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Welcome Address 
George A. Marlowe 
Director General 
Asian Vegetable Research and Development Center, P.O. Box 205, Taipei 10099 

On behalf of the entire staffol the Asian Vegetable Research and Development Center 
(AVRDC) I extend to each of yon our warmest welcome to this very important Workshop. We 
hope you will be conf'ortable We hope you will .nijoy the good food in Taiwan and get lots 
of rest, because we have a great deal of work to do in thi ; comning week. 

This Workshop provides a valuable opportunity for all of us to share our problems; increase 
our undcrstandi%g of the regic-i; and developnent pathways for collaborative problem solving 
and technoloigy transfer. Each group has a personality of its own. Already one can sense that 
this group is an open, congenial and concerned group. 

We have in this room a significant collection of experienced and dedicated workers of great 
capability. It is hoped and expected that this Workshop will be able to duly record the current 
status of vegetable development in Southeast Asia; the p~roblems constraining its research l)tential; 
and assess the manpower and resource base from which realistic plhnning can develop. 

I would like to introduce the two key persons at the head table who have contributed so 
much to the realization of this Workshop. We are deeply appreciative of the significant financial 
support and encouragement provided by l)irector Soeksmono B. Martokoesomo and Dr. Nihal 
Amerasinghc, Senior Sector Planning Specialist, Agriculture Department (West) of the Asian 
)evelopment Bank. We arc grateful for the cncouragcment and assistance injected by Dr. Paul 

C. NL, Chairman ol the Board of l)irectors of the AVRDC. On my right I would like to introduce 
our l'ormer Deputy Director General, Dr. Paul M.H. Sun who has been very recently appointed 
as Commissioner of the Provincial Dept. of Agriculture and Forestry. Very shortly we will 
ask Dr. Sun to say a few words to the group. 

I wish to introduce the very i,ard working committee who helped to put this workshop
together. Dr. Romeo T. Opefia, Director of our Crop Improvement Program served as Executive 
Chairman. Mr. Michael Chin, )irector of Administration has been responsible for your many 
arrangements of housing, travel, etc. Mr. Bruce T. McLean, Head of lnibrmation Services, 
has been responsible for the many facets of publication preparation. Mr. Diosdado Castro, Head 
of our Training Office, was responsible for meeting room preparation and audiovisual facilities. 
Serving the broad range of activities of the programn were Drs. N.S. Talekar, Paul M.H Sun, 
S. Shanmugasundarani, and Samson C.S. "'Isou. 

We are all looking forward to our fruitful week together. We hope those of you who have 
been to AVRDC before will enjoy renewing acquaintances. For those of you who are nmking 
your first visit to AVRDC we hope you will feel a part of the family spirit and dedication to 
service for which this Center is well known. 
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Opening Remarks 
Soeksmono B. Martokoesoemo 
Director, Agriculture Department (West), Asian Development Bank, P.O. Box 789,
1099 Manila, Philippines 

Director General of AVRDC, Directors General and Directors of Agricultural Researchof the Governments of Indonesia, Malaysia, the Philippines and Thailand, Distinguished
Delegates, Ladies and Gentlemen: 

I am privileged to have the opportunity of addressing this opening session of the Workshop
to Establish a Collaborative Vegetable Research Program in Southeast Asia. I am indeed honoredto be here and would like to convey to you the greetings and cordial good wishes of my colleagues
at tie Bank on this important occasion. Tile Asian Development Bank is happy to sponsor thisstrategy planning workshop for vegetable research scientists and research policymakers from
four of the Bank's member countries - Indonesia, Malaysia, the Philippines and Thailand.
We are grateful to all of you for having accepted our invitation to devote your precious time
and incomparable experience to contribute to this important Workshop.

I would like to take this opportunity to give you some insights into the Bank's involvement
in the agriculture sector in the region and in particular its support tor agricultural research.I would also like to indicate to you tileBank's perception and expectations from the Workshop.Agricultural development has always been an important concern of the Bank. Over the period
1967-87, the Bank's total lending to the agriculture sector amounted to about US$7.0 billion,which is about 32% of Bank lending amounting to US$22.1 billion. The Bank recognizes theneed to support agricultural research and has funded such activities on a selective basis at the
project, national, regional and international levels. During the period 1967-87, the Bank's totalsupport for agricultural research and extension has amounted to US$313 million or 4.5%its agricultural lending. We believe that, given !he current resource constraints, volatile economic

of 

climate and rapidly changing needs of the region, the future development of agriculture wouldlargely depend on the technological breakthroughs generated by research. There isalso increasing
recognition that future economic growth and development would come from a science-based,
rather than a resource-based, strategy.

The countries of Asia have made impressive advances in the production of rice and wheat over the last two decades. Rice and wheat are the major sources of calories (and often protein);
the plentiful supply of which has minimnzcd the possibility of famire in all but a few isolated 
areas of the region. However, many people in the region die prematurely because of diseLsesrelated to malnutrition and millions suff"r ill-health from dietary deficiencies. Malnutrition iscaused by several factors but the shortage in the supply of' egetables, which are an indispensablepart of the human diet as an important source of vitainirs and minerals, has been a major cause.The availability of vegetables in Asian countries is low. In the past, production and research
have been largely concerned with cereals and plantation crops, while vegetables have beenneglected. The situation is changing as many of the countries, especially in Southeast Asia, have 
more or less reached self-sufficiency in staple Foods and are now placing more emphasis on
the production and research of nutritive food crops.

AVRDC was established following the signing of an agreement in 1968 by Japan, theRepublic of Korea, the Philippines, Thailand, the United States of America, Vietnam, Taipei,
China and the Bank, to undertake research on improving the production of protein-, vitamin-, 



and inineral-rich vegetables. The Bank's firsttechnical assistancec to an international center was
 
to AVRDC to establish its physical fiacilities and experimenlal farm. It is our view that during
 
the past two decades, AVRI)C has made good propress Iowards achieviniy its goals. Advance
 
lines ol all iis principal crops are being el'ctively tested in national progratms tirroughoutl Asia
 
and the Pacific region and many have IbCCn reVletasCd as named vaietlies inthe Bank's mebier
I 


;tItitatiin of b'in rnanaect 

cnter and has been cot'ireIIded lot its colntributions to developmeCnt an1d tie tlalil ofIits rescarch
 

work arid is rccopmi/cd as a center o't c\cllence.
 
We bCliC\c Ihit tle tionai0)l atgriculmltr;l rc,,carch systems, Cspeciall\ in Southeast Asia.
 

have nlfilCd 


cotntrics. AVRI)C has also) actipieCd a a well itittarimonal research 

I1, .h\V I I)('", irtpi)ovd \cigcAlct? prd(tLtirn lehltol(og\ and training. The Bank 
has I)rOidCd technical asistance ,uppott IoAVRI )( to c tahlishl OIrC;tlth activities in: Indonesia, 
the Republic ol Korca, N'lattv,;i:, the lft-l~llipilimes and ThailMd. The reaSon the Bank's fcus
 
in supporting vegtale resCarch in Southcast Asia has beel; the? sattlitScto\ I'\ cI of basic staples
 
ill these court;ics and flhentatiotal intercst , oil filc prodttctiotn of high- v"tluc crops such as
 
'vettctables. AVIl)C,,Ihilatcal poitilrm,,, lateRl, initialtd anuld Bank funds, have
Mttplprtcd lrot 
in\volved asplects of Iaillilg. 1lMtllitmtmo disetiiatton 1l10n dir ct COII;tacis t;ILIIt 'oldUct 
of S.tiposia aii lll collaborali\C geririplatl IlIthis rI'garl'dlookand %rk,,hops. vallnatiotn. 'wet? 

r'valr.,d to Ottltcfildi', Of* ZIald\ coiII'ss,0lW'I illOjUtillon with thi, \orkshop which will 
bC plreseIntCd by d CO(isnltaMIl ot the iillulC ofle OIutreach acti\'iites. 

AVRI)(" ha, nw been iilexitnct fLor',lmost, I, tO dce;S anid it is rile irstock-taking. 
The ideal role ()Ian internatilotal r-,eacul center slotlhl be One that is sUpptltive, tller thlln 
competitive., \6 liegoals otfthe tlioliolml ;arictilturral systems. AVRI)C'; research strategy 
sor faIr itt gellrafting IwV ht'Ch'liohiuy has heavi lv favorltt he?puibltrri oritedlt applied rcsCarch
approachI. U11nn1ti nl\ titepficilal gtoal of teie Aia-Pacifi, r'ions NRS. especially in 

'ari
Sutheast Asia. \%ts self-sufficitc,, i[Itaple crops+. interest iII vgCtables was courparatively 
lIow. Against this backgrotmid we hclie\c that tleongoing strategy followed by AVRDC to 
emphasize applied research was well iustifled. I howevet, witt the refclctsing of nationall interests 
in Southcast Asian countrits t hilgh-value crops like vcgetables. transfer of improved vegetable 
pruodtuctioin techrlogv, and the illIpruvelIC[it of' research rmantrpower capability. would warrant 
a rcenirtatiit the roles of institutiorn like AVRI)C and the NARS(of a tchnlhg'-producing 
both individuallv and Collectively. Rescarch-capable NARS in Southeast Asia could well assume 
somC of te ladl of applied vegetable research which has hilherto been AVRI)C's respotisibility. 

These cotictis \vriWUld be the sbi jC of dlisctssiii at this Workshop We believe that it 
is now timely t,.) roles of' AVRI)(' arnd tie NARS inSouthsCtS1 Asia, individuallyexatitie the 
and collectivciy. A matter wortliy of carelitl consideration is the proposition that, in the interest 
of efficiency of resouliCc Litse anrid resca rtih ,tVR ,AOiItdon t .'A I)(l coCntratc more of its flitUre 
clTiorts Oitupstrca (Siittrategic) research a.nrd leave the downstteani (applied and adaptive) research 
to the NARS. Another conside;atilrl is Zite pr)ssihility tt setting-up a fiirmal vecgetale research 
network anitotg SoUtheast Asian cuntries which, share atcoirtllioll tnvirontimnCrtal profile. have 
sinillar biotic Cpests and disCases) arid abiitlic (soil and climate) stresses, and relatively well 
developed institutiontl capability to spread tle wroirkload. SucIi coIlabOIratioi could have several 
advantages, inthe main, avoidance of1dupliCatiii arid tie sharing of resources. These possibilities 
nced to be fuIIy examined in Ire interests of optimizing the use of'scarcc r'CSOtlices aid promotion 
of research of relevance to the region. These matiters will need to be fully discussed and 
recoi, nendat ions made based Oil your dcliberations at this Workshop. 

Mr. Chairman, it is dic Bank's expectatin that this Workshop which brings together ligh
level research policyitakers and leading vegetable research scientists from Southeast Asia will 
help to: define the current state of the art for vegetable research: identify gaps in vegetable 
research; indicare the availability of tcchnical maripower and fIacilities; establish priorities for 
vege able research inthe region. develop a collaborative program of 'workwith judicious allocation 
of responsibilities amiong NARS based on existing manpower levels and skills, including 
considerations of sharing of facilities, expert consLltations. irlftriation and gerrnplasrn exchanges; 
delineate future research roles of AVRDC vis-a-vis NARS; and fortunatc a collaborative 
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vegetable rc, icrch pin;iln toi Aniti~ii:\a. Ii, Workhpit,iml inipolItflitThe Kink pcicckl''s 

Step Illn i hiiil IcN.il-ch ol Cit~ i ll ii lliiIli ANiI il iii.1 \N ilialic \\;I iiid looks 

lo :-ili Irdt o( il I esc i ltwiN , l\o \ oIpI llciI ll \ 11 ;'Iolkl. W c i l iithe p ui c i S(llk i lt p onl~ 
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il) ,\Iiol itoboc rclo cii 1111 li iiili I\o kill 1oo[I ; itaicoiti ilIi k i n te 

ofIic l oCI~~0ti' ,, \ lliI tkLLC ll~lti 'I 011 ou illN, CiCI 



3 

Conceptual Framework of the Workshop 
Romeo T. Opefia 
Plant Breeder and Program Director, Crop Improvement Program, Asian Vegetable 
Research and Development Center, P.O. Box 205, Taipei 10099 

Perspectives 
The Asian Vegetahle Research and lDevelopinent ('enter (AVIRI)(' has been engaged in
 

the illpr,,eillent of vegetable prO uCtioll for tihe lit, hlnid tropics since its ilicel)tion ill
1972. 
lechinological advances illtropic:il,, adaptCd v'egetale cnltivars and illproived practices for
 
vegetalie production haxc leei achiiC\ed (hrongl AVRI)(' research.
 

'Th' 1 nalionail tricuiltjil rseuarch s-steCli, (N\RSI i tile Southeast Asian regioli have used
 
AVRI)X's iniproved vegetablC pI)odtclimiil tccluollgy. This tecllllhiig' has beein trIllSlfereu to
 
tile
NARS in the regiot through various media, such as 1hk AlD)I-Ildel bilateral projects in
 
the Philippines, Thailand. the Rep. Miala\ -Ia
of' Korea. and IndolCSia: info-tal collaboration 
ailiong scientists, uiaining programis :1tAVRI)( and at lhi'li;ilaid Regional 'raining Programs:

and illr'lllrtiOll lranlsfler thlronlh puliclatioinS.
 

Relative self-sullbcicIcv' in tlie basic staple Iood in Southelst Asia has led to a welcome 
fIcUsilg folthe NARS' interests on high value crops like vegc ales. I)urin- the 1O98s allny
couttries in the rC+ioti haw developed acti\e pi nratCs of degree-oriettd iiianpaxver development
iieeded f1r the iiliplelicilittil ol their revised iiotioi;il irioirities. AVRI)" has bell a dependable 
partner lthe NARS lor nianpower devehopi,.t aLthe teclIjnical level: development that is lso)crucial in ffecti ig a praigre siveChange i the \uq'Ctable i hidnstrv. A 20OLI n1t1lr Of llatitll.l 
program personnel in the region have successfully completed AVIRDC training programs.
appreciably strengthening tle manpower resonrce t iheNAR S in t0le regio oiver the pasl,;tdeCade. 
Although diflf.clh to iteasture. the depLo, iCnt o'these skilled persotnel in the national vegetable 
programns has Cnhanced their research and deehoplnt nt capijbilities.

Are developiients invegetable research il tileregiot prilmed IMr eLtworking? This and other 
crucial qtuestioIs on resCarch coltaboration will be ftcal poinls for discussion and consensus 
building in this wcek-long regional workshop. 

Vegetable Research in the Developing World - General Reflections 
Vegetable production and its attendant problems pathetically predates the nat ional vegetable

research prograiis in the developing world. Despite the importance of vegetables in the human
diet ard their long history of usage, vegetables havc not generally been given the research attention 
they deserve. 

[)Cee0opiig countries usually eariiark their limited research budgets on "belly fillers",
particularl staple grains, and have lreely ignored vegetables. 'lThis is tiderstandable since these
hasic conmodities are produced and ctlmisnrued in large sCal e and thlie i l re s iI total foo0d output
that may resllI f'ron ,ininvestment in resear,:h is correspondingly higher. Tle\' me also bviously
-political crops whicl demand tle unwavering amention of tlie country's policynakers.

Vegetable growers tend to earn higher incomnes than 111ost other farmers because of I\vo 
faictors: inore ititelsive land use and tilehigh econmic Value of vegetales. It is. therefore, 
common to find that vegetable growers eagerly seek new tcchnliogy . With this driving force,
progressive changes invegetable productiOii, linited as they may he, have taken place even 
in an atmosphere of' miniimal research atte itioti by the national programs. However, as stated 
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abo\ e, most countries in Southeast Asi a have been nu, iing to st relngt he' their curre national 
vegetable research systels. 

[or a diverse group like vegetablcs, the list of potentially researchable species is long. In
addition, the mettuods of productioll and even tile ,.ses olfi parlicliar ealble varv frIon placeto place, nmakinI tieigroLp diffictlt to nmanage at the research level. With the limited resources
allocated fhr vegetable research that is coiunlon in maly developing couintries, we may yet
continue to see vegetables as a ncelectd coniiiodity even as the interest and capability in the 
national vgtblc proeraiiis progiessixcly increase. 

Collaborative Resiearch -- The Road trj ,ost-effective
Tec.inology Generation 

Research capabilities alionge the NARS ,Ar. ionsiderably. Sonic NARS halve i fairly good
balnce of tianpIPower acris ; disciplines, si bcieas oheis do not. Som i afe ealer concenlration
of trained personnel in :ll area 01 :'.pleitiNC ,.hilc WtNIii;a he lhehackiii, in others. The critical 
mass of scientists nleedd to dcv Ile\pnew knOWlcdc ' th ilbod licl of agriculture nav notbe preseni in allnl I ) c national pl llolii; thercfhre. ct!cClisc .joiline 40 resources aiinlOlie tileNARS in the region and fucusiiie th,_.ilej,i k o)ii specitic prohlcnis Ihroug h collaborativC a.s,.iation 
appears to be a logical. ,ost.ctfciii solution. This is cspccially iliporiarit iniiilit of tie tiglt
fundint! opporlutiie> o'0rrCsCairch Il ]ccCIII ',cars.

A collaborative linking of' iati l I. *..:rch systeis \\ tO ldallow :!brtoad coiiipliiic iitationof the streiu th and %,+cakncsscsof the par'iL ipatiii, liltnibers. In this relationship a coiuntr,, withstrength in a particular held could take the lead in tcliiolohgy dt-ev,.lopIillt lor that "iClwhile
oth,,rs narshal their re"ourlc-'s ile they are nost strolil. Th'i 'lcherewitialofatlt, individual
ineniber couNtry could thW; be collectively fhctised to solve the technological probleims that its 
pcrstmnne; have been trained for and ha\ c tie expericicc in. Techitic:l outputs are then sharedwith other Ieiibers if the neit\ i't k. There sCeis to be little doubt that the vegetable research 
+roagra.ins in the developing couintrics of :\,,ia. where theric is t long history of'vcgetable u'-ag,a good concentration oi interest, inrcased lc\ei of stafing, and an enhanced quality of resoarch 

personnel, could benefit tiniii a coliboralive research relationship. 

Some Fundamental Grcunds
 
for Research Networking in the Region
 

The bases for the eslablishinient of' a network nmust be present el'ore it can be forned.Obviously, the itiosI inip,irtant cotsideration is ss.hcther there are coimion strategic interests
for all prospective illmbers. Pluckniett and Smith (I 1.)84considered that strong self-interest
underpins productive nt tworks anit; that efflective netw rking cainot be Mandated. Socioeconoinic
lactors, ethnic affilities, geographical and clifiitulogical houitology, and other associated effects
uinderlie these connion denominators and fornm tie bases of having widely shared problems that
motivate participants of tie netwvork to contribute effectively.

Counitries in the Southeast Asian riion have coinitoi denominators which iay rationalize
the establishmeni of a regional vegetable research linkage. The iost obviotts of these are as 
follows: 

" Homology of environment: Southeast Asian countries share, in large part. a comion
environnental profile. A hot, hunid cliniate generally typifies the region throughout most
of the year. Production systems shC,ould be largely transferable within tie region.

" Similarities of production constraints: The constraints in the production of vegetables
in the region are largely the same. For example, production of many \egctables in the
region suffers from high temperatures and high rainfall. With few exceptions. the tmajor 
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diseases and pests ofl vegetable., arc s tnt 'li. \'egetable piroductio nilla Ticir.tIC, te SySt+"etsI'; 
developed f6r one Coutlry 1aI beIldtpled if tlother with nuitinital chancs. 
Common vegetable commodities: A good proportion of the vegetables that are grown 
arid cotsnied ill Southeast Asia aic the saei lrolll conilti', to cttltitrv'. Priorities aillong 
NARS itay differ: nonetheless, it should nt he difihult to fitid ve\ ta lle species Mhih 
ate ofcllinlloll interest to all olf thet eoittrics in the reg ott and whiche, hased ott colllliton 
strategic ittotivatiotis, networkable. 

Networking the Region's NARS - the
 
Why and the How's of the Workshop
 

The tileh. tlhis,, xu'kshlp canttt belie its ltrim~ui goal v htich is to bring titgeth', tile intercsts 
ofI the lational vcCtle research prot'ralt, Ill Soutthtealt Asia, paiticularly ttose of Itidoiesia, 
Malaysia, the Phililppitles and lhailanfd, itto a collaborativ' relatiotship. Tlt benelits that would 
accrue frtt a ttuttual ;tssatwitt have beei discussed ;thM L., l.tckicLt atid Sithli (I 984. 1988) 
and Davis et al. ( t90) trte: lCd lthesubhjccl of pa otIl , lltit collahoralive teseatlth More extetsively. 
lriefly, these helits ar is h1.,\ ;l'roal'r plmsll, ot issuCs b\ tetworkiig:i.,: te coveLtcd 
cost-eflectivelless of, research it;i, bhe biot chi about b\ tile shariti of lresurcels_, hettcr use of" 
inltriut1atititi, atd reduced dupliCtiott Of rCsea'ch: t.\\ itsightltie aiuICd as scicnlists at cexposed 
toi bro,lde'r base ot relevati i1tllol'tatllot . I.e rillCh tlllhoditOl ies ate,, iitpIt wed:c o]titit lliCalion 
anong researclier's is cfltianced: and, nctworkihg lcadsto llc tainititg opprtunttiies, especially 
in short-ternt, tietwork-related expertise. 

In order to clear the wit' t rcalistic nctworkitic of' the regioit", NARS., ,crtait itechalllisitls 
have beeti buill into tihe pt'esnllt \orksliop: fIt prescl:ttiot of' fitts Otill ihe state Of vcCUbleC 
research itt the retitn, incltding a discourse ott the vital issuets aflcting the itdutstr,,: (2) witdow 
casing of nlaidel ,cctable itidtinrics and a sticccs,,ftl agricultutral researci network: (3) 
developtnuit of' recommendatiots [ot- cotliatioativc vegetable research iin the rciotio: and (4) 
the preparatiin of joiht lrt'oicct prptsls aft'r the workshlop for suhmission to 'uidinig donors 
its idirttilied by tile natiit a progranis. lhese itclatis s are depicted Its stcpwise protedures 
im Fiigure I and are elabotrated below. 

Current Status and Priorities of Vegetable Research in the Region 

The first principle of succssfItIi i wi\trking is predicated on afclear defintiito ffthe prolenis 
and develipmenti ol'a realistic research agenda (PhIcknett and Sinith 1984). In order to effectively 
addresL, this precotnditioi. this workshop will devotc a gootd part of' its effort oil taking stock 
of the state tl vegetable research in the regioti. This vital exercise has three contponents. The 
first involves iin updating on the status of vegetable research and priorities in the 
national programs of the region. In order it obtain ttt ldequate evaititiotti t"cOctipottents, 
two inain resoitices will he used: reItNs otl research atd policy ott vegetables by various national 
program teanis, and an otvcrview of vegetable research ill the regintIbased On a stIrvey of natiOtal 
prograt peu'tiMtIel. The scCoTd coniponetit is i general treatise on the vegetable research 
and development activities of AVRDC for the region - what it has offered and contintues 
to offer in tle way of' new vegetable techItnogy ill its service to tie natitnal programs in 
developing countries. AVRIDC has eigaged in thi.; service since 1972. It is, therelbre, appropriate, 
to evaluate the stttis i' vegetable research itt the regitn, to see whether this service has largely 
betifit,.ed lite national prgralms and hiow it inay have helped upgrade the status of vegetable 
rese;a,,_ih. The third ci;,mporent, tht;, is an evaluation report on the impact of AVRDC's 
vegetable research for the region. 

Crucial Issues Affecting the Region's Vegetable Industry 

The workshop has alst been structured to explore the vital probleis of the vegetable industry 
in the region. While Itighlightirg the major issues may not necessarily guarantee an outright 
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Figure I. Stepwise mechanism of the workshop. 

identification of networkable projects, the special topics on vegetable seed industry and the
market potential of vegetables front the region are, in AVRDC's perception, both veryimportant to warrant expert consullation and discussion in this workshop. The national vegetable
programs gathered here will certainly attest to the special significance that is being attachedto the above subjects. One ony needs to recall cases of' vegetable growers saving their ownseeds because of the lack of good quality seeds when growers need then. And what about thewoeful stories of farmers having to plow down their lie!ds of cabbages ind tomatoes becausethe market situation makes it is no longer profitable to harvest? We have, therefore, invitedexperts to tackle these issues on a regional context. Drawing expert advice from the long
experience of these experts provides the participants with an objective understanding of these 
problems based on third-party analyses. 

Successful Vegetable Industries in Asia: Model Cases for Emulation? 
Although chronicling tie success of the vegetable industry in neighboring countries maynot be directly relevant to the issue of collaborative research, there are merits to bring themto light in this workshop, if only for national programs to draw useful lessons from. 'he Republic

of Korea and Taiwan, China are two cases in point. In both countries the vegetable industry
has been a model of strength as attested by the flourishing and active private seed sector,extensive vegetable processing enterprise, vigorous public- and private-funded
vegetable research and traditionally much higher per capita vegetable consumption 
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these countries? 
We believe there are and in this \vor shop we have invited two respected and experienced 
vegetable experts who will present an account ol vegetahle research and development in their 
respective countris. 

compared itothe1r countries in Southeast Asia. Are there lessons to learn l'roi 

Networking Concepts: Potential Role of IARCs and a Model of Success 

Networking among agricultural researchers is not a ,ovelty. Plucknett and Smith (1984) 
traced the development of the networking concept and ctcd examples ol successful networks 
in relatively receilt historv. The international agricultural research centers (IARCs). in particular, 
have acted as catalvsts fo-rn tievclOlwlnt of many tgricultural research networks sine the 
1960s. Ainong the Oldest atnd Monst widespread of' these IARC-ineIiatcd networks are the 
ifternationai testing nurseries (ITN).The pOptlilrity of the ITNs is undcrstandablc since they 
provid: the crop inprovement piograilts O1 tileIARCs with a,wide range of geographical 
conditions inwhich to evaluate ecnotvpes. Th' advattaCs ,f1inultihocational testing are obvious. 
Moreover. intcrnational iursries serve Isatdea'ly wariling systell to mnitOr outbreaks of 
new strains Of pests ;llld ad\'nce possib.le sources of resistance.diseases and to identiy well iii 


One of the largcst international testing networks in existence today is IRR?'s International Rice 
Testing Program (IRIT),eilbraci:ag some 1.00(0 rce research scientists front more thanl 70 rice
producing couintries (see Ses I-uin tOese Pr ccdii gs). [he IRTP was started in 1975 and has, 

hitherto, it wealth of experience on the actual working mechanisms of it network, its dos anl 
its don'ts. We have. thereftre, invited the coordinator of IRT to providle the participanlts to 
this workshop with an inside view of'how the IRT functions and what experiences in the rice 
research network nmav be brought 1alog to her in aItNpotential vegetable rescarch collaboration 
in Southeast Asia. 

Much like what other IARCs have done for their mandtte crops, AVRI)C's role in any 
cmlIahorative vegetable research network in Sottieast Asia would be catalytic in nature. As the 
majir vegetable iesearch entity tr the region. AVRDC could hell rttionalize alnd encourage 
the fo rmation of netwirk(s): it inay plty a coo rdinating function for the network: it may serve 
as a clearinglhiusC for any type of'network requiring thuh, eg. infou'niational network, it can 
offer training opporitiities, especially short-term training prigranis that are functionally relevant 
to the network: it can provide technical Ielp in various forin s such as published naterials and 
direct scicntific consultatiins; and, it call, if needeI, back stop with specialized research the 
teclnological needs of the national programs in the network. AVRI)C can do all of these but 
it cannot mandate the nature and the Functioning of the network. In this workshop, therefore, 
the AVRDC management also puts forward its views on the potential role that AVRDC could 
play in a scenario of'regional vegetable r'escach collaboratiol. 

Recommendations for Collaborative Vegetable Research 

Given tie background information on tile current status and print ities for vegetable research 
in Southeast Asia and other relevant information, the NARS delegates to this workshop will 
be taken to task to develop recommendations for collaborative vegetable research. Specifically, 
this will involve assessment of fiscal and human resources, physica facilities, and comparative 
research targets among the NARS in order to arrive in logical steps at the following requisite 
points before atmutually beneficial research linkage could be conceived: assessment of 
common objectives and priorities; definition of tangible areas for collaborative 
research: development of the working mechanisms for collaboration, including 
organization and nctvork administration, network budget, and how resources and tasks are to 
be shared among network inenibers; and finally, all these preparatory steps should lead to the 
development of recommendations for collaborative vegetable research inthe region. 

The group niechan;cs needed to develop the final rccomnmendations will be the subject of 
a discussion session alcLr all papers have been presented. A fundamental issue needing an 
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immediate answ er in this session is tile sc oie of a researih ni t ,vrk Imha wOUld be appropri ate
for veetabes ill the region. (Owven the culrrenllt ltte of ve._ctale. resarch, shltilehe association 
be a general "rruibrellh'" neiwork with collrpollnl sbie-t\, orks or wIll l scrics tit indcpcndent
and.specific are he rtmore 

to provide a rational basis for (aniii .illicilanls into \ 


problei c, .nemorks efficient ;ard aTpripriaCe: hi'rC \vtihl be a Cd 
e tith irk inL, groups which will then 

be chargcd with the t;lsk to develop the flial rec'omiicdatitons. 

Joint Proposal(s) for Funding 

Te'lre pir riraatio jit It~proie proptsalsi isIa p)tistor'kshotp acti\' it that will be grcaly,
faciliilalCId b, Ile ,Ut1)111S ciLierC;I, d Uill z lilt: \kuksliol. It is excLditlOy ipioirtant thIll the
reIgionrl's NARS tC 'rv iriuchIli ll il Ol ii respel hittheir recttillildaltiois is tihe\ will he
incorporated per s' in the p'iCt itill h c [lie scopls Recarlless o' of the irctwork(s) ilial 
the NARS chlotse to oruaniz(, ill Ihis ,oLhtihle joint pl'til it(,,) hld be' reCalislically
ietworklic prlojects. Tiese p ip!o,,si) \\ ill be ipreiarld al AV I) lisilg lhc'eltl)ilts fron
this wtrkshop.heru irher r icvb the N.\RS. the coniplttc proposa.li~ will then be
sbnlmitted by A\VRI( it) tIh.epiicii:i lndinlldOllor,) which 1ay a1lsi haVe Cnb identified 
as reian1integral irl til I CCOthe iii llr ill. 

Refining AVRDC's Research Strategies for the Region 

Although this workslop is prime ril ai l] lldat eplorii1 let pI)Otltial for networking of'
egetahle research. 'in cquilly irnllrirtaili slpil-(ilT is the oppotunily for AVRI)C, in contctrrernce 

with tihe region's N.RS. to reline its icsc.ch strateieC blir the riion. hi ilicula aiCoeptl aI'll
aial,,is i i,:incMirre app[liCd v stNaicic \' 'etalhlc rccach I'or the region nay be a pprop~riate
to reflect thle clangin eedsl,and c;:pacil\ lhr iecCilC'h iul tihe national proitgraints. Yillc Ile inception
oi AVR I)C. its straitcgy il gnerirrrg newk ti.eLhihlth gy has, he,aviyv tiId tile [proleu-orinited.
applied research approach. At1 ihatl tilte principal 'ilal of' tllireuiors NARS was self'
sfl'iciecV itl stalC crops. Interest oii vctables was colnlaiari ely lower thei than in recent 
tilliis; filrore,the strltegy to ctllrasiCi lppIicdi r'Ie.eaulh was Uniticl. 

However, dev hl pnents in tIle region in rcCnt 'iar,. suc'h IS tlre inliisitOn 0' iirpU'oVed
vegetale productiort icclitgyl. atailiiCrIlt of sell'-Snf'tiCIerre irll aSic staples. rl fOCUsine 0f
national interest oil sec itlary" cLTS like V'CeableCs. ;!lh lire Conctorrmitarnt riranpower
dCv'lCirirt to irllrCict t reCviCsed ntllional agrictilunral plans herald phase in thea new 
relationship betweenl a tcchntloprpfrodcing insi tti t a like, AVRI)C and the NARS. 

The ideal roie of an irre'rnalitlnal wrieiriCiral i'e.; 'Cill-hc'nlr shOUld be title which is 
sLpp)Otive ralll' 0h4in competitivC iti' ,oals of' tlrethetile NARS. [0r diverse corrlnrrdities like
vegelables. whic, h\.ae lt had tlre benelfl itf strioir_ irallll ower sippo rfor1 l,' N.ir,;ears within 
marry NARS, this role had tIo bc I)lice'd on a "vait ilid see"' basis at AVRDC. As iost NARS
in tile i'egiir a;ilre- to liav'C elir;llrrCC(l ticir research capalbilities in receit years, tire role if
AVRIC vis-'i vis tire NARS Irow tlsCrCs I citir'l revi\\ ;IlId pIossible 'edefillition. 

As (he national rtoiraills assillic riri o" ire a1pid reseacUil'Ch aclivitiCs needed to LvCeltlp
a strtoing vlei iabileinsi'', itiwould s.eir approlp)riatel hatt VRI)C increase its eforts in lotinrer 
Iinge, strategic resca:chli support tile national proti'allls.


Given sti''ieiri litre the 
 vorkin roups shotuld add'es!, ile issne itt, irevisilt"tre bhlicpilit
fo)r vegetable researc mr tilre rc iori. Alternalively, AVRI)C carn develop a dral'i blureprint using
tiic outpuls iron tithis wiirkslop whi-eh couldIthen be distributcd to tile reg iion's NARS for review
and a lidnents lbeire AVRIX' initiates its imrplenitatii. Since Iis blueprinl citrstitutes 
a "nceting of illdi" b t(rxvenile regi.,r;' NARS anid AVIXI)', it is bound to help tirerendously
in sharplyK'octsinti projects and mraxiniii i he expenditure ot Ihe irritedl I'esources fOr vegzetable
research in the region. 
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Vegetables in Relation to Other Crops 

Vegetable crops play an important role in the economy of the Philippines as vegetable 
production, processing and trading provide livelihood for millions of Filipinos. The country's 
varied climate and geography favor the cultivation of a wide range of vegetable crops and allow 
specialization inthe production of the more economically important vegetables. 

Likewise, inherent desirable characteristics of vegetables are attributed to their diversity 
il species and uses. Vegetable crops have a vide range of adaptation to soil and climatic 
conditions, the characteristics of which proved advantageous considering1,1 the country's unique 
geography and v'aried climate. 

Vegetable crops, as compared to other crop commodities, are geperally early maturing, 
have high nutritive value and are suitable invarious cro)ping systems, such as backyard gardening, 
subsistence farming. cash crop production and processed vegetable Iod production. 

It is worth noting that income from vegetable crops isgenerally higher than most field crops 
anid probably as prolitable as fruit crops per unit area and time. 

Domestic Production Statistics of Major Vegetables 

Vegetables commonly grown in the country today consist of annual crops which include 
solanaccous, rucifers. cucurbits, bulb crops and other indigenous vegetables. In terms of 
economic value, nutrition, consumers' preference, general adaptability and extent of cultivation, 
the most commonly grown vegetable crops include: tomato (Lycopersicon esculentum Mill.) 
cabbage (Birassicaolerac'avar. capi ata L.), eggplant (Solanum inehongena L.), sweet/hot pepper 
(Capsict1n at/inutam L. var. annitum), squash (Cuctrbita sp. L.) bitter gourd (Momordica 
chara'ftia L.), cauliflower (trassica ,he'racea var. botrytis L.), broccoli (Brassica oleracea var. 
')uftvis L.) onion (Aliliuta cepa L. var. cepa), garlic (Allin sativtni L.), okra (Abehloschus 
esctulenus (L.) Moench), 'pechay' (li'assicacampestris var. chinensis), and kangkong (ipomoea 
aquatica Forsskal). 

The land utilization, production and mean yield for v,:gctable crops by region for crop year 
1986 are presented in Table 1.The Ilocos Region ranked highest (24%), in terms of hectarage 
grown to vegetable crops, and was fOllowed by Bicol (13%) and Central Luzon (13%). 

In 1986 the Ilocos Region likewise ranked highest in crop production at 273,000 t which 
represents about 32% (of the overall pioduction of tle Philippines. Central Luzon and Southern 
Tagalog ranked second and third, respectively, with 13% and 12% of the total vegetab!e produce 
in the country (Table I). 

There was not much change in land utilization devoted to vegetable crops from 1983 to 
1986 as shown in Table 2. Likewise, only slight changes were observed in total production volume 
for the same period (Table 3). 

Southern Tagalog. with an area of'only about 16,600 ha planted to vegetables, had the highest 
mean yield of 6 t/ha for crop year 1986 (Table 1). Eastern Visayas, which had the lowest hectarage 
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Utilized for vegetable crops, showed a good potenial in Icrnis of na,n y ield (5.4 (/1ha) which 
was higher than iiOst of the other regions. The mean yield for selected v'cgelable crops is presented
in Table 4. Vegetable crops s ch as squasiI.h, cabbage and white potato showed Consistently high 
yields over the 1'our-)ear period.

The Vailie (11'selected vecetahl'es reached their highs figure in 11986 amounting to
US$191.047 million and oblainCd their lowest aniount in I984 when the country cxpcrienced
serious econoulic dificlthics (T'able 5). 

Table I. Summary of total vegetable hectarage. production and mean yield by region, crop year 
1986. 

Region Hectarage Percentage Production Percentage('000) (00) 	 Mean yield('000 t) (00) (t/ha) 

I Ilocos 	 45.7 23.9 273.0 32.0 5.9
II Cagayan Valley 12.5 6.5 39.5 4.6 3.2
III Central Luzon 2.1.9 13.0 111.2 13.0 44
IV Southern Tagalog 16.6 8.7 100.7 11.8 6.0
V Bicoi 	 25.0 13.1 67.5 7.9 2.7
V WesCrn Visayas 17 8 9.3 80.2 94 4.5


VII Central Visayas 9.1 4.8 31.9 3.7 3.4
 
Vill Eastern Visayas 2.8 
 1.5 15.5 1.8 5.4
IX Western Mindanao 4.5 2.4 14.1 I 7 3.1
X Northern Mindanao 11.0 5.7 47.3 5.5 4.2

XI Southern Mindanao 13.9 7.3 46.8 5.5 3.3 
XII Cen.tral Mindanao 7 2 3.8 26.6 3.1 3.6 

Total 	 191 0 100.0 854.3 100.0 
Source BAS 1986 

Table 2. Land utilization for selected vegetable crops in the Philippines, crop years 1983-86. 

1983 1984 
 1985 1986
Crop .- ------- _-

('000 ha) 
Major vegetables
 

Cabbage 6.3 5.8 6.0 6.6

Eggplant 14.2 14.9 15.4 15.1
 
Garlic 	 8.9 5.8 6.7 6.8
Ginger 	 5.2 5.4 5.2 4.2
Onion (bulb) 	 6.7 7.8 7.0 6.5 
'Pechay' 	 3.9 3.7 3.7 3.9
Radish 	 1.7 1.6 1.5 1.6
Tomato 13.6 16.0 16.4 17.4 

Other 	vegetables

Bitter gourd 4.3 4.4 4.6 
 4.6
Bottle gourd 2.7 2.7 2.5 2.5
 
Cucumber 1.1 1.1 1.1 1.0
Chayote 2.2 1.7 1.7 1.7

Green leafy vegetables 32.9 30.6 30.6 31.4

Green onion 2.6 2.7 2.8 2.8

Mustard 1.4 1.7 
 1.9 2.3

Other legume vegetables 7.2 7.3 7.6 7.3
Squash 	 7.1 6.5 6.7 6.7
 
Sweet/hot pepper 1.3 1.3 1.3 1.4
 

Total 123.3 121.0 
 122.7 123.8 

Source: BAS 1983-86. 
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Table 3. Production of selected vegetables in the Philippines, crop years 1983-86.
 

Crop 1983 ('000 t) 1984 ('000 t) 1985 ('000 t) 1986 t'00 t) 

Major vegetables 
Cabbage 62.86 60.71 63.71 74.11 
Eggplant 109.55 104.95 96.67 88.51 
Garlic 17.04 14.38 17.93 16.77 
Ginger 35.86 31.00 29.39 27.50 
Onion (bulb) 42.24 52.61 53.17 54.23 
'Pechay' 26.54 25.80 24.54 24.87 
Radish 9.10 9.28 8.47 8.92 
Tomato 103.56 136.84 130.96 143.89 
White potato 40.72 36.65 42.41 48.52 

Other vegetables 
Bitter gourd 15.88 18.08 16.92 17.54 
Bottle gourd 23.63 22.85 20.67 20.21 
Chayote 16.24 12.86 12.93 12.72 
Cucumber 5.80 5.90 5.58 4.31 
Green leafy vegetables 79.97 78.58 78.75 80.22 
Green onion 10.85 11.47 11.88 12.21 
Mustard 12.69 16.46 20.65 27.23 
Other fruit vegetables 27.02 24.58 32.91 35.93 
Other legume vegetables 19.26 24.42 25.83 21.89 
'Patola' 11.08 10.51 8.24 8.39 
Squash 79.47 80.68 79.23 79.12 
Sweet/hot pepper 3.02 3.02 3.24 3.61 

Total 752.38 781.63 784.08 810.70 

Source: BAS 1983-86 

Table 4. Mean yield of selected vegetables in the Philippines, crop years 1'/d3-86. 

Crop 1983 ('000 t) 1984 ('000 t) 1985 ('000 t) 1986 ('000 t) 

Major vegetables 
Cabbage 9.93 10.40 10.62 11.09 
Eggplant 7.68 7.03 6.25 5.83 
Garlic 1.90 2.46 2.66 2.44 
Ginger 6.84 5.69 5.58 6.49 
Onion (bulb) 6.89 6.73 7.60 8.34 
'Pechay' 6.65 6.93 6.49 6.38 
Radish 5.23 5.59 5.50 5.48 
Tomato 7.60 8.52 7.98 8.23 
White potato 9.69 9.45 1082 11.82 

Other vegetables 
Bitter gourd 3.67 4.08 3.67 3.77 
Bottle gourd 8.63 8.40 8.27 8.02 
Chayote 7.12 7.39 7.22 7.11 
Cucumber 5.04 5.36 5.03 4.26 
Green leafy vegetables 2.43 2.57 2.57 2.55 
Green onion 4.03 4.17 4.20 4.24 
Mustard 9.00 9.57 10.59 11.64 
Other fruit vegetables 4.34 3.84 4.40 4.57 
Other legume vegetables 2 65 3.34 3.36 3.00 
'Patola' 4.72 4.65 3.51 3.37 
Squash Il 15 12.28 11.79 11.72 
Sweet/hot pepper 2.18 2.26 2.38 2.49 

Total 127.37 130.71 130.49 132.84 

Source: BAS 1983-86. 
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Table 5. Value of selected vegetables in the Philippines, crop years 1983-86.
 

1983' 1984' 1985' 1986' 
Crop 

('000 t) 
Major vegetables 

Cabbage 
Eggplant 
Garlic 
Ginger 
Onion (bulb) 
Pechay 

10,225 
22,648 
17,098 
13,905 
13,245 
.,230 

9,096 
15.898 
18.620 
12.343 
11.469 
2,848 

13,63'1 
24,551 
28,719 
10,600 
11,635 
3.701 

18,354 
23,072 
28,153 
8,388 

15,112 
4.028 

Radish 
Tomato 
White potato 

1.853 
24,005 
8,381 

1,368 
21,233 
6,093 

1,639 
30,376 
9,242 

!,839 
32,29' 
13,18,' 

Other vegetables 
Bitter gourd 
Bottle gourd 
Chayote 

3,727 
2,889 
I, 175 

2,420 
1,344 

792 

2,798 
3.461 

936 

3.47 
,64,.: 
99' 

Cucumber 1,128 624 889 671 
Green leafy veierables 
Green onion 

9,534 
3,918 

5,95-i 
3,184 

8,792 
3,987 

9,33) 
4,072 

MLIstard 1,800 1,732 2,771 3,699 
Other fluitvegetables 
Other Iei1ne vegetables 

3,808 
5,619 

2,348 
",1I1I 

5,37-1 
6.479 

5,970 
4,800 

Patola' 1.895 929 976 1,093 
Squash 9,228 6,239 8.226 8.063 
Swcet hot pepper 2,081 793 1. 56 1.414 

Total 162.392 129,441 179,942 191,647 
Sonrcc BAS 198336 :JS$I 00 PI100 1USs1 00 - P21 00 wUS$I 00 P21 00 

Vegetables as Export Crops and Foreign Exchange Earners 

Ihe cotilrlrv hasa small expoi(ll o'selected vt'eolalecp t.ir in I'-si or pri.'csseld/liried
liorn. Export nia4rrets include: Ilonpr K01n. iapan. the IISA,. ('ullhd:. (lhe Netherlands. [he United 
Kingdolm Irland., (iram and others. In 1985 the cotintr\ exported a total of' 9.439 I valued 
at:FOBI1JS'13.79 millior (lable W).O) tle other iand. the Counrtry's imporlts during Ile salnte 
period, which consisted irainly ol1tlo'rlh I)MCr.r.drieCd reCn ip; S,arid othe'r pl'eServed on1.o1}
:amrounted to CIF (iS'IIIiliM lbie 7f. Ih ie StIe V,.''tihe CouLtr\ it Irprud its seedal,(r 

reqtuiremelts \ailld ,I'11Ft SS-5') thousand. in I)6 e8ele'CL. seeds \\' irtprrrte.d artrM1ilnt 
tr('IF 1S$944 ious1arrd (rlC X)I.tiflli till',t Yhe 0d rrprOrla~tin exleeded eXlp{Ol;.tlOlO,I ,ar 
whit iIpIlieVs t:11tl hrr is rWonr] it) C\parld \e'Clabhie potllclioll illtie Couttry. 

Improving Rural Farm Income 

Vegetabic plodlclill holds ]oicrtii as an economiric springhoard lor rural lalnrilies romll 
the Itriuion sti llr.p aid tiO)loIf IIrc i tlllilyillcOllte.illt a.n e!rl1l1ll fi'rll 


Besides itsdiv rsil,,
and Com ltpatirbility irt Ilrist 'r ppinr systet.ls, itrc{Llires little ilveStnlnlt. 
especially Irira ty pical stbsiqef.nce larinel. In the Philippines subsistence 1arming and hoire 
gardening are theCrost coti1,oir culitrial practices fOr vegetable productiont. Various kinds of
 
vegetables frorit eteen l,.afv to the succulenl types whicli are read ix adrpled to local conditions 
are usually grown uilizinlg labor IrOri farr hotlulshold rerbcs. Thus. it is generally an 
inexpensive: way of lproviding a corillirrros supl t"y whichrl'rshesli vegetables lor the farm ftmfily. 
can beeasily improved to, aueiflent tire lalrIily incorme. 

' 

http:systet.ls
http:FOBI1JS'13.79


21 Vegetable Production and Policy in the Philippines 

Table 6. Vegetable exportation in thc Philippines, 1985. 

Volume Value (US$)Commodity 
(t) FOB7 CIF Y 

Beans, mungo (green/yellow) dried (NK) 5 7,318 8,515
 
Beans, red, dried (NK) 36 23,220 24,906
 
Other peas, dried (NK) 16 10,736 11,833
 
Onions, fresh or chilled 7,756 2.109,228 2,709,897
 
Pepper, sweet, fresh or chilled (GK)w 10 3,954 9,124
 
Other fresh or chilled vegetables 727 771,841 1,553.939
 

(artichokes, gourds, parsley, etc.) (GK)
 
Other vegetables, preserved by freezing 100 97,180 113,672
 

(GK) 
Cucumbers and gherkins in brine or other 161 50,357 60,535
 

temporary preservation (GK)
 
Other vegetables in brine or other 132 43,193 56,500
 

temporary preservations (GK)
 
Other vegetables products, chiefly for 15 10,326 11,090
 

human food, fresh or dried, N.E.S} (NK)
 
Other dehydrated or evaporated 32 1-,004 51.284
 

vegetables (including powdered) (GK
 
Other vegetables, prepared or preserved 104 119,602 134,442
 
in vinegar (NK)
 

Other b,.ns, N.E.S. prepared or pre- 109 166,527 186,380
 
served otlkr than vinegar or acetic acid
 

Mustard, prepared or preserved other 23 53,191 58.304
 
than vinegar or acetic acid N.E.S. (NK)
 

Peas, chick ('garbanzos') prepared other 23 53,191 58,304
 
than in vinegar or acetic acid (NK)
 

Vegetables preserved in tomato sauce 202 262,035 304,055
 
or inwater (NK)
 

Others II 22,629 25,763
 

Total 9,462 3,b81,532 5,378,453 

Source: NCSO 1985 'FOB. Freight on board. 'CIF: Cost in freight. X NK: Net kg. WGK: Gross kg. 
vN.E.S.: Not elsewhere specified. 

Government action programs oinselected vegetables have shown promise of being profitable. 
Initial results of its pilot action program on munghean production, which is finded and coordinated 
by the Philippine Council I'r Agriculture, Fojestry, Resources Research and Development 
(PCARRI)), showed its viability as a good cash crop. Farmer-cooplerators in Ilocos Norte, one 
of the selected sites, derived positive returns of investmen! (ROI) averaging 310%. In Ilagan, 
Isabela, where improved mnghean varieties were also pilot tested, an average ROI of 344% 
was attributed from Taiwan Grcen. an introduced AVRDC mungbean variety using the 
recommended component production technology. The prolit was about US$532.45/ha compared 
to the traditional karietics lile MG50-104 and CESII)-2 I which gave only about US$279.50/ha. 

Also itentially promising in terms of prolit is tomato. Processing tomatoes which are usually 
contracted out to farmers have gained net profits averaging US$833/ha per cropping season. 

There is clearly a need for govcrnmwnt support, such as the above-mentioned pilot action 
programs, so that farmers are olered a wider range of production options from which to choose, 
to improve their fIarm level economy. 

Vegetables and Human Nutrition 

The importance of vegetables in the Filipino diet has been long recognized. As a program, 
nutrition has always been part of the government's el'orts in national development. Nowhere, 
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Table 7. Vegetable importation in the Philippines, 1985.' 

Commodity Volume Value (US$) --

(t) FOB' CIF Y 

Beans, white dried (NK)r 206 135,635 149,837
Beans, mungo (green'yellow) dried (NK) 1,049 153, 156 184,754
Beans, red, dried (NK) 303 91,736 99,585
Peas, chick ('garban.cs') (GK) 246 158,608 172,390
Peas, green ('chicharo') dried (NK) 2,427 b69,592 782,691
Tomatoes, fresh or chilled (GK) 6 5,062 10,649
Broccoli, fresh or chilled (GK) 7,212 9.872 14,755
Peas, green, fresh or chilled (GK) w 51 9,694 12,449Banana blossoms, dried (NK) 26 9,420 10,266
Mushrooms, dried (NK) I 8,713 9 18

Asparagus, dehydrated or evaporated, 0. I 1
10,680 !0.816
 
powdered (GK")


Garlic. dehydrated or evaporited, 26 
 46,057 48,761
 
powdered (GK)


Onions. dehydrated or ovaporated, 20 45,232 50,009

powdered (GK)


Cucumber, gherkins and similar 
 27 12,538 14,690
 
vegetables pickled (NK)


Olives and capers. pickled (NK) 
 6 10.412 11,097
Other vegetables, prepared or 33 52,292 60,644
 
preserved in vinegar


Asparagus, prepared or preserved 
 81 102,883 111,571
 
in vinegar


Mushrooms, prepared or preserved 
 65 74,571 77,887

in vinegar (NK


Tomato puree (paste) and concentrate 3,556 2,290,228 
 2.435.124 
(NK) 

Tomatoes. prepared other than in 651 423,330 447,268

vinegar (NK)


Other vegetables prepared preserved 
 129 61,962 72,772
 
other than vinegar (NK)


Others 
 368 110,861 141,682
 
Total 
 16,490 4,495,534 ,928,878 

Source NCSO 1985 1-013: Freight on board. YCIF Cost in freight. XNK: Net kg. IGK. Gross kg. 

is this best Cxcinrplificd than in its educllion curriculk. Virtuall' all school progrirms at all 
Cdu(c'ationl levels Cxiol anod promote nutritiontas a Crtucial adjuncl to national deelopement. More
 
recently [he government has intensiflied promotional prrliatrrs and infor ruation call paigiis throglhll

the media, rural health workers trwd a.ericltural Cxtnsion peC, Vegetahles constitute a
rsonnel. 
llakjor -.onetlll ol" thcse elots to prolrnlo nutrition, since most ofl the local \ee.lrable crops ale 
rich sources of vitamins A, C. Ihialinuc, niacin and olher essential elemrrents needed flr the human 
health. Despite thesc efrrts, htowver, local production still klls short of niecling the domestic 
r-Cluircintnts. COnSeuel,,ntly', this has alI'cld the consurInption tltCs. Ths. even il'one asSAinIICS 
ihat all 'egetahles produced at p cVrrlevls arCcoInsuLICl, tihe da:iy l-P capia corisuiirptolin 
ill Inlany parts of the, coutlnr rerrairns low. 

Findings by file Fo d and Nutriliion Rscarch InrsriMttrc (I:NRI 198)6) revealed thal the average
vcgctable conrs1urrftior hy Filipinos is o1ly1(1 6 /day. which is still substantially below the 
daily minini requirement of' 300 g of vegetablcs per perso Iper day. Ol a reg iorial has is,
the av 'rage daily vegclable cm sur i rptiolr ill Sothlie rn 'l'agat1g and WestCrr Visayas is ati
40 g; Central Luzon, 61 g, Mindaunao, 74 g; Ew;tern Visayas, 85 g; Ilocos. 115 g" Bicol, 133 
g; and Cagayan Valley, 295 g. 

http:garban.cs
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Table 8. Vegetable seed importation in the Philippines, 1985-86. 

1985 	 1986
 

Crop 	 Quantity Value Quantity Value 
(t) (US$) (t) (US$) 

Asparagus .03 426 n.a. a.
 
Beans .56 2,373 .86 2,600
 
Beers .07 389 
 .15 744 

1,458Broccoli 	 .01 1,323 .02 

.62 23,499 1.40 103,788
Cabbage: Hybrid 

Open polinated 1.80 14,326 .46 3,906
 
Cauliflower .14 4,339 .22 3,829
 
Cantaloupe .65 6,788 3.00 17,572
 
Celery .04 1,765 .10 155
 

Chinese cabbage: Hybrid .15 8,904 .46 15.836
 
-
Opel, pollinated .43 4.976 -


Cucumber .84 11.891 .66 7,147
 

Mustard 3.00 5,127 2.00 2,455
 
'Pechay' 23.00 33,750 5.00 6,650
 
Peas .52 520 .20 312
 

Onion: Hybiid 3.00 121,812 4.30 201,592
 

Open pollinated 18.00 255.151 20.00 318,499
 
23,246
Radish 24.00 37,335 15.00 


Watermelon 13.00 122,769 15.00 136,054
 
Squash .19 1,968 .002 19
 

Tomato .06 1,755 .12 4,253
 
Kulantro' .30 250 	 .40 400
 

.14 4,980
Eggplant .10 4,885 


Lettuce .16 2,714 .53 7,035
 

Carrots 8.30 74,450 13.00 79,444
 
Parsley .01 159 .005 47
 

Spinach .39 4,820 n.a. na.
 

Okra .24 757 .26 762
 

Sweet Corn .10 600 
 24 66
 

Chinese cabbage - - .30 540
 

Bunching onion . .02 210
 

Total 99.71 749,821 83.847 943,599
 

Source: BPI 1987. Seeds were imported mostly from the USA, Japan, Denmark and Taiwan. '[).a. = not applicable. 

The reasons citcd fIOr these varying intakes anng regions include such l'actlors as shilting 

prclererce, population growtvlh and market pressure, in which the hulk of tte prtoduce insome 

regions is mtarketed in areas wheie hCt' is Iti hli and p rtiCulIa r vegCtable crop.dCei to r a 
The IPhilippincs governietit now secks to l+ address the issue of' low vegetableflull,

consumiption intiakes which cal iclate to low nIlriitiolA slatu;, especially al.uaioing Filipino :hildren, 

through progratis which can give vegelahic pr'o1duct I'l rticularly the areas olfsuhsistence 
the longthI prtgralis oI iinied iatc cotsunicr impact and bl'r 

t1r through adC(IiatC su ppo rl1(oresea. ch cl'lll's. 
lf'rnling, their Iteledd osls irough 

Research, Finances and Manpower Development 

National Research Policy 

Realizing that the development of the vegetable indtustry is essential to the attainment of 

national goals, the Philippines is attempting to nmake the industry economically viable. With 
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tie present government's thrult towards self-sil ficiencv in loud and enhancement of propernutrition, it is imperative to trengtihen the vegetable (including legumes and root crops) researchand development prograni to help bring ahoul these Oc tives ot' the government.PCARRI), which isconmitted to the el'Iective and eflicini managementli agricullure andresources iesaearclh, has giv'en the vcgCtah Cr nitillli)d
research and development (R and D) prograi 

it\ oite olthe top prio rities in the national 
through increased hudgtlar supporl and greaterconsideralion (it'R and I) priiOject prropO sa S sLIbuli itttd b\! VariouI ircscrch institultions oilo[t

cotmiitl iIy.
Moreover, the reLentl reorganization ol the governinicnt under the present leadership, likewisestrengthened PCAIURI)'s iandatC as elicidated IIttle r Sectii)ii 3l IOlx cc ltiCye)rler 128 signedoil30 January 1988. PCARRI) shall he responsible for tie Iollowing: 
a. Formulation ol strategics, policies, plans, programis and proiects fo0r science and lectlno1

logy developiliin;
b. Prrograming and allocaltion oifgrve rntent and external 'Linils1'r R antid ) activities; 
c. itoring of'R anti i) lojects: illil
 
di. (li ration of'CXternial f'lils.
 

Ani ng its ma'iiijr lasks PC ARRI) ,is heen iiladted tI estahish, .support a ii inariage tileipe rat ion r)fa national netwo rk uf research ceniters antid stations in agriculture and natUralresoLurces. To do thisiPCARRI) has establishei National!eli Agriculture. Resources Researchanil )evelopn entr S ',Iii NARIMI),), which is a strategy as well as a inuechan iSl to allowInaximumi participation il'all coiiempo nts rolle R and 1) network. Closer working relationshipsattiiing scientists working oii c niirrll R anid 1) activities are l'istered through this mechanism.The NARRDS ilcludcs variorus agencies independent oIPCARRI), bt theirl R :.nd ) activitiesare cooirdinated by PCARR I). Member ageic ies have been oirganizcd into national nLi regiinalcenters anti corperatiig slati(is with w'l-ertid LiItrOii; if) tenus i .'i andicomlititydisciplinary spccializatiois. Tho,-,' werc selected Ol the hasis 01ftheir iglllar R and I) hudget;technical and imanpo,we r capabihiliics., landifia iil \atlcr reo-Ls
in cs iinil ph \,sical I'acilitics, aid tiepotenlial to service a fariningiri a.
The netvork of* research centers and statins inthe Philipp ines with tlheir crrespondingresponsibilities is presented inl Tahle 9 and Fig. 1. 

Table 9. Network of research centers and stations for vegetable crops. 
Center Responsibility 

National Researclh Center 
University of the Philippines at Los Baios Responsible for both basic and applied research.
(UPLB), College. Laguna 
 Research in basic disciplines like systcmatics, 

physiology, biochemistry, genetics etc. are con
ducted at the national center. Applied research
in pathology, ecology, etc, which require strong
support from the basic disciplines, are likewise 
conducted at the national center to put together
technology packages appropriate for the different 
crops and/or dominant farming or production 
systems, after successful trials in the regional
center and cooperating stations located through
out the country.

Regional Research CentersBenguet State University (BSU), La Trinidad, Conducts applied research for crops of majorBenguet 
 importance in the region where it isbased. Con
ducts studies to localize the findings from the
national center. Fine-tunes technology packages 
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Table 9. Continued. 

Center 

Isabela State University (ISU), Isabela 
Central Luzon State University 
(CLSU), Mufioz, Nueva Ecija 

Mariano Marcos State University 
(MMSU), Batac, IIoLos Norte 

Department of Agriculture 
Davao Experiment Station (DA-Davao), 
Bago-Oshiro, Davao City 

Department of Agriculture 
La Granja Experiment Station (Da-La Granja) 
La Granja, La Carlota City 

Palwan National Agricultural 

College (PNAC), Aborlan, Palawan 
University of Southern Mindanao 
(USM), Kabacan, South Cotabato 

Visayas State College of Agriculture 
(ViSCA), Baybay. Leyte 

Cooperating Stations 
Abra State Institute of Science and Technology 
(AS'ST), Abra 

Department of Agriculture (DA) 
Bureau of Plant Industry, 
Baguio Experiment Station 
(BPI..BES), Baguio City 

Department of Agriculture (DA) 
Bureau of Plant Industry, 
Bicol Experiment Station 
(BPI-BEST), Pili, Camarine. Sur 

Department of Agriculturc (DA) 
Bureau of Plant Industry, 
Economic Garden (BPI-EG) 
Los Bahos, Laguna 

Department of Agriculture (DA) 
Bureau of Plant Industry, 
Ipil Experiment Station 
(BPI-lpil), Zamboanga del Sur 

Department of Agriculture (DA) 
Bureau of Plant Industry, 
Mandaue Experiment Station 
(BPI-MES), Mandaue City 

Department of Agriculture (DA) 
Misamis Oriental Horticultural, 
Research Center (BPI-MOHRC), 
Dalwangan, Malaybalay, Bukidnon 

Twin Rivers Research Center (TRRC), 
Tagum, Davao del Norte 

Responsibility 

conceptualized in the national center for appli
cation or adaption to the needs and condions of 
the region. 

- do 

do 

- do 

do 

- do 

- do 

- do 

- do -

Undertakes adaptive trials or field experiments
 
where inicrodifferences in the environment are
 
taken into account. Only the most promising
 
and locally relevant treatments are included.
 

- do 

- do 

do 

- do -

Undertake adaptive trials or field experiments 
where microdifferences in the environment are 

taken into account. Only the most promising
and locally relevant treatments are included. 

- do 

- do 
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Financial Allocations 

In general, coconut (18 .22 , ) recci,,ed the l:a'gcst hudgetary support oive r the I)t i'-ear eriod 
followed by root crops (16.55', ) and legumes (10.69'W,). The budgeutary allotmentIol vegetahlh
research is only 7.37,,Y of tile total allocation. This 11.igu.re I'Cl)I'CNCIIs J'lhd."s J'rided by the 
Philippine government and i'mancial Nupporl I'rom international donors. 

Manpower Development 

II terls t Ilia po\ cr dcvcltpinlit pro-rai, tile NARRI)S (through PCARRD) have 
strengthened Ilicir linka.w, wvith inllet :lional rese'rchMad traiinl cCnter'S, notably, the Asian 
Vegetable Rescarch and )evelopment ('enter (,AVRIDC), the ('Cnlro International de Auricullura 
Tropical (CIAT) and the International Crops Research In.Ntittitc Ir the Scni-,Arid 'Tropics 
(ICR IS AT). 

It is worthw.'hile tI,t lheI A VRI)(C Ia, not1tribttcd il no sItali mac.sure t tIhe ihlllrocI Ient 
o(11ntlinpo,.t rIcapahilities It)address, the illiportainl req irciliels ot' the v.'e table cot lIllodily
in the Phililpies. The cot itr\ har sent soililc 124 FIilip)in trlainces to vilriousIrai lin lliograll s 
at AVRI)' related Ito \; ictl i prI c I opI r,dIct0it and Ia1i1dgCIClt andnIl hIt;rticIllttrIl 
other relevant aspects (4 \Cetah les sliccitic to Asian cotnltries. FiLure 2 sito s tile trend ill 
LtiIlbehr o1 Filipino teearcilcis larticilants whit joined tie [ir-iini tr,in 1974 to 1988. 

Constraints in Vegetable Production 

The vecutale i iliulltr iln the Philippils ,till acSi ]I_'iVi eiCns in IspCcts su1h ;Is
production.,inirkeiig itllltvei teehiiiilovy aind spects attributcd to the hUlllial elements tl" 
the indtrLtly. The'se ctistriint\, arle discusscd b)CioV. 

Seasonality 

The v1eetable suIpply duriil tet lr 'tsoil CCC(sI tile ctcclive detland and 'isuills ill 
low vegetable prices,: thus. ,ctleriil: vc1tabl e productiot liattraclivc. ()n the other halnd, since 
[he are'as that would he planled 1t Vcals are reduce..d diiriing the raiiiv selasit. lthe is a 
big deiua1d lr I hih-quality 'egctibls'., iP tile IM1rkt drigi the v\ct .easoln. 

qeittlThe high Irtluency hoiiis and tilc heavy raiillil diring the lioltilsooitllmouths l t oiilv 
lituil priiductiuti but ilsot,cltribute ti) the I)tr qutaity Of tie crlop pitduced. A high incidence 
01' pests alltd diseases is usuallyttbc'ole iuriig tIis asim. 

Unavailability of High-Quality Seeds 

The unav'ailahilit\ tIt seeds Ot oilc i plr vcd \ ariclics ctlstiliutes (in of [lie Inajor limitation.s 
t Ile v.etahle iidustrv in the coitllY. Seeds t lhiuh-\,icldii2 ti~rei ,n varieties that are loutid 
adaptable to local ,Condititns are ilitwted. Ihis tiidulv results ill a drain oii tlie cttiltr,,,s meagerIoreign reser;CI's. 

Maintenanl"ce oh secd quality is another relatd pI)I-liii. lhe practice using seCds frtoill 
pre\ious crops has ctsidcrably increasCd Ilh OuibreiCk t1diseasCs. Mt effolIrts should be exetedreto devclop high-yicldinme varieties wilh miulliple restce It1in;L'it ,IsIsand diseases. Varieties 
adapted v0;riotls ,Orppilt,ito -,y.tnis under ,t w\.ithe'r lanCe o' Civiromtuntal c01(ditiOls should 
meet hoth fresh market atid irccssine stindard,. 

EflTirts should likewise I0 itidigetois 

tMhri,,t, ohjl'ro I/aaii. 


be exertcd dCvehlp M.vectables like kangkong,
1 0luimggay' I A.I' i vra I+.Lduhbat")and others. Apart trolli their

pol,larity and prclcrencc in the urbal antd rural areas. they are illote nutritious than the 
coiilnircial vegetables. 

http:11.igu.re
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Figure I. National vegetable crops network, Philippines. 

Cultural Management 

The poor implementation of insect and disease control mCasLrcs, coupled with the Use of 
poor varieties, are sonic of the more serious problems in vegetable production. These problems 
are compounded by difficulties in land preparation, poor drainage systems and inefl'ective control 
of weeds during the wet season. During the oIhr'season, thC more important problems include 
proper and timely application olfirrigation water, lertilizer and chemicals as well as the nmaXiimum 
utilization of land through a sstImaltic cropping svslen. 

Marketing 

The most common problem encounlered is the pirolil'eration of marketing channels. The 
commodity reaches the consumer after a longer time and without any improvement in the quality 
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Figure 2. Number of Filipino awardees in various AVRDC training programs, 1974-88. 

of the product, thus increasing thc marketing costs. This is further aggravatd by the perishability 
of the vegetables themselves. 

The lack of market information poses another constraint for the farmers and producers who 
are unable to derive a fair price for their produce due to lack of awareness of' prices. 

Postharvest Handling and Utilization 

Together with high perishability of vegetables. the absence of grading standards, improper
handling and packaging and the lack of storage and transportation facilities likewise pose great
problems in production areas. More effort should be made to develop technologies that can reduce 
storage losses, improve vegetable shelf' life, processing and postharvest facilities. 
Inadequacy of Credit Facilities 

Banks are generally reluctant to extend loans to vegetable farmers due to the high risk involved
in vegetable production. Some lending programs, both government and private institutions, are 
usually directed to or biased towards providing financial assistance only for specific crops. As 
a result farmers are forced to turn to usurious lenders for credit. 

Technology Transfer 

There is also the human dimension which concerns the farmer's hesitancy to adopt new 
technologies. This calls for a need to look into the extension aspect and how effective these 
strategies are or have been. 

Today, the national research and development progratm for vegetable crops is basically aimed 
at two major thrusts, namely: (a) increase in produ zion in order to attain self-sufficiency, stabilize 
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domestic supply of vegetahles throughout the year, optinize farm proLduclivity and provide the 
peoplc with inexpensive sources of nutritious It)od; and (h) iniprowetnent in the quality of 'vegetable 
crops for export. 

Ti'hcvegetabh R and I) progran, therefore, enphasizes speciflic priority R and I) areas 
to answer the pressing problenis of the i dustry. 'hiese areas inieltide varietal inprovenent, crop
culture and innnagcment crop protection, ecnlt lmiics and mllarketing, seed pr Od etli(n, postharvest
handling and utiliZatiOli and extension. 

Resource generation for R alld 1) has been a ,iecessarv exercise f'or P1CAIRIRI) because 
government funds for these activities have always been limited. For tie past years, tire rate o1 
Philippine expenditures f[OrR and I) in agriculture and natural r'eSour:Ces \\as less than 0.27,
otfthe gross voltuni added fGVA)Iaiid decliniigi in Cal teMS.le'ratio for otiler Asian countries
is between 0.4'Y, and O.( .,while 1nlng deVcehlwd nailons tile exceeds 1.54..ratio The financial 
allocation ,,isuppoIt research ionvegetable crops Compared to I I otlier Crop comnodities f'olll 
1985 to 1988 is presented in Table 10. 

Table 10. Financial research allocation for 12 crop comm1odities in the Philippines, 1985-88. 
1985 1986 1987 1988 Total 

No. Budget" No. Budget' No. Budge' No. Budget" No. Budget'Crop of (US$ % of (US$ % of (US$ of (US$ 1% Of (USS %
 

stuihes slUF(es
Studrs '000) '000) '000) stulies '000) studes '000) 
Coconut 103 670 20.22 136 406 15.29 174 801 2168 81 682 15.58 497 2,559 18.23 
Corn 
 178 261 7.96 97 177 6.66 156 162 4.37 129 191 450 560 800 569
 
Fiber 113 187 5.64 182 230 8.65
crops 
 165 200 5 11 169 395 902 629 1,0127.21
 
Fruitcrops 98 225 679 110 196 7.38 168 318 
 8.61 192 390 8.91 568 1.1298.04
 
Legumes 244 365 111 0 140 407 15.32154 218 5.90 231 512 
1170 769 1,50210.70 
Ornamentals and 70 90 2.72 67 74 2.79 68 46 1.28 96 124 2.83 301 334 2.38
 

medicinal crops
Plant:tion crops 62 89 2.69 57 82 3.09 83 120 .1.25100 161 3.68 302 452 3.22 
Rice 309 224 6.76 253 131 505 168 401 0.86 308 500 11.421,2381,2598.97 
Root crops 240 488 166 290 548 20.63 366 668 18.08 370 634 1,266 16.6514.48 2,338 

Sugarcane 94 209 6.31 51 
10 0.38 126 138 3.71 III 153 349 382 510 3.63
 
Tobacco 162 264 7.97 
 171 1,135.38 1.19361 9.78 98 342 7.81 580 1,1107.90
 
Vegetables 173 238 7.18 162 249 9.38 187 260 7.04 180 288 6.58 702 1,035 7.38 
Total 1,8463,313 1,716
100.00 2,656 100002,165 3,693 2,068 7,794 14,040 100.00
10000 4.378 00.U0 


Source:PCARRD 198588 00 P20
'1JS$1 00
 

Future Directions
 
The development of' tile
Iilippiric vegetabh industry remains one iil' PCARRI)'s focus of 

concern and will he inthe years ahead. '[his conceli isspel led ot iiithe National Research 
and Dvelpmient Thrusts ithas drawniup to serve as itsfive-year iieCin ni-term operational
plan from 1988 to 1992. The plan was evolved through consultation with concerned research 
and other related institutins, such as the Department of' Agriculture ()A). the State Colleges 
and Universities (SCU),and the private sector. 

On the basis of' thc National Developitint Plan Ijrmnulated by the National Econonic and 
l)evelopnienm Authority (NFI)A). be f'ollowing hroad R and 1) Lhrusts f'*0"the various 
commodities, including vegetable crops ver'e identified: 

a. Profitable production and pistproduction technIo',,gies:
b. Development, rehabilitation, conservation, utilization and management of resources and 

ecosystems: 
c. Production, processing, storage and distribution systems Ir seeds, stocks and planting 

materials;
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d. Breeding tr better poduclion: 
e. Biotechnology in production mndtrod systems,tsproducti 
1. Integrated and com modi t.,-based appr achcs towards better tinod produnction, nutrition 

and balanced ecosyslems: 
g. Pfleetiye and ellci en! technology trallSiCl S\stelllS I'o producers llnd enlCrprises: and 
h. I.ffeijent marketing, distribtinon and stipport Sysierns. 

[or \'egCables. thCse direcintris cover and compreiihnsively address tire key problems
discussed under constraints ill vegetable production. 'They esseniallY respond tot h Itm ri-range 
goal of the industry. which is evcnturlly to prodiuce and make avilianblc \ 21,gtablC conuinodities 
the whole-year round at a cost and LuiIalily a,.ccplablc to the Coll sllie. The supply of hi''h
quality seeds is essential to achicr. this critical thrust. Fuurc plarns of the Pverrnnlrit F*orthe 
commodity are reareI towiards the Cllective prItOl<tlion aird distriN.ion of" highli-quality seeds. 
Slff-reliance and the sustained avilah.i_ ofgt od <lnality seeds is ihle key to tihe iidtistiv 's .sicess. 
This area covers the critical aspect or seed prndUctr, such as appropriate cultural ritratiolItietlL. 
seed qurality detcririilation inintril e.nc, sced processing systems and I'acilitics. seed storage
structiuCs along witl rithmaiktrig aid e. tenusion st rateg ies. Ano thtier a rca w hich shOtlid he devnh)[)ed
is institutiona.il supprirt for these areas of' concern. Fortunately. this is lnow being :ttcnded to 
and can be expected to receive irICrCuased atterrtior nuder ICARlIl's plal lr lie next few years.

