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Surnrnary 
The proJect "RETA 5866 Fourth Agnculture and Natural Resources Research at CGIAR 
Cenlers Developmg Suslamable Forage Technologles for Resource-Poor Upland Farmers In 
ASia In short called Ihe . Forages for Smallholders ProJect" (FSP) started In February 2000 
and ended In July 2003 

The goal of the proJect was lo Improve the hvehhood of resource-poor farmers In the uplands 
of Asia The peñormance target was Income from hveslock products mcreased whlle 
protectlng the natural resource base Improved ilvehhood and Increased Income were 
achleved Ihrough hlgher rumlnant and fish pond producbvlty mostly for sale Increased 
animal producllvlty was achleved through mcreased avallablhty of forages cultlvated by 
farmers In SIX member counlnes The adoptlon of forage technologles also had a remarkable 
effect on the reductlon of labour. whlle farmers used lo walk for hours collectlng nallve 
forages al vanous places or herdlng thelr anlmals they saved time when Ihey slarted to 
culllvate and harvest forage from plots near thelr houses In the Phlhppmes and m Vietnam 
women and chlidren benefited through reduced labour and drudgery, and subsequently had 
more time for educallon and lelsure There was also a slgnrflcant mveslment of saved labour 
Inlo expandmg farm acllvllles elther crops or Itveslock In Vietnam, Phlhppmes and Indonesia 
Forages had posltrve effects on soll and water conservatton and retenllon of fertlhser 

Many tralnlng courses were organtsed al vanous levels The largest group of people tralned 
were field workers who were responslble for the routlne faclhtallon of farmer expenmenlatlon 
wlth forages Tralnlng of field workers contlnued throughout the proJect durabon as more 
slles were targeted for scahng out Tralmng tOples vaned from techntcal to methodologlcal all 
of whlch were essenllal for bUilding knowledge skllls and shaplng altitudes ef worklng wlth 
farmers Speclalrsed tralnlng was glven lo researchers at proJecl management level to 
Improve communlcatlon skllls and ski lis rn research and development methodologles 

A partlclpatory momtorrng and evaluallon system was developed, whlch helped to track the 
dlfferent forage technologles developed and adopted by farmers Thlrteen Improved grass 
specles and accesslons elghl legumes and two non-Iegume tree specles were adopted by 
farmers and grown In more than 55 dlfferent forage systems In SIX dlfferent countnes The 
proJect started Wllh farmer groups al 23 sltes In the reglan A strategy for scahng up was 
developed and Implemented whlch resulted In active tarmer partlclpalory research al 34 sltes 
In 2002 The number of farmers growlng forages rncreased from 800 In the year 2000, lo 
4 700 al the end of 2002 Partlclpatory diagnOSIs and plannlng farmer cross-vlslls tralnlng of 
fleld slaff farmer owned mulltphcatlon systems and productlon of extenslon publtcallons 
proved powerful tools for scalrng up The capaclly lo produce large quantllles of forage seeds 
was strengthened In P R China and Thalland and Ihe proJect contnbuted lo dlverSlflcatlon of 
seeds produced m Ihose counlnes Mulltplrcatlon systems were eslablrshed In all member 
countrres, both al rural level and nallonal level At rural level vegetatlve mulbpltcalion 
syslems proved more practlcal and sustarnable In 2000 263 farmer groups and 345 
IndIVIdual farmers were producrng plantlrrg matenals and seeds 

SIX Intemabonal workshops were organlsed by the proJect provldlng opportunlbes for 
parbClpants from all member countnes lo exchange experrences and leam from each other 
Staff partlclpaled In two addltlonal mternatronal workshops organlsed by ILRI and FAO Four 
new ISSues of ¡he Southeast ASia Feed Resources Research and Development (SEAFRAD) 
network were pubhshed and dlstnbuted worldwlde ILRl's CASREN proJecl and SEAFRAD 
shared mailing lisis, whlch Increased the efficlency and efficacy of the newsletter A web slte 
for the proJect was launched and updated regularly A total of 7 books 8 reports, 7 papers 7 
proceedlngs, and 4 popular artlcles were publrshed as well as 2 radio Intervlews In Indonesia 
and 4 In the PhlltpPlnes 
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Background 
The prOjecl "RETA 5866 Fourth Agrlculture and Natural Resources Research at CGIAR 
Centers Developmg Sustalnable Forage Technologles for Resouree-Poor Upland Farmers In 
ASia", In short called the "Forages tor Smallholders Projecl' (FSP), started In January 2000 It 
was funded by the ASlan Development Bank for a penod of three years. and had an exlenslon 
of 6 months The goal of the proJect was 'lo Improve the Irvelihoad of upland farmers by 
enhancmg avallable leed sources la Increase livestock produellan and strateglc use of 
grasses and legumes lo conserve 5011 and lo enhance nutnent management (ADB 1999) 
The parllclpabng countnes were P R Chma IndoneSia Lao PDR Phlllpplnes, Thalland and 
VIetnam 

Obj8ctIVes and outputs 

The objecllves of the proJect were lo 
1 Develop sustalnable forage technologles for resaurce-poor farmers In upland farmlng 

systems m ASia 
2 Strengthen the capaclty of Natlonal Agrlcultural Research Systems m Ihe Bank s 

Developlng Member Countnes lo develap and dehver these lechnologles to farmers 

The projeel had flve outpuls 
1 Productlve and sustalnable forage technologles for upland farmmg systems developed 

and tested by farmers 
2 Forage lechnologles extended to other farmers usmg partlclpatory approaches for scahng 

up from farm level lo !he communrly and provlnclallevels 
3 Effecbve local seed and plantrng matenal multlpllcabon systems estabhshed and 

operatlonal 
4 Capabllrly In OMCs for developlng and dlssemmaling forage technologles uSlng farmer 

partlclpatory approaches (FPA) slrenglhened 
5 Network for shanng Informabon among NARSs and In the reglon contmued based on Ihe 

Soulheasl ASia Feed Resourees Research and Developmenl (SEAFRAO) and eleclromc 
communrcallons 

The FSP was co-ordlnaled by the Centro Internallonal de Agncultura Tropical (CIAT), whlch 
IS part of the Consullallve Group on Internalional Agncultural Research (CGIAR) The 
Implementmg agenCies In the partlclpaling cauntnes were 

P R China 

IndoneSia 

Lao POR 

PhlhpPlnes 

Thailand 

Vietnam 

Tropical Pasture Research Centre Chlnese Academy of Tropical Agncultural 
SClenees (CATAS) Halnan 

Dlnas Peternakan, Samannda and Dlrectorate General of Llvestock Servlces 
(DGLS). Jakarta 

Nalional Agnculture and Forestry Research Instltute, (NAFRI) Vlenllane 

Phllippme Councll for Agrlculture Forestry and Natural Resourees Research 
and Developmenl (PCARRD) Los Baños, Vlsayas State Callege of 
Agrlculture (VISCA) and Departmenl of Agrlculture Reglon 10 
Department of Llvestock Oevelopment Mlnlslry of Agrlculture and 
Cooperatlves Bangkok 
Nalianallnslitute of Animal Husbandry (NIAH) Mlnlstry of Agflculture and 
Rural Development (MARO), Hanol 
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ProJect framework and accomplishments 

ObJectlve 1 Develop sustalnable forage technologles for resource-poor farmers In upland 
farmlng systems 

Peñonnance targets 
• Forage aV3,Iab,hty Increased 
• Rummant productlVlty Increased 
• Labor reqUlrements for feed,ng hvestock reduced 

Forage aV8Ilabtilty per country 

From Ihe start of Ihe proJecl there have beeo several momlorlng mechamsms In place 
• SIX monthly reportmg by country coordlnators on all outputs of Ihe proJect 
• The development of a partlclpatory monltonng and evaluatlon (PME) mechamsm 
• Papers presented al annual workshops 
• Regular slte VISlts 
• Impact studles carned out In Indonesia the Phlhppmes and Vietnam (8osma et al , 2001, 

2003) 

In most countnes part of the PME conslsted of penodlc surveys of a sample of farmers lo 
assess changes In forage technologles areas planted, and mulllphcatlon matenals and seeds 
produced The farmer for these surveys had been selected randomly, yel welghled by 
dlslncts or barangays In Lao PDR surveys covered 100% of Ihe farmers Average area of 
forages cultlvaled per household varled from 188 m2 (Lao) lo 4 210m2 (Thadand) (T able 1) 
The largesl area of forages at one slle IS In East Kahmanlan as many farmers adopted 
forages, wllh relallvely large areas per farmer 

Table 1 Areas of forage cullivated m sample areas accordmg to Ihe mosl recenl surveys 
and exlrapoJatlon of forages lo Ihe whole proJect area 

SamQle Area Tolal Prolect Area 

Counlry and slte 
Sample Tolal Area per No of Extrapolaled 
slze area (m2

) h'hold (m2
) households area (ha) 

Phlhppmes 
Mahtbog 24 31418 1,309 385 504 
Cagayan de Oro 31 48514 1565 372 582 
Cebu and Leyte 670 963 
Impasugong and 236 339 
Manolo Fortlch 

Indonesia 
Easl Kahmanlan 30 63,083 2103 740 1556 

Vietnam 
Tuyen Quang 99 70510 712 976 695 
Daklak 60 81,882 1365 671 916 

P R China 
Haman 30 36627 1221 176 21 5 

Thatland 
Nakornratchaslma 19 80000 4210 276 1162 

Lao POR 
Luang praban~ and 343 64400 188 343 645 
Xleng Khuang 

Total 
'FLSP (AusAID) has been operaling m Xleng Khuang 

4845 758 
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Summary of results from Impact study m East Kahmantan, Indonesia 

The study was conducted wlth 85 farmers In three vlllages Makroman, Sepaku and Samboja 
Llvestock systems vaned from stal! feedlng Improved goats (Makroman) grazlng under 
coconuts on Improved pasture by Bah cattle (Samboja) to grazlng and slall feedlng Improved 
forages to Ongole cattle (Sepaku) 

Forage availab¡IJty 
Before Inlroducllon of new forages, some farmers already used Klng grass for cut and carry 
The partlclpalory work on forages wlth farmers resulted In tour technology changes 1) 
reducllon or stopplng of grazlng on communal rangeland and lncreased pasture fenclng 
(Samboja), 2) prolonged time at home-plot paslures (Sepaku), 3) pasture fenclng In upland 
and old nce flelds (Sepaku) and 4) planllng of forages In contour hnes and as cover crop 
assoaated wlth tood and cash crops (Makroman and Sepaku) The average avallablhty of 
lmproved forage area was O 4 ha per farm Most farmers In Samboja who adopted new 
forage had enough Improved pastures lo provlde fodder tor thelr cattle In Sepaku and 
Makroman, forage avallablhty was s\lll nol hlgh enough for optlmum hvestock producllon 

Rummant productlvtty 
Introduclion of new forage specles Increased ofl-take of ammals due to shorter Inler­
partuntlon penods, In all specles and breeds TWlnmng rate In goallncreased In some herds 
Improvement was also percelved through better body condltlon of ammals resultlng In beller 
carcass quahty and hlgher pnces pald by butchers Slnce Ihe Introducllon 01 forage In 
Makroman farmers doubled !helr herd slze of goats Increases In cattle numbers were less 
pronounced Reproduclton rale of Bah cattle In SamboJa was hlgher than for caltle and goats 
In Sepaku and Makroman Off-take rale (ammals sold In a penod dlvlded by the mean herd 
slze dunng the penod) In SamboJa Increased from 21 to 23 5% afler adoptlon of forages In 
Makroman and Sepaku, new forages assoclaled to food and cash crops enhanced soll fertlllty 
and prevenled soll eroslon 

Labour reqUfrements and gender 
The adopllon of new forage technologles reduced the time needed lo collec! fodder as well as 
for forage crop malntenance The saved time was put lo good use elther for feedlng more 
ammals or by Increaslng off-farm work Mean time saved was close lo 20% The effects of 
new forage technologles on labour dlvlslon were general1y gender neulral In one sub-dlstnct 
youlh were less often Involved and In another women were shghtly more frequently Involved 
Sometlmes women were more frequently Involved In fodder eolleellon as some women took 
over thls task from Ihelr husbands who wen! for off-farm actlVltles Both women and men 
appreclated the Introductlon of new forages as Ihe Impact on household meome was hlgh 
Partlclpatlon In FSP Improved fodder balance and Increased Ihe posslblhtles lo exlend 
hvestock ownershlp, a majar generator of rural InCome 

