Managing Sustainable Practice Changes in A Low Inpu
Bali Cattle Production System in West Sumbawa

Nurul Hilmiati 2, Sutartha®, Tanda Panjaitan®
abcagsessment Institute for Agricultural Technologglan Raya Peninjauan Narmada,
Lombok Barat, West Nusa Tenggara, Indonesia.

Corresponding author: nurul.hilmiati@ugconnect.adyhilmiati@yahoo.com

© Authour(s)
OIDA International Journal of Sustainable Developm®©ntario International Development Agency, Canad
ISSN 1923-6654 (print) ISSN 1923-6662 (online)
Available at http://www.ssrn.com/link/OIDA-Intl-Jonal-Sustainable-Dev.html

Abstract: Bali cattle enterprise in Eastern Indonesia is ati&rized by low productivity and
small holder farming system that rely heavily ontunal resource for feed. Although
innovations of improved forage and feeding manageraee available, Sumbawanese farmers
still practice extensive traditional feeding systérhis paper discusses approach and strategies
applied to manage change on farmers’ practicedaowanput cattle production system aiming
for higher productivity and profitability. An actioresearch study was conducted in Sumbawa
between 2010-2014 to assess contribution of appesacmethods and strategies towards
farmers’ practice changes. The research was erdwinan adaptive research project entitled
‘improving forage tree legume management for catiktening in Eastern IndonesiaThe
study has shown that a combination of methods &atkgies developed from the results of a
community based situation analysis was effectivemémage farmers towards practice changes.
These methods included rising self awareness, &éafpial, increasing knowledge and skills
and providing access to inputs. The practice clanggn be seen by farmers started
implemening the introduced innovations includingmiling improved feedleucaena spand
improved cattle managementhese changed practices subsequently have imptbheechttle
productivity which has provided increased returnfeomers. This paper concludes that more
intensive stakeholder participation in planning qasses resulted in a greater sense of
ownership over achievements, followed by fastemersustainable and self-motivated practice
change. Sustainable practice change is likelyad te higher agricultural productivity, in turn
enhancing farmers’ livelihoods.
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Introduction

studies (see Wirdahayati and Bamualim, 1990 citeastika, 2002; Bamualim and Wirdahayati, 2002;

Dahlanuddin et al., 2009). The cattle enterpriseh&racterized by integrated crop-livestock smaltiér
farming system, rely heavily on natural resouraeféed, and frequently manage under a low-inputagament
system (Talib et al., 2002). In the existing systensumbawa, cattle are managed under extensitersyis
which the animals are left to freely graze nativasg in common areas such as road sides, hillsstfoand
commune areas. During crop season, the cattle gatiree grasses while after crop harvest, mainlizeyaattle
are put in the farm land to eat maize stalk. Iralty¢ high quality feed such as forage tree legureacaena
leucocephalare available throughout the year. This forage kegume are used as fence around the farm land.

I ow productivity of Bali cattle production system Eastern Indonesia has been recorded in a number of

Although innovations are available to increaseptwluctivity of Bali Cattle enterprise such as ioyed forage
and feeding management, Sumbawanese farmers rstiltige extensive traditional feeding system. ladtef
utilizing the Leucaena leucocephafarmers prefer to put their cattle in the maizdkstOne reason mentioned
was that feeding Leucaena is not a common pradfloeeover, did not have much information beucaenaas
high quality feed. This paper discusses approachsamategies tested to manage change on farmerdinfg
practice in a low input cattle production systemHtaher productivity and profitability.