Ili terns of investricit in) research, it is io bc riold that tile trend lt research allocation 
for the ctriionodit' has risen ill the last three ears (lIabl I(). 1lowvcr, procurin. adeqIIute 
ftrrds still remains a critical sin+ce,., ioliCr Coirirriodilies., i.C. lillnri s\steiCs,filclr there ar 
livestock, ,ociiOeconorlriCs, thalt sharC in the total icsclr<'h budgct aside lf+onr tile 12 crop
corrnodities presented. Rcogniihg this, tile gov'errnCnt cOrtiiuCS to explore the gencatir:n 

-o\lril I"fnds FI1o sources other than tie nvcllll'iii lltlocation in) supplerirent) ddititrrral 
requirenents to further strengthen tie commodity. Several linkages have been I'Ored in this 
respect which incltude tie Irnterrationai l)cvelopnent Research ('entre (]I)R(') t0f Canada, 
AVRDC, CIAT. tire World Bank throtyh the Aginriuialr;. Support Ser'vices PIr'ject (ASSP) 
and tile lniled States Agentc, Itr Iitcriraior I )cvelopmnit (All)) ihrtigi the Rainled R,esources 
Developiricelt Project RRIP). 

Also in consonance with goverinmirent policy to estenid riraxiiltiul support t tihe illdtlsry
is the COnlinOr stlrurpgrading ol research iaipower capiil~litieS tt sustain des'e',lopiiCent efforts 
through local arid intrnatitiral trainiiiglpi-graruS arid inarticipation at related veeetable workshtops 
anti coil ereir:es. 
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Research on Vegetables in the Philippines 
Eufemio T. Rasco, Jr. 
Institute of Plant Breeding, College of Agriculture, University of the Philippines at 
Los Barios, College, Laguna, Philippines 

Important Vegetables in the Country 

Based on available datIa on the valuet ol0productioln, the leading vegetables ill tile Philippines 
are shown in lable I. Crops that are considered important. but i'e nlot specifically cited in 
vegetable statistics, are: l'i,'na 1 i.'uit-ulati (I..) 11aiF . . ye.w',lipedaiis (I.) ' dc.. l'i. llmubVp. I 


urn ipi'ot 'a l.n, . ' s' tilt " ( ..
wlt l !- .. t'rUt1liqt o1/, (I.I) D('...'l 'ho . hi i 1 Moench, 

C11ilaa h nx.,1(Thunb .) Mat sn. and Nakai var. iansm," and Cut i'mi.s n'l' I.. These first 
threc vegetables are probably included under the heading "'(ither legutines' while A. e,.,culent'i., 
is ptobably listed tiiider "')thurfruit \cegtables". "O'thIer leak' vegClahles'. the group that 
accounts fir the higgest hctauage, ilist inclde IC'liltt'atlit t a Io rsk.. /. balahts (I..) Lam. 

anod ('0in'Oasia M't'1'lh (I . ) Scholt griiwnI0ir their leaves. Alrinbit aidfeia .an. and Basila 

ah1 L+.niusi a1lso he inchldCd in this citMgor'. 

Table I. Vegetable production statistics in the Philippines, 1983-84. 

larvested area Yield Production Wholesale value 
V tabe I'000 ha..) (t Ilia) ('000 t) (million_ US$) 

5.67 753.52 -Major vegetable , 132.80 

Lycopersicon esiC/lenttuin Mill. 16.06 8.52 136.84 37.73
 
Solanum melongeia L. 14 91 7.04 104.95 16.64
 
Allium cepa L. var. cepa and 7.82 6.73 52.61 33.90
 
A. ascalonicun' L. 

Allium sativum L. 5.88 2.45 14.38 35.80 
Brossica oleracco vat. cnpirata L. 5.84 10.40 60.71 20.47 
Zingiber officinale Roscoe 5.44 5.70 31.00 22.81 
Brassica campestris subsp. 3.72 6.94 25.80 8.70 

chinensis L. 
Raphanus sotivus L. 1.66 5.59 9.28 1.79 

71.48 4.45 317.95 -Minor vegetables 

Other leafy vegetables 30.61 2.57 78.58 

24.42 -Other legumes 7.32 3.34 
3.84 24.58 -Other fruit vegetables 6.40 

Cucurbita moschata (Duch.) Duch. 6.57 12.28 80.68 12.50 
ex Poiret 

Laqenaria siceraria (Molina) Standl. 2.72 8.40 22.85 2.56 
Momordica charantia L. 4.43 4.08 18.08 4.75 

4.17 11.47 -Allium fistulosumi L. 2.75 
Phaseolus vulgaris L. 2.52 3.39 8.54 2.74 
Luffa aegyptiaca (Mill) and L. 2.26 2.61 5.90 1.03 

acutangula (L.) Roxb. 
Sechium edule (Jacq.) Swartz 1.74 7.39 12.86 1.79 

1.72 9.57 16.46 Bra:sica juncea (L.) Czernj. and Coss. 

Cucumis sativus L. 1.10 5.36 5.90 -


Capsicum annuum L. var. annuum 1.34 2.25 3.02 -


Source BAEcon 1985 
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Citllus hnau.s and (i(utflts Incl. classified as egetahles hv tcxthook definition, are 
listed tinder fruit crops in official statistics of tho Philippines. In 1983-84 a otal area o1 5,370
ha was planted to these crops which yielded tlal harvests worth tTS$14.4 million. 

Three crops oflthc Asian Vgctable Research and )ehelopi cnt ('Cener (AVRI)(', namely
IUOnWMIIutito. is tik , iatwheni rl4 irr rim gnS r.i I-. ",iVc/Ck anMd ( 'inc tti..MV (1-,)
Merr.. are iot coasidercd as \eta'clbles. I11tonlto hali.\ is corctlv listed.1, a root crop, while 
I'igl tdiara and (7/li''ic ttr.r are classified as grain or field Iccgtlics. The area planled to 
I. bta o.a in 198X3-84 (I16S. I (1) haCeccedCd the to1t11 area planted to all other \ecctables I132.,0()
ha). V'i,'t, tm/iott wa, planled to 35.400 ha. %%hilc (dvcincnt ' \\as pldlted to 7.01) ha. 

Anotig the crops listed abo c., (;. 11ttak staIndS ot1 Is C'Sc ntiall.\ an iiiiported cmmod0lity.
The Philippines imported 05, of' it' rawI hesan and 92' of' its soybean ineal in 1982-83. 
"lottato paste worth INS4.2 million wa, also impoirted il I)8 7 . ThC supply rqCtlrmcd it meet
local dcnand of, all tlher t'rls aV lt'p0ductd thlnitstIcally., ctC1l lo' Si!,Mc processcd produlcts 
and garlic which atc inipollted dilrintCats of los production. 

Current National Research Program 
VcLahlCs tank.,Cl sixlh M.ltC11- the 12 ciMMLtlity ,!ron P)S\hich rccc i\Cd find allOCatiis
 

for crop research in 1988'. s'itlh an allotincrit of 7.051 o [i
the national crop research budget
(Table 2). In l988 the national rccarch systcnt allocatcd a total of I. $).25 millioi for veetahle 
reseatch. This t11Ot1 \\:', distriutd 1t)six tescarlch disciplinc., witlh ctop improvement receiving
the largest share of LISS(). 12 ritillion (5().7 ('. aind crop protectiioi tarlolng secntd wilh US$().06 
million (23. ) . ('fable M1. 

Table 2. Fund allocation for rescarch and development inagricultural crops in the Philippines, 1987. 

Crop Annual budget Percentage Rank(million US$)
 
Coconut 0.7/ 21.70 
 1 
Corn and sorghum 0. I 4.40 9
 
Fiber crops O 11 5.40 8
 
Fruit crops 0.31 8.63 5
 
Legumes 0.21 5.91 7
 
Ornamental aid medicinal plants 0.04 1.26 12
 
Planta'.ion zrops 0. 12 
 3.26 II 
Rice, vheat and other cereai grains 0.38 10.83 3
 
Root crops 
 0.64 18.10 2 
Sugarcane 0.13 3.75 10
 
Tobacco 0.34 9.77 4
 
Vegetables 0.25 7.05 
 6
 
Total 3.54 -


Sourte: PCARRD data oast. 

Table 3. Summary of onjoing vegetable research by discipline, PY 1988 Phase B. 

Discipline Budget US$) Percentage (na) 
Crop improvement 124,643 50.6 
Crop production and management 34,937 14.2 
Crop protection 58,877 23.9 
Crop processing and utilization 10.002 4.I 
Seed production technology 11,696 4.8 
Crop physiology 5,0,95 2.4 

Total 246,050 

Source: PCARRD data base 

http:US$().06
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The major public institutions (in order of decreasing involvement) working on vegetable 
research are: 

1.University of the Philippines at Los lBafios (UPLB)
 
" Institute of Plant Breeding (IPB)
 
" National Crop Protection Center (NCPC)
 
* Postharvest Training and Research Center (PI-ITRC) 

2. Department of Agriculture ()A) 
* Bureau of Plant Industry, Economic Garden (BPI-EG)
 
" Misamis Oriental Horticultural Research Center (MOHRC)
 

3. State Colleges and Universities 
• BCnguct State University (13SJ) 
* Mariano Marcos State University (MMSU)
 
" Central Luzon State Univer:iiy (CI.SU)
 
* Visayas State College of Agriculture (ViSCA) 

In terms of diversity of projects. reSOLIrCCS and manpower committed to vegetable research, 
IP13 and 13PI-FG, which art both based inLos Baios, are the leading public research orgaiizatio., 
working on vegetables. IPB c ers the hceding/variety testing of 10crops belonging to eight 
families. 13t1-iG is th Philippino arm of AVRMI' and, thus, focussC on AVRDC crops. 

Since the 195)s tme fresh markelt tlato. among ;11vegetables. has lcen the main crop 
in public sector research. It continues it)be th leading crop iii lenus of'research resource 
allocation. 

Other vegetables with a relatively lonk history of substantial public sector research (more 
than 20 years) are: I/iila ttuiiu'uta subspA..%.quipt'dalis, Solunutnu tulongena, Capsicun 
(llfltttM Var. annutm. ('t cutmi.s .tuivu.s, lrissic' oh'racca var. ('pal. t, and AlIliutti cepa var. 
cepa. However, research on nost vegetables has hecit sporadic. Today, the public sector research 
is generally c1mprehensive si ne it covers many impo rtant c r'ops and disciplines; but it may 
be lacking indepth in many ,iihiects, and is certainly inadcqualcly supported. For example, 
nany of the pro.lects listed under crop improvement are concentrated only in variety testing, 
while those under crop protection are invo! ved only in pesticide testing. 

Privatie sector rescarch has diversifled in the last 10 years. It is currently most active in 
varietal development of all important and minor vegetables, except /1/humn sativuln and Zingiber 
oficinah', seed production and pest control (pesticide testing). 

Unlike pesticide testing, which has been the mainstay of private sector research, varietal 
developmient by the private :ec tor is fairly recent. The pioneer intliis area is Eden Farms in 
Mindanao, which started research and development (Rand I)) in the late 1970s. This was Ibllowed 
inquick successioii by East-West Sced Co. and Kaneko Seed Co. inthe early 1980s. 

Constraints to Vegetable Research 

Biotic Constraints 

Lack of germplasm. Varietal development, which is the leading research discipline (in terms 
ofltind allocation), ishampered by lack of germplasmi. This isprimarily because of the following 
factors: (aI)inadequate local exploration and collection; (b) the limitcd gernplasru collection 
in the National Plant Genetic Rcsources Laboratory (NPGRL) still awaits documentation and 
evaluation; and (c) international sources arc inadequate, particularly among the minor vegetables. 

Pests. Weeds. discases and insects always cause protlhmns in the field and sometimes even 
in greenhouse experirnemts. Pest control uses up a fairly large share of the operating funds. In 
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n1any cases pest: are very dil'icu Itto c in l, e. g. weeds dtu'1.ing the wet Season, Ihrips,
dia mondback mrh, Ibataerial ,wiltand viruses. A1 best, these pests ccillplicate the interprelatio
of experinental results and a Worst [he' render the espfrilccnlts useles.n. 

Abiotic Constraints 

Lack of qualified personnel. The country doesl not have a single Ph.I). scienliist who is
working flll-tine on ,' elable research. The I. I0% iatCli bacltdf1ll-611i1L ail I. degree holders
working cm veceables are thinly pread tc differcl crops. disciplines and reciois ( the countr'y. 

Lack of funds. 'lhc ciuntt s total linds lor c, Letahle research (ItSSt).25 inilliciu is not 
'eVell Cll iltll to pa\ ctne C\cLtUt.\ C ill the I lilcd Sli , (l' A iceica it is Iw' cthi ll the allIt0tn 

allcated h the iilippice 'l'cb:,c,'d \L;;;+,r-io.: lAI ',,,-;,. A lare fractiot
ofilthese funds arc slicr1 teCrti it lMttc c :c,). 'lh e ,plaii Illc llluite i C \ i,iilp\ ' Cp0cuIilrattCC 
of "ltuickic" reCSC'M-h, 'Ccl 'ie.'l\ l"til .Yl,. &s 

Management. Sittee 111c,t cut Ie rc'>,C h .ucu ties~n'Ic it the public ecLc'r. tile' arC hatillprefd
'hw tc\'lCllce pici.Ldllres. S uillC es c illle:', os X1 ). 'esearc'hccrs I s,10cclld class statls inlfti t 


scin e tc''c.rities). red tape. hill01 
 ii'h ,cIcecu C(ILipI It il ;tiod cOthM'r ui111', cl'flciin Cx,.hail 'e 

Funding arid Manpower Needs 
Additioi al in 'estiiceiit, Icl \ ,ctcluIC ce.',eaICh c",i be dlc'etC l ic0 tile fc uilhit\'n area's. 

High-level Manpower Development 

This is tcqtUirCd IMIliatlac I\ ill pclnit brce'dcie . seed tliticclcc.. vitclc *i eitc1c1it c 'v
where the clcapi\\,tr shccitaceis i, cci aute'.itnles thi, is,:chiic\cd. research il the Plhilippitnes
will continuce Ito be pc'cc., iiiinitttl adaptivC (dCpcidhIct cilt AVRI)(' aid develcipCd-ccIutItn, 
research) instead of ccati\ ot t kiiccs\ crl,\,eecc'at ,cccen it' 'LdIs ac drastiCallv itcrcaC.i. 

Sustained Funding for Research Operations 

SustainCd f'uicdiig is reiitired, Iitrtictlarl\ f l iL-teric pri 'ects such as gcruplasiil vcrl.
 
atid varietal due\ulclpicccit, cless this is achiCved. the Cenri.'cs 
 of tihe Ie\' iliih-level 
scictitistS/adccinistatclrS Will cicttinC 10 he disipated h\ ceaseless lcobbying for IutLs. 

More All-weather Screenhouses 

hlhese arc ncleded tc Ae'ilittIc .,car-icinIId re scareI actiiv iaid red,,cc research tLurilver 
time. The Philippincs Ilc.diccnt ic the tl pliccici belt is uniLILIu aiticccn Asiacn ccitrcitiies. Tpli, ,s
have the efleet of"redIce'ing fiehld Cxperilcitatlc for all-sasic crcops ti ctly cne cii' at nuIst 
twco sealscls per y'ar. whecre three (I esev,foicir ale pisibh. 

Center Concept 

Ill cird r tcIicake itaxicili Lcsc if ititdI 'csccnItl'es. tile celiteif cicci t. aS a co dtlit for

helialbatntid u ilit 
 cllclicllffitns id rescn. ics. icd s ceseritisly cciiidered. Los aflaos 

would be tile logical coire Iiir tlis ty.pe col'c ticr, since the bulk f'research niaripowe r and Ihiciliticse 
for vegetables ate already iii place lie e. The ccintcr need nut onerate exclusively il lI lBaflos 
The preset level cid iftdiatnd ccaiiplltw'r,*eve ii if inciCad ivye(I ld, ctuld cit sipport iniore
thaln cotie center. Thercl cr. all attlenipts to put Lip inire than ntie Ceciter should be r.sistcd. 

http:ItSSt).25
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Interaction in Research with AVRDC and Impact 

The roost visiblu contributit of AVRI(' to local 'ecetable research is in the supply of 
I'I\V aid illlI ijl' I d iCelr ll ISlll 0f [."COI Ni'C. ll C l'l(ll i t/)/illid BrI'.%vi.. I'0 / ' S ',tlhslp.' 

iekinensis (Lour.) R0fw. It should he noted that 10o1oo bAllllhas. (''ille inas and ','lia liata 
are not consid_2red VcVt alhies in tile l . basedPhiliippi nes. The Phililppine ()treach IPrrll' all (P() 
at BPI-F(, is e\cln1sivelv dexoted to testilg of' AVRI)(" varicies aid beedirt, lines. 

One varielv Cach of, lyvi l'raic, l c,'' c/tnur and Ira.%.sia c Cu/'Strix sn bsp, pekin'n.\'is. 
developed direclly froil AVRIC'-supplic I gertoplasn, have been approved hy the Philippine 
Seed hoard (Table 4. Il addition. MOx li,t pollinated varri'ties of/'a.sia cale.nli.s subsp. 
iwkinen'i.s%. Iltp'anr/a ald ('oCli/oil, mc in h.' ,ccd tultiplication and on-Iarl trial stave Both 
varieties are heat tolcrant and ha.c riidcratc Icx ck ol rcstncto doxx'nv mildewiand so't'ot0. 

Table . AVRDC varieties approved by the Philippine Seed Board. 

Year Variety Pedigree Description 

Lycopersicon esculentunl 

1987 BPI Tin P-I Cl 2784-I-I-4, introduced from 
in 1981, processing type, pH = 
soluble solids 6.3. 36 t ha yie
locations, 2 dry seasons, 16.4-1) 
advantage over Roma VF check. 

AVRDC 
4.2, Oo 
ld in 7 

yield 

Brassica cam pestris subsp. pekinensis 

1983 BPI Vgch I Hybrid no 62, early maturing, acceptable 
(Reyna Eiena) eating quality. comistent high marketable 

head yield. uniform size and shape of 
headsinoderately resistant to softrot. 

Source: Seed Board minutes 

Il termls ol tratitnt of researc.hers. ,,\VRI)C is perceived to he decentralizing, i.e. reruiting 
tainees foltl the prt'incCs and towns instead of fron the national centers. The perceived 
ar.gunllt belhind this Irelnd is that the stallfIront the national centers are already adequately trained. 
This, of course. is wislfnl thinking becanse it ioes not consider the turnover factor, which Cali 
be quite fast ill the I'hili pines. Ver", few of tile trained pefOle front the regions are acually 
engaged il stnbstantix'c r ,,carcll. IIr the simple reason that operating funds are not adequate. 
In tile absence of cxperl local p1l dal!cC aRd research aelCrials. the fC\ that do re;earchl simply 
test AVRI)C techolo-gics. 

As a whole, the visihle beiefits iilln AVRI)C prtogral in the Philillpines are limited. Thism 
is [iot iecessarilv a rellection )ap,. is Wtl luIlly preparedf AV RI)(' i laClequnac iCs: p tile cint rv 
to benefit frori A\RI)C'. 

Priorities for Vegetable Research in the Future 

One of Ill': rost pressing iro)llems of the vegetable industry in tile Philippines is tile low 
consumlfption of vegetables, estimated at 12.6 kg/capita per year ini 1983-84. li contrast, developed 
countries cotisunte 80.6 kv. while the Asian contrirIes cortSnie oilly 58.7 kg/capita per year 
(Grubben 1977). 

Even more alariing is tile declining trend iii per capita consumptin betwccii 1973-74 and 
1983-84, It is id crops (Table 5). Consideringin teri of iibskoltle value anrid percentage of all I'i 
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Table 5. Per capita consumption of vegetables in relation to all food crops. 

Per capita consumption (kg/year)Year 00 vegetablesVegetables All food crops 
1973-74 13.6 252.4 5.4 
1974-75 14.8 278.4 5.3
1975-76 14.9 292.1 5.1 
1976-77 15.8 299.9 5.3
1977-78 15.8 306.4 5.2 
1978-79 14.9 314.8 4.7 
1979-80 15.8 314.9 5.0
1980-81 15.5 313.2 4.9
1981-82 15.8 304.8 5.2 
1982-83 12.7 292.3 4.3 
1983-84 12.6 285.6 4.4 

Source. BAEcon 1985. 

the importance of vegetables iii the diet, these figures are not only alarming from the industry
viewpoint, hut more importantly,. from Ihe nutrition or public health standpoint.


The nmost Lirgenit need. therefore, is for research t) deermine the caus( 
 s)o1 low consunption
and ways toi stinmulnate vegetable consunmption. Increases il vCgCahle Cain S l)tinir should trigger
develI opimenits i tile veegtaleId du stry.

Anothcr problem, which prohahly contributed to low cow'umptior. is the more rapid increase 
il tile prices ol VeeCtale corIIrrtoditiu-s ( 66.8"'? hetween 1977 and 1984) coinpared to grains
(79'/)' roots and hubers (151 .,). heans, seeds and ints 1131.1 '/* ). and fruits (141.2%). This
situation suggests problems of high production and marketitig costs which should be solved by
increasing yield potentials and reducing productiot and rwrketing costs. 

\aiietal development should continue as a high priority fojr ltist crops because the use of 
improved vari,ties is still the least expensive method of increasing yield and reducing pr(duction
cost. In soM cases. irtproved variclies are the only effective and practical solution to pest 
problems. 

While increasing yield pttential sl-.,ld contilue as al important breeding ohjective, more 
etnphasis shoMu IC placed ()i (uality (less deterioration after harvest, processing potential) and 
resistance to insects and diseases. 

Strategies to reduce the use of toxic chericds need further Study. Chemicals not on!y iccoit
lor a high percentage of the production costs (5()7 , 40%(, and 23% f(r cabbage, squash and 
ampalaya' fruit fly. respectively), but also pose health hazards to man and threaten tile integrity

of the envirommwnt. The ranmpant of pesticides in vegetable production in the Philippines
is well known amtrilg consulers aind I. prubahlyloe of the reasons for low consumption of 
vegetables. 

The most destructive insects re noted in the discussion below. 
Thrips Ilhrips pa/ii Karny and !.t.'.,l;ps usitams (Pagiall). 7hrips pa/mi has 

drastically reduced melon and watermelo productio,, ind is now spreading to eggplant and other
vegetable crops. lven tomatoes. whi 11used to be spared, have been reported to be susceptible 
to thrips (Al. us.Iamus) in the naltor growing areas of proces!;ing tomatoes. 

Diamondback moth. P/mellu xy/us'l/la (Linn.), is a seri(;us problem for all crucifers. It has 
been reported in p.actically all growing areas and many pe.,ticides are ineffective in controlling it. 

Fruit borers/ vorms are even more destructive pests than defoliators or leaf-stcking insects 
because they cause damage to the marketable product. By the time the damage is recognized,
the farmer has already spent most of the production inputs.

The more important insects in this category are: eggplant shoot/fruit borer, Letwinodles 
orbonalis GueIne6: tomato/pepper fruitworin. Hlicoverpa armigera (Hfibner); legume pod borers, 
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H.arnigera, Maruca testulalis (Geyer), Fitiella .inAc 'nhl(Treitschke); and ampalaya fruitfly 
Dacus 	ctcurbilae (Coquilctt). 

The most iniportant diseases are discussed below. Bacterial wilt, AIN'Utdwo1tos so1tltntc1'rtanr 
E.F. Sinith, has been reported in Ci Ol ither than Ihesolar acCs I kit ily. It has caused set ious 
losses in Mvnortdica 'harantiaL. and even illthe tropical crucifers. Viruses, such as mosaic 

of cucurbils, legunres and solanaceotns crops, cal Ihe controlled traditionally by controlling the 
vector 	population. H-lowever, some vectors such as white flies are difficult to control. 

Front an examirralior of the technical constraints in the Philippine vegetable industry, it 
appears that research should focus on the followini thrusts. lIach thrust should e iphasize varietal 
improvement and crop protectioin more than the other disciplines. 

* Off-season prtodtuctioll of lCsh veectable!,:
 
" Produnction of'proccssing types:
 

it'" lowlands;
 

" SccL pro luciOni: arid
 
" itegrateL pest lanitll it.
 

* Production of tenperate I,,pes fresh yegetables in the 

iellI 


The suggested thrusts, for each tofthe inlpiortart v'egetables. ranked according to priority, 
are suimmarized iil'able 6. 

Table 6. Suggested priority areas for research. 

Thrusts' 

Crops 	 A B C D E 
y

Priority ranking 

Allium cepa 	 - 2 - -I 

A. ascalonicum 	 3 - 2 4 

A. sativom - 1 - 3 2
 
Brassica campestris subsp. chinensis .... I
 

B. juncea 	 - - -I 

B. oleracea var. capitata 	 3 - 2 -I 

B. campestris subsp. pekinensis 3 - 2 - I
 
Capsicum annuum I 3 - 4 2
 
Citrullus lanatus - - - 2
 
Cucurbita moschata 2 - - 3
 
Cucumis melo - - - 2
 
C. sativus 3 I - 4
 
Laqenaria siceraria 2 - - 3
 
Luffn aegyptiocu and L. acutangula 2 - - 3
 
Lycopersicon esculentum I I - 4 3
 
Morriordica charantia 2 - - 3 1
 

Phaseolus vulgatis 2 5 I 4 3
 
PFium sativurm 2 5 I 4 3
 
Raphanus sutivus 3 - - 2 1
 
Solarnum melongena 3 - - 2 1
 
Vigna unguiculata subsp. sesquipedalis 2 - - 3 1
 
V. unguiculata subsp. unguiculata 2 - - 3 1
 
Zingiber officinale - I - - 2
 

ZA = olf-season production of fresh vegetables: B = production of processing types; C production of temperate 
types of fresh vegetables in the lowlands; D = seed production; and E = integrated pest management. Yl = highest 
priority. 

Subregional Cooperation Desired 
Front the array of research thrusts proposed above, the Philippies catl benefit from sub

regional cooperation in the areas of off-season prodtuction of fresh vegetables and integrated pest 
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management. Both of Ihesc are cxtreiilv com)lex probleiilareas thai riMay .'Cqire pooling ()I
regional resources to resolve. ()n rhe other hand, production if' pr( cesing types aid temperate
types of vcgelabh es in lie lwIaids a11d Seted iprodUlier Car be hadledI tl e Cotlll",, programs
it' SlIslain d adCqutC S pp rt is providCd.

For ofl'-sasoir production. reselarc sh'ultd consider hiuhl\' se.asonal crops with a steadyiiarkct, such as tomai:ito and bell pepper. Rescrich cmpolii nl. , :iiLmdd irleitie variCal dtevClop-
Ielit, protective crlivation (iinclurdiig trtijpiCl 2rCriiIhC dU i n Mid ol)Crilion), pVSI control, 
postlharvest handling aitI Iarketing.

For iiiegratd pcsr iiialalciit rsearch eilpliasis lihohit be Cotceeltratetd l1 tie above-
II' tioiCed pets aid diseaScs. lie resacr'h arc;i, \%lhi cli c;Mii b N'rsib',,iatid led usinrig 10Ca I'Csnr Cesa1rCbiological Ctnitrol (usiup antiia,,. !ar;isite,,. natural eiietiis and insect patliogcns), varietal 
resistance. pesticidlI plants iS dIFarrnii1- tu1wstns.
 

Research tin pesticide d,,cvlopntllnt. incltitlitp hilliial pesricides. is best left it the

developed cotntries. if"they still t',II o prsr .
ue it. hCre ae iarrv indications rtiat chemical
 
warfirre against pests is a sLnser industr\.
 

Role of AVRDC 

AVRDC catnh l perceiVed andas a colc1t, develOper. s 0l1p'irof rrw iateriarls"
"ilornriatioi broker" in [he overall scilup of thc subtregiotlal cooperation. The ('enter canl collect
and maintain gcrniplasiit of 'arious crops, is well avsusel'u] aiicroorouaninsnis and irsects. Thisgerniplasii can be improved iisinie wide crosses aInd lreclilo1i2 at AVRI)('. leavin tile 
urtilizatriri aspCC to the Colnirv prougatiis.

As an iiiftliiiatioii broker, AVRI)(" cail conlililtle to build Il) a brtiad collectio llf ileratireC
oil vegetables and i;ike this easily acceshible to countirv lihraries aid inidividual nSCar.'clirs. 
public or private. The' ('elniler cait orlaitilitc ailiial scietitihc inlceliligs aoitong coititry researchersand proliole cxcl'lalipc of sciclilits. li (,clrr slsoulid contiin e to Irail high-lcvel researchers 
to miiake iler capablC of* CNLnthLcl iL itiCtpitidCi I reseiarch. Tie Irainiit of lower level researchers 
is best left rt tiecoituntry protgails. 

Literature Cited 
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For Plant Gene lic Resouirces (IIGI(R), Ronic. p. 12-13. 
PCARRD. Data base of Criops Researc'h i)hisini. 



Discussion: Current Status - the Philippines 

N.S. Talekar: Seed supply, seed tu1alit)' and seed availability are itiaur probleims in the 
Philippines. Is anything being done to solc these problems'? 
R.V. Valmayor: The gtvei milvnt is encomuaing thIe Iri'itC"secttor to establis.,h \cetClaleu' seed 

Companies in the country. llnportatliiu ol l'ds ,'will oLut for vegetable species wherehe i)haMsed 
local pro(duction is hene underiaken. The Board of InvestlntCn also aWards a tax holida', for 

seed Co!tmpanies branches in the cointi'sm,,. 

N.S. Talekar: Wh\ is Veoctahlle ,rodlictioiiso high in Ilocos and so low in the Visavas? 

R.V. Valmayor: 'lhe col and dr. Climlalte of thle llocos provinces lin Noveimber to earls 

March is verv ilvor;blh',t f0 thle productiool nlan, e eables. Th'e llocos rceioll is the site 

ol two l)ItCL"S~iIW (i1 otlhl'r I:astern istlollollt fac'torie'S. the hand. Visav'as ICtliCently' Visited 

hv typhon'l, r a'iruyegctaole production vsrrrisky. Also, rainlfall is railhe'r high diiri;g tle 

mlonsoonl nuomcljS w ich iO n \ot theLprIodIictioli of' se2CtaLeNS.avorabl fo 

R.L. Villareal: We has,..e master plan for"'e'getihle ieseCi'tchl Ihe I'hilippiles which is 

coordintated by IPAR RI). Ihlosv\rc. ,\ dt ha\ e."sl,\I deli .iedliatiomual )rIdulttiol prOLranM 

in ve talh clops. Th. Ilone (;arden Pltrri and Ihe ('iniIecIiCJl \'Ctal" Iloduction 

Program carritl otil ;11'no0onc'r Lint'l reusellh\ the pst adtiiiilitrlitIo arild Oitl lder the 

displlsation. 
R.V. Valmayor: The present emplhusis lf tihe u,/c'riculturC Officials is directeld towartds 

disinantlitg llulics \hid' thi iOst inputs like Icitiliers and1t'IhdIi,ii
SIllud ilhimh )ll 


p,sticidcs, as wll as the markelic oll'commodities like sugar and copra. 

N. Amerasinghe: (I Ih much of tihe actual rese'arch iudet ive'n by the g elmnient glocs 

to vegctahlcs? (2) \Viat is the illierrelelionship? IS there" a er pli.p'!0) ntastlc 
to I8)R.V. Valmayor: (1)Ill 1(88 a lotal oflUS2,,).() ) was gi,,.Cn Supporl studies 

tepresentitic 7, ol' the total atmtount devoted to crops. (2)Interrelationships exist through 

budgetary allocation, research priol itics arc determutined hs rmsearchers f'om dill'e'rent reseatrch 

agencies. lach aUcs'. like.tJ l, is responmsible tto ond.uct esea0ch fil a 1 lisciplinecCrtain 

to he fin- tunwed inl diffe'ent rcgions 01' thle count:, liv the leuLional cooperatilig agencies. (3) 

Yes, there is a nalional researeh and deeu, iet programnl vegetale. 

R.L. Villareal: 'There is no orgnu.ani.edl il oil protLuCtio but r'searCh is well orgalniZed. 

Question: What is th n(ew vegetale king aken on is i priority crop in the Philippines? 

R.V. Valmayor: The white onion is .ainine liolienluill. 

P.A. Batugal: In Dr. Valinavor's pi'esentatiomn. s'eet pIotato is not inlucided uiLC'r vtgleihs 

hut under root cio aictuniodity roupNltwhich rVceives a.ihigh bldgea.ry ailloc'atin. The 
bIudgCtai'' llhaiOiiI foru \,eglableCs l,Ithis uiderestiniatCCL. 

T.C. Yap: The sweet potato is til ,, polpulti as potato dLie to tilelack 01' pul'licit)'. Perhaps 

AVRI)C can conipile all tile inhiriition ;ind luhlish it in a book fori to the getieral pibliC 

iather thal onil' aonillone reameh workers or scientists. This is iusta smiggestio l. 

syiiiStli1tiun Oil potato an11d 
the proceeditigS. Althougll ight years old, these proceedin[gs still conlaili considerable scientilic 
inlfornatin they have just beet;I transliled and puslished inIFrench for framincophone Africi. 

On the other hand, CIP has Cominissioned at liiauthr t write ipolilar bok okil tie sveet potato. 

B.T. McLean: AVRDC has held an internatiMal Sweet pihlisltLed 

http:bldgea.ry
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P.A. Batugal: In reaction to Dr. Yap's conmlent ,inlack of inlormation on sweet potate, wein the Southeast Asian Program for Potato Research and Development (SAPPRAD) researchand development network (Indonesia, Thailand, Philippines, Sri Lanka and Papua New Guinea)realize this problem. Thus, one of the first projects of SAPPRAD on sweet potato is thedocu mentation of published and unpublished work on sweet potato. This infotrmation will hecompiled into an abstract volume and made available to all SAPPRAD countries. We hope thatthis will raise the information and technology level to a higher baseline from which all fivecountries witl start their cotllaborativc work. Recognizing the tremendous work of AVRDC onsweet potato, we woud like to seek collaboration between SAPPRAI) and AVRDC on this project.B.T. McLean: AVRDC is currently preparing a proposal to r the International Potato Center(CIP) on documen tatiMol"sweet potato iCetd.S and the ft ii of"AVRI)C collaboration witi
SAPPRA!) is One 0!the items liscusscd. 

B.M. Legaspi: The Pesticide and Fertilizer Authority approves the pesticides that can he usedin Lop protduction and determines those that should be banned. Some hanned pesticides areallowed into the country lbr special purposes like DI)DT Ir malaria control. Ui rtaunately, thesebanned pesticides still find their way into the tarmer's hand as detected by our pesticide laboratoryof the Bureau of Plant Industry which conducts residual tests oil vegetables taken from marketoutlets. This is still a problem because l3PI has no police power to penalize flarmers who use 
banned pesticides. 

R.L. Villareal: I agree with I)r. I.T. Rasco on the decreasing trend of vegetable consumptionin the Philippines. However, the figures given are somewhat understiniated since consumption
of traditional vegetables are not included in the computation. 
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of Korea 

Introduction 

During the last 12 years, vegetable research and breeding techniques have changed 
dramatically, along with a significant increase in the area of vegetable cultivation and total amount 
of vegetable production ( I)1i. Consumer demand for fresh vegetables has extended to the 
entire year and the demand for higher quality vegetables has markedly increased. This trend 
apparently coincided with the higher standard of living achieved through rapid economic growth 
during this period. The steady decrease in rice consumption and increase indemand for vegetables, 
especially during the last few ye),ars, have resulted in a surplus of rice which consequently arrested 
efforts to increase rice yields. This conversely stimulated research on vegetables, particularly 
in the following areas: improvement of cultural practices, off-season vegetable cultivation, 
mechanization, vegetable mnarketing. brecding of"hybrid cultivars, quality improvement and 
postharvest technology. These efforts have madc meaningful progress and improvements in the 
vegetable industry in Korea ('ables I and 2). 

In spite of the rapid expansion of tie vegetable industry in Korea, we are also confronting 
many problems which become increasingly serious with the country's rapid economic progress 
(HIES 1980-87, Kim et al. 1985, Ko et al. 1981, Lcc. J.M. 1987, Lec, S.S. 1987, Lee et al. 
1982, Pyo 1985). These include: a reduction of income originating directly from vegetable 
farming; a serious labor shortage: and a diminishing desire to farm because of the unstable market 
price, low income and uncertain prospects. 

The objectives of this report are: to outline vegetable production and consumption in Korea; 
to describe the historical changes or events which significantly contributed to the development 
of vegetable production; to analyze and recommend solutions to the problems confronting 
vegetable production and marketing; and to establish goals for improved vegetable breeding 
and research, and ways to achieve these goals. 

Vegetable Production 

Koreans are rather unique in their pattern of' vegetable consumption. For example, as 
presented in Table 3, their per capita production of horticultural crops is extremely high and, 
just like the Chinese and Japanese, the Koreans are very much dependent on vegetables for sources 
of horticultural crops (FAO 1984, MAF 1980-86). 

Vegetable production statistics are presented in Table 4. Hot pepper is, by far, the leading 
vegetable in Korea constituting 3,. 1%of the total vegetable cultivation area, followed by garlic 
(13.2%), Chinese cabbage (13.2%), radish (10.2%), and welsh onion (6.6%). The large 
cultivation area of Chinese cabbage and radish is responsible for the high amount of vegetable 
consumption among Koreans, because these two vegetables are high yielders. Potato and sweet 
potato, although not officially classified as vege,;bles in Korea, also have a fairly large cultivation 
area. Among the fruiting vegetables, watermelons are the most popular followed by oriental 
melon and strawberry. 
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1975 '80 '85 Changing pattern of vegetableYear 	 production in Korea, 1975-85. 

Table I. Vegetable production- and marketing-oriented organizations in Korea. 
Area 	 Organizations/Activities 

Production 	 Farmers (agricultural population 190o) and Cooperatives
 
Seed companies (32 in Korea)
 
Fertilizer & chemicals (sales and manufacturers)
 
Machinery and equipment 
Marketing and processing 

Technology and Education Colleges and Universities 
Agricultural high schools 
Experimental stations & Guidance offices 
National Agricultural Cooperatives (federal and local) 

Breeding 	 Seed companies 
Horticultural Experiment Station, RDA 
Universities and Colleges 

Academic Societies 	 Korean Society for Horticultural Science (bOO members) 
Korean Society for Tissue Culture (500 members) 
Kotean Breeding Society (300 members)
Meeting for Protected Horticulture (100 members) 
Cruciferae Meeting (50 mnmbers) 

Research Funds Korea Science and Engineering Foundation 
Korea Research Foundation 
Ministry of Education, Republic of Korea 
Rural Development Administration 
Other foundations (public and private) 
Universities and Colleges 
Industries 

Government 	 Promotion of areas for horticultural crop complex 
Proper management of cooperatives and associations 
Support for agricultural machineries 
Free international trade 
Cultivar registration and marketing 
Control of vegetable price and production area 
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Table 2. 	Classification of published vegetable research papers in the Journal of Korean Society 

for Horticultural Science, 1979-88. 

Subject 	 No. of papers 1988 RDAZ 

Evaluation of cultivars and new crops 	 16 16 

Cultivation methods 	 40 40 
Seed germination dormancy and propagation 20 
Soil, mulching and fertilizers 9 
Materials for protective structure, etc. 6 
Chemical regulation 5 

Physiology 15 9 
Flowering and pollination mechanism 10 
Postharvest physiology 5 

Breeding and seed production 23 13 
Breeding methods 6 
Resistance to stresses 5 
Purity and identification 2 
Seed production 3 
Inheritance 7 

Tissue culture 	 10 8 

Quality, maintenance and improvement 	 7 2 

IResearch projects conducted by the Horticultural Experiment Station, RDA and Provincial RDAs in Korea. 

Table 3. Per capita production of horticultural crops. 

Ratio of 

Country - Vegetables Fruits Total vegetables/fruits 

(kg/year/person) 

China 85.0 II .4 96.4 7.46 

Indonesia I . I 23.3 38.4 0.65 

Japan 
Korea, Rep. of 

126.3 
225.S 

47.0 
31.3 

173.3 
256.8 

2.69 
7.20 

Malaysia 
Taiwan' 

32.5 
162.3 

57.7 
84.3 

90.2 
246.6 

0.56 
1.96 

Thailand 61.5 81.3 142.8 0.76 

Philippines 39.2 131. I 170.3 0.30 

USA 118.7 96.1 214.8 1.24 

Sourrce FAO 1984. 'Data of 1983. 

cahjhage. onion, Welsh onion, garlic, ginger, carrot 

and watermelon has increased: whereas the cultivation area of radish, potato, sweet potato and 

cucunber has decreased. 
Changes in the area ot veget:blec CIltiv atioII during tihe Iat 12 years were apparently 

influenced by the achievements in vegetable research and biceding activities (Fig. 2). For example, 
the cultivation area of lall-grown radish and Chinese cabbage steadily decreased, while the 

cullivation area of the spring-grown crops increased. Among the cucurbits, the cultivation area 

of watermelon significanily increased and the field-grown oriental melon steadily decreased.Thc 
production of hot pepper. the leading vegetable in Korea, has been veiy unstable. For example, 

the cultivated area in 1981 was nearly tvofold compared to that of'1978, thus, indicating that 

From 1980-86 the culti% ion area ofl" 
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Table 4. Vegetable production in Korea, 1980 and 1986.Type of vegetable 

Leafy vegetables
Chinese cabbage 
Cabbage 
Spinach 
Lettuce 

Condiment vegetables
Onions 

Welsh onions 

Garlic 

Hot pepper 

Ginger 


Root vegetables
Radish 

Carrot 

Potato 

Sweet potato 


Fruit vegetables
Watermelon 

Oriental melon 

Cucumber 

Pumpkin 

Strawberry 

Tomato 


Cultivation area Yield/ IOOr Total production 
1980 1986 1980 1986 1980 1986 

('000 ha) (kg) ('000 t) 

47.8 
2.2 
6. I 
3.2 

,8. I 
4.1 
5.1 
3.0 

6356 
3326 
1183 
1665 

7083 
3494 
1229 
1880 

3,039.7 
73.2 
72.2 
53.6 

3,409.0 
141.6 
62.0 
56.1 

7.7 
16.5 
37.1 

132.7 
1.9 

9.8 
24.2 
48.2 

129.0 
3.4 

3552 
2749 

682 
94 

869 

3870 
2526 
767 
153 
974 

274.9 
454.9 
225.8 
125.1 

16.6 

374.9 
612.6 
369.8 
197.8 

33.6 
48.5 

4.0 
37.4 
55.1 

37.7 
5.1 

27.7 
27.8 

4964 
1889 
1193 
2005 

4525 
1796 
2040 
2463 

1,972.7 
75.1 

446.1 
1,013.1 

1,705.2 
91.7 

565.7 
684 0 

15.7 
10.1 
4.9 
2.4 
8.3 
1.7 

22.6 
5.0 
4.0 
2.5 
4.1 
1.1 

2133 
1668 
2128 
1665 
1018 
2827 

2135 
1668 
2128 
1629 
1065 
3093 

334.6 
158.9 
112.6 
40.1 
84.3 
49.2 

483.1 
84.1 
85.0 
39.9 
43.7 
34.5 

hot pepper cultivation is indeed unpredictable. The cultivated area of garlic has continuouslyincreased and now accounts for about 50,000 ha, placing garlic as tIle second vegetable crop
in Korea. 

In general tile pattern ol vegetable production in Korea is still very unstable, even in somemajor crops. Improvement of cultural management practices and breeding will ameliorate thissituialion to some extent but other factors, such as environmental conditions, often have the mostimportant effect on yield and tIle subsequent price determination of the cropsThe principal pattern of consunptin ol the fivc leading vegetables in Korea is illustrated 
in Fig. 3. 

Some researchers in Korea have predicled that the popularity or consumption of kimchiwill rapidly decrease with the nation's rapid economic growth, and the consumption of othernutritious vegetables, such as beans, peas, sweet corn and asparagus will increase (Ko et al.1981). However, the consunption of kimchi has remained nearly constant during the last 10years, which indicates the very conservative diet habit of Koreans for kimchi. It is worthwhileto mention that kimchi has been exported all over the world.The unique feature of vegetable production in Korea is the use of protective structures foroff-season vegetable production. The frost-free period lasts only between
depending upon the location in Korea. 
140 and 240 days,


Plastic houses and tunnels are the major protectivestructures for vegetables during winter and early spring. Although one-tenth of the total vegetablecultivation area isbeing used for this purpose at present (?ig. 4), the area will be steadily increasedby about 2,000 ha/year during the next f)ur to six years.The recent dramatic increase in protective structure cultivation was due to the availabilityand improvement of supporting and covering nraterials, improved cultural practices and selectionof suitable cultivars. The types of vegetables have also changed, with a significant increase inwarm-season crops (fruiting vegetables), such as pepper, tonat )riental melon and eggplant, 
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Figure 2.Patterns of production areas ofYear various vegetables, 1975-86. 

Hot pepper tChinese cabbage Kimchi,
Chinse cba a fermented Staple vegetable World 
Radish Chinese cabbage mix in Korea renowned 

Garlic reih 2 eiccWelsh onion relish 

Figure 3. Principal pattern of consumption of five leading vegetables in Korea. 

and a decrease in the easy-to-grow leafy and root vegetables. Thus, in some crops, such as
strawberry and oriental melons, protective structure cultivation has become substantially larger
than the usual field cultivation. Because of the severe limitation of climatic conditions in Korea,
protective structure cultivation isvery expensive and requires accurate and careful management.
Efforts are concentrated to increase yield and quality of vegetables by: using efficient and easy
to-handle housing materials; improving the productivity ofsoils; engaging inspecialized growing
such as hydroponics; and breeding of suitable cultivars for indoor cultivation. 
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Some of tie significant historical chan.e, or eventIs which influenced vegetable development
in Korea are presented in Table 5. Meaninilul progress of vegetable cultivaltion in Korea took 
place only recently.I Ile inIIIOductll of he CI.hinese cabbagC hty brid using self-incompatibility
mechanisnm was .,J,, jc oi 	u01Cturning- pints of the ve'gCtable development in Korea: large
amount ol'sCCds sere prC'iOUSly iiiotcd front lapan., 'itllegcvall or illegally. The establish
ient of the Asiatn Vecetable Rcscarcl ind l),vchopmnt Cenlte (AVRI)C and the Korean 

Subcentcr affiliated with AV RI)" pro, ided motvation aion!! the yong scientists engaged in 
vegetablc research as ,,ell as for the vcgltalc indusIrv. The suspen.sion of tei restriction on 
free international trade ofl certain .L,riculturai prodi hetin 1988 may adversely affct the %cgetable 
industry in Korea. 

O- 0tciol 

0--.-* 

0 
1 ti / 

0p 
0/ 

o 

c: 

'. ..I _ '---_ a I 	 Figure 4. 
Changes of cultivation area under protective 

Yer 	 structures. 

Table 5. Historical events which influenced vegetable development in Korea. 

Year 	 C l t's t) istatiishn~eiit 

1905 Foundationi of the At ctul ,t D),)I m tqIu .ltloll Stat.ion. 
1926 Organizationt of fairTteis trnllon 
1930 Establishment and expan,oi of pl it >l-d ctOlllipateS
 
1939 Success In COItuiVIcCl I nitl[icttMOil of cat cuCtse(ds
 
19,11 Fourdatiot of tIe Association of Sec J COuitpamvt s
 
1947 Foundation of (lie National Ailluttil IMprovnctt B urCauI
 
1950 Dr Woo returns fot Japan
 
1953 Inporta" it of oitiont seeds from USA
 
1956 Visit of r Macy from Uriversity of Minnesota. USA
 
1958 Active exchange of scholars Ltuversity of Miniesotal
 
1958 Establishment of Nongsawot atid appointnrit of Dr Woo as the first Director
 

of Horticultural Expermenit S o 
1959 f)r PyO returns froi USA
 
1960 First Chinese cabbagie hybrids, Wonye I and Wonye 2
 
1962 Foundation of the O'fice of Rurul Devlopment (ORD)
 
1962 Introductiont of Bulam I Chiese caobage
 
19,/? First export of Chinese cabbage seeds
 
197'1 Inaguratioii of the Korean Subcenter of AVRDC
 
1980 fIportation of red pepper indirectly from Chia
 
1981 Establishment of Agicultural Research Institute
 
1985 Commercial imtuIltiphicitiaon of virus-free vegetables
 
.986 50th antiversary of Heutignoni- Seed Company
 
1988 Opening of international trade policy on many horticultural products (24th Olympics)
 

Source: Pyo 1980, NACF 1985. 
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Improvement in Prcedjction Technology 

Sonic ol the ma jor advances invegetable pruodtiction technolhgy are listed inTable 6.An 
approximately 50% yield increase was obtained hy estahlishing planting methods leorhot peppers; 
transplanting seedlinrgs in a high ridged row,* Aboutulhied with transparent or black PI I'iln. 
30%1c yield increase of garlic was ctlaiCd allnd lasty mlCching culitivar replacement during tile 
six years (1980-86). OIT-season growing of' Chinese cahbage, mostly summer growing in 
highlands and winter growing in warincr coastal areas, was also very successl'ul. 

In spite o these many uea ingliladvanccs invegetable cultivation technIIiqies, ur country 
is still inluetLation illcon fronted with prbllciis of seriOtlS vegetable price. ma inly due to either 
overproduction or shortage ol" egetahlc supbly intbe market: \'eeible supply isdependent 
upon tileclimatic corlditions and tilc tliepcIed chaniCes of cultivation area of'particular 
vegetables. [lot pepper, garlic. Onioncv spiring-grown ('hinese cabbage arc the nmajcor vegetablesanrid 

which exhibit such undesirablC price changes. Alihugh the trend dling tilerecent years has 
bee i t wards stabilizing vegetahle producticn hy111iir Vcing prc diuction techniiiqiuLies,through
 
iiethods SuIch as tiliiely iri'iatioi. elficienl chermrical cintrol, use of suitable cultvars and 
rootstoLcks, etc.. there are still np roeinlitt and further research (Tableinan\ areas which rced 
6). For exaiiple, the Irn its01 htipepper hec cic small, short, and seedy itsthe seasn progresses. 
and thus. qc1ality ili'c\eiiei ie. ricailitairilg llcleniltorillifrtitsiape thuilghult he season. 
needs urgent titclilioi nt oflsLmner spinach-grcwing method is necessaryThlie establishm li 
to have enough supply ccl' i'resh spiaich;llidciir suiniCFer. whCn tileprice is extremely high. The 
Irecqucnt lttaticMiis in the nmalket price of \cgelalcs. whichs is tile higgest probleim inKorea 
at present. iiay he ccctro+lcd partially hN interliticnal tlade ccl'fresh v'getahles. release cl 
goverlnment kinds for priCe sIlailiZiii. h' prmltin ccl' industrial sicrage atllliv processing. 
tJnl'rtuniately ,. however. vc are ic rd C 0 nfICllltle all'kindtl itil'SLiri'cC Oirlt icll\ideciC rItl'aCt
growvirng systeci Icir vcctables: tlds. the vcarly cr s(ac.i,L:cl Iltuatir ccl' vcgCtahle prices Will 
continuie I' a coirsiderlble pericid with ico ac:iive Oirpocsitive ineans ccl control. 

Vegetable Breeding 
th
Si icC tile in 1960 ctl'e first Clinese cahbage hybrids. "Wcciye I'and 'WonyeiiticOdUCLtic 

2% vegetable hrecdin iii Korea has advanced signillicail, .ir,:crly dulring tile lst 10 to 
15 years. IExcllcn c t is dlirccdfor Mst l'the rma jir vegetables. Vegetable breeding',\crc i lt 
has contributed suhstairtialls' to inc reasilig yield aid illscolving prblcrms arisi, Irnnoi variois 
types of' cultivtioc. The list cl hs', idseuerahles introduced inKcrea since 1954 is presented 
in Table 7. It appear:- thi a.stable prcdcrction ccf Igiven egetihlc can he obtaincd 10 to 15 
sears atr'C the in'cdtrctlicci Oc'ati'rid ciltivar. Althtgl a precise evaluaticon ccl' vegetable 
breeding Illy not be pcssible, the ICCelt inCrCISe iitlh cxpcrt ccl'segetable seeds prcsidcl.s the 
pro l' that vegetable breeding in Kcrca is inteed s' re liable and idvainced. I-ocr exaiple, Korca 
expocrted US$5.4 nmillicin sclh lvcifc segerablc seeds in 1986 comipared Icoan imcipccrt of US$2 million 
l'l'ahic 8). M'lcost cif these seeds were cxptied it)lapan. 

RcCently. Iialri\ iltec Ctlclilpaies began focrsing thci. special eltcirts in dceveliping 
hybrid culitisa'us oil fior exlicrI. Ihl\ ever. tie Need crrrlcaiies arC Ifacing prcblemns ccl'a sC'ious 
labcr hsliOcirrag bclahrr in their coriginal inbred lines, especially illand high cost iultiplvin radish 
aid scice cther crueciicrus cr'ps.ScsciaI s tc cci ipacies are c iiliped with linrc'eriailitieslc 

and hase installed (O flaci es tccpartially coverclce the sell'ailso Cl-scaletreaililint 
iicinirpalibility. Inalditicl. cther treatiinei.s. such iscleciical shock. spray ccl NaCI antI oither 
salts, tenmiperaiture trialnint. etc. arc heing practiced and/ r evaliated tccreplace c r furth r 
increase tie C'()_, cflee'l. lhcse clpinrics are alsoIiainiainiiinig 'cry closc relationships with 
LImcrsrSilics aridtire1c0 tiCllil'al l)pciiicit Snalicr, and ihcv ar'c cag r to iblain technical 
support. 

The IILiillhr cOfs'eec.iahle culiivars registered inKorca isgivec inTablC 9.The number 
niay iot bo lliiprcs eccmipared tcosoic (ther countries (e.g. 4.0(10 in Japai). H-owever, the 
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Table 6. Progress in vegetable cultivation techniques and research areas which need immediate
 
improvement.
 

Type ofMajor progress 

vegetable__ _ Mimprovement 

Overall Successful chemical control including herbicides 
High density planting 
Establishment of growing methods Linder protective 
structures 

Pepper Cultivar selection 
Chemical control 


Garlic Mulching and high density planting 

Cultivar selection 


Chinese cabbage 	 Off-season growing 

Cultivar selection 


Melons Fruit setting 

Rootstock research
 

Welsh onion 
 Cultivation methods (seeding and transplanting) 

Onion Fertilization 


Carrot 	 Planning dates and location 

Spinach 	 Spring growing 

Strawberry 	 Successful forcing 

Source. HES 1980-87, Kim 

Further research or 

needed 

Mechanization 
Irrigation systems 
Multiple protection 

Canopy control 
Quality improvement 
Control of sccondary 
growth
 

Irrigation
 
Mineral nutrition
 
Control of premature 

bolting 
Quality improvement 

Yield increase 

Control of premature 
bolting 

Yield increase 
Off-season growing and 
storage
 

Summer growing 
Slow bolting 
Yield increase 
Quality improvement 

et al. i985, Ko et al. 1981, Lee CEal. 1982, Park 1983. 

Table 7. Prominent hybrid culdvars introduced in Korea from 1954-81. 
Year Kind of vegetable 
1954 Cucumber 
1960" Chinese cabbage 
1962" Onion 
1963 Chinese cabbage 

1965' 
(spring)

Radish (spring) 
1969* Chinese cabbage 

1969' Pepper 

1971" Pumpkin 

1974 Cabbage 
1974 Radish 
1974' Pepper 
1976 Cauliflower 
1978 Radish 
1981 Pepper 

Cultivar 

jinjukyobae I 
Wonye I and 2 
Wonye I and 2 
Choonpakyulgu 

Bulamdaehyungbommu 
Haekbaechu 

Bulamhouseput 

Bulamsachulae 

Dongchoon (1962) 
Choonchualtari 
Saemaeulkeumjang 
Snow Ace 
Keumjinju 
Hongilpoom 

Significance of introduction 
First hybrid by Korean breeder 
Use of self-incompatibility 
Use of male sterility 
First spring-type cultivar 

First spring-type cultivar 
Interspecific hybrid with B. napus; 
dsease resistant 

World's first FI by use of male 
sterility

Dwarf-type developed by interspecific 
hybridization

First cabbage hybrid 
First altari-type hybrid 
First dry-type hybr7,! 
First cultivr in Korea 
Breeding through male sterility 
Resistant to blight 

'Of particular importance. Source: Lee. J.M. 1987. Lee. S.S. 1987, Park 1984, Pyo 1980. 
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Table 8. Korean export of vegetable seeds, 1986. 

Type of vegetable Quantity (liter) Amount (US$) Remarks 
Radish 266,139 3,623,896 Domestic hybrid 
Chinese cabbage 
Cucumber 

33,797 
9,774 

406,247 
348,165 

Domestic hybrid 
Contract 

Welsh onion 
Carrot 

35,450 
57,182 

241,121 
139,390 

Domestic hybrid 
Contract 

Watermelon 4,145 122,736 Contract 
Others 103,042 555,461 Contract 

Total 509,529 5,437,01'6 

Table 9. Vegetable cultivars registered in Korea, 1988. 
Type of No. of fixed No. of hybrid Total no. of 
vegetable cultivars cultivars cultivzrs 

Radish 20 171 191 
Chinese cabbage 8 175 183 
Cabbage 0 7 7 
Pepper 5 102 107 
Tomato 1 37 38 
Cucumber 2 109 II 
Oriental melon 1 34 35 
Watermelon 1 71 72 
Pumpkin 1 47 48 
Welsh onion 5 12 17 
Onion 7 19 26 
Carrot 5 22 27 
Lettuce 5 0 5 
Spinach 7 14 21 

Total 68 820 888 

procedure for cultivar registration in Korea is very unique and restrictive. The new cultivar 
must have a clear identity and should pass two or three field performance tests at different 
locations. At least one of the tests must be an official test conducted directly by the staff of 
the Horticultural Experiment Station of the Rural Development Administration (RDA). The figures 
in Table 9 do not include cultivars intended only for export. There are more than 100 hybrid 
cultivars introduced in radish, Chinese cabbage, pepper and cucumber; more than 30 hybrid 
cultivars are registered in tomato, oriental melon, pumpkin and watermelon. These will later 
increase very rapidly because more than half of the cultivars were registered after 1980. With 
the rapid development of off-season protective cultivation, it is urgently required that many 
cultivars having distinctive characteristics should be developed for each growing type in Korea. 

Some of the major breeding objectives for individual vegetables in Korea are presented in 
Table 10. Breeding for disease resistance is, by far, the most common objective followed by 
quality improvement and high yield. To be more specific, the dried hot pepper should be high 
in capsaicin content (pungency) and the red pigment, capsanthin, should easily diffuse into the 
liquid portion of kimchi. Farmers do wish to have heat-tolerant summer Chinese cabbage with 
slow-bolting habit and resistance to bacterial softrot. Early-maturing and high-yielding onion 
cultivars are also urgently needed. The parthenocarpic habit of' cucumber, watermelon, tomato, 
pumpkin and oriental melon should be incorporated into the established lines or cultivvrs to 
satisfy the requirement for growing under protective structures. 

The agricultural application of biotechnology is attracting the attention of horticultural students 
and young scientists as an efficient way of improving vegetable cultivars (Kang et al. 1986). 
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Table 10. Major breeding objectives of vegetables in Korea. 
Vegetable Major breeding objectives
 

Hot pepper (dry) 
 Disease resistance, high yield, stress tolerance, suitability for 
mechanical harvest 

Hot pepper (green) Low temperature tolerance, disease tolerance, high quality
Radish (spring and summer) Heat tolerance, high quality
 
Chinese cabbage 
 Heat tolerance, e.iliness, slow bolting


(spring and summer)
 
Cabbage 
 Diversity, heat tolerance, crack resistance
 
Spinach 
 High yield, disease tolerance, slow bolting
 
Onion Earliness, storage type. disease resistance
 
Welsh onion 
 Purity and uniformity
 
Oriental melon 
 IHigh quality, less physiological disorder
 
Melon 
 Higt" quality, disease resistance, storage type

Watermelon 
 Disease resistance, high moisture tolerance, high quality 
Cucumber Parthenocarpic. high yield, disease tolerance
Pumpkin Low temperature tolerance, dwarf type, high yield

Garlic 
 Virus-free, seed breeding 

Source: Lee, J.M. 1987, Lee, S.S. 1987 

There have been a fe'w cases of practical applicaliin. For ,-xailple. virus-free plantis of polato,strawberry and garlic are niw commnercially availalle lit reasonable price.. Inlerspecific hybridsire being extensively developed by rieans of 'erlili/ed 'ule culture 10 add divcrsiy to parenlalinbred lines, especially in CruciflIrae. Siilanaceae an1d Cucurbitaceac. Anther culture. whichis the most promising Ior rapid application to breeding. caii shorten tile duration ol'convenlionalbreeding and is widely tUtilied by many researcelrs in Korea. Anther culture of interspecific
hybrids (such as Brts.vsicorulv ihs) is being perlo'rned successfully and may add useful genesource., to tile existing inbred lines (RI)A 1985). Research on tile pruiuctiOnl01"arlificial seeds,
proloplast fusion and gene iainaipih i riughIi vector syste; is are now underwayuniversities, in ianyresearch stations and seed companies. Ralher generous allocation of research funds 
to these areas lends to aggravate this overheatwd attraction in Korea (Park 1984, Withers and 
Alderson 1986). 

Prospects of the Vegetable Industry 
It is expected that Korea will be able to achieve a remarkable national economic growtlin the near future. A doubling of' the present per capita GNP of US$3,000 is expected by 1992(KRIAE 1985). The percentage of the population engaged in agriculture will decrease from thepresent 18.5 % lo 5'1'( to 7 by tie year 2000, alontg withia serious reductionn i income originating

directly fron friniig. In spite of' tie rapid econonic deveIopment and expected increase invegetable consuimptioni, nin 
demands for highlier quality vegetablcs, as well as for processed vegetables, will greatly increase.The cultivation area of, Int pl 

a similar pattern of vegetable constiil will be Maintained and the 

CPC r and cr Cil'Crois criops will (ICrCIease and tile protected struclurecullivation area will rapidly increase. Marked yield increase is expected tl rough breeding ofbetter cultivars, vise selection of cuhitivars, and applicatioli (f advanced productioii techniques.Breeding will beconne increasingly important in Korea and export of vegetable seeds will increase.In addition, the following changes are expected in tile vegetable industry: crop specialization;
increase in farm size: development of specialized production techniques Ifor nminor vegetablecrops, such as perilla. bellflower, leeks, the root of Codonos" Isnghe'n Oliver, celery, sprouts,
mushrooms and others. 
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Discussion: Current Status - the Rep. of Korea 

key I'lactOrsR.L. Villareal: What are tile that conttibiute.Cd to the SUCCss olfyour \'egClable seed 
industry in Korea? 
J.M. Lee: In lhis regard, there was a paper presented by 1-.6. Park in the Symposium held 
at the National Clhnghsing University in [)ecenter 1986. ()ne of tie key factors is the role
ol the [hort ell IIllN11xPeril ie t Sta lion illnSplIortiri the private sector ]irourhl gerelic materials, 
techntoloiy and trained man power during the early 1950s. 

N.S. Talekar: Why is the yi,'ld/ I ol*vei,tahles g+oi ig down? 
J.M. Lee: It is mainlN due to tie relativ, reduction of 'hC ('lires cabba')1IgC lid radish ctltivatiotn 
arca and increase illthe arca1 o*l other \c,'tahles. The yield of ('hirnese cabbage and radish is 
much higher than other vc~ctales. 

R.M. Nor: (I)What vegetable tv reSar c 1111mrrly grtwn under protective cover? (2) What 
sort 01* yield .rdvarnta,'i is otatirlcd as compared to open cultivation? (3) What are the main 
reasors f'r the hi l yields'? 
J.M. Lee: (1)Orierllal rnclor,rtrawberry, (iFSe cabhage, cucuriber, pepper and 
radishes; (2) A 5(O1 yiCl ltailed il'4 rcr',ase ill is lrriting v'egetibles. IIfdurati o is lengthened, 
an increase ol IPto 4(W),mitay he acihieviI. (3) A 50,' incrcase is achieved, mainly by providing
the crop with tie eriviroirrieilt Ir irtensivc cttlti atirin. 

http:conttibiute.Cd
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Introduction 
,
MalaVsii has inai ca ol 320,(1(i)ll-'is sitirtied between I "N and T7N latitudes, and is 

hordered by Thilaind otitile ol the south and iidotesallnorth. Siltlotalmt ol the cast and West. 

The landscaple is generally iUndilating with the llallands ntornitally conlled to the coastal atcas. 

It has a population 1. 17 niinml\ of. Malay, (lhinse and Indian ethnicf It illion. comnprised 
Ibcktgrotnds. 

Malavsia is hb+Jcal adln rytl" 3 6 pOi)UltiOi involvedaurictiltil-al cont V\t al) .lh OI 

in a.ri .lUur al1 viliCs. Ar'nt11urial 22'; Oh the countr's GI)P,clt 1io0dUC cotlrihuLs abt)ut 

valued at iS$4I .974mihlln r.haneoI$ .1() N$2.02). TI*lhcc ot M- nail, tgrictltura+.l crops 
rtbb r, o~il ie l 1i llna CXl)OrtsarelC paint, a nd w ~a lTable I . And tlw a rict!itural ale rtlbber, 

oil paln. cocoa,. ,uch :isvctahs. 111;i/c and legutnes aretnher and Icpjr. lFood crop 

clltivItCd t0 itMuch lesserl tile
C\tCInI 11itan C\l1)1t ti.lr,.
 

Table 1.Acre,-e of crops inMalaysia, 1980-85,
 

Year
 

Crop 1980 1981 1982 1983 1984 198S
 
(ha)
 

Rubber 2.004,670 2,006,070 2,005,840 1.971,260 1,978,680 1,959,000 
Oil palm 1,023,304 1,117,900 1,182,800 1,253,000 1,349,300 1,464,900 
Cocoa !23,800 158,800 193,500 215,100 242,000 258.000 
Rice 735,215 767,640 758,400 769,750 769,750 775,220 
Coconut 349,400 318.000 319,000 324,000 298,000 274,000 
Pepper 12,720 13,405 12,800 11,360 10,500 10,100 
Pineapple 12,180 11,600 10,610 11.050 10,620 10,250 

Fruit 93,000 87,800 89,000 90,000 92,000 94,000
 

Tobacco 12,450 14,290 9,570 9,440 9,310 9,130
 

Vegetables 12,800 12,520 7,460 7.620 7,830 8,090 

Source: GOMa 1986 

Current Status 

Vegetable Area 

The area under vegetable cuivatit)iOn in lIu tinsti IhrMalaysia fluctuates between 7,000 and 

12.000 ha annually. More than 2,()0() ha is situated in the highlands which exceed 1.500 Ill 

elevation abv)e'c sea level. Vegetable areas in the east Malaysian states olfSa rawak and Sabah 
consist of about 1,000 and 2,000 ha, respectively. The states of Johor, Pahang, Kelantan, Perak, 
Sclangor, Melaka anid Penang constitute about 85 '7 ol tie total vegetable growing areas in the 
country. The distribution of vegetable growing areas fbr pcninsulhr Malaysia is shown in Table 
2 and Figure I. Although large tracts of lind are suitable for vegetable cultivation, these are 
being used I'r other crops or activities. 
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Table 2. Main vegetable production areas in peninsular Malaysia. 
State Districts Area (ha)'

Johor Tangkak, Kulai 
Panhan 3.230Carnuron Highlands, Bukit Finggi and GambangKelantan Cabang Empat 	 2,250

and Kota Bharu 1,130Perak Lembah Kinta, Hilir Perak and Barang PadangSelangor Banting, Kuala Sehngor 	 730 
710Melaka Tanjong Minyak

Penang 330Pinang ]unggal 
320 

ZThe annual average cultivated area between the y,ars 1971 and 1981 Sourcei MARDI 1984. 

THAILAND 

PenangKelantan
SPenang 

Perak 	 P 

Se iangor 

LEGEND Mlk 
Suitable 

SModerately suitable 
Not suitable Johor 

Figure I. Vegetable production area in peninsular Malaysia. (Source: MOA 1984) 
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Supply and Demand 

Malaysia produces aoult 48 0(0() t of'secetlels annual ly . This exceeds the dtomestic 

requirement hy ahoul 15'/ acid the sturp)lus is exported, mainly to Singapore. In l1)83 almost 

85,(XX) tof fresh veetab+c were exported to Singapore', valued at abcul US$12.0 million. l. xpor'ts 

to Singapo' e. however, have ben dec.:lining and illI)85. Ile value \wIS 0lly US$ 1I.3 million 
(+able 3). 

Mo'e than ilty types of \eociables are grown illiNMalaysia, hUt ihe inahones are ('liese 

mustard, cal, chili. hcc0 !ean1. .r hitter gouLl, gilger.bba, tomao.II, cuimie'1n1Iwater coclcvclulns, 

eggplami simich and hcolahl. each veCetlICe'[Ie ;ici'eiCee Of is shcowin ill Table 4. I lie inaJor 

VegetablCs cC, rtied ic SicNgaIc0rC arC chili. ('hicise iistcrdh.ticniatic and fiuit and leafy vcClaibles 

(Table 5). 
ilde, ,St mresh LAlthough i;tl:vsia pl. liciilt s'Ce:clalcs li h1 l CoiistIIII+tioii, she still 

imports a sulbstanutil ain1oicct of'c llld It is estiiiiatcld that albccltl)cirate ptccC(sscd vegetables. 

USS68.(c nmillion \\orth ol vt'C:lablCs, xclcldiL (hried beans aiJ iilirllcuhr iiiS, ace iticpciO'tCd 

annually. 'The llec l'ct are_'ccniull shallot, Larlic, cabbage, chili,requCntlv ilipittlI ve.t_;ihlCs 
Irish potato acd processed se2tahlC, (lable 0). lhC vcetlels MV Impted because cthur 

they arce pirodtled iciull ;cnit tlunitics. acc Uilcitr,able 10or 21'\111 Oi F rIuiicclltcllccial tc produce 

icl Nlaysia. 
The tCiceit niciiild 1i sc- th, i peCIjmSUlIr NIala,,sil is c,,tiiatcd itcbe 400I0)00 t 

almccIIcalv acid the aicilliil PriVL'ticd h01 the \car 2(0))0 is ablict (()0.)0 1.'[lhe pr'cejcted dclimcI 

fi' each secetahlc ilei c':nl 2100) is 2i\nci ilTale 7. lIce eUiecit eICmalid 6lcc Irish rIucc:itt 

is :lhtt 47,0(( t aid this aIcic munt is 0,,petted tIcilcceas, lcliole 1)(0,)00) t1h the 'car 2000.ti th1ani 

VegCtable crdiictitcc inSiball icc 1982 was estiialedItic artnd I )t() t (M(),\ 11)84), 

ccl' which abmut 7.1)1)1) t \s,I,, ilihuu1i aid 12.)0(0 t was hcwland aCeaS. Sabal exporited[romi 1ricc1c 
ib)ut 1.5(-( I ccl secet;,les ic 9)82 aid icl)crIed aconind 9,(D)) t in the sacle VC'. It is 

Table 3.Malaysian vegetable export. 

1983 1984 1985 

Type o)veetable Qucrnnty 

() 
Value 

)USs'000) 
Quacicity 

(t) 
ViluC 

(USoo0) 
Quacctity 

(0 
Value 

.(USS'000) 

Vegetables, frozen I 0 46 7 14.12 6 10.76 
Vegetables preserved 
ic brine 23 4.35 6 4.31 I 1.26 

Vegetables, otherdried 
legurinos shelled 173 49.77 51 18.93 46 17.29 

Tomcato, fresh or dlled 7,253 1,222.71 7,059 945.80 6,986 943.09 
Garic, fresh or chilled 577 530.34 1,881 505.88 476 302.33 
Onion, excludingspring 

onions, fresh x illed 6.580 1,913.40 5,553 1,467.90 16 4.16 
Shallots, leeks and other 

alluaceous vegetables, 
freshor chilled - - 6 0.61 3,952 473.28 

Cabbage, fresh or cclled 4,195 678.74 4,443 602.40 3,952 473.28 
Mushrooms, dried 4 33.36 6 23.09 4 18.4u 
Mushrooms in ainrtight 
container 96 115.S3 37 53.44 40 49.77 

Chilies, fresh 5.623 1,329.50 5,407 1,165.34 7,316 1,365.84 
Chilies, dried 
Chilies, ground 

98 
I 

78.78 
3.24 

63 
2 

69.92 
3.74 

83 
4 

66.83 
8,05 

Other vegetables, 
fresh or chilled 60.180 6,722.90 63,654 6,161.83 69,442 6,448.24 

Total 84,804 12,683.58 88,175 11,037.31 92.324 10,182.58 

rUSS1.00= M$2.62. Source: MOA 1986a. 

http:tomao.II
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Table 4. Area of vegetable production in peninsular Malaysia, 1986. 

Vegetable Acreage (ha) 

Cabbage 
 987
 
Chinese mustard 1,246
Chili 1,500
Cucumber 1,249
Tomato 652 
Okra 747 
Long bean 1,640
Eggplant 569 
Ginger 
 496

Water convolvulus (kangkong) 447 
Bitter gourd 376 
Spinach 207 
Loofah 527 
Sweet potato 1,588 

Source: MOA 19861). 