Other benefits and economlc performance 
Manure apphed to focd and cash crops conlnbuled approxlmately 40% lo farm household 
Income frcm hveslock In Makroman and Sepaku Thls Indlcales the dependency of 
households on manure for so11 fertlllly malnlenance In these two sub-dlstncls Ihe markel 
value of manure was approxlmately ten limes lIs estlmated mineral value Apart from 
apphcatlon on crops, farmers sold manure for cash Income and esllmaled they apphed less 
then 15% of manure on forage crops As a resull productlvlty and quahty of new forages was 
low The use of manure on food and cash crops does nol confhel however wllh the overall 
objectlves of FSP namely to Improve hvehhoods 
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On average Increased rumlnanl productlvlty 10 the study area, In terms of cash Income from 
sales of IIveslock and manure, resulled In an Increased gross margln of 35% per household 
In addlllon to Increased animal producllvlty on average 24% labour Input was saved In the 
new forage systems In terms of days worked per year The saving of labour amounts lo an 
extra 28% Increase In Income from Ihe Ilvestock syslem, If time 15 valued as a cash 
eqUlvalent 

The average rural Income In the provlnca In 2001 was US$184 per caplta per year The 
average Income from hvestock In the three vlllages Increased from US$73 lo US$92 per 
caplla per year Thls corresponds lo an Increase of 10 3% In lolallncome per caplta per year 
Saved labour contnbuted an addltlonal 11% lo lotal Income per caplta dependlng on the 
avallablllty of casual labour opportumtles or the Investmenl of saved labour In farm 
enterpnses New forages speCles conlnbuted lo a reductlon In the Income gap belween rural 
and urban areas and Induced greater Integrabon mto the market economy as famners 
Invested more In fences to reduce labour Inputs for herdmg and lo protecl Ihelr Investmenl m 
Improved paslure 

Summary of results from the Impact study In Mlndanao, Phlhpplnes 

LlVehhoods conslsled of a vanety of crops dany calUe, dalry buffaloes, beaf cattla, goats and 
olher small hvestock The average number of large rumlnanls per farm was 4 2 

Forage ava/laM/ty 
Befare Ihe Inlroducllon of new torages no cutlmg and carrymg was practlsed Anlmals were 
telhered on roadsldes or fields or herded on hlllslde rangelands and fed wlth crop resldues 
The pro)ect had a slgnlficant effecl on the quantlty and quahty of available forage, farmers 
who were growlng forages denved 67% of the feed resources from these forages 

Rummant productlVlty 

Farmers mentloned several benefits of new forage mtroducllon Improved body condlllon and 
overall heallh of anlmals, mcreased quantlty and quallty of work by draught anlmals. greater 
plg and poultry producllon, larger amounts of colleclable manure due to reduced herdlng-trme 
and more anlmals Farrners observed Increased numbers of offspnng and shortened 
anoestrus after partuntlon from three to one month m goals, one year lo three monlhs In 
cattle and 10 lo four monlhs In buffaloes 

Labour reqwrements and gender 

Time saved due lo new forages was esllmaled al belween 30 minutes and 2 hours per day 
Thls lime was ellher Invesled In Increaslng the number of anlmals or other farm actlvllles 
such as lending to vegeta bies and fishponds off-farm !radlng, and roadslde food sellmg 
Farrners could also make Ihemselves and thelr animal avallable for hlre for off-farm work or 
use Ihe time to altend meetJngs and pursue admlnlstratlVe errands More time and energy 
was aVIl/lable for social aetlvllles wllhln households and In the commumty In some areas the 
reducllon In lime needed In the wet Season was IImlled as Ihe forages for cuttlng and carrylng 
oflen were a long way from Ihe vlllage 

Lile became more relaxed as II was easler lo plan aellvllles when anlmals were nol grazlng 
The reduclion or dlsappearance of telhenng and herdlng also resulted In less destrucllon of 
crops Consequently the productlon 01 malze, banana and vegeta bies and the Income from 
ammals' work outslde Ihe larm, Increased Most farm households that had rumlnants prior lo 
forage adopllon Increased thelr herd slze afler )olnlng FSP More labour Input was reqUlred 
due lo the Increase In livestock numbers and as a consequence the time avallable for non-
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farm work decreased The Increased need lor on-Iarm labour had a negatlve trade-off on the 
mcome from flrewood as farmers dld not have time to cut In nearby foresls However thls 
was a poslllve change for the envlronment 

The mtroductlon 01 new forages had a gender effect In the Phlhpplnes Ihe Involvement 01 
women and chlldren m tasks Ilke herdmg and cuttmg dlmlnlshed and men were responslble 
lar more hvestock tasks A large mcrease In the number 01 anlmals owned by early adopters 
resulted In the need lor greater labour Input Thls created labour In rural areas and 
contnbuted lo reduced labour mlgratlon by young people 

Other benefils and economlc pelformance 

In Ihe Phlhppmes Improved forage specles Increased animal pmductlon Improved S011 
conservabon and saved farmers lime Net yearly Income per household fmm animal 
produclion Increased from $54 lo $157 In the farmlng communlty al Mahtbog and from $68 lo 
$503 In Cagayan de Oro Plantlng forages In con tour hnes Increased crop productlon shghtly 
and contnbuted another $22 50 to yearly Income The reduclion In labour reqUlrements 
allowed households to make $36 per year Irom other actlvltles 

Summary of results from Impact study In Tuyen Quang, Vietnam 

Llvehhoods conslsted of a vanety 01 crops a vanety 01 ammals mcludlng fish ponds, and 
several sources ololf.farm Income The average number 01 large rumlnants per farm was O 8 
The Impacts 01 new lorage technologles were assessed by companng larmers who had 
adopted lorages several years ago wlth farmers who had started less !han one year ago 

Forage aV81JablJlty 
Farmers reported hlgher ylelds 01 lorages compared to nahve grass The hlgh ylelds 01 new 
lorages allowed farmers to keep more ammals or lo keep ammals In zem grazlng leedlng 
syslems Improved lorages enabled olher farmers lo start keeplng anlmals, as they were able 
to produce sufflclent lodder Irom thelr small plots The average eshmated contnbulion 01 new 
lorages lo anlmals dlets was 53% dunng summer and 32% dunng wlnter 

Rummant and flsh produCtlVlty 

Rumlnanl productlvlly Increased through taster growth 01 anlmals, hlgher pnce recelved lor 
Ihe ammals al the market due lo better body condlÍlon Increased worklng capaclty ot draught 
anrmals, and Increased amounts of manure The producllvlty of fish Increased as Ihe penad 
unlll marketing was reduced Imm 11 months lo 9 months due lo Ihe avallablhty of new 
forages 

Labour reqU/rements and gender 

Saved lime was an Important benell! lor most farmers keeplng rumman!s Thls was nol !he 
case for those who had Increased thelr number of anlmals or had Just started keeplng buffalo 
or cattle Slnce Ihe Inlroductlon of new forages The number of labour days per year reqUlred 
tor ralslng large rumlnants was 258 lor farmers wlthou! forages and 149 for larmers wl!h 
forages On average, larmers wlth forages saved 120 days per year In !he rummanl syslem 
The mean number 01 saved days lor Ilsh produclion was 30 days per year whlch 
corresponds lo approxlmalely 40 minutes per day Two-thlrds 01 the lime saved by adults was 
used for productlve farm actlVlltes Famlly members used the remalnlng saved lime lor 
lelsure tramlng and study 

Posltlve gender effects were slgnlflcant In Vietnam Women and chlldren beneflled mosl from 
the reduclion m time spent cuttlng, carrymg and herdmg They used thls extra lime tor 
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educallonal and cultural acllvllles Accordmg lo women, forages had a posltlve effect on other 
crops due to 5011 conservatlon and manure avallabllity Labour saved from Ilvestock was used 
to beller manage crops, resultlng In hlgher ylelds Hlgher yleldlng craps then reqUlred 
mcreased labour time for harvestlng and processmg Saved time was mvesled In a range af 
farm actlvllies Includmg cash crops hke rice cassava, beans sugarcane and frult trees 
Actlvltles women appreclaled more were plantlng rorages and feedlng fish 

Other beneftis and economlc performance 

In Vietnam Improved rorage systems also had a pronounced effect on Income levels and 
welfare Net Income from rumlnant-fish producllon syslems mcreased fram $99 lo $199 per 
year The time saved allowed househo!ds lo mcrease Ihelr Income from other mamly 
agncultural, aclivllies Thls conlnbuled lo an addlÍlonal yearly Income of $52 par household 
Farmers were grouped In tour Income classes, Ihe maJonly were m the class Ihat earned 
belween US$301 and US$736 per year per household An Increase af $152 from the 
hveslock syslem Iherefore corresponds on average lo an Increase m total household Income 
of29% 

Poorer famners who depended more on hveslock due lo small land areas, beneflled Ihe mosl 
from !he Improved torages Improved forages allowed Ihem lo keep large rummanls -
Increasmg Ihelr Income from hveslock - and Intenslfy thelr producllon syslems Other posltlve 
effects on rural development Included a reducllon In Ihe number of farmlng conflicts 
rehablhlallon of barren land and reduced use of peslicldes 

ObJecbve 2 Slrengthen Ihe capaclly of partlclpallng Bank counlnes lo develop and dehver 
Ihese technologles lo farmers 

Perfonnance largel:$ 
• Number of sk¡lled researchers and extenslon worl<ers Increased and Improved 

Many Iralmng courses were organlsed al vanous levels The largest group of people Iralned 
were field workers who were responslble for the roulme facllitatlon of farmer expenmentallon 
wllh forages Tralnlng of field workers conlinued throughoul the proJect duratlon as more 
sltes were targeled for scaling out Tralnlng tOplCS vaned from technlcal to methodologlcal. all 
of whlch were essenllal tor bUilding knowledge. skllls and shaplng the atlitudes of worklng 
wllh farmers (Table 15) The number of dlstncts or mumclpahtles In whlch the proJecl worked 
Increased from 23 10 2000 lo 34 10 2003 (Table 9) The proJecl worked wlth partners such as 
Mlnlstnes of Agnculture and Natlonal Research Inslltules at al! levels wllh the larges! number 
of staff operaling al Ihe fleld level The proJect capaclly building efforts ensured smooth 
operallon at thase vanous levels SpeClalised tratnlng was glven lo researchers al proJect 
managemenl level (Table 16) to Improve commumcatlon skllls and skllls 10 research and 
development melhodologles 

Case sludles thal describe the Impact of forage technologles on resource-poor rural familles 
were documenled In early 2003 for sltes In Indonesia Lao POR Phillpplnes and Vietnam 
These case studles show the considerable range of approaches used and beneflts galned by 
farmers In applylng forage lechnologles and show how famllies have used Ihese benefits lo 
Improve thelr live\\hood The Individual sludles have been compiled and are belng prepared 
for pubhcatlon In a bookle! Iha! wllI be avallable lo proJecl partners for extenslon purposes 
and lo asslsl wllh Instltullonallsatlon of partlclpalory approaches The fmal publicallon 15 hkely 
to mclude 17 maln cases wlth each case augmented by a number of related examples 
These very dlverse axamples of Impacts are betng used already lo beneflt other households 
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In the same and nearby vlllages Posters of these case studles are provlng useful and the 
case sludles booklet, when avallable, should prove hlghly beneficlal 

Output 1 Productlve and sustalnable forage technologles for upland farmlng systems 
developed and tested by farmers 

Performance target 
• A core group of larmers uSlng productlve and sus!alnable forage !echnologles al SIX sIles wllh conlrastlng 

upland farrmng systems one each 10 Peaple s RepubJ,c af P R China Indonesia Lao People s Oemocralle 
Repubhc (PDR) Phll'pp,nes Thalland and Víel Nam 

The extenslon booklel wntten by Home and Stur (1999) provldes Informatlon aboul forage 
specles and accesslons Ihal were promlslOg dunng FSP Phase l' In FSP Phase 11, many of 
these specles were 5!1I1 grown by farmer5 and many farmers expanded the areas covered by 
these crops However, Ihere are large dlfferences In lerms of whlch specles were adopted al 
dlfferent locabons and how they are used Sorne factors Ihat determine the adopllon of a 
particular forage syslem are sUllablhty lo cllmate 5011 quahty reslstance to pests and 
dlseases land avallabllity tradltlonal forage use, palatablllty by anlmals ease of 
establishment ease of propagatlon, longevlty af Ihe plant, weedlness drought reslstance, 
and the avallablilty of labour Dunng Ihe IIfe of the proJecl a partlclpatory momtonng and 
evaluatlon (PME) syslem was developed for most focus slles, conslsllOg of penodlc surveys 
and communlty dnven tools Through the PME Jt was posslble lo determme whlch forage 
specles were adopted, and how they were used al some sltes The resulls are presented 10 

tables 2 lo 8 The specles In the tables are ranked by number of farmers growmg the specles 
al lhe study slte The tables show Ihal most common forage systems vary by slte 