Methodology

An action research approach (Stringer, 1996) wasdected in Sumbawa between 2010-2014 to assess
contribution of approaches, methods and strateégipiemented in an adaptive research project towtanisers’
practice changes. This action research was entwimiéld a research project entitledniproving Cattle
Fattening Systems Based on Forage Tree Legume (FDigts in Eastern Indonesia and Northem Australia
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This initiative is a collaborative project betwettre Australia Centre for International Agricultufdesearch
(ACIAR), the West Nusa Tenggara Assessment Instifat Agricultural Technology and the University of
Mataram. The innovation contents in the projectluded technical aspect of utilizing FTLeucaena
leucochepaldor fattening and improved management; and socialmounity aspect of group development. The
project has been operating from 2010 to 2015. Tvajept sites, Senayan and Seteluk villages werd ase
study case for this paper. In the two sites, fasnevn five cattle and one hectare land in aver@umlitative
and quantitative data were collected through diobservation, focus group discussion and in-deqtigrviews
using several participatory techniques (Bryman,4200hambers, 1994; Marshall & Rossman, 2006). For
guantitative data, data were tabulated and analgiesdriptively. While for qualitative data, datares@nalyzed
using phenomenological thematic analysis (Patt@87)L Data collection was on the projects’ approant
methods, farmers’ existing practices and the psEe®f the changed practices, farmers’ participatioring
project’'s operation, results of changed practicesBali cattle performance and project’'s achievemer
farmers’ livelihood.

Results and Discussion
Operationalization of the Forage Tree Legume (FTL)Project

The FTL project holds on participatory approachaasunderpinning principle which was then reflecitedhe
project’'s operation. At the same time, one of thejgrt's objectives is to improve cattle produdiyi
particularly for fattening enterprise, by utilizindne forage tree legumeeucaena leucocephalas the
implementation of the participatory approach, thejgct was started by a community based situatitalyais
aimed to build understanding on farmers’ existimgcfices, situations, problems, needs and opposnas
well as to seek feasible interventions to imprdwe problems of low cattle productivity in the sit&esults of
the situation analysis were used to develop thgeprs methods and strategies to manage towaradsefat
practice change. These methods and strategieb@ms sn Figure 1 and will be discussed furtherhia paper.
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Figure 1: A framework to manage farmers’ practibarge

Managing Farmer’'s Practice Change

The FTL project employed a number of methods toaganfarmers’ practice change. These methods targete
development of farmers’ critical skills in makingaision for higher productivity of cattle entergrias discussed
below.
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1. Raising self-awareness

In the FTL project, raising self-awareness was itimmed as the foundation for farmers’ practice gearfo be
able to change, farmers need to be aware of tlteiat®ns, problems and then need to be shown lplessi
options to solve their problems. Cross visit to @enadvanced group was a method employed to raiggefs’
awareness on their low cattle productivity. Farnfeosn Senayan and Seteluk were taken to visit aimio
Jatisari, Sumbawa. Farmers in Jatisary are Balitrags-migrants that have uskducaena leucochepal@r
cattle fattening. This practice was brought fromithhometown in Bali. Farmers in Jatisari alreadgnp this
FTL by purpose in their farm, some farmers comhingith cash crops such as peanuts and corns ialtag,
others plant it solely. One of the Jatisari farmaftayan Budiasa reported that by two hectheeicaena
leucochepalafarm, he can fatten 11-12 bulls during rainy seaand 6-7 bulls during dry season with 4-6
months fattening period. Another woman farmer, Mangandiasa manage to fatten around 11-12 bulls
throughout the year with her only one heclaeecaena leucochepafarm. This single parent said that she also
boughtLeucaena leucochepafeom other farmers to fulfill the bulls’ need.

During the cross visit, farmers from Senayan anigl8k were facilitated to discuss and exchange mepee
with Jatisari farmers. Some new information they fjom the Jatisari visit includingeucaena leucochepala
farm management such as row spacing, density, $tamge biomass production, amount offered to bahsl
managing farmer group. According to the Senayan @ettluk farmers, the cross visit was very inspirin
because it was the first time they witness catilid_eucaena leucochepaks single diet. They also impressed
with the cattle body condition scores in comparitmiheir cattle in Senayan and Seteluk. The wigifarmers
admitted that before the vislteucaena leucochepabs cattle feed did not exist in their perspectivee visit to
Jatisari has opened their mind and convinced tienbénefits of. eucaena leucochepafar cattle fattening.