Table 5. Volume and value of vegetables imported by Singapore, 1983. 

Vegetable Amount Value ValueMalaysian Malaysian(t) (US$), export (t) (US$) export (00) 

Cabbage 16,432 -1.50 4,405 0.73 24Chili 5,703 1.41 5,540 1.22 97
Chinese mustard 2,022 0.23 2,019 0.23 99Tomato 7,865 1.68 7,373 1.22 93Other leafy vegetables 19,045 3.02 15,871 2.52 80
Other fruit vegetables 43,806 4.50 43,114 3.82 98
Root vegetables 7,835 1.37 6,367 0.42 81Bulb vegetables 53,407 16.87 6,004 2.29 16 
Rhizomatous 
vegetables 13,696 2.25 7,194 0.53 52 

US$1.00 = M$2.62. Source: MTCS 1984. 

Table 6. Volume and value of vegetables imported by peninsular Malaysia, 1984-86. 

Vegetable 1984 

Volume (t) 

1985 1986 1984 

Value (US$'000) 

1985 1986 
Onion/Shallot 
Beans, dried 
Potato 
Cabbage 
Garlic 
Mushrooms 
Tomato 
Chili 

92,500 
54,100 
45,000 
33,500 
20,000 

730 
5,600 

16,000 

88,900 
42,600 
45,200 
32,500 
16,500 

1,300 
9,000 

18,000 

89,100 
107,400 
46,000 
21,100 
22.700 

997 
5,300 

24,000 

22,901 
19,618 
8,931 
4,886 

12,595 
8,397 
2,824 

11,450 

20,344 
12,443 
7,710 
4,084 

10,458 
9,962 
2,099 

11,641 

20,802 
14,695 
8,092 
3,053 

12,405 
10,687 
2,672 

10,115 
ZUS$1.00 = M$2.62. Source: GOMb 1986. 
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Table 7. Vegetable demand in peninsular Malaysia. 

Demand (t)
 
Vegetable 1984 20001
 

Chinese mustard 46,000 69,000
 
Long bean 39,000 58,000
 
Cucumber 39,000 57,000
 
Cabbage 33,000 49.000
 
Eggplant 29,000 43,000
 
Chili 28,000 33,000
 
Tomato 22,000 33,000
 
Water convolvulus 21.000 32,000
 
Spinach (Amoi "ntlus) n.a. 32,000
 
French bean 16,000 22,000
 
Okra (lady's finger) 13.000 20,000
 

'Projection Source: MARDI 1984. 

estiniaied that the total annual requirement lOr vegetables in Sabah is 25.000 t. The per capita 
consumption is estimated to be about 24 kg per person per year. 

Sarawak impoarted around 11 (X)0 1of vecetables in 1982 valued at US$4 million. Inlormation 
on local production, however, is lacking. 

Socio-ecopomic Status 

In order to have a better insight into the vegetable industry in Malaysia, ainagro-econom ic 
survey of the industry in peninsular Malaysia was carried out by MARDI in 1981. Tile results 
of the survey indicated tl tile majority o" vegetable farmers in the lowlands were ethnic Chinese 
(60%), I'ollowed by Malays (37 7 ) and others (3',) while in the highlands, 81 %were Chinese, 
18% Indian and 2% others. T[he farni size per household ranged between 0.8 and 1.2 ha For 
the lowlands and averaged 0.7 ha in the highlands. The fauily size was about 4.8 persons per 
household. Many vevetable growers used their own or fIamily labor, especially in highland areas. 
The national average tor labor utilization in vegetable produclion was 1,247 mandays per ha 
per annum. Most of the farmers were above 45 years of age and many of them had at least 
15 years of experience in vegetable production. About 49% of the farmers were owner operators 
(mostly Malays), while 19% were tenants. The rest were illegal cultivators on government land. 
'[le returns obtained froi vegetable farning, however, depend on the vegetable types planted 
and the price ol'cred (Tables 8 and 9). 

Role of Vegetables in Nutrition 

Malnutrition is not a problem in the country, though isolated cases do exist. Nutritional 
deficiency is also encountered. '[le nutritional problems appear to be associated with several 
factors, naicly the level of literacy, l'amily income and food taboos. 

Qureshi (1987) reported that the availability if total dietary energy for Malaysians exceeded 
the normative requirement (2500 kcal) and tile per capita protein intake issufficient (58 g/day). 
However, the amount fIor flat is below the level required while that for sugar is very high (86 
g/day). Vegetables contributed only 4% of the protein requirement, with the main supply coining 
hrom fish. Malaysiani consUiptiol of fruits and vegetables constitutes only 3.7% of the diet. 
'[be vegetables consumed comprise both modern and traditional types. Man), of the traditional 
vegctables contain high levels of protein and essential amino acids. Popular traditional vegetables 
include Souropus androgyntis ('cekur nianis'). Chaneriagriffithii ('cenpe rai'), Parkia speciosa 
('petai'), Pithecellobium hobatutm ('jcring'), Sesbania graniflora('turi') and papaya shoot. Their 
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Table 8. Cost and return for some highland vegetables per hectare. 

Gross return (US$)' Material Labor retut i (US$)

Vegetables Previous Highest Lowest 
 cost Previous Highest Lowest 

season 
 (USS) season
 
Cabbage 7,629 9,890 3,860 2,189 5.439 7,701 
 1,670Cauliflower 18,641 25,107 10,664 9,542 9,099 15,565 1,122Bell pepper 8,336 9,618 5.258 2,663 5,673 6,956 2,595
Tomato 8,015 9,886 3,893 1,961 6,055 7.925 1,932 

ZUS$1.00 : M$2.62. Source. MARDI 1983. 

Table 9. Cost arid return for some lowland vegetables per hectare. 

Gross returns (US$)' Material Labor -return (US$)
Vegetable Previous Highest Lowest cost Previous Highest Lowest 

season 
 (USS) season
 
Spinach 
 3,530 4.350 2.235 12,691 2.261 3,081 966
Water convolvulus 3,847 4.811 2,980 1,497 2,350 3,315 1.484Cabbage 5,771 9.242 4.349 972 4,798 8,270 3.377
Chinese mustard 4,114 5,433 2.710 1.07/ 3,045 4,356 1,633Cucumber 4,798 5,810 3,226 1.781 3,016 4,029 1,444Long bean 3,326 4,425 1.829 1,294 I 825 2,925 329
Chili 10,064 12,432 7.629 1.336 8,728 11,096 4,003Tomato 5,835 6,357 3.314 1,113 4,722 5,252 2,201
Ginger 9,683 15,296 8,255 1,738 7,945 13,558 6,517 

ZUS$1.00 = M$2.62. Source MARDI 1983 

protein contents rane hetween 5.9;' and 1). I.4 . The villhacrs and low inctme groups either 
grow the traditional vegetables thernrsel,.'es or spend relativel moreitOley tol the purchase of' 
these veletables conipared to the modern ones (Z/anariah ct al . 1986).

Incidences of uahlrrrition and nutritional deliciency have been reported more in rural than
in urban areas. In one villauc il l'crenoianu. malnutrition has ben repoorled to be as high as
3'(,. Nutritional deficiency is ibserved ti be iiore coimlon anion those who have strong beliefi 
or taboos against c n sLIIlfpion i1ceCrtaii OOdS. MIanV Vegetables aid fruits ariC believed to have 
a *cool or wind efeet" while eIat could cause a "lit it e fleet'. Cionse(i lly iiian, avoid taking
nutritious vegetables, fruii or fods and this has led to vitatin A and 11deliciencies, aneiia,
skin diseases and other nutritional disorders. 

National Policy on Vegetables 

The National Agriculture Policy (NAP) was launched in 1984. NAP has stressed that
vegelable production will be upgraded to meet increasing local demand a1d export iiiarkets.
Increased prod.luction will be made through increased productivity froi existing areas as well 
as opening tip new areas (MOA 1984). 

Vegetable cultivation will become more organized. preferably oil a commercial scale using
modern techinotgies to ensure efficient prod urct ion aid qualiity prodLtce. More land will be
allocated for vegetable prodtction, pariila rhly near town centers or marketing centers ind in 
the highlands. 

it order to ensure [lie imnplerten ta tion o, tiie policy tlie governmnrt has introduced various
incentives, nariely pioneer status, lax exemptions, export allowances and credit fIacilities. All
agencies responsible for upgrading the industry have been directed to step up their role, including
research by MARDI, extenKsr, and seed production by the Department of Agriculture, marketing 

http:ZUS$1.00
http:ZUS$1.00


59 Vegetable Production and Policy in Malaysia 

by the Fedeial Agricultural Marketing, Authority ( FAMA) and provision of* infrastructure by 
the Drainage and Irrigation l)epartment (DID)and FAMA. 

Research on Vegetables 

The main research institute ii,Malavsia cntmluciLg vegetable research is the Malaysian 
Agricultural Research and Developmenl Institute or NI.\R1)I. There are alleast 24 setior scientists 
directly involved in various research disciplines ranlgin g lfrim breeding to pistharvest handling 
and processing and marketing (Table 10). 

Table 10. Manpower distribution in vegetable research in MARDI, 1988. 

Discipline 	 No. of scientists' 

Breeding 4 
Agronomy LVT' 9 
Pathology 3 
Entomology 2 
Physiology I 
Postharvest 'processing I 
Economics 0 
Water management I 
Agricultural engineering 0 
Crop nutrition 2 
Weed science I 

Total 24
 
ZDirectly involved YLVT local verification trial.
 

The overall olbjective of vegetable research in MARI)l is to develop appropriate and efficient 
technologies to increase productivity as well as to increase the income of producrs. Some of 
the specific objectives are: 

superior a11d resislant planting materials which aire ieet quality require
ments and are idaptahlc to the growing cnvironnicnts as wvll aivhigh yielding: 

* 	To deIveII able to 

* 	 To ltimulate e ficient prodtCtetion technit iqties unidle r various sca les ol' prdnelttion and eflcicnt 
manageme n t systems to oblain high produtivi ty and qua Ility and preven crop losses due 
to pests and diseases: and 

* 	To develop efIficient postharvest handling and processing tccn iques It) ensure quality 
produce ai1d hlighIi return to producers. 

Vegetable research by other institutions isminimal. Some research is conducted at the 
Agricultural Llniversity of Malaysia (UPM), the University of Malaya (U M) and the National 
University of Malaysia (LIKM).Few staIf are involved and imost oflthem are engaged part-time. 

About US$75,000 is allocated annually fOr vegetable research ir NARDI under operating 
expenses. Facilities fltr research are considered sul'ficient except for certain Cquilpilent such 
as those l,)r p stharves, handling and processing and fitrmin achinler). 

Vegetable Industry Constraints 

The development of the vegetable industry lags behind that of industrial crops like rubber, 
oil palm and cocoa. This is due mainly to the lactthat vegetable cultivation is a high-risk enterprise 
beset with many problems. Some of the constraints in tile industry follow. 
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Lack of High-yielding, Quality, Pest- and Disease-resistant Varieties 
Until recently tntol Iiarme'rs gre%% local or unselcced inlmdUCied v'ilties w\hich resulted

in crops of Im v ield, p-or quality ald ';Uweptihiliv to pests and diseases. le chili and toimlatocultivars grown are susceptible hi:cterial wilt, viral diseases. late hight aid ailltlracnose whilelocal cultivars of long beans and ccu1mb1er not 0univ p'oduce low vields but have poor keepingqua.llil.
 

Low Level of Crop Management Practices 

The low yield of \ egetahles o tined in Nala\ sia is ilsO the rCsult l t'e loW level ol'Crop
Illaageniill pro idcd in telmis (I cultural practice., lertiii/'er application, water Ianllagelllell;
and pest control. Ili, phit'm0oiciin ciAi le attribtlCd to the prevalence olf illiteracy allong thevegetable growers 0.4'; -52 'i ). i .lfeJCi c \It..'liitrursx ices and lack o appropriate technology. 

Pests and Diseases 

Pests alnd diseases still p,, riiaIjO prObl'is Ill CerablC culiatin. Il thleliltiola Sl\vey.,
85 ,' ot1thIhanllelri repote.tli tsCs a prohlciii and about 05'i use.d pesticides 1 control the121.
Soie ol tiic iost, important pests ;a1d iscs11s of ops ate virus 

l'utlla and lA/lu/, ol chhac, rust of lon 


c ,tic of chili and tolialt. 
heart and Frenich ean,. bacterial wilt ol chili and 

toillato. so(ii rit of*c;lhlM2g' Mid carl. and late b0light ofl toliralt. 

Seed Supply 

Sources oh seCd supply ar mrMainly frumi sed mercholns (52 ' ). the )epartment of Agricultlure
(7', ) and l'arn.rs" mvn plits (Suffiau and ( 'hia I985). hle main prohlems o seed supply are
kak ollgitod quality seeds (trutc t, types, high viability, et.). luited sulpply, inconsistency andtimeliness ol 'sppk tlnletred mr i1nproell culriars ani pool distribution system. These iprobleins
have hattipered tire deCp0eItr oI tihe vegetable industry.

Most ol" tie imported vegethlc seeds conic Irou 'hailand (50' ). China (25;)("'aiwan,
.ind (hina (25 I. Th1 level of import ofIvegetable seeds into Malaysia lir 1983 amd 1984 isshowN in Table II . S0i11e ot these vCgetable seeds could Ie produced locally, but the lack of
expertise. tinsUitablC Cirviroinient, absence of' inbred lines. :ind relatively high production costs 
have discouraged local productLii. 

Table II. Vegetable seed import into peninsular Malaysia, 1983-84. 

Vegetable species Amount (t)1983 1984 
Amaranthus gyanticus 34. I 29.0
Apium graveolens 11.5 10.5
Brassica spp. 122. t 137.4
Chrysanthemum coronarium 5.9 14. ICoriadrum sativum 14. I 20.0 
Cucumis sativus 6.I II .6Hibiscus esculentus 11.0 20.5 
Ipomoea reptans 178.3 305.7
Latuca sativa 14.5 17.7
Phaseolus vulgaris 13.1 20.1
Raphanus sativus 12.2 31.1

Vigna sinensis and V. sesquipedalis 98.6 
 122.9
Others 53.3 62.6 
Total 574.8 803.2 

Source: Suffian and Chua 1985. 

http:l'arn.rs
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Postharvest Handling and Processing 

Losses of' Iroii 2()'; to 3'(1 ,d the e-',elabI produe hel'nre reaching consumers are 
COmiln.i "hi, is tiU to the lack ol applicainiii l postharVs liandliug techniqetiLs such as cleaning, 
sorting ir grading. t 'rac. paickiwiln. and .l.llplrt, latio. FAMIA ani .mARI)I have devehlped
algladini svstn\Rii dhaidiiatitiii litr s11t0te ceetahles ItoLdUL Ich hlosses alid 1t)niliialill 
quality. "hCre arC 24 coltd itllns in the coiimilr, each \willt a Capacity ol 1(0 t ir 20 , hul thc 
are not tililie'd 1i1ll\ and require' ce'rlain ]Ct1:11hatIll n le.i exshii tellil til re andIlO t0 1to 
hnilidilv controlls\enilsl. 

Marketing 

('inmIntrciil \C1e't;,lhI, produkliut liuld I pnnled line wilh ihl e.v.ili itarketine siStra 
I staill\ .his ls,,Cct hals, 11ol ben lipliasi; and coi)(,tejuettly le.;ds to 1:1116rkti. lilhletIis.vi\,.-1 ci I,, 
About 48'; t lhe respoide,It iI 1ihc iiatioiinal ,tldc\ l1prgttlel this a, a paIohii.c 
.MarketinIpohleiii , cnctiitn 'red ilicud, liIltrC 1t Sell producC at reataie pic, price 
flicttiatitns, lack Of ttanspOrtatiii. iihii, tructtire and market il himation. These prlhletns can 

he 0tl ciirrItlII\ IIIIOt ialiic Oa o iltriiht l 'tJ ilattirc ol 'eetahie pidtiUctitli. 

Lack or Support Services 

oodit Ilodlictioill hIs nI ben 12\I ii.il pas. lhunS. ilrastislicturcse,pioril in thC extension 
services, 'redil. i ll lillkti aiid othe lsulpotl 'ric', hls ' lnt bCC [lliciCnll)'catCrCd I'Or. 

Future Directions 

Vegetable Requirements 

Based il tile CutreIt1 ppulatioll rtromlh at_it 2O5;f . p'r c1pi-i l C,'etahiSlttmsimlitl 
oi'47 ke per anntium and a\ crige vcCtaih p+ridt.tion 'd 4(l per itectar per \eal. it is estilialed 

11 6il1that abo1t1 (+00,000t l \CCtaUIcs he IeltirCd h\ the C;ilr 2(0(101. B\ IStnelliti 111Ce+xport 
the tutl dcitiid !Ir in the \eat 2(11111ptilential ol 25; ift 30'; .[lie \ceetalhis will he arilnd 811.(0 

t. 'hi,Sill reqIuLir :a I)nductiitl area If about 20.ll0)0l ha. lii addition. 5(1101 ha in Sahah and 
3,(100 ha iii Saras a k at reuircd to JlrOdLucC \Ce'alehh.s htli cil cuinuntIotll and eXport. 

Support Services 

or accelcratitt l - ,ki titl in t Wlii Idttr\. certitl.l lFrrCqtuiSites are esCsCntial. "lTesC include 
alprolpriate teclitolotte. intrtstructi redit tnd sceds.e e,. andimance. nxlsion. litatketin 
appropriate gCrinillnt policies. Son c tcchthilgies itiglt hC di II]uIt t dc\,tlo aid these incltle 
ttlechanizatiotl. de eloptmlelnt (4 ristaintt \saritlieS and qualit' produce. A lotger research periodl 
is tneeded. lIowCeCr. latnd IprOhiiis. pstitaiVCsl handlinll processing and hunlce could he 
res(llvetl Wiilin a relativeTl ,hll period. TIe CeCtCinsim.levice". itlowever. necd tipgtading 
and itlprvcielt \title iiiarketino requires Speciil illphasis. 

Program Development 

Althw;tt.h the deldi and tih SUll)ort srvics to he p'twidCd I'r lite V'lti h, iidusl)try 
may induce giruIlIt. real tIeVlCOpll)nicnl miay liol take place utnless Certain strategies and devel.piplenlt 
progratnis ;ire itpilemnitedl . 'he p ri lIls shilitld he gealred t IachieCVe tIhe II11(VWtting Ol~jCctiyes: 

" to increase prtlducti ity ill" existing, as well as new, aeas:
 
" to increase anid stabilize the inmtilt'e inl" I'arniers. anmd
 
* to proilte large-scale or nicmtercial-scale v'getahle pr)rdICtOlln. 
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tdcdeohltp'd. 'i: 

iS 10 ilIC+.aSe pl1dtiCi\Vit.V t0f ile +\is'lilh, areas tihroughtimtvtleeli.nt oI1 supptu services and
 

"]'lerefore, bolh hng- aid slhort-lerl1 sti1iiees ha1e hto C sIllort-lCrill sjailCeg 

giotip farsming \\hile the ht.L-tcrmi stra ,,houl bl the dcvcprieIttCl 01' latgC,-cal.e tr 
cOtilnercial-scale pdtliotnr. paiitiCvlotl\ i e.1C\ iand the tleh[IltujurIcii OlIti il baIsCLd 
or processing idustrV in tiiCdir %kith %eCla'idc prt lueCtiotl (i.e. iritc1rated) 

These obiecivC,,s 8:::,l t'ra ic, need It bc Irisiatetlilt) ]rutaint , svhich artl bc implCmented. 

Production and management system. The lwdicliioll tlllil has it) be reol'iliied oth ill
 
terms of organi/ation and nrraiacnlrcnli in the e\istinC areas, s\ hie for ne areas. nesv Itdttion
and thanage-irernt ,\ ten ,svi lIb eCldodctnira.eiyusnessto ties hlo inht fll 	 elterprises. 

Zoning and crop specialization. ('lopl ionrin,_, la\ nt b necess,,,ary ill the case oI'gCb'lh: 
production. e.\cept or l0jhilAtid arcea. ThR e.ve! oI nraiacnicnt provided \ ill det,.tinine crop 

spe'CIaliiiri 
ill order to take o 1aa1c erit\ IlnCe1tie\Cs, and C\pOtl Chnnilliels. 

snccess. I towevcr. O.topl+ is nCdcd ill \Cterale!C lpitudietion I r e\port and poeessirn. 
s o Inet 111lslt.IIll'CS 

Production-marketing integration. In \ies fLthe ICh pCrisLIhilit. and iarketilig 
probeillS issoteimcd %fill egtahe lotion. prodittioI ikeiir lltC'i;Ititi bcelll S aIbasic 
prercF tinisitc io lar. ,cahl. seg alI prtdiictilol in tile lintirC. Acconldingl\.,a hit ilic ap ollach 
to plotici ion1. liarsestntrig , dlinir. hliolesal inc ar1d rCtailin.!c n.Ceds io be adopted.
 

lk'sidcs the inipro\Cls it imrnrarktirl, irrtoinratioir. iniarket inicelicC.C, ioii)iooiai drives
 
lIMex\poit riial c, arid e\elpiing additional ,,irolcsalc markets, 2oCsrcrtri rrilfforts shold
 
inicltilde tiht.e p1 5 
 lttl l t u il2,,.'s rangCliefI' ptdieS !, ig1rt Ms d CIutlit it'ICCIlli\ .'S 

-anid facilititiii t. _'Ci.iie it l erierit of, l)tttducei ii tIreili aikctir , it theiiir Irtdtice. 

Research and technology transfer. kcseitIci vtild be orientatedL ards litgilt prt 
appropriate palckagc, ofl tcihnolg1,al ,Ijpoit rip to po handlingrand pioccs;i rig lo[Ilnsthnavst 
tll various production ;1a1ti liallinI t ,, stesll ell\ isilCd. dcv eloped bC'l'echiiditnies 	 11td 
ceared Itwards ct st eficcil veis and appoitprialtciess. that \kmil increase pitIdiclivitv arid iCtu'Is 
to tie prtducers and proc,,lS.. Resecarch shoul als eii piiasiI e ,ii cetablI farrlning sVsteIllIs 
ainmed at optilii/inig ise ol rstitrcLs. aid i1tst bCe uhinidiscipiirar. ill alp-tracli. The lechnlolocy 
trairslr and pliorrotlio conld he tih0ic thrugh joinlt adrisllie rCsarchCllainf iials, (lei tosttiiM 
phlts either ill g.rtMp Lilnriini2 or 1irinlC',ta1t", orlltrMhrili COi.rtrisM set\ iccs. 

Research needs t b gi',c high priorllr iol tie allojtr coinstraints Ill vegetaible pidtlttiUn
ill tider it) obltain hillh luIilit\, rcsislant raterials arid appropriate. Clicietit production 
teceioittgics (Cpeciall\ till- large- scale prtdutiC i aid latbor savi'ing) alld ptIstharTseI handling 
it) increlse prtdtrcti\it\. kcsca.lh is also needed to ,.rial sutilal terrperate vegetable crops 
such is Irisli potato. oiHilli. shallot aid :rlitC to tc clrt2s suiccCssfIll\' and ect0ritrica.lty ii 
Nalai sial. Seed supply ptibleltis IishlMC Whe .2i\ special attention. Cspcciall. ill terms tlt qu;inlily 
ard qtraity, l.ikcise lor the MrkCtin- aspects tIi tire pittncv. 

Technical Assistance 

WIlhi regard ito technical assmrnrce. Mala, sia wvtl like to receive assistance in the Ifollowing
 
ares:
 

* 	 training ii areas tif crop Iiecianiiitllit. seed prtduciti. Ctmmercial Ctltivatito, crop 
protection, p1lant breed irig aid pitSiharvCst harlidniirig aind processing:

* 	exchanrgpe iif germplasm: and 
* 	funtidinig tir procurementi tu 1eequiIenit for Crop iiecharniIattirr, seed processing and 

postharvest handling. 

http:kcsca.lh
http:ctnira.ei
http:timtvtleeli.nt
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Research on Vegetables in Malaysia 
Saharan Haji Anang 
Director, Miscellaneous Crops Research Division, Malaysian Agriculture Research 
and Development Institute (MARDI), P.O. Box 12301, 50776 Kuala Lumpur, Malaysia 

Vegetable Industry 

The vegetable industry in Ilay'sia is veiy iuch Sinaller coinpa red to tileRubber, oil pahn, 
Cocoa, tobacco. rice aiid fruit iuduistriCs. The cultivat ed area per annum Iiict ates between 7,000 
arId 12.000 ha (Table 1).Annual local production ot vegetables is aboLt 480,000 t, of which 
about 15% is exportCd to Singapore. Although Malay'sia is s Ilf-sufficient in tilesupply of 'resh 
vegetables, ever\ year we still have to import vegelables worth about US$68.7 million. The 
iuported vegetables are: Irish potal. o"Joll. shallot, garlic, chili, cabbage, processed and frozen 
Vegetables. This fi niushrooins ('able 2). The demandgure excludcs the valueI'r1- beans and 
for vegetables in the year 200t) is estiiiiaied 10 he arl'ound 800,00 t, of'which between 25% 
and 31"-;,will be for export. 

The prodtuction of, vegetables in Malaysia faces 1iany1lr(Vprl'leiis and constraints. SoMe of 
these pr)blelms arc: 

" Lack of high-yie ding. high-quality, adaptable, pest- and disease-resistant varieties, 
" L.oW level of pimduliVily. eiceIi high cost of productioetn 
" Serious pests and diiseases: 
* Inaccessible soUirce of qualily seeds:
 
" High postharvesl loss
 
" Marketing problems: and
 
* Lack of support anl services. 

All thc Sc problems have to be addressed accordingly in order to meet the luture demand. 

Vegetable Cultivation in Malaysia 
There are alleast 50 types of vegetables being consuned in Malaysia: several of'which 

are not grown locally. The list of the 15 most commonly consumLted vegetables is presented in 
Table 3. This list difters front that in Table 4 which indicates the cultivated area of the most 
comimionly grown vegetables iathe country. Vegetables like potato. onion and shallot are mainly 
imported to mneel the doinestic requirement. These vegetables are not grown locally because 
of, limited land area with higher elevation suitable IfOr their cultivation, lack of adaptability to 
local conditions and uineconoi ic production. 

With regard to AVRI)C's principal crops. only sweet potato, chili and tonato are widely 
grown in Malaysia, with acreage of 1,588 ha, 1,500 ha and 652 ha, respectively. Soybean and 
mungbean are not grown in Malaysia because of"economic reasons. On the other hand, the 
cultivation of Chinese cabbage is slightly sinaller (461 ha) than English cabbage (512 ha).
Morcover, Malaysians prefer English cabbage because it is more readily marketable. 

Vegetable Research Program 

Research on vegetables is mainly carried out by scientists from the Malaysian Agricultural 
Research and Development Institute (MARDI). Other institutions like the University of Malaysia 
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Table I. Area of crop production in Mala).ia, 1980-85.
 

Year 
Crop 1980 1981 1982 1983 1984 1985 

(ha) 

Rubber 
Oil palm 

2,004,670 
1.023.304 

2.006,070 
I, 17,900 

2,005,840 
1,182,800 

1,971,260 
1,253,000 

1,978,680 
1,349,300 

1,959,000 
1,464,900 

Cocoa 
Rice 
Coconut 
Pepper (spice) 
Pineapple 
Fruit 
Tobacco 
Vegetable 

123.800 
735,215 
349,400 

12,720 
12,180 
93.000 
12,450 
12,800 

158,800 
767,640 
318,000 

13,405 
11,600 
87,800 
14.290 
12.520 

193.500 
758,400 
319,000 

12,800 
10.610 
89.000 
9,570 
7,460 

215,100 
769,750 
324,000 
11,360 
11,050 
90,000 
9,440 
7,620 

242,000 
769,750 
298,000 

10,500 
10,620 
92,000 
9,310 
7,830 

258,000 
775,220 
274,000 

10,100 
10,250 
94,000 
9,130 
8.090 

Source: GOA 1986a 

Table 2. Volume and value of vegetables imported by peninsular Malaysia, 1984-86. 

Type of Volume (t) Value (US$)' 
vegetable 1984 1985 1986 1984 1985 1986 

Onion/Shallot 92,500 88,900 89,100 22,901 20.344 20.801 
Beans (dried) 54,100 42,600 107,400 19,618 12,433 14,695
Potato 45,000 45.200 46,000 8,931 7,710 8,092 
Cabbage 33,500 32,500 21,100 4,885 4,084 3,053
Garlic 20,000 16.500 22,700 12,595 10.458 12,405 
Mushrooms 730 1.300 997 8,397 9,962 10,687
Tomato 5,600 9,000 5,300 2,824 2,099 2.672 
Chili 16,000 18,000 24,000 11,450 11,641 I10 15 

Source: GOA 1986b. 'US$1 00 = M$2.62. 

Table 3. Projected vegetable consumption in 1985 for peninsular Malaysia. 

Rank Vegetable Consumption (kg) 

I Chinese mustard 50,971 
2 Long bean 42,936 
3 Cucumher 41.894 
4 Chili 39,571 
5 English cabbage 36,365 
6 Irish potato 35,528 
7 Bean sprout (mungbean) 32,979 
8 Eggplant 31,816 
9 Onion 27,545 

10 Tomato 25,552 
II Spinach 23,611
12 Water convolvulus (kangkong) 22,502 
13 Shallot 20,633
14 Sweet potato 20,520 
15 French bean 16,944 

Source: Hanada 1987. 

http:Mala).ia
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Table 4. Cultivated area for vegetables in peninsular Malaysia, 1986. 

Vegetable Acreage (ha)
 
Long bean 
 1,640

Sweet potato 
 1.588 
Chili 1,500
Cucumber 1,249
Chinese mustard 1,246
Cabbage 
 987
 
Okra 747 
Tomato 652 
Eggplant 569 
Luffa 527 
Ginger 
 496
 
Water convolvulus (kangkong) 447
 
Bitter gourd 
 376 
Spinach 207 

Source: MOA 1986. 

(UM), tie Agricultural University of Malaysia (UPM) and the National University of Malaysia
(UKM) are carrying out research on a smaller scale. The I)cpartnrent of Agriculture (DOA)
does nit conduct vegetable re:earch; it is responsible for techno logy transfer and extension. 

MARDI also conducts on-fari research with growers on technology verification, testing
acceptability and approp riaIteness oft ie technologies, even though it is not responsible for 
extension work. The research programs of MA RDI are formulated based on file above- mentioned 
constraints of tihe vegetable industry and the goals of the National Agriculture Policy (NAP).
The NAP stresses Iltiat vegetable proiduction should be upgraded to ineet tie increasing local 
derna rid and the export market throngil increased productivity of existinrg cultivated areas and 
the newly opened land. 

The obiective of' vegetable research in MARI)I is to develop appropriate and efficient 
production maragetnent practices and postharvest handling and processing technologies, to 
increase productivity in order to meet doniestic requirement aind to reduce imports, increase 
export earning and income oI" producers as well as diversify tie utilization of products and by
products. Some of the specific objectives are: 

" To develop superior, lpest- and disease-resistant plarting mtaterials which are adaptable
to tlie various types of environrients in addition to providing high yield and good quality 
crops: 

* 	To develop efficient productionl techniques arid Management systems to obtain high produc
tivity and quality and prevent crop losses due to pests and diseases

" To develop efficient postharvest handling and processing technologies to ensure high quality
and high returns to producers; and 

* 	To evolve, document and disseminate technical inlbrmiation rind findings to growers! 
producers. 

The above objectives will be net through identification of desirable varieties that are adapted
to the local environment, identification of appropriate technologies to increase production,
development of efficient management in production and postharvest handling and the dissemination 
of' relevant inilrmation to clienteles. 

These objectives will be 	achieved through six main re:search prograiis, namely: 

" Developnent of improved planting materials;
 
" Developient of efficient production systeis;
 
" Management of pests aind diseases;
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" Tclhnology promotioni and traisle .: 
• Postharvest handling anlprocessino: and
 
* Industry irtonitorilig. 

There are ive re.scarClh di'isions in MARDI)I which aric directly involvcd illvegetable research. 
naItely: the Miscelancous Crops Rescich I)ivision. the [oud T"cchnology l)ivision. the "lcchuio
lotomlic and Social )ivision. the Central L.aboratory Research I)ivision and the 'echnology 
Promtotion )ivision. IE:ach diVishi reSecIu'ChIip rti isaMd sCIs ta'gtcs to achieve.IdCe\'C!ps its OW,'t 
However, [lihapproach inVeeCtahie eSeaIrch I IIitltidiscip)litlmary: this is to en+sure that acomtplete 
technology packagc sdevelOpd ReLc,.h P.I''t>, ell+to+Iiiall. lil',iied l for a period of five 
Vears. based t specihefI tCclt.ies to he pro0ducd. TIhe tar'gUts Sre iid attemptsset tip each .,cal 
arC made to aehic'Cve these tlrulimgh the iupllinciiatiol of proposed ploijcts. 

There is i'lati'evc less rCsarc>,Vh ill othel mstitultions coimpared to MARl). hcir proijccts 
depend on the Ivaikihiit\lof' resarclCh il'a1Iils. l '\tdiIplC, oilv seil olicers Ioi+i I lM are 
currently iIvolvd ill\ecIeLe reserc. iaiiil\ ilbrdini. and selection ofl lg han+, chili 
and sweet Corn: plhysilon. aiid ttio \teei'I.e spccial lV on cabbae: anid platiIpeI'iCCtiIiI 
Frtit viruses. especiiall oilchili. 

LcCtuCrs fl'tmlKNI lso cirF\ otitresearch on veetailble,, such as gerniplasni collection 
and valtiont of I.)hW,on'', I... utiliat in flve'e'Ctfe lpro)dut.t, cotr(ol of' clili diseases aid 
Sonic basic sttudis. Such as g nLtiCiC :unl isLu . ulr. lecturl.tAers ftl IINI, oil tlethe otlher 
hand, arC iitvlVCd in s'e,:ualWe cuiltivatioMi tcCuitlUes lfbr till tailing soil (uIdy, an hvlbli idi/aliot 

crrieiuit thse ohleau2itli/llio that cnduhctedof' chili. Research O liS quistiiC depeiidtll tr'(ll 
by MARl)I. Collihoratioii oii certau projects., hos,'ver, exists belwe n MAR)I :and the 
tii versit
ics. 

Vegetable research iii MARI)I is v.\rinlmiirtatnt comlparcd to crops like ai/C. glo01,uiidnut. 
soyb)Can and hlCfr field cl1l11and it is of Call sttlS With researh on cocoa, rice, fruit :anid 
tobacco. The facl that vetcuables arC considered aililliporliatl Crop ilealls that research is carried 
OUt nll discipliiCs ctMiare.d IieC ISs iIiIIraltml Crops.iui1orC to 

Research Collaboration 

Vegetable rcscarch illMARI)I has heen given high priority since 1984. A mul tidisciplimry 
approach has becn employed, where research activities inlits Ii\e divisions comtiplmenlt each 
other. Collaboratiot is not only limited within MARl)I, but also with other national and 
intertational oroganiatiuts. ()fficial coll lration exists between MARDI and the Asian VegetableR 
Research and l)evchloIiUint Cetnter IAVIDC), and the Tropicail Agrictltural ReSCMh Center 
(TARC)a1d the VeciCtablC and ()ruLCilal Crops Rcseaich Statiii (VOCRS) inJapan at the 
intcrnationial levels and With l KM and U!PM ilttile national Icvels. Unofficial collaboration 
exists with seed companies ill Taiwan. the Netherlands. the USA and Japan, and universities 
inthese COtllltr'iCs iilldothers. 

The areas of collaboration include introduction and evaluatit of' planting materials (with 
AVR DC anil seed companiis), col tion Ollgiupikqlasi, and htVbridizaliOll I'ibrcciii evah.ati ot spec ific 
Iraits (with AVRI)C. 'I'ARC. V()CRS and privatc companies) and development of"control 
measu'cs in Crop protectioni. such Iscon1'ol of dianltldhack Iilh (u/Iuu'/ai .kloslla .. ) Ioi 
cabbage (with AVRI)C). Locally, collaboration with universities is ilthe exchange of' seeds, 
idtllifIcation of 'csts Or- diseases and sharingI"of research I'icilities and inlormation. 

With reference to the bilateral progrilt hetween MARl)I (M'alaysia and AVRI)C, although 
the twi - car olfficial ,llahb ratiot cimc]lidCd in.hllv 1986, coope ratitt betwCC the two institutions 
coltinues. The main objective of' tihe co lahoration was to strengthen vegetable research in 
Malaysia (in lparlicular MARl)I). In the past the main compofents of the bilateral program were 
ctnducting vegelable research, appoitntment of the residcnt scicntists birMalaysia, introductioti 
oflplanting materials, procuiCnltet ofCtluipicnt and rCsearch I'acilitics and training of scienitists. 
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Some of the achievements ol the proeran al're [ahle 5. Many scientists froinshownj ill MARl)I 
were given various types of training while se Vral AVRI)M' scienLists visited Malaysia and advised 
Malaysian scienlists oi vegetable research and development. Several scietllis I'loilother 
institutions were also trainted 1 ,,\VRI)(i. 

In tihe ariea o research, alchie'cicills \we.re illIle idetllilicatioto pi olmising liies ot crops 
for Malav sia . lhese plnmi;ino ned further evaluation bebre uiakillitle,s any reconimmtndations 
concerning release. For examlel-,. identilfed as the nilosttoiato varieties. MT I and MITIII.were 
pironisig and soyibaln varieties AGS 58, 1298. 130 and 154 were also identified isprolmising. 
Further evaluation ofltle Selected mitliiIls is be.ine carried ot by MARI)I sciCntists. 

lil' other beneit'; .calinled rolil this collaboration were: training, ot, IARDI scientists,
introduction oI palin, nllil,, .'SI'i>,lununtOfit linkage with the seed comlipanies illTaiwan 

and shilnilg mon problem , t\iother collntric iilltle nelwork. 
The weak poiltls tf the hilateral piogiau \Vl,.r: litIplpe.r lr.,.' w ,as andplanned 

implemiented jointly, such as on tileproduction of sceds (hoth open-pollilaled alnd hyvrid seeds). 
Control ofl'hlla .s'l.uo'Mla. delnlil ication and Coin1 ridofviris _Idisete', and I isihir\' sthanllilg. 
Brieeding of lollllto Mal sia. ,.\\'R )( other Countries, itn atellIptis done ill ;iiid in bill was 
ilade to coor-dilteC these ethlm1s. It sucth lroiL't+ls \v'e Coordinmated., iic iresults would have 
been po'duced. Cohlabo)ratiot ,llshouldhe toniaspecific prl.ect lasis ralher thiL l a nlieral one. 
This \vill .nableh te resourcs be a to reIdu-ce LllflicatiOi Of research.. to USLefTicintI 0 

Another wcikness in Ihic Ninmandti o LI ders,tindin w\as thit there,. i no ctilar Terns 
of, Reference fo0r the Resident Scicnlist. At the bCgilnini I th l[llicct this, crealed Confusion 
ab lt role 01 thi RCsident t.'iClliand his ':,,, the cotiiti.the I St itCll)arts ill most 

Research collaboration is ',. miic ll+Cded Ill%lialYni;l 1or c1.op) iunprovencut threedinF 
olrquality and reistail plailln im erial , to selius pests aiid discase ), toiitro]lofpests and diseases 

tparticihaly PitIum,.. v/oshu'/]l on cahage. hI.letri: ,,wilt on tolilato and chili, and virlus oilchili 
and tllialto), quality seed production (Seeds :hit+. llltilland cahhage) and poSOtharCst handling 
of vegtiales (postlularveslot+. lo itage aind qutlity control). 

Research Constraints 

by tile 
is f'undCd iainly from research gilants. Thus, government awencies like MARI)I havc fewer 
financial difficulties to carr\v (out research thia tIleuniversities. [here are ahout 50 scientists 
directly and indirectly involved in vegelahle resear, It in MAR)I. whereas only 13 scientists 
from the universities arc coductliie re.srch on veTctale!s. nmostly tn a part--timeIasis. The 
re.;earch areas may not directly be in ltite with the NAP. The avaihlbilitv Of ud',deterimines 
the extent ot'the research utdertaken. Ihwever., tUany types of, vueahle and extCnNiVe reseCarch 
areas covered by MARI)! in insufficient ulinds heituidh0.itCLIluOulI. 

Research in MARI)I is fully vundedgovernm nt whereas research in the mniversities 

resultled Ia >,),uiIi.' 

FRach year. about ULS is allhoalled I'Mr VeCtabl '[he 01 t1OiMney.76,336 research. iut for 
Vegetable research in the universitics is very itilich smillr. 

Manpower and ic itch lfacililies are gcencall suli'lcient in Malaysia. lhoweer. scietntists 
lack experience, especially illthe aCa of ilgraeitod pCsl itnagelnent, poslhaive>,lt handling, 
Seed i'oluctionlnd ciop imnl)lroviiient. The aviilahl nlileanlpower needs triillinL ti iiiiprove their 
reseatch capabilities. A seed genebank is still lacking and is illtlhe process ofbel'.ie established. 

Research is also confrtnted with biological filclors. Most nl the vegtable cultiyams or \'ieties 
imported into Malaysia 11Onotl gro%, well. More adaplable varieties of onion, shallot, garlic 
and pott1l0 a11eeded. lalt-toh,'raitt varieties adalptalble to short dayletngtl, heavy+ rainlall and 
IiighIt I i <+liii rqCity are uirCd. 

Another problem is the dilficulty to secure inbred or pure liles fOr breeding and seed 
production purposes. Moreover, disease resistance in many imported varieties breaks down whenr 
tested locally, which is dLIe to lack of expertise to dto the Job, insufficient geietic information 
and lack of' coop eratinnict,,'cen ile countries involved. Seed qtality is another proh lrin rclated 
to this situatin. 

http:ofbel'.ie
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Table 5. Progress of the MARDI-AVRDC bilateral program on 
1984-86. 

Activity 	 Scientist involved 
I. 	Resident scientists (2) Dr. C.C. Chu 


Dr. El Mostafa Saadaoui 


2. Visiting scientists (6) Dr. N.S. Talekar, Entomologist 

Dr. Y.J. Young, Breeder 

Dr. B.A. Kratky, Crop
 
Management Specialist 

Dr. S. Lin, breeder 
Dr. R. Opefia, Breeder 
Dr. S. Green, Virologist 

3. Training, (fellowship, Dr. Saharan HIj. Anang

study tour, research) Dr. Ali H i.Hanoid 

(31) Mr. Abd. Rahian Daud 

Mr. Mohd. Shukor Nordin 
Mr. Lim Heng Jong 
Mr. Abd. Rahman Haron 
Mrs. Melor Rejab 
Mrs. Mali Shook Ying 
Mr. Engku Ismail Englku Ahniad 
Dr. Ho Ban Lee 
Dr. Syed Abd. Rahman 
Mr. Leong Ah Chye 
Mr. Khelikuzzaman M. Hussein 
Mr. Yong Nam Hin 
Mr. Mohd Khairol Anuar 
Mrs. Siti Asrnah Dzayauddin 
Mr. Ramli Onar 
Mr. Azizan Ahmad 
Mr. Abd. Rashid Endut 
Mr. Zainol Abdul Aziz 
Mrs. Norlia Ahmad 
Mr. Albahari Sulong 
Mr. Mooi Kok Chee 
Ms. Fauziah Hj. Ismail 
Dr. Lee Boon Siew 
Dr. Abd. Razak Shaari 
Mr. Abd. Aziz Atta Mohammad 
Mr. Tengku Ariff Tengku Ahmad 
Dr. Ramli Mohd. Nor 
Dr. Ahmad Aman 
Mr. Azizan Shahid 

4. Procurement of facilities Car for resident scientists 
and supplies 	 Vegetable transplanters
 

Water pumps
 
Power tillers
 
Vegetable seeds
 

5.Research
 
Evaluation of cuiLivars Promising lines identified
 
and lines in soybean (4 lines), mungbean
 

(2 lines), and tomato (5 lines)
 

vegetable research in Malaysia, 

Date 

Oct. - Dec. 1984 
Feb. 1985 - June 1986 

Aug. 1985
 
Sept. 1985
 

Oct. - Nov. 1985 

Sept. - Oct. 1984
 
Feb. 1984
 
Feb. 1984
 
Feb. - Jul. 1984
 
Nov. 1985
 
Nov. 1985
 
Feb. - March 1985
 
Feb. - March 1985
 
Feb. - March 1985
 
Feb. 1985
 
Feb. -March 1985
 
Oct. - Nov. 1985 
Oct. - Nov. 1985 
Feb. - June 1985 
Feb. - June 1985 
July 1985 - Feb. 1986 
Sept. 1985 - Jan. 1986 
Sept. 1985 -Jan. 1986 
Sept. 1985 - Jan. 1986 
27 Oct. - 21 Nov. 1986 
27 Oct. - 21 Nov. 1986 
Feb. - June 1986 
23 Mar. - 22 Apr. 1986 
Feb. - March 1985 
22 Sept. - 7 Oct. 1986 
22 Sept. - 7 Oct. 1986 
Feb. - March 1985 
4 May - 16 May 1986 
22 Sept. - 7 Oct. 1986 
22 Sept. - 7 Oct. 1986 
Feb. - June 1986 
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Table 5. Continued 

Activity Scientist involved Date 

Screening for virus No promising line found
 
resistance on chili
 
Screening of romato No resistant line found
 
lines against leaf mould
 
disease (observation)
 

Pests and diseases are also contributing problems to research or experimental crops. Many 
experiments f'ailcd to produce results due to crops damaged by pests and diseases. For example, 
the evaluation of cahbage varieties Jaruaged by Phum'lh v' .stella (L.) and lel/ha unhdalis (F.): 
chili danraged by viri-,es, Ibacterial wilt and :inthrac nose and tonato by lhliothis, viiwi; and 
bacterial wilt, etc. 

[)ue to greater puhlic awareness of' tile Ircalth hazards of pesticides and the recent fear o' 
chemical residue, greater cnpi:rsis should 1beplaced On integrated pest illaneeIgnlliet and resistance 
breeding. However, tile lack of inl rna!ion and cxpert ise on integraled pest management 
techniques and the length oftire requ irCd I'ir rcsist tnce breedirg can be a cornstrairit to research. 
For instance, the virus disease of chili is SO pi'Cvalcrt rtnd difficult to control that experiment 
results can be affected hy serious infection. 

Lack o certain technologies have also created proh!lerrs Ir e flective research. For example, 
in the stdv of' cropping systeris, poor crop perfrmancce often occurred due to the lack of 
inf'ormation of the crop compatibility grov.iing in the systeru. The research constraints and their 
prohable solutions arc shown in Table 0. 

Table 6. Research constraints in Ma!aysia and their probable solutions. 

Factor Constraints Solution 

Abiotic 

Funds Iinor problems ADB assistance 
Faciliues Lack some equipment for Procure equipment
 

postharvest handling and
 
seed production
 

Manpower Lack expertise and experience Provide more staff training
 
Technology Lack of information AVRDC assistance
 

Biotic 

Cultivar Lack of adaptability and Introduce and/or develop more 
suitability materials 

Seed Depend heavily on import, Produce locally, AVRDC assis
not assured quality tance, import irbred lines 

Pests and diseases Damage in the field, lack Apply effective control measures, 
effective control measures AVRDC assistance 

Environment Excess or insufficient water Acquire and apply right techno
availability, soil infertility logies, IIMI and AVRDC assistance 

Role of AVRDC 

The research emphasis in MARDI and, in general, Malaysia is ,i crop improvement, 
development of 'echnologies for cost-efficient production, effective pest and disease control, 
quality produce for Lonsuniers and sufficient vegetable supply for the country. MARDI and 
AVRDC have conducted considerable research to improve vegetable production, but there still 
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remains much to be done. Vegetable varieties planted are of poor quality and not resistant to
pests and diseases. Cost of production is very high due to heavy investment in fertilizer, pesticideand irrigation. Loss of yield due to pests and diseases and damage at postharvest are substantial.
Further studies in this field are required. In addition, Malaysia is importing annually al,:;wUS$68.7 million worth of vegetables, such as onion, shallot, garlic, potato. chili, cahhage and 
otnc rs.
 

Meanwhile, vegettble cultivation in Malaysia depends largely 
 on seeds iiimported fromThailand, mainland China, Taiwan and otlcr countries. The imported vegetables are yery

expensive and sometimes they ar, not always a'ailable in the iiarket and / r are of poor qua lity.


Looking ;tt the above-mentioned problems, support from AVRI)C is needed inplant hreedin,

crop production techniques. pest and disease control, postharvest handling techniques and seed
production. liese call 
 be r'lized through joint research projec t s and trairlin g of'Malaysian
scientists at AVRDC or in other institutions recoiiiMiended hv AVRI)C.


In other words we hope AVRDC can play the following iole:
 

* Collection, evaluation and maintenance of germnplasm materials and development of new 
improved varieties adaptable to the recioII: 

" Coordination in the collection of i prV ed Varieties alud Cxchaiige offge rti p1asnl materials 
between countries involved: 

" Repositor,' of information on all ililpOr'tait veeCtables il tihe hum1id tropics:
" Provide t peritise on chnical aspects: anid 
* Continue providing irainini for scientists in the region. 

As far as the crops are concerned. chili, tomato, cabbage, shallot/Ollnion. asparagUS andpotato are given the highest priority. Extensive research is ongoing oil these crops in various
disciplines front breeding to p stharV slthanridlig. proe ssi ng and ectononics. The focus ileach
discipline varies between cropls. depending On t lie problenms encountered. 
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Discussion: Current Status - Malaysia
 

N. Amerasinghe: What is the role of the private sector in ve€getable research? 
Hashim B.A. Wahab: There is a very insigniIicanl contributioi by the privale sector. 

Paransih Isbagio: hi your progranl VOI have a l roduc tiOt-Marketing hItegrat itin prooram 
but illTable I0 on tilemali powCi \cttablc rcsea rc i there isdistriibution ill illMARDI, no 
sciettist \Vorking on eci liowmics. How do you imlehiltent your pr1-g ra.in: 1y recbylin an economist 
froill the ulliversilieN or having collilhortion \,ith llliversitics or hy other nicals'. To strenthen 
the collaboration o' IAR('Cs mid NARS it is betier follo upthe NIOU by havingto l an 
adilrtiistrative arimentlei on a project h, project lasis. 
Saharan H. Anang: Actually, there Ian economist who is workilg on Ipart-time basis in 
the economics of vctmahlcs. 

cm AVRIJC heilp Malaysia 
Saharan H. Anang: AVRI)(' plannitg and implecmentation ol'projcts 
N.S. Talekar: In what \\,,,\ il pest control? 

n become inolved ill 
such as tile) ,1 of 'IllMid virns control (m chili.on IPNI 

is the., ,sian 
and urnic rsity rescarcl' hForu, ple in itking adtvtgigc tadu research in solving 
A. Makmur: Whal Mlal expericnce in research col lihorattion between MA Rl)I 

'dtmlte StLIdeIlts' 
mam pio,'er prblelmis in research. 
Saharan H. Anang: Wc h'ave very close collaboration between IMARI) aid the universities 
such as ill exchale ofthl telrials mtidl others, UIli\ esitiCs utilize"studeltS to Clrry out rese;rch 
but not ill samie as USA.the manncr in tiic 

T.C. Yap: I \.ould like 1t Sa\' that the relationship hetween universities and MARI)l or other 
research organ i/ations is very Lood. We ntormally exchange the breeding materials freely. The 
researchers irom tli ,iZ;It lis)enC i Ilr lurtlher training. Hence,res arch i(i smtCI itiftc niversities 
ill inly to universities for specific problem solvingopinion, sonic research grants can he chmnne.led 
in which cae ileeranI can he elTectively used. In foct intlhe U.S.A. a lot of prohlem-solving 
projects h:,ve been sUCes Iul lN condute.d h\' postg.raduate students. Perhaps AVRDC is able 
to give tportioit of rilli this flrii .Itle ill 

R.L. Villareal: (I) What arV the crops included under NIARDI's Crops Research Division? (2) 
+
How much isthe budget ofyomr division? (3)Whtat isthe share of vcgetablc crops in that budget? 

Saharan H. Anang: (I) The crops under the Miscellaneous Research Division include 
\egetables. flowe1:rs, spiCS, beverages, field crops aid other nitior crops. (2) The budget 
allocated r vegectables is about USS20().000 ,I\ear. (3) The total budget for tile Division, 
excluding deveopient, is about US$1 .3 million a year. 

M.R. Hernais: Crop zonificatiort iutd specializatio isorte str'ategy identified ill your vegetable 
inpletlaeiititto i program. Call y iaitplify oi this it terms of ideitil'ing tite attendant fattors 
or patamecters thiat yOU COtnsider itt ide ti 'irg specific areas for the planting of specific crops? 
Has' im B.A. Wahab: Special i/atittn is deterrinirted on the basis of purpose (tf vegetables: 
processing types ill tares, atoes, aid vegetables eaten fresh aire cottfitted to othercertmin c.g. tomi. 

;ireas. 

M. Kamiya: ( I) Mlaavsi exports the Itighest percetltae o toital productioin of vegetables among 
Asiait countries. It is said thal to a traditional relationship witl Singapore. What isthis is title 
a traditioml relatioiship.' (2) Some items of' vegetables are listed boih in import and export 
items. What is the reason? 
Hashlm B.A. Wahab: (I)Malaysia has had very strong ties with Siitgaiore for a long time. 
Malaysiai products are reexported through lhe Singapore miarket. (2) This is due to the 
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difference in growing season - Malaysia imports some vegetables during some seasons and 
others are exported. 

Subijanto: We need information on the ,ollowing successful projects of Malaysia: ( I ) solutionto excessive pesticide use in the Cameron Highlands; (2) promotion of large-scale vegetable
production; (3) conditions implemented in cooperation with seed companies: and (4) proposal
for AVRDC/Malaysia Phase II Project.
Saharan H. Anang and Hashim B.A. Wahab: (I) Steps taken to counter the problem includeintensifying extension services on pesticide tIsc to f'irner,; in the Cameron Hignlands, organize
dialog/seminar with vegetable growers, rcquiring farmers to l'ibel their product for export (for
identification ofexporters), and continued sample analysis to detect pesticide levels on vegetables.Exporters with produce exceeding allowable levels will be fined and banned from exporting
in the future. (2) Farmers are encouraged to improve their production through utilization ofimproved technologies, both in existing as well as new ly opened ip areas. Support services 
are provided by government agencies like the l)ept. of AgricoItutIrC. MARDI and FANIA in tileform of technologies, some inputs and infrastructitlrcs . market information and other incentives.
Group farming is encouraged or organized for small growers.to seed companies for testing or selling their products in Mala 

(3) No condition was put yetsia. However, we are concerned 
with tile seed purit.v, true to types and percentage of viabilit v. For research testing we normally
request varieties that are suitable to Our tt" virontIiental conditions like short daylength, highrainfall/humidity and which posses, certain quality and resistance. (4) We plan to continue
introducing and evaluating materials Leloped by AVRIDC atnd from other sources; sendinescientists and technicians to AVRIC tor training in specificla tCas fot Upgr.adig skill and expertise;to implement research and development on crop improvement, control of major pests and diseases. 
seed production and postharvest handling 

C.L. Luh: I suggest AVRI)C becomes ;atrouble shooting agency itnstead of'a catalytic agent.Malaysia's vegetable shipment was rejected by tile Singapore government duC to chemical residue.This is a good example for AVRDC scientists to find out the causes, and how to prevent it
from happening again for the benefit of coIsumers in the region. This is an important issue
meriting deep investigation aid would provide information for other countries. 

G.A. Marlowe: AVRDC would very much like to assist NARS in their diagnostic needs; butdue to continuing budgetary constraints travel costs for our scientists must often be limited to
multipurpose trips or from external funding support. 
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Background
 

It was recognized in the early 1940s that the nutritional level of people in Asian countries 
was inadequate I'r a ntnber of reasons. P plnill'aiVan wer'e especially illgreat need 
immediately after World War 11for clothing, housing. tralsportation, education and food supplies. 
The diet consisted mainly of stairclv food, nolahlv iicc. sweet potatoes aid cassa'a These ft od 
crops kept the po>pullaion alive htl they did not coiltain nearlyc notigh proteins, vitaiinins and 
minerals. Although there was itl eloigh vcgeltahle prt iduntiol concerned goverlnmelnt agencies 
paid little attention to ,cgetahlc rescarch because there were more pressing ptrohlens. Vegetable 
research aind production receivcd a very low priority ii terlms of' fi"nanicial stipport aid project 
implementation compared to lic r clrchm and prtodtctioi. This situation wais clearly ohserved 
and understood i those years.
 

The Initiation of Vegetable Activity 

A vegetable survey, finincially supported by the Sino-Aintcrican Joint Commission on Rural 
Reconstruction J(CRIR). was conducted by the Taiwan Agricultural Research Institute (TARI) 
in 1952. As a result tl"this survey. first-hand inlf'rnmation oinvegetable production, its constraints 
and possible solutions was obtained. Based on this survey, a series of projects for vegetable 
research was initialed by JCRR. illcooperat ion with different agriC1n t urial research and 
improvement stitions ol' the Provincial )epartnent of Agriculture anld Forestry (PDAF). JCRR 
provided financial and technical sulpptrt to these prjects. This continuou(s implementation olf 
vegetable research prograis and const anit ilto and marketing isattention vegetable prtuIuctiO 
considered today as tileprincipal reason for a healthy systeni of vegetable research and production
illTaiwan. 

Research on Cultural Practices and Varietal Improvement 

Onion 

A nubnier of examples can be reported with regard to vegetable improvement through the 
research effort. For example, both onion (Allin cepa L.) bulbs and white potatoes were imported 
commtdities which fetclled a very high price oilthe local market. These two vegetables were 
considered delicacies in "l'aiwai. Vegetable research workers set out to determine why we did 
not grow tur own onitnild white potatoes. After repeated failure inion tile varieties tested, 
Texais Early Grano 502, aii early US connercial onitn variety, showed promising results fr 
maturity, quality and yield. After idcit irication of an planting,this variety. extensive trial 
demonstration and regional testing in bodh tile stations' and farmes' fields followed. Finally, 
onion growers were asked to contract with Farmers' Associations illorder to coatrol the acreage 
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and yield for export as well as doniestic consumption. This formerly imported vegetable cropbecame an export commodity within the 10-year research and developmIient programn of continuousplanning, implementation and supervision. Inexpensive Iresh onions are now available almost 
year-round in Taiwan. 

Potatoes
 

White potato (Solanumn tulwrsu, L.) or Irish potato had a similar initial situation as onionbut it took a much longer period of time to resolve the problems. Research workers at TARIstarted the production of seed potatoes at high altitude ia order to eliminate the aphids whichcaused virus diseases. Success was initially litited ill raising potato seed inniouiain areas du ririgthe suinmer season and growing poltato crops in the lowlands of central "l'aiwal during tlie winterionths. Even before the development of tissLe culture techniques in Taiwan. the importationof while potatoes finally ceased and was substitutcd with the exptort of nsmall amotirit of white 
potatoes to Hong Kong and Singapore. With the introduction of tissuc culture, healthy flnatoseeds becane a'dependable part o conincrcial pirtduction in the early 197)s. (ie hectare of
land had an average yield of' 30 t of'p(tatees. 

Introduction of New Crops to the Subtropics 

Mushrooms 

Thirty-five years ago the iiushrtni (,garic'us hisporus Sing) was recognized worldwide as one of the iost expensive vcgelables anrid oilv tle wealthiest were able to aff'ord this delicacy.I1was also thouight that only crazy people would(drcai to grow Mushrom s under tht subtropicalconditions of' Taiwan. Nevertleless, iushrootis grew well through a leanti approach: first in1951 at an abandoned gold itine in northeast Taiwan with spawn froni Pennsylvania, USA.Research workers at TARI ard pccialists at .ICRR were stinfulaled as well as puzzled by theseresults. It was rlot easy to find solutions to the iany problenis which confronled them. 

Approach. Research workers finally focused their attention (n the cnvironmental conditionsand replaceiert of the hirse-ial irre ruediui f(Or an adlunale grtowing tiediui. Creating alrenvironment desirable fir mushroom ultivation in the 1950s was not an easy.job. Measure ients
which included temperature, huirijidity, ventilation anid others were iiade in the ahantOned mine
during the trial planting which was conduIiCted in a sorap box. 
 A wide teiperature range from 
18' to 30'C was kept fr reference. 

Solution: synthetic compost. Horse manure is the normal iediut I'r riiushroon growingin niost iiushrooti-p'-oducing coUtrries. Howver. horse manure is scarce in Taiwan due tothe linited nuiber of horses. The lack of horse nianure limited the chances for successful
coniiercial cultivati o rif Mushrootis in Tai\wan. Fortunately. a joint el'lort of research workersfroi differeti institutes finally developed a specially fIrinulated synthetic compost Ibr inushroorii
growth. This synthetic coripost is nutch iore sanitary than lihe arinal manure.As soon as the growing condition and cultural mediii produced efkective results, cormrmercialrmushroom production by individual growers becarie possible and efficient. The attractive priceof' mushroom olfercd in the world iarket also stimuhlated the industry to grow. The research on iiushrooii biotechnology in the early 1950s in [aiwan chan ged traditional Miushroon growing
into a iore technologically developed industry. 

Organized team approach. The research workers interested in the mushroom projectscovered a wide range of disciplines. They were divided into four groups: i.e. spawn makingand varietal improveriient: corllpost rnaking; Mushroom house iriiprovemlierit: and plant protection. 
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The number o 1"research workers varied l'rin (11lv four Io five illlhe earlly 1950s and graduallyv 
i'reased Lip to arOtiid 200 in 198O. Puhlic lunds were notaliicaled to iitinshrooin research; 
allfunds came froin the industr.N throtneh oranizcd channels. The Taiwan Canners Association 
gonerated research tunds front eerN case-' o explorlCd innslro[-O ll."'heSe mllulds,werespent for 
projects approved by the laiwan Nusihrotn Research Committee. Ministry ot'EIconom ic Affa'hirs 
(MOLA). I was the convener of' [he said conittee 'roit 19(2-71. 

Asparagus
 

The firs Irial plantiite o,asp'ats (.Ipira ,,.% o/Iiiali. L )Iat tlte District Agricultural 
linprovenicnt Stations was COnducted in tie INON. This initial trial v\ as couducled to deterinijie 
tile
possibility of gt'OkViing this IeiiipCratc crop under the sulrtpica Ctiiditims o,"lFiwan. Should 
this attelpt prtve \korkable. then petplc ii l'aissan Would helble it cu joy this \ c0thlC wilhlt 
spending f'orcien exchange. 

Adjustment of cultural practices. .ic MrCpltd ,tl\ id oh r\ ;tiOll illihte feld, reeCllch 
i ll ,,itc'r 

iii the method of cttltivaitiit. Norniall. asprats. reuirsCwo 

workers fttd that the gutm ing of asparatt ill t hCcatllic iCasihlc ol s,llC adiltlllllit 
l\ ll Cars of' grOwitg ill the 

field belore a harvest can he tllainCd. The tll Oft1he plant was cUslonialrilv reuiovcd after one 
growing season order ftod ill igrtrwh thle next xear.ill to store etoic'ltL the Cro,l Il the ihie\ 
However, tltiw to the wrinl clinlate ill as lravus kept gttiw ing antd a si/ahle spear ctuldTaiwan 
be harvesied within o Repeated siuhdics carrie'd ltoe ear. crc Mout kicthcr lie t tier-stalk itnlhitd 
or partial miother-stalk wasthe mostilapploptial'. 

Project funding. Asparagus re.saCh Itnd', \Crc othtled prtlv r)outthe itistr alld pattly 
froni tie governlllcnl. Ill an asparagte \%its ill1)7) s ICscitt.'h sl;1ito Ctahlished Soth laiwanl 
under the "l'ainan I)islricl Agriculltural lupt o\sTccn SIllitollIIS). Projects tita ]Itng-terlil 
nature are condLCled therc ;ald 1i;1\i Ucneiatcd a iiut1htc.r Of ut iitpovcllielnts.Ihuci 

Improvement of Seed Production 

Vegetable growers ii postwar Itissma lt'rinsuffered grctti a -,tippl\ s;:,'rtagc of vegetable
seeds Ibr their planting. IfvegetIhle seCLs htppeiled to he available (n the local market, they 
were poor in quality. geruitinaion. lo\ inlpurity and n ltfresh. The United Natitis once provided 
a relief supply of vegetable seeds tif various crops, anitlug which were okra (libiscu e.ctlenis 
(L.) Moench) and hyacinlh heaull l)olicllo lablab L. IlLa/a td,'tlilris Savi). When these seeds 
were distributed to local growers, thev were astonished at their poor quality and these seeds 
reminuled unutilized because they were new to the growers. 

With tile coopc rat ionitO"1three Fiar Lst Seed lipltveint Wirkships held in Taipei ( 1959),
Manila (1961) and Tokyo (1903). fatnlers illTaiwan recognized tile iiiiprtance it'seed to crop 
production. Growers were infhorited olt the valtic of edctdl and the proiper way o lharvesting. 
process inrig anid handlig. Several agricittiraliprteit stalions and agricultural research 
institutes were engaged to inipr Me (tlciso1"sced p r tCtidI'ii sUchi as radishm r vCgCtables 
(Raphanussatirs L..). Chinese heading cabbage (Ihassia pekieniis (LtUr.) Rtipr.). cauliilower 
(Brassicc, oler 'avar. bolt-r\I.). cabbage (Ira.s.siaoh'raavar. iapalat L.) anid kohlrabi 
(Brassica olelacea I.. var. C'atuorapa )C.). 

Iltile early 1960s the Taiwan Seed Service o PI)AIF installed the first cold storage facility
for storing vegetable seed in Taiwan witlh filtital support 1'rommJCRR. A number of'curing 
sheds were constructcd at difliereiit agriclltl statitN il oiirder to in surie that LuaIlitv seed could 
be maintained belOre processing. Seed cleaners were iniported fronl the USA illorder that the 
vegetable seeds produced in agricultural stations could be properly processed according to 
specification. I tile mearitine a nuiiber of"seninars and short courses on seed technology were 
conducted with lecturers invited froml Anierica, universities. 
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As previously indicated there \was a serious shorlgge of v'egetable seeds in Taiwan and tile 
seeds available oi the local market w\'ere not of good qualifv and poorly packed. Indicalive of 
the sitluation were the complaints of fariers on Kintuen IsaInd who uNind radish seeds mixed
With Chinesecabhage seeds illlie seed shipments from Taiwan in the early 1)50s. tHowever.
in a joint eft which focused oi seed improvement, research workers and' a IrCw outstanding
seed farmers, improvements developed in [he prolduciot. curing, processing, packaging and 
storage of' a limited number of Seetableseeds.
 

The seed quLali of canliflower had bten 
 grcatly hltpro\'ed. i.e. high pmi ,germination 
rate a tIruei t.\ pe. I me tolimited supply, these high-quality cauliflowker seeds commanded
 
a high price on the local market. Aftr a \ear or two, inported caulillower seeds fromi Japall

appeared n tilthe er price thai
local markeLand claimed an even hi,,h tihe local variety. lowever.

it was disclosed that these so called .lapanese caulillwer, seeds with aIJapanese seed company

labl were produced in lai\N an. shipped lo .l:1pan. rCpacked and then imp ,rlcd hack into Taiwan.
 
People ini laiwM had a deCC)-tooted hCliCf th't Japan bad tle hest Lfualil\ seeds! 

Seeds for Peace 

In the carlv 1970fs hauL an wa. asked h-, the Philippines iosnpply a large tL.ily of"\egerahle
seeds. It air-shilpped 5 t1 ' arions kinds f v(ccrablc sccls *msa gift to the Nlilippines:

unlllorltnatlv his 'seeds for peace" prograli did tnot cvholc itito 
a citllinuilue basis. 

Manpower Development 

oIThe Itlllbcr , \',ct.iahlc rescarch workers in tilepostwar years was utusually ilneager.
Inthose years agrictullirral :tcli ilicsTaiwan ere cetntered oilill iw rice and Slgarea.inCe produtioti

by the governmient. Siltllicienl supply of rice, [lit
staple food. was the first priority while sugancanle
productioutwas tire Mir source o1 fireign exchangte which \'as dcsperalely needed. Therefore.
 
the triajorily of research workers inagriculural research ist ituites or statis was enaged in

rice research: only one (t twvo pcople ina statioti were ablC to Stldy crops oliher tl.tll
rice. 
Throughout tire islaind, there werenio More than a fIl do/cut research workers with hS decrees 

gaged in vegetale crops. NMost A tihe researchrs 'llrel vocatiolnal SettiOr highaWerricultural 

sCloo0 grldutCs: wrere orkcrs with consideriahle experience.
hll tIhe,, hatrd 


Through a [SAII) prograit. a tnueher ol vegetahle research workers were able to receive
 
Icchnical training fr a period six
io tttolths to mie \'ear inlcerlait American universities. Most 
of lthem received on Lire . ehassrooi and laboatory training. This technical training abroad 
was recognized to he very lid pful illupgrading iutr littited vegetable research experience.

When scholarsfips becatie available for advanced stnidy abroad fIOr dif'lrent branches of' 
science, some college graduates interested inadvanced study Nook vegetable crops as a major 
course of study. They went to Australia, the USA, .lapan and European countries such as the 
Federal RepuIblic t GCertirany: ttMost of' tilem] Ieir original positions devoted toreturned no 
vegetable research and devel opli reil. 

The mititnber of'ciil setvans itt govcrlnllmet slaliols was limited. Sitce it becatie impossible
to increase their numhiber fbr vegetable research, eithrer inagricultural stalions or ill the college
of' agriculture of aiy university, as the nuniber of vegetable crop research projects increased
the mnanpower shortage was eventual ly solved hy employing college graduates as project
employces for a period varying froi i e to iree yearis, depending upon the nature of*tlie project.

The utilization of college graduates as project employees paved the way fir providing
additional research manpo\wer ina very ecoiic and efficient imaner. It not only provided 
young college graduates with .job opportunities but at the same time suipplenrited the manipower 
needed for vegetable research. 

These project employees working tinder the supervision of either research workers in an 
agricultural research station or under the direction of a professor in thie college of agriculture 
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weore able to d ll 'C.:ll' Wi he 'r hIbCItindet~rstudv . Th' hiad dir'iCi.10;te I ill tile frtt 
line and untde rsttod \. hr1e lie 'r)IlICexisLd anILt ltile reastons wly it pIpePned. 'Uhev helped 
to Lnderstalld a prtbleiim h the gelnIrIitioii of a large alllonllit of* raw da.1t flt analysis. The 
plerl)rtiane til the prt ect elhii pho e s\ l wi, ,,well ICt igni e'd aMd tihis SySteIIl is till e,mp)yCd 
ill slli' re sea rch pri ecl llly 

In addilion t rto1ei'iti\ ticlical taining and advanced sludies ahoad, the limited nunitber 
of vegetable resea rch \srkcrs at htlI the uniiiC rsil a1d aricutural resea reh stations wcre asked 
to participait' ill one- to tlcC-da\ short traitiine courSCs. lhese short cOLI'sCs utilized a foreign 
visitor or a coAleau'lue frehlv returled oitl abriad il order to obtlain iics\ LecLhlology and 
inlftiliolli. This kitid oif semhiar and sloit-urse traitning was also fund to he vcry helpful 
and educaliitl.
 

Transfer of Research Findings to Farmers 

[h Iratns-er of tecillolgy frtli the researchlslitille to ie I'lillter remins ollne of theIinai" 
items lotr seritolu'. di,,tisioti ii iatitnal aind itilernatitial agricultural research. AVRDI)C iiay 
also he accused of hin.tunable It transller its rcaieli liidnes elleetively to its 1icber country 
I'irilers. Frankl. spelakine there are it Ces. ,,ntuts. It is a Ittholicnl and an issue which require-s 
lengilhy disclssiton ill order to develiht a wtrkable solultit. 

Division of Responsibilities 

When \,e think about tratisfer tl "e ach findings. tne imiiediately refers to "extensitoi. 
lExtcnsitin has heCii ecocrallv CIIIl)twiL1 for seV'ral generalion.s by iericulturil workers for the 
lioittltnit of ertaiii ltcis 'lltlf.arsi the divisito of research, testingtehintiltv it Ill "i\\all 
and cxtci'sioi activities is as,,fl'tlows: lhe Taiman Atieriluiral Research Institute (TARI) is 
assigtned to dtt research only,: all the Is)istricl Agriculltiral improvcment Stalitirs (DAIS) are 
rcsponsihle lot testilng il thei respectivec areas atid [aritiers, Associatitos. which are 
tnt igwernlntaI awernc ies. arc asked to undrtak. the cx ts iti ser\ ice for their tctniber I'arniers. 

Actutally'. ih,' extension siviCc 55as nt an1)dis still n0t adCuatCly handled hy lith-Farnlmers' 
Associations. There are se\eral tirani,;itiins eiacud in extension activities. depCleCling (il the 
crop. Ior cxaiiple. the lai\\ati SL"ugar ('trptratito is reslItNitilC for extensito service for its 
sugarcan ilatiting. the laivai Motnipltdy Bureau is authorized fI flhe exteinsion of lthacco 
planling, the laisani [Fui Co'tiperatives arc ill ch; rC of cxteinsiton tl banana and cilrus fruit 
crop ltIdtetitol; tie Taiwain Te'a ('toporaitn is ill charge tif lea latitirig xlcllsitll Scivices. 
etc. The l'aiwatPro\ incial liarler, Asstociatito participates ill the extension service lotr Iice, 

tin. Ollitol. asparaus, it.shit ind WhiteIptut, btl plys lo attentioi of, ititerest inlothet 
vegetable crops at all. lhe trasl)fer til research fiidigs to I-rtners in Taiwati is tiot very sotnd; 
thete is totitti fot illiplt'vell ll. 