Haman, P R Chma 

Farmmg system 
The farmmg system In HalOan IS exlenslve sedentary upland Al Balsha county, where the 
project slaried ItS actlvllles wllh farmmg communllJes households belong lo elhmc mmontJes 
such as the LI and are m the poorest wealth category The landscape 15 hllly, and most land 
15 above 100 m ASL Annual ralnfall IS 1800-2000mm Wllh a ralny season from June lo 
Oelober and dry sea son from November to May Agrlcultural actlvltles mclude productlon of 
rubber, rice sugarcane, vegetables com, sweet potato, cassava, plgs goats, buffalo ducks 
chlcken and fish Rice vegeta bies and plgs are !he mos! Importan! producls for consumptlon 
and oce rubber plgs and goats Ihe mosllmportan! tor sale 

Improved forage technologles 

Stylosanthes gwanenSIS CIA T 184 has been !he most successful torage In HalOan Of all the 
projeel farmers, 74% grow Ihls specles for a range of purposes 10 vanous farm mches (Table 
2) Forages benefit farmers In several stages of Ihe hvestock productlon chaln The smallesl 
farmers typlcally cultlvate plols of 300 lo 800 m2 wlth Slylo, pnmanly to produce seeds and 
feed the hay by-product to thelr livestock Many of the FSP farmers fall In thls calegory They 
sell the seeds to larger-scale farmers who cultlvale larger areas of stylo lo produce hlgh 
quallty hay and leaf meal So me of the farmers In the second category feed thls hay lo thelr 
ilvestock, bul many process the stylo Into leaf meal whlch they sell for use by a thlrd category 
of farmers the commerclal dalry farmers 

1 The Forages for Smallholders ProJecl (FSP) was Inttlally fundad by AusAID (rom 1995 lo 1999 ADB 
funde<! FSP ¡rom 2000 lo 2003 In Ihls document the AusAID funded proJecl '5 referred lo as FSP 
Phase I whereas the AD8 funded prOJecl 15 referred lo as FSP Phase 11 
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Twenly-seven farmers are uSlng Stylosanthes gU/anens/s CIA T 184 as cover crops In frUlt 
plantalions An on-farm expenment was camed oul lo measure the effect of stylo and other 
cover crops on the growth of young mango trees on frUlt productlon and on productlon from 
cover crops Stylo caused shghtly slower growth rates of mangoes In terms of stem dlameter 
and crown slze however Ylelds of mangoes were hlgher wlth ¡he slylo cover crop than Ihe 
control the sweet potalo cover crop or lhe peanut cover crop 

Recogmsing the lmportance of stylo lo the hvestock systems In Halnan and dalry systems In 
the malnland, FSP has carned out expenments lo scmen accesslons denved from 
Stylosanthes gU/anens/s CIAT 184 Early resulls show large vanatlons among Ihese 
accesslons In anthracnose reslstance early flowenng seed productlon and forage 
producllon II has been posslble to furlher Improve on the ongmal CIAT forage, whlch wllI 
have posltlve Imphcallons for farmers growlng thls crop 

Table 2 Forage systems adopted In Halnan P R China 

Specles Plantlng and harvestlng 
systems 

Types of anlmals fed (In order 01 
Importance) and other uses (In order of number 01 

farmers uSlng) 
~~----'-'--------~~~--------~~~~~~_ .......... -

Sly/osanthes gUlanensls 
CIAT 184 

Penmsetum purpureum 

Pamcum maxlmum 

Paspa/um alralum 

BrachJana bnzantha 

Macroptll/Um grao/le 

Leucaena leucocephala 

Arachls pmtol 

/mproved pastura 

Monoculture cut & carry 
plots CQver crops In frult 
trees Some contour plantlng 
and grazlng plots 

Cut and carry plots hve 
rences 

Cut and carry plots 

Cut and carry plots 

Cut and carry plots 

Cut and carry plots and cover 
crops 

Cut and carry plots and along 
boundanes 

Grazlng areas and 
boundanes Cover crop 

Maln use to produce seeds 
Feed for buffaloes plgs ducks 
chlckens goats and cattle 
SOII fertllity Improvement and control of 
sod and water eros Ion 

Feed for buflaloes plgs rabbits 
chlckens cattle goats geese and fish 
Planling matenals 

Feed for rabbits buffaloes goats 
Planling malenals 

Feed for rabbits goats plgs chlckens 
buffaloes 
Planling matenals 

Feed for rabblts buffaloes plgs 
chlckens goats caUle 
Planllng matenals 

F eed for rabblts goats plgs buffaloes 
chlckens 
Plantrng matenals 

Feed lor rabblts buffaloes plgs 
buffaloes chlckens 
Plantmg matenals 

Feed for buffaloes chlckens plgs and 
rabblts 
Plantlng matenals Control 015011 and 
water eros Ion 

An on-farm grazlng expenment wlth goats was carned out on Improved pasture Sown wlth 
stylo CIAT 184 and Brachlana bnzantha It was compared wlth natural pasture, whlch was 
composed of /mperata cylmdflca, Leptochloa chmensls, Axonopus compressus, Eupatonum 
cordatum M/scanthus flondulus and some shrubs The resull showed a hvewelght gam of 
1 50kgl30d/hd on Improved pasture In contrast to 1 13 kg/30d/hd on natural pasture, whlch 15 

an Improvement of 33% 
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Future dlfectlons for forage technologles In Haman 

Breedlng work on stylo wllI contlnue Allhough stylo has made an Impact on the hvestock 
systems In tropical China, lIs fuI! potentlal has not been realtsed yet Many of the poorest 
famners could add thls crop lo Ihelr farmlng syslems and benefll from sales of seeds 
Llvestock producllon can be further Increased If more farmers feed stylo as a hlgh proteln 
source In the dlels of beef dalry cattle and small Ilvestock Macroptli/Um graclle IS anolher 
legume Iha! IS popular and has a potenllal lo benefit many more 5mall livestock The two 
lagumas wllI provlde maxlmum hveslock produCllvlly Impacts If fed toge!her w¡lh Ihe wldely 
cultlvated grasses such as Penmsetum purpureum and Pamcum maxlmum 

FSP In Halnan has been able lo demonstrate lo government officJals tha! farmers can take 
Ihelr tale In thelr own hands and don I need to rely solely on government flnanclal ald to 
Improve thelr Irvehhoods The newly funded project (LLSP), wlth slrong support from the 
nallonal partner CATAS, wllI contlnue lo serve as an example In Halnan for more suslalnable 
approaches lowards rural dellelopmenl 

East Kahmantan, IndoneSIa 

Famnmg system 

The farmlng syslem In easl Kahmanlan (Indonesia) IS raln-fed lowland and Inlenslve 
sedentary upland Samannda Ihr IS a Iransmlgrallon area Ihal was seltled by Javanese 
famners In 1974 Land holdings vary from 2 to 3 ha per famlly Mast famlhes own 1 lo 2 ha of 
lowland and 1 ha 01 upland In mosl years farmer can grow 2 rice crops/year Apart from nce 
famners grow malze cassava, sweel polaloes baby corn and peanuts on thelr upland areas 
Also, farmers malntarn Intenslve home gardens wlth frult trees and vegeta bies around Ihelr 
houses Nol all upland areas are planted wllh crops The area IS a mixture of lowland (60%) 
and hllly upland areas (40%) whlch are domlnated by /mperata cylmdnca Sotls vary from 
moderately ferltle lo Inferirle clay loams, wllh pHs of 4 8 lo 5 3 Allltude 1$ le5s than 100m 
ASL Average annual ralnfall 15 about 2000mm, wlth peak ralnfall dunng Ihe months of 
December lo March and dry months from June to Oclober In Sepaku lransmlgranls arnved 
In Ihe early 19705 lo settle the area and to work In the logg Ing schemes After loggrng, 
famners starled lo crop !he upland areas wllh upland rice malze and other upland crops 
Rolhng hills domlnale the landscape In Sepaku 

Improved {orage technologles and future dlfec(¡ons 

FSP m East Kahmanlan has been very succe5sful Wllh Improved grass specles such as 
Paspalum atratum, Penmsetum hybnd (Krng), Setana splend/da Brachlana humldlcola and 
B decumbens (Table 3) Paspalum has replaced the Klng grass Ihat was Ihere before Ihe 
projecl starled The new forage specles are better sUlled lo Ihe aCldlC sotls Feed shOrlage 
has been a major ccnslralnl to Intensllle hveslock productlon and Ihese new grasses are 
capable of producmg large amounls of feed They are propagated easlly by roo! sphls or 
cuttrngs. and famners have mastered Ihe arl of Ihls Iype of propagatlon These ¡mproved 
grasses conllnue lo spread acllvely from farmer lo farmer lo Ihe extenl thal II IS dlfficull lo 
mOnllor There IS a large polentlal for furlher expanslon not only wllhln Easl Kalimantan, bul 
also for nelghbounng provmces 

G/mc/dla seplUm IS a shrub legume Ihat IS used wldely In the area lis advantage IS Ihat II can 
be propagated by cuttmgs conlrary lo most of Ihe olher legumes wllh whlch Ihe proJect has 
worked whlch need lo be propagaled from seed Farrners have dl5cevered ways of 
mul!lplylng stylo by cuttlngs, bu! as yel Ihls method ef propagatlon has nol been used by 
large numbers of farmers There IS pOlentlal for style CIAT 184 and Improved vanebes of 
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GhnCldla and leucaena lo Improve (he dlets of ammals kept Intenslvely for fattemng FSP 
deserves eredlt for reeogmslng and promotlng ghncldla as a hlgh quahty feed and 
overcomtng the Inlllal palatablhty constralnts Tradlllonal use of thls legume In thls reglon was 
solely as a living fence 

FSP IS embedded In the Provincial Government Dlnas Peternakan. and as such Improved 
forage technologles wllI contlnue to be promoted wlthln thls large provlnce Dlnas Peternakan 
w/II use more farmer voluntary fleld workers to complemenl the extenslon acltvllies of thelr 
regular field staff Contlnued strong hnks wlth lhe nallonal government through Ihe Dlreclorate 
General of Llveslock Serv/ces (DGLS) wllI help further expanslon There are hlgh demands 
trom olher provlnces to be Included In the FSP program 

Table 3 Forage systems adopted In Easl Kallmantan Indonesia 

Specles 
(In order of number 01 
larmers grow,ng them) 

Paspalum alra/um 
BRA 9610 (T erenos) 

Pennlsetum hybnd 
(Kong grass) 

Se/ana sphacelala 
var Splendlda 

Brach'lilfla humldll;ola 
CIAT 6133 (Yanero) and 
CIAT 679 (Tuliy) 
Andropogon gayanus 
CIAT 621 (cv Kent) 

Brachlana decumbens 
CIAT 606 (Baslhsk) 

Brachu:ma bnzan/ha 
CIAT 6780 (Marandu) 
Stylosanthes gUlaflensls 
CIAT 184 

Leucaena leucocepha/a 

Planllng and harvestlng 
system 

Cul and carry on todder 
banks and on eontour Iones 
Between other crops 

Cul and carry trom fodder 
banks and from contour 
lines Uve lences 
Cut and carry from hve 
ten ces and trom trees used 
to support pepper 

Cul and carry In fodder 
banks and on eonlour Ilnes 

Pasture under coconut 
trees 

Cut and carry /n fodder 
banks and In lines between 
crops 

Cut and carry plOIS 

Cut and carry plols 

Cul and carry plots cover 
erop 

Cul and carry !rom Itve 
lences 

Luang Prabang. Lao POR 

Farmmg system 

Type 01 anlmals ted to (In order 01 
Importanee) and other uses 

Fed lo catlle and goals 
Very good for eroslon control To 
suppress weeds 
Fed lo cattle and goals 
Eroslon control and to suppress weeds 

F ed lo caUle and goats 
Eroslon conlrol SOll fertlhty 
Improvemenl 

Fed lo caUle and goats 
Very good tor Imperata grassland 
Improvement Eroslan control 
Grazed by cattle and goats 
Imperata grassland Improvement 
eros Ion control 
Feed for caUle and goals 
Imperala grassland Improvement 
erOSlon control 
Fed lo catUe and goals 
lmperala grassland Improvement 
erOSlon control 

Fed lo cattle and goals 
Eroslon conlrol 

Fed lo catlle and goats 
SOII fertlhty Improvemenl 

Fed lo goals 

The farmlng system In luang Prabang (Lao PDR) IS exlenslve shlfllng and sedentary upland 
farmrng The area 1$ mountalnous wllh altitudes from 300 lo 1900 m The agnculluralland IS 
used for nce productlon In both upland and lowland areas In upland areas shlftlng culllvabon 
15 wldely practlced through slash and burn and short rotatlons Paddy nce IS practlced on flat 
areas and In valley botloms Malze IS Ihe second mos! Important fleld crop espeClaUy for the 
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Lao Sung people Other crops, such as peanuts mung bean soybean, sesame and 
cucumber are planted also Vegetables are usually cultlvaled around the house or In a 
garden near the nce flelds FrUlt crops mclude pmeapple papaya Jack frult and mango The 
annual ramfall vanes from 1000 lO 1800mm The wet season lasls from Apnl lo Oclober and 
!he dry season from November to March Due lo !he h¡gh lat¡tude (19 to 21° N) Ihe 
lemperature fluc\uales through the year, Wllh mean maxlmum lemperatures rangmg from 
28"C In January to 35°C In Apnl, and mean mlnlmum temperatures range from 14°C In 
January lo 24°C m July The so¡ls are moderately aCld and classlfied as sandy lo loamy 
sandy The sOlls tend lo be low m orgamc maller contenl and have low base salurabon The 
so,J pH ranges from 5 lo 7 