2. Adaptive trial

The second method employed to achieve farmers'tipeachange was adaptive trial to test and adjust t
introduced innovations based on local conditionstdad of only showing the innovations in the desiration
plot, farmers were asked to practice the introdunadvation in their own land and cattle enterpriBeere were
two adaptive trials for partner farmers in Senagad Seteluk, planting and feedihgucaena leucochepala.
During the adaptive trial, partner farmers wereegitechnical assistance on plantiogucaena leucochepala
and feeding it. Along with the project’s field r@sehers, farmers practiced steps on planting thilsikcluding
seedling, nursing, transplanting, and FTL managénmdaanwhile, feeding trial included amount offeraald
FTL composition.

The adaptive trials allowed farmers to adjust thplementation of the introduced innovations basethe local
conditions. As an example, for seedling, the prsjeesearch has shown that using planting bag twakiged
the best seedlings compared to direct plantingaged bed. Yet, farmers were allowed to select hehier
methods that suit their conditions. Due to theioremmic constraints, a number of farmers even replabe
planting bag by used mineral water cup.

3. Farmers’ capacity development

The project perceives that to change, farmers @ésal the capacity to make analysis and decisiochanging
practices. Therefore, this project place farmeegacity development an important role in managemgnérs’
practice change. The adaptive trials were parthef roject’s effort to improve farmers’ capacity iet is
expected to lead to farmers’ practice change. Tdeptive trials were run using thematic training moek
Instead of giving farmers a package of technoldbg, project provided training and assistance thiealat
based on the stage of trial and their needs. Itaxpscted that farmers would have time and spaoederstand
and internalize the introduced innovation, hencactice them voluntarily. Examples of themes foinirey
include steps for plantingeucaena leucocephatuch as seedling, nursery, transplanting, nuigutarvesting;
feed composition; cattle weighing; and health managnt. The adaptive trials provide farmers skiligl a
opportunity to experience how to implement theddtrced innovations, efforts needed and the consegsge
Therefore, it is expected that when the projectfimshed, farmers can run it self-sufficiently.

4. Strengthening access to inputs and services

The FTL project is aware that practice change iasgarch for development initiatives often ceasszhbse of
the farmers’ inability to access the required ispltearning from other projects’ experience, the. fproject
provided access to the required inputs to supperstistained practice changes. This input was wegrgariety
seeds ofLeucaena leucochepalm which farmers will be able to reproduce themtlwe future. Therefore,
farmers will not depend on external factor to inmpéat the introduced innovations.
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5. Group collective action

Principally, the FTL project worked collaborativeljth farmers on group bases. However, due to dycgin
the field, the project applied different approachgroject operation in Senayan and Seteluk. Ira$am village,
the project used group approach that involves Bhdas of Senap Semu farmer group. When the prbggan,
all of the farmers managed breeding cattle undemsive system. In the first year of the projearagion, only
8 out of the 25 farmers put their cattle in the ped fed by native grass, rice and maize strawcd@yrast, the
project selected individual approach to farmersSeteluk because of the perpetual challenges wonkitiy
farmers in group. Among those challenges were uasiggb sharing leading to group member withdrawal a
farmers’ hesitance for group work.

6. Strengthening network

The FTL project considered that developing netwiskone of the key elements for scaling out the
implementation of the introduced innovations. Fbistreason, the project facilitated all stakehadder
involvement in the project's processes to provigartunities for network building. Moreover, theojact
established communication platforms among stakehslsuch as purposive, reflective and regular mgti

Challenges for Farmers’ Practice Change

Initially, when the project introduced to pldmtucaendeucocephalas cattle feed and put the cattle in the pen
in Senayan and Seteluk, majority of farmers redidteese innovations. These practices are not common
Planting forages does not exist anywhere in theispective; forages should be provided by natueariwnhile,
fattening enterprise would require more intensigading system in which farmers will need to cut-aady the
feed. Most Sumbawanese farmers consider that segrahd carrying feed, particularly on the shouldesis an
activity of people from low social strata. Therefpthey would prefer to leave their cattle in thaiza stalk than

to collect and carry feed. As a result, only twad ofi25 farmers in Senayan group attempted to femdaena
and switched into more intensive fattening entegrivhile only one farmer was interested in Seteluk