Extension in the Past 

It was previtously stated that the nutibertl lpetple engaged ili vegetable crop research was 
wry limited. This situatiti is, however, not entirely disadvailagCous. Because 1'the litiited 
ntilibr fl"ptI)ple, ctinuitiniuicaliti antinitg fellow wtrke s ill sinall grttups was facilitated. Most 
t I our transfer of'tesca'chitndiltgs was Cllct ivcly cait'ed .ot y 'Cetli workers ill accordancehra 
with the following steps. 

A trial plantitng tla lie\, crotp varily tofa new ,ulilural micilhttd was first made ill the slation's 
ficld fIoir clhse itobservaitiot. Whlci a succss ltlI rcsearch stali(ii trial patnting was recognized 
and accepted by workers, ait obscrvatitn plot ii tile ariner's ficld was established. Those 
particular I'lrtiers whit showed al interest in the lcievariety Or cultural method were asked 
to serve as h'ager-scale extetnsion field workers and were provided with technical supervision 
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and a symholic subsidy,. "I'hey were asked 1o Cxpmli their experience in (heir own terlminology
to tlhcir Iriends and relatives. Next, Iield-da.- observations and half-day classroonm leclures byresearch workers, not hy exten.sioi specialists, were held for large groups of growers. Thesekinds ol gatlie'lP-,S wel'e lsully as:sistecd by local township ollices and Farmers' Associations
whicl notiled i,!n:t:csted farmer's aboult the aIctivities. There has not been enough mnipower
assigned specifically for vegetable C\tcnsiOn Wli\'iliactivities. pecific pirgras. fv v'ctablc ektCn.sion
probahly require niore time to (Ivclo. WC should not cpy ever\thing Itoiii (lie USA because we aldiltl"IfferitC social and ditIliOiil backgroiilds.\Ve must develop iiiethoti.s sUilable to local 
coildilioiis. 

Problems with Improvisation in the Past 

Il thgear\ stage 01 cOnlnimci;Il onioll prodUCtii., short coUses anid ield days wvereCeOIitCilte ill ll vilhlgs. kIilIiliV (tvusaiid 1r1 wished to gro\\'onwho Itololliatiealv atte'l(.ledsuch thieriiis Teit hick of t'tcnsion e\pertise was CicI- \isihlc ili club iNgaCdIa 4 i1 orker
ill liandliiig c\ICn,-on ac.ti\ilics \\ [ill Cirs. wa\kk. u ii l ) )chiiii Ie s \ciy Cnhiiisitstit.' il llliiig]lov to g or oni.uin \%ihilm c\tcisiiMpmphlet tilled "()iiiofmi +\"m,'". lie \wats vey elotlUCint 
and talkaivc Ill iilroidmciim2 1 CtImLediirC, IognuIronio, hil,'dct lie(m "llpainiplelt igt;' K) pagt'.Alllhough lie \\a" \icll cquaiin d \\i i thel C\tc slOiit i1cill , lid teclh iqus., Ile Cxhhied alack of ;ictil km,\ ledge, ;but tileon1ion1 itkt'll hecaUSe iranill in en ple hld ni 1 productiol.I-it.' \\ds IIl'COilfI',' likea phli m plic m alii IJIld hilHOII'S\\c \lC itjluiCt''ioll waS ralised
1w his audiClc. l e t'lc li \as timi;able to disli ii'21iii o1mi 
 Imlon v.liCt. setl'dliii . which hoks
:.simiilar in ippcarammct. in ,'itam respcts.. This hiapid i lilm ii lic lI,.

It is esseitial tit '\i No I eertsl' or specialists kn\ ihliCI 'IhjcIs kCll. ()tICrwisc the1C
is tlme tulgem Lil i te c OIllu\mugill io thit' 'nfimihit . 

Recent Vegetable Research and Development Constraints 

Erosion from Summer Highland Production 

The high temupemratuirt'S amid lhumiiud ,,Mndithnms Of the Iropic: lwl\]andIs favor nst plant
de\'ClIOpmmeCiuthtiint leafy vCItacleh crop11
s piotuCtiol dinring the SLiiimiilCi m11ouths. 'Iherel're.
inolilltaill a salbo L I .((0 liilttde \\ere dCvCo)ped Io Sliiiiiic" v\cclbleccrop prolduction.

Induced by gootf0tI col'0cro)p p1rodCtiomi due to the cool teilpedratlre atlldle alltractive Ilrket
 
price offered because of the limited supply Liin1g the lint sunmimier inonis. colmsiderable slouping
land in the highliands \\asteveloped iiti vcgelahlc fields, \vimh or \without soil-water conservation
1meISureS. ConsetltLeIIlv, soIil tid adtr el'rosioll be'celll¢ a serioull'problell. Landslides. dlageto water reservoirs amid liihiays.v, t' greall. allecl tihe security of filepeople living il 0Iw

miunlain 
 areas. as well as tills living dm()\\sIrcaiu. AlthNouh research wvorkers helped the growers to selt'ci the proper crji- variety. t me of planting anti cultural techniques iomake aproftl, they have tnl becen e clive illprevetlllg so)il erosion as a result of' stininnIIr vegelable
crop produclion in the Iiglhilds. his prohleii requires ilnitediate solution to aiirest fIurlher
erosioln while colltiuiiinu to supply IrCsh Ila' vCgetablCs for local market deniand. This ne\\
problem needs to hC resolved h\ )nLsC
the app)opriate groulp (f spCcialists bu it is byond tle 
capability of vegelable r'search workers. 

Establishment of Frozen Food Industry 

It iiighte to improve tile supply, ollh cielpfuln vegetables during the sumLeiiici'witll 'roen fiods.Ilie plenti'til supply of fresh vegcables during tile winter inon ths caLises a Very low price fi'orvegetalie growers in the lowlands. If (lie leallhy food processing industry could invest in afrozen vegetable inldst ry in tie neat' Iltire. soi erosiont in the Ihighlil nds C indb redCeid 



81 Vegetable Research and Development in Taiwan 

by reduction of highland plIatinags. .he prtIO rita rgini in s1unto ler highland vegetable production
 
would be limniled iraIt a flliaie l)pl.f lt/en v'egetables, packed diring the winter, became
 
available Ilm the stinnier inarket.
 

Chemical and Fertilizer Pollution 

We are well aware of tileserious pt lltitlilprobler. lhe air is heavily polluted with industrial 
wastes and the stoil and water are heavily pollted with agricultural wastes, chemicals and 
I'ertili'crs. Fresh vegelable crops are alis containiiated with pesticides, tlungicides and their
residues. I'utrophication IaS bccorre a1co11rtrioI pleiioiteCllOll inost water bodies illIind ill

Taiwan. Studies indicate that these icts rellect tileiriiproper manner of ferlilizer and pesticide 
application by failrlers in general.

Because of, the intensive cr01) rtlatiot systcn developed itt 'laiartn. most lowland fields 
usually produce at least three crops fit tirte saie piece of land each year. Obviously, soil Ikrtility
is seriously alfected. Fariters customarily apply aboit 201 of organic niantre per hectare ofland illorder to maintain soil f'ertility. t1rifarti'ately, as the stpply of organic iianiure became
 
scarcer owit'g to farrtt techanizatiot, falriters, especially vcget abelgrowers, had lioalternative
 
but to increase their chientical fertilizer applicatiom. Vegetable growers, as \vell as fruit growers,

also inapprt)priately apply hingicides. insecticides and t)ther agricultural cherrricals. These
 
chemicals lpr'tvoke a ptoor soil texturc, disturb tIle illicrotectsysterm of the soil aind produce a
 
seritus and iaririful chemical residue prtblertl otl both fruit arid vegetable crops.


Iltspite of'govertnmentt rcolaios regaiding tile use of'agricultural chleicals arid
proiper 

l rtilizers, growers wht are sell-cetcired in their crop iuctito and profir. nced furtri her
 
education itt order to irmpro'e the current pillutiti problcril.
 

Marketing: A Bottleneck to Profit 

IThe rcIsori fitriers gro\% vegetables is to iake a prot. The profit miargin illgrowing

vcgelables isgreatly influenced by a niticr ofI'act.rs: i.e. tlie type of crop, the seasor, the
 
we ttrlf, lie cuhuIttralI practices tiliized, tie waler supply and drainage conditions, tle quality

of seeds, the sC.stit arid Itcalitn of t ie markct, as well as postharvest handling and packaging
dnd method of shipping, etc. However, prdit is finally decided by the principle of supply and 
demand. Therclire, it wtuld be ratle r ditflicuII ftir ari individual vegetable litrier t predict
his own profit or ltss owing itanty unknown fiactors lie is faced with.to tile 


Iri the past, under fIr virabIc weathier cndit ionis and ca refilI monitoring (fl'
tile situation,
ve"Ctable growe rs could make a reasonrable profit uniless hit by typhoons or tidal waves. Tlhe 
average size of a vegetable fairm is around 0.3 ha in'I'aiwan. With this limited land area and 
resouirces, it is very difficult Ir the vcgetable grower tc diversify into arty tilher activity, lie 
has to live with tileexisting condititis. Vegetable farnicrs vork hard all year and receive an 
average of between 20% to 3t0'4 of the valure of the inarket price of the crop marketed. The 
balance (70% tt 8)'/) of the riarket price tf their produce goes tt the traisporters and retailers. 
Most vegetable crops are riarketed though lcal wholesale markets and are then shipped to 
urltbancttrisuttcr litarkets. 

Due tO tileIOw Vatle of agricultural coniilditics when cornpared It most industrial products, 
fItlllCriS' is rturghly only 70 /if nomnli;riers" inconc. When affected by natuiral disastersilrctlCi 
stchras flooding, typhoon or earthquake, the price Iluctuationti f vegetable crops ti the retail 
market always increases several Ijild, yel the vegetable growers at the center of production receive 
no additional profit. In these situations all price increases go to the retail, r and middlemen. 
This situatimn presently creates a great disappointmnent of the vegetable growers toward the 
gtvernmen's marketing systeri policy. 

Although the greedy middlente ha-ve a strong and tight organization aniong theiselves,
the vegetable fIarniers have no such origaniization. Ctttsuniers usually pay a very high price I'm 
produce but the laries incorie can even drop roii 20% to 30% average to less than 10% 

http:I'act.rs
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of the consumer price.Vegetable growers market their produce through middlemen because they
have the collection, shipping and marketing channels. 

Farmers' Associ ations sometimes collect lees at the imrke t operated by the producing
township; but they are not rcsponsiblC for haiidling the i)acking, shipping, etc. of the marketing
business. This is a weak point (if the Farmers' Associations. UInfbrtlnately, the larmers' 
Association is a farmers' or'gaizaint whicih receives SUlpelrv isiu I'nh the 1ia I wernIII Ilnl. 
Therefore, farmcrs seriously complain about the market in polikc' 0 the gwe rniimnt. So flar, 
agricultural ecnoni ists in government organizations have not resptded to fart ers cmplaints.i 
This has led to larmers demnstrating in (ile cities of Taiwan ill recent months. 

Conclusion 
The vegetable per capital C011Unilupt niii has tripled ill 4(0 years. This increasc w'as iliad e 

possible through vegetable research, pioducton protion and farmers' hard work. It is ajoint
effort accomplished through a teani| effort u t.I&'balaiicd mirix of scientist,Indera frmers and tr-ade 
cimponents. 

Now nmost atgriCUtIIral CxpCritiICnt institutcs Or stations are much better cquiipped with 
hardvare and softw\are. aitll the we11-trail ted sCeiCtiSIs arc ie re adequately funded than 40 years 
ago. But they arC facd with more c.o mplIc\ and sophisticated prohIeis: stlic are biological 
ill nature and others 11 social.lecon1ical, educItiotnal rnd ev'n political in illnature. 

I believe that with more trained people and today"s advanced technology and I'acilities. aii 
effective and cl'ficictn iCthod ofI'egcthable research ani development can he aitained in tlie icar 
future. In addition. i knowledgeable and reasonable research manager in all researich activities 
becomiies indispensable to ; successfll iiipleiiic utatinm of' the rescaieh and dc'cl lpcnt Pr) gra i. 

Appendixes
 

Appendix I. Acreage, unit yield and production of major' crops in Taiwan, 1986.
 

Crop Acreage(ha) Yield(kg/ha) Total production
(t) 

Rice 531,561 4,697 2,496.510 (husked rice) 

Vegetables 239,707 
3,863 

13,049 
1,973,823 (unpolished rice) 
3,127,896 

Fruit crops 
Corn 
Sugarcane 

175,154 
76,762 
64,573 

12,684 
3,628 

93,547 

1,837,734 
271,660 

6,001,871 
Peanuts 56,592 1,569 77.150 
Tea 
Sweet potatoes 

26,389 
22,062 

988 
15,386 

23,890 
324,042 

Source: 1986. Taiwan Agricultural Yearbook. Provincial Department of Agriculture and Forestry (PDAF), Taiwan. 
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Appendix I1.Distribution of full-time vegetable research workers by levtr of training, May 1988. 
2-3 yrs. VocationalToa 

Institute ,ngaged in vegetable research PhD MS BS co e aric. Total 
_________________ ____college agric. 

Taiwan Agricultural Research Institute 3 3 I - I 8 
Fengshan Tropical Horticultural Expt. Sta. I 3 2 - I 7 
Taoyuan District Agril. Imp. Sta. - 3 I 2 2 8 
Taichung District Agril. Imp. Sta. I 3 - I - 5 
Tainan District Agril. Imp. Sta. - 3 2 - I 6 
Kaohsiung District Agril. Imp. Sta. - - I 2 2 5 
Taitung District Agril. Imp. Sta. - I I I 2 5 
Hualien District Agril. Imp. Sta. - 2 - 3 I 6 
Taiwan Seed Service I 2 3 - 2 8 

Subtotal 6 20 II 9 12 58 

Asian Veg. Res, and Dev. Center 18 10 13 13 17 71 

Total 24 30 24 22 29 129 

Source: Personal correspondence with officials of the Council of Agriculture, June 1988 and personal correspondence 
with officials of AVRDC, June 1988. 

Appendix Ill. Production and consumption of vegetable crops from 1945-86. 

Planted area Yield/ha Production Population Consumption/year(ha) (kg) (t) ('000 plants) (k(g) 

1945 35,319 8,567 302,575 6,090 38
 
1951 78,601 7,834 615,789 7.869 63
 
1956 81,859 8,190 670,460 9,390 58
 
1961 90,556 8,991 814,482 1 ,149 57
 
1962 94,247 8,928 841,409 11,512 56
 
1963 101,685 8,956 910,695 11,884 60
 
1964 101,107 9,632 973,875 12,257 57
 
1965 108,808 8,898 968,159 12,628 57
 
1966 112,886 8,533 962,281 12,993 53
 
1967 114.754 9,166 1,051,820 13,297 53
 
1968 118,462 10,208 1,209,293 13,650 68
 
1969 133,594 10,968 1,465,291 14,335 75
 
1970 141,540 11,906 1,658,191 14.676 85
 
1971 146,706 12,032 1,765.096 14,995 91
 
1972 148,557 11,468 1,703,663 15,389 91
 
1973 154,798 12,152 1,881,062 15,565 93
 
1974 167,737 11,559 1,938,939 15,852 99
 
1975 187,381 11,881 2,226,308 16,150 110
 
1976 191,966 12,743 2,446,282 16,508 118
 
1977 201,886 12,815 2,587,243 16,813 112
 
1978 220,279 12,701 2,785,680 17,202 115
 
1979 226.899 13,245 2,993,8?') 17,479 118
 
1980 230,977 14,038 3,224,849 17,805 1 10
 
1981 221,407 13.186 2,910,853 18,136 116
 
1982 227,513 13,379 3,044,099 18,458 118
 
1983 224,614 13,439 3,018,741 18,733 117
 
1984 232,655 14,684 3,416,382 19,013 129
 
1985 226,443 14,323 3,243,364 19,258 127
 
1986 239,707 13,049 3,127,869 19.455 118
 

Source: 1986. Taiwan Agricultural Yearbook. Provincial Department of Agriculture and Forestry (PDAF), Taiwan. 
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Appendix IV.Number of papers on vegetable research and development published inTaiwan from 
1945-88 (in Chinese). 

Period No. of No. of papers Average no. of papersyears published published/year
 
1945-1955 
 10 180 16
 
1956-1965 
 9 278 28

1966-1972 
 6 806 115

1973-1980 
 7 935 1171981-1986 6 1850 308

1987-1988 (May) 1.5 402 
 402 

10-
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Appendix V. Acreage, unit yield and total production of eight major crops in Ta~wan, 1986.

Source: 1986. Taiwan Agricultural Yearbook. Provincial Department of Agriculture and
 

ForesLry (PDAF), Taiwan.
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Appendix VI. Review of Taiwan vegetable production, 1945-86.
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j7/9 :19 %oApedinVI 
BS ,lege 2, 

Total" 129 by level of training, May 1988. 

Pojects or Problems on: 

Varietal improvement
nerinesigtin yDnistibiona of frultm veetbl rcentsearc worer 

,.Arura, methodslvl trabsningld Mayt 198Tota TAR9 by Oo'iat protection 
Postharvest handling techniques 

Plot at advanced or selected grower s ield
 

for further observation on treatments applied
 

Treatments with encouraging and promising response - i
 

Holding field day and 1/2 day discussion with group of growers 

(training class may be held at small farmer's unit when required) 

4d 

Extension plots assigned to selected or voluntary growers 

Produce cr harvested crop marketd through local market or traders 

Mass p rodu tio ro contract between FAs., traders and 

pproduction I.hrough trae ee fis, 950s8.growers 

Appendix VIII. Transfer of research findings, 1950-80. 



Discussion: Current Status - Taiwan, China 

M.R. Hernais: You mentioned in your paper that at a certain point in time vegetable farmerswere only receiving 20% to 30% of the profit and the rest was going to tile middle men.this situation still exist now? If not, what 
Does 

Icasures have been adopted to correct or remedy 
C.L.this practice?Luh: This situation has not changed! I believe that eventually the agency concerned willlook into this problem and seek an effective solution. 

Hashim B.A. Wahab: Can \'on explain why industrial development has not adversely affectedvegetable development (see Table 3 of your report). More farmers are involved il vegetableproduction. 
C.L. Luh: Vegetable growers near big cities are specialized in vegetable growing, they willnot go to the factory. Growers away from big cities are more or less engaged in full-time activities,they fIund it unwise to go to the lactorv too. 

Paransih Isbagio: What is the mechanism of' research-extension linkages in Taiwan? Areresearch findings from th, TaiVan Agricultural Research Institute (TARI) directly transferredto tile Farmers' Associations or from TARI must research findings be transferred thrtgh theDistrict Agricultural Improvement Stations (DAIS) and then to the Farmers' Associations?C.L. Luh: In most cases, TARI must transfer its findinlgs through DAIS then to selective
Farmers' Associations. 

R.L. Villareal: Who are the primary contribUttors to tile iacrease in publications on vegetableresearch and development in Taiw:n?C.L. Luh: Mostly from researchers of Agricultural Research Stations and also from universityprofessors and DAIS mnembers, as well as from Farmers' Associations. 

N.S. Talekar: During the past 3-4 years, vegetable consumption has been going down. Do you think this trend will continue?
C.L. Luh: It is a matter of normal fluctuation. Fast-food in recent years may be one of thereasons causing the per capita consUmnption to go down. It probably wil! return to normal. 
Subljanto: Would it be possible for AVRDC to arrange to translate publications in Chinese on vegetable research findings?
C.L. Luh: I do not think AVRI)C has tei possibility to translate publications in Chinese intoEnglish. Bnt you may try to ask the Food ald Fertilizer Technology Center (FFTC) in Taipeito consider tile possibility. They used to cover vegetables in their program. 
J.T. Sykes: Tables 2 and 4 indicate 58 full-time researchers who, in 1987-8, published asmany as 402 publications. These are impressive data and I wonder how it is achieved'.'C.L. Luh: The papers are in Chinese ind many of them are generally educational brochures;
about 10% of them are scientific publications. 
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Vegetable Production and Policy in Indonesia 
ParansihSubijanto' and Isbagyo2
 

1 Director, Central Research Institute for Horticulture, Jalan Ragunan 19, Jakarta,
 
Indonesia and 2Secretary, Agency for Agricultural Research and Development,
 
Jakarta, Indonesia
 

Introduction 

The climate of Indonesia is characterized by a rather consistent average temperature ol 27 0 C 
and atmiospheric humidity around SOW R.H. at sea level thronghout tihe year. Average 
temperatures naturally decline With altitud;C at 1.00() in they are around 20'C. 

Despite the fact that Indonesia belongs to tie h iliinid ropics. itproduces a remarkable diversity 
of*subtropical and; tropical vegetables. 

Highland vegetable producti0n is not strongly commercially oriented. The commodities 
include mainly temperate -limaie ,,egetables such as potatoes, cabbages, cauliflower, lettuce, 
carrots, beans, toinitoes, onion and garlic. The wet lowland vegetables include chili, shallot, 
eggplants, leatlf vgc.tclables (anaranth and kaingkong (Ipolnoa aquaiia Forsskal), cuicumber 
aid a wide varliety ol beans, are predoliiaitly grown illall lowland coastal areas near urban 

NICelill. Sn,inetr polit all area.; Sluch is Jakarta, Scma ranir %urabaya, etc. 

According to the latest production estimates, in 1986 About 4. 171 million t of veoetables 
were IrodtiLced fi'O Cxcluding gardoln horiticiture which ismm1,23 1million lita of cropped alr:, 
widely practiced and of coins ide rab c mmILri tiolaliimp rltince. Th csilmated total area covered 
about 2.3 million ha in 1969. In transinigration areas every tiansminigian' faily is provided 
with + 2 ha of land. including a 0.2 ha Ifamily garden. 

The average yield of vegetables can generally be considered low. It ranges fron somewhat 

over I t/ha for beans to II) to 12 t/ha for cabbages. 

Production of Vegetables and Government Policy 

Area, Production and Yield 

The area under cultivation. production and yield of vegetables in 1975 and increase of total 
harvested area and production in 1986 are presented in Tables I and 2. Following are some 
of the most significant changes. 

Shallot. I)ata indicate that since 1975 the areams to shallot have increased 79%, yields have 
increased 34,,, and production has increased 140%. 

Garlic. Since 1975 the areas to garlic have more than tripled, yields have increased about 
61%, and production has increased more than sixfold. 

Potato. Since 1975 the areas to poLtato have iore than doubled, yields have increased 69%, 
and production has more than tripled. 

Cabbage. The areas to cabbage have increased about 85% since 1975, yields have increased 
about 40% and production has more than doubled. 
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Table I. Harvested area, production of vegetables in 1975 arid 1986, and index. 

Commodity Area (ha) Production (t)

1975 
 1986 1975 1986 

Potato 17,501 (100)1 37,68 (215) 123.875 (100) 450,825 (364)Cabbage 23,968 (100) 44,342 (185) 317.118 (100) 820,357 (259)Tomato 14,968 (100) 57,670 (385) 119,393 (100) 189,406 (159)Chili 105,884 (100) 359,821 (340) 175,092 (100) 438,707 (251)Bcans 157,767 (100) 258,843 (164) 163,110 (100) 363.279 (223)
Shallot 38,946 (100) 69,579 (179) 159,379 (100) 382,117 (240)Garlic 4,178 (100) 16,056 (384) !3.801 (100) 85,096 (617)Others 167,665 (100) 386,529 (231) 850,693 (100) 1,440,887 (169)
Total 530,897 (100) 1,230,538 (232) 1,922,461 (100) 4,170,674 (212)

Zlndex inwhich ,00 = 1975 value. Source: Sub Dit. Data & Stati.rik Bina Program Direktorat Bini Program Tanaman 
Pangan 1988. 

Table 2. Average vegetable yields in 1975 and 1986, and index. 

Commodity (t/ha)_Yield 

1975 
 1986
 
Potato 7.80 (100), 11.96 (169)
Cabbage 13.23 (100) 
 18.50 (140)

Tomato 7.98 100) 3.28 (59)
Chili 1.65 (100) 1.22 (74)
Beans 
 1.03 (100) 1.40 (I136)

Shallot 
 4.09 (100) 5.49 (134)
Garlic 3.30 (100) 5.30 (161)

Others 
 5.07 (100) 3.73 ( 74)
 

Zlndex inwhich 100 = 
 1975 value. Source: Sub Dit. Data & Statistik Bina Program Direktorat Eina Program Tanaman 
Pangan 1988. 

Chili. Since 1975 the area to chili has more than tripled. yields have decreased 26%, while
production has more than doubled. 

Tomato. The area to tomno has more than tripled since 1975. yields have decreased about
59% and production has increased 59%. 

Among these vegetables c bbage showed the highest production and was followed by chili,
potato, shallots, beans, tonato and garlic. 

Sweet potato. The strategic importance of sweet poato in Indonesia is due to its role For
 
crop diversification. It 
was planted in 230,000 ha in 1986 and produced 197 million t (Table3). In tria! fields yields as high as 57 t/ha were achieved. However, the average yield in 1986 was only ;.6 t/ha. During the period 1968-86 the total harvesled area decreased to 58%, while
production decreased to 83% hut yields went up 46%. 

Soybean. The area of soybean harvested in 1987 was about 1.2 million ha of which 58%was grown on wetlands and 42X on rainfed drylands. A comparison o1 soybean and mungbeanproduction in 1969 and 1985 is made in Table 4. In Java, where about 80% of the nationalproduction occurs, 70% of the crop isharvested from wetlands (sawah) and the remaining 30%from rainfed drylands (tegal). Outside Java about 90% isin rainfed drylands and 10% in wetlands.
In wetlands soybean is planted in [he early (from March to June) and late (from July to September)
dry season after rice. Soybean grown on irrigated wetlands is mainly found in East Java, CentralJava, Bali and in smaller areas in Aceh, West Sumatra and Lanpung. 
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In trial fields, yields as high as 3 t/ha havc been obtained. However, in 1986-87 the average 
national yield was only 0.99 I/ha. 

Table 3. Harvested area, yield and production of sweet potato in Indonesia, 1968 and 1986. 

1968 1986 
Commodity Area Yield Production Area Yield Production 

(millioo ha) (t/ha) (million t) (million ha) (t/ha) (million t) 

Sweet potato 0.40 5.9 2.36 0.23 8.6 1.97 

Source: PPdPTP 1988. 

Table 4. Area, yield and production of soybean and mungbean, 1969 and 1985. 

1969 1985 
Crop Area Yield Production Area Yield Production 

('000 ha) (.ha) (,000 t) ('000 ha) (L1 ) ... ('000 t) 

Soybean 555 0.70 389 900 0.96 870 
Mungbean 80' 0.501 40' 295 0.72 212 

'1970 data. Source: DFCEPP 1988. 

Government Policy 
The developmcnt of vegetable production in Indlonesia is direcled in the first inslance towards 

self'-sufficiency of food, increasin farmers' income, improving the diet, increasing employment 
opportunities, stpportin, indstrial development, accelerating exports and reducing imports. 

The vcgetables which provide farmers opportunities to increase their incomes arc garlic, 
shallots, chili, potatoes aid onions. 

The vegetables which are considered imporlant to increase the population's nutritional status 
and are easy to develop in home gardens are especially those with low cash inputs and quick 
yields. They are generally lowland vecetables such as tomato, beans, chili, eggplants, kangkong, 
spinach and cassava lcavc:. 

Potato, cabbage, shallot, toliato and chili are considered traditional export commodities. 
In addition there is a great potential lbr export of' commodities such as mushrooms, asparagus, 
brocolli, bell pepper and lettuce. 

In order to support the development of vcgciable production, the Government provides 
various facilities during the process of p oduction, handling and processing of' harvest, and 
marketing. 

In order to accelerate export of nonoil commodities and to reduce imports, the Government 
has taken the following ncasurcs: 

- to stimulate the increase of production and quality of vegetables for the domestic market 
as well as for export: 

- to improve postharvest activities, including fresh handling and secondary processing of 
produce to substitute imports and increase exports; 

- to stimulate the active participation of the private sector in increasing capital invcstments 
in the horticultural sector in the fields of seed production, supply and distribution, vegetable 
production activitieIs and postharvest (handling, storage, transportation, processing) activi
ties; and 

- to siniplil'y export proceduNres, iniproving market Iacilities and other incentive measures 
t stimulate exports. 

Production Constraints and Steps to Alleviate Them 
EllfioIs to increase production of vegetables have shown significanl results, especially during 

tie last 10 years. However, the increased production does not fulfill the increasing demand. 
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Several constraints are identified helow which hamper the intensilication of vegetable production.
Efforts have also been taken to solve these problems.

The Following are all serious constraints: the high price of seed; the high production cost; 
the relatively high gap b,:tween yields in research plots and the average national yield; and the 
high marketing cost. 

High Seed Price 

The high yielding varieties of' vegetables arc mostly hybrid, which can not be produced
in the country. The supply of hybrid seed depends on import and therefore is too costly for 
small producers. Small fliarmers are able to purchase and plant seeds of local varieties which 
are generally of low quality and low yielding but do not require high inputs. The produce is 
of inferior quality and lacks unifornity. Consequently small farmers remain in a weak economic 
condition. 

Steps need to be taken to solve this situation. Efforts have been intensified to invite foreign
seed companics to develop alseed industry in the counlry. Producing seed in the country should 
be less expensive than iniorttinrtg NMed and tile varieties should be better adapted to local 
environments while maintaining their superior qualities. Seed produced in the country can save 
foreign exchange and prevent tlie importation of' diseases and pests from abroad. Efforts have 
also been taken to accelerate the work of breeders to prodIuce high-quality improved varieties. 

High Production Cost 

The relative high cost of vegetable production leaves a linited degree lor a profit margin.
The net return obtained by farners is sometimes insufficient to motivate them to grow more. 
The excessive use of agrochemicIJs such as fertilizers, pesticides and growth regulators has 
added more inpt expent tures and causes serious pollution to the soil, water and produce. 

More effi-.ient rust colntrol iftl-suIe.,, should be developed as a1 integrated pest control 
package. Inseclicide needs to be applied oiy iflliiecessarlv anHd in tile Illininum nuantity required
for effectiveness. Developments in the field of hiological coIItrol should be tested for possible
adaptation and applicatiom: provided there is sufficicil st ifeqltiplicit attdiacilitics supporting
it. Research needs to be directed t deternine the actual need for fertilizer, pesticide and growth 
regulators, based on soil analysis, poplation iIy cs of tlie insect and field surveys. 

High Yield Gap 

Research has successfully produced technological packages f)r increasing vegetable piroduc
tion. However these are not fully applied by farmers. These discrepancies are reflected bv the 
difference in the yield obtained tn the research plot and tie average national yield. These yield 
gaps could be narro.ved through technology tr-ls r activities. Constraints ia intensifying the 
transfer of technology are: the limited supp!y ,If NciChIology packages which are ready for use 
and can be recommended: I lack of funding for multilocation trials; aind a lack of funding and 
of know-how of personnel causes a slow rate of adoption of' the recoiiniended technology by
farmiers. The limited skill and know-how of the extcnsion staff in the field of horticulture is 
another limiting factor in transfcrring technology. 

In order to alleviate these initations, the fo0lowing steps need to be taken. More trials in 
frmner:; fields, deIiionstration and pilot plots need to be conldted. Cooperation with tile extension 
staff needs to be strengthened to develop proper motivation of the fariers toward adoption of 
the new technology. Field days and field visits should be organized regularly to evaluate tile 
effectivencss of the transfcr More training should be carried out to upgrade the skill and know
how of the subject matter specialists and the field extension workers. 
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High Marketing Cost 

,he hiigh marketing cost is aittiher conrlit lt rirproduction. Tihe marketing organization 
ill tile productioni center is relatively poor. Improper hanridling catise s a ligh percenltage o loss. 
The infrastructure in the produclion area is not conduic ie i'r dcvelopment and marketing. 
Transportation costs are higli due to the small-scale, scattered a1d uno rgatuciiied situat ion ofIthe 
producers. Theret'tc, generally lirniers obtain onlv a small shar, 01f the retail price. 

TO imip rove the situnaltion thele Ilowlling steps have been taken. Farmers are being motivated 
to be active members ofI their c ttpc ralti es and, tiglherhr withIla ruicrs" g roupi ls, to take a iore 
active part in marketing eftrts. 'Io iiniiie pI)slaI'vst loss an1d laintin the quality oIl' produce. 
appropriate technology I)ack:yt'O' will be adapted, iludin rading, packag iing, transporlai o 
and storagte. Iforts will c taken to organi/c farmers into collilodity groups to establish larger 
and iiiore compact plating .areas. Ili Ibellore accessible to theThis s\ sicin will enable faerlllcl's 
market and cxtcnsion services. 

One o tllhe cases where such efforts have sliowii sonic prtiiising re:.uhts is ini the pridtuction 
of garlic. Steps have been taken it) alleviate conStilillts such its ,ldCquatc production and 
distribution o*ligh-li qual it. seed. lack 0 a'd1Iptit Il' adeqIi ate productit i tech nobtgy, iginsuilfic icut 
supply of" itiputs. lck o0' credit lacility and po tmtarketing mechanism. 

Seed of improved varieties was multiplied hy fiinners with the LlidancC 01 the extension 
service. Seit.s ere(l distributed through the fare rl" a-,sociatimUi in COOperation with a state
owned company. Pertani. Technological packages were demonstrated in Irmci''s fields in the 
production cCnIClS. Far1i inputs, includingliest icides :1nd Ifrlili.crs aic supplied by Pertanii. 
The credit trequired by ifartiers is extelCd by the Governient Bank through special credit 
arrangements. '1o assist the Iariners in nihproVing the marketing proce,,s and to maintain a 
prol-itable price bfr garlic, slatle-owned companics were assignied !o aclively provide valuablC 
guidanice aid c operation. In ofi'Icr to exparld the pi'dictio area, a plan was inmpleniented to 
deveIoip new productiOn ccnrters IlicaLd in sUiliablC agrii icctogical cnvironments in the highlands 
of Central Java. West Java, South Sumalra.. Jambi. and South and North Sulawesi Provinces. 
In addition. new ii Wiar tile tiurbanii aras have been cxpIrCd. Thecenter,, located ill the I ol lnds 
area harvested iticreased froii 3. ()I1 ha in 198II to 12.64( ha iii 1995. Garlic yields increased 
significantly I'rlm 1,130)000 t in 1981 to 4,900.0()1 in 1985. 

Sweet Potato Conr.traints 

o i.e. 
agronomic, utilization at1 postharvest. The sOcictOiiiriiic conustraint s iticIlide: unreliable market, 
the crop is hiot a Inajor ctiponCnt 01' the di,:t, it is coisidered a 'poo1 man's' f'od, atd the 
lack ol' efficient protimc' ion technology. 'he agroltormic colstidrits ctnsist of': I lack of suitable 

There arc for troblec arcas limiting sweet potato piductivity, socioccoioitic. 

varieties fir specif'ic r'tqtmire utiiriiniMuli use il' fertilizer, grown oil marginalts tif idustryiindustry 

areas with iiiniml irpul. and suitablc technIii ,gy fir difl'crenl cropping ,yscinis is not available. 
A utilization constraint is the lack of' variability in the form o'f the end prOduct to be coistiiilCd. 
There lirc It IIIrCIrOiS post harive st prtiblcims. 

Altlough cinsiderahle resrIths I c bccii obtai.ned through various research el lrts, manty 
importanlt probletms and clihallnc ges remain to he solved. The priority area IOr Ifuture research 
collahoratim involves: (I) exchange oi' geriplasin and breeding materials: (2) breeding Ior 
resistaice and environntal stress: (3) ptistliarvest, including secondary processing to diversify 
end product: ind (4) inarkcting ani prospect studiCs. 

Soybean Constraints 

Yield iniprovemeti of grain legulnes. including soybean, lags behind other food crops sUCh 
as rice and corn. The following factors impose limits oin productivity: 

- Soybean does inot respond is well to fertilizer as does cort or rice: 
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- Soybean produces seed which is rich in protein and needs more photosyathate than does 
the carbohydrate predominant rice or corn seed;
 

- Soybeans are infected by many pests and diseases;
 
- Soybean has a short stem 
which succumbs to weed competition; 
- Under dryland conditions the crop is subjected to environmental stresses such as drought,

flood and mineral deficiency/toxicity; 
- The level of production technology is not fully developed; and 
- Day length is relatively short (12 h). which prevents breeders fron developing a 'full season 

variety' for maximizing yield. 

Constraints to grain leguIme productivity in general can be classified into socioeconomic 
causes and agronomic constrains (including biotic and abiotic factors). 

Soc~oeconomic constraints. The Iblowing socioeconomic constraints have been identified: 

a. high risk in applying inputs;
b. unreliable marketing system; 
c. inputs are not readily available: 
d. inadequate extension service over scattered production areas; 
e. soybeans are not a major part of' tihe local diet; 
f. lack of experience ir growing the crop; 
g. lack of equiipment or efficient production, and
 
It. lack of' cooperation among growers.
 

Agranomic constraints. The agronomic constraints, including biotic and abiotic factors are: 

a. suitable varieties are unavailable; 
b. insufficient high-quality seed: 
c. use of miinimum tillage produces a poor crop;
d. poor stand due to poor seed viability, pests and diseases; 
e. mininiuni fertilizer available;
f. growth on marginal areas with low input and management; 
g. inadequate moisture or excessive water with poor drainage;
11.poor modulation due to ineffective Rhizobium strain or lack of Rhizobium;
i. weed competition, inscct and disease damage:
j. suitable technology for different cropping systems not available; and 
k. nutrient deficiency/toxicity. 

The common problems, however, arc seed germination, crop establishment, soil drainage,
weed competition, biological nitrogen fixation, water logging, drought and soil compaction,
pests and diseases, seed damage by rain, mineral dcficiency or toxicity, rodent damage, heat
 
stress and lack of suitable technology. 

Areas for an Effective Collaboration 

Collaboration with the international agriculture research centers, such as the Asian Vegetable
Research and Development Center (AVRDC), has been underway for the las decade. Exchangeof germplasm material has been facilitated. Some of the local officially released varieties oftonato were selected from AVRDC's genetic material. After the release of the above-mentioned
varieties for lowlind pimduction, LEHRI has continued to evaluate more suitable varieties forboth highlands and lowlaads, for fresh consumption and for canning and procesing purposes.Breeding lines were also introduced from the USA for trial and selection. A collaborative Research 
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Project on Vegetables was initiated with AVRDC. funded by the Asian Development Bank. 
in 1980. Various entries of Chinese cabbage, and cauliflower fron AVRDC were also evaluated 
for possible adaptation. 

We have also evaluated and released four niungbean and tour soybean lines either developed 
by AVRDC or with an AVRI)C parent. Two AVRI)C-devclopcd Chinese cabbage cultivars 
have been released for farmers' use after testing and adaptability trials. The approximate area 
grown to AVRDC soybean varieties in 1987 was 360,000 ha or 30'7 of tie total area under 
soybean cultivation ill Indonesia (S,[Um1ar'no 1988). 

Based on the results until now, it is apparent that more intensive research needs to be done, 
especially ill developing tonatoes resistant to bacterial wilt which is prevalent in tile Itwlands 
and Phvtophiorasp., Alternaria sp. and (.'ercosorasp. which comnuionly occur in tile highlands. 
Chinese cabbage which is resistant to clubroot (Plasnoiiophotnr brassicac Woronin) needs to 
be developed. using materiaIs with broader genetic variance For resistance to the disease. To 
reduce the production cost Ior shallot, there is a possibility to grow shallot using sCCl rather 
than bulb. However, the technology requires more research. The virus diseases attackimg chill 
pepper still significantly decrease yield. Therefore. the development of varictics tolerant to these 
virus diseases needs a special effort. Several introduced varieties of onion produce well in the 
highlands. However tie storage capability of the onion is relatively short and remains a serious 
constraint which needs to be resolved. 

Our research cooperation with the International Potato Centel' (('I P) and tie Southeast Asiani 
Program for Potato Research and Development (SAPPRAD) oii potato has produced signi ficant 
results in developing technology for growing in highland and the midlowland areas. Several 
varieties have been identified and developed for this purpose. Seed potato production technology 
has been furthered by use of rapid multiplication techniques anid iieristein culture. Flffirs have 
been made to promote participation of private seed growers to produce high-quality seed potato 
in the country. However it is felt that more research is needed to develope better high yielding 
varieties that have additional disease resistance and better tuber quality for processing purposes. 

A collaborative research project has been started with tile )utch Government on strengthening 
research of lowland vegetables, including germplasm development and evaluation, developing 
high yielding varieties resistant to disease and pests of tomato, cucurbits, alliuiis. leafy vegetables 
and leguminous vegetables which are better adapted to the lower elevations \%,here hunman nutrition 
needs are the greatest also includes research iii seed production and technology, diseases 
and pests, soil fertilit ' postharvest technology. 

Notwithstanding tile e',isting cooperative research activities, a broader collaboration is felt 
necessary because of tie following reasons. 

" Recently most improved vegetable varieties have been derived from countries which are 
not located in the tropics. These varieties tend to show poor adaptation to our local environ
mental conditions, due to differences in climatical conditions, pests and diseases, as well 
as culivation methods; 

* Most of the newly improved varieties are not of the open-pollinated type. They are mostly 
hybrids, which do not allow us to produce tile seeds for further development; 

" To break the yield plateau barrier of vegetables, it is necessary to have facilities for the 
safe exchange of breeding materials with a rather broader genetic variance; 

" More exchange of information is needed concerning research results on the varietal per
formance ill Various countries, especially results regarding resistance to pests and diseases 
prevailing in the tropics; 

* More opportunities are needed to share tile various significant technology adaptation for 
vegetable growing in the tropics; 

" To increase the effectiveness and efficiency of' research, a profesional external review 
needs to be conducted; 

* 	The exchange of views and experiences is needed on the effective transfer of technology 
achieved by variou: vegetable research institutes; 
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* A more coordinated effort needs to he undertaken to enable better achievements in finding 
reliable sources of research lunding; and 

* A more is I'ell to address similar regional problems oreffective mechanism necessary 

issues, experienced by vegetable research institutes.
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Research on Vegetables in Indonesia 
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Introduction 

Under Pelita IV (Five Year Development Plan, Phase IV) agricultural development is aimed 
at sell sufficiency inrice to increase fiarmers' income, to improve the nutritional level of tile 
people, to increase employment opportunities, to increase export earnings and reduce imports
of agricultural commodities, to support industries processing agricultural products and to optimize 
the productive utilization of natural resources while protecting environmental quality and 
stimulating harmonious rural development. To meet these objectives, vegetable crops have a 
very important role not only as a source of high nutritional value food hut also to promote 
agricultural industries and Minimize imports, especially garlic and to a lesser extent onions. 
However, there are still many constraints that must be resolved in tileeltbrt to increase vegetable 
production. 

The most important constraint in vegetable production is the availability of1high-quality seed. 
High-quality vegetable seed is mostly imported. Unlike rice sed which is produced by Perum 
Sang Hyang Sri, there is no coomrpaiy engagcd in vegetable seed production in Indonesia. 

The seco nd c nistraint is the high cost of p roduict ion ftile to tile excessive use of i'Vt.ii "ers 
and pesticides. Moreover, the excessive use of nitrogen may cause crop susceptibility to certai.i 
diseases and iMy create problems of )Otassiuni and sulfur availability. Unwise use of pesticides 
may cause pest rcsistance, resurgence, mid the disappearance of natural enemies such as predators 
and parasitoids. 

Since vegetable crops are mostly perishable, the third important probleli that must be solved 
is yield loss aid quira lityv decline as a result of' improper handling. The perishable characteristic 
of vegetable crops cause sharp price fluctuations, even during one single day. Better handling 
and processing llay overcomle this problel. 

Another problem that miiay risL in the future is lrd erosion due to the expansion of tile 
vegetable production area in the highlands by opening the forest. To overcome this problem, 
the Lenibang Horticultural Research Institute (LEHRI) is now concentrating on lowland vegetable 
research, including adaptation of* highland vegetables to lowland or niidelevation areas. 

Based oiithe constraints faced, the objectives of vegetable research are to develop improved 
technology and socioccoriom ic packages, in order to support vegetable production, increase 
quantity, improve quality, incet nutrition needs and increase firniers' earnings and Fbreign 
exchange earnings, job opportunities and natural resource conservation. Within the Agency For 
Agricultural Research and )evelopment (AARD) organization, research for vegetables is 
niandatcd to LEHRI. 

Important Vegetable Crops in Indonesia 

As a consequence of the high population growth rate (2.3% annually) and of economic 
development, commercial vegetable growing is a rapidly expanding sector. About halfl of the 
total vegetable production in Indonesia is destined Fbr the commercial market. Inl1986, Indonesia 
produced some 5.5 million t of vegetables; this comprised about 5% of the total value of 
agricultural production. Up to 1982 vegetable imports (mainly garlic and, to a lesser extent, 
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onions) annually totaled abuut 28,(XX) t.Since 1983 the Government of Indonesia restricted certain 
vegetable imports in order to conserve foreign exchange and encourage domestic production 
(AARD 1988). 

For nany,years considerable efforts had been comncentIra ted ol increasing th, production 
of highland vegetables and less attention had been paid to lowland vegetables (,I1EHRI 1987). 
Consequently. since I984 mwland vegetables have received imich more attention within the total 
horticultural research fralnework. The reason for this change is that the potential vegetable 
production area is much greater in the lowland area than in the highland area. In the current 
productiom area (see Table I h wland vegetables are also n\ow prominet. Futhcrniore, a further 
extension of highland vegetable production in.ay create soillerosion which is contrary to one 
of [ie goals (envirorllaenta conservation) of the agricultural development program. 

Table I indicates that AVRI)C principal vegetables such as Chinese cabbage, chili and tomato, 
occupy large areas, especially chili at 256,0(H) ha followed hy lomlatoes 48,000 ha and Chinese 
cabbalc 24,000 ha. 

Table I. Important vegetable crops in Indonesia, 1985. 

Crop Highland/ Area Production Yield 
Cro . lowland ' ('000 hla) ('000 t) (t/ha)
 

Chili L (H) 256 511 2.0
 
Onions:
 
a. Shallots L (H) 77 380 4.9 
b. Garlic H 12 59 4.8 
c. Bunching onion H 23 101 4.3
 
Potato H 29 283 9.7
 
Tomato H (L) 48 151 3.2
 
Beans:
 
a. Yard-long beans L 196 311 2.0 
b. French beans H 29 93 3.3 
c. Red beans H 56 58 1.0
 
Cabbages:
 
a. White cabbage H 36 520 14.5 
b. Chinese cabbage, 

Mustard L 24 165 3.3
 
Eggplant L 75 193 2.6
 
Cucumber L 67 268 4.0
 
Kangkong L 37 136 3.7
 
Amaranths L 36 82 2.3
 
Gourds (cucurbits) H (L) 20 99 4.9
 
Carrot H 6 38 6.2
 
Chinese radish H 3 22 6.4
 
Others H + L 14 50 3.6
 

Total 1,044 3,520 -

Source: DPH 1985. ZParenthesis indicate widely grown, either in lowland or highland area. 

Mandate of LEHRI 
LEHRI is one of 22 research institutes under AARD. It is responsible for research and 

development of vegetable and ornamental crops. Ini the implementation of its mandate, LEHRI 
is supported by three substations, i.e., substations for Horticultural Research at Segunung, Cipanas 
and Berastagi. 

Segunung Substation conducts research on pests, diseases and nematodes for vegetable and 
ornamriental crops. Cipanas Substation undertakes ornamental crop research, with the exception 
of pest and disease research. Berastagi Substation conducts research oit conninercial vegetables, 
especially on vegetables which are exported to Singapore and Malaysia. 
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To ensure that vegetablr "esearch contributes to the achievement of tile agricultural 
development goals, priorities ha,: been discussed and established during tile Advisory Committee 
Meeting. Tie first priority is devoted to those commodities which are of political and economic 
strategic importance such as chili, garlic, shallot and potato. The second priority is devoted 
to those commodities which will generate social and environmental benefits (new employment 
opportunities) through the development of agricultural industries, better nutritional levels for 
the people and the preservation of natural resources. The list of vegetable research suggested 
by the Advisory Committee Meeting is shown in Table 2. 

Table 2. Vegetable research and disciplines in LEHRI. 

Comoit ____Disciplinez 
Commodity PB A E PP PH SP AE CS 

...Chili u 	 . y .
 
'
Garlic 


Shallot , W
 
Potatoes 	 v *, , 
Tomatoes '
 

Legume
 
...Crucifers 


Lowland vegetables
 
(amaranths, kangkong,
 

... .....cucumber, eggplant) 
Commercial vegetables 

(bell pepper, carrot, 
asparagus) ... 

ZPB = plant breeding. A = agronomy, E entomology, PP plant pathology, PH postharvest, SP = seed production, 

AE = agroeconomy, and CS • cropping systems. YOf-season production. XCultural practices for lowland 
production. wTrue seed/bot .:cal seed. "Processing variety. UThe number of asterisks indicates importance. 

Vegetable Research Constraints 

Biotic Constraints 

There are many factors limiting optimal growth and yield of vegetables in l'rJ,,,.jia. The 
most important biotic constraints are seed quality, crop nutrition, pests and diseases, weeds and 
species diversity. Of these factors the quality of seeds is the most critical. 

Seed quality. Only about 5% of the total area of commercial vegetables is planted with 
improved seed: this seed is entirely imported. The remaining 95% of the vegetable growing 
area is planted with low-yield varieties. Due to the absence of' a vegetable seed industry, the 
vegetable seeds produced by local farmers arc of a lower quality than imported ones (LEHRI 
1985). 

Pests and diseases. Pests and diseases in vegetable crops are considered to be the principal 
factors limiting the productivity of several important vegetables. Howcwvr, only very limited 
infOrmation on crop losses and the proper control methods of pests and diseases are available. 
The present emphasis of pest and disease control in commercial vegetables relies on chemical 
control. The limitations and drawbacks of pesticide usage have provided a stimulus to put more 
effort in developing and implementing integrated pest management (LEHRI 1988). 

Weeds. Weeds are one of the limiting biotic factors in vegetable production, especially 
vegetables which are grown in the upland areas such as potato and dwarf bean. The yield reduction 
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due to weeds for potato (Ahidinh and SlvaiVr.l- 9 84:0 and [)Calb(Abidin and Suwahyno
1984b) is aboIu 33%/,. The IneM t col-ltlii prtotCtiln ittethud use_'d hY thle Ier 2:.Ild WCLdil.. 

Species diversity. Witi.In IlIdone.,si;l there is trelrcil ois divel'r,ity of species ol \gctables,

as Well 11is
isl adl :nalliltals. Vegetable crts ma\h I'bfMond itiiian\ differe.nt altitudos,

soil types and climates. l)u: l1'
to the limitation tlunds and llalnpower, all resarch activities
 
are directld to oviIcont,: the key problerns nit priority crops.
 

Abiotic Constraints 

There are tihrele major conistraillls illprt'tOdtillg Optintial Vegt'at)IL crop yie'lds. liel)' the
 
soil (physical properties). crol nnIritio:I aid In\'irOnrtenlttal Unditions.
 

Soil condition. Thle ph\ sical properties ol the soil isan ilmportalt I.acito forlwater ec,)Invll
and nuriLitio upLake. Poor water silyl_ or dritiac \\ill alecl Ihe cross th and \ield of, \ectablc
 
crops and tl' incidence of SilI)OLe diseass. \lanv ecetale crops 
arc :!IMown in stecp or
 
hilly ureas. Tis .ituati, m)t.c,+s nill
ot ol.ers a ' t'hlllla l in L".enrt aid 0,ercottt, soil erosioit. 

Crop nutrition. I c--,nio l luact. )I]. and,l. ,lraituaLC ic'ratioti illthe iilila .IS,as 
ecll as inl the llands,. , LI'crat:l,. (+Ms ers tend tO ue lih dosaeIs', ol ;.tilliers. speciall\'


oflulreaO ;tlA nliht ild uce the H,+ilIie (11XesIs lld disC.as Kl I 11tl! )ptimaldtosal'e
,,. \d h' 

other andofI* nitroeemn idill ellrtili,'alm. !;fLfhctl of ominn acid so'il is Liukm. 

Environmental conditions. 1he limate in .lava. Bali. NMaltra and SalhikkCsi. in s,,hielh
veg'tale crops +F.e' lhotis norln.ll\ iid oist in teilsIMallds :ild \%tin r cool alldprotltil. 

moist i teI h nseOI ,nll . thCe hi 1i LIIl\ \e2ab steh
IChi Ihlati Is. (' ed which is nainlv itioIrted 
fi'On snbtrtopieal Ctr'km1his i,,,lh suit,:d fIor th iiclllnd are-as. Ill the owlanldS tie fitrners
 
use OIir \ow1 s d which is inlferior. InllIc,Wtl'as which have a mark'd dr\ season. 
sCee'tle
 
fIlid CriOlpS ar' ofteCn irricated II !le ssae r sulyII is suiuiCieit. sctabl,- Crops are gromlit On
 
a year "Ound hasis. This allows1for contitinots rriodt.lio ol u'ils.dl pests and plathOltIS. 
 hIli
se 

.re, fact, thle main allors hitiliine th lepIt h ititVi10' svrI iniporl;tnt c'L'getahl"crops. 

Current National Vegetable Research Program 

Vegetable research is divided into tIwo locations: tiellaild \c um h es and lowland vegetables.

Research oin highland vi'ctaldes tresses \a ictal iniprmvellItn:. e d prtOdliet techntdoly and

conservation of sonil 'ertility aitd eIViion-nnt. Research (onlowland seoetahles is concentrated
 
on Increasing pr I)Ltitu)n aid ilpro\ ingy qual it\ ol' VaeveU tables such as shallots, Chili,

cu.mber and vectables cointait, in,man tiluhlins stuch a,amaranths. kangkong v'ard-lonc
 
bean and tolatoes.
 

Highland Vegetables 

Hk-Ahland vegc,ales will he tested Ior adaptttioln ilIle aiidlowslaidS. Cspceiallv high \'tlue
vegetables such aIsgrlie, ptt a;ties aiid green heCals. Rsca1C Mid de\'sh lpit Oft' It w land 
vegetables is alsto nitalnt to develoip crop .iversification in the rice-based lar'ing system.

Vegetable research is concentrated on seven nrtelntial coilniodities: chili. garlic, shallot,
po)tatores. t(Olll.Itoes. pIIlses. C:riucit 'ers,hiwland vegetables (.ittaraltths. kangkong, cuctmber A)td
eggplan .)and cit'merial 'ecl s bell pe pper, carrots atid aSl'araeus).ta[bI 


Chili. Research ontchili is directed to varictd' itupriveitnt. oT-seasun producttit., control 
of pest and diseases, r.sh handling., demand Und sUl)pl),. 

http:u'ils.dl
http:norln.ll
http:differe.nt
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Garlic. Garlic is grown in tie highlands between 700-1,600 i above sea level and is a highinput crop. 'l'hTs situation may endanger environmental wid natural resource p reservation.Therefore, research on garlic is directed to the deyehopnient of lowland garlic productin,especially in the rice-based cropping s stei to increase the inconie of rice fariers. Research on disease control, especially viruses, through the production of virus-rce seed has been initiated. 

Shallot. The hign cost of'production due to high input (seed, f'ertilieCrs and pesticides), ighyield loss due to niproper storage and low price!, tre the problems faced hy the faIrmers.Thereflore, the research on shallot isdirected to: reduce the cOst of production bw introducingzbotanical seed: proper usage Of fC iliZers and pesticide+S: reduce ViCld loss by improving thestorage: ali(l increase the price by involving cooperatives (KIJI).p i
 
Potatoes. 
 The constraints to potato prtoduction are siniar to those of' garlic and shallot:availability of high-qualkty seed, high cost Of production and negative itripact to t natural:csouIces dire t high inputs. 'I'llerc fore. rescarch Oi polat is ditr'cCted to pI idUce disease-ftree 
potato seed, varietal inmiirenrt. especially IvM'industrial puIpIses, and riiidclevatiori roduclion
(heat and bacterial wilt tolerance). 

Tomatoes. Price IlUcitUatiori isthe most iriportari prblri] hl iced 1)y the fallrncrs. High supplyduring the dry seasM and lm supply during the rainv scamsn causes hig price diffirences. "l'on iahresearch Isct ircCilt ratcd Oil prOluct i i ili lie rainV sc;i son . 'Iliis resCM',rlh inCI des tile dCveh0pilrentof varietics wlich are resistant to high humidity, dise'ase, arid development 01 approplriate culturalpractices. PoIsthiarvCsI handling arid processini tonlatoes thal nlinirrii1c price fluctutions ar-calso taken into coils ide rat ion. lwever, in line with the piliicy if de veloping ioland vegetables.the development of heat-loleranl and bacterial \will-rosistarit varieties has been intcnsified. 

Legumes. lcguiiiinus vcgCtahls arc a 'cIY irirpurtarl sources of protein and support thegovernierit's policy for the iriprovemrcil of the nutritioral levels of thc people. Nevertheless,there are still Iin oUnspr1ibl erCis in the PrOIducItOp process that MUst be strivei. The iniproveiientof cultural practices, reduction of yield loss due to pests arid dIseasCs, and seed storage are iheriost iriportat research areas for legtrillirnins vegetabIes. 

Crucifers. White cabbage. Chinese cabb:rge, cauliflower and radish are the ruci i'ers whichare wide ,y grows ii in Indonesia. Tbhe cinstraints faced are thai the seeds are being ipinorted,

pests (Philfla .Ivlostlla and CrojdMolomia bilnowlis) and disease (Plasiodioplora h/rx'ic).
Research on cruc ifers is directed to tie production ol'crtcifers ill tire Iolanld reas anid includethe improvenent of local varieties and cultural practices, and integrated control of pests aind
 
diseases.
 

Lowland Vegetables 

Lowland vegetables iriLnlde 'cgetableswhich are widely grown in the lowland. r.thcr thanhighland, areas such as aiiarantis, kangkong, crcuiiber and eggplant, andl irncude chili, legume+;and shallot which have already been mentioned above. Unlil Pelita W , research on tI es low landvegetables, except for chili, sh'allot and legunes, was neglected. Research on howland vegetablesis concentrated on varietal iniprovenierit, cultural practices (including pest and disease control),postharvest handling (either fresh handling or processing) to increase the added value of lowland 
vegetables. 

Commercial Vegetables 

Conirnercial vegetables are vegetables with a high price, but linited imarket, such asasparagus, radish, carrot and bell pepper. Research tn commercial vegetables is concentrated 
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on varietal testing and quality iml)rovelent to meet the demand of hotels, supermarkets or for 

export. Quality improvement could he accomplished by changing to a variety which is more 

acceptable, Iettet cul1Itural practices and better fresh handling. 

Manpower for Vegetable Research 

At present the numlber and education qualification of reseai rchcrs at LiHRI is still very 

limited (Table 3). The stlronees! discipline iS agl'onomly. Since there will be no additional 

recruitment, long-tcrmi trining is requited tt fulfillthe need. The weakest diciplines are 

agroecononLV and postharvest. New r'ecruitnent or reallocation within AARD and long-term 

training are still needed. 

Table 3 Present manpower at LEHRI for vegetable research and future needs. 

At present Future needs 

Discipline PhD MS Ir PhD MS Ir 

5 9 13Plant breeding I I 12 


Agronomy I 8 10 5 7 7
 

Entomology I 3 4 4 4 2
 

Plant pathology I 8 3 I 1 15 8
 
- I 3 3 6 6Postharvest 

2 I 3 5 5Agrosocioeconomy 	 

4 23 33 31 46 41
Total 

Research Funds 

Before 1985 most of the research funtds came from the Government and only a small amount 

obtained From other sources such as tropical potato production fron the Southeast Asian 

Program for potato Research and )evelopment (SAPPRAD), virus-fre potato seed production 

from the United States Agency for International l)evelopmett (USAID), etc. Because research 

funds from the Government have been decreasing since 1985, other sources of funds have been 
being obtained front: the Government of 

was 

explored. At the present tinle. research funds are 

Indonesia, the l)utch Government for lowland vegetables, SAPPRAD for tropical potato 

production, USAII) for cucumber mosaic virus study, and private companies for pesticide and 

fertilizer studies. 

Research Collaboration 

and Indonesia have proved to be a productiveThe bilateral programs between AVRDC 

research network. Among other benefits of this collaboration for the Indonesian farmers is the 

development of itnproved vegetable crops such as tomatoes, Chinese cabbage and amaranths. 

Some vegetable crops that have been improved and developed by AVRDC scientists have made 

AVRDC tropical tomato breeding varieties, namelya significant contribution to the country. 
Ratna (VC Il-I), Intan (AVRDC 33) and Berlian (VC 8-1-2-7) have been released during Pelita 

IIIand IV. These cultivars have consistently proven to be superior to local varieties in the lowlands 

and resistant to bacterial wilt. During Pelita IlI, two Chinese cabbage varieties, i.e. Sangihe 

(AVRDC No. 77 M(3)-26) and Talaud (77M(3)-40) were also released For the lowlands. 

AVRDC-improved mungbean and soybean legumes have also provided substantial benefits 

for the Indonesian farmer. Several mungbean, i.e. Manyar (VC 1089A), Nuri (V 2773), Walet 

(VC I163A)and Gelatik (VC 1160-22-2B- -B), and soybean, i.e. G 2120 (G 2120), Wilis (G 2121? 
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parent), Kerinci (AGS2 parent) and Tidar (G2120-NI). varieties have been released over the 
and 360.00() ha oflast decade. Approximately 30,000 ha of AVRI)- -improved mungbean 

12'7. and 30(7(, respectively, of tileentireAVRDC-inprovcd soybean were grown in 1987 or 

national production (Suniano 1t988). 
Under the AVRI)C-Ilndonesia Bilateral lrograms, live Chinese cabbage hybrids, i.e. Hybrid 

62, 80-32, 80-13, 80-6 and 58. were obtained. All ofthe abovc-nicntioned hybrids arc promising 

for lowland areas. Several lines of tomatoes have been identified which ac Suitable for lowland 

production such as I.SLI37-7-0. Brlu, LG153-553 and L.G 154-858. 

However, to strengthen national research prtgr;ltms, the role of' AVRIDC needs it)be 

a mjlitled. CspCciallv in the eflo oft! Iund eli lion (grant) I'l Lon1r countries to inance 

research acti itics, irasfer of technology andMtl nine . 

Research Fund Generation 

Budget allocations for vcgctable research have dcclined very sharply since 1985 duc to the 

eco noinic situation laced by tie (overnmtent of Indonesia. TO provide a satisfactory and stable 

level of Ii na ncinli.for rcsearch activities. AAR I)has already cncotragcd all research institutes 

to seek other sour':c, of long-trm fIinancitte through long-term collaborative agreements with 

the private sector. However. to stimulate this kind of collaboiative agreement atcatalytic fund 

is needed. ()Ie exiplc. which is now under preparatin, is a PI Ject 11"tile pro tiCtioln and 

will be tilancedl bv a t a t flrolnt tile Japandistributiion of virus-free potltO scedt prjcct that 
stei cuttlings will beInternational Coolpration Agency .IC!A). Virtus-lice plantlets and Ipolato 

piodtLiced by LF-RI, while the Government Sced Farm (1BBI) \kill produce small tubers from 

Stein cuttings pr vidicd by I.1I1RI. The snall tubers., thlen will be ntItl)litd by a rivatC company 

(in cotopcration with the falrners) to proLduce Cxtcnsion seed. It is CxpCctCL that within five years 

the private cotilpaMv will have CstabllishCd itself and replace JICA's financing of the activities. 

A similar scheice is being imiipl c li Ihro ugh a.IowIanid vegetable project Inanced by tile1ntcd 


Dutch Governmntl to produce high -quality secd for howlaId vegetables.
 

Research Areas 

Atnoig vegetables prioritized by I.EHRI, lowland vegetable research (chili, shallot, yard

amaranths and kangkong), has been already strengthened bylong bean. cuIcUmber, eggplant. 
lowland potato production, hasthe Mttch Governtment grant. and potato, especially research on 

bcen supported by SAPPRAI) aid the International Potato Center (CIP). The research which 

needs to be strengthented is listed below. 

Crucifers. Strengthen local variety improvement, control of club root (l'hasmodioJphora 

brassicav) and seed proltictioll. 

Bell pepper. This vegetable reqTtires strengthening of seed productioln and cultural practices. 

Radish. Radish requires quality improvement through varietal and cultural practices 

improvement. 

Carrot. Carrot needs quality improvement tihrough varietal and cultural practices improvement. 

Garlic. Garlic is in need of varietal improvement and virtis-free seed. 

Asparagus. This vegetable needs assistance for varietal testing and seed multiplication. 
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Technology Transfer 

The mandate of LEHRI is not only research but also the developmenlt of vegetable andornamental crops. The greater the linkage and inlegration between policymakers, basic scientists,applied vegetable researchers, the private sector, agribusiness operators and the agriculturalextension service, tilehigher the probability that the vegetable research will be well directed,technically sound, marketable and is in a form which permits rapid diffusion to the farmcommunity. The greater the communication between AVRI)C scientists and national scientists,and aniong national scientists, the higher tilecapability of the national researchers to make betterresearch programs. To achieve this gol AVRDC is required to coordinate meetings such asseminars, workshops, etc. held not only at AVRIDC, but also in other places depending on thesubject, i.e. seed tcciom logy seminar in tie Phililppines, integrated pest managenent in Indonesia. 
etc. 

Training 

Training conducted by AVRi)C should he directed to tile subjects Whichcould improvefhe capability of.juir researchers such as research methodology, experimental design, field
and laboratory expcriment. ho lie gardei experiments, etc. Vegetable production training should
be conducted by tile
country 'hose cliniatic condition represents several countries and AVRDC
would be the backstop in,lie. ()r tile
Iraiiing CoiI aIso bc coiiducted by tilecOiliry whichhas a coniparative advantage ina certain subject, i.e. Thaihkud for vegetable production training,
the Philippines for seed production training, the Philippines for seed production training. IrJonesia
 
fur integrated pest mnanagemcent, etc.
 

Conclusion 
Vegetables have a very important role to support tile
achievmnt of agricultural de'clopment


goals. However, there are still a Lntiercf coistraints which Must be solved at flie same 
 iine
that allocated funds froii the Government are decreasing. To overcome this situation, AVRDC
is required 
as a backstop institute to help national research institutes in seeking other sources
of funds to finance research, transfer technology and conduct training activities that will be done
at AVRDC or inIndonesia or in other count ries depending on 
the olbjective of tie activities. 
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Discussion: Current Status - Indonesia
 

R.M. Nor: What is the success rate in getving highland varieties adapted to the low lands and 
in which crops has this been the most succCsful'? 
A.A. Asandhi: Some xarictics of'potatoes have been successW ly adapted to the lowlands: 
Cosima' Cipms'. 'Faollosa', etc. Ca bbage varieties imported flont other countries such as 

KK cross KY cross are already grown hy tilefarmers. 

von kindly provide on vegetable rescarch tiani 
in the instilutions aMd miversilics other than LIIFIRI? 
J.-Y. Yoon: Would ts with inlorination powe r 

A.A. Asandhi: 'here are 5 PhlI)s fron thie University of Padjadjaran and 5 PlhDs from Bogor
 
Agricultural UniVt-sitV Workin toil vgetable resarch. T1I institutes are given in my paper.
 

R.M. Nor: What arc the proportiolts of chili grown tor fresh, prc.ssetl ani dry Furposes
 
ill Indonesia?
 
Subijanto: It is difficult to idtiitif,, chili for processed and dry purposes 'rom tOle total
 
production but most o1 tihe pr dUCtioli is or tresh. and ai little f0r dry, purposes.
 
N.S. Talekar: l.xport isone oh VCeCLIlC rSCarch and production.the ohjCCtivCS ill !s the 

ler capita consutt ption ill Indoncsia high C1gh to jlustily Ciiihasis on xo rt?
 
Subijanto: Although the per capita cOnsumlitioll is lo,. there is a neeccd for cxports to increase
 
foreign exchangc carning fhr the cotlit\ and t acleIrate etficient \eClahle prodtction.
 

R.V. Valmayor: Indonesia scored successs ill brtinging totato pr'oduction frot the midlands 
Itothelot 'tou ili perlormance of lo\wland potato at differenthwlands. IlivC ObsCrvd differe'ncCs 
latitudes? 
Subijanto: We will take this into consideration for pllanning the trials next yeCar. 

N. Amerasinghe: It i:. tistoniiry for mctings of researchers to claitt all thle benenits of
 
production increase s. The data giveii' in tilpaper belie th" coltributions of exttensioi, credit
 
and govermlent policy. Could VOu kindly elaborate on the contributions of the other flictors/
 
actors?
 
Subijanto: The benefits are due to the accumulative and interactive effect of various factors,
 
but are difficult to quantify.
 
M. Kamiya: IfI'mv memory iscorrect, illilebeginning oflthe 1960s the exports of vegetables
 

froii Indonesia to Singapore suldCIdv dclinCd dute 1t political rcasons, share of IndonesianInd tile 
vegetables inthe Singapore tmarket has still not recovered since then. ! think this situation has 
been brought about by tile tilte Taiwancompetition i market with vegetables fron Malaysia, 

compt iti illand Australia. especially ht qua litV. Is my observation correct?
 
Subijanto: RCcovCriiUi Ilost market and pricc/quality conpctition is a challenging problem
 
to accellcrate export.
 

to statistical data, export OF'vegetables from Indonesia has been 
rather stagrnant in tile 
M. Kamlya: Accordintg tile 

10(s.compared with tei increase in production. Has doniestic ctStliIptioli 
increased in this period or is the weakness in tlie compettiti\ye -it t'Indonesia a major reasonsition 
for the stagnant exports? 
Subijanto: The competitiveness of Indonesian vegetables in tile export market has had more 
influcnce rather than the increasing denmand. 

Hashim B.A. Wahab: What has contributed to the rapid expansion inhe production of shallots,
 
potato and cabbage?
 
Subijanto: The critical factors are technology. effective expansion and flavorable prices.
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C.Y. Yang: Dr. SUbij;tho has a ,, od pOiiit il his statellienl to poinllt tOte inm)ortance ofinternmitional crop nur'er, trials (nulthilocatitos). ,s a miatter of fact. AVRIl' does haveinternational nlnrscr\ trials lir its princili crops. ll\'\ci. + it take,, tiie adl( lntids to set upone crop at a lile. ()1 course IS\'oil alr:d\ know ad+ havC C\IpclriInIC dl. \Cc ]ldV a lavainhCan
international trial iimrsc',,. an ntcrn;ational so\,beaii trial nrscr\ ltor ',ield and another )le l,6rsoybean rust. We are ctuirrittil, Ir, in, to orgami/c and e.stabi sIthe JittcrnatiOnal pCpecr ti-ial
nUrsery. international Swct potatoItlelsr', and othr iii11C and ttl1 
arm ready. 

aIsticiL reeallch arranmgeimeints 

P.A. Batugal: It is enli'hinii noht e the gain, and ai ance , minade w Indoneia i vcgetableresearch and development. lh1ever,. I mHt that le pCllhmis pescnl.d h', Indotnsia tai becawtegri/ed into tue tolhw m: I rt)."ill (lhble h..im,. i.e. snitabIC \;iaiCriC. t.'St
nmlanlagntllt: (2) d.vL'"hopimlmll i.e. sbra,!e. handiling, aidtil)sport. traimiie. seedpmOHlIs. 

prioductiom: amd (3)1 polic iS',c,,. i.e. marknji... Itdin-. I lhopeC that a , in the CAse o tie
Iidonesiaii sitnation. wc callc lan , anid .at, l/c the plrb ,lle aid issues ple",.ll1 [Imeother coiUltrics So thai ', Call isotc lthose v.hih al re lchiaole (ntot all problems am bcltsolved by resclcl ). thoe hoseotIotslio', aL de.\ loptinlI in nature anth those ',, oIlsc soltilons 
are polci+,-based. Thi., \ill enable us to lac time national ;in d l!tilo re, ,iotul pIolelmls
appropriamlc', amid elltlivel,. 
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Introduction 

Thailand isan agiiricultural countrv with atotal area of approximately 51.3 million ha. More
than 20 million ha is devoied to agricultural production, of which rice isthe predominant crop.
Rubber, maize. cassava, stgarcane. kelat and so'bcan ire aliso important crops. Fruils and
vegetables are widely grmvn.Geographically, the country is divided into four reIlonS accO'ding
to the differences in annnal temperature a.d raifall (Table I).The I'1,win three seasons are
pertinenlt to all these rcgion,: the hot seasom from late February to May. the rainh season fri l
late May to ()ctober. and the cool season fronI late October to Febrlnary.

Thaila ld'Sabilit\' to prOdUc lar2e (luantitiC, Of tropical anid orchids has'e..'Mal-les, trulits 

long beenl evide.Cnt. Vegetable ploduhtiol fluctteCs like other crops fromi year to year dile to
the farming omethods Which arc deCpende.:nt on thet \%.cathCr and pargprices wvhich vary greatly.
In recent nIN veectables hlave benCuadapted ItoThailand's soil and weather\'lears varictiCs Of 

Conditions and have beeni ver\ 
successful, hoth in the local market and abroad. Although the
primary interest is lor the focal market, these produCts ae expected 1t haVe 2ealt export potential. 