Table 4 Forages syslems adopled m Luang Prabang Lao PDR 

Specles (ranked In order of Plantlng and harvestlng 
number of farmers grow,ng system 
them) 

Pan/cum maxlmum Cut and carry plots 
T58 
Brachlana bnzantha Cut and carry plots 
CIAT6780 

Brachlana decumbens Cut and carry plots 
CIAT 606 (BasIIIsk) 

Stylosanthes gwanensls Cut and carry plots 
CIAT 184 

Andropogon gayanus Cut and carry plots 
CIAT 621 (cv Kent) 

Paspalum alralum Cut and carry plots 

Improved forage technologles and future dlrectlons 

Type of animal fed to (In arder 01 
Importance) and other uses 

Feed for draught ammals especlally wet 
season 

Feed for draughl animal s dunng dry 
season lo prepare for ploughlng 

Feed for draughl anlmals dunng dry 
season lo prepare for ploughlng 

Feed for draught anlmals dunng dry 
season lo prepare for ploughlng Feed 
for plgs 

Feed for anlmals In dry sea son In .nlertlle 
areas 

Tradllionally, IIvestock systems, especlally cattle ralslng, have been based on extenslve 
grazlng In Luang Prabang, and thls remalns the norm Grazlng resources are open areas In 
Ihe hllly foresls, and the areas that are left fallow for soma seasons Indlgenous forages 
contnbu!e a larga proporlion of Ihe hvestock dlets A sludy was condueted In whlch 17 local 
fodder tree and shrub specles were Identlfled (Roothaert and Phengsavanh 2001) Farmers 
In Ihree vlllages preferred Bauhmla vanegata, Trema onentalls and Broussonetla papynfera 
each for a vanety of reasons Only few individual anlmals of the herds are kepl separalely 
near the home compounds and fed on cut and carry forages, usually Ihese are the slck, the 
very young, or cows around the time of delivenng Forages thal are grown for these ammals 
are mostly grasses, wlth the except¡on of stylo (Table 4) Legumes WIU become mOre 
Importan! In !he near future Farmers are reahslng thal cut and carry plots wlth grasses only 
mine the so11 of nutnents and lherefore are nol sustamable More manure needs lo be 
retumed lo Ihe plols, and Ihe Incluslon of legumes wllI provlde extra Inputs of n/trogen In 
another provlnce where Ihe AusA1D - FLSP pro/eel IS active farmers are expenmenlmg wlth 
Iree legumes such as calhandra and gllncldla, whleh have Ihe addltlonal advantage of havlng 
deep rool systems Ihat can lap nutnenls lha! are nol avallable lo olher herbaceous forages 
AusAID FLSP IS conllnumg lhe work on Improved forages wlth focus on Increasmg the 
Impac! of forages al Ihe farm level 
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Mahtbog, Phlhppmes 

Farmmg system 
The farmlng system In Ihe Maillbog (Phlilpplnes) IS exlenslve sedentary upland Onglnal 
mhabllanls of Ihe provmce were Bukldnons bul nowadays Ihe maJonty of Ihe populatlon are 
descendanls from Ihe Vlsayas More than 90% of the area has slopes steeper than 8% 
Average annual ramfallls 1830mm The average ralnfall pattem conslsls af a ramy season 
from June lo December, and a dry seasan trom February lo Apnl The pattern IS somewhal 
unrehable, however, and 1I can rain m any monlh The mal n crops are corn nce banana, 
coffee, coconul, a range of rool erops and vegetables Corn and banana are Ihe maln 
sources of Ineome Common hvestoek are cattle, carabao, goats horses plgS, chlckens and 
ducks There are sllll large areas of foresl and degraded Imperata cylmdnca grasslands on 
steep hllls SOlls range from sandy loam to el ay loa m wlth colours ranglng from black lo red 
Tha pH IS between 6 O and 6 5 The onglnal focus sita m Mahtbog (San LUIS) has an elevatlon 
or700 mASL 

Table 5 Forage systems adopted In Mahtbog Phlilpplnes 

Specles Planling and harvest¡ng Type 01 ammal ted to (In order 01 
(ranked In order of number system Importanee) and olher uses 
01 tarmers growlng Ihem) 

Setana sphacelala Contour lines along steep Feed for cattle goals plgs horses2 and 
var Splendlda and slopes cut and carry from carabao Planllng malenals Sod and 
cv Nandl hnes and plots Grazlng water conservallon 

Panmse/um purpureum Contour hnes along steep Feed for catlle goats horses and 
ex-Xavler' slopes cut and carry trom carabao Plantlng matenals Sod and 

hnes and plots water conservabon 

Paspalum atra/um Contour lines alon9 steep Feed for cattle goats horses and 
slopas cut and carry trom carabao Plantlng matenals Sod and 
Imes and plots water conservaban 

Pamcum maxlmum Contour Imes along steap Feed for goats catlle carabao horses 
CIA T 6299 (T oblata) and slopes for T58 only Cut Plantlng matenals SOII and water 
T58 (Slmuang) and carry trom Ilnes and conservabon 

plots Graz'"9 ot contour 
Ilnes after harvest of malze 

Brachlane ruzlzlenSIS Contour Imes along steep Feed for eattle goats carabao and 
slopes cut and carry from horses Plantlng matenals Sod and 
I,"es and plots water eonservatlon 

Arach/s pm/O! Plols for cut and carry or for Feed tor goals cattle carabao and 
grazlng Liltle IS planled horses Plantlng matenals SOII and 
along contours or as eover water eonservatlon 5011 fertlhty 
crop Improvemenl 

F/emmgla macrophylla Plots con tour "n es along Feed for eattle goats and carabao 
steep slopes and hedges Planling matenals Sod and water 
AII for cut and carry conservalion SOII fertlhty Improvement 

Gime/die seplUm Plots and hedges AlI for Feed for cattle and goats Plantlng 
var Retalhuleo cul and carry matenals Sod and water conservatlon 

2 Setana IS tOXIC lo horses only when fed In blg amounts 
'Thls vanety was obtalned trom Xavler Unlverslty Cagayan de Oro In the early mnel¡es The plants 
are !all broad leaved and non-halry II dlstlngulshes Itself Irom alher many other P purpureum 
vanelles In a eharaclenslle that 1I IS glabrous at the upper sIde of the leave blades In appearanee 1I 
compares lo Klng grass from IndoneSia and lo Pennlsetum hybnd CI/ Merker 
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Improved 'orage technologles and future dlrectlons 

The adopllon of forage technologles In Mahtbog 15 largely drrven by a comblned need for feed 
not far away trom the house and Ihe need lo proteet the hilly farm land trom erOSlon, Wlth 
forages planted In rows along the conlours The mosl approprrate and effectlve crops for 
these purposes are grasses (Table 5) In the absence of dalry antmals, farmers feel hltle 
dlrect need to feed legumes Beef caltle would benefl! from legumes, but the returns are not 
as Immedlate as 15 the case dalry ammals produclng wlth mllk There IS a tendency among 
Innovatlve farmers to stall leed beef cattle and goat5, and If Ihls tendency Increases, grass­
legume mixture feeds are hkely to Increase Intenslve cattle faltemng would al50 requlfe 
belter market orrentatlon of the Mahtbog farmers In the nelghbounng provlnce In Cagayan 
de Oro Clty, many FSP farmers adopted legumes such as arachls, call1andra leucaena and 
ghncldla Cagayan de Oro local government had a successful scheme of dlstnbutlng dalry 
cattle and buffaloes, whlch enhanced Ihe demand for these legumes 

In Mahlbog partnershlp5 eXlst between the Implemenllng FSP the MUnicipal Agrlculture 
Office, and other organasatlons such as ICRAF and Landcare Collaborallon IS conllnUlng lo 
be mutually beneficlal, FSP galOs from expertlse on land conservabon technologles whde 
ICRAF and Landcare benefit rrom new rorage vanetles Forage multlphcaúon systems are 
now well developed In Mahlbog on many pnvate farms 

Nakorn Ratchaslma, Thalland 

Farmmg system 

The farmlng system In Nakorn Ralchaslma (Thailand) 15 extenslve sedentary upland Nakorn 
Ratchaslma IS located on the northeastern pla!eau of Thalland, 100 lo 300 m aboYe sea level 
11 recelves an average annual ralntall of 1250mm wlth 85% falhng In mld Apol to mld Oetober 
Average monthly temperatures range from a mlnlmum of 17°C and maxlmum of 30°C In 
December to a mlnlmum of 24°C to a maxlmum of 36°C In Apol Pnnclpal land use In !he 
reglon 15 ramfed arable crops fores! land and grazlng land The malO arable crops are paddy 
rice cassava corn sugar cane, frUl! trees and vegetables Rice, corn cassava and frult trees 
are Importan! sources of Income Mlnor erops are Jute sesame castor 011, colton, soybean 
peanut and mung bean There are 27 000 beef farmers In the provlnce wlth average herd 
slZes of 9 5 There are more than 40,000 dalry farmers Wlth average herd slzes of 27 Dalry 
farmlng 15 relalively Intenslve, wlth the use 01 traetors m!lkmg machines, large Improved 
pastures and slgnlficant amounts of concentrates Beef caltle are kept on untmproved 
communal grasslands, and erop resldues 

Improved forage technologles and future dlrectlons 

Thalland 15 relatlvely advanced In pasture development, II has the largest area of foraga per 
household (Table 1) The term smallholder has a dlfferent meaOlng wlth average herd slzes 
of 9 5 beef catlle or 27 dalry cattla per farm Average5 In other DMC countnes are more wlthln 
the range of 1 lo 4 Also In contrast wlth the other countnes grazmg 15 cornmon practlce m 
Nakorn Ratchaslma provlnce (Table 6) Grasses and legumes are both adopted enabhng 
opllmum produclion levels especlally m the dalfy sector The growlng of torages for beef 
catlle 15 relatlvely new and has recelved much emphasls In the FSP 

Intenslve cut and carry for dalry cattle was developed m Sung Nuen dlslnct The farmers 
expanded to 1.430 m' of Brachlana bnzantha CIAT 6387 and 10 980 m' of Brachlana 
bnzantha CIAT 6780 Also, Ihree forage legume specles, Centrosema pascuorum cv 
Cavalcade Stylosan/hes gUlanens/s CIAT 184 and Sly/osan/hes hamata cv Verano were 
mlegrated 1010 Ihe systems wlth a total of 11 620 m' planted Farmers are plantrng these 
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three legumes In assoclabon wlth ruzl grass, wlth a total of 80,000 m2 80th men and women 
manage the feedlng of forages 

Farmers have realised the effectlveness of Brachlana bnzantha In mcreasmg milk yleld wlth a 
consequent reductlon of 41 % In the amount of concentrate feed used In the case of beef 
cattle farmers, Instead of uSlng only rice straw or natlve grass In communal grazlng land 
farmers are beneflling trom plantlng forage specles Anlmals are fed wlth ruzl grass stylo 184 
and Verano stylo whlch stay green long lOto the dry penod and prevents the livestock from 
10sIng welght 

Brachlana rozlzlensls and Centrosema pascuorom have been cullivated by farmers slnce 
before the start of FSP FSP Introduced new forages such as Brachtana bnzantha and stylo 
184 Wldemng the oplion of forages that farmers could grow resulted In (1) greater ylelds as 
new forages are better adapted lo Infertde soils (11) more feed dunng the dry sea son, (111) 
greater ylelds of legumes, and (IV) sUltable specles tor cut and carry systems Thalland has a 
strong forage extenslon network wlth the development of new optlons belng supported easlly 
by the OLO The challenge remalns to exlend these opllons to the leS5 wealthy and more 
remote beef cattle farmers 

Table 6 Adopted forage systems In Nakorn Ratchaslma Thalland 

Specles 

Brachlana rUZlZlenSIS 

Pamcum maxlmum T58 

Brachlana bnzantha CIAT 
6780 (Marandu) and CIAT 
6387 (Serengetl) 

Stylosanthes gUlanensls 
CIAT 184 

Sly/osanlhes hamata 
(Verano) 

