farmers) (N = 46 furmcrs) (N = 261 l¡ml1crs) 

Pasto "Telembi"l 92 91 48,945 

Sugar Cane1 63 62 19,440 

CitronellaJ 48 45 3,420 

Pineapple 43 30 1,060 

Limoncillo· 26 26 1,060 

Vctevicr 8 14 600 

Arachis6 8 na 

Kruskal Wall is test 98.1 \30.6 
(Chi Square approximation) p = 0.0001 P = 0.0001 

Notes: 

Axonopus scoparius, varo telembi 

1 Sacharum officinarum L. 

3 Cymbopogon nardus 

4 Cymbopogon citratus (d.c) stapf 

Vetiveria zizanioidcs (L) Nash 

6 Arachis pintoi 

7 The acccptability scorc is the rank givcn lo each itcm expresscu as a pcrccnlugc 
of the highcst possible ranking it could obtain. 

na: nol avuilablc • 

JAA-86-lmprSoil.wp· 

• 

• 

• 



-' 
o 

" 
, , 

350 

~ 300 
C1l 
E .... 
ro 250 --o .... 
C1l 200 ..c 
E 
::l 
Z 150 

C1l 
> :;:; 
ro 100 
::l 
E 
::l 
O 50 
r<~ p.e: T T 

O . 
1992 1993 1994 

[!Fj;¡d-Trip~+'Other Farme~s- -lF-Credit .... Totall 

Fig. 1. Adoption of live contour barriers, 1992-1994 by principal source of 
information . 

• 

, 



I~cfcrcllccs 

Ashby, J.A. 1990. Evaluating Tcchnology wilh Farmcrs. ¡\ Handbook. CIAr, I'allllira. 

CGIAR 1994. "Sustainable Agricullurc for a food Sceurc Worlo: a vision for Inlernalional 

Agricultural Researeh" (July). CGIAR Seeretarial, Washington, D.C. 

Grecnlano DJ., G. !3owcn, 1-1. Eswaran, R. Rhoades, alld C. Valcntin, 1994. "Soil, Water ¡¡nd 

Nutrient Management Researeh. A New Agcnda." CGIAR Soil, Water, and Nutrienl 

Management Steering Committee, unpublished paper: II3SRAM, !3angkok, ThailanJ. 

Guerrero, M.P. ,J. Ashby, ano T. Gracia. 1993. farmer Evalualion ol'Tcchnolllgy: I'rcl'cn:nce 

Ranking. Inslructional Unit No. 2., CIAT, Palmira. 

Laing, D. anu J.A. Ashby. 1993. "Adoption of Improved Lanu ManagcJ11cnl I'rneliees by 

Resource-Poor Farmers" in Michael A. Zobisch (ed.). Aeceplanee of Soil and Waler 

Conservalion Slrategies and Technologies. Witzenhausen, Germany: DITSL. 

Lulz. E., S. Pagiola, and C. Reiche, 1994. World Bank Research Observer. (July) . "Cosl

Benetit Analysis of Soil Conservation in Central America and Úle Caribbean." 

Pachieo, D., J.A. Ashby and L. Saninl. "Natural resourcc ano agricultural prospeets for lhe 

hillsides of Latin Ameriea". Paper prcsentcd atthe IfPRI "Vision 2020" wllrkshop. 

Washington, D.C., November 7-10, 1994. 

JAA-86-lmprSoil.wp I I 

• 

• 

• 



• 

• • 

Photo Clpticn: Materials for antour barriers being evaluated 
by group of fazmers. 
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