Table I.Average annual temperature and rainfall in the four regions of Thailand. 
Region Annual temperaturC Annual rainfall 

("C) (ram)
Northern 26-27 1.254
Northcastern 26-27 1.300
Central 27-28 1,433
Southern 
 27-28 2,279 

Vegetable Production 

Area 

The total area planted to vegetables inThailand. as recorded by the Departnment of Agricultural Extension, Ministry of Agriculture and Cooperatives, from 1981 to 1986 isshown inTable

2. The area planted to 27 crops intie last six years averaged about 308 tbousand ha. This
estimation excludes those vegetable crops that are irregulary cuhivated such as cantaloupe,
watermelon. white potato and other temperate species. About 4. I ',of the vegetable land is
located in the central plain which covers the West and Last Provinces, whereas the Northeasternand Northern Regions devote 25.5,"(; and 24.9c of' their land. respeetively to vegetable
production. The Southern Region provides the smallest area for vegetable growing because most 
of the cultivated land is involved inpararUbber.

The total planted area to vegetables since 1981 has varied fromn 328,000 to 276,800 ha.
There has been a decreasing trend since 1984. This is probably due to alteration of land use,
substitution for alternative crops, etc. 

Like other horticultural crops, vegetables are usually grown in suburban areas. This isbecause 
most vegetables are highly perishable and intolerant to mechanical dammage during transport. 
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Table 2. Area planted to vegetables in Thailand, 1981-87. 

Year Total Damaged Harvested 
----- - ------ . ----- --------' ...... ...... . .......... .
--- ..-- ( ...... ...... . ....
----- 000 ha) .


1981 328 
 6.4 322

1982 328 
 6.4 322
1983 326 4.8 322
1984 314 8.0 3061985 306 4.8 301
1986 277 1.6 275
1987 278 1.6 277
 

Average 308 
 4.8 304 
11 ha = 625 rais Source: Anonymous 1981-86. 

In addit io tiletpoor pstlharvest technIl gy and liatic,n tofcthl storage makes vegetable growing
in suburban areas adVallta.LIcous becacuMse of the bier transportl and tmarketing facilities. Urban 
sprawl is foreing vegetable growe rs to leave the irlands or alter their land use away front vegetable
production in to Other hLIsinesses. 

Other alternative crops have hCe otritwit in Thotburi Province. Many vegct alIc growers
shifted their Crops fitin leaf,' eruCil's to firuit tree.'s and itniCItaIs, bcMau.sC the successive 
planting of vegetables in the same location brought abotl an1aCCUtltlliolat 'fdisea+ses and pests
which were so Ser utli that the vegctables could no longer be comniercially cultivated. So tle 
grower shfilCd into other enterp~rises inl which the area of Cultivation is not recorded sucl Ishainbo,) shto processing \%,here almost all of. the raw materials are obtained from the wil and 
others becane en icd illmushrotmin production. These are soie ol the reatsons the area planted 
in 1986 dipped to 277,00( ha. 

There should he a small increase in the cultivated area within the next few years. This is
duC to sevelal dnlaic ptlicies which have heen implnIented by the go\crnment to stimulate 
the econtomy. The ptlicies include the prtnlion )f.fresh vectables. as \ell as their processed 
products, for export. Today. vCgCtablCs aiid proiduicts fion tiletropics have good prtspects becausethey have heconie well known ili luau y Western countries. This is indicated by their increase 
in export value (Table 3). Many private Cotnpanies are n\ow expaidintg their export activities 
tovegetables and fruits. This should signal ainexpansion in the area planted to vecetables. 

Production 

Vegetable growing in Thailand hias not prog'essed e ry inLch front traditional practices
and cultivation techniqueslneed iMpretiient in order to raise overall yield per planted area. 
The production of vegetables during the last six years, 1981-86, varied frt;u 2.00 to 2.22 million 
twith an average of 2.08 million t (Table 4). However. native or wild vegetables which are
 
extensively available in nature are excluded in these figures.
 

Table 3. Exports of various vegetable products, 1984-85. 

1984 1985 
Volume Value' Volume Value(t) (US$) (t) (US$) 

Dried salted vegetables 699 876, 120 652 1,477,840
Canned baby corn 4.482 4,045,240 6,281 5,658,760
Canned seasoned vegetables 9,166 4,225,720 16,737 4,372,120

Seasoned vegetables 21,076 8,742,080 23,606 10,958,440
Vegetable juice 9 I12,800 68 51,520 

'US$1.00 = 25 baht. Source: Anonymous 1986b. 

http:bcMau.sC
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According to flhe area planlted, chili, bird pepper, garlic, shallot, cuculber and yard-long
bean are the pre'doiu inant cuti vatcd crps ('lahle 5). Chili and hird pepper are widelv grown 

throughout the coutntr' and the lrIoduc minl'y' SUpl1ieS the lial iarkct w ilh i small portion 
for export as both fresh fruit anl chili powder Or chili pasic. SeC'veral ty'pl+es of eggplants are 
extensively plalltd val rotld. T1oi1at, anothe'r ,II+nacC s plant production has been 
concentrated in the Northeastern Reioi lroii l)eceuInlr to March and t-seasOn plntnling is 
Comni1on in the Central plain. 

G 1arlic an Cbeeii s.aonial in naturellC.1hallot onion pmduction ha\ genelallk These crops 
are u lally planted Ifter rice. ('G',lic and shallot production have bIen limited to Srisaket in 
the Nortlheaserli Region aid ('hi;ugiiurii in the Northerii Piosince. whereas onions are elowtn 

Table 4 The production, fari value and export value of vegetables, 1981-86. 

Yea Production Farm value' Export value
 
(t million) (US$ million) (US$ million)
 

1981 2.22 183 4't 12.55
 

1982 2.00 308.88 20.27
 
1983 2.03 402.93 26.70
 
1984 2.13 254.56 28.78
 
1985 2.00 361.60 38.13 
1986 2.12 na.1 na. 

Average 208 302 28 25 29 
7US$1 00 25 bah n . - not available Soircc Ariiymoiu 198 1 86 and Aiionyiouio 1986a 

Table 5. Area planted to selected vegetable crops, 1981-86. 
Crops 1981 1982 1983 1984 1985 1986 

Cro s -...................................... ('000 ha) --------------------------------------------


Chili 34.2 37 3 33.1 23.7 252 18.0 
Bird pepper 48.4 42.0 41.7 39.5 42.7 40.5 
Ginger 3.7 4 1 6.5 72 8.0 4.9 
Garlic 41.5 30.5 32.7 40.1 35.6 30.4 
Shallot 24. t 19.7 33.5 23.3 16.7 16.9 
Chinese radish 7.6 7.2 6.4 7.7 6.0 5.4 
Tomato 10.1 9.4 8.2 8.7 8.0 8.3 
Garden pea 2.2 2.4 1.9 2.1 2.1 1.3 
Cabbage 10.1 11.3 9.8 10.9 1.1 9.9 
Cucumber (long) 13.6 14.0 12.4 9.3 10.0 10.3 
Yard-long bean 21.5 25.3 22.8 20.5 19.0 20.1 
Cucumber (shorti 19.9 23.0 18.0 18.0 17.2 16.2 
Luffa 5.5 7.1 5.6 6.0 6.0 5.5 
Bitter gourd 2.7 3.3 2.5 3.0 3.0 2.5 
Chinese cabbage 9.3 9.4 10.6 8.7 8.5 8.0 
Lettuce 2.0 2.4 2.8 2.4 2.6 1.8 
Leaf mustard 10.4 10.4 9.6 8.9 9.9 9.2 
Pakchoi 7.2 9.3 10.2 10.1 8.9 8.8 
Chinese kale 10.7 10.8 10.8 it .2 10.4 10.0 
Water convolvulus 10.9 13.5 13.1 13.6 12.9 12.3 
Yam bean 4.4 6.3 5.7 -  -

Pumpkin 13.0 14.2 13.5 13.3 11.0 10.2 
White gourd 8.0 7.7 8.1 7.6 7.5 6.0 
Taro 6.6 7.7 6.6 5.5 7.3 5.2 
Baby corn - - - 7.1 6.4 7.1 

Onion - - 0.5 2.1 1.6 

Multiplier onion -- 4.8 7.2 6.0 

Source: Anonymous 198 1-86. 
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in Chiangtnai and inKanchanaburi in the Western Province. Aniong the above-mientioned houlb crops, garlic holds a high potential for developnent as a processing product, i.e. garlic capsules, 
garlic tablets, etc.
 

Cucumbers, bitter gourd, luffIa,
while gourd and pumpkin are widely colt ivated inalioStall provinces of the country. Watermelon production is undertaken crop after rice in theas a
central plain and in the Northeastern Region. Cantaloupe i; commonly grown in the north. 

Yard-long bean is extensively grown year round throughout tilecountry; however, the Centraland the Southern Regions have long been known as fliimous growing areas. Edible sugar pea
production is limited to the cotol season in the Northern Province. 

Among the rolot crops, taro. sweet potato and ginger are generally cultivated inthe Central
Region of the country. White or Irish ptotato production is linted to the cool season lowlands 
and highlands in Chiarinrrai. 

Leafy vegetables (Chinese kale. (hi nCse cabbacc, Chinese nttlsitards, leaif stard, Clineseradish, cabbages, etc.) are cultivated year round ill the central plain. Tloday, 
ll) 
cabbage hybrids

can be planted year round throughout the C0o1rrilIV. thc\' areOWoNvr, Iare'V g1ro\vll during 
tie cool season illtie north. 

In tIhe Iturc te exparnding phirted arct isexpected to be concentrated tOn export cropswhich ohlain altrtctis c prices. Tlhese crops itay be babvy corn, asparagls, bamboo shoots,
mtlshroorrns. cantloupc, \walcrthelor, tolilatti okra and spice \egetabics. The export of freshvegcahlcs to ncigihorintrg Cttllrics is also hrlportarrt and anionicd to 24.788 1 wortlh US$6.784
rMillion in 1986 HTable 0). lIllurc prspects illvCgctable \ing rely oi tire expansion of"inorevegetables which are used as raw materials suchi as hanlhtbo shoots and ginger. This trend might
encourage growsers to Cxpandl the ata 01' vegetable Culiaitor. 

Table 6. Export value of selected fresh vegetables, 1983-87. 
1983 1984 1985 
 1986 19871
 

Vegetable Quantity Value' Quantity 
 Value QuaniHty Vaue Quantiy Value Quartnty Value() (000 (Nl ('000 it) ('000 (t) ('000 (t) ('000--- USS) US$) USS) US$) uS$) 
Shallot. 1,946 410 6,144 1,270 7,715 1.560 7,872 1,770 6,217 1,250


Garlic 
Bamboo 231 90 289 200 
 339 1,410 761 500 225 iI0 
shoot 

Tomato 173 70 1,360 320 2,123 1,980 3,270 640 5.731 910 
Mushroon 14 10 10
9 17 10 19 30 10 
 t0
 
Potato 3 
 I 190 50 14 
 4 210 40 317 50
 
Others 13J99 3,440 16,674 4,010 17,103 4310 
 12,656 3,800 10,110 3.120
 
Total 15,866 4,021 24,666 5,860 27,311 9,274 24,788 6,780 22,610 5,450
 

'US$1.00 = 25 baht. YPreliminary data. Source: Anonymous 1987. 

Vegetable Policy of Government 
Research and Technology 

The principal agency that works oinapplied and adaptive research is the Ministry ofAgriculture, whereas the collgcs of agriculture under the universities play a great role in basicresearch and technology development, as well as some applied research. However, all research 
activities on vegetable crops arc subject to the following policies.


Vegetables are classified 
 into four groups according to their economic significance: (1)vegetables for export (e.g. baby corn, asparagus, yard-long bean and sweet pepper); (2) vegetables 
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for processing (e.g. toniato, chili, ginger and leal titisltrdl); (3)vegetables for [Ite local mrarket 
(e.g. chili, garlic, onion and shalloW: and (4) vegetables with fulture potential (e.g. 111shrololrs 
and 	banlrIoo shoots).
 

The research policY is directed towards tie hfllwillowe arcas:
 

" To develop variCticS a1ccordin, to market pricctene, with iScct anod dieasC resislance, 
with good keeping qualit\ and with postlhar\cst tolerace to iallsportl and handling

* To search Ibr sced production ICchuoliCie in order to hecoice sClf-stIfICiClit and he able 
to CxpotI to nighbloringu Countries,

STo' search Ibr appropriate poSIivcst IchnologiCs, paliculIrly' on ha1vesting, pa.ckaging, 

handlhig, transporlatio and siLiMdard i/atio: 
search* Tl"o fo0r approrpriatc ilitliids of insect-pcst control; ard 

* To develop \ariolls techniques ilpccs0,i\g vCgclhs fIbr ixport arid local markets. 

Overall Harnessing of Horticultural Resources 

In the sixth National Social and F.coroirnic )evelh pmernt Plar ( 1987 ')1 ).the ,irve.rert 
has allocated US$72 million to he speit over tile ncst liall-dccadc to coordinllte productiOn and 
marketing s.sicms witir particrIkr ermphiasis ii 2(X) tre, ricLihuralIwirrrllIarkrCpront)d9ct h deriraIMl. 
This endeavor will involve tile coroperatiotn of+ solr tire priv ate and public scctors in Scitirrg ip 
a national inarkctin, plan. Aior,- tihe agriculttur l crOpw \vc tllaleS \ ill cCrtanly pI,.\a pariniticnlr 
role 	iii this e a o pl cssir'rel ai r\otii l \port itern,. llerscher w, eshlr tduce for alld as ct 
the lbove gtidelnCs. lie 'cs will hav to0 hot" tIe !Ticcrc' inin us ratral11C CtIirerri ik igm ol I 

resour.ces 1w divelsilvilrg I'rlllt . . caC 1, c
production oflritir crop 11., icC rai/. sa Ic. ) to 
the prorductito of crops with a richCr value Slich ;1,ecicubles. 

Encouragement of Vegetables for Exports 

This policy is sisihlc hv the irivol,.e.rierir ot slevral Cis .lient aencies irr tie prolmtortion 
of'high-quality vegealhcs. The Ninistry of Algricuiltur.C, Ile M irnislr\ "rechloc2yof SciCnc. 
and Energy. as well as the colleges ol'agzriculturC tunder tile ( )fficC of 1Irni'Crsi, Blurcar, direcl 
their research towards tire developrent of prodritii tCCirnloev With tie ;i11 o'lhClpilg frtirers 
to produce export-qulityv vcgealehlcs rid higher .iClds With Iow investtlicrts. Manr provincial
oflicers arlso criullrragc glowers to priduCC better q.talitv erCotpis b\ rrgariini1- \cectabl]c exhibitions 
and 	 vcgetable f'ron to lue.contests litte 

The Comrtnrercial Relation )epartntrrclt, tirelTtrisir Atlhority of tiladl aind tire Ministry 
0I Science, Technologv ard Encrgv also pla,,\ a parl indc\ising aippropriteM iackaging ard 
organizing vegtble cxhihilions in loicign r lrreCoutriglnCt of1I 1lrticuilurl hitdrstrv,countries. 
lincludine Vegetalesl ,. 

The Board oll'ivestrirtll (1(l)has plawyed a si-ilicarl role in tlre prortotior of\ c etables. 
In 1986, 55 fru. and vecgtable f'a ling and prcessing ventures have received prtntrtional 
privileges from the IB()I (Anonrtnirus 1986h),). f"these venlturcs I()have not succeeded, 25 are 
currently in operation ind 20 will beginr operation ill tie fuitrre. Thev are classificd is follovs. 

Large-scale cultivation. Seven enterprises, ihrec oifwhich are .frrcadv operating oi 15,816 
ha of land, producc aspa-auls, piltcapplc, grapes ard tontatnoes for calincries. The C.P. comripanny
plans tr inatugulrate air integrated prtject this .'ar, etiltiva1tiirrr pit .rtar1iziigcessinrig and exporting 

to Japant, Eastern aind Western I'tlropeanin r ()ther cnilniparies aircand Middle Fastcnn ctelitiriCs. 
exalillinig the possihilitics of' prrlucing juice Ironl pission fruit. etlava arid iiaico arid canlllg 
asparagus, bailhloro slhorts arid baby coiirn 

Freezing. Two enterprises have received promtiional privileges, tne ll"
which is inoperatio+mn, 
in processinrg asparagus, broccoli, caiiliflower, labyncorn, peas and belal. The prodUCtion capacity 
is 187,971 t per year. 
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Canning. FourlcII can ner ies have applied kr Ihe privilcges and 12 are already inIoperation. 
Their produicts include canned ha by Cetirn, aspa rag us, peas., mushroms and water chestl ints, 
as well as some Iruils. Their cali hy is 22 million crales annually. 

Juices. Ten firms have applied f "pr ivilege.s in the it icC a(d COnelitratCi Ide, five 0f whIich 
are now operational and arc prt id tic irig tIna t(o jui c., soya hean milk, as well as juice from fruits 
such as mandarin orange, gu ava, piricaplc, tam arind and passion Iru it. Their capacity is 64 
mllillion cases annually. 

Sauces. TIiai sau,,cs arcee 0pc aid America as firuts il ncetIC.'tCtrin,2 lp pulIa r in I ii Thailand 
the required hygicnic sladard,. '[he chicf ierdiCeIts include: sovban. lllato, garlic, pepper 
aid 9thor sPiLT's. 

Dried vegetables. 'Ihailand's dried ttl, ld pr\ veCryW Ipptillara diteer,CuctItblr ha",Ve 
ill Japati due io their ho\v piuiILiCliiti cisI. The tWOi prititictd lirms in 0(peratia li)proIdulce a tolal 
at 13.5( It1nu1IlV, aid Me otlCetit aitis al achicvirie in export \'ahluc oft IS$3.0 million iin1988. 

Garlic capsules. Thailand pioduccs a large surplus tifgarlic which is itthigh demand abroad 
as a IhCaltl I'0od. If ttoderti platits Iti pr)lto,:i garlic inlto tablet Mid capsulC ibrItIs wCre Cstablished. 
theti export iarkets areIaSSurCed dlC t the low Cst(fl the raw Itaterial. 

Future Trends 

The expaltsiOi 0i' itit.ritatttumal anid tranisptirito,tialde hgeher wvitlh technological ad\atices 
it l*oad processing techniquus, have created markels tit great potential lowr fruits and vegetables 
from Thailand. 

If' imaginativeemtrepretlellIs. with gt vernnt coc i caatiio)nitri vc rcome climatic restraints, 
t increase arid reg- la ti1c prid tici on (0' raw materiaIs. and il ad varccd miilanagemi ent techniques 
ar emplyed to Vegulatc their prices, then the export of processed Irutils and vegetables may 
help to alleviae tlhe problemis beiig experienced il the mucli bigger hut troubled rice trade. 
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introduction 

IiLtuer 

Vegetables are not otnly utiii hmII prodI ced for export as both fresh
 

'Thailand produceSt aart+.e Of veecta hi's, including several indigentous leal' species.
i,.ed 11 t0he IaII diet hill aist 

aid processed produncts, e.g. cann., dehydrated, frozen, eic. The area planted to 27 types of 
v'egetables il I987 was 279(140 ha (I)OAI- 1982) (see "ahlc 5 in Sulhadiabandliu and Pileuk 
in these Proceedings. The coulltly production o1 V\egetalhes increased from 1.3 million t in 
1961 to 3.1 million I ill 1980 (FA()-RAIPA I987). However, vegetable production in the country 
still Still'elCS f"OIIIaIlsII l ianv researichicolStrilit'. this reason priects Ieed to he Untidertaken
 
ilorder to generate the tccollloueies which he disseminated to tie fairlners.
inlaltitrc can 

Current National Vegetable Research Program 

Currently, research oil vegetalies inl the cIi ltNryisheill ctIducted IygtOverni iiient instilutiins 
such as the )cpartmen t of AgricuIlture, the universities such ias: asetsart, Khmokaen. Chiangntai,
Sonklila Nakkaril and other sitaller scale research is eing cairried OLIt1Y agricultural colleges 
and ilnstitlttes. The irCSClh concentr tes iiiainlh on \varietal ilnproveienit. production 
lianagelien,lIs 1and disease Coiitrol, postharvest develOl[nnt, pIrocessilig and tissue clture. 

(_Cooperative resea rch aniong tileilistiltlCs ill the COiitt rlVis 01r1a1i ized IItide r the Subcoilinittee 
ott Vegetable Rese:arc hand Developmielit Coordination (SVRI)C). The SLihcon hittee Colsists 
of'the representatives froii the universities and miany departments in the Ministry of AgricuLire
arid CXooperatives. The Nationl ResearchI COincil servCs as the ciiod inati ng agency. Research 
on VeCetalIes uiiider SVRDC is diVided into four working groups as llows: tomtoes, legumes, 
crucifers anld the corn iniidustry. 

Vegetable rcsearch under the )epartitent of' Agzricuilture concentrates til the foillowing
vegetail e aspaMragiIs Chili. criuciflcrs (Chinese cabbage. Chinese kale. Cliese ladislh l.eaf 
lilustard). cucurhits (hitter gourd. ctucumher, pitmpkili), garlic. ginger, indigenous vegetables,
tiitshroo1i, olion, RItatt, shallot. Stlugarl pea, sweet potato, tolm.atoes, andwater cOIivoh'tllUS 
yard-long hean (l)(OA 1)87). 

Areas of Research 

The ful lowing areas of research are currtl eIvcing ctinducted: 

" Evaltatiotn and screening of vegetable gernplasi for prloductiol. quality, resistance to 
diseases arid insects ard cnvintiiert I coinditions: 

" Vatrietal improvenrent by means of selection aid hreeding for new vari eties 
* Improved cultural practices f0r product ivity, e.g. fertilizer. water iiaageient, weed 

control;

* 
Contrtl of diseases and pests by using appropriate technology in plfant protection, e.g.

biological control, cultural control, iinimize the applicatiti of pesticides, etc.;
* Deve lopmleiCnt o'f appropliIate alnd low-ctost post harvest technulogy: 
" 	Developnient of sinple processing technology for vegetables; and
 
SStandardization of vegetable seed production technology.
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Important Vegetables in the Country 
Under the Sixth National Social and Economic Development Plan (1988-')1). the Department

ol Agriculture and Department of Agricultural Extension established a vegetable crops research 
and development programn (DOA and DOAE 1987). ''llhtprogram emphasizes three major groups 
of vegetable.,,, ,according to their ccoimlic i iporta n:C , as fillows: 

Economic vegetables for domestic use. The commodities arc chili, shallot, garlic, onion 
and some lealy vcgtaClbles. orainly Cr'uCfcrS. 

Industrial vegetables. 'These arioirrtocs. potatoes. sweet potatoes, baby corn, asparagus, 
leaf mustard anId "in r. 

Export commodities. The veyetablcs hehn,,hg to this group arc yard-long bean, mushrooms 
and green 1Spar;1US. 

Rusearch is iniplerwrte Jl1, the[l)epartmnCt of' Agricultare in order to generate appropriate
technologies and the l)cpar', rlleliof' Agricultural Fxtension is responsible f'or translerring the 
tcchnoloLies to the lartriers h\ nreans of on-l'arin trials, and establishing pilot projects in the 
corlllnunities. 

Importance of AVRDC Principal Vegetables in the Country 
Maltolitt crltjv;nrs devehiped bx A\"RI)(' hraxe beerr evalurated under different conditions 

in Thailarii., s( fie cUrtIVrS showed promise and are being used in the breeding programs of' 
sone institutes. At prcsent KastsctS' University has de',eloped munghea:n varieties, Kimphaeng
saci I and Klanphaengsren 2. which oripinated froi VC 1973A and VC 2778A developed by
AVRI). ('hai Nat 60 (AVR I)( V(C I 7X) was released to commemorante the king's 60th birthday 
in 1987. 

Olhcr AVRI)C ' ectahlcs sulch as ('hinese cahta-c. soy'beani and sweet potato have also 
becen tested at the Hlortictlttre I"eCea-ch InstitutC. DOA ani at Kasetsart University and some 
of' 0; - test cultivar, exhibited good results (Table I). 

Table I.Vegetable research under Kasetsart University-AVRDC program (I 986-88). 

Vegetable Number of research projects 
1986 1987 1988
 

Mungbean 1 3 2 
Soybean 
 2 I 2
 
Tomato 
 3.5 7 4
 
Chinese cabbage 12 2 1
 
Sweet potato I I I 

Others (Asparagus, Cucumber, Chili,
 
Sweet corn, Onion, Yard-long bean) 3 7 
 22
 

Total 21.5 21 32 

Source: KU 1988. 

Constraints to Vegetable Research 
Some of the constraints to vegetable research in the country are listed below: 

* Inadequate information on the status, problems ard inmtketing of specific vegetables; 
" Limited gerniplasm to develop locally adapted vaieues; 
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" Inadequate manpower and financial support; 
* Lack of' trained manpower in most disciplines: and 
* Insuth'cient cooperative research anong the institutes illthe Country. 

Funding and Manpower Needs for Vegetable Research 

More funds are needed to Support in strengthening vegetable research and development 
programs as well as trained manpower in almost every rtesearch discipline. 

Priorities for Vegetable Research in the Future 

The priorities lt'r veclable research in tile Iluttre aieas follows: 

research at I tl* Postharvest ph'ysiologv d de \'Chltc, piostharvest tech nology:
* reeding for productlivity, quality and resistancec to diseases and inviroamnent i stresses; 
" Improvemenl inproduction tehIC ogy: 
* Establish appropriate tchnIiology ito control pests and disc~iscs: 
o Establish appropriate vegelablc seedt prodtlCion techlog,,'; 
" TissuC cultulr2 tCChno1g to produce elCati platting viatci;.ils: aind 

ic istidy rl* Socic ion to prvide lettcr itllii.ia0 i1,l resealch and development of' 
vegetabies. 

Training Needs 

Training recluirt', to be tidertalken in the i llowing disciplines: breeding, postharvest lechno
logy, PIanlrt prot etCio, -.,eed prdtitiotii tccn1no Y.li ss1..' :tlttLirC and crop mimlagement. 

Research Collaboration Desired 

The collaboraton desired toir sUatrch in totvato. Chinese cabbage, chili, asparagus and sweet
 
potato is provid(ed in Table 2.
 

Table 2. Research collaboration desired. 

Crop Research areas 
Tomato Breeding for resistance to diseases, postharvest and seed production 

technology 
Chinese cabbage Gerniplasm evaluation for heat tolerance, seed production technology 

and plar protection
 
Chili Gernplasm evaluation, postharvest, seed technologf and plant
 

protection
 
Asparagus Production management, postharvest and tissue culture 

Sweet potato Germplasm evaluation 

Perception of AVRDC's Future Role in Vegetable Research 

AVRDC should establishi a cooperative research nelwork aiong the Southeast Asian 
countries. It should provide vegetable gernplasm and improved cultivars for evaluation to the 
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national programs. It should tlicilitate dissemination of resoarch inlrlation and experiences.
AVRDC can aiso provide training for research personnel in the required fields, e.g. breeding, 
crop management, postharvest technology, sced production, plant protection, tissue culture, etc. 
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Discussion: Current Status - Thailand
 

P.A. Batugal: Could you tell Ls what the Thai government actual ly did in terns ol" policy 
intervention which helped tile industry?vegetable
S. Subhadrabandhu: Trhe government and private sectors togelher played the role of helping 
in research and development of vegetables in Thlilnd. 

B. Sikkhamondhol: (I) ltodty presents a good o0ppo)rtunity fr opened-Mi ilded discussion 
about the past experiences and some constraints that can bring to the further discussion flr a 
new proposal project of'cllbtratbitn vegetable research in Sonutheast Asia. (2) ]hai land's policy
of seed production strongly relies On thIleprivat sector lobr seed production programs. The 
government meets only 5', of' the seed reluirCments of the fairniers. 90',+ to 957/ is met by 
the private sector. 

P.A. Batugal: Could you explain further what specific slep.s the lhai Government took to 
promote fresh vegetables and processed products for export?
S. Subhadrabandhu: The steps undertaken by the Tlhai Government are in two directions,
through financially suppoirtilng research md aist throuigh tie :pecial llicy developed to eiicoiifrage
the pI'ivte sector to invest in adaptive research/production iswell as on miarke'ting of fresh 
and processed eVCeetaNes. 

C.Y. Yang: All of'the requirCd illforatiln which the Thai scientists Iced frll AVRIDC has 
been met as reflected oin the inlrnation giveii byI lie speaker. Ger:iplasln requests have beef)
met. ThaiIard has its slia re (fgerilasiiil fl'itn AVRD)C every ycr. These lines arC being used 
by ilndividtial researchelrs in their breeding work. A goo d examl 1ue ate the release of new tollato 
lines (with AVRDC inltrials aN Ipi'rintS) lnd i.tllg)ean lines in Thiliand. i.e. Seedalhip I and 
2 fbr 1988 and Chainat 60 in1987, respectively. TOP has been responsible fOr sending 41 Thai 
rescarchers to AVRI)C f'iin 1982-84 Mid has worked hald t1 semohl(hr lunrids for trilinees for 
the Thailand Regional 'lrtining Program each year. 

C.L. Luh: Dr.Charles Yang at T1)P wouild be an ideal ,IAt t)lpart ic i p;te ill Thailand vecetable 
research and developm'.tnent progriin. The trainirg progriin shouId be conducted at AVRDC 
headquarters. Regioa ltesting should be carried out by' tile riati maIlPrlogi-llli witl assistance 
from TOP.Gernplasir supply or exchange should be of' nitiual benefit. The distribution 01' 
infl'brnittion on research thri tugh periodicals suggested by I)r . Ialugalis workable. Funds, a 
cooirdinator and network are, therefore, ieeiled. )r. P.A. BatugaI 'srecomi endaitiirreceives
 
mly full supp(olrt. The propsial thit exchange )fideas throughi meetings like this should be 
conducted once every two years sounds very good. The Asian Developmeni l3aik (AI)B) is 
asked to Stlppi rt order to iibtiain i toreird meeti ngs canibe rotated artnong imlenber couitlrie s inr 
understainding throiugh frequent ctin tact id visits. 

B. Sikkhamondhol: Thaimnd has passed a regulation til bamilting some insecticides, e.g. 
chlorinated hydroarbotn. Also any con ipiny that wants tt import insecticides has to apply for 
the permit. The Ministry of Agriculture aid Cooperalives makes igoiiod check ti the toxicity 
aind residual effects of1the coipoun ds. 
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Vegetable Research in Southeast Asia - An 
Overview 
Samson C.S. Tsoul and James T.S. Tsay 2 

'Biochemist and Director, Production Systems Program (PSP) and 2Research 
Associate, PSP, Asian Vegetable Research and Development Center, P.O. Box 205, 
Taipei 10099 

Introduction 

Vegetables are tilemajor source of' vitamins and ilincrals illtie Asian diet. In 1983 the 
per caput supply of vegetables varied front 35 to 123 g per day in this region (FAO 1984).
There arc betweeii 60 and 100 crio I d Various diets, and \,egetahlesps c0nsU Is ye' ctahiCs in 
aliso serve as itip t1ant casli cr p S lortAsian lari1rll-s.Altli nigh vck-ctahles arc receiving increasing 
attention fir11l( the nationial tovelllnlcllild scientific conlnlltIIics. illfol-tlltiol oi tileresearch 
enviorinemit. support. Inaojr intercSts, and cmistraints is still l+Ickinri. 

In order to u:lU1Ient tie counltr'V reports preselnted illilis Workslhlp. ai,nv1 \ oflVCgctahlc 
Research Scieltists illSoulhcast Asia \%,as Coucte)d . 'WO hundrd copies of lquestionnaire 
were sent to the team leaders of each cotry for distrihutioll. A total of' 21)I comleIcted l*nItnls 
were reeived I'or atnlysis. A total ol' 44. 51, 79 and 27 coimpleted florls were received fr'oni 
Indonesia, Mlalisia., the Philippincs ;ild Thailand, respectively. 

Il addition to the Icucral hackground of thte sciCntists, the IMlds covered ilthe quCstionaire 
arc l1an1il iti.and t1reali/ittiOtn of1reseirch, research support, research hudeet. time allocation. 
inliwntalion and conlllunicatit,, and interaction hetween the scientists and AVII)C. Ati analysis
of the general backerotud of, scientists wilo responded indicated that tllost of, tliei are associated 
with either 'overiicntal agricultural research institutes )r-universities ('rable I). iere are 
fI.w respondents from l)rivaie or otier orgilni/ations. Although the scientists who respotnded 
t) this survey constitute only a part of the available huiahniesoturces ineach coantry. we feel 
that with the help (if'coutntry teanl tuembers the survey has covered imost oflthe institutes actively
invoIved inl vcctahIc resear'-I. 

All respotdents hold at lcast a 13S degree, and the ratios of reS)otldents with Phi) degrees 
are 37%, 3W'(' . 25% and 20',,,' in IudoCsia. Malaysia. tileI)hililpinles and Thailand, respectively. 
'The ave rage num heell MduCetillC veect able 'CsC:t'Cli is 8.8.tI iiibet' of years which resptdents lav bee 

The distribution of' vegetable research scientists hy'disciplities differs otnly slightly aniong
the Iontr countries (Table 2). '[here are more agronomists. ho0rticahurists, plantpathologists and 
breeders than other disciplines.The opportunity to receive special training in vegetable research 
was surveyed. A total of'94 respondents ohfta inctd special training iIt'+c.cetable research f'roti 
52 institutes. Aniong theli. the Asian Vegetable Research and I)evelopmnit Center (AVRI)C) 
and The Univcrsity of the Philippinels, Los Bafios (Ul!I.IB are the two tMost )o)pular institutes 
in the region. The lirtliber of scicntists Who attCnlCd special trainitg in these ItO institutes is 
46 and 13, respectively. It is interesting to note that there are 65 fcmalC vegetal, resclChelrs 
who responded to this survey and they cntstiilutc 32 %of 'lie total unier ol rcsl)mlinlg scientists. 

Planning and Organization of Research 

The activities perftormed in research institutes are sumniiarizCd in Table 3. Only governmental
institutes and universities are included for analysis. Cotipared with the nnber of institutes 
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Table I. Classification of vegetable research scientists by institution.
 

Indonesia Malaysia Philippines Thailand 
No. of 

inst. 
No of 
scientist 

No. of 
inst. 

No. of 
scientist 

No. of 
inst. 

No. of 
scientist 

No. of 
inst. 

No. of 
scientist 

Government research 
inst. 

Universities 
Other 

13 

9 
3 

25 

16 
3 

10 

8 
6 

33 

13 
5 

17 

18 
6 

26 

45 
8 

6 

2 
-

19 

8 
-

Total 25 44 24 51 41 79 8 27 

Table 2. The distribution of vegetable research scientists by discipline. 

Discipline Indonesia Malaysia Philippines Thailand Total 
Agricultural education 2 0 3 0 5 

a: d extension 
Agronomy 13 10 18 5 46 
Entomology 7 5 6 2 20 
Horticulture 2 7 16 5 30
 
Plant breeding 5 10 9 2 26 

and genetics 
Plant pathology 7 3 10 8 28 
Plant physiology I 4 2 0 7 
Soil science 2 2 6 I 11 
Others 2 4 6 2 14 

Table 3. Activities performed in vegetable research institutes. 

Activity 
Indonesia 

.... . 
Rz UZ 

Malaysia 

R U 

Philippines 

R U 

Thailand 

R U 
Total 

Basic 6 6 3 6 II 13 II 6 62 
Production 12 9 6 7 17 18 16 8 93 
oriented 

Training 8 6 4 5 15 IS 8 4 65 
Extension 4 S 7 2 Is 17 I 6 57 
Other 0 I 0 0 0 I 0 I 3 

ZR = research institute, U = university. 

which responded, as listed in 'rahle I it is evident that iliOst of the ilistitules perform iore 
than two activities. There is not much difference in research aclivities between universities and 
governmental research institutes. The ' both place more emphasize on production-oriented research 
programs. It is also interesting to note that mosl governmental research institutes also provide 
training opportunitie s, and that the univ,.sities in tile Philippines are heavily involved in extension 
work. 

Owing to the desi gn of (lie questionnaire, many responilcuts did not list the commodities 
of the institute according to a priorit,,scale. Theref'ore, the information gathered on this iteni 
is simply a comparison based on the frequency of the conmodity menti oned by the respondents. 
A total of 40 vegetables are under active research programs in the region. However, only the 
top 15 commodities are listed in Table 4. 

The specific interests of individual scientists are investigated in the survey. Table 5 shows 
the main constraints or problems of selected crops which they try to overcome.The problems 
reported can be classified into 10 groups. Diseases receive the most concern of all problems 
in all of the countries; this was expected to be one of' the most important constraints limiting 
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Table 4. Vegetables which have active programs in Southeast Asia. 

Vegetable No. of institute. No. of respondents 

Tomato 72 93 
Mungbean 44 42 
Common cabbage 43 48 
Peppers 42 61 
Soybean 41 41
 
Sweet potato 37 32 
Potato 33 41 
Legumes 29 28 
Eggplant 27 21 
Common bean 26 23 
Onions 26 22 
Cucumber 24 23 
Yard-long bean 22 20 
Chinese cabbage 16 17 
Crucifers 15 21 

Table 5. Constraints of 15 popular vegetables in Southeast Asia. 

Constraint (no. of respondents) 
Crop Disease Pest Weed Seed Moisture Temper- Soil Post- Low Unclas

atire harvest yie!d sified 

Tomato 69 10 2 9 17 3 9 5 23 21 
Mungbean 25 12 - 2 10 - 12 3 8 8 
Common cabbage 15 17 2 4 9 I 3 2 15 16 
Peppers 39 5 I 6 14 I 9 4 16 26 
Soybean 24 12 - 8 9 - 9 2 8 8 
Sweet potato 23 13 I 2 7 - 3 3 8 6 
Potato 32 7 I 8 2 2 2 I 14 10 
Legumes II 5 I 3 5 - 2 3 II 9 
Eggplant 8 10 - 2 3 - 2 I 7 4 
Common bean 8 6 I 5 4 I 2 - 3 4 
Onions 6 I - 4 4 - - I 8 3 
Cucumber 9 2 I 4 4 - I 2 7 9 
Yard -long bean 8 3 I 5 I - - - 5 4 
Chinese cabbage 10 3 - 3 4 3 - 2 4 1 
Crucifers 18 6 - I I - - I I 2 

vegetable production in humid tropical Asia. Various approaches are undertaken to resolve these 
constraints. T'he types of approaches used are listed in Table 6. Breeding is the most popular 
approach to relieve various constraints. 

As Ilar as research planning is concerned most scientists are involved in more than two 
functions. About 80% of the respondents indicated that they are involved in planning experiments 
tfr their own discipline and in conducting experiments by themselves. Only 50% of the scientists 
responding are involved in the development of overall research plans and/or joint research plans 
with other departmcnts. A further breakdown of planning responsibility by education revealed 
that the level of education (lid not affect the scientists' responsibility in the level of research 
planning significantly (Table 7). 

Facilities and Support for Research 
The type of facilities used by vegetable research scientists are summarized in Table 8. 

Statistics of manpower support Fbr vegetable research by country are presented in Table 9. The 
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Table 6. Research approaches undertaken by vegetable scientists in Southeast Asia. 

Approach No. of respondents No. of crops 
Breeding 491 44 
Disease control 142 31 
Pest control 96 27 
Weed control I I 
Fertilization 104 27 
Water managemrient 59 27 
Cropping system 41 26 
Cultural management 196 34 
Physiological responses 
Storage and postharvest 

2 
56 

2 
23 

Hydroponic 4 4 
Unclassified 123 33 

Table 7. Responsibility of research planning by education.' 

Responsibility PhD MS (Ir.) BS 
Overall researih planning of institute 25 33 13 
Joint project with other departments 36 43 19 
Planning of own discipline 52 61 35 
Experiment implementation 50 69 42 

ITotal number of respondents is 188 

Table 8. Research facilities used by discipline 

Discipline No. of 
respondetsrespondents Field Laboratory Greenhouse 

Agricultural education and extension 9 4 3 2 
Agronomy 88 45 23 20
Entomology 45 19 17 9 
Horticulture 49 26 9 15
Plant breeding arid genetics 61 25 18 20 
Plant pathology 47 18 24 21 
Plant physiology is 5 5 5 
Soil science 19 II 4 40 
Others 24 II 7 6 

Table 9. Support of technical staff and field laborers for vegetable research scientists. 
Education level ofsuportiong staflf
supporting staff 

Mean of all
respondnts
respondents Indonesia Malaysia Philippines Thailand 

PhD 0.5 0.5 0.8 0.4 0.6 
MS (Ir.) 
BS 
Diploma 
Field laborer 

2.7 
4.8 
1.7 

110.4 

3.9 
2.3 
2.1 

205.0 

3.1 
18 
2.6 

132.8 

2.3 
8.9 
0.9 

63.3 

0.6 
1.9 
1.6 

59.1 
(manday/month) 

average number ol technical stall unde r the suprv ision of respondents is 10, and the average
numiber of field lahorers to Supporl thcir work is 110 manday s per month. The supporting stalff 
lbr respondents with Phi) degrees is lurther analyzed. and tile) have much more field laborers 
( 190 mandays per month) to help. The survey requested vegetable research scientists to rate 
the adequacy of*the resources available for conducting vegetable research. A scale of I to 10 
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ad-- It difl'¢IVIre 
hy Courtry are sutlriliarized in lahle 10. (Ci'iierallv. the r-ate of" adequacy It1 lost t'sources 
is hiligher Ihin 5. Irtiliiers reei''ed til' hihest st0t" an g thIe resources listed. lowever. 
large variation was observed illtie rating of, \l\ restilie. eveI within the same Colllrv. 

Additional tr;iiniii of alniotns 't'ifom 

in whiich I - i deqaLmte and 10 R nate. is Used [atIc I'CSOIII'leS. he resulhs 

u
, INpes w is listed in the siury andlscientists were req nested 

to rank thei iinpriority of their usul'LIICss. lehe rCsp onses aC sunariIzd iin[all II. 
t+undariCental aIditIi te2-trainini were ranked as the most I'avtrahle training b\ respondentsir 


ilall eonunitries. 

Table 10. Adequacy of resources available for" vegetable research. 

Resource Overal 
rati ii' 

Indonesia Malaysia Philippines Thailand 

Planting material 6.47 5 92 7.44 6.23 6 32 
Seed 6.49 6 51 6.96 6.07 6.73 
Fertilizer 8.19 8.62 9.23 7 38 7.86 
Pesticides 7 88 8 13 8.81 7.26 7.48 
Irrigation 5.39 6.03 5.70 4.66 5.91 
Manpower 6.25 7 74 6.00 5 82 5.64 
Equtipment 5.85 5.49 7 23 5.16 5.88 
Greenhouse 5.59 7.03 6.23 5.03 3.74 
Laboratory suppkes 5.62 4.72 7.23 5.42 5.00 

Ratimg I -- nadelquhte 0 -10 d , ittJ . 

Table I I . Priority of training ranked by Southeast Asian vegetable research scientists.' 

Averak~e riiik 
Type of training overall Indonesia Malaysia Philippines Thailand 

Fundarmental 2 25 2 59 3,18 2.78 3.00 
Short terin 1 99 2 19 2.24 21 1 1.58 
Relative long term 2 39 3 07 3.00 2.62 2.21 
Visit and exposure 203 2 15 1.94 2.26 1.88 

4 - thiehi1p'hi t p lomlity 

Research Budget 

It is a diflicul' task to ili'esrigatete available buduet fJn geraleh_" research. Especially 
fonr scicltists wito are not wtnrkiiig \Clusi\ l\ on vegetales. A tital of, )4 scientists responded 
tn this ilem. 'hI'e ilear buducl of each Scieniti, for ectable r':searcl il this reuiol is about 
US$1 .0t)0 per 'tar: and 41; oI lie respoiitleils iidiea.Lted that their budgCLs are enlirely, 
supI:ported by the inslitt.in6 . About 28,' of the respodeits are a.l to ohltain financial support 
frolli privalte see[ or lcri'llritilial olrl'ali/atit ill.the lt 

Time Allocation 

Mos scintis ,(84/,I)rcslptrld 1ha rrile' have tithr resptIMisihilitiCs il adildition t Veelahle 
research. On the a erage, the' spend 44 9 of their tinile tm research. Table 12 shows the portion 

eWith Ie\'el A clearof( imre allcated to \Cgetahl icsea rCh t iedtCat itin. renid can ibe tihservcd: 
tile higher lie educational level, tle less tinic is spent inlresearch. A furitlher breakdown oin 
rime€ allocation show's rhar 0'(),/ oh the scienltisrs are in'tdlve in trainire ,.nd 54,7( in extension. 
Lvein scientists working in the resCarch irstitutes spend I(0'Z of their tilac in training and 9(;( 
With tlarrers. 



124 Tsou and Tsay 

Information and Communication 

Information and comnmunication is an important support for research scientists. The first 
objective of this survey is aimed at gathering the general information on opportunities lbr vegetable
research scientists to communicate with scientists in the same field and other related fields. In 
addition the library Iacilities are also intcluded in order to understand the situation. Thus. actions 
might be taken to strengthen the information sharing within the region, as well as the services 
from international centers. 

The opportunity for conlnunicalion is arbitrary divided into three levels - two or more 
times a year; at least once a year; and less than once ayear - for professional nicetings, setinars, 
etc. Tile responses are sun intiarized in Tables 13 and 14. Analysis Ifconitt licatlioI opport ui ty 

Table 12. Time allocation (0o) for vegetable research. 

Education Mean . 
Indoncsia Malaysia 

(1 
Philippines 

of time) 
Thailand 

PhD 
MS (Ir.) 
BS 

36.5 
44 6 
540 

,17.7 (1I)' 
14 2 (20) 

-

31 0 (15) 
36 2 14) 
44A4( 9) 

31 1 (19) 
45.2 124) 
59 4 (17) 

49.0 (5) 
58.8 (8) 
51.7 (6) 

'Numbers in parenthesis indicate the number ot respondents 

Table 13. The communication opportunity of vegetable research scientists in their own field. 

Number of respondent 
Contact type National International 

AL B C A B C 

Indonesia 

Professional meetings 
Research planning workshops 
Seminars 
Short-term training courses 

10 
II 
20 
2 

Is 
14 
9 
8 

6 
6 
3 

15 

0 
0 
0 
0 

3 
5 
5 
I 

18 
17 
19 
21 

Malaysia 

Professionai meetings 
Research planning workshops 

17 
4 

17 
14 

9 
21 

I 
0 

7 
2 

31 
30 

Seminars II 15 18 2 5 30 
Short-term training courses 0 I 35 0 0 33 

Philippines 

Prcfessional meetings 18 49 5 2 6 30 
Research planning workshops 
Seminar, 
Short-term training courses 

27 
43 
12 

36 
24 
12 

8 
6 

28 

0 
2 
2 

7 
( 
I 

30 
26 
24 

Thailand 

Professional meetings 
Research planning workshops 

14 
9 

7 
9 

5 
8 

I 
I 

3 
0 

12 
14 

Seminars 14 9 3 I 0 13 
Short-term training courses 3 3 14 0 0 15 

ZFrequency: A = two or more times per year; B = at least once a year; and C = less than once a year. 
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Table 14. The communication opportunity of vegetable scientists with scientists in other fields. 

Number of respondent 

Contact type National International 
A' B C A B C 

Indonesia 

Professional meetings 5 10 13 0 3 16 
Research planning workshops 7 9 12 0 4 15 
Seminars 9 13 9 0 2 18 
Short-term training courses 0 8 16 0 0 17 

Malaysia 

Professional meetings 14 17 13 2 5 29 
Research planning workshops 4 10 25 0 3 29 
Seminars 8 16 17 I 7 28 
Short-term training courses I 3 32 0 0 31 

Philippines 

Professional meetings 14 29 20 I 6 23
 
Research planning workshops 19 31 14 0 5 23
 
Seminars 27 27 18 5 3 23
 
Short-term training courses 10 12 25 3 I 18
 

Thailand 

Professional meetings 7 9 5 0 2 13
 
Research planning workshops 4 8 II 0 2 I
 
Seminars 9 10 3 0 I 12
 
Short-term training couses 0 4 i5 0 0 13
 

'Frequency: A = two or more times per year: B = at least once a year, and C = less than once a year. 

by country revealed that scientists in the Philippines have more opportunities for communication, 
both ini national and international activities. The percentage of scientists who indicated that at 
least one type of contact was conducted two or more times per year is 74i. 66%, 77% and 
70% for Indonesia, Malay. ia. the Philippines and Thailand, respectively. 

About 84% of the respo ndents reported that they have immediate access to library Iacilities. 
Respondents who reported ncgati\ ely are mostly associated with private organizations. The library 
holdingzs for vegetable research, however, are not very satisfactory. The average rating on a 
I to I' scale in which 10 is the highest rating on library services is generally less than 6 (Table 
15). Among the services rated, translation services received tie lowest score in this region. 
However, the requirements are different from country to country. 

Respondents were requested to rank the relative inportance of information sources in the 
library. Professional journals, technical bulletins and symposia proceedings received highest 
recognition on relative importance by respondents in all countries (Table 16). Research scientists 
are looking for first-hand information sources for their works. However, these types of 
information sources are also diflieuhl to obtain (Table 171. The type of assistance needcd to 
disseminate the research results was also queried in the survey. Publication opportunity is reported 
to be the most helpful assistance in this regard (Table 18I. Respondenls feel that linkage vith 
extension agents and farmer-oriented magazines are the nost helpful methods to disseminate 
their research results to their respective target group. However, a distinctly different response can 
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he observed between scientists working at a research institute and a university. It is understandable 
that the primary (bliectives of tlheCSe tsx o Ips of institutes are difflerent. 

Table 15. Perceived level of library services for vegetable research.z 

Indonesia Malaysia Philippines ThailandF u n c t io n Ov e r a l l . . ... . . .. . . .. . . . . . . . . .. . . . . . .. . . . .. . . . . . .. . . 
R_ U. R U R RU U 

Collection 5 13 5 53 3.64 ,92 7 .46 539 4.74 4.40 6.60 
(160)' (19) (14) (26) (13) (23) (42) (10) { 5) 

Services 3 97 4.22 3.44 4.18 5 59 4.26 3.76 2.13 2.88 
Abstracting 4.20 4.81 2.62 4.36 6 08 4.61 3.95 2.50 3.60 

1151) (16i ( 1 3) (25) (12) (23) (40) (10) { 5) 
Literature 4.67 5.33 2.38 5.13 6 58 5.22 4.59 3.20 4.80 

search (1551 (18) (13) (24) (13) (23) (41) (10) 5) 
Translaton L.27 2 36 2.00 1.95 2 70 2.44 2.58 1.22 2.40 

1132) {14) (12) 2l1 (10) (18) (36) (9) (5) 

Reprint 4.53 4 00 6.92 5.12 6.42 4.38 3.78 1 44 3.60 
(149) 1161 012) (25) 12, (21i (41) ( 9) (5) 

lRateg on a I to 10 scale. I .- d(. ai . 10 adequate 'Numbcr of repondents R research institute.
"U a-- iiivejSIt 

Table 16. The relative importance of information sources. 

Type of inforinatiin . Mean ranking Number of respondents 

Professional jour'nals !90 185 
Technical bulletin, 2.49 188 
Annual reports 3 35 186
 
Extension oulletns 
 4.56 174
 
Newsletters 4.81 162 

inposia proceedings 3 13 184
 
Theses 5.56 151
 
P -sonal communications 4.93 175
 
ljther sources 5.61 18
 

Table 17. Information sources important for vegetable research but difficult to obtain. 

Information Overal Indonesia Malaysia Philippines Thailand 
source meal 

Professional 2.46" 1.59 (39)' 3.18 (40) 2.51 168) 2.58 (19) 
journals 

Technical bulletins 2.87 2.82 (38) 2.74 (43) 2.31 168) 3.56 (18)

Annual reports 3.64 
 3.53 (40) 3.90 (42) 3.70 (66) 3.14 (22,
Extension bulletins 4.34 4.35 (37) 4.30 (37) 3.98 (63) 5.71 (17)

Newsletters 4.32 4.43 (35) 3,92 (37) 
 4.25 (63) 5.24 (17) 
Symposia
 
proceedings 2.94 2.90 (39) 3.14 (42) 2.96 (68) 
 2.50 (18)


Theses 4.79 4.71 (28) 4.87 (30) 4.98 (55) 4.00 (14)

Reprints 4.89 4.84 (311 
 4.43 (35) 5.19 (52) 5.00 (17)

Others 5.54 4.83 ( 6) 6.00 (3) 6.25 ( 4) 

'Values are mean rating on a I to 10 scale: I most important; 10 = least important YNumbers in parenthesis
indicate the number of respondents. 
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Table 18. Type of assistance which is helpful to disseminate research resItrs in the scientific
 
community. 

Number of respordent' 
Type of assistance Overall Indonesia Malaysia Philippines Thailand 

Ry U. R U R U R U 
Publication opportunity 
In-house publication 
Statistical service 
Editorial service 

139 
93 
43 
44 

21 
7 
8 
8 

14 
5 
2 
4 

19 
13 
5 
5 

II 
9 
I 
3 

18 
15 
8 
8 

38 
32 
II 
II 

15 
5 
6 
4 

3 
7 
2 
I 

ZThe total number of respondents is 189. Numbers in the table are results of multiple cho,-e R = research institute. 
XU = university 

Interaction with AVRDC 
A total of 93"'1 of the respondents indicatcd that they are awarc of AVRDC as a source 

of vegetable gerntplasm and information. Aniong all respondents., .4 of them are on the 
AVRDC miailisng lisi and accessilc to AVRDC publications. This is not .;urprising since the 
AVRDC mailing list was utilized as *ibasis for distributions of nany of the questionnaires. The 
AVRI)C Ammal Iho,'c.%.x IcSMn bomooriCA is judgedIto be the most useful infornation (Tahle 
19).
 

Out of, it 201 ,cspolndcnts. tcre arc -0 lotrnicr ,\VRI) trainine scholars and they, rcpresent
13'1,( ofr l 1l t f s:,la , hit hatve hcCn taincd att A\'[\'f)C from tllese countics. 
It is inlercstinc to find tIat ilost o tl illlr scholars hal't becn1 promoted and the present
rCsearch subIject of (4'(' if themn tois related their project during their trailinng ptgritills at 
AVRDC. Ther,_ arc 95 rCspMdCnts \\hi1 rtCd thC usefulness of tile AVRDC training program.
The overall average rating. onta scale oi 4 is vcr, usclul and I is not useful. is 3 .68. Amone 
the various activities otf tile training prourait, contact ilh scientists and conductingz field 
expet'itllents arce cotsidcrcd to he the Illlot,useful for their rescarch w\irk.
 

Sevty-ic reslsindents indicated that the 
 11,1\e attended at least one AVRI)C-sponsored
activit. The total nalntitnc oif respondents wIh attended AVRDC-sponsored activities is 120. 
TheI most psipularaetisits ,,,is training. \ith a 45 ntantime ratinp. 

Table 19. Usefulness of AVRDC information. 

Number of respondent' 
Type of information - Nurnb.r.of.responde

Indonesia Malaysia Philippines Thailand Total 
Newsletter 19 37 1257 125
Annual reports 37 40 66 21 164 
Technical bulletins 29 47 63 16 155
Guide sheets 8 16 19 9 52
Symposia proceedings 28 39 58 20 145 
Bibliographic service 23 31 36 12 102 
Other I -- - I 

A Survey on Vegetable Research Literature 
A survey on vegetable research literature published by scientists in tile Southeast Asian region 

was conducted. The database of Agriasia at tile Southeast Asian Regional Center for Agriculture
(SEARCA) was utilized to determine the number of' publications froti this region. A total of 
2.381 articles on vegetables, written by scientists I'r-o tile f01ur Southels. Asian countries. were 
included in tie datllIse. Since the database was initiated ill 1975. these articles have all been 
pulilished during the period frotm 1975 to 1987. 



128 Tsou and Tsay 

The nunbe of publications per y'ear was faound to be rather steady from 1976 to 1985. 
Among the publications collcCtLd, there are 1,042, 926. 236 and 177 \. ritten ly scientists from 
the Philippines, Thailand, Itionesia and Malaysia. respectively. urtl,.r anal.sis revealed that 
about 42 % of these publications are includCd in the FAO dal~abase. Aurindex. 

The breakdown of these publications based on the classilcaliat of I AO is shown in ",tile 
20. Vegetabl research covers a \er, broad field underLhe FAO system. It is obvious, however, 
that production-oriented research received more concern by Asian scientists during this 'period.
A further breakdown of publications or production by suligroups revealed that breeding, diseases 
and pests are the mast popular subjects in all four countries (Table 21). 

Table 21 presents the nurmLher of scierrtists rIporLed t) lie \%orking in their respective fie!d, 
ill or surlVey. The ratio Of these tv.o murlers reilected that scientists in the field of plant
physiology seem to pIlhishr 10lore than others. The r1urrm1ier o1'puilications of the 10 tiajor crops 
are listed in Table 22. It is interesting to notc that there are soll" crops which received a high
degree tf concern in all ou r' courntries . Ahut 77,' f'the crop-oriented inturintion available 
is con'eentrated on these 10 vegetahles. 

Table 20. Literature on vegetables from Indonesia, Malaysia, the Philippines and Thailand. 

Topic Number 00 
Agriculture, general 7 0.3 
Education, extension and information 6 0.3 
Agricultural economics, development and rural social 214 9.0 
Plant science and production 1,298 54.5 
PInt protection 448 18.8 
Postharvest technology 54 2.3 
Animal science, production and protection 58 2.4 
Fisheries and aquaculture I 0.0 
AgricUltural machinery and engineering 0.512 
Natural resources and environment 65 2.7 
Processing of agricultural products 195 8.2 
Human nutrition 16 0.7 
Pollution 3 0.1 
Methodology (mathematics and statistics) 4 0.2 

Total 2,381 100.0 

Table 21. The top ten topics of literature on vegetables and number of respondents in corres
ponding area. 

Topic No. 00 No. of respondentsin corresponding area 

Plant science and productio 512 21.5 -
Plant genetics and breeding 214 10. I 439 
Plant diseases 209 8.8 74 
Plant pests 149 6.3 75 
Fertilizing 136 5.7 95 
Cropping patterns and systems 134 5.6 38 
Food processing and preservation 109 4.6 51 
Crop husbandry 104 4.4 140 
Plant physiology and biochemistry 93 3.9 2 
Trade, marketing and distribution 89 3.7 0 
Subtotal 1,776 74.6 
Other 68 topics 605 25.4 236 
Total 2,381 100.0 1,150 
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Table 22. Number of publications of the 10 major crops. 

Crop Number of publicationsIndonesia Malaysia Philippines Thailand Total 

Mungbean 25 19 183 222 449
Cassava 59 27 133 227 446
Vegetables (general) 46 42 168 II 5 371
Potato 34 4 128 34 200
Tomato II 12 83 74 180
Sweet potato 6 2 140 12 160
Soybean 10 4 
 31 58 103

Common cabbage 18 7 38 27 90
Onions - 6 48 17 71
Garlic 4 I 22 31 58 
Total 213 124 974 817 2,128
 

Discussion
 
Distribution of Research Resources Among Crops
 

It has been estimated that there are from 60 to 100 crops used as vegetables in the diet
of tropical Asia. This survey revealed that there are active research programs on 55 vegetables
at various institutes in this region. A literature survey also shows that at least 63 vegetables
have been studied by the scientific community since 1975. However, the survey result also
indicates that most of the research resources are concentrated on a few vegetables. More than 
76% of the publications are on 10 vegetables and 93% of the available publications are for the 
top 20 vegetables. 

The survey on vegetable research scientists indicated that 132 respondents are working on
the 10 most popular crops, namely tomato, peppers, common cabbage, mungbean, soybean,
potato, sweet potato, legumes, common bean and eggplant. Among the ten crops, the first five 
crops have breiding programs for various objectives in all four countries. Compared with the
vegetables listed in Table 4, one may find that there are six crops which appeared in both lists. 
Cassava, soybean, mungbean, corn, potato, sweet potato and legumes are vegetables which are
recognized as a calorie and protein source. The important vegetables for vitamins and minerals 
are tomato, conno. cabbage, onion, common bean, eggplant, pepper and garlic. Among them 
there isonly one leafy vegetable, common cabbage, which is not a really nutritious dark green
leafy. This clearly suggests that the leafy vegetables, especially the tropical vegetables, are 
neglected by the scientific community in this region.

In order to use the limited resources effectively, two types of research networks seem to
be needed; one concentrates on the major vegetables such as breeding efforts on tomato, peppers,
cabbage, etc. to improve the research efficiency of ongoing research programs. The resources
saved from improvement of efficiency should be shifted to vegetable crops which are important,
yet have been neglected in the past. A collaborative test network to determine performances
of those vegetables under various tropical environments could be an effective way to distribute 
accumulated experiences from each country to other corners of the region. 

Research Programs from a Production Perspective 

A regional workshop on Pre- and Post-harvest Vegetable Technology in Asia was held in
Los Ban6s, the Philippikies in February 1977 (AVRDC 1977). Scientists from nine Asian countries 
were represented. Constraints and future plans of vegetable research in the respective countries 
were included in country reports of some countries. It would be interesting to review the progress
made during the last 10 years on some aspects of those constraints. The shortage of qualified 
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research stal for vegetables was mentioned bv sc.ientists Ilonl InIdonesia. It was statled tihait here 
was only ore Phi) stall mielbe r in the I dndes ia H tiltUre Research Instittile which had a[0ri icu 

total of 168 technical stall at that Jie. Our survey showed that lhere arc 15 Phl) and 26 I. 
scientists who responded from ,',:sate ilistituite h da\. 

It can be expected that a us.,jor ohlective of an\ vegclahlc research prograto is airaed at 
inlproviug the vegetable inldLstlrv Of (Ile respecive nation. Thus, to review tlhe progress made 
by the veectabhI industrivay gi x1us a L'ineral idea oilthe eflectiveness ofIthe research prograls. 
Unfortunatelk . the statistics availe)C oilVCeetabklhL inldtStrx' illSoutheast Asia are rather limited. 
Based oil FAO statistics, tie volhilllt.i Cst area of sClcCLd vc2Mtabhs in 1977rlOdttctil and liar 
and 1985 of the lour countries are show n itt Table 23. 

Table 23. Vegetables in Southeast Asia, 1977 and 1985. 

Area 
Crop ('000 ha) 

1977 

Soybean 646 
Onion 49 
Tomato 62 
Peppers -
Eggplant -
Cabbage -
Cucumber -
Bean -
Carrot -

Tomato 6 
Cucumber I 
Gourd -

Cabbage -

Tomato 20 

Eggplant 16 
Soybean is 
Onion 13 
Cabbage 8 
Garlic 5 
Peppers -

Soybean 102 
Cabbage 35 
Garlic 30 
Onion 26 
Bean 16 
Eggplant II 
Gourd 9 
Cucumber 8 
Tomato 6 
Cauliflower 4 

Source: FAO 1978 and 1986. 

1985 1977 


Indonesia 

900 

49 

23 

102 


33 

28 

26 

12 


7 

0.8 

3.7 

6.4 

-

-

-

-

-

-


Malaysia 

5 4.9 
I 2.2 

- 3.1 

Philippines 

14 7.5 


17 4.0 
- 0.7 
6 4.6 
7 6.7 
5 3.5 

35 -

Thailand 

198 1.0 

18 5.4 

44 5.6 

19 5.8 
18 2.5 
II 5.3 
8 8.1 
7 8.7 
7 2.7 
4 6.6 

Yield Production 
Itha) ('000 t) 

1985 1977 1985 

0.9 527 825 
4.3 340 210 
5.0 395 115 
2.0 - 205 

4.1 - 134 

10.9 - 305 
6.7 - 170 

3.8 - 47 

8.0 - 56 

4.9 29 25 
2.0 2 2 
3.2 I 1 

11.1 - 5 

9.1 150 130 

6.7 80 114 
- II -
6.8 60 77 
10.6 55 130 
2.8 17 14 
1.2 - 42 

1.5 98 296 
5.4 185 94 
4.2 170 182 
8.3 150 153 
2.4 40 42 
5.5 56 58 
8.7 70 73 
10.5 68 71 
4.5 15 33 
6.5 23 26 
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lriproventent of the 'ield per unit area can be dtccted for several vegetables in each country. 
Itis a reasonable assuLIpt ion that a significant part of this progress isdue to thc iipact of research 
programs in the country. It is interesting to note that i iprovement made oi cotmimiodities which 
received more cresearch attenlito 1nay not necessaridy be greater than those which received less 
attention. It is also interesting to note that comiinodities which have better yield iulprovement
have not necessarily increased their produtiction area and/or their total production. 'Ihis result 
suggests that, unlike with stable crops, icither the acreage nor- the yield ar,. the best paranteters 
to evaluate the i inmpact of veCetable research. 

Data of 17 selected v2ctablcs are used for firtlher analysis (l)O,\ti 1987). The percentage
changes in yields were plotted againtSt the chtanges it)harvested area between I 981 and 1985 
(Figure 1). There arc onl two criops, sovbcan and ginger, which show a positive relationship
between these two partnetcrs. The harvested area of nine vegetables decreased during this period 
rega rdless that iinProveuents itl Vicld were obtai ned. Market linitatiun and diversification of 
vegCtable cosLIt piiont piticrIt, could be tle reasons partially contributting to this result. Hence,
it could be ii.iportani for national prograins to liake atclear policy on tiledirection of their 
vegetable industry's dcveloypincti These it-ore .pcCific paraict cr's cOtld be identifled to estimate 
the it:. act which has issued fron tile vegetable rescarch prograi. 
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40 
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Most responidents indicated that scientific journals are the most iiportant inforiation sources 
for their research. -1vever. tileaverage rating that this category received in library collections 
is about 6 ott a I to 10 :,cale in which 10 is optitnal . It is al;o clear fron the survey results 
that besides a few specific institutes. inost vegetable research scientists are working at small 
institutes with a Ie\ ..cientists interested in vegetables. Thus, it is not \vorthwhile to have a 
comiplete collection (t"scientific journals in dbcir libraries. 

Ail effective regional network on infortnation exchange for veeetable research could be an 
alternative solution. hFileinlritation network should not only include a coilputerized information 
retrieval system but also it hard copy' backup. InfOrtnation available intilenetwork should go
beyond tile scientific papers published, and extend to documents of experimental results published 
as research notes and cottntn ications with regional interest. The information network should 
have an active interaction with the research network systems, including activities such as a 
selective dissemination of inlformation (SDI) service, current vegetable research information 
services, newsletters to network scientists, preparation of practical publications relating to research 
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priorities, and collecting and disseminating infOrmation by personal computer discs. A successful 
training program on effective utilization of this system to collect, as well as to disseminate, 
tile infiormation through tile network can he a %'cryimportant lactor at tile initial stage of the 
network program. 
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Vegetable Research at AVRDC: Achievements and 
Future Thrusts 
George A. Marlowe 
Director General, Asian Vegetable Research and Development Center, P. 0. Box 
205, Taipei 10099 

Introduction 

We welcoinie this oplotity to sliareore of tiletaccnilplislinients and g.als of the AVRIDC 
with such a distinguished gathering. For riM of' N1..who are familiar with Center activities. 
this brief presentation will be a rcvies,, For those ot \on who may he oln 'our lirst visit 1t 
AVRDC. we hope this briefing \%ill rellCt the d.ledication and Coll'ern of" onr staff in their efforts 
to serve this very inportant region. 'Ile AVRI)X" is iierilationll in its servicc and scope
colposition of its senior scientiflc statif; and its fnding hase. To the nemribers of this Workshop, 
it will become qtuite evident that this Center focunse s i0lost o the prTblems of Asia. Approxi mately 
70'7 of the AVRDC output is devoted to this region [lable I). The ltnr countries represented 
at this conferencc receive approximately 40t- of the total output of the AVRI)C (Table 2). 

'[he region is ver. diverse inl it', climatic. edphiC. stocial and economic conditions. In some 
countries eniplasis on vegetables ia\ be ol niatiorIlil constllllpion, whereas others may accent 
export purposes.I serve such adiverse rcoioii is challenging and rewarding. Settle dinensions 
of this diversity mav be sho\vni in the ,getable iprduction stimiaries for three nt the countries 
represented at this workshop (Table 3). 

Objectives 

It is clearly stated in tle Charter objectives (AVRDC 1976) ilat the Center was created 
to aid in the task of strer thening research and extension programs of the nations served, as shown: 

1. To C0rnduCt research oil plrdtcti ii and marketillg progrIns and to assist participating 
countries in developing their mn idaiptivC research progriis. 

2. To carry ot training in production aid marketing prograrmrs and to assist participating 
countries in developing more efficient training and marketirt programs. 

3. 	To develop and provide basic inforna tion il iilipr ved prOductio i and marketing for 
use in extension services in participating countries. 

As organizations evolke, rieds should guide prograin direction. This is a inaJor reason why 
this workshop is soi iinpo rtant. Your present ation of tlhe needs in your national programs should 
help AVRDC to sharpen its t'octLS and help it develop more targeted programs. The functional 
concerns of AVRDC which have evolved during the past decade are listed: 

I. To relieve the production and income generating constraints of vegetables in the tropics. 
2. To improve human nutrition through more effective use and availability of vegetables 

in the tropics. 
3. To assist national programs in the development of improved vegetable production

and marketing programs. 

These functional conccrns are iharmrious with the Charter objectives. and reflect the grov ing 
concerl of human nutrition and need to irprove incomes in the region served. 
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Table . AVRDC output by region, 1973-88. 
Gerrnplasm Publications Training

Region distributed distributed participants 

(00)
Africa 7.3 6.6 2.4Asia 69.0 55.8 86.9Oceania 3.0 4.8 2.7Americas 19.3 25.3 4.7Europe 1.4 7.5 3.3
Total 1000 100.0 100.0 

Table 2. AVRDC outputs in Indonesia, Malaysia, the Philippines and Thailand. 
Indonesia Malaysia Philippines Thailand 

Factor - . .. .. 

(no.)

Trainees 60 39 174 79Mailing list 209 192 641 269 
Seed packets

distributed 14,280 5,506 31,035 25,080 

Table 3. Vegetable production it) Indonesia, the Pliippines and Thailand, 1986.' 

RankIndonesia Philippines Thailand 
('000 t)

I Cabbage 4,296 Squash 927 Garlic 3532 Potatu 324 Mustard 315 Pumpkin 1503 Shillot 274 Bottle gourd 161 Shallot 1434 Chili 272 Tomato 143 Cucumber 1235 Beans 264 Chayote 90 Cabbage 106
6 Cucumber 233 Eggplant 99 Ginger 927 Tomato 148 Cabbage 74 Chinese kale 848 Chinese cabbage 133 Bitter gourd 66 White gourd 799 Eggplant 131 Bunch onion 54 Bird pepper 7510 Bunch onion 91 Potato 51 Chinese cabbage 64 
Source: National statistical reports, 19b6 ZExcluding sweet potato and food legumes 

Structure and Staffing Pattern
 
The primiuN lunctions 
 I"the AVRI)C are to serve as a permplasm. information and traininocenier. To perform these roles, the current stallinv pattern has, Cen developed (Table 4). Inits early period Of devloTpme.,nt, tie Cenr' \\as strturleCl.d imto dCpartitten: however, it hassince evolved into a prograin-orienlcd. tttutidiscip!inarv apponach. Table 5 rellects the changes1t tihe presenlt. In the current prog rail structure. the array of disciplines within each program

is illustrated in the AVRDC ora iiational char (Fivure I 

AVRDC Roles 

Vegetable Germplasm Center 

The AVRI)C serves as a local point lor he breeding olfspecilic vegetables oflgreatest \alueto the hot humid tropics and as a center fior the collection and conservation of germpla:,m. 



Table 4. AVRDC s'taffing patuern, 1988. 

S4Serior,>:z, Tech'nical Labor, 

Crop Improvement. 	 37 91 '4* 135'--

jDevelopnment~ 	 2 2 6 '-i0 '", 

2. 	Rese~rch Spu-ort 7 144~ 
3Admnsrto 4 7'r, 22 ~ 33 

HamoayVcn ositionV 

Table. 5. 'Organization changes at AVRDC, 1972-85. 

S'.-Period, 	 Departm~ent 'or units,* 

~19.72-74 (Chemistry -~Plant Pathology -. Experimental Farm
 
Entomnology' Plant Physiology a Library
 
Plant Breeding Soil Sciences
 

jiY 1976 Addition 	 Agricultural Economics Training 
Crop Management Information r'' ~ 

1981 	 'Reorganization Horticultural Crops Program' 
7 	 Legume. Program 

Nutrition, Environment, Management Program- ---
Training, Communication &Research Services 

K - -N1985 	 Reorganization 'Crop Improvement Program
* 	 ~Production Systems Program ' 

Development ProgramnI2>' 
Research Support Group 

PRGRM MITE BOARDT ORXCVE COMMTE EOFDR 

COMPTROLLER DIRECTORGENECRAI.' '' EVIE '1 

REGIONALPROGDA CROPIMPROVEMENT 	 DEVELOPMENT SYSTEMSPROGRAM PRODUCTION 
JO PROGRAM IIRECTORIDRCTORI GA (DE -RIDIRECT 

~ ~GENETIC RESOURCE PLANTBREEDING 	 V ETLEIER TONAL ON STATION 	 JTESTING
& SEE UNI 	 PROFESSIONAL '.'SERVICE 	 ~ 

~< ICHEMISTY'~ 	 PANTPATIOI.OO VEGETABLE YTM' '( 	 TROPICAL COPN 
INFORMATIONSRVIE~'--~ 

P SATITIC"- 'ij' COPERATIVEPROGRAM ECONOMICS&STTITIS COORDINATION' soCILSINE" 

EPEIIMENAL ARMPLANT - TRING 	 ''IS 	 PHYSIOLOGY SOILSCIENCE' 

'IRECTOR0F 

~. ~ -	 - 'NUTRITIGN " 

BUII=1G S "' "ADMINISRATIVE FOD RITy- '- --. 
- - ~'" ~ MAITENANC- 5'-~'ERVICES'-I, ' -IlSRIE --

Figue1 AVIDCorganization chart, 1988

71-	 - ~ ~ - Il. 