Centrosems pascuorum 
CV Cavalcade 

VIetnam 

Farmmg system 

Planllng and harvesllng system 

Plots for grazlng and cut and carry 
Sometlmes mlxed pastures wlth legumes 

Pastures lor grazlng and cut and carry 
Sometlmes mlxed pastures wlth legumes 

Cut and carry dunng the raiOy season 
grazmg dunng the dry season 

Mlxed pastures with B ruzlzlenSIS ar Wlth 
P maxlmum Cut and carry dunng the ralny 
season grazlng dunng the dry seasan 

Mixed pastures far grazlng Mlxed pastures 
wlth B ruzlzlenSIS or wlth P maxlmum Cut 
and carry dunng the ralny season grazlng 
dunng the dry season 

Mlxed pastures Wllh B ruzlzlenSIS or Wlth 
P maxlmum Cut and carry dunng Ihe ralny 
season grazlng dunng the dry season 
quallty hay 

Type of animal fed lo (In 
order of mportance) and 
other uses 

Feed for dalry and beef 
cattle 

Feed for dalry catite 

Feed far dalry cattle 

Feed for dairy or beef 
catlle (plaln styla plots) 

Feed tor dalry cattle 

Feed for dalry cattle 

The farmlng system In Daklak (Vietnam) 15 extenslve 5edentary upland The average ralnfall 
IS 1900mm and the ralny sea son 15 from Apnl to November The sOlls are sandy loams well 
dramed moderately fertlle bul P deflclent wlth pH between 5 and 5 5 The altltude of the 
focus commune, Cu'roa, 15550 masl The commune wa5 established In 1987 by Immlgrants 
from over-populated areas of north Vietnam There are two ethnlc groups, the Ede and the 
Klnh The Ede have been liVing In Oaklak for a long lime They used lo practlce shlfllng 
cultJvatlon wlth corn and upland nce, bul have been forced to settle and have expanded thelr 
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actlvltles lo Include paddy oce, beans, cassava sweet patato, fores! lots and livestock The 
Klnh came from the north and practica upland cropplng Imgated rice, and hvestock 
husbandry Llvestock are cattle, plgs flsh and chlckens Cattle graze on Imperara cylmdrlca 
fields all year round Coffee has become an Important cash crop 

Improved {orage technologles and future dlrectlons 

Progress has been made In the followlng areas In Oaklak provmce 
• The Improvemenl of natural pastures through mtroductlon of new grasses and legumes 

Brachlana spp and stylo CIAT 184 were able lo cover 50 lo 60% of natural Imperara 
cylmdnca grasslands 

• Evaluatlon of legumes as cover crops In coffee plantatlons Slylo CIAT 184 was 
appreclated by farmers for feed weed control and green manure, whlle Arachls pmtol was 
preferred for 5011 erOSJon control 

• Use of Improved forages to fatten cattle Mixtures of stylo CIAT 184 leucaena and 
glincldla can replace concentrates resull In O 86 kg livewelght galn per day and 
slgmflcantly Increase profltablhty 

• Impact of forages on flsh productlon Profit per hectare of flshpond IS 16% hlgher tor 
farmers wilh planted forages than the profit of those farmers wlthout planted forages 

In terms of farmers adopllng torages dunng FSP phase 11 paspalum and pamcum have had 
maJor Impacts In Oaklak (Table 7) These versatlie specles are used to Improve lhe natural 
grasslands and to provlde forage tor cut and carry Llvestock systems wllI conlinue to have 
components of grazed pasture and separate fodder banks for Intenslve harvestmg The 
Improved technologles have provlded the extenslon workers of MARO confldenca to VISlt 
farmera and dlssemmate results 

Table 7 Adopted torage systems In Daklak, Vietnam 

Specles 
(ranked In order of numoer 
of farrners growlng them) 

Paspalum atratum 

Pamcum maxlmum 

Stylasanlhes gwanensls 
CIAT 184 

Brachlana bnzanlha 

Brachlana decumbens 

BraChlafla ruzlZIsns/s 
Arachls pmtol 

Leucaena leucocephala 

Glme/dla seplUm 

Plantlng and harvestlng 
system 

Improvlng natural 
grassland Intenslve cut and 
carry plots 
Improvlng natural 
grassland Intenslve cut and 
carry plots 

Cover crop Intenslve cut 
and carry plots Improvlng 
natural grassland 
Improvlng natural grassland 
Improvmg natural grassland 
Improvlng natural grassland 
Improvlng natural grassland 
Cut and carry from IIve 
ten ces 
Cut and carry from "ve 
tences 

Type of animal fed to (In arder of 
Imporlance) and other uses 

Feedmg Beef cattle grass carp and plgs 
Seed and vegetatlon planllng productlon 

Feedlng Beef catlle grass carp Seed 
and vegetatlon plantmg productlon 

Feedlng Beef cattle, grass carp and plgs 
Seed productlon and 5011 eroslon control 
solllmprovement 
Beef caltle 
Beef callle 
Beef caltle 
Beef cattle 5011 caver and eroslon control 
eatlle plgs flre wood 

Catlle tire wood 

Although not an onglnal focus slte the hlghest numbers of farmers adopllng forages among 
al! FSP sltes were found In Tuyen Quang provlnce (Table 1) Pan/cum maxlmum IS the most 
common torage and IS fed to fish and other hvestock (Table 8) Flsh producbon In ponds 15 a 
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profitable enterpnse and many poor smallholder farmers are engaged In thls system To 
complement lhe forage produclion actlVltles, many farmers have now engaged successfully In 
seed producllon of P max¡mum, and beneflt trom addllional In come through sales of seeds 
80th MARD and NIAH have pnontlsed rural livestock productlon In thelr rural development 
strategles 

Table 8 Adopted forage systems In Tuyen Quang Vietnam 
----------------

Specles (ranked In order Plantlng and harvestlng Type 01 ammal fed lo (In order of 
01 number 01 farmers system Importance) and olher uses 
growlng them) 

Pan/cum maxlmum Cul and carry Irom loddar Fed lo flsh buffaloes catlle and plgs 
banks Intercropped wrth frUlI Eroslon conlrol Sale of planllng 
trees malenals and seeds 

Paspalum afra/um Cut and earry trom lodder Fed lo buffaloes and eattle Sale 01 
banks Intercropped Wllh frUlI plantlng malenals and seeds 
trees 

Penmsa/um purpureum Cul and carry trom lodder Fed lo buffaloes and cattle 
banks 

Stylosanlhes gUlanens¡s Cul and carry trom fodder Fed lo plgs and cattle SOII fertlhly 
CIAT 184 banks Inlercropped wllh frult Improvement Ero$lon conlrol 

trees Some conlour 
hedgerows 

Brachuma bnzanlha Cul and carry from todder Fed lo buffaloes and caltle 
banks 

Boehmen8 nwea Cul and carry from fodder Fed 10 plgs flsh buffaloes and catlle 
banks Inlercropped In frull 
traes 

Tnchanlera glgantea Cut and carry from todder Fed lo buffaloes and PlgS 
banks 

Leucaena leucocephala Cul and carry from ilve Fed lo buffaloes and cattle 
lences Contour hedgerows 

Glmcld,a seplum Llvefences FenClng 

Output 2 Forage technologles extended to other farmers uSlng partlclpatory approaches for 
scalrng up from farm lo commumty and provlOclallevels 

Performance targets 
• Widespread adopbon of torage temnologles by farmlng commumlles In Indonesia Lao PDR PhillPpmes and 

Vietnam 
• A pracbcal manual On scalmg up lechnologles developed through farmer partlClpallon publlsheá for use by the 

nallonal agncuhural research systems (NARSs) In OMCs 
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Table 9 Scallng out lo new s¡tes wlthln counlnes 

Vear Indonesia Phlilpplnes VIetnam Lao PDR Thalland China 
lEas! (Mlndanao and (Daklak and (Nakorn (Haman 
Kailmantan V,sayas) Tuyen Quang Ratchaslma provlnce) 
prov,nce) provlnce) provlnce) 

2000 • Pena¡am • Malrtbog1 • Madrak1 • Luang • Sungnuen • BSlsha 
Paser Utara1 • Cagayan de • Ea Kar Prabang • S,khew • Ledong 

• Samannda1 Or01 • Han Yen1 • Dankhuntod • Danzhou 
• Kutal • Impssugong • Yen Son 
• Bahkpapan • Manolo F ortlch • Son Duong 
• Bulungan • Na Hang 
• 8erau 

2001 • Penalam • Mahlbog • Madrak • Luang • Sungnuen • Balsha 
Pase, Utara • Cagayan de • Ea Kar Prabang • S,khew • Ledong 

• Samannda Oro • Bucn Don • Savannakhe! • Dankhuntod • Danzhou 
• Kutal • Impasugong • Cu Ju! 
• Bahkpapan • Manolo Forllch • Buon Ma Thuo! 
• Bulungan • Cebu • Han Yen 
• Berau • • Yen Son 

• Son Duong 
• Na Hang 

2002 • Penajam • Mahtbog • Madrak • Luang • Sungnuen • 8alsha 
Paser Utara • Cagayan de • Ea Ka, P,abang • Slkhew • Ledong 

• Samannda Oro • Suon Don • Savannakhel • Dankhuntod • Danzhou 
• Kula, • Impasugong • Cu Ju! • Packhong • Donglang 
• Bahkpapan • Manolo Fort,ch • Buon Ma Thuol 
• Bulungen • Cebu • Krong Bach 
• Berau • Leyte • Han Yen 
• Easl Kutal • Yen Son 
• Central Kuta. • Son Duong 

• Na Hang 
j Adopled s.les Irom FSP phase 1 

Al Ihe end of 1999, as the FSP proJect funded by AusAIO (phase 1) was concludmg there 
were about 1750 farmers spread over 19 sltes In Indonesia Phillpplnes Vietnam and Lao 
POR who were evalualing forages on-farm In 2000 the AOB funded FSP proJect adopted 
several sltes from !he earher proJect East Kahmanlan In Indones!a, Mahtbog and Cagayan de 
Oro In lhe Phlhppmes, Tuyen Quang and Oaklak In Vietnam, and Luang Prabang In Lao POR 
Some other Slles were added In 2000 Nakorn Ralchaslma In Thalland and Halnan In P R 
China A strategy fer scahng out was developed wllh Ihe focus sltes playlng a cenlral role 
The expertlse of researchers and fleld workers al the focus sltes In research on forages and 
facJlltaling Ihe technology development was used lo Iraln other new slaff In nelghbounng 
dlstncts or provlnces Partlclpalory diagnOSIs (PO) and plannlng remalned a key actlvlty for 
starling the technology development process al new slles Farmers al the focus Sltes who 
hao Ceen expenmentlng wlth forages for several years were asked to host crOSS-VISltS and 
recelve farmers frorn Ihe nelghbounng vlllages dlstncls and provlnces Table 10 glves an 
overvlew of how many PO and cross vlslIs were conducted, how many farmers partlclpated 
and how thls led lo new farmers expenmentlng wllh forages on thelr farms On average 
about 18 farmers would participa le per PO Many of these farmers were encouraged by whal 
they saw and heard dunng Ihe cross VISlts and aboul three-quarters of partlclpallng farmers 
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would slart planlmg forages As a resull a total of 4 155 new farmers have started lo grow 
and expenmenl Wllh forages dunng the proJect penod 

Table 10 Scallng out acllvllles and number of new farmers expenmentlng wlth forages 

Year No of No of No of new No of cross No of No ofnew 
partlclpatory farmers who groups V'SltS farmers farmers 
dlagnoses partlclpated organlsed partlclpatlng plantlng 
(PD) In the PD In cross VISlts forages 
conducted 

---.. _---
2000 45 1087 52 748 
2001 151 2173 179 187 1330 1537 
2002 101 2148 52 141 1833 1870 

Total 297 5408 4155 

There have been efforts lO mOnitor what happened lo Ihe Inlllal and subsequenl farmer 
expenmenters In terms of adoptlon, expanslon Wllhln Ihelr farm, and conllnuallon lo grow 
forages A large drop out was observed In Luang Prabang, where al lhe beglnmng of lhe wel 
season In Luang Prabang there were 262 farmers growlng forages, elght months laler there 
were 170 farmers remalnlng Another blg drop oul was observed al Malitbog Some farmers 
naturally drop out due lo reasons such as 
• Feed shortage was nol a problem (e 9 m Luang Prabang) 
• They expected livestock dlspersal on loan from the governmenl, bul no anlmals were 

recelved (e 9 In Malllbog) 
• They no longer have rumlnanl liveslock due lo emergency sales 
• They abandon lhelr farm to seek employment elsewhere 
• They get absorbed In other domlnallng farm acllvllles such as cash crops 
• Forages were overgrown by weeds due lo labour pressure In Ihe early stage of 

establishment 

Farmers had been growlng forages at Ihe focus sltes that were mhen!ed from Ihe FSP 
phase I Out of those 1750 early farmers about 800 were found In the focus sltes of the FSP 
phase 11 Al Ihe end of 2002 Ihere were 4662 farmers, Includlng early adopters, growlng 
forages al the Sltes where FSP phase 11 was acuve (Table 11) The lotal number of dropouts 
Iherefore was abou! 300 (4662 mlnus 800, mlnus 4155) or 17% 