Overcoming the Challenges

The project applied several methods and stratégiesercome challenges for farmers’ practice changbese
strategies refer to the project's framework inchgdi (1) coss visitto Jatisari, a more established group
practicing fattening enterprise usihgucaenaDuring the cross visit, farmers from both sidesevfacilitated to
discuss and compare their cattle management sytierauperiorities and the drawbacks. @2}tle weighingoy
farmers every month to see cattle growth fed_bycaena(3) Adaptive planting triabf Leucaendeucocephala

in farmers’ land. The project provided seeds of riomed varietyLaecaenaleucocephalamore resistant to
psyllids as well as assistance on seedling ancenuré4) Thematic trainingto build farmers’ understanding on
the introduced innovations and the benefits fomfans. (5)Facilitating active involvemerdf all group members
in every stage of the projects by providing equrartunities to participate and contribute to pcogeactivities.

Project’s Achievements
Farmers’ capacity development

Interviewed farmers reported to have improved kewogk and skills after participating in the forageet
legume. These improved knowledge and skills areniyain cattle management and on feeding management.
Before the project started, the farmers were nodravithatLeucaenais a high quality feed for cattle. The
Leucaenawas even given away to migrant farmers such am&ssd and Sasaknese. Now the Sumbawanese
started to feetleucaendor cattle and witnessed positive effects of fegdieucaenaon cattle performance.

Stronger bargaining position in selling cattle

One of the FTL project’s activity was cattle weighithat farmers could see changes on the cattlghivéiom
Leucaenafeed. By knowing the cattle weigh, now the farmalso gained stronger bargaining position for
selling price. Before the project, cattle sellimicps were determined by traders in which farmexd mited
power to bargain. After cattle regular weighingwnfarmers have data on their cattle weight as ereete to
predict and bargain their selling prices. Figursh®ws the average monthly profit farmers gainedfselling
fattened cattle which accounted for Rp. 1,500,080head.

Farmers planting and feeding Leucaena

The cattle weighing activity provided comparatiesults of cattle weights fed hyeucaenaand native grass.
This has convinced more farmers in Senayan grodpoatside the group to plant and usmicaendafor cattle.

Now seven farmers in the group have planted foatane land while farmers outside the group havetpth
nine hectares. While in Seteluk, due to challermgdias been mentioned earlier, two people haveigedc
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feedingLeucaenaNonetheless, these two people have attractedsotbevisit the trial site and vowed to plant
and feed_eucaena.

Improved cattle growth

As a result of feedingeucane cattle in Senayan have depicted an improved aegight gain as shown in the
Figure 2. Figure 2 shows that the highest averidgeaveigh gain for cattle fed blyeucaenan Senayan was on
September which accounted 0,6 kg/head/day. Thisdigs higher compared to Bali cattle average dagyght
gain fed native grass that accounts for 0.05-0/@dggduring dry season and 0.2-0.4 kg/day duringyraeason
(Bahar and Rakhmat, 2003, cited in Chamdi, 2008di#tonally, September is a dry month in West Suwia
yet the cattle fed biyeucaenan Senayan were able to achieve a high daily wejgin as compared to those fed
by native grasses. Meanwhile, figure for Setelukds presented here as farmers just started fagesattle by
feedingLeucaena leucocephad the time data were taken.
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Figure 2: Bali cattle performance in Senayan fed Figure 3: Monthly mean profit of all cattle sold in
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Discussion

Two broad traditions appear to exist in agricultuegearch and development initiatives. First & ‘quantitative
tradition’ where the return on investment in terofii@roject input versus output (i.e. adoption) beeahe focal
interest; and second is the ‘process tradition’ netprocesses to achieve impact become the maiaqgpriojerest
(Hall, et al., 2001). These two traditions will ludnce a project design and operation. Referrinthése two
categories, the forage tree legume project put ratiemtion on pathways to achieve impacts rathesm therely
extracting scientific data from farmers. This ifleeted by the implementation of the participatapproach as
underpinning principle. At practical level, thisiqriple was enacted in the form of community basidation

analysis as a foundation to develop frameworkHergroject operation.