;iC 

http:PATIOI.OO
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The current list of principal crops which are intensively addressed in the crop improvement 
program was selected front a large list of vegetables on the loilowine basis: 

* popularity in the tropics:
 
" nutritional level;
 
" potential hir successful production in til+e hot, wet lowland tropics;
 
* potential to increase h'rtner's income; 
• adaptability for inclusion into the present farming systems; and 
" practicality of inclusion into the existing research environment of . VRDC. 

Table 6 reflects the evolution of AVRDC crop selection which was modiflied by available 
resources, work load and wilhdratwal of the Irish po tato in 1979. 

The AVRDC collects and maintains primitive, corrirnercial hybrid and open-pollin:rtcd
genetic material, as we,: as special-pturpose mutant and hreeding stocks.The Center is recognized for its gecrmlasrr" collection !Id mnaintenance activities. It isone 
of the world repositories dlsigrted by the 131GR to hold the rnoung bcan ard Asian-Pacific sweet 
potato collections. Cnrrent l. , the Genetic Resources and Seed Unit maintains liort than 25,000
accessions of vegetables important to the hritlrid trop)ics.

Of the principal vegetables, the growth in :icccssions during the past twelve yecars isindicated 
iii Table 7: whereas the erowth in seed distribution during the past decace is provided in Table 
8. The marked increase iII gerIMiplasiri distribution is due to ai1Uvcr-Wviderrilg awareness ol the 
worth and availability of AVRD(" .ucrnipla.ir ts parrts br hreeding prograins or for direct 
testing and national release. 

The gerniplasm distribuited to tire natirral progratirs represented at this \\Workshlp is presenited
in Table 9. 

The get uplasi received hy the national progranis may he utilized in breeding prograims 
or used for direct testing. wlhich Ilia\ tnitinatelv result in the release ol' at approved variety.
The AVRDC does not reliC;se varieties, it only suipplies genetic materials to tire national programs 
for thet' disposition (Table 10l. 

Information Center 

The AVRI)C serves as a focal point fIOr the generation, collection and distribution of a wide 
range of information related to the production o vcgetablcs. A large percentage of the production
technology infornatioi, distributed is AVRDC generated, but :Is total inflormation base represents
publications collect,. fron worldwide sources. 

The AVRDC Library acts as an iriborriation resource to support the research and training 
programs at the Center as well as to vegetable specialists in over 100 countries. At present,
library holdings consist of' 10,420 monograph titles. 1,085 serial titles and more than 23,000
documents on AVRDC principal crops. The computerized irrforniatior retrieval system contains
the main bibliographic, thesaurus. institution and serial holding data bases with on-line searching 
capability. 

The Office of Infornmation Services (01S) is tile arutilfn1trctiOnal corunurication arm of 
AVRDC charged with editorial, docurent preparation, distribution, art and photographic services 
and public relations. At present OIS maintains over 50 titles of AVRDC publications in print
for worldwide disseriinatioo. More than 6,0(X) institutions and individuals in 160 countries receive 
A VRDC publications each year. 

The Center has sponsored a nuniber of international symposia, each of which was designed
to generate a state of the art benchmark publication as well as bring scientists together for 
interchange of ideas and assessment of research priorities (Table 11).

The AVRDC, through the generous support of the Asian Development Bank, initiated 
activities in cooperative, technical assistance programs in the following countries in Asia; the 
Republic of Korea (1975,, die Philippines (1975), Thailand (1981). Indonesia (1984) and Malaysia 
(1984). 
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Table 6. Evolution of AVRDC crop selection, 1971-88. 

Date Period Vegetables considered 

1971 Planning Council 26 vegetables 

Preliminary List Mungbean 
Soybean 
Tomato 
Eggplant 

Irish potato 
Sweet potato 
Onion 
Chinese radish 

Chinese cabbage 
Heading cabbage 
Kangkong 
Pak choi 

1972 Dedication Period 
Mungbean Tomato Irish potato 
Soybean Chinese cabbage Sweet potato 

1979 	 Withdrawal of the Irish potato 

1986 	 Addition of Pepper (hot and sweet) 

1988 Current 	 Mungbean Tomato Chinese cabbage 
Soybean Peppers Sweet potato 

Table 7. Genetic resources of principal vegetables at AVRDC, 1975-87. 

Principal vegetables 	 1975 1987 

Chinese cabbage 601 804 
Mungbean 3.560 5,107 
Soybean 9,039 11,670 
Sweet potato 354 I, 187 
Tomato 3,799 5,800 
Pepper 	 - 5,100
 

Table 8. Total cumujative germplasm distribution by AVRDC, 197-h vs. 1987. 

Crop 	 1979 1987 

(no. of seed packets sent) 

Tomato 3,000 48.723 
Chinese cabbage 1,200 18,298 
Soybean 4,500 .98,292 
Mungbean 4,400 61,889 
Sweet potato' 300 775 

ZDistributed as vegetative clones, not as seed packets. 

Table 9. AVRDC germplasm distribution in Southeast Asia, 1976-87 

Indonesia Malasia Philippines Thailand 

(no. of seed packets sent) 

Chinese cabbage 557 952 2,865 2,544 
Mungbean 4,517 1,075 10,093 9,743 
Soybean 	 8,229 1,417 6,073 9,032
 
Sweet potato 220 177 1,509 583 
Tomato 1,217 1,597 10,132 4,693 
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Table 10. Germplasm releases by Southeast Asian national programs using AVRDC genetic 
materials, 1988. 

Crop 
Indonesia Malaysia Philippines Thailand 

(no.) 
Chinese cabbage 2 - 3 -Mungbean 4 I 3 3Soybean 4 I I ISweet Potato - 2 -Tomato 4 I I 4 
Total 14 3 !0 8 

Table I I. International symposia organized by AVRDC, 1977-88. 
Title Date held Title Date held
 

Pre- and Post-Harvest Feb. 1977 
 Sweet Potato March 1981Soybean Rust Feb. 1977 Tropical Soybean Sept. 1983
Mungbean I Aug 1977 Diamondback Moth March 1985Tropical Tomato Oct 1978 Mungbean II Nov. 1987
Chinese Cabbage 
 March 1980 Tomato-Pepper March 198P. 

The infl'nMtion f'unctions of AVIO)(" coer si'\ main cateuorie,: (U) smlposia. (h)
workshops. (c)data hase generation. (d) corrsltanlc\ . (e) teclmnolog., L'lfefettioliand (1)Ipublicatiot
preparation anid distribiuionl.
 

As relicled in this Workshop. the rational programs look to AVRI)C to initiate andinplenent a wide rane.of pertinent Conferences to snpplenrent tie trllninei they receixe. The
need for \w orkshops of a specialized nature is flr greater than the AVRDC resource base canprovide: thus, the C'enter IIust Hainlain a ci rn innualsearch Iiir external support for these extremely
inmportant acti\ ities. 

Training Center 
AVRDC ofIlets three different kinds of training progratms, ranrgirg in length rnt a few

weeks to several years (when linked to tn iVersitV eradtMe deg ree prograilS). 

Research internship. This prograrti provides specialized traitiing On ittopic such as plantbreed iig, 1i)atlo0gy or entoIt() . Itl'V lthi,s prgraitt the trainee wotks closel,, with tile researcher or grtoupIf reseatrchers itl the field selected. The tite and content ol training are determined
 
by the expressed needs.
 

Service internship. This permits training in how to oiperate a genebank, seed laboratory,
111.r1h160,1 Or soils labhoratory etc. This proram is also tailored to the needls of the national
 
progtalll "or
ttatilee 

Production training. This conrse provides a live-iiionth proigrtmmed training on how to grow a spuecific crop or groups ot'crops fIrom seed to harvest. A Ie\\ type of prodiuction training 
progranm, which etnphaties niarket-oriented rtuioltctimor techttohov. is hein- de\ eloped at the
AVRDC. 

A brief 'overview of' the training cflflrts of AVRDCU are presented for the period 1975-87.
Over 750 scietitists. extension workers and eraduate students from 4(1 COltitries have attended
AVRDC traininL courses. The origiti of tra'ining participants, occupational background, type
of training and AVRDC prograin are indicated in Figure 2.

One area of expansion thal is quite ntable is tile large number of requests for trining illseed prnOIduCtiti aid handlirig. The AVRDC is in the process of preparing a broader training 
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Figure 2.Training at AVRDC headquarters, 1975-87. 

hase in this feld and hs I.Ln erantcd a.i lt lllbcr of schohu'shilps tatrpoIsc.silnilic'anl foi this 
The 1facilities available at AVRI)C I'0r this sp'ciali/eLd iraintilt llls foilos: 

* AVRDC gcrniplasi
laboratories and ;Iclassroom. There are thrCe stOlialec rooms \\ith colntrolled ltlipcratUre 
which providc 115 in of hono-icrin (-2() ( fiosi-fr'c). 193 in' of nicdiuUu-trm (2°-51C. 
40"',-45C, RIIL.and 2-54 inof shirt-tcrnm( 15". 4(0.7 RII) storaec. In addition tle 
facilily conLins a packagin 10011, a Csed-cuiditioninge room. laboratories, a drying yard, 
a Co11puter roo). !nl.hlball'ill. ;I .elluslrol1 anRi ollhces. 

The Genetic RCSOLI Ice:, and Sccd Unit buildiing houses flie StoaL'ge., 

* 'he colelli)Ix of laboratorie, And othelr seed-handlin,. iIcililic.S Li pCItllenlted by ac'iulal 
wide spectruml 


at AVRDC.
 

field opcrations So that the traiiices can cxe.rieicc [Ile of sc¢d tChnloIgy 
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Research Accomplishments and Future Thrusts 

Crop Improvement Program 

In the lowland tropics. the production of miainy vegetables isgenerally diff'icult, and sometimes
impossible, due to high temperatures, excessive ,aiJf'all. high incidence of insects and diseases
and severe leaching of oil nutrients, lcing ricar to tle equator, the length ol'day seriously linitsthe prodaction of photoperiodically sensitive crops. High temperatures reduce fruit setting of' 
tomatoes and can prevent the heading of cabbage. lrojiCal yieldsN are of ten low because of the 
iui iutr icnt-holding capacity of the soil wiic h wa'be agravated hy leaching rains. Soil andair-borne diseases and insects lust be managed continually or c op failure can be expected.
Upland an.d cool season production is tsuallv' Iuch less risky than lowland, but the vegetable
con+SUltmers are geierall' coCClIIrttcd in the lwlarids. Considering tIle generally poor
infrastrtLiCtre, it is necess;al\ to prlodnh!c.- lncar the population bell


The goal. of tihe Crop hluprovctllclt Plrol 1:1r1 to 11crerate
of wide adaptabilit., imhl reflect stable atid aird pit , idc genetic maleialsptibl~l+e i e'l poteittial, contain certain resistatnce 
or tolerance to tile most restricni\s' pests aid discases, and have etihanced Irmarket characteristics 
and nutrient content. The accoMplishtICrts .ind flttrc goals of' the program. prsented accord ing
to specific coiniroditics and'.or discipline, are gieti beo'. 

Chinese cabbage breeding. Fleat-toleratr Open pollihated aid tlibrid Materials htaVe been
developed. "'ihes, lines carry iIproved resitanCe to dosss ririldwaiand turnip Iosaic virus.TheN aie of earl' ntaltunit\ aid yields (of 2(1 tocoiinmon. 30 t/ha durillg tIle hot hurItid season are qiite 

In the future, it is hoied thlat resimlaric to bacterial soft rot atrd ituproscd seed production 
inder tropical coIditi ins can be acIiCevd. 

Mungbean breeding. Earl), unifnorur maturing. high yielding (1.7-2.6 t/ha) materials have
been developed. These ne\k lines have reduced sensitivity to daylength and temperature, carry
improved resistance to pswderyinilde\ and C'ercospora, leaf' spot. have an improved plant type
which makes tire pods protrude above the canopy f'or easiei pickin. ard hate reduced shattering
potential. 

Future plans inclde tile search fbr greater tolerance flood aid droutht conditions, andIto 
resistance to beanfl and storage weevil. It ishoped rhat the disease resistance of"Jignn ghtbre.cens
cart be ncorporated into in titngbea ns thl tgh blotechnolog,,. The goal is to combine higher yields.
synchronous rmaturit' and pest resistance ttirs reducing the cost oI ploduction and insu ring greater 
crop security. 

Pepper breeding. Although AVRDC has Just begtii pepper breeding. it has collected 5,000germplasnt accessions and surveyed the literature and research worker base to help develop aneffective research prograti. The most used landraces of hot pepper have been exchanged.
In both hot and sweet pepper, it is hoped to increase resistance to the complex of viruses

and other diseases which constrain pepper prolictio ionthe tropics. In hot peppers, increased 
ptingency, aroinaa nd color is so ug h t. In both types higher levels of geietic purity are desiredthrough clcistogarny. The swect or green pepper isprimarily a temperate vegetable; tius, AVRDC
aims to select genetic materials which Will llos' it to be produced reliably and profitably in 
the tropics. 

Soybean breeding. Reduced sernsitisity to daylc rngth and temperarure have allowed greater
production of this valuable plant protein source in th, bttrnid tropics. The AVRDC has developed
genetic materials of early, nidrange and late maturity with high stable yields (2-3 t/ha). Resistance 
to bacterial pustule and downy mildew. and moderate tolerance to soybean rust have been found.
Lines with good secd quality and resistance to shattering have been developed. The vegetable 
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soybean has been improved and pronises to be a tropical suhsti lIte for green peas and green 
lima beans as a nutritious protein source. 

Futurc thrusts include grcatc r resistance to soybe2all rust, greatelr tolerale 1t dirOnethht atnd 
flooding, and improved sced qualit . lIiipr'cd oil quality of both crain soybean and vegetable
soybean is being sought. Flurth:r inprtvelleit of tile lattler includle larger seed size, reduced 
beany lavor and higher quillity for consuLerP. 

Sweet potato breeding. S%cet potato liies ol'early inatu rity (10il davs,. high root yield,
higth carotene, proleitaiand dr\ Inatter have hee n developed which arc adaptable to hot wet 
conditions. Yields of" 15-20 t/ha in the hot wet sca.,n and 30-35 t,'ha duIring the cool dry fall 
period are mvIOtcOmlmIlIOn, A str"%\C Oo " l CetCltiltt) reeh.s and extensionists ill the region 
proxvided vaILabLIc pgram gtLidi Nicerega rding flesh color. dry tnItiter, size and shape that are 
most desirahlc fo0r the rcuion. 

It is hoped that imnprovd vich' 'tahilhity, groater adaptabilit 3 and increasCd pest resistance 
canibe Ichieved, along V,itll inproved stor;Ihilit\ . dr\rlimb and better nutrional quafity.iiitte 

ill the future.
 

Tomato breeding. Hteat tolcriant lines \ ith resistance to bacte-ial wilt, tobacco mosaic virus 
ind rot knot neinatode ha\e !een 110 elopCd l'or fresh mairket ind processing. Durine tIle hot 
humid season, yields of 35-41 t/hl have been achiccd. 'Iropical tollatuoes hae\ imprtoved filml-Iness 
and fruit size is continually beine increased. 

In the future larCer fruit site during hot wealhcr, illiproved processine ,es1,o tile cool 
dry seasoni, and inmproved firmness and colo for fre,h ret and pro.iing tomlltocs are 
intended. Additional resistances to diseases will he ipmo.'ZR iated into tle most aiva;.ncCd bleeding 
lines. 

Plant pathology. Ne\k Viruses and the hosts )f viiuses , eiectinhg pepper. tomato. soybean
and Intnghean ha.Ve been detected. SourlCs of genetic resistance to variouds diseases have bein 
founId, and screening iMethods ha\ e been developed 'otr use ill tihe IreCdilg prtmgraln. Virolhoists 
have developed a virtus-indexing scheme which \ill help make sw\ eet potatoes safer to trinsfCer 
to researchers requesting AVRDC Cenetic mahter-ials. 

In the future moore detcction sulre\ s arC plannied, greatter elucidation of pathogeS tld Virus 
strailns. and even faster. morc specific d(eteCtiOi nethods Will bc deCeloed. The dirsease-yield
relationship needs instiganion. r(eatC disc,.,e rCsi,tance ;1d Pranceein soug''t Ibr,. i,, 

the principal vCgetahlcs.
 

Plant physiology. Contributions have hCCn Intle to tIne gL'CatCr understanling of the phsiO
logy of' heat tolerance in trilpic-g-\w n vegCabhles. their phtlnt-%\ater relations, and the Illa.tnner 
ill which yield is influenced hy tropical limitate. Tissue culture teclnKq es have signilficantlV
aided discase screening, gernplasnil sltorIaC and transfer, aside flrom their primary imnp1ortam e 
as tools ini planit phyiohO2ical studie.,. 

Entomology. Sources of resistance to the deolliator, stink bug and heanfly in soybean and 
vine borer resistance in sweet potatom have been located. Integrated pest management has been 
developed for the swcetpotato weevil and the diamondback moth in Chinese cabbage. The 
AVRDC entomology teain is assisting in the developnent of hcinfly- and bruchid-resistant 
nungbean liines. TcclIn iqies for the mass rearing of beaillv to facilitate, resistance breeding 
have been developed. 

[uture thrusts include the thtransf,.:- of iltegrated pest colrol tcchnolougy for diamonidback 
moth and sweetpotato weevil to Asian countinries. This phase requires all at ti',e iirti,:ipatiol of 
NARS extension and research personnel, and well-organized resources xill be required along
with an appropriate NARS comm itment. Additionallv, it is hoped that iesistant breeding lines 
can be developed for beanfly, defoliator and stink b'ug in soybean. and blLClid resistance in 
mungbean. 
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Production Systems Program 

The goal of this prograin is thc d\ehvlomnCt Of CffecCtivC anild tia sfCrale production
technologies for vegetable crops to iniprove nutritiooand fa rn ineomne in tile tropics. The approach
is to generate tee i;,ilogics reqiiring fewe'r resouices, thus pros'idin, miore possible alternative 
production systeis to lariners. and to develop principles. inlbrination and IIetIodolog ies which 
can be used by the NARS to improve tile efficien0'of their adaptation research. 

The Production Systems Prograin isconprised of five specialties: crop managelenlt, cropping 
systems, nutrition, on-station testing and soil science. These specialties provide valuable 
agronoinic input int te mIUltidisciplinarv efforts of tile AVRDC. 

Crop management. The emphasis ison cultural practices fOr the hunlid tropics. The critical 
perioi of 'weeid COmlpetition in soybeaCn. IIltnugiealn and tolmato prodtliCtion 55aVIsdleelliled. aid 
appropriate herbicides for hot, humid production were identified. Using temperature. solar 
radiation and precipitation as m1atjor determinants, the optimuml planting dates for sweet notato 
were studied. Progress inl solar ihcatini. of the sOll through plastic coverines to achieve 
pisteurization anid redcl.tion of' soil pests, illlp'oeid cultlral practices to reiduce solar raildiation
injury, and low-cost drip irrigation. have been vital outputs of this group. Similar activities are 
intended for further refinement in 1ie future. 

Cropping systems. [his group aittelpts to matximni/e th1e el'ficiCnes of available resources. 
It has contributed to improved nutrition home produCtion s\ stems. the search fbr new vegetables
related to intensive production systellls fir tropical Asia. anld a computeri/ed vegetable diati 
base on vegetable perftormance is being developed. 

In the future this group aills to extend the dlata base on tie imrovement of vecgetahle
production systenis through best use of tile resource base. theelucifate hrelationship between 
environment and vyielld of vegetahles ill the tropics, and develop. test anil appl\ tile expert system 
of a vegettble a.dvisor\ service for national progr-ms in the region. 

On-station testing. This clement cooperates \itlh tie host g\enment NARS to develop
nethodologies for techinology transf'er aniladaptation researic h . Over 600 eooperative trials have 
been conilucted Will local institutes. We hope to iliprove the efficiency of our systems through 
trials. 

Nutrition. AVRDC wishes to strengthen the nutritional aspect of vecgetables alnd develop
methodo gies to evaluaIte the nu1.itritionalIi in pact thrnoumg h vegetable research. lhe dila base on 
the nutritional content and methodology to evaluate tile nutritional value of vegetables has been 
established. Application of this information will he eXtendeito the NARS. especially fbr home 
gardening. 

Soil sciences. The emphasis is to hetter understand tile crop-soil relationship, such Is tile 
soil-water relationship, soil mnitrient managemin en t and tile effects of croipping patterns oil soil 
properties. The developnent of improved soil umaiagement strategies have been the major
activities of this group. In the future imajor emphasis isto be given to tile developinent of principles
and iethods to reduce field-relateid stresses in vecetabile crop product ion in tile tropics. 

Research Support 

In the support of the Crop lImprovement and Production Systems Prograns, various depart
ments, such as Chemistry, Genetic Resources and Seed Unit (GRSU). Computer Services. Office 
of Information Services. lExperimental Farm and Library Contribute vital inputs. Of th,.e groups.
tile GRSU plays a direct role with tile Crop Inproveielt and Production S\'stems ProgramIls ill 
field operations and is vital to the AVRDC thrusts Is a germplits I 6,informat ion and training center. 
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Genetic Resources and Seed Unit. During tie past decade AVRDC has constructed a 
world class genebank, computerized its gerruplasin data base, and developed an inventory and 
seed distribution data base. The G RSU has characterized the germplasin collection oliflungibean, 
soybean, Chinese cabbage and sweet potato accessions. 

In the future the GRSU hopes to expand its genetic resources of new, as well as principal,
vegetables, prepare and publish germlplasm cattalogues of its holdings, and conduct more research 
and training on seed technology. 

Summary 

The cirrent achievements of the AVRDC may be stunilrizd is improvements of genetic 
materials through greater adaptability, resistance or tolerance to pests. iore stable and higher
yields and improved morphology. Improvements in production systcms have enhanced inconle 
potential for sru'll vegetable growers. 

The ftlU,'e is faced with enthusiasm as the scientific staff of AVRDC hopes to gather, evaluate 
and utili ze a1 cv en wider array of' adaptive genetic material tot its crop improvement effort. 
Pes Inlmanagectlllt based on the best use of natural agents. as well as chen icals witlh least dalmage 
to the environment, is to be accented. In]i.t reduction, wherever possible. to allow profit
inaximnizalion to tie s aill holder \rill be a major activitv. To insure sustinability, serious address 
must also be given to how vegetable I rOd tic il0nIcn he ba se on the philosophy 01f adequate
bat not excessive inputs such as fertilizers, pesticides. etc.. in an effort to minimize damage 
to the environment 'et still maintain profitability. 
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Development of a Viable Vegetable Seed Industry in 
Southeast Asia 
Simon N. Groot 
President, East-West Seed Co., Inc., P.O. Box 1187, Makati, Metro Manila, 
Philippines and East-West Seed Co., Ltd., P.O. Box 3, Bang Bua Thong, Nonthaburi 
11110, Thailand 

Vegetable Seeds and Vegetable Farming 

The vegetable seed industry, if functioning well, is closely interrelated to the size and 
development of commercial vegetable farning. The relationslip is snlbiotic, such that one cannot 
function well without the other. 

Vegetable farming in Southea:,t Asia is now at a critical takeoff point, with significant
differences in the stage of developinent for each Southeast Asian count ry.

The shift in the humar diet from predominantly carbohydrates to a more balanced diet with 
animal and plant proteins, as well as minerals. vitamins and fibers from vegetables depends 
on a combination of two factors: the consumption and production of vegetables.

Vegetable consUmptin is dependent primarily on the eating preference of ihe people, an 
increase in their purchasing power and income elasticity of' vegetables. The development of 
vecetabl, producti on is intluen ced by the availability of improved vegetable farming technology, 
including the accessibility Of quality seeds. The increasing pressure of available farming areas 
in densely polpulated countries will gradually cause a shift from production of lower return grain 
crops to high value vegetable and fruit crops. Increasing urb;,nization will also lead to the growth 
of commercial vegetable production and decrease in backyard production. 

The per capita annual production of vegetables in 1986 in Southeast Asia and other countries 
is presented in Table 1. Following is a brief overview of my impressions on the current situation 
in Indonesia, Malaysia, the Philippines and Thailand. 

Indonesia 

During a recent mission in Indonesia to study the development potential of the vegetable.
seed industry. I observed that: (I) the Indonesian Government has started to strengthen the 
horticultural sector and plans are being developed to establish a Directorate-General for 
horticulture, aside from the long-existing Di ,ctorate-Gencral for food crops: (2) prices for most 
vegetables are increasing gradually, which indicates a higher increase in vegetable demand than 
in supply: (3) vegetable farming in the highlands and in some lowland areas of Java is on a 
fair level of technology, but can benefit greatly from further vegetable research: and (4) the 
vegetable seed sector is in great need of quality improvement in most areas. 

Malaysia 

My impressions about the vegetable industry in Malaysia are limited. There seens to be 
an increasing concern in Malaysia and Singapore about pesticide residue on fresh vegetables,
which indicates a need for more research on insect and disease control other than from chernical 
pesticides. 
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Table I. Per capita annual production of vegetables in 1986. 

Country Annual production (kg) 

Southeast Asia 
Indonesia 21 
Malaysia 30 
Philippines 14 
Thailand 60 
Bangladesh 12 
Burma 55 
Vietnam 54 

Others
 
Asia (total) 81 
Europe (total) 141 
China 98 
India 61 
Japan 127 
Taiwan 130 
USA 121 

Source: FAO 1986. 

Philippines 

In tilePhilippines vegetable consumption is relatively low. However, a rising trend of 
vegetable prices can still be obscrved, which suggests a I'aster increase in vegetable demand 
than in supply. The general level of vegetable farming expertise needs considerable improvement. 

Thailand 

Anong the Southeast Asian countries, Thailand has a relatively high per capita vegetable
consumption and itisstill rising. Vegetable production is keeping up with denmanu, and vegetable
farming in the central part of thC country is expanding mostly in areas previously planted with 
rice. There is a gap in vegetable farming technology between the main regions and the central 
provinces, with the latter showing the most advanced technology. There is still ample room 
for varietal improvement. 

Assessment of the Recent History of the Vegetable Seed Industry 

In general vegetable seeds in the region have been considered as a commodity product and 
not as a quality product. The majority of the seeds being sold are unselected by-products of 
fresh vegetable farming. Formerly, more consistent seed quality could be obtained from farmers' 
selections in the southern provinces of China, but the political developments in China from 
1950-80 have greatly disturbed the stability of this seed supply systeni. 

During tie last 20 years, imported hybrids of brassicas, mostly front Japan and Taiwan, 
such as white cabbage and Chinese cabbage have been widely accepted because of their superior
heading uniformity and, in some varieties, superior heat-tolerance for lowland conditions. This 
penetration ofhigh-priced hybrid seeds signifies a crucial shift front commodity to quality ';ccds. 

We have found very little of the effective combination of the vegetable farnier making his 
own selections and developing a small quality seed business out of his own seeds. This combination 
has led to the development of several of the well-known vegetable seed companies in the 
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Netherlands, F'r:ncec and Jal ,n d trinie the last 50 to 10)0 years. Maybe the relati yely low social 
status of the v'ege able fIr rners had aliadverse fieet on this potential development. 

Until recently, most goxerninents in Southeast Asia have given vegetable and fru it crops 
a low priority. Most attention had been given to the ia jor grain crops. The very limited 
coverninenls il leseareh,in suIch in plan t b eding. fa ing systems, postharest handling, 
as well as ill horticultiu'l extension. has kept the horticultural sector in a low quality status 
qLUO. Thailand ik an excCption Since tile private sector. which is mainlx the fairmers themselves, 
has inlIprovCd the qlUaroian d ualit\ it ' hoticIIlturaII produaction even with very linlited 
governmnut support.

The offctCivenCre, 01 tihe A \'RI)C rccsauch Outpitil, is reducCd b\ the weak sIructure of the 
pubLic hortitc.ultualt rteaich prIYrlgiias ill tire rc1ion. It should be noted thai tihe devclopllCnl 
of the horticultural sector in FLEurolpC ald North .A\rterica was supported by iajor research efforts 
of thelIoLr\'trlllielllS ill E:ulope ld ol' the land grant colleces ill the USA during fhe 1880-1940 
period. 

Current Status 

Marketing 

Most itrlportantly, tile more advanced veclable far.u'iners are slowly beginning to recognize 
tile \'aitle f qualityi int cotnllt dit\ seeds. Seeds O liVbr ridseds at, \arnetiCs such as White cabbIge 
and ChineSe cabbage arc n i inpItrltCd, blit ilecrend is also spreading to traditional local seeds. 
such aS cgg.planIts arid heilt-toleranlt toillato varieties, tropical lowland brassicas, arid soie. of 
[he inai r Itixv\land cutic it ,suc1r as1tropical purrllipkiris (Cin , ,al , rbiit tMO.C/ Duclisri+) hitter 
gtord (-fmolrdi o h/t'ij 1.. t. iWhl /, h1'vuitrz lcutanr,'tulaMiller) and tropicalot and L. 
cutuiiberI (ur 't-Mi .atlil't1 L. ). It iOtt of these crops, there is a need for high performance 
itybrid varictics for tire mote aljxaMIced aid \vell-tirariccd Lfaliters, and stable open-pollinated 
varietics at a iwxvcr price cVcl lot rite less developed fitrriier groups. 

Seed Production 

Vegetable seed i prodction of controlled tropical varieties Under contract flarni irg schemes 
has shtoxvn good pro.rgess in Southeast Asia during tiie last fie years. 

Tropical brassicas. Building up f'rom the experimental work of the seed technology group 
of' the University of' the Philippines at Los Bafios. le private sector has been able to expand 
the secd prodiuction area in the Bemiquet highlands (I .200 ill above sea level) to more than 100 
ha with over 50t) on tract fitrlne rs. An aVxragc yield of 600 kg of seeds/ha, which is increasing 
by 5'1, to 10(1; each \car. xvas obtaitild. 

Thailand lacks suitab i'highlland l'areS for seCil production arid, therefore, an increase in 
seed production is ioving at a slo\ pac . especially because of tile constant straggle with tile 
dialnlondlback moth (Pl/t/llaI xvlsrtl/IIl L.) ill tile hlog-st aniling seed crops, ranging froll folr 
ionrilis for the early-maturiri crops. such as pak-cioi types. to six months for radish. 

Cucurbits and solanaceous crops. Most olfthese long-established local crops do not pose 
ritaJor problemis, and the seeds can easilylbe produced in irrigated lowlands during the dry season..'11 fruits can he produced then seeds can also be produed. 

In sonic Ceurcrbits. such as ptnipkin and waterielon. additional hand pollination (in open
pollinated xar icStis) is tUseid, When tile populatlitn of nat u ral pollinators is too low. Commercial 
bee keeping is itot sO well dcVClrpcd yet as in otiher parts of the world. Some seed companies 
are beginning to develop their own lice-keeping activities. 
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Variety Improvement and Plant Breeding 

The collmodity seed concept ha, long previ'iled in the region, cecn it the point that 
governmlent seed luality Contlrol programls tie naiII;, twHlIiced abiu seed germlinatiorn, but 
not about varietal qualih. 

On the farnmer's le\el. axar,_iress oI' t:riCtl p.1alit. is gL+,.'illninl to deelop. We Ilae
observed in several narkets a eed ht quality awvareness. lalllers ecole aware of' the good
varietal quality tof a i-\ell seed lot In the hand of ' local dealer. wholesaler or imlporter and 
attempt to proure seedIs 1'10111 thatlit .As tn as1the lot i,, ehaustld. the seaich for atother 
seed lot of acceptable qalit. start11 I'ver acamithrouglh a trial and ermor process. This 
environient offers 0od potenti;l fo0r Seed cotlipanics to illaillnill and supply stable selec.ions 
It price levels that take int consiLeratiol the higeetvalue of dependab le seeds for the farmers. 

In selected crops, the recitniha, a;minmmct of feartern seec'tions ma10lde by qualitv-conscious 
firiners. Thcy are ,tnetinic dIstributd umhr sll-scale distribution pitterns. These selections 
arc al\\avs an inltetstin source of liahrtial !t piofessional latll brecders. 

Hybrid variety development. In ,elected .ituations tile Nuperiomrity of hybrids v\ersus open
pollitated sarictics in trpicial 5e\emab,,, is ver\ o invrutg imterms of perfbrmance / cost ratio. 
It is often said that hll ridS will ,cl under adverse .ros, ill! conditions. \Vell. ,we have plenty
of adv'rse Conditions hl ,+ectalle ftimnin il the troupics. particularly in termis i extreme 
teitpfrattu atd relaitive hIutidis \,. .. thereftore. still f'oresce a rapid developniment oh hybrids.
especially in tile lonpcr cyclC brlasica,,. such a,, white caIlbaCe anid Chinese cabbage, and in 
llar1N local cuctrbits and solltinaccous crop,. The h,, brid, will also petllil I quick cotibination 

of available genetic discase toler:muce. \\ hih is the til) priolrity of i\ ttopical vegetable: plant 
breeder. 

Components of a Successful Vegetable Seed Industry 

Vegetable farlning systems and subjective preferences for types of vegetables vary
considerably front couintry to coutttr' and, to a lesser degree. withit the same country frol 
one region to aiother region. 

It is. therefore. necessary to work ona per0country\ basis. At this earl. stage ofde\eloprnent, 
it isiniportant to have a sufficiently large potenitial domestic market. This \ ill include tile rilajor 
countries in the region, such ias Indonesia. tile Philippines and Tliailand. aid nilay include at 
a later stitge. Vietnam. Bura atnd Bangladesh. depending oi the devehoptlent of tile political 
situation. 

Aiotler ihiportant consideratiot is tile deternilnation of the national governrmerit to develop
the hoi't icult ra sector, by pr'iling natiotnal ho rticultural research and other infrastructure 
support. As mentioned earlier, the seed industry develops ia syribiotic relationship with the 
whole vegetable itdustrN 

Development of a Competent Seed Industry 

During the last 40 years. tile key wni-ds in the vegetable seed industry of the developed 
European countries. Japan. the USA. and more reccntly in the Republic of Korea ard Taiwan,
China are variety devehopnent and qumt lit tconiol. 

In Japan after World War II. the devci,,pment of hybrid cabbage and Chinese cabbage based 
on self-inconpatibility systerns. and it Tiaiv,a th,: Outstanding work ott hy brid melons and 
watermelons set the trend of variety developnient. In Southeast Asia the satiie developnients 
can and shioulId be repeated. 

Variety development. Sinple mass selection improvenlents and hybrid variety development 
are of utnost iiportance. This titust be done with a knowledge of the specific needs of the 
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consumers and the farrilers, Plant breeding cannot be donie in isolation; it require, a prmanilent 

dialogue with the producers and consumers. This is the main reason that public programs rarely 

develop a commercially successful variety; they are invariably weak in linkage to the flirmiers. 

The anou nt of local expertise ilnCOinrecial vegetable plant breeding in the Association 

of Southeast Asian Nations (ASIFAN) countries is still limnited. For the next 5 to I0years some 

outside expertise is needed. 

Domestic seed production capability. A sced ilustrN must have its own local seed 

production hase. All iajor seed-priOducilg con itries started with a local produtetion base. As 

the seed industry de clops. soie internationali/,ation ol the prodLIct6io may be developed with 

multiplication Ofthe local]\ d,,loped nilother seeds ill another counntry. especially with favorable 

climate and/or cost conditionis. [lowever, the need for a capable local seed production base 

will always remain. For the first few. yearlS. som1e outside expertise is helpful to avoid too ll.lny 

beginners mistakes. However, wc dion't consider nat diiinCeflic seed ProdCltiOll will pose ilaJor 
technilal problems. 

Quality control standards. Seds are the most crucial input for tlarimer and. therefore, 

only quality seed, of reliable amid predictablC per lii rn nce are worthylv fthe Ifariiers" confidence. 
-rniCrs should ail\\ ,s meet high quality ,tandards. i.e.truenessTherefore. the seeds sold to the 


to type as labeled and should exceed tile mininiuMi ermiiiiiatiiinl standirds at tile title of purchase.
 

The Public Sector and the Seed Industry 

The vegetable indUstrv. in general. and the seed industryi as a il)il.egral part of it, can develop 

much faster with itstronel institutional support systeni l'imI pll,-public sector. 

Research
 

Only strong national research programs can tackle areas like: crop protection or, better 

still integrated pest ianagenilent (IPIM) for vegetables: cropping sy ste s: fertilizer trials: spacing 

experiments: trel lising systems: crop rotation: drainage sv stens for rainy season lowland vegetable 

farling: and basic plant breeding research, especiall. On genetic disease resistance. 
These research areas can best be done b, the public sector for the next It c.irs. The yotng 

seed industry is financially not capable of making tilenecessary invetnents in equipment and 
manpower for this kind of long gestation research. sonic f which can I-edone on a regional basis. 

We would like to recommend a struCture by which the private sector (Ifarmers. food processors 

and seed cOlulpanies) will have some inlfluence in planning research directions and priorities of 

the national programis. We do not iced any more ior',. towers of research: we need research 
that will realiy hellp the Iarile rs. 

Most aWricUtilra research institutes inthe Netherlands have a siiperx isory biard. conposed 

equally ofloard members from the public and private sectors: and they are producing positive 

results. 

Education 

As mentioned earliei . we are short of competent horticultural researchers, especially in plant 

breeding in agricultural universities and colleges. More emphasis should be given to horticultural 

plant breeding in these institutions. 

Quality Regulations 

bona lide s,:ed suppliers will welcome better gomerntent regulations 

on tilequality control of'all horticutural propagation nmaterials. The main emphasis on seeds 
Both tilefarners and tile 



150 Groot 

should be varietal qualitv control. What is the use of seeds with 90( germination when tilefarmer finds out alter one o:, two itilis that radish plarts d( not torut roots or pak-cho i flo+wers 
lto 	eariy'?


A strong prograin by the national Or provinlcial gCrn eiits 
 i variet testing and evalLUationprogranis can also have a Inajo r ed'ucational el'leet oil tle vari,.+t v awareness 'the fIarniers. Itis important that larners can reOLniIC quality seeds fo'01n1 co1n I1lditv seeds. 

Extension 

lxcept in laivan. which has huilt up a e'cellent extension support system for all kindsof larmers. the extension in horticultural crops in the Region leaves much to be desired. Themain bottleneck seemr,; to be the lo\\ lccl ol rcentie ind/or lack of itiobilit\ to visit tilefields.In the Netherlands the hoticultural sector has a good government extension S\Slern. Wehave seen raptd growlth in two alterlative fairrnre itforlrizatroll systerrts. i.e. private extensioncotilparlies and lilrrrer +,rdvcr+,mps. [or a filat te per hectare. the private extensioll corparnysends highly qlaiilied cxperts to the fields t ureclrhoLtss ol a te u1lar schCdule to advisC thIelartiers. On the other' lhnd. the ltrirrlr , t1udx,. Which are groups of f:trlrers ol thie sartncrop ii a district. usually initially organized by an extension wrker, nicet once ain onth duringtire eve,ing to exchan e iri firmaion about all aspects ol' their crops. Soelietitres theN organizefield trips. l'his svsteri lias bectmlC widCspretd atid is considered a ritor meas of inc:'easingthe 	techiology level if tle ve.letable larmer,s inl the 	Netherlands. 

Domestic Seed Production 

[)testic set productioni b\ contract fannrer's starts to operate Under high cost levels, as*sual at the beginning off "the learning curve'. It will take 5 to 1(0 years of' intensive extensionwork by the contracting seed coimlany t(raise the seed yield levels and brire tileseed cost
down to More competitivC levels, lJuriril this period infa1'seed prudUctionteeindustry is 
very,vulneral'e to competition Irom low-cost prodIuctiol countries or sorietirnes even dumLpingat 'political prices'.


For a countr' 
 that 	wishes to nurture its domestic seed industr\', some restrictions Oilseedilports thl'oItVlih Liittas a!,fd/or tarifl's durirg tie 'learning' period should be considered. 

AVRDC and the Regional Seed Industry 
Tornnato liites with bacterial wilt tolerance and high temperature fruit-setting ability, aindChinese cabbage lines with tolerance to softrot and turnip riioSa ic ,,i'S (TMV) and heading
ability under heat 
 stress conditiors have made and xvwill make important contributions to the
regional variety improvement prograils. I have recentl\, observed the widespread penetratioir
of' ti)ri.lto varieties. Radna and Intan inJava. which both originated froti AVRDC breedinglines. The exchange of*iniiriiatiur between AVRDC researchers and the seed industry plant


breeders has also been very helpful.

The tirajor concepts of a region':t 
 research tictwork system issirorglv supported by the seedindustr'y Iecause we 	 know f'rn experience that it cal produce positive results, if'handledeffectively. Several riaj' r European and American vegetable :eed cormparies have developed

this concept ox er the last 15 years.
Inthe case of the cotmpany I used to work for. which is tie largest vegetable seed companyill Europe, the central plant breeding station for subtropical solanaceous and cucUrbit crops islocated in southern France. There are satellite stations located in the major vegetable productionareas a.round the Mediterranean, namrely: southern Spain. for under-plastic w'inter crop production:Morocco, fbr outdoor xwinter crop production; Crete (Greece). fbr winter and summer production;and Turkey, for year-round crop prod uction.These satellite stations have dual functions. They 
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central station plant 

breeders with a flow of intfofnation on the \'ari-tN rcquirements for their local markets. 
We have to brine the AVRDt' research work in closer touch with the vegetable I'arnters 

of the region. Aside froim the re ional research network system, which is the main point of 

discussion of this w\orkshop. I would like to tmake suggestions this goal can be 

.toprerelease testing of materials froml the central station and provide tile 

a few.v 110\N 

adVanced: 

Fach coov rating counttV in the Region can have an AVRI C ,dvisory Cotiucil, COII++piscd 

of' pu'lic and pr.iate scttor rept.eseitati\ces Io ha e Close contacts ill the vegetable 

f'alining colinnliit\. Thi,, ('titicil shall advise abonut tite nature and Scope of cotistrallts 

in ,egetable fatihine in their respcctis\c contr\. Thbis information network call creatly 
improve the effecti.'teSS 0 AVRI)(U research for tile Recion. 

Researcl mo ,sed 

of leadin \ectalilC reCearchers Ice both froil public and private 
2.Besides the AVRI)C"Bard of Il)ir ,taparate Ad\ i,,oi\ Conncil. ci in 

iS thllReion. prel 
sectors. : make recuoinltici.latlons allot thl.prioritiCS and directions of' vegetable 

research at AVRIX. 
or',tllr
3.Itis itS contttitiun that All niior it111 +vcnwn ttIll eCeta. f ittg aMtd reCa'ch Will 

be des elopCd itt and 1or tile Colnltrcial cectabl l:irninie sector lid ttot ilthe backyard 

farniing sector. l'ack\ard liltnine v,ill ultitialv bnftuctit ti these developmetnts in 
comnI-ercial \ ce-etable larminic itai.i iicreased availahbilit, better seeds.'hislhl'troalg off 


has hl1pptwId inl the de\helopcd couttrie>. 

I would like to e\p-ss, the lope that the public atid private sectors, hoth at the regional 

anld national levels. call develop a Ctistructive cooper:itiot. This is crucial to gise the best possible 

support to the commercial .eet klefariits of So+tlutheast Aii and to iticrease the supply of 

qLuality \egetMcs in the IMiarket. 

Summary and Recommendations 

The conlercial vegetable ilidustri of Southeast Asia is at a critical point of either developing, 

like ii, Taiwan and tileRpuhlic of Korea dlurlne tihe last 30 years. or maintaining lie status 

qIo with limited p~tCetial fOr growth il tilevoltue of production and per capita consumption. 

The,. vegetable seed industry,private sector will follow and support these developients in tile 
with inipmoved f-rdily \f ryenitent vegetable seed pr gratus will olyand qua lit seeds. The cii 
be of minor itiporidt.c because of their lack of imarket orientation. 

The qua1il ity a1d Volunhle Of t,,ric:if vegetable farming can be developed more rapidly With 

strong regiotial a;id national public prograNMIs fo research ,pccificall'v on plant breeding. crop 

protection and fariting svste1s, atid comprehCnsive quality seed regulations ilicludill , varietal 

quality control antd ,pecial extension progranis for horticultural crops. 
Research prOgra itis for ho rt ictltural crops are mire eflective when program directions and 

priorities are determined jointly by the public timld private sectors. 
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Discussion: 
Review of Regional Vegetable Research 

Hashim B.A. Wahab: What is tire plan of AVRI)C in l'ocusing research in the postharvest
areas? 
G.A. Marlowe: The AVRDC, due to budgetary restrictions, has several stal'ling pattern
deficiencies; such as postharvest, agricultural economics, marketing. etc. Fortunately. other
countries in the region have strong resources in these fields and through networking these overall 
program deficiencies can be overcome for the general gIood of tile region's needs. 

S. Groot: Please tell us so1nic 1Iror1C about A\VRDC' plan to work on other vegetable crops.
besides Chinese cabbage. toImiato and peppers.
G.A. Marlowe: AVRI)C bases its breeding programr on careftlly selected goals. when these 
goals have been largelV achicvcd such as in Iillulltean Chincse isanrid cabbage. the prograir
scaled down or placed ol mainteance resea rch status arid i le\- crop is selected for imajor
emphasis. Pepper breeding is an exmiple ol a new crop eliph'isis as Chinese cabbagi., one of 
the nmore SUccesslul progiams. has 1m been placed on a maintenllllce ]eCl. 

J.T. Sykes: In viewN of AVRI)C's limited core linding to meet delnonstlratCd needs Such as
posthiarvest, econolics, etc; what is the current position regarding CIP assuring responsibility
for sweet potato and could th,,._ be sonic benefits accrtir g to AVRI)Cias a result?
G.A. Marlowe: AVRDC has been involved with sweet potato fOr 15 years and a network 
has been developed. A position paper is being prepared for the AVRI)C Board ol AVRI)C's
future work with sweet potato. Po!r ibly. AVRZDC will continue to do trainirg and soie breed ing
of sweet potatoes. What will serve the Asian 'ariner best is tie Hnajor issue. 

P.A. Batugal: Inresponse to tile cxprcsscd ieed I'Or 1I110rC ili irumtiion on vegetables, I wondc,
about AVRDC's reaction to the following: (I [iEstablishment of in Asian Vegetable Journal
for publication of research results on vegetables: (2) Establishment of an Asian Vegetable
Association to encourage interchalge 0f ideas and experiences and research results which through
regular ieetings arid workshops would tackle research and development probhlns. This 
association can also provide the funrding reqtuirenicits of the Asian Potato Journal. (3) Both 
the Asian Vegetable Journal and the Asian Potato Association can be coordinated by and possibly
be hcadquartered at AVRI)C.
G.A. Marlowe: These are all worflty suggestions for improved coimmniurmication but Idon't 
feel that AVRDC should replace other linkages. Our goal is to strengthen them. It may be most
appropriate for AVRDC to assist in the development of a research brief 'Newsletter' for the
region which could funnel research suuniary inforrmation, news ofrmeetings, etc. This would 
be a suppleient to existing journals which arc usually struggliiig floreffective publication inputs. 

P.A. Batugal: In connection with AVRI)C 's otffer of assistance aid collaboration, tile 
SAPPRAi) wiuld like to propose a co)llabo rati on on the abstracting and publication of published
and Utpublin;hed reports on swcet potato in SAPIIR)AD countries. 
B.T. McLean: The natter has been recently discussed with CIP and will be taken into 
consideration as AVRDC prepares its forthcoming strategic plan. 

P.A. Batugal: I noticed that sweet polato was not included in the list of top 10 vegetables
of Indonesia, Malaysia and Thailand. Isthis because in their decision to list tile top ten vegetables,
sweet potato was considered more as a Iood crop rather than as tvegetable?
J.-Y. Yoon: Yes, I think so. 
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T.C. Yap: I personally, fcel that it is a w\ise ap-,prtch to serve tie region1 that AVRI)C now
 
also works on vegetable soybeanl and pepper, especially hot pepper. Farm size inltile
region
 
is normally very and therebre it is not piofltable for the farnier to plant ,rait soybean
isiail, 
in the regionl even if the Vield isable to r-each 2 Ia. Currentl' the yield ol'soybean ilSoutheast 
Asia is less than this tietre. 

B.T. McLean: AVRI)C copublishes ilnformatiot \.ith other Institutes which is important to
 
rmake aa\';ilable bLIt \\iich AVRDC does not have the r.>ouiccs to undertake hy itself. For example
 
we have recently Colblished the swCt ptato proceedings ilFrench thrmigh CTA and ACCT.
 
A ilonoglaph b. )r. 1alekar t life heanllv iscurrently beinc comul lishled by an Indian publisher.
 
W\\e ate very pleased to dicuSS additioial lon anly of' the participants
COp)ubl icati proposals with 
at the Wt irkshiq . 

C.L. Luh: I wsould like to conmimiict m AVRI)("is s i\ettiuattproeram for the participants 
I0 LunlderstnllId t\% Was, Selcted stud.. S,',ct polato can teled people thansect po)lato it iiiore 
a1nyv other Crolp from0itthe Sanitle IeIcue of liid. "lodas ',etp)otato> Is con'sidered aS ihealth boOd
for baies as w\ell as lt selliol citli/cls. Yolng 1()ilatto i very iiipottant laf'S\tcct tips are 

slmmer ere lesie 
and it is sife • peCople_ 
v'egetleC cilp dnrinii lieht seilOll bctu.'seiltlhNCis 'io C.heCtical residue on 

fll to cat. 

Saharai H. Anaag: I ,omild like oo'ulgvest to AVRDC to carry outLr1eac ithparticipating 
cOunLries in Which ..\,VRI)( 11a Sa corditlling l. his will reduc.e the finalncial burden and 
solve the nan plo,er l em. 

J.-Y. Yoon: Is loss germinait\ll common ill Asianu countries?(1of eealc sCed Sotutheast 
Iso(. what are time causes"? 
S. Groot: I.ov geriiminato(m is a p)rolhln \\ itlt traditional farmer- piCtcI seeds. Adequate 
drtinc and atiture-poofcan this probleni.packaing solve 

Subijanto: (I) The itoper tetminohog': for General I)irc.toratC is the Directorate General. (2) 
AVRI)Cs fia.tiate itclde, ,trengtlleiiing tileiiationllal resarc,,ch proramns wlich does not need 
to reduce tileeff'ctiveness of AVRI)Cresearch otut aisvonL mUntioned. (3)What Iotyou 
Illean lh 'imolher sced'? (.)(ould \on specil. whict researlh ihbelgs Itoytir *ivo ry tower 
e'CSeillch"* hich research illstitutes.? (5) Could Nonf COnltilnlt Onl yunr statement: 'tiledole h\ w% 

govellnllient vegCtalC Seed progisIlls will onll\ ieof'minor itliptrtatce because of' their lack 
of tmarket ovientation'. Which gosein cut programus do vni niuean? Apparently you lack 
understanding2 Onf the S\eim2111 -(o\eiInt++Ills.seed of the 

I trret ir,,!C.eIneC 
in the fiial editing. (2)Ani examiple of inadequate efI'ectiveness of national prM-grains is the 
It iIted abilitV to e. n sert AV R I)C-provided geritplasm into marketable varieties for each cunlrry 
by usin market-ori en tCd app lied p atnt hreedihng methods. (3)Mother seed is aiotIher term for 
stock secl or fulnndat ion-seed wvhli is the generation bel'ore commercial seed. (4) The term 
"ivory towel research has been used to describe ill 

S. Groot: (I The II[Che t the Directt itte-Genicral ilIndonesia will be corrected 

gener'al terms the research that isdone more 
fr academic purposes thaii for. direct research sutpport to tle farmers. (5) In spite of long
terIll efforts illgtent vegetabf seed production inl the regiomi. I anl lot !aiareo0fin'eo nut1try 
where government-prtoduced Seed satislies moC than I I of tile I do noto; total requirenients. 
foresee iltlm'.ijor changes illthis situaoti in the near fLIture. 

N.S. Talekar: What is the total \olt:nie (IUS$) of' import of seeds into Southeast Asia aid 
export out of' this r'Cgionl ? 
S. Groot: The requested figures aire not available to file here. I estimate total imports of 
Indonesia, Malaysia. the Philippines and Thailatid to be in the USSI0-15 milliot range and the 
exports USS2-3 millin. mainly CuISf0ii-produccl hand-pollinated hybrid seeds fronl Thailand. 
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R.L. Villareal: Why did VOU cstablish y'ot LIst-\est Seed Compalyl illthe Philippines first 
instead of the other coutMriCs in SotMleast Asia. ) 

S. Groot: At the Strt, our intCldCd work to tplradc the tropical vegetables seed business 
looked very cmlpliiated. We decided to startlll ilc cllut rIy, wherfe no l:ng nage barrier existed 
a1d, therlf''re, most neede.'d in1lorliation was readily availahlc. 

Ma. F.D. Tiamzon: RCgatrding y'our reconlmendation no. I coniccnine tileSetling tip of' all 
AVRIXC Advisory C(ouncil in each of the participlating countries wherein constraIls/problems
about vegetable farming can1 he discussCd, this is to infhrm the vworkshop participants that 1l"u 
tle past years now a l'echnical Wo rking (rtup (IAW() on vegetables exisls in the Philippines
wherein both government and the privale sectors are represented 'Iswell is all research leIlders 
working on vegetable re,,,rch and development f'rmol lhrou'hout the counLmtry. l)nrine their last 
meetring earl'' this ycar. the private sector colrumilted to participate and support the national sced 
prgrarn lFach entrv (sceds tlhe.have developed) to be tlried in the reCioMal tri:Is Will IMvCto pay a USS15( erty fCe.It'a nltork of Advisor. Councils were estalished, the I'WG could 
c tapLpped as the AVRI)" Advisory ('oimCil 161rthe Ililipp~ilmcS. 
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Introduction 

During the last decade most of" the econoittics in the Far Fast. centering in tileASEAN 
countries, showed a1cood performance. Fhe fairl, wli0C a'r 3Yhieh eeontuNc le ranied hr 

to 9, per annit. AIthIOuci CCOIIOIIIiC rowrI illlOmst of tCse CotriS \'Is
v.alttributaible to 
the expansion oI ac riteultural production, Cspeciall \ of rice which is the stuple Crop for ;llnattions 
in the region. in somnC countries the propress h;i, ntde in indtstrialiiationl h\ supportingbecn 

the expalnsion and the diversification f ot ricultUral prouLction.
 

lhc a 'rictillural hit, l1 po)puILIS
coLntries such a,-India and IlIdOnCsi;, Which Otice \\ ere Ie l1dinit,1 10(l iiportIels in tIe world. 
have lncltly doubled lhcir oul t)tt1 food * Iit s iilte pstNI \Ieats Anid have bgUim to export 
or to have the potentiai to export rice. Burt .l';altistan. the Philippines. Sri Lanka and Thiland 
also increased their utLput of lud grains it the last 15 years by more than 5()i . 

SIch ait itterCasC in !.OLi Ctito iinuced soIe Of ,OVCrIIIeIn 

Illrecent Vears a nllte'(Icldndllleill sector of, tihe r'Ce1to hClI ;Oht 

'
iptuiL Its ,lppateintly tile tS 1t 
eclltage fitri'ers. to disersilf land usC. In s'tIn co'nttriC tnOtC carltl su;tl[ports have been 
Cxtended 1t the pridUc'Crs iflcrlpsoh cr"til ice, Such as Iood legntncts like soybeats. vegetables
and fruits, in order to increase thle ale of th ricltural production ait to improve the 
nttrtitional status of the peOpie . AdditiOally+. \vith industrialiit ion in the tclktively advanced 
Countries, the Cxpaisn of ti.blll abo inc, f'ortIle lrealhas bogh t iiL.t illCIdeotnd note 
nutriCIl foods like livestock and ihorticultural produC(s. 

It seems that another ittiportant flactor hit.h;dI sigttihelit ill"tLClncC o1 tilhe divcsificatiOai 
of agricultural pr-duction in tileFilr lF&St. We call \Nitcs ,the increased deitnads for livesiock 
and horticulturil pIdrteLuCs in both the developed and] developine iciiuts in recent years. In solne 
niddle-incotite countries, %v ConiitiC perorIllicC IIs bCCi 2c0 in recent years.,here tie people,
particulrlt those ill the trbnareilas. \vhosc earnings have gone t vip,,tecolonlic developllmenl
lend to spend a ill'ge'r IheCs ol such basic)ercCittagC of their food budget on citintitodities ihlt 
staple foods as rice. Thus, ictreiscs in the dmCa11nld for li\CsioCk and horticultilrll products are 
expected in botli donisiic aiid inicrnaiional IIi;itkeIs in the iear f'titure.Fm thcr. in rccenit years 
dlliands for ilpllotted f'tuits ind L have itiCraCsd inl thle dCvlCIet steadil' pCd North 
Anerican countries and ha1vc dranticallv inreased in Japan duC to the rein irkthlc increase 
in v;iilC of thle lapa ei.CSet. ai these increased delInitis .should pruvide the oIplrtIunitN for 
increased exports of frutis alild cOLu!iiiCs Asiii.vCgetibles for :,OinIC in Southeast 

However., the flrmiers procLilg fruits arid vCgCahlCs in Soulhcast Asia are generally slmall, 
low-inc'one fitrnters, who tend to ttilize less adv'a nCed tC hnohbg y sIch as poor seeds and 
traditional culhivation techniques. Sonim improved seeds aid cullltiatior icehiiquC.s have been 
introduced by few progressive farniers, whit are issisted by forCigen se cC rCOinie,to protduice
these crop.s fI r tile export inIarket. The a.seSCIIIly an1d irodtict, h"10111ma ivIl i'-11l0ilontf tlheseC l 
snall f1rnicrs to the inarket is a iajor probIcni. Poor postharvest ha ndlin g antid packaging of 
the produce a.tthis stage of' the iiarkcting process oflten CIse I high peCcentage of loss. 

As diversification of agricultural production COtiitLICS in s(ii.iC Southeast Asian coLIntries, 
nany probleis should be solved technologically and institutionally in order to expand production 
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and trade of vegetables. This paper will review the main features of vegetable production and 
their export and import in tileFar East. Some consideradon will be given to the factors which 
are responsible for the changes that have taken place in the vegetable situation in the last 5 to 
10 years. 

Further, 'norder to assess the future prospects for an expansion in trade of vegetables, 
the present situation of various markets for vegetables of the region will be examined, pari.cularly 
that of the Japanese larkel, one of the major outlets for export of vegetables from Southeast Asia. 

Current Vegetable Production and Trade 

Production and Export 

In the decade from 1975 to 1985, global vegetable production increased 2.2% per annum, 
showing a deceleration of increasing rate'in the latter half. i.e. 2.6% flomi 1974-76 to 1979-81' I't-81 t 19 3- L 

and I.7% from 1979-8 Iol)83-85. In general the vegetable production growth rate in the 
developing market economies in the period observed was higher than that of the developed market 
economies, and the Lar cst region shbowed a relativeIy higher rate of production among the 
developing market economies (TableI1 

In the Lir Ilast. which fOr purploses ffthis discussion incIutides 11OsI counitries cast of Pakistan 
but exclIdes Japan. Taiwan. China and the centrally planned economies, the increase in vegetable 
production showed a mixed picture. The annual growvi rates of output ranged 

Table I. Vegetable production in Asia. 

Production' Share in production' Annual growth rate 

1974-76 1979-81 1983-85 1974-76 1979-81 1983-85Area/Country a b c bla c/b c/a 

('000 t) (%) (00) 
World 567,379 645,011 689,679 100.0 100.0 100.0 2.6 1.7 2.2 

Developed 

Market economies 161,326 167,420 173,736 28.4 26.0 25.2 0.7 0.9 0.8 
North America 43,320 44,754 48,737 7.6 6.9 7.1 0.6 2.1 1.3 
Western Europe 94,980 98,279 99,513 16.7 15.2 14.4 0.7 0.3 0.5 
Japan 17,838 18,529 18,856 3.1 2.9 2.7 0.8 0.4 0.6 

Developing 

Market economies 128,949 160,566 177,496 22.7 24.9 25.7 5.E 2.5 3.6
 
Far East Y 59,687 75,331 83,343 10.5 11.7 12.1 4.8 2.5 3.8
 

India 40,408 49,938 56,267 (68.9) (66.3) (67.5) 4.3 3.0 3.7
 
Korea, Rep. of 6,514 9,505 9,325 (10.9) (12.6) (11.2) 7,8 -0.5 4.1
 
Thailand 2,779 2,853 3,084 4.7) 3.8) 3.7) 0.5 2.0 1.2
 
Pakistan 2,301 2,495 3,073 3.9) 3.3) 3.7) 1.6 4.2 3.3
 
China, Taiwan 2,298 3,073 3,041 3.8) 4.1) 3.6) 6.0 -0.3 3.2
 
Indonesia 2,503 2,604 2,846 4.3) 3.S) 3.4) 0.8 2.2 1.4
 
Bangladesh 1,883 2,003 2,400 3.2) 2.7) 2.9) 1.2 4.6 2.7
 
Burma 1,742 1,992 2,178 3.0) 2.6) 2.6) 2.7 2.3 2.5
 
Philippines 1,429 2,108 2,104 2.4) 2.8) 2.5) 8.1 -0.1 4.4 
Nepal 477 612 647 0.8) 0.8) 0.8) 5.1 1.4 3.4 
Malaysia 433 477 487 0.7) 0.6) 0.6) 1.9 0.5 1.3 
Sri Lanka 244 357 409 0.4) 0.5) 0.5) 7.9 3.5 5.9 
Hong Kong 179 189 163 0.3) 0.2) 0.2) 1.1 -3.6 -1.0 
Singapore 39 39 32 0.1) 0.0) 0.0) 0.0 -4.8 -2.2 

zVegetable production includes potatoes. YChina, Taiwan isnot included in the Far East. XFigures in paren
theses show the share of production of each country as percentage of the regional totai, Sources: FAO 1974-1985 
and TPG 1974-1985. 
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I'rol -2.2% to 5.9 ,; . with an average rate of' 3.8 ,'. The liighest rate of' 5.9') was achieved 
by Sri Lanka, the smallest protduccr ill tile region excluding Ilong Kong and Singapore. and 
the Philippines and the RCLublic of Korea filowed. A negative growth rate was registered in 
only two coutries. I-long Kong and Singaporc. This decilig trendf production has appeared 
since the beginting of' the IQ8s,. FA6 statistical data indicate it stagnation of productit in 
the first half of the 1980s in the RIpublic of Korea and the Philippines and production ill the 
Taiwan, China isIlikel\ to showv the same trend (FAO 1974-85, TPG 1974-85). 

The largest \'egetablC produccr is India with a 68if' share of the regiol, f)llowed by the 
Republic of Korca with an I I 'i share of the 1983-85 producti)m. The order of countriCs. including 
Taiwan. China, based ott the sie of t'prodtCtiollshowed little chantc in the last decade in spite 
of the diverse rate:ogthowl itntot0g couttiC,. The tl'V exception '',its Ilndttesia which slipped 
lroln its 0urth ratk in 1974-76 ito sixth in 1983-85. 

Thus. froin I974 to 1085. \cgctablc produCtiot in the Fa Last reci.tcrcd a relatively higher 
rate of growth Cott1IpCard with other develtoped nld devcloping regions. althottgh there were 
di\'Crse gro\Vth p;atCrl, a.0ttt Cotriltes ill thC Cioll. SiltC (:CCal prtdtlctiOI, the ma1,instaUV 
of agricultttre itt tle recion. tnade reat strides, in the satteC pCriod, it ttia\ be diffictilt to laintain 
that tile cxpansioti Of vegetable prtductitn tl, chieltnged t1e pattern 01 agricultural prtductiot 
ill tile r, iot. Ilhwe\'er. itl omC Itiddle-ineolnt Cotntric.,. suLCt aS th1e Repulqic of' Ko'ea and 
Nlalaysia, MItere tie plrodthitiM ol'cerceals has., n stacrant recetttl\. it sceims that the expansion 
tof vegCtable produtiot hI s ohsiti\ l', . influen,'cd chattcs it tile productitt pattetn. [or instance 
in the Relblic of Kurei. \ here e resoultrcC, iave shifltd lrot flarItine to nonfatlin,.rprodetlCi 
sectors ill rccent Vears. the areIs uLdCr vegetables its percltage o1 the totatl planted areas of 
crops increased frott 0.0';, ill 1974-76 to 10.4'; i 1983-85. whereas the share of areas ttnder 
cereals declined from 71.1 7 to 701' itt the saie pcriod. Certainly part o' the explanation 
for this ehattge is that statistieal datta bClre 1979 is not cnlircl\ tenable and there has been a 
switch frtr prtodiCtiotl of' less pr)Olten.tiC ,.egtatble, to nMore prttct li oes. 

In spite of tile icctttn1 ittCrCa-e it prolduCtiott, geterally ttost o1' the \seCetablCs )rduLtLedl 
in the reCion tre Still f6' do1mCstic consutttptiot and the rate of vecetables consumCd domestic:tllV 
to total productioll iS CStitatCd at alottd Y1) . .,ccotinc to sotle indicllors, htowever. it seells 
thlat the peretIttge Of VgcCLables exported shows an1upward trend. For example. the quanitities 
of vetctiables exported as percentage o1 total prod~uctiott for selected countries ill the region ill 
recent years are Lcttrall, tiltet that the cortespottding figures in the mid-I 970s as shown il 
Table 2. 

Vegetable Import and Export 

In 1983-85 the ttal \ itle of \egCtablesi exported from the Far East was US$ 1,372.3 million 
or 141.4 of the world cetable cxPrt,, (Table 3). It the value of' vegcetables exported from 

Table 2. Vegetable export as percentage of production. 

1975-77 1983 

Export Production Export Production 
Country a b a b b b 

('000 t) (00) ('000 t) (00) 

India 127 If,253 0.35 - - -
Indonesia 24 2,067 1.16 46 2,229 2.06 
Korea, Rep. of 28 4,319 0.65 - - -
Malaysia 67 427 15.69 74 465 15.91 
Philippines 4 1,307 0.31 4 1,443 0.28 
Singapore - - - I 37 2.70 
Thailand 14 2,287 0.61 51 2,531 2.02 

Sources: Information for the 1975-77 period is from FAO Food Balance Sheets and figures for 1983 are from FAO 
RAPA 1985. 
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Table 3. Vegetable exports.' 
1974-76 1979-81 1983-85 Annual growth rate 

Total Total Totalagricultural Vegetable agricultural Vegetable agricultural VegetableArea/Country exports exports 79-81 83-85/ 83-85/exports exports exports exports 74-76 79-81 74-76 a b bia a b b'a a b b.'a 
(USS million) (0) (USS million) (%l USS million) (00) 1%) 

(100.0)-World1 14.098.1 (1000)4.905.1 4.30 207.756.5 9,543.5 (100.0)4 39 198.2578 9,685.6 489 12.2 -1.2 6.3Developed (73.5) (71.6) (68.6)

market economies 76.296.9 3,603.4 
 4.72 143.794.0 6.759.9 4 70 133,817,7 6.647.0 4.97 13.4 -0.4 7.0 

(1 1.3) (12.2)North America 27.142.3 549.6 2.02 (9.9)48.245 6 1.156.6 2 40 43.766,5 960.3 2.19 16.0 -4.4 6.4
(60.9) (56.9)Western Europe 39.862.7 2,969.0 7.45 (55.6)79.821.3 5,373.0 6.73 76.277.5 5.381.3 7.05 12.6 0.0 6.8 
(0.9) (1.0)Japan 371.4 (1.2)41.7 11.23 904.1 90.5 10.01 863.1 115.2 13.35 16.8 13.7Developing 11.9(25.9) (28.4) (31.4)market economies 37.801.2 1.268.4 3.36 63.9625 2.683.6 4.20 64,240.1 3.038.6 4.73 16.2 3.2 10.2

(10.3) (13.1) 14.2)Far East 9.903.8 504.4 3,5.09 18,466.1 1,238.5 6.71 19,108.5 1,372.3 7.18 19.7 2.6 11.8 1<
(100.0) (!00.0) (100.0)Far Eastx 10,812.6 698.3 6.46 20,342.6 0,

1,717.2 8.44 21,143.0 1,765.9 8.35 19.7 9.7 10.9(43.1 1) (43.7)Thailand 1,713.6 300.7 17.55 (44.8)3.349.4 751.2 22.43 3.468.7 791.1 22.81 20.1 1.3 11.4
(27.8) (27.9) 
 (22.3)China, Taiwan 908.8 193.9 21.34 1,876.5 484.5 '5.82 2,034.5 393.6 19.35 19.8 -4.8 12.5
(7.3) (7.6)Korea, Rep. of 311.3 (7.0)51.1 16.41 595.5 130.9 21.98 575.2 123.8 21.52 20.7 -1.4 10.3
(3.5) 
 (5.6)
Hong Kong (6.9)300.7 24.7 8.21 711.0 96.7 13.60 1,291.1 121.8 9.43 31.4 5.9 19.4
(3.7) 
 (2.8)
India (4.3)1,614.8 26.1 1.62 2,433.6 48.1 1.98 2,322.6 76.0 3.27 13.0 12.1 12.6 
(2.9) 
 (2.5)
Singapore 535.2 20.4 3.81 (3.7)1,496.4 42.4 2.83 1.808.6 66.0 3.65 15.8 11.7 
(2.0) 
 (3.3)
Indonesia 1,029.0 14.0 (2.3)1.36 2,281.5 56.7 2.48 2,321.4 41.5 1.79 32.2 -7.5 12.8 

- ) (1.2)Malaysia 1.867.4 (1.4)- 3,463.8 20.7 0.60 4,040.6 24.9 0.62SITC code 054 and 056. - 4.5 -
YExcluding centrally planned economics. Including Taiwan, China. Figures in parentheses show the share of vegetable eports of each region and country as percentape

of the world and regional total, respectively. Source: UN 1974-1985 and COA 1974-1985. 

13.9 
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Taiwan, China is added to the above figure, total exports from the developing market economies 
in the Far East captured 18% of the world total. Thailand has continued to hold the first rank 
in the value of vegetable exports, with 35.4% share of the region in 1983-85, and it is followed 
by Taiwan, China, the Republic of Korea, Hong Kong, India, Singapore and Indonesia with 
22.4%, 7.0%, 6.9%, 4.3%, 3.7 "( and 2.3%, respectively. 

The importance of vegetable exports as percentage of total agricultural exports of the 
developing market economies in the region was 8.3% in 1983-85. against 5.0% and 4.7% in 
the developed and developing market economies of the world, respectively. Vegetable exports 
contribute more to the total export earning of agricultural products among the large vegetable 
exporters such as Thailand, Taiwan, China, the Republic of Korea and Hong Kong, compared 
with the small exporters. In 1983-85, Thailand achieved the highest ratio of vegetable exports 
to total agt icultural exports (23 %), and was followed by the Republic of Korea (21 %), Taiwan, 
China (19%) and -long Kong (9/). while the corresponding flgures of the small exporters like 
India and Indonesia were 3% and 2%, respectively (Table 3). 

It should also be noted that the importance of vegetables in total agricultural exports of 
the developing nations has increased more steadily compared with the developed regions as a 
whole. Although the expansion of vegetable production generally has little inlluence on the pattern 
of total agricultural production in the region, it seems that vegetables have gradually attained 
a larger weight in the total value of agricultural exports in place of traditional exports such as 
cereals and agricultural raw materials. This increase in imlportancc of vegetables in exports of 
agricultural products in recent years may be attributable to the relative decline in the prices 
of traditional export commodities. 

Exported vegetables consist of unprocessed (fresh and simply preserved) and processed 
(preserved and prepared) categories. In 1983-85 unprocessed vegetables constituted 73% of global 
exports of vegetables in terms of value. The corresponding figures for the developed and the 
developing market econonlies were 69/,%and 81 IX, respectively. In recent years the relative 
share of processed vegetables in total vegetable export has shown an increasing trend, both in 
the developed and developing regions (Table 4). 

Table 4. Vegetable exports by commodity group. 

Percentage of each commodity Share inworld 
Value of exports group in total exports or regional exports 

Area/Country Unprocessed' Processed Unprocessed' Processed& Unprocessed' Processedy 
1979-81 1983-85 1983-85 1983-851979-811983-851979-811983-851979-811983-851979-81 1979-81 

(US$ million) N(%)(/ 
World' 7,109.7 7,070.7 2,433.8 2,614.9 74.5 73.0 25.5 27.0 100.0 100.0 100.0 100.0 

Developed market 
economies 4,808.6 4,610.9 1,951.4 2,036.1 71.1 69.4 28.9 30.6 67.6 65.2 80.2 77.9 

Developing market 
economies 2,301.1 2,459.9 482.5 578.7 82.7 81.0 17.3 19.0 32.4 34.8 19.8 22.1 

wFar East 1,035.1 1,123.1 687.9 642.5 60.1 63.6 39.9 36.4 100.0 100.0 100.0 100.0 
Tha,iand 690.2 711.8 61.0 79.3 91.9 90.0 8.1 10.0 66.7 63.4 8.7 12.3 
China, Taiwan 43.4 43.7 441.1 349.5 9.0 11.1 91.0 88.9 4.2 3.9 6.1I 54.4 
Korea, Rep. of 75.4 86.9 55.5 36.9 57.6 70.2 42.4 29.8 7.3 7.7 8.1 5.7 
Hong Kong 30.0 32.5 66.8 89.0 31.0 26.7 69.0 73.3 2.9 2.9 9.7 17.8 
India 36.3 63.2 11.9 12.7 75.3 83.3 24.7 16.7 3.5 5.6 1.7 2.0 
Singapore 26.2 46.6 16.2 19.4 61.8 70.6 38.2 29.4 2.5 4.2 2.4 3.0 
Indonesia 52.9 41.5 3.8 - 93.3 - 6.7 - 5.1 3.7 0.5 -
Malaysia 13.5 16.1 7.2 8.8 60.5 77.4 39.5 22.6 1.3 1.4 1.3 0.7 

zVegetables, fresh andsimply preserved, Vegetables. preserved and prepared. 'Excludinp centrally planned economies. WIncluding Taiwan, 
China. Sources: UN 1979-1985 and COA 1979-1985. 
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As nentioned hefore the tiltal,iille of geta. exorts from the countrie,.s in tileLa Last 
registered a higher rate of' grow'th than that of oilifr rCgiMS inilie pCriotd considcred,. and the 
rates of increase in bth exporls of nilproces.d antd lioce',.sd \ ecetables \w e also greatetr thaln 
those of'other regions. The rel;ti ,+share of processed ,c'Ctle,s illthe t01: vl;uitef e\ceabie 
exports has also ShMoIn an upward trend since the t the 19810,. inofgrin icachin, 21 
1983-85. 