Table 11 Tolal number of farmers growlng forages al FSP sltes al December 2002, by 
country 

Counlry Indonesia Phlhpplnes Vietnam Leo PDR Thalland PR 
(Eas! (Mlndanao (Daklak & (Luang (Nakorn China 
Kahmantan) & Vlsayas) Tuyen Prabang) Ralchaslma) (Halnan) 

Quang) 
No of farmers 740 1663 1647 160 276 176 
Total 4662 

Appendlx 1 shows a graphlcal representatlon of the Increase In numbers of farmers per 
country by year dunng the two phases of FSP 1I 15 apparenl tha! In the second phase the 
strategyand Investment !n scallng out has pald off farmers growlng forages Increased many 
fold In Vlelnam Phlhpplnes and Indonesia the paltem of !ncrease has been exponenllal 
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GUldehnes for scalmg up forage technologles 

The FSP 15 an example of how a re5earch proJect slarted In a convenhonal way wlth httle 
farmer partlclpallon before 1995, wllh on-farm expenments belng largely contractual More 
than 500 specles and vanetles of forages were screened m a few locatlons From 1995 FSP 
phase I and 11 engaged famners m research on forages wllh Increaslng levels of partlclpallon 
Research went from centralized commumty plots of welllald out tesl plots of 10 to 20 best-bet 
specles and vanelles to plols on-farm where farmers declded on the specles and vanelles lo 
test the layout of the plots, and the methods of harvestmg There are Ihree new dlmenSlons 
!hal thls phase of research entered (1) the move from tes! plols to forages Integrated wlth 
other food or cash crops, elther as cover crops mtercrops relay crops live eroslon barners or 
Ilve fences (11) the forage crops were evaluated not only for growth charactensllcs but also for 
feed for hveslock (111) larger areas of one or two preferred specles or vanebes were grown at 
the farm level (Figure 1) 

The process descnbed In Figure 1 occurs wlthm the boundanes of a farm or a locallsed area 
Scalmg out' and scahng up however Imply spreadmg of technologles across farm 
boundarles There are principies to be consldered for successful and sustamable scahng out 
The FSP has developed a conceptual framework to gUlde natlOnal teams of fleldworkers 
sClentlsts admlmstralors and pohcy makers In thls process (Figure 2) 

Space 

( 
~~ 
~ 

~ Tesbng forage systems 

~ ~ • vanety + place IR farm 
Testlng vanetle5 + hvestock system 

Local expanslon 

----------------+11> Time 

Figure 1 Adoptlon from on-farm tesl plots to on-farm expanslon (Adapted (mm Horne el al 2000) 

There 15 a natural sequence of research actlvltles (5tages 1 - 11 of Figure 2) The flrsl slep 
for ellher startmg research a! a focus slle or scahng out lo a new slte IS lo gather secondary 
mformatlon and lo carry out a rapld rural appralsal wlth a wlde range of stakeholders If a 
need for forage R&D IS percelved, extenslon workers of the Local Government Unlts (LGU) 
are tramed m forage agronomy partlclpatory research and gender analysls Dunng Ihese 
courses the more active and motlvated extenslon workers who can effectlVely lead work In 
the proJect are Identlfled (step 2) The selected extenslon workers are asslsled In Ihelr flrst 
partlclpatory diagnosIs and planmng exerclses wlth thelr communltles (step 3) Commumly 
Inventones of eXlstmg feed resources greatly asslst the Idenllficatlon of surtable Improved 

• The followmg defimllons are used In Ihls document regardlng scallng up and scaling out HOrizontal 
seal1n9 up I Scalln9 out IS geographlcal spread to cover more people and commuMles through 
repllcabon and adaptatlon and Involves expanslon wlthln the same sector or stakeholder group 
Declslon maklng 15 at the same social scale Vertical scahng up IS movmg hlgher up the ladder It 15 

Inslltutlonal In nature and Involves other sectors/ stakeholder groups In Ihe process of expanslon -
from the level of grass-roots organlzabons to pollcymakers donors development Instltutlons and 
Investors at Internatlonal levels Vertical scaling up Includes mstltutlonahsatton (often referred lo as 
malns!reammg especlally In Ihe partlclpatory literature) Thls Implles gettlng Instltullons to accept and 
m!ernalise the underlymg prinCipies of an Innovatlon so tha! these WIII rematn as gUldmg pnnclples of 
practlce even alter the Inltlal Innovatlve proJec! or program has come lo an end 
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potenllal forage systems, whlch are offered to farmers (sleps 4 and 5) If focus slles wlth 
expenenced farmers eXIst elsewhere cross-vlslIs are facllilated for famners lo VISlt them al 
Ihe new sItes, even Ir II mlght Involve extenslVe travel (step 6) Aboul 1 year after Inlllal 
planlmg, famners are likely lo percelve effects on ammal producllvlty so11 fertlllty, or eroslon 
control Famner groups are somelimes Iralned on speelrlc Issues relevant to thelr stage of 
research or development wlth forages Multlpllcabon of plantlng matenals or seeds 15 an 
essenllal slep In the scallng oul proeess (sleps 7 lo 11) 

The green arrows In Ihe dlagram pOlnllng left Indlcale Ihe proeesses of scallng oul whereas 
Ihe purple arrows Indlcale lhe dlfferenl levels of momtonng and evaluatlon whlch provlded 
feedback lo stakeholders and asslsted In IdentlfYlng strateglc research Issue5 (step 12) 
Many tools were used to faclhtate the scahng out process (Figure 3) A case study was wntten 
entltled 'Issues and Stralegles tor Gomg to Scale A Case Sludy of Ihe Forages tor 
Smallholders ProJeet In the PhlhpPlnes (Roothaert and Kaana In press) 

The most appropnate methods for scahng out vary greatly wlth the 10catlOn and sltuabon As 
such It IS dlffleult to develop a detalled practlcal manual on these methods for use by the 
NARS however, the principies of the maJor lools opllons, and approaches used successfully 
In the proJecl are oulhned clearly In the pubhcabons referred lo In Figures 2 and 3 (Roolhaert 
and Kerndge In press Roothaert and Kaana In press) 
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Figure 2 Research and development processes In FSP 
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Figure 3 F armer research process and tools tor scahng out 
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Output 3 Effectlve local seed and plantlng matenal multlpllcabon systems establlshed and 
operatlonal 

Perfonnance targeb 
• Seed and planun9 malenal of promlStng forages IS easdy accesslble lo farmers al four Sltes by 2002 
• Multlphcallon 01 preferred lorages al nabonallevello ensure supply lo olher areas 10 parllclpallng countnes by 

2002 

Thalland and P R China had been forage seed producers even before the FSP phase 11 
Thadand tradllionally produced mamly seeds of Brachlana ruzlZlenslS and P R ChlOa malnly 
of Slylosanlhes gwanensls Whlle FSP was expenmentlOg wlth other specles and farmers 
subsequently adopted new speCleS and vanetles a demand for seeds of these specles arose 
Ounng the annual meeting In Lao POR 2002 the seed avadablllty wlthln FSP was analysed 
Pamcum maxlmum T 58, B rUZlZlenSIS, Paspa/um a/ratum, Cen/rosema pascuorum 
Desmanthus vlrgatus Stylosanthes hamata and S gwanensls CIA T 184 were available 10 

large amounts (>100 kg per specles) In Thalland and sufflclent to supply the needs wlthm the 
country and !he needs of other FSP countnes Thalland produced less 01 B bnzantha 
'Marandu 6780, B bozantha Karanga' 16835, and B bozan/ha Serengetl' 6387, bu! 
nevertheless enough to meet the demands In P R China, seed productlon dlverslfied to the 
pOlnt !hat now large amounts of Brachlana decumbens, Me/mIS mmutdlora, S gwanensls 
CIAT 184 S gwanensls Black seed' Leucaena leucocephala CATAS 1 and Macropl1llum 
atropurpureum are produced Import and export regulatlons of the dlfferent member countnes 
have been documented, whlch contnbuted to clanty of the procedures to follow for all partles 
concerned and resulted In reduced lime needed lo Import seeds 

Ounng the mternabonal FSP workshops In Thalland In 1996 and the annual planmng meeting 
In IndoneSia In 2001 methods of Improvlng avallablllty of forage seeds and planllng matenals 
In rural areas were dlscussed Although seeds are an effectlve way lo plant large areas of 
forages qUlckly productlon and dlstnbullon of seeds of a wlde array of wanted specles 15 51111 
a problem Sorne of these problems are low seed selbng due to chmatlc conslralOts short 
duratlon of vlablhty wlthout proper storage, and the hlgh level of expertlse reqUlred for seed 
productlon The alternatlve IS productlon of vegetatlve plantlng matenals As Indlcated by step 
10 In Figure 2 mulllphcatlon syslems are a prerequlslte for scahng out forage lechnologles 
FSP started by stlmulabng farmer groups lo produce planllng malenals for dlslnbutlon and 
sale to other groups Forage mulllphcatlOn added anolher dlmenslon lo farmers' hvehhoods 
and many groups became experts 10 produclng matenal5, especlally vegetatlve propagabon 
(Table 12) Seed producbon remalned In the hands of individual expert farmers As farmers 
galned confidence, more individual farmers started Ihe multlphcatlon bUSiness (Table 13) 
Also 10 2002, there was a remarkable Increase In the number of groups engaged In seed 
productlon 

Parallel to the efforts to develop rural mulllphcatlon systems systems were estabhshed at 
nallonal level lo ensure dlstnbullon of seeds and plantlOg matenals lo other areas and lo 
provlde a central place where ¡he whole collecllon of forage specles and accesslons could be 
accessed (Table 14) Such genebanks preserve speaes that SUlt the vanety of climatlc, soll 
and socio-cultural condlllons and agrlcultural practlces wlthln Ihe country 
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Table 12 Productton of seeds and plantmg matenals In 2001 

Country Newgroups New IndiVidual Total no No 01 spllts Total no 01 on-
produclng farmers produclng farmers produced larm nursenes 
planbng plantlng matenals producmg for legume 
matenals or or seeds seeds seedllngs 
seeds 

Vietnam 8 O 13 352,000 O 
Indonesia 14 6 29 1 100000 5 

Thalland 2 O 66 na 3 

P R China 3 O 16 25000 21 

Phlhppmes 17 37 4 30000 10 

Lao POR 10 O O na O 

Total 54 43 128 1507,000 39 

Table 13 Productlon 01 seeds and plantlng matenals m 2002 

Country New groups produClng New Individual larmers Quantlty 01 New on-farm 
planllng matenals produclng plantlng spl,ts and nursenes lor 

matenals cuttings legumes and 
trees 

Veg' Seeds V+S2 Veg , Seeds V + S2 

Vietnam 5 65 40 3 3 10 10000000 1 

Indonesia 11 28 O O O O 1400000 3 

Thalland O O 21 O O O O O 

P R China 5 O O 45 20 O 50000 12 
PMlpplnes 31 36 21 211 37 16 136 sacks 13 

81000 selits 
Total 52 129 82 259 60 26 29 

'Veg = Produclion of vegetative planllng matenals 'V + S - Vegetallve and seeds 

Table 14 Forage multlplicatlon systems estabhshed al natlonal level -----=--_-.:._--'--------------_ .... _-
Country 

Phlflppmes 
Indonesia 
Vietnam 
PR China 
Thalland 
Lao PDR 

Place 

Leyte State Umverslty, Ley te 
Dmas Petemakan Samannda East Kallmantan 
Natlonal Instltute of Animal Husbandry, Hanol 
Chlnese Acaderny of Tropical Agnculture, Danzhou Halnan 
Amrnal Nutntlon Research Centre Pakchong Nakorn RatchasJma 
Llvestock Research Centre NAFRI ... :..;N.:::a:.crn"'sc:;u;:::a;..:ngi2-_______ _ 
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Output 4 CapabllJty In 'Developmg Member Countnes' for developmg and dlssemlnatmg 
forage technologles uSlng farmer partlclpatory approach (FPA) strengthened 

Perfonnance targets More personnel skllled In fOlllge SClence and effecbve FPA lechnoques for lechnology 
developmenl and dlssemmabon In SlX partlClpatong counlnes by 2002 