Farmers’ practice changds a complex processes in which a research for lderent project needs a
comprehensive framework to manage towards chafggs study has shown that a combination of mettaods
strategies developed from the community based teituanalysis was effective to manage farmers tdwar
practice changes. Farmers admitted that the crizéls has raised their awareness on the uséenfcaena
leucocephaldor fattening cattle that previously they neglect&his awareness was then strengthened by the
trials in which farmers became convinced and camie to practice the introduced technology. Thifidence
was then supported by thematic training that enb@ifiarmers’ capacity on technical areas and acalysiills

in making decision. The FTL project has shown fhaamers’ involvement in problem definition can nwatie
people to participate in solving the problem reduesistance to the introduced innovations (Chamid€84b;
Petheram, 2000).

The combination of methods applied in the FTL projeas shown to serve as building blocks to reacmérs’
practice change. Results from this study are i@ Viith other works using participatory approachrriéeet al,
1996 reported that innovations are more likely ¢éoifaplemented when they address the priority prabland
needs of farmers’ day-to-day life. In the FTL paijethe community based situation analysis provided
opportunity for farmers to identify their prioriroblems to be solved in regards to cattle enteepit is farmers
who can determine important problems to be solvethéir daily life, compared to researchers, a mnitgjof
whom living in urban areas, rarely practicing agltiere and often approaching farmer’'s problems fram
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researcher’s perspective (Hoffmann et al., 200@s€8 on these priority problems, farmers in collation with
the project then determined agenda and activitielset undertaken. Results of these processes cardmein
partner farmers changed practices. They implemethiedntroduced innovations voluntarily. The acleieent
of farmers’ practice changes in the FTL projecemsgithened a claim that farmers’ practice changesaadse
likely to happen when they have a sense of belgn@irthe problem and the solution (Petheram, 2000).

The FTL project has also shown that farmers’ actiwelvement throughout the project’s processestect a
sense of ownership over the project’s activitiescihthen contributed to farmers’ voluntary practa@®anges.
These changes are shown by implementation of thedinced innovations. This evidence again has ooefil

that providing space for farmers’ active involvermeuill enable wider and sustainable implementatidrthe

introduced innovations (Chambers & Ghildyal, 198%urya, 1989; Hilmiati, 2013). Similarly, van deid¥t

and Braun (2002) proposed that farmers’ involvenstégntting from the need and opportunity assessreeat)le
them to gain understanding the context of the rebed his understanding then allows farmers torivebze the
introduced innovations into their existing farmipgactices as learning processes for the technotogye

adapted to suit local conditions (van de Fliert 8nalun, 2002). In the FTL project, farmers’ expaded that the
project activities were to solve their problemsinled earlier in which this process has convinceaittio change
practices.

Another key for farmer practice change in the FTojgct was the approach of facilitating experts tarther’s
adaptive testing. It was observed that researdhett®e project played a role as facilitator andé@g partner
rather than teacher for farmers. This approachsgeas to encourage farmers trying and adaptingitheduced
innovation based on their social and economic d¢ardi. Interviewed farmers reported that the cross and
learning trial has convinced them the benefitshef introduced innovation, hence practice them.dre@ment
with van de Fliert and Braun (2002), this studyrfduthat farmers’ adaptation to the introduced iratimn to
meet their needs and conditions produces a loeifp innovation that have a greater likelihood lie
implemented. Higher level of farmer’s participatileads to outcomes that are closely suited to feshmeeds
(Chambers, 1994b; Petheram, 2000).

Conclusions

Smallholder farmers usually experience a compldg that will influence their decision in livestock
management. Required inputs, labor availability andial-cultural conditions are among factors iefiaing
farmers’ decision in selecting their practices. rElfiere, innovation intervention will need to coraidhese
circumstances for higher innovation acceptanceimptementation. This study shows that farmers’ Ingment

in determining and evaluating solutions to theioldems through taking part in the project processes
corresponds to ownership and commitment over tleegsses. This active involvement contributes gyeatl
towards more suitable outputs and self-motivatettire change. This self-motivated practice chagrgeides
greater opportunity for more sustainable impact&omer’s livelihood.

This paper concludes that more intensive stakehgidgicipation in planning processes resulted igreater
sense of ownership over achievements, followedalstef, more sustainable and self-motivated practieage.
Sustainable practice change is likely to lead tghér agricultural productivity, in turn enhancingrrhers’
livelihoods.
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