When the vcgctable cport f-Tali\van. China iS iddCd to0 the da,1tai Off;'tFil lt' !1dCClolpg 
market economllieKs. pIOcecSSd \cutle,,,c uj\ a lI lcr eiL'llt share illtltall \ 'getable e. s,
i.e. 36'g ,eCOndlI:'ge'st ._x,lin 19t-B- 85.becausc ';lsll. ('Iill;ii,'the c rtCr of' ece;ables inthe Far East Md It '\ports coll",tIlls n oillpIroc 'I,seI I lhOver, in tIe region i'cilMiCS. 

Taiwain. China. ia,ts,,hole. the rClative Cl prWCs,,,I s c_'VUiahleMs si i declirninC la.s 
treid. as a relalirl\ hiehcir iiit')orta,,Ce Iri Ice, lalicCd 0r e\poIt, (f unro.sed \ecetahle.s 
in recent years. 

The cotilibtitioll of 1taiv,anl. China Io \lirts of il-(,cs.d \ctble, itthe region \was 
64 / and 54 ,,';in 1i079-8 I ant983-18)X5, ic,.ct,cl\ . aind \ is follohe bd Iom, lKNoneh\ \kith 
10""iand 18/",. respcctively. In Iort., Kmo2ne ct'tl\ Itotile recent trend in Taiwanu. China., 
exprtis of1'pIrocTsCd \,_IOtblC, hic iC liCltriiri tuic' iipor)tIlnce. perhraps as a refllec:ion 
of' tie lecre;asi.e Irend if) Ctlc, ptlu'llctioll 'I:ible 4i. 

As iMrentioned abo eC.tIe cuntrisc ill tilercioli as a \s hole have stCped pilltheir pt'OdLuction 
and expk;rt of vegetables. and these iiCiei sCs in prlduction and cxpotisli, \c heen accotipaniied 
hy the expansion of0imarkets. The incicase in per' capita (NP aind tie p oge'Lss o* irbariiz.altin 
in these cotunlrieS, fiiddle-inCOitci cOuties it p;irticular. Ilvc stiritulaledJ lie cylxptiinu countries 
it)further expanid intr.argiti ;altride,tI '. :1ca eIs.The 1)rt02rC,S Inin irotil.: trii r'tingtrl mui 
technolloies have also accIelteld iirlasCs in e\pols to coitisiic, otLlSide, Ot tile'ecioi. These 
ilift'raStrUctural iil[ptoverieriIts ar alrieiiied by chanle,, itt rlieitcriational itarket coiditiol.
 
sich as I'avoraluIctuaLItiol Of exChante rate to expotterS.
 

CuTrentlv, tihe niajor' irnarkcts Iir vetlaiblCs pr'ItI.cUd itt the Fir last
are Ilon, Kom-g and 
Singapore within the region. T'['Ie United States and Japar ll'e otllhr notable Imtporters of' Far 
Eastern cttables. tBccause o1 their Lcograprtical position and their tclati ely high incontie le\ cl. 
these fotllfiltilortilt1- cOtLinllries are !ikcly to remain the major itarkets for vegetable exports from 
countries in the reuion. ItShould be also noted Ihat tither countries ilthe t.'CioLn. such aS India. 
tdottesia and the Republic of Korea. hi\e iict'iasCd their vegetable illipolits. thereb riadially
 

reducing tile relative share of' Hong Konti aad Sineaplnre in tihe ReLioi.
 
Table 5 indicates that from 1974 to 1985 vectable 
 imttports offthe highly industrialized 

COlt ntries anrd t lieli gIt-incol ite oil exporters iicr'eased cnisiderably aind nmore iniportalln e has 
been given to vegetables illtotal a reniClIlriiat i poi'ls il tiese coiLntrie s. This increase inipiporitance 
of vegetable iiports is nttable also itt other iatiit s. As showin inT.able 5. the value of \egietable
nillpOrts has itore 0r less deeilea. ed in tile first hall' if' the IQ8(s. parl, dtie to tle dowinward 

teidenicy of' iiport prices. which had rMtoved Ulpw;ard ilr haIllf' 
with ihis general Itrend. however, it cai be said tha tile perloranrice of. vegetable iiports inl 

tIe illter Of the 1970s. Coittlpared 

recent years in aipa;.un. the United State.s and stn ict tlet-' Asiain CLIntries,. is fairkI' ood . The 
total riarket size for ',.'eitables in these cinnitries is qIiite sIbstarlltiil, and indicates a further 
potentiatlity for iirports. 

The demaitd lr vegetables in ehailptriing countries isising steadily with population growth
and increase inincotmre, especially in iurbari areas. lit the urban areas of tre de'eloiin coutries, 
conlSUiners with relatively higher ilioires have beg1tll t itrchase most if tlieir fkod itens fron 
supertarkets.. They deitin high uallIility productis with proper packing ind labelling and are 
prepared to pay aI higihe price for prodLciIs of' Sulperior quality. Moreover. especially in tthe 
developed countries, increasing iiconrre iakes it less attractive fur flariers to Contiiite growing 
vegetables which are relatively labor intensive. Tlis factor likely has soire eff'ct on lowering 
domestic production of"vegetables and on increasing imports.

The United States, with II ,, of the world import iarket for vegetables in 1983-85. has 
imported a substantial artiouit of' vegetables fron Asian countries, such as Taiwan, China, 

http:aipa;.un
http:lioce',.sd


Table 5. Vegetable imports.' 
1974-76 1979-81 1983-85 Annua! growth rateTotal Total Total
 

agricultural Vegetable agricultural Vegetable 
 agricultural Vegetable
Area;Country imports imports imports 

79-81 83-85 83-85! 
imports imports imports 74-76 79-81 74-76 

a b b/a a b b a __ b b'a 
(US$ million) (0) (US$ million) (00) (US$ m- rion) __0_)(0) 

(100.0) w 
(100.0) (1000)_crldy 

118,199.0 6.131.6 5.19 206,811.4 11.573.1 5 60 201.043 0 11.579 0 5.76 14 3 -0.7 7.3
 
Deveioped market (83.8) 
 (78 11 (80 1I

economies 90,430.2 5.138.0 5.68 V)150,307.6 9.046.2 6 02 142.090 0 9.2741 6.53 120 0.6 68 r 
(II.I1 11.6) (15 5)North America 14.067.8 682.7 4.85 22.6483 1,346.3 5 94 24.690 0 

> 
1.800.3 7.29 14.5 7.5 11.4 0"
 

(6.3) (73) (10.8USA 10,987.3 389.2 3.54 18,098.9 841.2 4,65 19.996 2 1.254 8 627 16.7 10.5 13.9 CD(67.4) (61.5) (57 31 0Western Europe 63,153.6 4,135.4 6.55 107,349.9 7.119.1 6.63 96.516 0 6.636 0 6.88 6.2 -1.7(4.0) 5.4(5 I) (6 11 c
Japan 11,301.2 243.8 2.16 17,474.2 529 3 3.37 17.4818 701 9 401 19.3 4.4 12.5 1 
Developing market (6.2) (21 8 (19 9)economies 27,768.8 993.6 3.58 56.503,8 2.52T70 447 58.953 0 2,304.9 3.91 20.5 -2.3 9.8(3.0) (5 0) (5.4 -oNear East 7,522.3 186.7 2.48 17,597.1 576 9 3 28 20,996 I 628.6 2 99 25.3 2.2 14.4 0

(7.0) (5.5) (6 7)Far East 8,908.9 430.6 4.83 15.720.0 637.9 4 06 17.1 17.2 
CD 

7820 4 57 8 2 5 2 6.9 
(24

.
9) (39 5) (37.2)Hong Kong 1,726.4 107.2 6.21 2,982.5 252.2 8 46 3.517 0 290 7 8.27 18.6 3.6 11.7
 

(14.4) 
 (19.4) 
 (20.1)
Singapore 907.1 62.2 686 1.9214 123.5 6.42 2450.2 157 I 6.41 14.7 6.2 10 8
 
(9.1) 
 (11.5) 
 (11.4)
Malaysia 705.9 39.0 5.52 1,310.8 73.3 5.59 1,535.8 88.9 5 79 13.4 4.9 9.6
 

Korea, Rep. of 1,326.5 - - 3,457.2 (3 91 (5.4)25.2 0.73 3.243 8 42.0 1.29 - 13.6 -
(2.3)
Indonesia 736.2 (28)5.2' 0.71 1,507.6 14.6 0.97 1,124.4 22 2 1.97 - 11.0 

zSITC code 054 and 056. YExcluding centrally planned economies. "054 only WFigures in parentheses show the share of vegetable imports of each region and country as percentage of theworld and regional total, respectively. Sour.e:UN 1974-1985 and COA 1974-198 1. 0)
 

0O
 



164 Kainrya 

Hong Kong. tile Republic of Kirea. til e l'hilippincs, Thaillnd. etc. In tile United States a very 
large percentage at' consumier loOd sales, over 90';, is through rational, regional or- local 
slperiarkel Chains. They uual lv do n t iliillot dir.ll\ 11t1n loloir.!ll Calirit,, hut bu' through
importers' and M. , els.lc coing to Neese and Lepers i 19 3 'altliOLuLh a,wide range of' 
vegetables are imirpotted Inta tile United States wherc iprtOll dutliles are relali,,.ls low. he\' iust 
ilet tleililiparlcrts, IpitiLcrl slI)ci ti Atioll , suCth as tile tatil1 1af prO c',Sill,_. pac'kaging etc., 

lIiporters are willing to cticr rnl allaareerl'el \itIl lli, stipplcr. provided the ens11ure tle 
quLility' lt thc produCts and the a llil it, '.uppl thc required solulie af colllliioditiCs at cOilletitiVe 
[)rice"'. 

"'ieJapanese iiirkCl is alother Iiirlptolulrtil l ke' IM , i le',, Ctc pi iicI 11'01 tire Far Fast. 
N trly bec ii,.,' t its g'tl,,ie h position a i llclpt\cal\ hih ic' etlc -it per capita income, 
but als,I becausC tieI' li rI\ hi'h cost'l diitics ,upp'lies o1 ec'Ciaiblcs id 1Cenhanced 
salue a tile J[alipct er. Jipanil ira\ liirlhcu e\p 'rid it,, iiirket tar epalt, train coutrics in 
tlie C'gio0n. ('riOlxiLi, \sith thC L'nited Siatc,, .ikt. tic iark,tiiu, s stei in Japil is illre 
cilile.x and illlports into. laaiit li ',1iMcdt It) \ 0ilaii,ar 1a',0 tUr A .sAt prsentind rc,,ltictior 
mrost \Cgctalhe. Ibh iac'sed ril li'lis. pihlcedC L in tile 'Cheeioilrl trot subjct tii 
qualtti it ipOtr rcstrie,.iilii'-. kil 0, Cer ICIl i 1n pOlt [1 lltuihibit~ii ri alapa lo avoid bacterial, 
ch lrical aind ir t' . .rpiiC' rte101'Wrs,pilLC,,ti! willingcill',irnina jonll I, rir 111d coirpanies are 
to operale wkith e\liiirtr, ill C i i atiorplr, ik) I 0Ceiin1 ilia,,i,i\\ arid adv ice rei2.irding 
ha,, Itheir priducts sholld he liWCKd. labelleld or poced to ruel, Japanese rtqUirenents. Al 
analsis of tie Japanese mi rkt sltio l hot ctaCllhlC tolls\k ,. 

Japanese Market for Vegetables 

Current Production and Import Situation 

Production and consumption trends. Ili recent'Cal" a ricuhtural prIdutiCir as a whole 
iii Japan, in which -ice production contributes ereaitl\ . has s wn a sitaginrit trenrd. Tlie 15-year
restricti irini)OSCId il rice Ildl c ii ir dtlCe ti ii\ crSu ppl i , I 'i tiC t rice produict ion.L SaLlat ion 
Horticultural and i\ cstock prioduCtii. ,\sicii rcisterCd a fairly' Iihr rateitii croslsti, in tire 1960s.
has also slowed dawn rcently. lir slack1ened lrnl i ir ian IrrOduicts ha., ut course. 
constrainedilll increase ot0Utptrt nit tiresCh 1,idctIs. he rClaliVl\ incrCased costs of prodction, 
especiall, laohr Cuosts, haV ItrcCd faiiers to puIll out resriels tram labur-intensi\c tarinilgr 
or to convsert their larirr t more capital-initl.sie turtirs.ii into 

Thilese circuisIinctes ia e ai)parCnlltlV been refleictc thaeges it oal arca itf variousin thcI I 
crops and itr tire percent share at eacir cropi i ire total planrted ;irca. \,, showssn in 'able 6. tlhe 
relative imiportance o1f vegetables to tile ttl aenicultutral producti'ln Ira,. advinced in terrnis at' 
planted areaias well a.s \'title uf ipl-Irductint. It ia\ be niw\irti that areas Ur dt tirle so- llCd 
.svesternr" Vegetables. such ia lettuce. Celir.litoser. etc.. arid oither lxUrious ones, like 
se.getabl c saye)a ti i tllimclll:.. ha e.,cxpaided receuinl\ . Itt ..'litirii. solli ss'esterIln-type 
vegetables, such a,, artichoke, cihiciry. leek, kr. sliai. a, cchini, etc.. antd Chinese vegetables 
base been rapidly introduced rcCrtlu into lie Japanese iarket. in the place of traditional 
vegetables Surchr as radish anid edible burdock. 

Increase in vegetable imports. Although trore iniportance has been gi' ,en to vegetables 
in agricultural production in Japan in recent ,cars, tihe increase in vegetable production has been 
ioderate as it vhmle and the per capita conllSlati olln of' vegetables has been rather sluggish. 
-lowever, the quatitnllll index Ot vegetable ipiports has increased in tire last f'ew years (Table 

7). Tire increase in vegetable imports, needless to sa, has resulted tron the f.ct that total 
corn.1iSnptioni has exceeded duilnestie iproduction bV i narrow Inargin, but it may be nore 
signiflcantly affected b) the recent substitution at' tie western' vegetables for tile traditional onres. 

'Fire sel'-sut'ticicnrcy ratio i" 'egetables is high by nature. In Japan the self-sutficiency ratio 
atf rice. lien eggs and vegetables has be high, other tarin iduct, beganConltilled tin a'hile 

http:relali,,.ls
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Table 6. Changes in agricultural production in Japan. 

Agricultural production Annual growth rate' 
1965 1975 1986 1965-75 1975-86 1965-86Production 


(US$ million) (%)
 

Total 8,825.0' 30,474.7' 68,664.6' 1.7 0.8 1.2
 
Rice 2,519.4 11,670.0 22,820.3 0.6 -0.9 -0.2
 
Vegetables 1,038.8 4,939.3 I2,502.9 2.1 0.9 1.5
 
Livestock 1,841.6 7,878.7 18,868.2 4 9 3.2 4.0
 
Veg./Total (00) 20.9 25.8 27.5
 

Planted areas ('000 ha) (00) 

Total 7,430 5,755 5,606 -2.5 -0.2 -1.3 
Rice 3.255 2,764 2,156 -1.6 -2.2 -1.9 
Vegetables 691 632 636 -0.9 0.1 -0.4 

Western veg.y 4 18 32 15.5 5.4 10. 1 
Veg./Total (0o) 93 '1.0 11.3 
Wes. veg. Veg. (0) 0.6 2.8 5.0 

zAnnual growth rate of pi oduction is calculated using the production indices 1980 - 100. Ylncludes lettuce, celery 
and cauliflower RUSSI 00 = 360 Japanese yen "USS I 00 = 297 Japa-iese yen. 'USS1.00 = 167 Japanese 
yen. Source: MOAFF 1965-1987. 

Table 7. Production, import and consumption of vegetables in Japan.' 

Item 1975 1980 1981 1982 1983 1984 1985 1986 

Production 94.0 100.0 101.8 102.7 99.9 102.1 101.3 103.6 
Imports 49.4 100.0 114.5 103.9 114.1 137.1 132.9 146.4 
Consumption, total 94.8 100.0 101.4 102.1 98.8 101.9 101.5 103.5 
Consumption per capita 99.2 100.0 100.7 101.5 97.5 100.0 98.2 99.5 
Self-sufficiency ratio (0o) 99 97 97 96 96 95 95 95 

Zlndices (1980 = 100) Source: MOAFF 1975-1987. 

to reduce their self-sulTicincy ratio in the 1960s. According to the latest issue of Food Bal, ;co 

Sheets (MOAFF 1987), the self-sufficiency ratio o vegetables was 951/ in 1986 which means 
that the quantity of vegetables imported still occupies just a Iiinor part of total consumption. 
However, the high rate of increase in vegetable imports in the past few years may suggest the 
high import potential of vegetables as well as other food products. 

In the last seven years, total agricultural imports increased at an annual rate of 5.0 7. against 
a 4.6c increase registered by total imports into Japan. Compared with the 4.2/( growth of 
agricultural imports during the 1970s, total agricultural imports advanced more rapidly in the 

1980s. Although vegetable imports occupy a minor part of total agricultural imports, it should 
be noted that vegetable growth rates have exceeded total agricultural imports, together with 
confectionary, coffee, tea. fruits, meat and some food preparations. in recent years (Table 8). 

At present agricultural imports are mainly cereals, meats, vegetable oils. confectionary, 
coffee, tea, fruits, vegetables, ftod preparations and beverages. Most of these commodities are 
consumer goods and cover more than 60% of total agricultural imports in terms of value, while 
in the mid-1970s more than 70% of total agricultural imports were occupied by such commodities 
as cereals, vegetable oils and raw iaterials like raw sugar, cotton, wool, hides and skins. 

The rapid increase in imports of these consumer goods mentioned above has been supported 
by a rise in income levels and a relative decline in transportation and processing costs due to 
technological innovations. While a rise in income levels may enrich dietary contents, technological 
improvements of cookery and processing may diversify the diet and increase culinary pleasure, 
and technological progress in production and transportation may also expand the potentiality 
of importing perishable foods. In addition to these changes in ci rcumstances related to the dietary 
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requests to open the Japanese market 1) imported Collsullief 

Agricultural 
Table 8. Quantum indexes of agricultural imports.' 

production 1970 1975 1980 1981 1982 1983 1984 1985 1986 1987 
Total 
Cereals 
Fruits 
Vegetables 
Sugar 
Fancy foodsy 

Meat 

Other food 

66.4 
63.7 
52.0 
32.5 
130.7 
55.1 
31.2 

78.1 
78.6 
71.6 
494 
106.8 
76.7 
77.5 

100.0 
100.0 
100.0 
100.0 
100.0 
1000 
100.0 

101,8 
100.5 
103.8 
114.5 
72.2 

107.7 
126 I 

104.5 
100.9 
106.0 
103 9 
97.1 

111.8 
114.7 

108.9 
103.7 
106.2 
114.1 
84.5 
1l17.7 
125.5 

114 2 115.4 
110.7 107.5 
116.1 119.8 
137.1 1329 
85.8 90.0 

127.0 1"2.9 
136.8 138.3 

125.7 
109.9 
'46.7 
146.4 
83.7 

144.8 
162.9 

140.8 
113.3 
157.2 
164.2 
82.0 

164.2 
196.3 

preparations and 
beverages 

ZIndices (1980 = 100) 

16.2 56.5 1000 
YConfections, coffee, tea 

97.4 105.8 112.4 112.5 
Source MOAFF 1970-1987 

111.9 126 I 157,6 

life. the rapid increase in the value of the lapa e \en since September 1985 and the strong 
i0oLs have acCeeleraled tileimport

of agricultnral products. inclndine vecetables. 

Causes and Effects of Increased Imports 

Causes of increased import. It i' naINral thai a shrt0rae,, in dLniestic snpply is met IhrollUghimports whcn domestic supplies Calanot nieet the demand. In Japan the oflI,rsductio 01'materials. -suchas feed trains and ilseeds. is rallier limited due mainly to the natural condititns;therefore these ctnltoditiCS ha\C coilstitutcd a major part Of'agrictItural imports. However,the increased and diversiliCd iltIpo't Of aegriculura Iproducts in recent \'ears suggests that various
kinds of agricilt uLalI prodit ct sIhvC beeni brtouI intsthe lapalese itiarket not (ml\,to supplement
the shointage of'ldomCstic supfplies but also to iteet the nev\ types of ldeniands for farni products.One of the new types of denad is a call for high quality or scarcit' value. These kindof demands have given an impetus t diversification throtgh inportation of small quantitiesof' many items. Another type of ituport is characterized bv the substitutiot of less expensivematerials in place of the relativel\ cxpensiv'e ones sutpplied domestically for restaurants, caterings,.ervices and fod-processin businesses. This type (if import is represented by the rapidlyincreased impo)rt ol frozen ptatses, ptiltry mealts. etc.. getierated bv tle increase illeatinrg
out and ilLIitnds ftr processed ftods, 

Now,, evet soie of the so-called 'traditional* foods o Japan are being imported. Importsnow are not oiilV to sufppIc tue he shortages but are open to a wide rang,' of* vegetablecommodities, As Itong as profitability can be assured, any kind of vegetable commodity on the
globe can actively be utilized in order to enrich the dietary life. In the 1960s and 1970s. imports
of livestock prodtucts increased rapidly. Follswing these commodities, the import of vegetables,
for which necessary resources are considered to be available inJapan. have accelerated inrecent 
years and are expected to mnitntain an Upward t irid.

Iiported vegetables are classified into five catecgories, i.efresh, frozen. prepared and
processed. preserved, and dried. Ationg these categories the imptort of frozen and preparedvegetables has shown the highest rate of growth both in terms of value and volume. Formerly,most vegetables imported were relatively preservable or for processing purposes, like onion.However, as the technologies have progressed ill the fields of transportation. preservation andfreezing. variots vegetables. frc:;h. frozen and simply prepared (e.g, squash. carrot and cabblage),
have gained a more important place in total vegetable imports.

Fresh vegetables, by tiaiu re, are imported to meet the shortage ill supply and to reduce offseason high prices and take advanltage ofthe geographicalI ocation of the exporter. Imports fromTaiwan. China have fulfilled, and are fulfilling. such a function, as shown in Tables 9 and 10,but sonic types of vegetables such as squash, have recently been imported from Mexico and 
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Table 9. 	 Commodities received from Taiwan, China at the Tokyo central wholesale market, 

1983-86. 

Carrot (March-July) Cabbage OJanuary-March) 

Average Quantity
Year Average Quantity

wholesale price received wholesale price received 

(t)ust) 	 (US$ kg) 

1983 0.46z - 0.26 1 

1984 0.75' 355 0.71 1,974 
1985 0.38' - 0.21 8 
1986 1.01, 1,400 0 69 1,341 

zUSS1.00 237.4 Japanese yen US$I 00 - 137 2 Japanese yen. 'USS 1 00 236.7 Japanese 

yen WUSS 1 00 = 167.5 Japanese yen Source TCVvt" 1986 

Table 10. Volume of goods arrived at Tokyo central wholesale market by month, 1986. 

Vegetable soybeans Field pea 

Month Total Taiwan Total Taiwan 

it) it) 

January 
February 
March 

12 
9 

22 

I 
-

I 

899 
1,118 
1,212 

537 
575 
262 

April 
May 
June 

131 
485 

1,025 

61 
266 
119 

1,133 
1,066 
I,. 19 

29 
-
-

July 
August 
September 
October 

3,181 
2,838 
2,060 

267 

-
-
-
-

393 
161 
200 
275 

-
-
-
-

November 20 5 488 14 

December 22 4 989 330 

Total 10,072 457 9,053 1,747 

Source:TCWM 1986. 

New Zealand, takine advantage of the difference in harvest ing season between the importing 

and exporting countries to mnect otl-scason demands. 
At present m)st oft the fresh vegetahles are available all year round owing it the development 

the supply of summer crops il 

fuel Costs, is geCaerllv high. Accordingl'. as transpottation technology has progressed. this supply 

has been substituted by importation, which takes advanta e of the difference in harvesting seasons. 

In recent years. imaoreover, the profIitability of vegetable imports, compared with that of glass

culture, has become greater because of the increased value of the Japanese yen. Table II illustrates 

of gIass-culture. However. the cost 1f 	 the winter season, mainly 

this situation. 
Year-round consumption. which has become feasible by the development of' glass-culture 

and the relative decline in importing costs, has resulted not only in an increase in demand for 
various vegetables during the off-season, but lils) in the introduction of new types of vegetables 

which substitute traditional ones. 
The rapid increase in imports of frozen vegetables in recent years has been induced by the 

remarkable expansion of the cOnsunIpt on of frozen l'0ods. coupled with the relhtve decline 

in importing costs and the development of freezing techniques. Good examples of this phenomenon 

are vegetable soybeans oind garden peas imported fromt T'aiwvln. China. 
Other frozen vegetables, such Is mixed vegetables, bamboo shoots, asparagus and potatoes 

are used in restaurants and other 'o')d dispensing businesses in place of fresh vegetables supplied 

http:zUSS1.00
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Table II. Volume of squash arrived at Tokyo central wholesale market by origin. 

1976 
 1981 
 1986
Volume arrived .
 .
 

Total (a) 18,283 24,907 33,921Jan.-April (b) 88f 3,769 7,566b/a (o) 4.8 15.1 22.3
 
Volume arrived by origin 
 ('0)
 
Mexico 
 0.6 3.6 44.8New Zealand -
 19.9 31,9Okinawa, Japan 0.8 61.0 10.2Kagoshima, Japan 7.9 3.5 5.1Miyazaki, Japan 79.3 8.0 4.1
 

Source: TCWM 1976-1986.
 

domestically because o Itheir relative inexpensiveness. Frozen potatoes, imported from the United
States, have led iniports of 'rozell veg.etables lately.

According to the results of'the Household Sur'evy the percent share of expenditures fordining-out in total l'10'o.expenditures per htosehold ill 1986 was 15 ' against 101;( in 1975.And total volume.: of sales in the so-called "eatini!-nt" industry (restaurants alld other fooddispensing businesses) in 1986 was estimated at about LISS92 billion, more than twofold thatof 1975. This exceeded the total sales o1' the steel indusiry

Such a1 expansion of the eating-out industryv, coupled 
 with the increase in demand forprocessed fti d has provided larger tnirkets fir frozen and Sitply prepared vegetables iiliportedfron abroad. Moreover. the inpoiting business of these cont mod ities i'1m tie Far East. includingTaiavon . China. has heconme more profitable recently hecause of the higher value Of the yen.icompared with the high costs of materials produced domitest ically and of Japanese labor. Suchall economiic situation ias given inptius to the increased im port of these conmmodities.
 

Effects of increased imports. 
 The relative share of vegetables imported from abroad isonly 5'1 at present. Most o(fthem are used mainly toSUpplement fhe shortage in domestic suppliesand simetlilies for their scarcity vat te. It may be said, however, that the increase inimportswill generate new demand for vegetables, including ne\v types of vegetables and w,,ill result inthe expansion of the domestic market for vegetables. The increased imports may also bring aboutchanges i the patterns and the structure of domestic priduction through COImpet ition in the market
betweetn domestic vegetables and imported ones. 

In recent years the relative share of imported vegetables to total sales of vegetables in thesupermarkets has apparently expanded, the consunption of imported vegetables inrestaurants
and other food dispensing businesses has advanced 
 remarkably, as aswell that of the foodprocessing industry. Since the increase in consumption of iop,)o'ted vegetables reduces materialcosts for these enterprises, they are eager to bring intiolre su,.h intoi ts.Accordingly, contractvegetable growing with Japanese traders and other enterprises, like food processing companies,
is expected to increase. 

These import contract.,, which are fairly comini il Taiwan, China at present, areaccompanied by technical guidance and assistance extended by these enterprises. The indicationsare generally that this kind of contract farming is to he extended through several countries inthe region. It is supposed that recent changes in economic circumstances, such as an increasingtrend of labor costs in Taiwan, China and the active introduction of foreign capital into certaincountries, may accelerate changes in the location of production for export to Japan.Thus, the strong deiand for imported vegetables inJapan may provide an increased incentivefor higher production of vegetables in the region. It should be considered, however, that expansionof domestic narkets of each country is necessary to increase and stabilize supplies. Improvements
in marketing systems and techniques are also required. 
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At present. Japanesc importers proide pulLilpot assistance to exporters oil the desirahle 
Standa.LISl ll qllity o oioditic. CotllIemIlk., these ei,etales ,\or.tcl 'luollt counltries 
in the n._,inM ;1re tllc co'l titi,e thai h;Ipanese plodlicts ill terms oti price. 

SollIC . t . ill the eC'iOll I' n1ow Iacd .,ilh the task, of di',ersit'ine ac-rieultural 
ipoduIction nld o Ilisil!- pI0oI.'tit , ,ll,.illn ll trl 111 e ie'uulure. The 1!rUited States. .hiall 
MLd ther des, e0lpe1d COtlliCS. a welt a, ,ll. l\ , ill pt,,ihl provide&t,,tkone.ne%% 
preatei markets I'o v.egetahis Iprodueed in the egiO. ('onsiderinl lhe present situation otf l'ning 
and marketine, of eectahl s in the ieeiot. more ill uts l il VSuLII' ,Ilid deI,ehop1neit of 
sel.tahlcai and marketing in tile r,'eCiO has he neieiatl. 
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Improving Technology of Vegetable Production in 
Southeast Asia 
Ruben L. Villareal 
Dean, College of Agriculture, University of the Philippines at Los Bafios, College, 
Laguna, Philippines 

Introduction 

'This report provides an asses"ment of tile impcIt! of the Al)B-lRIIded bilateral programls 
of the Asian Vegcetable Research and )evelopmrent Center (AVRI)C) in Indonesia. Nalaysia, 
the Philippines and Thailald. There seclrl to be ce.neral areemcnt "among policy makers, 
educators, sc ientisIs Mrd tihe pu I Iic Rt 45 a g ronup vegetable cropfs have great potential for 
improving the live, of people il des I0elping co untriC. particulnarly the small f1armer an1d the 
rural poor. Vegetables constitute the richest sourtcc of vitanin.:, minerals and plant proteins and 
thus if eaten. especially I) clildrent in the rulral are,. coUILI allCviatC the most SeriolIS lialnutrition 
prt)hleis such a, vitamin A. B. and 1) deficiencieCs. MOre wideSrCad cultivation of1eceCtables 
could geierate rural ciiplovnent since rmost vectaIblc crops are ]lor intensive and stimulate 

lrbaln as because of the itilCreasod rLLliremelit for 1tiantufatuCtrCd inputs suchtplovmnct a, x,cll 
as fertilizers, pcsticidc ,. spra\ cr, and inm\ other itenis. Mo'cover, fo larnings-'cientchalng 
may increase through getable. export alld IllN raise thle iicotCs of sm.l1l fallrllfs who Call 
utilize ilprovcd tcholliogy in their far'ne systemls. 

The Nlenrorandumi of t.dIeIlrstlrldinltl for thle Csiablishinent of' AVRDC and the Charter of 
the Center were signed by the sponsors (.lapan. the Republic oflKorei, the Philippines. Thailaid. 
USA. VietnamI lie Republic of China and the Asiati )c\clopent Bank) in 1971. As stated 
in the Charter (A VRI)C 1984) "The Cclter shal Pllpursue any and!/or all of tie flllowing obiectives 
pertaininrg to vegetable research and dcveopiietIt 

I. To conduct research retil Inl'OdtIc6ion .till niarketiig progra riis aid to assist participati ing 
conitries in deeI\'eImfin g their own adaptive research progriils" 

2 . To carry oLIt training ill pmtidetion arid tiiarketing progrnis, and to assist participating 
counlitrties iil developing imrre efficiet training and marketitrg programs: and 

3. To develop and provide basic inlformattion on improvCd prodtrIIcnorlild marketing For 
use by extension services in participating countries.-

AVRDC and CIP are the onl, intertiatiotil a1riCltture research centers (IARCs) engaged 
solely ill imp,ro iig tile productio 1rind vl"vegetables. Initially. research at the CenterqIra lity 
concentrated on six crops: i.e. initigbcan . soybeau, tomato, sweet potato, white potato and 
Chinese cabbage. In 1976 white )o.ito was droppedit from tile list of principal crops because 
the basic objective of developing heat tolerant gerirplasril had been reached, arid another JARC 
conducted research onl this crop. Pepper was added as a principal crop in 1986. AV RDC also 
undertakes cvalhation of yield and other hortictiIural characteristics of cotiilerciillv available 
varieties (i.e. cauliflfower. iltListrd 1reCCiI. raddish Mnd s1nap bearis) tnrider. trotipicai e iiviroriiieiits. 

AVRDC fn eCtios under the saMe guiding principle as the other IARCs. It follows an 
interdiscipliliry ipproach towards the resoltlioi of key crop problems since problems besetting 
crop production are never simple and always encompass several well-deli]ned disciplirres. 

The Center has been improving the technology of vegetable production for the hot, humid 
tropics since its initiationll 1972 (Opefi 1988). Many COLtries ii the tropics and subtropics. 
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particularly those in Southeast Asia. have relied on AVRDC's improved technology. Any new%technology generated through AV IRDC research is shared with tilenational programs for firther
development, ado ption, and utilization through a nniilb"e tof' mechanisms: inti' ritia1l collaboration
(i.e. scientist to scientist arrangements), trainirg p roto rains, inl'ornation dissemination, symlposia
and workshops, staff travels, collaborative germlplasm evaluation, rescarch 
 working groups.
consultancies and bilateral prograrms. The ('enter also has becn training personnel of the national
 
programs who ultimlatCl trait other technicianis wifilii tile
niatioml programs.

The Asian l)evelopnent B:nk has been as.,isting AVRI)C in attaining, its obJectives. The
Bank's first technical assistance to an IARC wits to AV RDC ill1969 
 toihelp finance tileestablishment of the Center and the de yehpri,.ent o its e.xperimcntal ftri. The Bank also provided
technical assistane to AVRDC which permitted tf Centc," to establish bilateral agreements

with the f*ollowine eovernmiients of'Southeast Asia:
 

1.Outreach Proeranis inl \cmahle Rescarch in 1t RCpuhlic of Korea. the Philippines and
Thailald, T.A. No. 50_7, appro\cd on I I April 1975):

2. Strengthening Vegctablc Rescarch inlIndoncsia and Mala) sia (T.A. No. 5119. approved 
on 15 Februatry' 1983): 

3.Regional Training Proeral illVcctahl ProLuction and Rese',rch (I.A. No. 5143,
approved on 2) Deccinber 1983): and

4. Regional Trainin Prograin ii \'il ettablc Ploduction and Research. phase 11(T.A. No. 
5253, approved on I June 19871. 

The 	Asian Developmient Flank has recently granted AVRI)C another technical assistancefor it planning and organi/ation workshop to establish a Collaboralive Veectable Research
Program illSoutleasI Asiat (Anon Ill'tils 1988a). Tlhis grant w\ill citable AVRIDC to conduct aworkshop aimed at discussing the current status alld prioritiCs for vecgtable reseal Southeast. ill
Asia 	and inopportunity for 	A)13 to review its support to AVRI)C for the last two decades.

The primary objectives of this paper are clearly defined inthe terms of reference providedbelow. "More specifically. tile consultant isexpected to tider take aniassessment of the impact
of the AD3-funded bilateral programs of AVRDC illIndonesia. Malaysia. the Philippines and
Thailand. The various tasks to be carried out inclde lte lollowitig: 

i.Assess the approp.riatness ofthe bilteralprogram apprtaci I' the transfcr of iiew tech
nology from AVRDC to tilerespective National Agricultural Research System (NARS);

ii. 	 Determine the institotio'tal relationship, which iacilitate the bilateral working arrange
ments atid docuiiieIit tileexpericnces o respective NARS:tilt 


iii. 	Assess tileimpacts of (it bilateral prograns ot tile 	dissem ination and generation ofn
technology in the N-ARS. sCI, as for instance, ott varietal improvenent:

iv. 	Asse:ss the contribt;tion of the bilateral programts it! the eneration of knowledge, i.e. 
publications, seminars, symposia. vorkshops. etc.: 

v. 	 Assoss tile importance oft lie hilateral progranis ti traiing yegetable research scientists 
in tile and continent oil the impact of training:NARS 

vi. Assess, as far as possible, the impact of the adoption of new technology generated through
the bilateral programs intlile respective NARS including possible residual eflects which
have indirect bUt qualifiable impacts such its ilproveinent illthe general quality of
research, more efficierit utiliZationt of resoIrces through better iIIvestig ative techniques,
muli-disciplinary approach to problemi solving, inputs into the vegetable industry, etc.;vii. 	Comment, as far as possible, oti the "tppropriateness of the new technology generated
through the bilateral programs, especially on the proILctionl itiput reluireilients and output
effects (increased yield, improved quality, better unif'ormity, etc.):

viii. 	Comment on the cintribution of the bilateral vegetable programs in generating savings in

fbreign exchange, amelioration of huutar.i nutrition, creating employment, improving farm

income, changing the distributio (if income, and increasing tile
income of* small farmers; 
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ix. Prepare a comprehensive report incorporating tileexperiences of the respective NARS 
through the bilateral programs of AVRDC and suggesting appropriate approaches in
the future to effectively assist the vegetable research in developing countries; and 

x. Present the results of the research assessment survey during the workshop on collaborative 
research in SE Asia to at AVRDC 1-5 1988."be held f'ron August 

Methodology 
The Consultative Group for International Agricultural Research (CGIAR) comnissioned

several persons It)conduct allassessment of the CGIAR system to National Agricultural Research
Systems in a number of developing countries (Nestel 1985, Gomez 1986. Isarangkura 1986).
In all these studies, the methods consisted of mailed-questionnaires, interviews with selected 
persons and use of secondary data or a coi bination of tihe three. In this study the consultant
employed all of the above nmethods but with some modifications to insure a larger number of
respondents, particularly in the interview and tLuLstionnaire portions of the study. 

Questionnaire 

A four-page questionnaire was mailed to itsmany AVRDC alumni residing outside Los
Boflos as possible, hoping that a 50% response would be achieved. For those residing in the
Los Bahios area, the questionnaires were personally delivered. Enclosed with the questionnaire
was a cover letter signed by the consultant which explained the purpose of the questionnaire,
the urgency of the study and an appeal cooperation. In the case of Thailand. Malaysia andflOr 
Indonesia. key individuals were identified to whom the questionnaires were sent for redistribution 
to AVRDC aluni in those countries. As a precautionary measure, the cover letter and
question na ir-e were photocopied and sent to llleast two others in the same general location.This method worked very well for Bangkok. Chiangmai. Kuala L.umpur. Bogor and Lembang
where there are a concentration of alumni. Ini a number of cases, the consultant fblloved Lip
the questionnaire with a telegram. 

Interviews 

Personal interviews with administrators, policymakers and crop scientists who had been
involved in the activitiecs of AVRDC 
 were conducted rather than sending questionnaires,
considering that the , would generally be too busy to fill in the questionnaires. Moreover, there
could be no better substitute for such personal interaction with this sector. The interviews were
similarly conducted with a number of almni in order to obtain an elaboration of their responses
and thus gain deeper insight to their problems and suggestions. Some IARC scientists and
administrators, and expatriate consultants were also interviewed to obtain their views on 
international agriculture and networking. 

Secondary Data 

The Bank, AVRDC, and the authorities from the four countries willingly provided the
consultant with available documents relevant to this study. In many occasions, however, reliable
data were not readily available in which case several sources had to be sought to verify infor
nlation. 

The ADB-Funded Bilateral Programs 
The Bank has played a leading role in the establishment of' AVRDC and in supporting its

outreach programs in Southeast Asia. The Bank provided technical assistance which permitted 
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AVRDC to establish bilateral agreements with the governments of the Philippines. Thailand, 
Malaysia, Indonesia and the Republic of Korea in order to facilitate the movement of AVRDC's 
new technology to the national prograns of tie alt'oremen tioned countries (Annyllmou s 1975, 
1983, 1984a). The mail objectives of these agreemcnts were: 

c ductioln tcdnlliqttes oS 
developed at AVRDC: 

i. 	To test in these Ilo.,t cOu ntri e , tie 11w vriCtie,, and pr f vegetables 

ii. 	To determine the best varietiCs aild cutltural lrz'CticCS suited to l19cal con1ditions and 
requireient,,: and 

iii. 	 To multiply and distribute to local farmers the \arieties so selected. 

In generCal. the Prlojcct inclded provision.s to0': 

i. 	The establishment and VIOIcntif an )ut rcachIiCe nter for carrying iut the [i.,ject: 
ii. 	The appo intment it'I ain expatriate Resiident Scientist tor a period of two years to establish 

and operate th ()t treach Progira11 anild to coordinate the work 01fthe Outreach Center 
with AVRDC: 

iii. 	The training of" local technical persottel at AVRDC: 
iv. 	 The supporting service,, by AVRDC. including periodic visits by specialists called Visiting 

Specialists): and 
v. 	The procuremetl of equipment, machinery and supilies reqlUirCd for tile Project. 

The sul)prtiing services to he provided hy AVRDC inclitied: 

i. 	Services. through periodic visits. of such Specialists as shall be necessal\, for the successful 
carrying out of' tile Pro.ject: 

ii. 	Plantin matCrial, and rCsearch data on a sustained basis: and 
iii. 	 Reconill1.dICLI cUIIlt'l pr:'ciccs and necessary experilmental chemicals. 

The Center shatll als, recruit and cntFpoy the resident Scientist and develop his terms of 
reference in consultation with the host gcvertinient and ADB: shall make arrangements and provide 
facilities for the training of local personnel and provide assistan, L to the Government in the 
utilization ot Bank Ifunds. 

The host oovernments, oi the other hanid. aric getierally committed to provide infrastructure, 
research personIeI and ailiin istIatiVC and support stal't for the operation of the Project. They 
shall ensure also the f'illowing: 

i. 	Personnel trained under this technical assistance will he utilized in appropriate positions 
relating to vegetable research and production with the objective Of elisuring the continuous 
operation of thiC outreach programs. The Bank will be kept inltormed: 

ii. 	Procu rentent of eqLuipilent will be Itdert aken in accordancce with international shopping 
procedures, except for items to bc matched with existiig elipment, 

iii. 	 File outreach progranis will be continued beyond the two-year period covered by the 
Project and will he extended into additional vecetable growing areas: 

ix,. 	 Seeds and planting materials of varieties proven in the outreach program will he multiplied 
and supplied to tartiers at reasonable prices; the Bank will be kept informed; 

v. 	Research results obtained by the Outreach Centers Will be documented and published; and 
vi. 	 Quarterly progress reports relating to the activities of the outreach program will be 

provided to the Bank.'* 

Philippine Outreach Program 

The first bilateral agreement implemented was the Philippine Outreach Program (POP) in 
Vegetable Crops (Anonymous 1975). The agreement was signed on 24 June 1975 and operated 
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until June 1977. The Project consisted of the establishment and operation by the Philippine 
Government o !,outreach program for vegetable research and production in the country with 
the objectives presented earlier. The Department of Agriculture was designated the lead agency 
with the Burea, of Plant Industry (BPI). Economic Garden at Los Bafios. Laguna as the principal 
site. 

The AVRDC/POP hs undergone three distinct phases of development (Legaspi 1986 and 
Palo 1988): Phase I - under the ADB Assistance (1975-77): Phase I - under the PCARRD Systems 
(1978-83) and Phase Ill - under the ASSP/PCARRD Project (1983 to date). 

Under Phase I a resident scientist was recruited by AVRDC and posted at the BPI Economic 
Garden with a general terms of refteren,:e as expressed in the objective of the project presented 
earlier. 

The relationship of the Resident Scientist with the staff of iP) is shown in Figure I. The 
Resident Scientist reported directly to the AV RDC Director but coordinated any local activity 
with the BPI )irector who provided him with limited funds to undertake variety trials and other 
experiments. Administratively. the Resident Scientist had only one clerk typist assigned to him 
but when needed any researcher could be temporarily assigned to Lit. This scheme posed some 
problems because the researchers were responsible to the Superintendent and not to the Resident 
Scientist. The Resident Scientist could have acted as adviser to the 13PI Director who in turn 
could have passed on the implementation of activitics to his Regional l)irector down to the 
Superintendent and researchers. Another weakness f the system was the complete freedom of 
the Resident Scientist to do any a\ivity even withou. cor1sulting local authorities or coordinating 
with the BPI Director since his immediate superior was the A\'RDC Director based at AVRDC. 
The Resident Scientist appeared to h,,\'eworked independently of the national program instead 
of working with the national program. 

Secretary of AVRDC 

AgricLlture Director 

BPI COORDINATiON AVRDC
 
Director Resident Scientist
 

Regional Ck p 
Clerk TypistDirector 

Diec o 


Superintendent 

Figure I.
 
Relationship of Resident Scientist in POP with the staff of BPI.
 

Researchners 
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Nevertheless, much was accomplished during Phase I (Legaspi 1988). Among these notable 
accomplishments were: the adoption of recruitment procedures for selection of training fellows 
(Anonymous undated a). Tile early establishment of such procedures minimized, to a large extent, 
the professional jealousies among fellowship competitors and their major backers. Thus, the 
training of technical personnel of POP and other organizations which conducted research on 
vegetable crops were undertaken at AVRDC without too many complaints from the ranks. The 
Resident Scientist strengthened contacts with research workers in state colleges and universities 
(SCUs), and other government and private institutions. Many evaluation trials on the AVRDC 
crops were carried out under Phase I, mainly at POP and other centers such as the University
of the Philippines at Los Bafis (UPLB). Central Luzon State University and Mindanao State 
University. Mist experiments dealt with the testing of accessions, advanced breeding lines and 
evaluation for resistance to pests and diseases. 

Whatever misunderstandings and problems that ensued between the Resident Scientist and
local researchers were forgotten as soon as the two-year contract of the Resident Scientist expired
and lie left the country. The responsibility for running AVRI)C/ POP then was transferred to 
a local scientist. 

In compliance with the technical agreement with AVRDC and the Bank, the Philippine
Government, through PCARRD. continued the project upon termination of the two-year assistance 
agreement. In 1978 PCARRD approved ihe incorporation of AVRDC/POP in the national 
research system as PARRS Project 722 entitle2d "Testing of AVRI IC Vegetable Varieties in 
the Philippines'" for a period of five years from 1978 to 1983 (P: lo 1988).

A local scientist was appointed project coordinator who managed the AVRDC/POP and 
participated at tihe annual program review at AVRDC where lie also reported on POP activities, 
new plans and programs of the outreach center. 

The organizatiinal chart of AVRDC/POP under the PCARRD system clearly shows the 
implementation path of the testing program (Figure 2). The cooperating scientist detailed to 
the project in each of the stations reported to the deputy for operations Who in turn reported 
to the project manager who was answerable to the regional director. The regional director re
ported to the BPI Director. This scheme provided more coordination and more regular funding
than the previous organization since the allocation was incorporated in the regular budget of 
PCARRD.
 

In addition to the BPI Economic Garden as the outreach center, four other stations served 
as satellite stations of POP, namely: Bicol Experiment Station in Camarines Sur, La Granja
Experiment Station in Negros Occidental; Eastern Visayas Experiment Station in Lcyte and 
Misamis Oriental Horticultural Research Center in Misamis Oriental. 

The national scheme for varietal development was followed for all AVRDC crops (Figure
3). Essentially the promising selections were field evaluated in a series of trials. First, they 
were evaluated under the pieliminary yield trial (PYT) at the POP center in both wet and dry 
seasons. Second. those lines that outperformed the standard checks were further tested under 
the general yield trial (GYT) in five cooperating stations. Finally, those selections which proved
superior in the GYT were entered into the national cooperative test (NCT) for evaluation under 
the regional yield trial (RYT) before they were released for national recommendation. 

The five-year operation of AVRDC-POP under the PCARRD system was modified in 1983 
when its operation was integrated into PC. RRD's research system. At that time funding was 
jointly provided by the BPI Research Division and the ASSP/PCARRD Project. Another 
coordinator was designated to supervise and monitor POP. Because of limited funds, all trials 
were undertaken at the outreach center in Los Bafios following the national scheme on variet ,l
development. However, cooperative trials in farmers' fields have been strengthened to verify 
and augment results obtained at the station. 

Issues Raised During Interviews 

A number of issues were raised by several persons interviewed in the Philippines. 
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Figure 2. 	Relationship of Project Manager to cooperating scientists under 
the PCARRD system. 
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Figure 3. Cultivar release scheme in the Philippines (PCARR 1977). 

Visits of AVRDC scientists. The very noticeably infrequent visits of AVRDC scientists to 
the national program has caught the attention of local scientists. Besides the infrequency, they 
often remained too short of a period for useful interaction with local scientists. This concern 
was repeatedly expressed in all four countries included in this study. It is, therefore, suggested 
that such visits be encouraged and so planned to coincide with local annual reviews and planning
workshops and scientific conferences (i.e. annual meetings of the Federation of Crop Science 
Societies of the Philippines and the Pest Control Council of the Philippines). 
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Attendance at AVRDC annual review. possibilit' 

more than one Filipino scientist to attend the Annual Progress and Planning Workshop at AVRDC.

A number of MhIaaysian. Thai and Indonesian adlninistrators also rec,,mend this iinovalive 
Practice. It isenvisioned that institution of this practice Will expose and provide more experience 
to 	members of the NARS. 

Interest was expressed at tile of inviting 

Distribution of AVRDC breeding materials. Thu institution of better coordination in the
 
distribution of AVR DC breeding mMaterials 
 to NARS was requested. A case in point was the
 
usual practice of AVRDC to provide Filipino trainees and other AVRI)C visitors with such
 
materials Without inforlmig POP. This practice result, in waste of time and efforts for all
 
concerned since 
 ian\ of then neither plant lhe seeds nor provide AVRDC with feedback of
 
tile perftor nllicc.
gerlllasill 

Coordination with other IARCs. In the case of legumes, better coordination with other
international centers ,i.e. IITA and INTSOY) is needed so that only selected institutions within
 
the NARS ;hicll are capable t'conducting the evaluation trials hecomte recipients of seed
 
naterials for trias.
 

Thailand Outreach Program 

Although T.A. 5027 establishing the Outreach PrograIms in Vegetable Crops for tile
Philippines. Korea and Thailand was signed on I I April 1975. tile Tha iland Outreach Protiran 
(TOP) became operational only at the end of 1981 due to plitical difficulties (AVRDC 1984).
The lead agency to impleiment the agreement was Kasetsart Uni versity with tileoperations carried 
out in its Kaniphaengi Saen Campus located 100 kin fron Bangkok.

The TOP. like tilePOP. has undergone three phases (AnonymlOus 1984a and 1987. and 
Yang 1987): Phase I - Outreach Program in Vegetale Research (198 1-83); Phase II - entitled 
Regiotal Training Prograin inVegetable Production mrodResearch (1983-86); and Phase Ill
with the same title as Phase If(1987-90). Like with POP. all of these phases have been supported
by the Bank. except that the Government of Switzerland cofinanced Phases II and Ill. Phase
I had similar objectives as presented at the beginning of this section. Phases If and Ill have 
expanded training facilities in vegetable production and research and adopted the following
activities: (a)the Regional Training Program \,Will include a five-month training course leading
to a diploma to be awarded by tileUniversity. Such a training course consists of field activities. 
classwork and lectures covering plant breeding. plant physiology, crop nmaagenient, plant
pathology. entomnology, agricultural chemistryV, soil science, and field experimentation and (b)
the Regional Training Program will include short-terl training courses inspecific aspect '.)I
vegetable production technology. 

The Resident Scientist was recruited under Phase I and has continued to serve until the present
with the following terms of reference (AnonymnotuS Undated b): 

i.Establish a close working relationship between the AVRDC Outreach Program based 
in Thailand and other vegetable production cntrties,

ii. 	 Expand tr.i ning facilities in vegetable production and research for the alorenentioned 
counmitriei isappropriate:

iii. 	Set up the mechanism for and organize in-country wo,'kshops in selected Asian countries 
(initially in countries that already have existing bilateral research aggreenients with 
AVRDC, nanmely Indonesia, Malaysia. tilePhilippines and Thailand):

iv. 	 Provide advisory support for the vegetable research program in Thailand; 
v. 	Upgrade national vegetable research prograis iil Thailand and other countries by

providing training programs invegetable research and production at the Kaniphaeng Saen
site; 
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vi. 	 Ensure in these training programs that the technological advances made at AVRDC are 
taught to the trainees and thus become transferred to their respective countries; 

vii. 	Present course work in his own field of specialty and coordinate the presentations by 
other subject matter specialists; 

viii. 	Organize, according to needs, specific training courses/ workshops on such aspects as 
hybridization technology, home-earden programs, seed technology, crop protection, etc. 

ix. 	Prepare semiannual progress repoi t,, for consideration by tile Government of Thailand, 
AVRDC and the Bank. 

These above-mentioned terms of reference are tor Phase 11and 111: the terms of reference 
for Phase I appeared not to be docuLnented. 

Under this Agreement the Thai Go, ernment is committed to provide the following: 

i. 	Twelve (12) hectares of land at the Karnphaeng Sacn campus of the University suitable 
for experimental purposes fOr vegetable production and research: 

ii. 	Suitably furnished and equipped laboratory, screen house. rrcen house and office 
accornodation, including maintenance and the cost of' utilities: 

iii. 	Such class roomn., dorm itory and library facilities as may be required flOr tile purposes 
of the proper conduct of the Regional Training Program: 

iv. 	Such laboratory and ollice supplies, secretarial assistance and reproduction and 
communication facilities as tile Resident Scientist and the Specialists shall reasonably 
require Ibr the purposes of the Regional Training Program: 

v. 	Such vehicles (includinc drivers aind the cos .f iaintenance aid operatliol) aind such 
other internal transportation facilities as the Resident Scientist anrid tile Specialists shall 
reasonably require I'Or the purposes of the Regional Training Program: 

vi. 	 Such operational devices, apparatus. instrunients and equipment (includilg agricultural 
machinery and farmi elu ipnnt) and other data and information as may be required by 
the Resident Scientist and the Specialists for the successf'ul cMluct of the Regional 
Training Program: and 

vii. 	Suitably furnished living accornniodation including the cost and maintenance of utilities 
(electricity. gas and water services) for the Resident Scientist and his family. 

The host government prepared for the smooth implementation of the Outreach Program. 
In fact, the Minister of University Aflairs, as early as 1 December 198 1, signed a memorandun 
appointing a Policy Board consisting of 13 ricnibers drawn from the Department oh Agriculture. 
the Department of AgricuIltural Extension. the Science Council, the National Economic and Social 
Development Board (NESDB). the Budget Bureau. Khon Kaen University, Chiangniai University,
Prince of Songkhla University and Kasetsart University with the Rector of Kasetsart University 
as chairman and his Vice-rector as secretarY (Anoniyrnous 198 1). Tile Board has the following 
responsibilities: 

i. 	To fulfil the obligations as specified in the Technical Assistance Agreement between 
the Government of Thailand-AVRDC-ADB, e.g. having tie activity center established 
at Karuphaeng Saen camptis of Kasetsart University and working on live mandated crops: 
toriato. Chinese cabbage, sweet potato, soybean and rnuigbean: 

ii. 	To develop policy on vegetable development in line with tile policy of AVRDC and in 
conformance with the national policy on vegetables: 

iii. 	To set guidelines for yearly activities of TOP to include works on research, extension 
and training for the transfer of technical know-how in vegetable production to farmers. 

iv. 	 To coordinate between AVRDC and government agencies working on vegetables with 
respect to technical information, training and germplasnl: and 

v. 	To provide assistance and cooperation with other government agencies working on 
research, development, extension and training on vegetable produrction for the f~armers. 
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'[he Policy Board, ill turn, created an Implementing Committee to perform the following
activities: 

i, 	To work out details of the ;,ctivities accordine to the guidelines adopted by the Policy 
Board, 

ii. 'o set up subcommittees as deemed necessary:
iii. To evaluate the activities carried Out and present reports to the Policy Board:
iv. To take responsibility in lie allocation of' the Thai budget for ihe Thailand Outreach 

Prograins,. alt 
v. 	 TO p repariC the aJnu:tl I roosalpud IiOr the Thailand Outreach Programs. 

The relationship of' the TOP Director! Resident Scientist with Thai olficials and scientists
is presented in Figure 4. As presented in the terms of refecrence of the Resident Scientist, lie
is "to provide advisor\ support for the \eget:'lc research prtograni in Thailand" and his link
is dirt!ly %ith the l'olicv. Ioard witll one of its ftnctions "to coordinate between AVRDCand government aoencies \\' on 'c cuab lCs with respect to technical information, training 
and geriplasn . Theoretically, therefbre. the Resident Scientist is advisory to the Policy Board
and any implementation of 'OP-approved activities should be implemented by its Implementing
Commit tee through its coordinattr aid Thai scientisis who may be attached to the University 
or other Thai government institutions. 

AVRDC 
DIRECTOR 

TOP COCRDINA1IONDIRECO/RSDN
POLICY BOARD SCIENTIST D 

IMPLEMENTING TOP SUPPORT 
COMMITTESTAFF 

Figure 4.
 
Relationship of TOP Director/Resident Scientist with Thai
 

DIFFERENI DISCIPLINES counterparts. 

A number of accomplishments have been reported by the Resident Scientist during Phase
I such as: establishment of TOP offices at Bangkhen and Kamphaeng Saen Campus of KasetsartUniversity which facilitated both business transactions and activities of TOP (Yang undated).
The 12-ha experimental field and a nursery for raising seedlings were developed in addition 
to the construction and remodelling of other facilities at the Kamphiaeng Saen Campus. These
permitted experiments on various aspects of vegetable research (i.e. evaluation of AVRDC
materials and cultural practices) to be carried out on a year-round basis. The Resident Scientist
coordinated also with the national agricultural institutions and helped to select Thai staff forvarious training courses at AVRDC. Among the accomplishments under Phase 11 were (Yang 
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1987): continuation and intensification of inipro in the station, research and training activities 
in Phase I (i.e. expansion o' fiheld research programs to (.hianginai. Khon Kaen. Nong Kai, 
Burirunt. Sonkla and Naratdx al:establishmeint of a network with Thai (overnment Agricultural 
Fxtensiot Agencies to facilitl the translcr of T()P-AVRDC varieties and technology into Thai 
national plogrt.tslls:, coordinat o ki the movement of AVRI( breeding mnaterials and other 
gelnIllplasi to couitries in the IeCion such .s Balladesh. Burma. Cambodia., China, Laos, Nepal, 
Pakistan. Sri L.asii and VietniatnIcolducting a fivC-month training course it vegetable production 
aid rCsCarc.h to ;aCconodate trainees','es inostl\ frot the aforenientioned Coutntries: and 
C0l soi,,nshil . kshops s\, inpsia like the Chinese Cabbage and Seed Production Workshop 
held in Khon K'aen in Ichruair v 184 and tilte SCCold International Mungbean Symposium held 
in Bangkok it No\Cenipr 87. 

Issues Raised During Interviews 

Se\s;,ml issues ,\crc raised h\ those inter,ieCs ed illThailand. 

The role of the Resident Scientist. It i,as this study that his terms of referenceevident flou 
fron Phase I to lhi.tse Ill v,crc not knov into the Thai olficials within and outside the University, 
resulting in liisunderstandii ItILdCotitIsti, The situatiol , firther aggravated when tieas 
Resident Scientist sl.l\.d ol Cese ifter the I;\car Areenient tlIldCr Phase I waIs lerlminalted. 
A Coi1.on1 Co)mptlint had bCCn thellCLrCquet lrocign travcls of the Resident Scientist whom they 
claim should hasc KetCn morel ,.isibl inlhiilaid .onductine research. Such Inisunderstandings 

tile irl\
could havC been asoidCd had parties osCd Cle\ated the status ol'lP into a Regional 
Trainingi Center r 'CgctalC (.'rops aLd ci IrCspI dighl., changed the title frIliii resident scientist 
to reioiial coordinator stairtii With Phase It.In fact. his Itermls of reference clearly' indicated 
th.atd athigher percCnt.agC uf his actiitiCs arC indeed regional coordinatiton in nature. It would 
hav been Ideal allso) if the teriis ol referCnce of the Resident Scientist had been made transparent 
so that e\Cr bo)d\ could Ilae beenf ;aar tihis e\paiidCd responsibilities. 

Visit of AVRDC scientists. :\1hoh this issue is coiinoi0t to all coutitries. one factor that 
parliy contrihtld to its wor.enitig situation is tile apparenit lack oI cOinstant ci ltnttin icatiOn anong 
the parties concerned. Consequentl,,. es en with the frequent ,,sits of AVRI)C scientists in 
Thaiiland. oil\ of the local officials and scientists hada ICae a chance Iotake advaltage of their 
presence. 

Thailand as regional center. .\IthuiOuh Phase II hld bel terminated anld Phase Ill started 
in I )987.it seetiis that there is still resentint fliii alnumber of I)ersniis interviewed that Thailand 
-has becn useI h,A\VRI)C as seed broker and training site" in order to accommodate cou,,tries 

which are not friendly to Taiwan. China. A question oll es to mind at this point: Was there 
su flicient consultat io iii r public hearing within the policyiiakers and scientific coinmurity before 
the said proposal was suhnlitted to AI)B for consideration? 

Lead agency for the bilateral agreement. ) ;pite the fact that TOP has been going on 
for almost seven \'ears with Kasetsart University as the lead agency. there is still resentment 
ill tialeiS its to wIhV this has happe 'Ll.The rationale for selecting an academic institutionson1e i 
over the DIepart ient o' Ag ricuitre to represent the Thai Government in tile bilateral agreement 
should have been itade clear to all concerned. Perhaps the resentment also could have been 
itinitized, if tiot lotally elintinated. if other institutions included on the Policy Board and 
Iplemenling Conmittee would have been niore actively involved in the TOP's various activities 
rather thaitjust attendiniIg teetings inthe aforenientinced bodies. 

Strengthening Vegetable Research: Indonesia-AVRDC 

The Technical Assistance Agreentent (Strengthening Vegetable Research Project) dated 13 
October 1983 was signed by the Government of the Republic of Indonesia, AVRDC and ADB 



182 Villareal 

(Anonymous 1983). "The Project w.'illsupport the efforts of the Agency for Agricultural Research 
and Development of the Government's Ministry of AgriculturC to strengthen vegetable research 
and production in Indonesia." The objectives of the Project and provisions arc simiiar to those 
in the Phiippi ucs and Thailand as presented earlier. One additional provision which was absent 
in all other Agreements, was -(vi) the orgeai/ation of a regional workshop in Indonesia on 
vegetable research in Asia." AARD was the designated executing agciCy' in the Agreement 
(AARD1984). However, tileactual inIIpleln ictation of the Project was Carried out by tle I emnbang 
Horticultural Research Institute (I.FHRI) through the Central Research Institute for Horticulture 
(CRI1) (Anonymous 1986b). 

The original plan was not to engage a resident scientist hut instead selected AVRDC scientists 
would be rotated eCver three months. However, the scheme encoutIercd difficulties and was 
not carried out. Thus, a resident scientist was appointed and rcported to Lembang at tie end 
of April 1986 with the fbIlov\ing responsibilities: 

a. To assist and advise in breeding of v'cetibles. mainly tomato and Chinese cabbage. Also 
to accomplish variety trials in the effort to search for promising varieties: 

b. To assist and advise in organizino the workshop/scininar of February 1987: 111i 
c. To iake a report by the end of the assionlent concerning vecetable research in Indonesia. 

The First Year and Final Reprts cleariy show cd that the Pro ject concentrated on tomatoes, 
Chinese cabbage, swveet pepper anil s\ eel ptlato: there were no cV altatiOni trials coIniductei for 
soybean or mungbectn (Subijanto unldated. Tonguthaisri 1987). Such trials were carried out by
CRIH in its stations throughout Indonesia. The Project at I.lmbmlg notes the following
accomtplishments: the. undertak ing of several varietal trials and cultural managcnment experiments: 
training of lndtlcsian scientists at AVRDC aid consultation with AVRI)C scientists who visited 
Indonesia during the duration of' the Proiect. 

Issues Raised During Interviews 

The most significant issues raisei during the interviews are listed below. 

Coordination among donors. Although this issue was also expressed in other countries. 
it was more prominently ventilated in Inihtcs ia. It appeared that tie interest of donors of si milar 
programs tend to duplicate and con ipete rather than coniplenient activities resulting in 
inefficiencies in tile resources. went to tileuse of their Some donors even extent of granting 
long-term training programs without looking at the on-going activities of the trainee. wl'o did 
not have anyone to take care of his job while lie was away. Naturally this arrangement disrupted 
other activities illwhich the traiice was Cigiagtd . TIhus, more consultation and coordination 
are absolutely necessary to mninimize duplication and ensure comuplcientation of activitiC. For 
instance AVRIDC and the Dutch Project ATA 395 for lowland vegetables cart benefit greatly
if'they coordinate their activities onigentplasin, low pressure irrigation. sex phereinnties. IPM 
and m ly other itenis. 

Discretion in the identification of contribution. In a few instances local scientists 
expressed resentinent at the way AVRDC reports its contribution on variety releases because 
the report seems to diminish the role of cooperating scientists who experien,:e great difficulties 
in the midst of low resource conditions. 'lhis issue is so sensitive that it can damage the 
prolessional kinship betvccn AVRDC and sonic NARS scientists. The provision of credit where 
credit is due is the best manner to deal with this issue. 

Communication among staff. It Was Utfortunate that the Project was known only to a few 
staff of time Institute. Iii fact, a number of staff did not even have the opportunity to interact 
with the Resident Scientist. It is essential that internal conimunication and interaction should 
be improved or instituted if absent. The lack Of conitntiication is bound to be exacerbated, 
however, if the Resident Scientist does not exert extra effort to interact with others. 
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Strengthening Vegetable Research: Malaysia-AVRDC 

1,he Tclnical Assistance Agreement (Str ngthninCirIg VcMIetablC Reacsh!lPIriJCt) dated 27 
January 1984 was signed between the GovernmI rent ci Mi a. AVIN'ail A )11 (Annmiouns 
1984b). The Project supported tle efforts of tlieN' .a.,sianA,,\grictiltril Rescarch anil 
Development Institute Ilo the Governmentn's Ministry ott to strengthenoMfRl)I Agriculture 
vegetable research and pr~odu(ction in Nala\ sia. TIC Objectives of" the Project were sitmilar to 
those f0r the Philippines. Thailand and InoInCSiat as PCsCnteCd earlier. 

A resident Scientitist was recruited by AVIRI)C atnd rC)oted far duty at MARDI inl October 
1984 but rCsignCd frtiii his p)sition iill)ccil)Cr of the SiillIe 'ats\e.r. He re)lacCd by at1her 
resident scientist illFltal'r\ 19185 \oiha riinaincd iiittil the endil0the Project in Novciiber I986. 
Both residcnt scieitisis \\vrC posted at M.ARI)l's .Jll Kuii Slation. 'e\ each Spent abolit 
tine nontlh in Malaysia fiiiliariiiil,£ tlem Iselves\ ith lie vegelable ICSeah pIrOlkiLtiin of the 
coun'ty. Thre \\ciC brieId about ,I.ARI)I's \ecetahle re"earlch piocran and visil(d \irious 
agricultural ageicies a.id \cg l-gtI,\ lil alesiii the CtMt\ .It \\ Caflle rientatiortas Otil this 
arid coltailitioll thi the ieMuS OfIriclCrcC Ofilhe Rsillit Scientist \\er.e .l(Saliaranprepied 

1988a).
 

The Ul.M r-illt.lllterlls ( 1 cl llic ,\elcof 

a. To laciitatc tle iitl\clli.illt plait iterials .idttlur ccii iiplaiii fot AVRDC or other 
soll I'Ces: 

hv To assist the )irector t the Micllianctis Crops Rcse.arch I\)i isioi in ialalig the 
Ifunds alltted to the Prtiject:
 

,
To.assist the Directoir in arfranwili_g for the \,isit of AVRI( sicitists: 
d. TO IfailitarC sCindiing officials IOr training at AVRI)':tIle atoMARI)l 
.'lThelp rvie\ MARI)I icCillcli progrllis: alti! 
I'. Cirrv tint csaltiatioli trials oIAVIII materials anid otherTo research Projects (i.e. 

experiicits) based oiltihe estahlis ed prioritlics at MARI). 

These tlerills of refernc'c, Were maie to if' all.known must, not ofticers of' MARDI. 
particularly tloiie ilved ill vegtable reCar h.c 

The Smooth inplenentation of lhe Project in Maila'sia was prilnile, cluIto mu1Littual 
utnderstarirling beceen the Resirlent Scientist ald the )irector of, the N'iscellaneOus Crops 
Research l)ivision wil. in turn. colniuni.'ted with his ofliciils. 'liehkey factor was good 
cotLuuiuicat ion. The godirelait onhip between tie Residrnt SCiilii t anrd IMARDI scientists 
W\is ve'v eVirLICnt te Cti rSC this Stl\'. Itl his inilial appointment y'ear wasit t1' fa.'Lt oloile 
extenderd for a1iiother hall 'air. 

Aniong thie otsIltaitliiig acc.oilplish ments ii' te' troiject \ei (Saarlatoini 1986. Salaran 1986. 
Sahiaran itl these ro -crdiILs): illttuiictiin t' AV\RI)C breedingllir re eVal tarlet matriaIs which \\'e 
uidrli-seveil environments in Malaysia: identification o proillising lines ot' soybean (4), 
mnng.ll&'helil (2) aitnltittto (5): intrtliduction tif s\eral cultivars of di'l'r.erent kinds o'vegetables 
srich as aspirra s (45). broccoli t I).elggplant (2t). cabbage (25). carrot (19). culifltower (25), 
cucutinbetr (24). girlic (5). lULce 1181, Otlitll(14). pea (7), Swveet pepper (311. hot pepper (36). 
-rAldiSh (9). Spinach (171. tiiiato (22) and tUllil ( I ): ilitiation Ola eirt 1lit', rsistaiCeCt) \,t't itS 
veCgetables LliSeiSeS: initation ui iItee Ipitii.ageitint IIP diauiorrlback nth: aindir )oln 
training of MARDI officials at AVRI)C. 

Issues Raised During Interviews 

The itllst promincnr issues raised by persons interviewed ili Malaysia follow. 

Hiring of Resident Scientist. The experience with the first RCsirhlent Scieltist, who tcsigried 
after two nonths, was so unortunate that MARI)! officials were concerned about the hiring 

http:r-illt.ll
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procedures for the Resident Scientist. They asked for instance whether the work experience
of candidates, particularly in developing countries, had beer, considered during the selection 
process. Another qualification suggested by a Filipino scientist was to require resident scientists 
to have some degree of experience in management in addition to their competence as scientists. 
Were the appropriate requirements of the host government given consideration (i.e. plant breeder 
instead of plant pathologist)'? Was the host government consulted before the final decision was 
made? 

Type and timing of training. Very likely the host government sends personnel of varied 
qualifications and would, therefore, require different types of training programs. (i.e. production
training, research internship and special purpose training). Failure to recognize this early enough
would result in inefficiency and failure to maximize the full benefit of training at AVRDC. 
Adjustments should be made, therefore, to match the qualification of the trainee so as not to 
lose his/her enthusiasm. 'his would also make the training intellectually rewarding and pleasant 
as well. Concerns were also raised in assigning the trainees solely to junior staff without even 
meeting the senior staff who happened to be on duty travel at the time of initiation of training.
SuLh incidents may be isolated but should be mentioned because they create a negative impression 
to the trainees and are embarrassing to the junior staff who appear to have just received the 
assignment to substitute their superior. Thus, if' this is a ca;e of poor timing or an oversight 
on the part of the appropriate center personnel, extra efforts should be exercised to avoid these 
occurrences in the future. 

Impact of Bilateral Programs on the NARS 
The consultant concurs with the recent paper of'Jalnke ct al. (1986) that 'Impact assessment 

of research activities is a complex task and this is true, in particular, with respect to potential
effects of the International Agricultural Research Centrcs.'" This is true because the probable 
causes of these potential effects are usually multiple (i.e. government policy, national discipline, 
government and public will, IARC, etc.). Thus, it is not simple to quantify the contribution 
of a particular cause to a particular effect. Impact assessment becomes more difficult, especially
for younger centers/programs than older ones, because it generally takes at least 10 years before 
quantifiable benefits can be measured from a research undertaking which involves the developmentof a new crop variety. This process can take even longer if variety development starts fi'om 
the transfer of a useful gene from a wild species to a cultivated variety. For instance the usefulness 
of the self-pruning gene in the tomato was realized only 26 years after its discovery and 
incorporation into a cultivated variety. The gestation period is slightly shorter in the case of 
applied research. In this study the oldest program was from the Philippines which was 
implemented in 1975-78, whereas the youngest program was in Malaysia which was undertaken 
in 1984-86. 