Many tralnlng acttvltles have been conducted towards capaClty bUilding oi proJect staff anó 
thelr partners m P R China Indonesia Lao POR Phlllppmes, Thalland and Vietnam Tralnrng 
acllvltres were elther technlcal or methodologlcal m nature or a comblnatlon oi the two An 
example oi a techfllcal course IS the course on Forage growmg and afllmal productlon held 
In September 2001 In Haman, P R Chma An example of a methodologlcal course IS the 
COLJrse on Partlclpatory DiagnosIs held m January 2001 m Lao PDR An example of where 
both techmcal and methodologlcal Issues were comblned m one course IS the course on 
'Development of forage technologles wlth iarmers held In June 2001 Samannda, Indonesia 
Table 15 provldes an overvlew of the number oi courses held In each counlry, the level of 
proJect staff tramed, and Ihe tOplCS taught Thls table summarrses detalled Informabon 
reported In the 6-monthly progress reports 

Key staff were sent for Internallonal courses lo Improve Enghsh proficlency and skllls and 
knowledge on partlclpalory research methods (Table 16) 

Table 15 Capaclty building on technlcal and methodologlcalloplcs 

ProJeel Farmers Type of tralnlng Year staft lralned Tralnlng toples 
tralned 

Forage selence and 2000 3 653 Forage managemenl anomal nulnloon 
related technologles IIvestock managemenl legume treas 

2001 44 1805 forage utllosallon molk productoon and 
processlng forage technologles forage 

2002 87 2464 producllon body welghl monotonng 
agronomy fodder Iree nursery 
management goal ralslng animal health 
duck ralslng utdlsatlon of fodder trees 
seed producloon catlle fattemng 
mtegrated farmlng system conservatlon 
farmln~ 

Partlclpatory research 2000 32 O Partlclpatory dIagnosIs, partlclpatory 
approaches development and gender analysIs, 

2001 57 35 dlssemlnallon of foraga technologles 
partlelpatory monltonng and evaluatlon 

2002 45 40 partlelpatory extenslon partlelpatory 

Comblnatlon of sClence-
tools data recordlng and anal~sls 

2000 120 O Developlng forage technologles wlth 
and partlclpalory farmers 
approaches In one 2001 100 13 
course 

2002 33 4 
10\8\3 ':tears 521 5014 
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Table 16 Internatlonallralnlng courses 

Tille of workshop 
OrgamSlng Instltute, Place Number and type of project 
and duratlon 5talf tralned 

Engl15h language course IRRI Vlentlane Lao POR 1 provincial olflcer from 
6 weeks 2000 Vietnam 

Engl/sh language course IRRI Vlentlane Lao POR 2 fleld techmclans from 
2 Jul -10 Aug 2001 ThaJland and Indonesia 

Intematlonal COUTse on UPWAROICIP Los Baños 1 sClentlsts from Vietnam 2 
partlclpatory research and Phlhpplnes 24 Sepl - 12 sClentlsts from Phlhpplnes 1 
development Oel -2001 MUnicipal Officer from 

Phlhpplnes 

Internatlonal course on UPWARDICIP Calamba 1 sClenhsls from P R China 1 
partlclpatory research and Ptllllpp Ines 4 22 Mar Clty Offlcer from Phl!lpplnes 
development 2002 

Output 5 Natwork for shanng Informatlon among NARSs and In the raglon continuad basad 
on the Southeast ASia Feed Resources Research and Development (SEAFRAD) newsletler 

Performance targets 
• ElfectIV8 Informabon network In SIX parnclpa1ln9 countnes through SEAFRAD Newsletter by 2002 
• Results pubbClZed wlooly In the reglon by 2002 

The SEAFRAD network has used several mechamsms to share Inlormatlon and pubhclse 
research results 
• Intematlonal annual planmng meetlngs 
• Other Internatlonal workshops 
• SEAFRAD newsletters 
• FSP web slte and CD 
• Pubhcalion 01 books, reports papers proceedmgs popular artlcles and radiO 

broadcasbng 

SEAFRAD newsletters 

The lollowlng SEAFRAD newsletters were pubhshed 
• Issue 10 May 2000 produced and edlted by Le Hoa Bmh, Vietnam 
• Issue 11. July 2001, produced and edlted by Charsang Phalkaew, Thalland 
• Issue 12, Aprrl2002 produced and edlted by Chalsang Phalkaew, 
• Issue 13, December 2002, produced and edlted by YI Kexlan P R China 

Web slte 

A web slte was developed sharmg the lalest news ands developments 01 the proJect Mos! 
relevant publlcatlons were made avallable m easlly downloadable and pnntable electromc 
files It IS accesslble at www cral-asla org/02-FSP/fsp htm A CD wlth the web contents and 
pnntable files was produced and wldely dlstnbuted Part 01 the slte has now been updated by 
the new ADB proJect 'Improvmg Llvehhoods of Upland Farmers USlng Partlclpatory 
Approaches lo Develop More Efflclent lIveslock Systems and can be accessed vla the new 
CIAT In ASia webslle hUp /Iwww clal cglar org/asla 
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Internatlonal workshops 

Table 17 Internatlonal workshops organlsed by FSP phase 11 

Tltle 01 workshop 

Incepbon meeting of CIAT/ADB 
proJect 

Analyslng Gender and Interes! 
Groups In Agncultural and Natural 
Resources Management Research 
Momtonng and evaluahon 01 
lorage prOJecls In SE Asia 

Annual Regional Planmng Meeting 
01 the Forages tor Smallholders 
ProJect - Phase 11 

Forage Oemand and Adoplion by 
Smallholder llvestock Keepers 

Sevenlh Meellng 01 Ihe Worklng 
Group on Grazlng and Feed 
Resources for S E Asia 

Annual Regional Program Meeting 
01 the Forages for Smallholders 
ProJect 

Incepllon Meeting Improvlng 
Llvellhoods of Upland Farmers 
USlng Partlclpalory Approaches lo 
Develop More Efflclent liveslock 
Systems 

Publlcatlons 

Organlslng Instltute 
Place and lime 

CIAT 
Los Baños PhlhpPlnes 
17-18 Feb 2000 
CIAT/ UPWARD/ PRGA 
HanO! 
20 - 25 March 2000 
CIAT 
Cagayan de Oro 
Phllipplnes 
14-18 Aug 2000 

FSP - Olnas Peternakan 
Samannda IndoneSia 
1519 Jan 2001 

ILRI 
Addls Ababa Ethlopla 
18-20 June 2001 

FAO 
Manado IndoneSia 
3-7 July 2001 

FSP NAFRI 
Luang Prabang lao 
PDR 
28 Jan - 2 Feb 2002 
FSP-CATAS 
Oanzhou P R China 
2631 Jan 2003 

Number of FSP partlclpants 
and countnes 

1 B Indonesia Lao POR 
Phlhpplnes Thalland 
Vietnam Australia 
31 Indonesia Lao POR 
Phlhpplnes Thalland 
Vietnam 
24 presenters researchers 
and fleld techlclans from 
Indonesia Lao POR 
Phlhpplnes P R China 
Thalland and Vietnam 

39 IndoneSia, Lao POR 
Phlhpplnes P R China 
Thadand and Vietnam 

3 Phlhpplnes IndoneSia 
Thalland 

2 IndoneSia Thailand 

42 IndoneSia lao POR 
Phlhpplnes P R China 
Thailand Vietnam and 
Colombia 

43 IndoneSia lao PDR 
Phlllpplnes P R China 
Thalland and Vietnam 

A total 01 7 books 8 reports 7 papers, 7 proceedlngs, 4 popular artlcles were pubhshed 
along wllh 2 radiO Intervlews In IndoneSia and 4 In the Phlllpptnes (Appendlx 5) 

The thlrd booklet m the CIAT In ASia Research for Development Senes (CARDS) 
"Developmg agrlcultural solutlons wlth smallholder larmers - how lo gel started wlth 
partlclpalory approaches" (Horne and Stur 2003) has been pubhshed In Enghsh and will be 
puhllshed In Chmese, Indoneslan Thal, Lao Vletnamese, Khmer and Burrnese AII the 
translallons have been completed and the process of layout and checkmg IS well advanced 
wlth some booklets dellvered to the pnnlers already 

The flrsl Iwo booklels In thls senes Developlng forage technologles wlth smal/holder farmers 
- how lo select the best vanetles lo offer farmers m Southeast ASia (Horne and Stur 1999) 
and "Developlng forage technologles wlth sma/lholder farmers - How lo grow, rnanage and 
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use forages" (Stur and Home, 2002), where pubhshed m Chmese, Indoneslan, Thal Lao,and 
Vletnamese and have been translated lOto Khmer and Burmese tor pubhcatlon In the near 
future once layout and checklng are completed 

Evalual10n of terms of reference for the T echntcal Asslstance and 
fmanclallnputs 

The background, ratlonale obJectlves and scope tor the proJect were clearly formulated 10 the 
Proposed Techmcal Asslstance for the Fourth Agrlculture and Natural Resources Research 

at CGIAR Centres TAR RES 33120 (ADB, 1999) Implementatlon arrangements were 
largely followed as descnbed In the document Whlle Implementlng agencies 10 the SIX OMC 
dld not change, there was some tum over In contact persons, new people took over these 
posltlons In Indonesia, Lao POR, and Chma The flrst CIAT proJect coordlnator, Dr Peter 
Kemdge was transferred from the Phdlppmes to Lao PDR m 2000, and the resource 
speclahst Or Ralph Roothaert look over Ihe leadershlp of the proJect from the start of 2001 
Dr Kerndge contlnued lo have an Input m the proJect wlthln hls capaclty as coordlnator for 
CIA T In ASia, untd Dr Rod Lefroy took over from hlm m late 2002 An extenslon lo the proJect 
of 6 months was granted by ADB from January through June 2003 Wllhm Ihls penad Dr 
Roothaert moved from the PhlhpplOes lo Ethlopla and Dr Werner Stur led the proJect lo lis 
complebon on 30th June 2003 

In!ernatlonal annual planmng workshops were orgamsed at the begmmng of each of the three 
years of the proJect Dunng these workshops progress was revlewed expenences and 
lessons leamed exchanged, and workplans made for each individual country, and tor focus 
sltes wllhm each country for the next year Annual contracts were drawn up based on these 
workplans, and they were backed up by the Memoranda of Agreement letlers whlch had 
been slgned wlth each Implemenling agency al the onse! of the proJect Thls system was 
Instrumental m the smooth runnlng of Ihe proJect Reportmg was done on quarterly, SIX­

monthly and yearly basls lo ADB The quarterly reportlng presenled problems for !he proJec! 
leader, as II was dlfficult to obtaln al! of the counlry reports and no! always posslble lo report 
progress m such a short penod 

Oue to Ihe extraordmary straln on human resources In the Lao PDR lhe proJect was nol able 
lo dehver on lIs workplan and overall country objecllves As a resull no contract was slgned 
m 2002 for the project In Lao and no financlal research support was used At the same lime 
though the AusAID-funded proJect FLSP conbnued lo operate In Lao and contlnued the 
forage research that FSP had started In dlfferenl provlnces of the country Strong hnks were 
malntalned wllh FSP throughout Ihe project durabon facilltated by the CIAT management of 
FLSP 

In Ihe Ihlrd year, adjustmenls were made lo the Cos! eS!lmales and flnanclal plan as 
pubhshed In Ihe proJect proposal (ADB, 1999, see also App 6) US$90,000 for contlngencles 
were Iransferred lo A2 Resource speclalist (US$30 000) and to C1 Research support 
(60 000), these budget Imes had been underesllmated al the start At the end of 2002 
surpluses remalned for B Internatlonal and local Iravel C3 Supplies and commumcatlons, O 
Tralnlng and human resources, and E23 Networklng and pubhcallons (Appendlces 7) The 
strenglh of ¡he US dollar dUrlng most of ¡he prOject durabon contnbuted to the savlngs on 
m!ernalional and local !ravel Costs for communlcabon and networkmg were greatly reduced 
after all project sClentlsts and collaboralors were provlded wlth emall facllilles and after 
launchlng of the FSP web slte on the Internet where many of lIs publicallons were 
downloadable Expenses for tralnlng and human resources were reduced after effectlve 
tralnlng of tralners In each country who successfully assumed the responslblhty for capaclty 
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bUilding of other natlonal slaff and fleld workers Tralnmg wlthln each country by natlonal 
partners has been much cheaper than Internahonal courses A slx-month extenslon, wlth an 
assoclated workplan and amendments lO the proJect budget was approved In early 2003 lo 
utlllse Ihe unspenl funds 

The proJect has recelved subslanlial support from CIAT Headquarters In Call, Colombia 
Inputs were provlded by SClentlsts from the Tropical Forages Program the CIAT and 
systemwlde programs on partlclpatory research (IPRA and PRGA respectlvely), and the CIAT 
management team Two Internatlonal consultants were employed dunng the three project, Mr 
Bob HIII asslsted In documentmg case studles In Vietnam and the Phlhpplnes, and Mr Roel 
Bosma Implemented Impacl studles wlth partners In Indonesia Phlhppmes and Vietnam In 
addltlon Mr John Conne" and Mr Jlm Holmes were employed as consultants dunng Ihe 6-
month extenslon to document and photograph case studles Publlcatlons denved from these 
consullancles have been Instrumental for publ!c relatlons and dlssemlnallon The time 
allocatlon for consultants was found a bit Ilghl An esllmated 250 - 300 sClentlsts lecturers 
development officers and field staff employed by NARS from SIX countnes have contnbuled 
lo the success of the proJect (see also Appendlx 3) Expenses for research support travel, 
eqUlpment and trammg have been effectlvely matched In all partlclpallng countnes 
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Appendlx 1 Increase In number of farmers growlng forages per year In FSP phase 1 (1995-1999) and 
phase 11 (2000-2002) 
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growlng forages In these provlnces whlch are Included In the va!ue for old' 
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Appendlx 2 Internatlonal travel of proJect staft 

Dates (2000) Traveller Countnes vlslted 

13-19 Aug R Roothaert Phlhpplnes 

28 Aug - 1 Sep R Roothaert Vietnam 

9-15Sep R Roothaert China 
150cl - 1 Nov R Roolhaert Lao PDR 

20-28 July P Kerndge Lao PDR 
Thalland 

13-19Aug P Kerndge Phlhpplnes 
26 Aug -1 Sep P Kerndge VIetnam 
9-17 Sep P Kerndge ChIna 
24 Oct - 6 Nov P Kerndge IndonesIa 

Phlhpplnes 
12-17Nov P Kerndse Lao POR 

Dates (2001 ) Traveller Countnes vlslted Purpose 

11-21 Jan AlI FSP natlonal IndonesIa FSP Annual Program Meetrng 
coordlnators and 
selected fíeld workers 

18-26 Feb R Roothaert F P R ChIna Teehmclan s tralnlng 
Gabunada 

4-14 March R Roothaert Lao PDR Fleld study 

1-9 Apnl R Roothaert F Thalland Fleld study and faelhtatlon 
Gabunada 

15-25 June R Roolhaert Ibrahlm Elhlopla ILRI workshop 
C Phalkaew 

27 - 28 June P Kerndge Phlllpp,nes Researeh pnonty setllng 
Bounthong meeting 

3-7 July Ibrahlm C Phalkaew Indonesia FAO worl<shop Manado 
Sulawesl 

7-15July R Roothaert IndonesIa Preparatlon of study 

16-26Sep R Roolhaerl J VIetnam Course on momlonng and 
Samson evaluabon 

21 Nov 160ee R Roolhaert Colombia CIA T Annual meebng 
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Dates (2002) Traveller Countnes VISitad Purpose 

26 Jan -5 Feb FSP delegates from all Lao POR Thlfd annual planmng meellng 
member countnes ofFSP 

11 14 March R Roolhaert Thalland Regional hvestock research 
pnonty seltlng workshop FAO 
ILRI 

1823 March R Roolhaert Mlndanao Flnallse workplans and revlew 
J Samson Phlhppmes research process 

3 - 12 Apnl R Roothaert Lao PDR To plan momtonng and 
N Johnson Vietnam evaluatlon syslems and to 

prepare SOCIO economlC study 
9-15Apnl J Samson Indonesia To conduct a workshop on 

Partlclpatory Momlonng and 
Evaluatlon 

14-16 Apnl P Kerndge Phlllpplnes To asslst In wflhng new AOB 
proposal 

2 - 7 June R Roothaert Lao PDR To attend CIAT regional meeting 
Vietnam In Lao and vlsll field sltes In 

Vietnam 
8 19 July R Roolhaert Halnan PR To conduct a workshop on 

J Samson China Partlclpalory Momtonng and 
Evaluabon 

6-10Aug R Roothaert Phlhpplnes To conduct Ileld sludy on 
S Kaana R Delve Informallon flows 

19-24Aug P Kerndge Vietnam To evaluale and laclhlale on 
gOlOg research at Tuyen Quang 
and Daklak 

6-100ct R Roothaert Cambodla To dlscuss wllh NARS 
R Lefroy Implementallon 01 new RETA 

J)fo~osal 

Dates (2003) Traveller Countnes vlslted Purpose 
(ProJect Extenslon) 

12-18 May J Connell Lao POR VISlt field sltes lo document and 
J Holmes pholograph case studles 

25 May -1 June J Connell PhIIlpplnes VISlt field slles lo document and 
J Holmes photograph case studles 

2-10June J Connell Indonesia Vlsltlleld sltes lo document and 
J Holmes photograph case sludles 

15-22 June J Connell Vietnam VISlt field sltes to document and 
J Holmes photograph case studles 

24 - 27 June J Connell Lao PRD VISI! fleld sitas lo document and 
J Holmes ~holograph case studles 
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Appendlx 3 Human r3sources 

FSP co-ordmators and counterparts 

Dr Ralph Roothaert ProJec[ Leader rsp Los Baños Phlhppmes 
Dr Werner Stur Resource Speclallst tor the proJect extenslon Bnsbane Australia 
Dr Peter Kemdge Coordlnator CIA T - ASia Vlenliane, Lao PDR (up to October 2002) 
Dr Rod Lefroy Coordrnstor Cl,l1T ASia, Vlentlane Lao PDR (from October 2002) 
Mr Eduedo Magboo rsp Coordlnator Phlhppmes Los Baños 
Mr Vlengsavanh Phlmphachanhvongsod, FSP Coordlnator, Laos POR, Vlentlane 
Mrs Chalsang Phalkaew FSP Coordrnator Thalland Bangkok 
Mr Le Hoa Bmh FSP Coordmator Vietnam, Hanol 
Ir Ibrahlm FSP Coordloator Indonesia, Samannda 
Assoc Prof YI Kexlan, FSP Coordlnator P R China, Haman 
Mr Truong Tan Khanh Daklak Vietnam 

I 
Mr Willie Nacalaban Mdlltbog Phlllpplnes 
Dr Perla AsIS, Cagayan de Oro Phlhppmes 
Mrs J Sagumhon Mahtbog Phlhppmes 
Mrs Ganda Nakamanee, Pakchong Thailand 
Mr FranCISCO Gabunada Leyte PhlllpPlnes 
Mrs Elsle Gabonada Impasugong Phlhppmes 
Mrs Jmdra Samson, Research Asslstant, Phlhpprnes 
Mrs Vu Hal Yen Tuyen Quang Vietnam 
Mr Leonardo Moneva Cebu Phlllpplnes 
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Appendlx 4 Addresses of country offlces 

P R Chma 

Mr VI Kexlan 
FSP 
Tropical Forages Olvlslon 
Tropical Fleld Crops and Animal 
Husbandry Insl/tule 
CATAS 
5717370anzhou Halnan 
Fax (86-890) 330-0157/0440 
Emad y/kex/an@21cn com 

IndonesIa 

Ir lbrahlm 
FSP 
Dmas Pelemakan TK I Kaltlm 
Jalan Bhayangkara No 54 
Samannda East Kaltmantan 75121 
Tel (62541) 7439211741642 
Emall ,brahlmfsp@samannda org 

LaoPDR 

Vlengsavanh Phlmphachanhvongsod 
FSP 
lIvestock Development Dlvlslon 
clo Dept of Llveslock and Flshenes 
PO Box 6766 
Vlent/ane 
Tel (856-21) 222 796 
Fax (856-21) 222 797 
Emall f1spvte@laotel com 

Dr Rod Lefroy 
CIAT-As/a 
PO Box 783 
Vlentlane 
Tel (856-21) 770090 
Fax (856-21) 770091 
Emall r lefroy@cglar org 

1 
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Phlllppmes 

Mr Ed Magboo 
FSP 
lIveslock Research O/vlslon 
PCARRD 4030 Los Baños 
Laguna 
Tel (63-49) 536 0020 
Emall ecmagboo@laguna net 

Or Ralph Roothaert 
C/O Ms Oea Bomlta 
FSP Regional Offlce 
CIAT clo IRRI DA P O Box 7777 
Metro Mamla 
Tel (63-2) 845 0563/812 7686 ext 
2406 
Fax (63-2) 845 0606/ 891 1292 
Emall 9 bOnllla@cglar org 

Thalland 

Mrs Chalsang Phalkaew 
FSP 
Olvlslon of Animal Nutntlon 
Department of Llvestock Developmenl 
Phya Thal Road 
Bangkok 10400 
Tel (66 2) 6534491 
Fax (66 2) 6534933 
Emall fspthal@ksc th com 

VIetnam 

Mr Le Hoa Bmh 
FSP 
Natlonal Inslltute of Animal Husbandry 
Mlnlstry of Agflculture and Rural 
Oevelopment 
Thuy Phuong Tu Llem 
Hanol 
Tel (844) 8385022 
Fax (84 4) 838 9775 
Emall fspvlelnam@hn vnn vn 



Appendlx 5 Llst of proJect pubhcatlons, 2000-2003 

Books 

Bosma, R H , Roothaert, R L AsIS P, SagUlnhon J, Blnh, L H and Yen, V H 2003 
Economlc and social benefits of new forage technologles In Mlndanao, Phllipplnes and 
Tuyen Quang, Vietnam CIAT Workmg Document No 191 Centro Internacional de 
Agncultura Tropical Los Baños Phlhpplnes pp 92 

Horne P M, Stur, W W, 2003 Developlng agrlcultural solutlons wlth smallholder 
farmers - how to get started wlth partlclpatory approaches ACIAR Monograph No 99 
ACIAR Canberra pp 120 Pubhshed In Enghsh and belng translaled lOtO Chlflese, 
Indonesia n Thal Lao, Vletnamese Khmer and Burmese 

Roothaert R Karan¡a G M Kanukl 1, Paterson, R Tuwel, P Klrulro E Mugwe, J 
and Franzel S, 2002 Calhandra for hvestock 2nd edlilon Technlcal Bulletm No 1 

Slur W W Horne P M 2002 Developlng lorage lechnologles wlth smallholder farmers 
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Appendlx 6 Onglnal cost estlmates I(US$ '000) 

I 
Item Bank CIAT NARSs Total 

r .. .. __ ... 
Research Personnel 
Inlernatlonal 

CIAT ProJect Coordlnator (18 pm) 195 195 
Resource Speclahsts (36 pm) 170 170 
Shorl-term Resource Experls (6 p-m) 60 60 

Local 

NARSs Personnel (1,152 p-m) 576 576 
ProJect Supporl Slaft (72 p-m) 39 39 

Internatlonal and Local Travel 

Intematlonal 90 30 120 
Local 48 74 122 

Research Work Equlpment and 
Materrals 

Research Support 220 240 460 
Equlpment (computers penpherals) 25 20 40 85 
Supplles/Communlcatrons 43 15 90 148 

TralOlng and Human Resources 
Development 

TrarnlOg and Exchange VISlts 162 60 222 

Dlssemlnatlon of Results Networklng 
Technlcal Support (Workshops Reports, 
Coordlnatlon) 

Workshops 60 60 
NetworklOg 18 18 
Reporls and Pubhcatlons 30 30 
T echnlcal Supporl 120 120 

Admlnlstratlve Supporl 145 145 

Contlngencles 90 90 

Total 1,200 380 1080 2,660 
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Appendlx 7 Flnanclal Statement (January 2000 - June 2003) 

CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL· CIAT 
Developlng Sustalnable Forage Technologles tor Resource • Poor 

Upland Farmers In ASIa 
Funded by ASlan Development Bank RETA 5866 

In U S Dollars 

Granl Penod 20 January 2000 lo 30 June 2003 
Granl Amounl US$ 1 200 000 

Approved Total Proposed 
Budget Expendlture Reallocatlon Balance 

10-Mar-03 2000-2003 
Cad e (US$) (US$) (US$) 

A Research Personnel 
Intematlonal 
Resource Spec,ahsl A2 213962 225717 11755 
Short-Ierm Resource Experts A3 96591 92266 -4325 
Local 
ProJec! Support Staff A5 40094 40094 
Sub-total Personnel 350,647 358,077 7,430 
B Travel 
In!ernatlonal B1 70367 70368 1 
local 82 30207 30207 O 
Sub-total Travel 100,574 100,575 1 
C Research & Matenals 
Research Support el 289310 288446 -864 
Equlpment C2 34818 35502 684 
SupplleslCommunlcatlons C3 24147 24147 o 
Sub-total Res & Matenals 348,275 348,095 -180 
O Trammg & HRO 01 92,068 92,068 O 
E Olssemmatlon, networkmg 
Workshops El 61936 61936 O 
Nelworklng E2 6237 6237 O 
Reports & Publtcabons E3 97709 88229 -9480 
Sub total Olssemmatlon 165.882 156,402 -9,480 
F Administrativo Support F 1 142.554 144.783 2.229 
G Contlngencles 
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