The approach used in the impact assessment of' other centers was adopted in this study,
that is the consultant assumed that any improvement in the NARS, with respect to the mandate 
crops, that can be associated with any activity of AVRDC is considered as part of the impact
of AVRDC on the NARS. Based on the interviews, questionnaires and secondary data, the impact
of AVRDC oti the NARS is in the following areas: generation of technology such as improved
gcrmplasm which AVRDC disseminates freely; staff development primarily associated with the 
AVRDC training programs, and dissemination of knowledge through publications, workshops 
and symposia. 

Generation of Technology 

AVRDC has made exceptional progress toward achieving many of the goals in its origional
mandate. The Report of the Third External Review (AVRDC 1984) of AVRDC clearly em
phasized this, "Among its five mandate crops, Chinese cabbage has been successfully adapted 
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to tropical cultivation: tonmato has been significantly improved in its ability to grow and set fruit 
under high temperatures and high disease pressures: tilearchitecture of the tungbean has been 
restructured and the genetic improvements for yield potential increased markedly: tilesoybean 
has been tropicalized to yield well lundcr short-day lengths in tilepresence of a number of biotic 
and abiotic stresses: and the sweet potato has been improved to produce high yields of nutritional 
roots for both fo d anid an inial feed." In fact. fIor m1ost persons interviewed, tie distribution 
of parental materials and itmproved gernplasi is the most useflu I contribution of AVRDC to 
the NAIRS. Other promising technologies generated which have slowly gained recognition are 
a n um[aber o1 in n ovaliVc management practices for vegetable production. 

Germplasm Resources 

Jusit.s any other IARC with a cormmodity orientation, AVRDC has ciphiasized the collecton 
and identification of diverse gerniplasin (current collection totals 27,158 accessions) to serve 
isthe pool from which desirable genes can be used when needed. Many of tileSoutheast Asian 
native ctltiiars airestored at AVRIDC and thus it serves as a repository f'0r their valuable genetic 
resources. The International Board Ior Plant Genetic Resources has designated AVRDC as the 
official repository lf0r tileworld mungbcan collection and the Asian/Pacific sweet potato 
-ollection. AVRDC iscurrent]\ i tileproccss ( f being c nsli Ited to hold the wIrld base collection 
for pepper. Scientists have effectiVciy ev-aluatCd and utilized these diverse getnplasni in their 
improv'ement progranis. Over the vcars AVRDC has disscm inated sulbstantial getnrilplas inof its 
principal crops in the form1 of basic genetic resources, and improved germplasi (i.e. carl\ and 
advanced breeding lines) to Southeast Asian NARS ('able I1. 

Table I . Gc. etic materials distributed to Southeast Asian national programs, 1974-87. 
Chinese Sweet
 

Country Soybean Mungbean Tomato cabbage potato Pepper Others Total
 

Indonesia 8,229 4,517 1.217 557 220 8 189 14,937
 
Malaysia 1,417 1,075 1.597 952 177 54 313 5,585
 
Philippines 6.073 10.093 10,132 2,865 1,509 28 1,791 32,491
 
Thailand 9,032 9,743 4,693 2,544 583 72 948 27,615
 
Total 24,751 25,428 17,639 6,918 2,489 162 3,241 80,628 

Source: (Tay 1988). 

Advanced lines of AVRDC germiplasi are being effectively tested in the NARS throughout 
Southeast Asia. The testing program has resulted in the iore promising materials included in 
their testing programs. 

Promising Technology 

Scientists and AVRDC aluituni from NA RS identified a number of promising technologies 
which have gradually been adopted intheir respective countries. Some of these are the use of 
plastic mulch illvegetable beds, nylon net covers For raising seedlings, plastic nets/sheets for 
protected vegetable cultivation, lifting of sweet potato vines to enhance better root formation 
and appreciation of integrated pest management to control the diamondback iioth. Although 
such promising technologies have not been necessarily developed by AVRDC, the Center has 
acted as a window to either directly or indirectly introduce this technology to the NARS. 

Staff Development 

Investment in human resource development has generally provided good dividends because 
the availability of well-trained and dedicated researchers and extention specialists is a key to 



186 Villareal 

Table 2a. Recommended soybean and mungbean varieties in Southeat Asian NARS using AVRDC 
germplasm, 

Crop/Variety 

Mungbean 
BPI Mg2 
BPI Mg4 
BPI Mg7 
Kamphaengsaen I 
Kamphaengsaen 2 
Chai Nat 60 

Manyar 

Nuri 

Walet 
Gelatik 

Parkitz
 

Soybean 
BPI Sy4 
Sukothai I 

G 2120 

Wilis 

Kerinchi 
Tidar 

1988. 

AVRDC number 

VC 1163 
VC 2764B 
VC 1973 
VC 1973A 
VC 2778A 
VC II 78 
VC 1089A 
V 2773 
VC 1163A 
VC I160-22-2B- I-B 

AGS 73 

AGS 9 

G 2120 


-

G 2120-M 

Year released 

1984 
1986 
1988 
1985 
1985 
1987 
1983 
1983 
1986 
1986 

1985 
1986 
1980 
1983 
1985 
1987 

Source: McLean 1988a and NARS 'Data not yet available (Hakim 1988). 
Orba). XFrom a cross (G2 120 x Davros). 

Country 

Philippines
 
Philil -ines
 
Philippines
 
Thailand
 
Thailand
 
Thailand
 
Indonesia
 
Indonesia
 
Indonesia
 
Indonesia
 

Philippines
 
Thailand
 
Indonesia
 
Indonesia
 
Indonesia
 
Indonesia
 

YFrom a cross (G21 20 x 

Table 2b. 	Recommanded tomato, Chinese cabbage and sweet potato varieties in Southeast Asian 
NARS using AVRDC germplasm, 1988. 

Crop/Variety AVRDC number Year_leased Country 

Tomato 
BPI Tm-P-I ('Mapula") CL 2784-1-1-4 1987 Philippines
 
SVRDC 3 L 22 1980 Thailand
 
SVRDC 4 CL 1131 1980 Thailand
 
Ratna L 21 1979 Indonesia
 
Intan L 33 1979 Indonesia
 
Berlian L 15 1984 Indonesia
 
Mutiara _ ? Indonesia
 

Chinese cabbage
 
Esperanza 76 M(3)-27 1982 Philippines
 
Corazon 76 M(3)-35 1982 Philippines

Reyna Elena Hybrid 62 1983 Philippines
 
Sagihe 77 M(3)-26 1984 Indonesia
 
Talaud 77 M(3)-40 1984 Indonesia
 

Sweet potato
 
BPI-SP I LO 323 1983 Philippines
 
BPI-SP 2 CI 693-9 1985 Philippines
 

Source: McLean 1988a and NARS. ZFrom a cross (Gondol x Intan), data not yet available. 

the success of agricultural research and development programs. That is why all grants and/or 
loans in the agricultural sector have always included a strong component on staff development. 
It is not surprising, therefore, that administrators and AVRDC alumni of NARS perceive any type 
of training program as an equally significant contribution as NARS receipt of improved germ
plasm. 
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AVRDC has continuouslv trained national tectihnical personnel f'romnmany develohping 
countries. To date the Center has trained 72 research and extension personnel under the bilatteral 
agreenient p:,ogra1ms with the Southeast Asian countries ('Table 3). Trainees 'lot the Philippines 
can te nlostlv froin tie Department 0t' AgricultIrC anud State Colleges and Universities (SCUs). 
Those froin 	 tliiersitie ,withit'c,,extension agen1ts Irt'Thailand represenuted tile mt the Department 
of Agricultural Fxtensiot and researchers from the )epartment(t o'Agricuhlure. Whereas. all 
trainees in Malasia and RItdonesia catle fron lational researih itistitutes: the Central Research 
lnstitute for Horticulture in ludonesia and MARDI)I in Malaysia. The higher lmhb'r of ADB
supported trainees in Malaysia \%as due to the polt icy o NIA RI)i to send officers for short-teril. 
rather than hog-ternt. training. There are also 253 persons cLutfront the fourt ttrit:s who have 
been trained at A\'RI)C thrmugh other prograis. hn this reu:ard the Philippines ,ent more 
persMaul to \VRI)C hccauC of the abilit\ o'Fi!ipiln NARS to solicit more external support
br1 this putrpOsC. 

\ slttttar* ol A\'IC alutni %,it) rcsponded to the survey is presented inll'ahlc 4. The 
expected 50"; icspuinse 1'ron) the alum1nni sur\ ec d as, dchieVCd. This rCsponse is conTsider'd 
aCC..ejia!H1sillC the consultanl had less thatMit mouths toIttail the LtLeStionlllaiires to tie a klln;. 
Besides sevcrai qetstionnaires were retVurnCd t tihe Consut41talnt dile to itisuficicat aid/tr change 
of address a llalllberh aumni. Ncertheless. time response of' AVRI)C alumni whose 
participation itt training proerall, %\,'as LunddIb,', AI)1 reached 71'' which was 1ut12 higher
than the 49 (' respotse obtained tonm al umni ,tuppoled Indonesiabw other funding. Alutnli from 
tailed to Cqual the eltlmusiastic espMsC receCivCd iol1 Aulniti of Malaysia. the Philippines and
Itailand. 

Table 3.	National program personnel from four Southeast Asian countries trained at AVRDC, 
1987' 

Countries ADB-funded Other funding Total 
Indonesia 	 14 49 63 
Malaysia 	 30 10 40 
Philippines 	 14 124 138 
Thailand 	 14 70 84 
Total 	 72 253 325 

Source: Castro 1988 'Includcs trainees at AVRDC headquarters and in the Regional Training Center in 
Thailand, 

Table 4. Distribution of respondents to the alumni survey, 1988. 

Country ADB-funded 0 total Other 00 total Total 00 total 
1110.) per COuntr.-. funding per country (no.) per country 

Indonesia' 4 33 Is 31 19 31 
Malaysia' 23 92 I 10 24 69 
Philippines 14 100 78 63 92 67 
Thailandz 8 67 31 44 39 48 
Total 49 78 125 49 174 

'Two alumni are on study abroad. 'Five alumni are on study abroad. 

Resuts of survey' amone ,AVRDC alumni provide Ihe bIllowilg inferences: 

1.Several AVRI)C altunni have acquired advance deiIree s a id other flurms of profi ess iontal 
adan'cemen ialter tihey returned front AV.RIDC traitning. Many. especially those from 
tie Plhi ipp i ties. have received profIessional awards and other recognition for their 
activities. 

2. The iiiajority f thi1e atuti n v'eremained associated with their original agencies where 
they have been serving is;,dtninistrators. teachers, researchers and extension specialists. 

55 
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A number occupy key positions in their organization which suggests tIlen,.jor role they
have been playing in policy tormuliation and implenie tation of prograins in vegetable 
crops.

3. The two most important contributions of AVRDC it)NARS arc gertuplasin distribution 
and manpower training.

4. There isa genteral acceptance among the alumni regard inc tile AVRI)Cmanner in whiic 
conducts its various training programs because they are practicai and refevan, to the 
conditions in their country of origin Inaddition to benefiting from tlhe expertise of AVRI)C 
stall. 

5. The most useful aspects of the training program are the practical skills obtained in tile 
laboratory and in the field, id field trips to local research institutes, markets and agri
cultural production areas. They improve tleir conipetence and develop more confidence 
in undertaking research and transferring technology to farmers. 

6. The limited application of whatever :'chnology gained from AV RDC has been attributed 
t) lack Of fLiuiding to aquire eluif npellt and 1o assuiinc Miesearch pnellsC,and the low 
priority of vegetable crops in their organi.aiions.

7. Less than 50' ," of those sLrvex ed have maintained contact with AVR DC through corres
pondence with their l'Ormer ,.J,sers and the AVRDC librarian. However,. a very small n
number olAVRDC alu ini have c,tdUcid ;l iitproject wii the Center or have attended 
Center-sponsored workshop,/s-,mposii.

8. The most serious problcris .ielutiOed byV1nan1alumni iticlude: .'k of'eoniunicatior 
between alumni and AVRI)C: (h)1ack of suip-ort 1toilunii to attend Center-sponsored
activities: and (c)limited circulzuion of AVRDC publicaitions.

9. AVRDC aluni survevd suggesied the following recommendations: (a)invol\'C alumni 
when AVRDC scielti.:ts visit country lrogr;1tis: (h)publish a quarterly AVRI)C alumni 
newsletter: (c)hold an AVR DC aluni reunion once ecer,,, two to fi\'eyeais: (d) provide 
more fellowships to enable AVRIDC alunr: to attend Ak\RO)C-sponsored activities and 
to enable them to undertake graduate studies: (e) restore the sending of AVRDC puhlica
tions.
especially to those researchers who are far aw:v fri' li taries: and (f) prepare a 

lecture syllabus for topics included ill ,he traizing program. 
Workshops /Symposia and Publications 

In addition to improved germ plasm, AVRDC research results are available to the NARS

through the holding of workshops/synposia wit published proceedings. AVRDC holds major

symposia periodically to review the latest developments in the research and development of
AVRDC's principal crops and speeia topics such aWsrUst f' 'heaiMs atid the dimnoidback mioth
 
pest. Although these syimposia are generally open to Citost scientists, as a rule, key national
 
program personnel from the fb*ur Countries are al 1as iv ited to participate (Table 5). AV RDC

also regularly invites a national program staff member from each Af the fou1.r cOtnItries to 
participate in tileAVRDC annual Progress and Planning Workshop. This annual Workshop gives
the national progranis the opportunity t)present their country's current research and dev'etl pnient
in vegetable crops, in addition to involvement i, the assessment and planning of the ,,etivities.


AVRDC list)provides a wide variety of"pib iSitled ihf
Ornmatic, intile form 0 f annual reports,
proceedings, technical bulletins, international cooperative guides, bibliographies, directories,
journal reprints, newsletters and news releases 1or distributionl to libraries. researchers. extension 
workers, administrators, and others throughout the world. Thie extent of AVRDC's mailing lih't
in Southeast Asian countries is indicative of its conlittmint to disseminate knowledge to ii. 
many users as possible (Table 6).

The increase in the tmiiber of libraries and other recip;ents over the last six years is
impressive. Most AVRDC publications are als, available at discounted prices from several outlets 
in developing countries such as India. Indonesia. Kenya, Malaysia, the Philippines and Thailand. 
Clearly, AVRDC activities have been reaching the region, not only through its improved
gerniplasil and alumni but through its publications as well. 
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Table 5.Participants from Southeast Asian countries inAVRDC-sponsored workshops/symposia 
1977-88. 

Symposia'Wor'shop Southeast Asia Other Total no. No. of
 

(place.date) Indonesia Malaysia Philippines Thailand countries of countries 
participants represented 

Pre- and Post-Harvest Vegetable 
Technology in Asia (Los Bahos, 
Laguna Philippines 7-12 Feb. 
19771 I - 26 4 13 44 10 

Rust of Soybeans - The Problems 
and Research Needs (Los Baios, 
Laguna, Philippines 
4 March 1977) 

28 Feb.-
I - 17 2 13 33 8 

First International Mungi-ean Sym
posium (Los BaFios, Laguna, 
Philippines 16-19 Aug 1977) 4 6 91 5 33 139 17 

First International Symposium on 
Tropical Tomato (Tainan, 
Taiwan,23-27 Oct. 1978) 4 3 23 9 90 129 18 

The First International Symposium 
on Chinese Cabbage (Tsukuba,
Japan I l-I S Sept 1980 . I I 3 2 185 192 20 

The First International Symposium 
on Sweet Potto (raln 1 al.a 

23M27 March 1981) 3 9 2 92 106 23 
Soybean in Tropical and Sub-
Tropical Cropping Systems 
(Tsukuba, Japan, 26 Sept 
I Oct. 1983) 

-
8 3 4 11 200 226 29 

Soybean Varietal Improvement 
(Jakat ta,Indonesia 21-22 July 
1984) 7 I 9 II 29 12 

Vegetable Improvement Garden
imgWorkshop (Bangkok, 
Thailand and Tainan, Taiwa 
22-26 April 1985) 3 4 2 8 17 5 

Diamiondback Moth Management 
ITainan, Taiwan lI-I 5 March 
1985) 7 6 7 12 108 140 20 

Second International Mungbean 
Symposium (Bangkok. 
20-25 Nov. 1987) 

Thailand, 
5 4 12 86 83 190 25 

International Symposium on 
Integrated Management Practikes 
for Tonmato and Pepper Produc
tion in the Tropics (Tainan. 
Taiwan/22.25 March 1988) 4 3 4 4 164 179 33 

Total 48 27 209 140 1,000 1,424 
ZSummarized from AVRDC doruments. 

Economic and Social Impact of Bilateral Programs 
The economic anti social impact of bilateral programs are similarly difficull to trace because 

of the tl0lowing reasons: (a)except for the Philippines, the bilateral programs are still too young 
to be fuily assessed; (b) all programs are research rather than production oriented in nature;
(c) identification nfa suitable variety is the first step in any food production program; (d) seed 
production of identified varieties is still a problem in most countries; and (c) commercialization 
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Table 6. AVRDC mailing list for Southeast Asia, June 1988. 

Country Library 06 Total no. of recipients 00 

1982 1988 increase 1982 1988 increase 

Indonesia 1I 20 43 174 212 22 
Malaysia 17 22 29 196 191 3 
Philippines 28 77 175 471 639 36 
Thailand 9 15 67 233 269 15 

Total 68 134 97 1,074 1,311 22 

Source: (McLean 1988) 

of AVRDC-introduced technologies is very limited. Despite the above-mentioned difficulties, 
however, there are good indications of the potential economic and social impact of the bilateral 
programs to the four countries. 

Economic Impact 

The most important parameters being used in assessing economic impact include: employment
generation (i.e. Jobs created by the industy): upward trend in real income of all sectors of the 

industry (i.e. farmers, workers, processors, traders, etc.). All or any combination of the above 
are likely to occur only if the technology generated ( i.e. new varieties and cultural practices) 
is adopted by farmers: price policy for agriculural crops and inputs ard support services (i.e. 
credit, marketing facilities, extension workers, research back-up) are made available to the 
growers. Such conditions vary from nrogram to program. 

As indicated inTables 2a and 2b. a numnber of AVRDC introductions (accessions or derived 
cultivars) have he,:n released for commercial production in the four Southeast Asian countries 
included in this st,:dy. As lar as adoption of these varieties is concerned, the NARS provided 
the consultant with some estimates showing the approximate area grown to mungbean and soybean 
(Table 7). 

The impressive figures in Indonesia can he partly explained by the attention given to legume 
crops in that country. The adoption of legume varieties inThailand and Indonesia ismuch higher 
than in the Philippines. One explanation given is that the new varieties in the Philippines have 

t.iust been released ; v. no sufficient seeds are available. Besides the local recommended varieties 
developed by Filipino breeders are still generally more preferred by both soybean and mungbean 
farmers. The nonadoption in Malaysia is probably due to the limited extent of legume production 
in that country. Although no exact production figure could be obtained, NARS scientists 
interviewed were confident that the adoption of these varieties in national legume production 
could substattially increase yield and incoraLc of fartners. New mungbean varieties, in particular, 
have been repeatedly mentioned in the Philippines as becoming more popularly grown in both 
upland monoculture (in rotation with corn and rice) and after paddy rice because of their earliness 
and resistance to diseases. 

Table 7. Approximate area grown to AVRDC varieties. 

Crop/Country Year Area grown (ha) 00of total 

Mungbean Philippines 1988 600 2 
Thailand 1988 16,000 4 
Indonesia 1987 30,000 12 

Soybean Philippines 1988 73 1 
Thailand 1988 10,417 5 
Indonesia 1987 360,000 30 

Source: (Legaspi 1988, Sumarno 1988, Srinives and Yang 1988). 
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The adoption ofrittam and Chinese cabbage om the other hand, is qluite slom..A ain, the 
reason given is the unavailibility of seeds in the market. Breedc r seeds of1"recoillended varieties 
of tomnato are made available to government stations but since there is less emphasis on vegetables, 
wider extension of inmproved tomato varieties is reIegated to a lower priority. . ven w:ith tile 
presence of a fairly good scheime Of' varietyx' reIlcase a1d distrribhui as e xcmpl iid in the 
Philippines (Fig. 3) and in Indcocsia (Fig. 5), tile adoption rate is unlikely to increase if 
governmental tood policy is not sup)port ive l"a particular c0miii odity. In the Philippines one
tenth o 1alihectare is prog ralnl ved fur breeder production of 13P1 Tln-P I w ihereas in Indonesia 
a decreasing trend in olindation seed prduction is rcported: 45)) kg in 1985-86, 304 kv in 1986-87 
and 12 kgriin 1987-88. lie seed pird[ n rrts if ntnato is due to tihe absenceThe decrtease in tiOLIIcfo 
of' a rarti proclclioti program ii lndol ciai. 

The case of Chinese cahhage seeds is different. It is not oily less populaly grovn in tie 
four countries but its sv :d productio is More difiClt aind requtires more so ph istica ted skills 
than seed prdutctioni of othe'r AVRI)C crops. .\ttetupts \were made in the Philippites to produce 
Chinese cabbage seeds but failcd. AVRI)(.' has realized this difficutlty and has just Ittiished 
a techntical htilletin on Chic.w C:'Oap'Bicciling aml .e''d f'rodniiioli ill i 7"Tropic. to help 
overcome this constraint. 

It ippears practical that seed productiot if totliaroes and Chiniese cahbie Cneeds t be 
ntidertaketn by privte seed compatlies. The coiSiltlint beliexs that this undertaking could be 

attractivc to seed cotlpanies conisidcriti that there are at IKcast 68,00I) hia Lrolt. i t toniiati and 
a I'Cw thotinstid hectare.-, to4ChileSes calbh;lu' in it. four cotitiiC.S. 

The Philippinie experience in processinl)l nie'it:totti:i, high lighlting in)aits study because 
it is a clear illustrilion of what caI happen if a fatorablc Cotibiniatitin of factors atre giver1 for 

Statonl trials M~ltilutcili01i;1i
' 1 ,<IilC(ed)t 

On-ftari ye rmif 
(Directorate to E.tniop ) 

Demonstrat inn 1)ots 

Format 
release 
(LERIH) Seed 1)rodtiction 

Breeers 
Seed s 

tDirectorat - of Sued Production 

Extension seed farms 
(foundation/regtered seers) 

Extension farms Prliate Co,, . ies, Private contractorEE = (Iseed growers) I 

Figure 5. Release and distribution of new varieties in Indonesia (Anonymous 
I984c). 



192 Villareal 

agricultural development (Villareal 1988). h; this particular case, such factors included alert 
government officials, appropriate technology, effective change agents, conscientious field workers 
and farmers willing to participate in a new venture. 

AVRDC has been involved indirectly in this venture because the project concept and the 
origional technology (i.e. varieties and some production technologies) flowed to the Philippine 
Fruits and Vegetables Industr) Inc. (PFVII) in Pangasinan Province from AVRDC via the POP 
in Los Bafios. From the results of a IPCARRID-supported pro ject at the Institute of Plant Breeding,
.he growing of wilt-susceptible tomato following patldy rice has been introduced. This practice 
allows wilt-sucvptihc but processable varieties fron Calilbrnia and AVRDC to be grown in 
Pangasiaan. In the past bacterial wilt precluded successful production of tomatoes. The first 
crop of processing tomatoes grown in Pangssinan used sonic selections from AVRDC's CL 2784 
series and the recommended cultural practices from AVRI)C since local technologies were 
nonexistent at that tinc. 

Like the Taiwan model of producing processing tomatoes, the factory provides growers 
in the Philippines with the following: assured market and support .,cr\'ices for the tomatoes (i.e. 
some lorm of credit and extension workers). With this arrangeuLent, therelore, growers are 
encouraged 1o produce iore resulting in excellent yields and high net return per hectare. For 
ir,.itance the PFVII obtair '20 t/ha in 1984, 14 t/ ha in1985 but increased to 28 t/ha in 1986. 
These yields are not impressive by '-':iperate standards but nicy are two to three times higher 
than the Philippine national average and they were accompli shed within three years. Moreover. 
during the 1986-87 cropping season several farmers obtained yields higher than 50 t/ha and 
sonic even obtained 70-80 t/ha. The higher yield increases the farmer's income anJ improves 
his to~al farm income since tile tonlato is an additional crop planted after paddy rice. In 1986 
local paste productiol :upplied 32'1, of the domestic requiiement, thus saving precious foreign
exchange and providing addilional jobs to workers in the manufacture of farm inputs and in 
the processing of tonw.o p:.stc. 

Social Impact 
The ultimate goal of all research and development programs in vegetable crops, particularly 

in developing countries, is to improve the live-s of people, especially the small farmers and the 
rural poor. One approach to :chievc this goal is to increase their income and improve their 
nutritional status as articulated in AVRDC's garden project (Llemit and l..astimosa 1988). It 
is perceived that an improvement in the yield level of vegetable crops would result in increasing 
the inconie of the farnier and improving his/her purchasing power. The increase: in purcilasing 
power will allow the purchase of more nutritious foods, including vegetables for the family.
Alternatively the family can obtain its supp1V of vegetables and other nutritious foods by growing
them themselves for home use. 

The assessment of social impact, inlterms ol'ameliorating human nmlnutrition, is most difficult 
to achieve due to the time limitation and absence of baseline data on the nutritional status of 
people in specific areas \,,here AVRI)C technologies have been transferred. Besides, ill order 
for such an assessment to be carried out it would require cooperation of at least the health, 
education and agricultural sectors in both private and government agencies. Unfortunately, in 
this study', cooperation only within the agrictltural sector was sometimes even short of expectation.
In addition this study was not designed to conduct an in-depth analysis of the nutritional status 
of the four countries in relation to vegetable production. The impact on the nutritional status 
is so important, however, that a special project study oil this subject deserves to be undertaken. 

Summary and Recommendations 

Lessons Learned from Implementation of Bilateral Projects 
Certain problems have been encountered in the implementation of the bilateral projects from 

which a number of lessons have been learned. These lessons are pointed out in this section together 
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with appropriate recommendations meant to minimize mistakes and achieve aa efficient and 
systematized implementation of future collaborative projects. 

Project duration. All admini';trators and scientists involved with the projects felt that the 
duration of two years was too short to be able to derive full benefits from any project, especially 
when dealing with the testing or adoption of a technology. A longer duration will enable a NARS 
to gain more experience in implementing the project when it takes over. 

Recommendation. The consultant concurs with the observation of NARS and strongly 
recommends to the ADB to increase the Project duration to five years. 

Project awareness. The responsiblities in the implementation of the Projects are clear as 
far as the Technical Agreement among the host government, AVRDC and ADB is concerned. 
However, there were a number of oversights which resulted in some misunderstandings and 
apprehensions, particularly on the part of local scientists and junior administrators who in general 
had little knowledge of what was going oil. The lack of project awareness between parties, 
particularly within and outside the organization in the host govcrmei,.* contributed largely to 
poor communication and inefficiency in the implementation of the project. 

Recommendation. AVRDC, through its Office of Information Services, should coordinate 
with the host government to conduct an effective information campaign about the project prior 
to its implementation. If possible, the highlights of the project documents should be translated 
into the local dialect. 

Terms of reference for resident scientists. Only TOP had its terms of reference signed 
by the representatives of the host government, AVRDC and ADB. The other Projects felt that 
the Technical Agr.ement and the appointment letter of the Resident Scientist could serve as 
the terms of reference. 

Recommendation. A more specific terms of rc'erence should be developed by AVRDC, 
in consultation with the host government and ADB, and such terms of reference should accompany 
the appointment letter issued to the Resident Scientist. In addition, these terms of reference should 
be made known to all concerned, at least in the immediate organization where the Resident 
Scientist is assigned. 

Recruitment procedures for resident scientists. AVRDC recruits and employs the 
Resident Scientist in accordance with the Technical Agreement of the Project. The consultant 
feels that AVRDC has established a well-defined procedure in order to recruit the best qualified 
scientists to work for the Centor. Nevertheless, in two separate instances, the posted Resident 
Scientists (for the Republic of Korea and Malaysia) stayed on the job for a brief period. 

Recommendation. AVRDC should review its recruitment procedure of scienti; c staff in 
order to minimize these unfortunate incidents from recurring. One suggestion from the NARS 
is for AVRDC to look into the experience of the candidates in developing countries and their 
aHqity to interact with others, especially those of different cultures. The NARS also feel that 
resident scientists are assigned to work directly with them and not as advisers or consultants. 

Criteria for selection of trainees. The Agreement specified that "the recipients of training 
fellowships shall be nominated by *he Government on the basis of the criteria for selecton adopted 
by the Government in consultation with the Bank and AVRDC". In this regard only the Philippines 
has prepared a set of written criteria. The other Projects claimed that they have their own set 
of prt cedures in identifying fellowship recipients which apply not only to AVRDC training but 
to other training as well. 
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Recommendation. The host government should establish such written criteria to serve as 
guidelines to all concerned, particularly to project iniplemcnters who may not stay long on tile 
Job dtie to trainsfris. p ronlotionls or resignations. It is also tee safkguard to assuire that only
qualified persons are sent for training and thus cfficcutlv utilize whate'Cr l-Ids arc ittadC available 
for the purpose. 

Collaboration within and with other agencies. E\cept in the Philippines. it appeared
from this .'1ud\'that the implementing agency of every Project maintained the notion that the 
Pl'tject was for cXlusiiVc use by the agency. This was first observcd in the trainees sent ItAVRDC 
via the AVRI)C funding. For example, all of the 14 trainees in Thailand worked with Kasetsart 
University: all traines froll Malaysia werc officers of MARDI and those from Ilndontesia were
 
connected with CR11IH/IEIIRI. 'hc nonparticipatton of other agencies (i.e. SC.Us and the

Departtncnt o' Aiicuture) iititialh in the train inttg prtograitt has been resented by staff frotn

those agncics. Consequentl\, there was also allapparent lack of collaboration in the coaduct 
of eXlpctinents which is unolirtunate because ilorder for agrictultural research to serve the

agricultural ctnutunll.lllitv effectively it is essential that there is a working collaboration allmong

agricultural \
\orkers thetfiselves: inthi, case. hetween scientists of SCUs and research stations.
 
Naturall. . Such colaboratiol is uulikcl, 
 to happen if it is abhcnt even within the organization. 

Recommendation. The consutltant stronel\ recOttmlntIds that NARS look into this matter
 
',or seriously becausC this lack ofcollaboration isa serious stuitibling block for any agticultural

research and devel'opnCt project to succced.
 

Provision of local counterparts. The concern for prompt Project intpletnentation duetto
 
lack of" interest and commitmnt of local staff and lack and/or slow release of funds has been
 
artiCulated by the NARS. In several instances the ADB 
 grant had to be rescheduled for
 
expenditures on items which were not originally included in the budget.
 

Recommendation. The consultant urges the host government to increase funding for vegetable
research and for the NARS to caiefullv select the project coordinator and scientists who are 
qualified and interested to work on the project. The consultant further recommends that the host 
government should assure the availability of personnel who will man the project and who will
cotntinue the project after the grant is tertuinated and provide t .nds to carry out the experiments.
The grant should cater to tileOther research expenses. i.e' .'qipmnllt. local or foreign travel 
and training fellowships. 

AVRDC staff visits. The NARS are unanimous in expre ;siig concern over the infrequent
visits of AVRDC staff to the project and its cotsequences. Infrequent vi:;its calt weaken the 
already established relationships between AVRDC sc..ientists and national program personnel
and discourage establishment of' relationships with new ones. 

Recommendation. The consultant recognizes the lirmitation on travel funds and staff time 
of A\VRDC bitt str0tnglv suggestS prioritizatiot in the use of the limited travel funds. The consultant 
strongly supports tilerecontinendatitn of the nembers of the Third External Review Team 
(AVRDC 1984) to explore muonitoring tours for vegetable crops as a means of increasing contacts 
with national and other international scientists. The r, al value of such activity in enhancing
international cooperation and providing national scientists (both junio" and senior) the best training
possible are well recognized. 

Impact of Bilateral Programs on the NARS 
Dissenfination of AVRDC-generated technologies (i.e. intproved germplasn and management

practices), training of research and extension staff and dissemitnation of knowledge throughpublications, workshops and syntp,, ia are the three most important contributions of AVRDC 
to the NARS in Southeast Asia. 
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Economic Impact of Bilateral Programs 

The wide acceptance of AVRDC-derived cultivars of mungbean and soybean in Thailand 
and Indonesia can substantially increase their yields because these improved cultivars are both 
high yielding and disease resistant. In the Philippines the transfer of the technology for tile 
production of processing tomato has actually resulted in increasing the fIarmer's inconc and 
his total farm income, saving the country's foreign exchange and creating additional jobs to 
workers in the nmanufacture of firm inputs and in the processing of tomato paste. The consultant 
recommends that AVRDC considers conducting an in-depth analysis of the economic impact 
of AVRDC technology where it has been transferred. 

Effectiveness of the Bilateral Program Model 
Essentially the model involves the assignment of a resident scientist in the host country, 

provision of support services including visits by AVRDC specialists and other local support. 
The Resident Scientist has to determine the best varieties and cultural practices suited to local 
conditions and requirements and to multiply and distribute the varieties selected to local farmers. 

If the identification of the best varieties and improved cultural practices is taken as the measure 
of the model's success, then the iodel is a resounding success. It needs a great deal of 
improvement, however, as far as seed production is concerned, especially in the case of tomato 
and Chinese cabbage. Although there are positive indications o" the usefulness of' the program,
there is doubt on its effectiveness. For instance, one question asked by administrators, scientists 
and AVRDC alumni is how cost effective is the model in each host country' They expressed 
the opinion that while the model successfully identified useful technologies, the program spent 
more resources relative to the impact of such technologies. 

The consultant disagrees with the NARS on this point because the perceived impact on the 
use of improved varieties has been documented and generally shows at least a 20' to 35% 
annual internal rate of return on investment. He concurs with them, however, on tileissue that
 
the more location-,pecific problems be dealt with by NARS. For example the transf'er of a
 
desirable gene f'rom :t\\ild species to cultivated varieties can be done by AVRDC, leaving the
 
utilization aspect of the newly reconstituted germplasni and its subequent perlormance trials
 
to country programs. Therefore, while the initial impact of the model could be substantial and 
cost effective, the model is expected to give less impact in the future because the objectives 
of the original program (i.e. the testing of varieties) can best be handled by country programs. 

Future Role of AVRDC 

As the level of trained manpower in developing countries increases, the capability to undertake 
independent research and development programs also increases. Thus, there is a need to evaluate 
tile
type and degree of cooperation between NARS and AVRDC. It is inevitable that similarity 
of objectives and, thercfore, duplication ofef'lorts would occur. Two suggested practical solutions 
to this potential source of friction are allocation of responsibilities and periodic consultation 
between NARS and AVRDC. IRRI, fbr instance, has been conducting Annual Collaborative 
Reseaxih Planning Meetin,s -,il several of its partners from all over the world. 

Continuing role. There is wide recognition on the competence of AVRDC to continue its 
role in the following areas: (a) distribution of improved germplasm; (b) high-level manpower 
training of' vegetable scientists* and (c) sponsoring of workshops/symposia together with the 
collection of literature on vegetable crops which are made available to country libraries and 
individual researchers. 

AVRDC should continue to collect, store and utilize gmnplasni resources and, as indicated 
earlier, AVRDC can specialize in making wide crosses and Leave the utilization of reconstituted 
germplasm to national programs. Thus, the development of location-specific varieties is left 
to the national program. Naturally, AVRDC can also continue to address problems faced by 
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a large -areaor"a large number of' count ries. Altholgh it was not expressed by tili NARS, Ie 
role of AVRDC for genetic resources is a signal for the (enter to slowly ililove to upstream 
research as well as in the other disciplines (i.e. pest management, agrorrorIy. plant physiology, 
etc.) and leave the down-strean activities to tie NARS with improved capahilitics. In any cas 
AVRDC should continue its role of backstopping the NARS and provide t SUppfohrting role in 
identifying problems, preparing profposals. conductine/ fCasibility studies, Monitoring projects 
and evalutating progress. 

With regard to the training programl. A\"RIX)-" excellent l'acilitis canICt Ie used for 
training high-level manpower from tile natioal prgrans. For instatncC..VR I)C"should exert 
extra efforts in soliciting tmore frunds to allow IS anrd PhI) studenits to comnct tlir dissertations 
at tile Center and accept more ptost-doct ral felloiw"s and sabbatical Prlf'essrs. AVRI)C has been 
conducting hlower level trairriri i2c. producim tainint-, since 1976 anrd should be prepared 
to transfer this responsibility to national l+o'-grillv w+hich are capable of condtuctitn their own 
traitinig. 

With additional fundirg thle Center can oreuati/e mtle workshops aILd ,,rrposia where 
scientists fromr niratimna programnls \ ill be ir\ ited to participate. It can also expand its ptblication 
program and collection of literature on cCrmips for irr the tropics.veugetable wider cir'culation 

Contract research. The (1'll has eflectively used contract research both ill developed and 
developing countries. C ilraCt research has been advartageois both to CIP and to tle participatinrig 
organization in terms of interaction aritong scientists, generation of ilore funding, and provision 
of' ligh-quralitV. relevant trai'nirng for CIP junior staff' and personnel frorm developing countries. 
The consultant strongly rec(itlirrielLds that AVRI)C explores the application of this concept, 
especially in tile disciplines where it lacks expertise. 

Networking. The u1-1of tlhe Ietworkirig approach has been successfully used by IARCs within 
their spheres of activities and a wealth of experience has been accimulated which mlay be useful 
to AVRDC (Plucknett and Siith 1984. Seshu in these Proceedings). One otttstandi'g exarple 
of such a regional research network which could be applicable to a particular vegetable crop 
for crucial problems like sCCd productim and pest management is the Southeast Asian Program 
for Potato Research arid l)evel pmnt (SAPPRAD). SAPPRAD is itcollaborative research and 
development program in Indinesia. tlie Philippines, Tha:; "-d.Sri Lanka and Papua New Guinea 
which airis to pronlote the development and utilization ' :( potato iti the region. The prograi 
started in 1982 And ill 1987, it was extended into PlPase ,1)'hich will run until 1992. Sweet 
potato was included as the second commodity of SAPPRAID inl Phase I1. 

The consultant feeIls that the niethod of assigning tasks toi a participating country is one 
of the main strengths of SAPPRAD. For instance. the program concentrates on problerms which 
are common to at least three participating countries. Each participating country is assigncd to 
lead inra particular project which it considers important t( that country and which it has a 
comparative advantage vis-'i-vis the other SAPPRAD-nienber countries. Thus, the f'ollowirng 
projects were undertaken in Phase I: (a)Breeding for lowland potatoes (Philippines); (b) Tropical 
agronomy (Indonesia); (c) True potato seed (Sri Lanka): (d) Practical seed production (Papua 
New Guinea); and (e) Storage and utilization (Thailand). 

In tile third year of the program, a sixth project entitled "Technology transfer was added. 
This project ains to ideritilfy mature and promising technologies coming from the five initial 
projects, and front the rcsea:,,:h systems. The project then undertakes verification trials in all 
live countries, packages, pilots and disseminates viable technologies throurgh a technology transfer 
process linked with the national technology transfer systems. 

Funding of all r -ojects is done on a 50:50 basis by tile individual countries and by a major 
external donor. In Phase I most of the donor funds were allocated to the five research projects.
In Phase 11 the countries W,'ill assumtre full funding of the research project and the external funds 
will be used for technology transfer and program coordination. 

The other strength of SAPPRAD is in its management. For instance, the program isgoverned
by a policy-making body called the coordinating committee which has the following membership: 
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one representative from each country who is usually a high-ranking research or agriculture official 

in that country and one nember each fron tileInternational Potato Center and the major donor 

(Australia). Meetings are held by the committee ever), year with the country representative from 

the host country serving as chairman. The coordinating committee is assisted by a technical 
committee which iscomposed of the project leaders and chaired by the SAPPRAD coordinating 
scientist. The latter is appointed by the International Potato Center which is the executing agency 

of the program. 
The Technical Advisory Committee of tie Consultative Group on International Agricultural 

Research has prepared a comprehensive document on CGIAR-Sup ported Research on Vegetables 
in which it was envisioned that the collaborative research network approach through research 

contracts will be used in the lie\,initiative in international research on vegetables (TAC Secretariat 

1988). In a similar manner, the FAO-RAPA in Bangkok has submitted an intercountry project 
proposal on vegetable crops to develop a suitable network of' integrated regional cooperation 

to promote research, developlncrlt and extension of vegetible crops (FAO-RAPA 1987 and 1988). 

The consultant strongly feels that tie nettwrk approach for vegetable improveClent iii tiletropics 

is an e'ffective way to de\'elop close collaboration wilh nati nal rid international progranis and 

that it is of niutual benefit to all parties concerned to collaborate in this Mdcrtaking. AVRDC 
should take the initiative in coordinating such efforts with TAC. FAO and other organizations. 

One specific joint effort of tie group which it can initially explore is a collaborative network 
on the crucial problem of' ensnring a reliable and adeqLate supply of seed of AVRDC-derived 
cultivars which have been released by NARS and other iMportant vegetables in the region. This 
probleiii of varying degrees of seriousness has been identified not only iinNARS of the region 
but inall developing coutries as well. Regardless of where the programi originates, the seed 

availability problem will always influence the success or failure of any effort to increase vegetable 
production in the developing comrics. The consultant affirms the colcern of the members of 

tileThird External Review Team that *'Until there is a reliable supply of seed of AVRI)C's 
improved lines available to tihe fariIers for prodIc tin illthose nations releasing thei, the mission 
of AVRDC cannot be considered to have been accomplished" (AVRDC 1984). It is imperative 
that this aspect be given top priority by all concerned, particuLarly inAVRDC future activities. 

It is also essential that the group involve the active participation of private seed companies in 

this network to avail of their experiences in the seed industry. Besides inany lessons have clearly 
shown that the success of the seed industry, iniliost instances, depended largely on strong private 
participation. 

The "charity ward" concept. The significant role 0if unconventional vegetables or the 

traditional type consuimied by tilepoorer people has been emphasized in several national and 
international conferences. Nevertheless, to the consultant's knowledge, specific attention and 

action accorded to this group of vegetables has remained dismally low. It is not a popular crop 

toimost researchers since it does not attract iuch external funding because of its generally low 

return to investment and the difficulty of assessing its contribution to vegetable production. It 

is usually assumed that the economic impact, rather than the social impact (i.e. nutrition), has 

been the primary basis for funding a research project. It would seem appropriate, therefore, 
that the "charity ward" approach being used in hospitals to cater to indigent clients be explored 

for this group of crops. Under this concept acertain percent of the hospital's activities isdevoted 
to charity without expecting any reward or remuneration for its effort. In a similar manner, 
the Center can probably allocate a certain aiount of its resources without really worrying how 
to justify its actions te its board and donors. Il the ultimiate analysis, what is important is to 
provide the service to the poorer sector of the society and the long-term effect of this group 
of crops to their well being. 

Future Impact Assessment 
To provide the donor and executing agency with an assessment of a completed or an on

going program is an important practice. The assessment should include: 
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1. The necessary guidelines in order Io reline their fulure approach. As such the assessmrent 
and/or inOriilr1' should alway>so1 prorairI be included in its inlplenrentalion)

2. Establishmert of henchmark inlortrrion and pararnielers lr assessment as carly as the 
inception of" the projcc.te

3. Periodic pri*ject e\'alulation and institutling relireinlts as nCeCd: 
4. Assurance ol the exact addlCssCs of1Clltats to be visited ill,orIntr'\' prOgraillrS;:
5. I-arlv selection and assurance oflavailbility of cail contelCrpart1l I'mr coslltlant WhotIle 

will assess tilepro'ject: 
6. Inclusiorn of more personal interviews: 
7. Allow at least a three-mnth lead riue Ior the Liturn o1 completed ClUeStionnaires; and
8. Provision of, sullicient lead tirrrc hem\ cotinitial collriact alld stall
of"assessment f r6the 

consultaIll. 
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The Potential Role of the Asian Vegetable Research 
and Development Center for Collaborative Vegetable 
Research in Southeast Asia 
George A. Marlowe 
Director General, Asian Vegetable Research and Development Center, P.O. Box 205, 
Taipei 10099 

Introduction 

True to the old adage that necessity is the mother of invention, networking has become 
a priority activity in modern agricultural research. Acceleration of technology transfer, cost 
trimming and improved target setting are considered major benefits of these wide-scale cooperative 
efforts between scientists, research institutions and nationals. The three major types of networks 
in modern agricultural research are (1)inlormation transmittal systems, (2) consultation networks 
and (3) collaborative research networks. It is this type, the collaborative network, in which this 
Workshop is primarily concerned. 

The collaborative network is usually organized to tackle problems of' significance to all 
participants in the cooperative eflfort; to conduct research that is jointly nlanned, coordinated 
and sharply focused: and the sharing of information and technology is generally systematic. 
The AVRDC has been conducting network-type activiic,; with national programs for over a 
decade. For example. genetic materials have been sha. .J. feed-back reports of perl'ormance 
have been shared; new lines have been released and established. A more comprehensive and 
effective program could have been conductid had there been a larger resource base available. 

In some ways the start up of a collaborative network is somewhat like preparing for a difficult 
mountain climb in which each member of the team brings special skills, equipment and unique 
experience into the expedition. The diversity of vegetable crops represents many mountains, 
rather than ene. Careful assessment must be made as to what mountains are most important; 
the best method to climb each mountain selected; and how the teams and equipment should be 
distributed to insure a safe and successful mission. 

The role AVRDC may be expected to play in this collaborative network is that of a place 
where the mountain climbing teari may assemble, evaluate its route and determine the most 
needed equipment to take to achiexe success. Our role should be that of colleague, not expert; 
synergist, not supervisor; and clearing house, not control center. 

Overview of AVRDC's Inputs 

The brief discussion was prepared to portray the unique expertise, facilities and experience 
that the Asian Vegetable Research and Development Center can offer to a collaborative research 
network on vegetables in Southeast Asia. A short overview of AVRDC as an operational institute 
may be useful. 

The research and development activities of AVRDC are multidisciplinary. The three principal 
programs are each coordinated by a program director: namely, Crop Improvement Program 
(CIP), Production Systems Program (PSP), and Development Program (DP). The development, 
disease screening, characterization and field evaluation of gernplasm; the development of unique 
production methods to optimize yield and quality; and the preparation and distribution of 
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germpl:,sm and its basic inforn tion are all iltertwinfcd functious of tihe teamn approach to research 
at AVRDC. 

Crop Improvement Program (CIP) 

The crop inprovemnent activities of this program include the aSSciUbIy. characterization, 
conservation. ,.!ocurIe tation and cItili/atiu o f ge rmplasm . Tihe Progran iscomprised of 4 plant
breeders, 2 plant pathologists, an ontmoilogist and I plant physiologist. The s-af1 includes 9senior scientists (Pil)) and 21 ior scicntists NMS or etuivaleilt 

Production Systems Ptogram (PSP) 

The crop ina ae ictlnt, croppirig xx,,cist , and soils teanis address proMbcnis ol'a rcgionwidc 
nature related to inrprovcd inctlhods, of production: hanlling: or to itiaijtain freshiness, nutrient 
content, oir other qualitttivc .spccl,: and dclopinr sv.stis to assist tIarners to inteerate 
vegetables in rotation \\ tb Staples. 

This program opc'atc'. a continuiu c\ aluatior fo0r inclusion o, noe vc,:ctabc, in the crop
inlprWCull. pograll: xceetiblc, xhich 11ay1\ be o' to improvt the nutritioniland incollC 
of rural life. hlie rcSarch on nulritolail ardClS IS i iplcmented in 2SP. 

This progranl isrespoinsiblc fr tile ,ssCe rblv ofIprOduction ',hll oh0\ ilMuts and inftrnuation 
in written and elcctronic fonri,), to ser\ c thie latiollll prOgl,rlill . I his 2t1'11p is composed of' 4 
senior scientists (Phi)). 6 Uit161.rScientists illd a ficld-laborator\ staff of 38. 

Development Program (DP) 

'TheDexelopiicnt Prograit is csponsible ot tIM-delix'crv of ic:liol, icll itnfbrmation, the 
upgrading of nationad vegclablc cxtctnion and resCelrch progi-'.ll,, through traiining and cooperative
prograis, ind tile influencing of policy imakers to inipro\ Chiuntall 1utritioll or inCome- cenerattion 
through vegetable productiOn tnd litatketing. This er1oup contains three senior staff' members 
in addition to the Proran Dircctor. The consulting nutritlioist (PIhD). trainncw offic,.?l (MS)
and edLcational materials specialist (1lh) arc assisted b a itff of eigit. 

Training. AVRIC of'flcr.s three difireot kinds of training prograris. ranging in lerqcnh 'rota 
a tcv' weeks to several years (when lit ked to Li nixersit. rat.at dCgree ,r.,ars). 

1. The research internship prox ides speciaiicd training Ona tpiC such ;as plant breeding. 
patholog or erltoiltllx Ill this prograin tIhc traice works closely with the researcher 
or group in the field selected aid the time and content are deterrIined by the reeds ex
pressed. 

2. Tihe service internsnip gixe, trainin,, in how to operate a gcenebank. seed laboratory,
nutritional or stis laboratrrv. IMarIetc. This pr1) isalso tailored to the needs of the national 
progran or trainee. 

3. The production training pr, craro is I fivtc-iotilh prograrmmed course on how to grow 
a spciftic crop or groups of crops I'rmnW seed to harvest. 

The AVRDC ctrrduts its training courses at headquarters in laiwan and at the Regional
Traini.ig Center (AVRDC-Kase:sart Unix ersitv. Bantgkok) in Thailand. The Regional Training
Center has had i large nuiber o trainees from mainland China ard other tropical countries.
The Regional Training Ccntcr issuppInLd by several internatioial dootirs and utilizes AVRDC's 
entire scientific staff for inputs is necessary in lecture, laboratorv anld counseling situations. 

Cooperative program. AVRDC coonerative programs in Indoiiesia, the Republic of Korea,
Malaysia, :he Philippines and Thail:itrd provide feedback on the progress of' newly emerging 

http:Traini.ig
http:progi-'.ll
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Center technologies. Program staff also work with researchers in national agricultural programs 
lo ass ist in developing Cletiva rs and crop mnagement techliques adapted it local conditions 
and cropping systems. 

Support Services 

Genetic Resources and Seed Unit (GRSU). The GRSU is headed by a Phil) germplasil 
specialist, 2 junior scientists and a laboratory-field staff of 12. This facility contains long-, 
medium- and short-term gernlihasln storage, tissue culture and transfer rooms and various seed 
laboratories. The genebank opelates Oil 113PGIR recommended standards and contains 30,000 
accessions. GRSU is all outstand ingz f ciltv 1(r seed technology research and training. 

Library. The AVRDC. I.ihrar\ acts as in inftOrnlalion resource to support the rcesarch and 
training programs at the Center. a, well a, to \egetable specialists in over l0t countries. At 
present, library holdings consist of 10.420 morograph titles, 1.0X5 ,erial titles and Ilore than 
23,000 doculents o. AV RI)C principal crops. The colIptiterized information retrieval systen 
contains the main bibliographi _, thesaurus. iiastitlttiOlt and serial hoiding data bases with on-line 
search capability. 

Office of Information Services (0IS). 0IS is the MUltifunctional commnlication arm of 
AVRDC charged with editorial. docLIiIett preparation, pritit rg. disuribLItion, art and phtotographic 
services and public reltionS. OIS currently naintaiins 40 scientific titles (if AV RDC in print 
which are disseminated throLgil its v\orldwidC distributivc netwoi k. More than 6.00) inStitLitions
and individuals in 160 coLrt ties receive AVkDC pubi cations e.ch year. 

Specific Inputs of AVRDC for a Collaborative Research Network 
for Vegetables 

The AVRDC was born out of a need to assist national programs in tile region to improve 

their vegetable crop production aind marketi ng outptL . To assist in this effort, the AVRDC has 
developed a specialized staffing pattern to serve in this backstopping role. Critica! mass, a 
collection of scientists and body of kntw)edge devoted to a specialized effort, has been recognized 
as a vital force in scientific advancement. Some countries have only a small number of scientists 
working oil vegetaible problems, thus tile assembly of scientists, gernplasin and iechnical 
information at AVRDC provides this critical mass to assist in their lroblem-solving process. 

The specific oflerings of' the ,arious specialties of' th. AV,RDC are listed for reference. 
The list of activities each specia Ity could bring into a ne:\work situationi COtlIl be expanded and 
explained more ulIV: hutI this li,;i is (nIV illtended to assist in the planning of network possibilities. 
Details would follow. 

These specialists are prepared and eager to serve in an expanded collaborative network with 
national program scientists. If selected to serve as coordinatots. a more active role as on-site 
consultants, synergists for information exchange and focal point for interaction between NARS 
scientists woUld be expected. 

A. Crop Inprovement Program 

I. Plant Breeding Staff 

a. Assist in the evaluation and development of plant breeding research programs. 
b. Provision of basic an( improved germplasm stocks. 
c. Advise on collection, screening and evaluation of genetic materials. 
d. Advise on methods of breeding and screening for disease resistance. 
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e. 	 Advise on specific hybridization techniques.
f. Advise on appropriate seed production technology. 
g. Assist in the training of technical staff in plant breeding and seed production methods. 
h. Conduct special studies in support of NARS breeding programs. 

2. Plant Pathology Staff 

The group at full staff would be comprised of a mycologist (fungal diseases), a bacteriologist
(bacterial diseases) and a virologist (viral diseases) of vegetables. 

a. Assist in the evaluation and development of plant pathology research programs.
b. Assist in identification and diagnosis of vegetable crop diseases. 
c. Assist in tile development of epideiiiological methods. 
d. Assist in development of disease survey programs (viruses. flr example).
e. Assist in development of host rlange studies, virus indexing mcthodology.
1. Exchange indicator plants and antisera in viuIs detection prograinls.
g. 	Assist in the training ,.f' technical staf, in plant pathology research methods. 
I. 	Advise on Inethods of disease resistance screening. 

3. Entomology Staff 

a. 	 Assist in the evaluation and development of vegetable crop entomology research 
programs. 

b. Provide expertise on biology and control of vegetable insect pests (such as diamondback 
moth, bean flies an, swectpotato weevil). 

c. Advise on assessment of damage level and design of control programs.
d. Assist in training in insect parasite rearing, methods of experitnentalion and literature 

survey techniques in ,itomology research programs. 
e. Advise oin methods of gernplasi screening for in.;ect pest resistance. 

4. 	Plant Physiology Staff 

a. Assist in the evaluation and developtnint of piant physiology research program.
b. Advise on methods of stress evaluation in vegetable crops. 
c. Advise on methods of tissue culture techniques.
d. Advise on analysis and physiological studies off vield. 
e. Assist in training in methods of research in plant physiology. 

B. Production Systeis Program 

1. Crop Management Staff 

a. Advise on research methods for cultural practices studies in vegetable crops.
b. Advise on research methods on space-time relations in yield complex of vegetables. 
c. Advise on water management research methods. 
d. Assist in training technical staff in the [iroad array of techniques which may maximize 

profit through best management pratices in vegetable production. 

2. Cropping Systems Staff 

a. Advise on methods for improvement of cropping patterns in relation to space-tinie
environment. 

b. Share detailed vegetable crop data file as background to systems optimization in 
vegetables. 

c. Assist in training technical staff in cropping system research methods. 
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3. Soil Science Staff 

a. Assist in the evaluation and development of soils research programs.
b. Advise on the diagnosis and development of corrective procedures on problem soils 

in vegetables (pH, nutritional and physical structure). 
c. Advise on the research methodology needed to evaluate the stress relationships between 

crop, soil water, and soil nutrition in vegetables.
d. Assist in the training of technical staff in analytical, diagnostic and experimental proce

dures in soils research. 

4. Consulting Nutritionist 

a. Assist in the development of human nutritional assessment programs.
b. Assist in the developmenit of human nutritional alleviation programs. 
c. Assist in the general educational programs relating food production to human nutrition. 

C. Development Program 

I. Training Office Staff 

a. Assist in the evaluation and development of training programs in vegetable research 
and production.

b. Assist in development of training assessment and evaluation methods. 
c. Advise and assist in the development of training materials and procedures. 

2. Data Base Management 

a. Develop and utilize Vegetable International Professional Service (VIPS) to identify 
needed/aailable expertise for the region. 

D. Supporting Services 

1. Chemistry 

a. Advise on food quality assessment methods. 
b. Advise on analytical techniques in food chemistry. 
c. Advise on chemical composition of raw and processed vegetables.
d. Advise on processing properties of vegetables. 
e. Assist in training technical staff in food analysis methods. 

2. Genetic Resources and Seed Unit 

a. Advise on germplasm procurement, storage and handling procedures.
b. Advise on construction, equipping, and maintenance of germplasm storage facilities 

and seed laboratory. 
c. Advise on characterization and evaluation of germplasm methods. 
d. Advise on multiplication, conservation and distribution of germplasm methods. 
e. Assist in the training of technical staff in seed technology and germplasm handling 

procedures. 

3. Library 

a. Assist in the development of a current vegetable research listing and data bank for 
the region. 
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b. 	 Assist in development of a research abstracting service for vegetable research of tile 
region. 

c. 	Assist in the bibliographic search for information for scientists in the area (funding 
limitation exists). 

d. 	 Assist in the training in library documentation. 

4. 	Office of Information Services 

a. 	Assist in evaluation oC information systems needs. 
b. 	 Assist by copublishing needed scientific material in national languages. 
c. 	Assist in training of editorial personnel. 
d. 	 Assist in training of the publishing process. 
e. Assist in training for effective scientific photography and audio visual preparation. 

Summary 

This strategic planning workshop promises several v\aluable outputs lor national programs 
and the AVRDC. A clear definition of th maIjor problems of the region faced by the vegetable 
industry, \ getable researchers and policymakers should help all of us to larget our research 
programs more effectively, both individually and collectively. icant problems common 
to all four countries should be likely candidates for the comprehensive collaborative approach: 
but smaller network elements may also be needed. 

The AVRDC represents a resouIti rce base for information, germplasm and training. The staff 
and management of AVRI)C are commited to assisting national programs in vegetables as much 
as possible within our resource base. This assistance iay be in the form of single country, several 
countries or regional research linkages. This assistance may involve individual disciplines or 
a muftidisciplinary approach. 

The AVRDC offers a unique resource to national programs in the development of a 
collaborative research network. This uniqueness is the concentration of expertise and the close 
intertwining of the various disciplines that can be brotught to bear on a problem. For example. 
the plant breeders at AVRDC have an effective and extensive genebank at hand. They have 
a close-knit team of pathologists, entomologists and physiologists to help evaluate biotic and 
abiotic stresses is new materials are generated. The food chemistry group assists in the nutritional 
evaluation of new lines. Horticulturists and soils scientists provide ready evaluation of field 
performance of new genetic materials and help to suggest ways in which output may be 
maximized. This linkage within tile AVRDC is available also to the region in collaborative 
research programs. 

We are dedicated to the same goals as all national programs in the region: that is to help 
improve the nutrition and income potential of the people living in the humid tropics. 



20
 

Country Report Summaries 
Jin-Young Yoon 
Associate Plant Breeder, Crop Improvement Program, AVRDC, P.O. Box 205, Taipei 
10099 

Introduction 

This brief is prepared to highlight the information presented in tile country reportseighi 
for the workshop participants during the discussions on future collaborative vegetable research. 
It is also hoped that this summary, whcn published, can be used as a quick reference for those 
who require a general knowledge of the situation and problems of' vegetable production and 
research in the four participating countries but are not able to read all eight country reports. 
In order to better meet the immediate needs for identifying the common priority areas of the 
region, a comparative analytical approach is employed here instead of sutmmarizing each of the 
country reports separately. 

Although sweet potato, soybean and mungbean are also principal crops of AVRDC, these 
crops were not included as vegetables in most country reports and, therefore, are not included 
inl this summary. either. 

Table I provides some basic information on agricultural and vegetable production in the 
four participating countries. The agricultural sector still employcs half or more of' the total 
population in all of the countries except Malaysia. Vegetable production showed a considerable 
increase in Indonesia during the period from 1979 to 1986. while a modest growth (II %)and 
slight decrease (3%) were recorded in Thailand and Malaysia, respectively. An alrming
downward trend should not be ignored in the Philippines during the same period. Annual per 
capita production in the region (fromi 14 to 60 kg) isstill much lower than in developed countries 
where it is generally in the range from 90 to 150 kg. After the export and substantial postharvest 
loss which occurs in the tropics are subtracted, the gap in the per capita anount of vegetables 
consumed must be even larger. The strong need to promote vegetable production and consumption 
in the region is evident. 

Policy Priorities 

The governments' vegetable policies in all four countries are mainly focused on farmers' 
income generation, nutritional improvement of the population, and foreign currency earnings 
from exports. In the region, as a whole, vegetable production for the export market seems to 
best attract governmental attention. In Malaysia local production of currently imported items 
receives a high priority as well. In Indonesia and the Philippines, seed supply problems also 
receive high priority. I)evelopment of a vegetable processing industry is a current policy emphasis 
in Thailand, while regional specialization of connodities and farm mechanization are being 
strongly pursued in Malaysia. Indonesian policyniakers regard marketing as one of the crucial 
problem. 

Production Constraints 
Lack of suitable varieties and quality seed. insect and disease pests, and high marketing/ 

postharvest loss are considered to be the most important constraints in vegetable production 



208 Yoon 

Table I. Population and vegetable production of four SE Asian countries. 
Item Indonesia Malaysia Philippines Thailand 

Population 
- Total (A) (millions) 169.4 15.9 55.7 52.2 
- Agricultural sectr (B)(millions) 81. I 5.4 27.0 33.1
-B/A (9) 48 34 50 63Vegetable production 
- 1979-81 (C) ('000 t) 2,429 475 1,025 2,846 
- 1986 (D) ('000 t) 3,543 461 796 3,143
-D/C (0o) 146' 97 78

Per capita production 1986 (kg) 20.9 29.0 14.2 

III
 
60.2
 

Source: FAO 1988. ZI 20 
 increase from 1,963.387 t n 1975 to 4,170,674 t in 1986 was reportedby the country
report (Subijanto in these Proceedings) 

and marketing in all fIur countries. High producon costs, excess or scarce water supplies and poor extension systems are considered to be the next most important problems dt:pending uponthe country. The poor credit system and soil erosion are also identified as major production
constraints in the Philippines and Indonesia, respectively. 

Research Constraints 
Moving the focus to research areas, the shortage of manpower and funds are noted to be

the most serious problems in all countries. The manpower shortage is described as a lack ofcritical mass for vegetable research, inadequate expertise of' many vegetable researchers andtoo diverse involvement of qualified persons in administration, research management. etc.
Analytical views on relative strengths and weaknesses among the different research fields of
the participating countries were not clearly provided in the papers except for Indonesia. Duringthe discussion period, Thailand and Indonesia aopeared to be stronger than other countries inseed production and certain aspects of insect pest management, respectively.

Funds :ire scarce not only to meet operational costs but also fbr basic facilities and equipment.
For example, in countries like the Philippines where field expcriments are often completely
destroyed by typhoons, funds fbr the construction ofall-weather greenhouses would be of great
value. 

Inadequate supply or lack of suitable varieties and quality seed is not only a production
constraint at the farmers' level, but isalso aserious limitation in research. Pests are also recognizedas a factor limiting research. The diamondback moth often destroys experimental plant materialsof cruciferous vegetables, making it impossible to collect any data. Viruses and thrips are two 
other examples of this type of constraint. 

The low priority among agricultural fields in research and development budget allocations,
the diverse nature of vegetable crops and improper coordination within the national programs
are also indicated to be research constraints depending upon the country. 

Areas for Collaboration and Priority Commodities 
Pest control is the only area in which all four participating countries feel a strong need forcollaborative research. Viruses, diamondback moth and bacterial wilt diseases are thefrequently mentioned pests among 

most 
the specific problems of this category. Germplasm

exchange/varietal improvement, as well as seed production studies, seem to receive the nextwidest support for collaborative research with AVRDC and among the national programs of
the region. Postharvest technology, crop management and off-season production are alsorecommended to be priority areas for regional cooperation by different countries. 
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Although not always available or not in the Same foriimat, inlo rmation gieCn in the country 
reports was utilized to identi fy the important vegetable coliimoi(dities in the region. The rankings 
in planted area and in imlport/export amount were taken into account together with the frequency 
of appearance in the texts. 'omato, hot pepper, shallot, cabbage (and leafy crucifers), onion, 
yard-long bean (and other vegetable legumes), garlic and cucumber seem to be the most important 
in the region. 

Desired Role of AVRDC 

What role is AVRI)C expected to pliay with regard to regional collaboration on vegetable 
research? All of the countriCs Una nloin agree oi three different areas: ( I ) provision of. rawIOtsly 

and enhanced germplasm; (2) generation and dist rihut ion of information: and (3) training. In 
addition to the above areas, AVRI)C IS also expected by some countries to provide technical 
assistance, serve as i bridgc or help seek Ifulds for the national agricultural research systems. 

Plant brecdinhg. seed p rduti thm and p,1ai prIMtecthion are to beidctltiflICdtie areas where 
traininrg is the iIGst needed. POstharvest Itcchneogy, tissue cunlturc, farm nechanization, crop 
mianagenent and garden horticulture are also mentioned by different connt ry policyinakers to 
be the areas in hich training is required. It was also iiientioncd that training should be provided 
continuously in order to keep ip w,ith the statT turnover inthe national prograiis. 

Literature Cited 

FAO. 1988. 1986 FAO Production Yearbook. Food and Agriculture Organization (FAO) of 
the United Nations. Roni. 
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Agricultupl! Research Networks - A Model for 
Success
 
D.V. Seshu 
Global Coordinator, International Rice Testing Program, International Rice Research 
Institute, P.O. Box 933, Manila, Philippines 

Networks link people and organizations involved in activities of connon concern and located 
within a country. \,ithin a larger geographic region or across tilecontinents. Today, networks 
are being used for a wide range of activitics. Informal exchange of scientific informtion and 
plant germplasni at national level in everal Countries and at a liiited international level before 
World War 11,icted as to tile network approach for agriculturala forerunner adoption of" tile 
research by the international agricultural research centers (IARCs). established under the aegis 
of tileConsultative Grou) on International Agricultural Research. The role of the various networks 
coordinated by the ARC1 in the cxchanec and evaluatitn of improved crop varieties and 
gerinplasin and in the crop and soil inanagenment research is well established Pluicknelt and 
Smith 1984, Greenland et al. 1987). 

The Network Concept for Agricultural Research 

A network approach to attain effectivity in agricultural research is based on the concept 
of an expanding partnership in learning and problem solving. The merits of such an approach 
are well substantiated by tileconclusion of a recent economic analysis of agricultural research 
priorities that the contribution of spillovei effects from regions where research is conducted 
to other regions with similar agroecologies and infrastructure is substantial (Davis et al. 1986). 
The networks serve as inexpensive catalysts for research and provide an opportunity for isolated 
scientists to work together on common concerns. Working partnerships either on regional or 
global scales through s;ructured collaboration will, on one hand. boost the efficiency and mininize 
duplication in research efforts and, onl tileother hand, help to reduce tilecosts. The latter is 
particularly significant in tilepresefit context of tightened funding resources.
 

Agricultural resea-ch networks are commonly targeted to tile
following areas of cooperation: 

" Exchange of information on research methodologies and results, 
* 	Collaboration among countries thi1ough scientific consultation in planning of research 

activities and discussion of results; 
" Strategic research cooperatives involving selected national agricultural research systems

(NARS) and international centers to address specific research problems through joint 
planning and implementation of research; and 

* 	G!obal or regional network of research trials to evaluate genetic naterials, manage
ment practices, cropping patterns, etc. through sharing of experinental material and data 
and often following a coninon research format. The trials are jointly planned and moni
tored. 

Baum (1986) described three types of networks (Fig. I). The first is in the forn of a 
hub (coordinating unit) attached to nodes (network members) by spokes (conmmunication) 
representing a contact only between the coordinating unit and individual menbers (Fig. IA). 
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The second type connects the nodes with a rim indicating that the contacts also occur between 
the individual members (Fig. IB). The third type reflects a collaborative research as coordinated 
at the hub with information flowing to and fron the nodes, within the nodes and between nodes 
(Fig. IC). 

110 

A 	 B C 

Types of Networks 

Figure I. The types of agricultural research networks base on hub (coordination unit), 
spoke (communication between hub and nodes), nodes (network cooperators), 
and rim (communication among nodes) (Baum 1986). 

Ingredients of Effective Networking 

Plucknett and Smith (1984) considered the following seven principles for network success: 

" The research theme of the network should be clearly defined and realistic agenda developed. 
* 	The problem focus of the network should be common to the systems and environments 

in which the different participants work. 
" The participants should be convinced that they will benefit from membership in the net

works in order for them to be motivated to contribute. 
" The participants should be willing to commit their own manpower and material resources 

to network activities I'or which they accept responsibility. 
" 	The formation and coordination of the network should be funded by an outside donor 

agency to ensure stability in implementation of the project. 
* 	The network participants should be sufficiently trained and experienced for making effec

tive contributions to the pooled efforts. 
" Networks need to be coordinated and guided by strong and efficient leaders who have 

the confidence of the participants. Because the research capability of the participating 
institutes varies markedly, collaboration is best served by leaving the leadership post 
with the strongest participant. For logistic reasons as well as to avoid the possibility of 
bias to any'member of the network, it is probably essential that the coordinators be 
associated with an international organization. 

Greenland et al. (1987) in their analysis of the potential of the international networks made 
two additional suggestions as follows: 

* 	Support from adeveloped-country research organization to a particular network member 
country while strengthening that participant will cause to extend the spillover benefits 
to other countries. 
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e 	 Participants.,must he involved in the IMIUMUeMnett o the netwtrk through appropriate coor

dinating or aidvisorv ollillilltttes or \'\oikili 141rtu)s. 

While I aiii in full at eiewitt v, iih ll 'f tile ahovIe-rittitionCd tenets. I would like to add 
another fOur principles for ntwoC\trk su.CcS on 11V.1' oill in networksased liily a C\periencel 

coordination, both at tile national and intern.iitioal levels. These ie as tollows: 

e 

hv seIL t'd pa1ticipalntls to ensure apprtotpriaie illtractiol anllllc2 thle scielti:,Is conlcerled. 
, Reutilts of' the pro.(1j'ct slhitld he s'lulliari/Cd aniallvlNII or at other convenient intervals 

and the ri t', hslitld h published ltr distributio fo all cotcelntl. Ti, w\,ill he helpful 

in devehopine_ lilo, u-tpreserL'h straie. ()tlh,.'r Iills of* ill'orntiol dissemina tion 

ell-.Aso 1 lllp 

" 	The network research or trials at dilfcreit 'sites ,hotld pcriodi hll. iintly revie\Cd 

itat 
* 	The network trial,, shold be. ,sidered a, 1 iitergii ir t If the relesant reearch of' 

the inldividual tittiotial p l. ila ldl l ot tll ds Patal l )lt g ailllis. 

" 	If Illore tln one relatcd neti.'. !, i ill 0Pcaitn at ain', Li', en location, thiv' should he 

appropriatel\ inttcrated to der\C 11in'..tIli'i bejIelit, old to elini',ate redundtancyv. 

International Rice Tesiing Program -- An Example 

The International Rice Research Inlitio. HRRI) preseintll coordinatcs three research 
networks: 

Rice lestin u're l RI \"ith ui cenet ic inprovemielit 
of rice fur ditfereni ecolt siC, 

* 	The lriternitiotial 't RTP) a tocus 

* 	The Internatitnal Netv,ttrk o .Soil -crtlit' anid Sustainable Rice Farrnig (INSURF): and 
* 	The Asian Rice Farmninc- S'.stcii, Ne.,' (k.\l:[SN). 

aid-Se0'.entis 'yore through 

incorporation of chartnges considered necCssarI' floll time to tilc to lilteet tile chaluging needs 

of the NARS. as 'sell as to inlpl .ye tte fclficlicn\ in addreSsirig tile Probl enft.)c.as of colbOIiratioil. 

These networks \\crc Initiated ill the a id kept dtnll1 10ic 

" IRT was iritiated in I1)75 'Aitl fidiri, flllron the United Nations I)c\clopieni tPrograul 

(UNDI). :ald CoordinattC b" IRRI. The reaso0n. that p[illlptcd the cstahlishiiefnt of tile IRTIP 
rietwork are explained behm'.'. 

IRRI. in its irst decade. used 0,Itnaic thle varietiCs ic\Cloped tlItuI.l its \rielal intiprttveent+' 

pogran e.ng. IRS. IR2(aLid IR2(). Since ilicsc ,aietics cnreisetied an inipr 'ed llrit type 

(sentidwarf). surch ritlitn slrvedl tuiportatit purpts ill dnh.'.\ inc, tihe atileIton ol' iescarciers, 
extension workers and frrlier., ill diflci ciit couttntries to tie ltieris ol"; tphysitlogically efficient 
plant architecture in obtaini nc siriificiitly enhtinced vie lds. Soo tile hreeding Progrtrris in seve rat 
Asian couintries 'hifted ihe ciphasis tit tie.'new nlantty pe and Ia sries ofliigli-y ielding seriiidwarf's 

were developed in dilererIt cotuntries. While tile drjtiatic yield iprttelients of the Ie'\ 

intrtlduCti0Iis initially caused great excitement to the researchers, atid farriters in the various 

countries. the locatior-stiecilic prttlerns ot' climat.ic and bioloical stresses and coristiller 

preferences soon CanIIC tIo the stirfacC, retdtRetitC,t01rite tile itlltt rlducliotins tLisuitille It ta wider- o 
adoption. The sClidwatrfs itd an impact priri,, itt irrIgatetl arlid favorable rainfecd areas. 
Thus, tealizingz tile diversit. of' rice ecodogies in tile world att large. d realizing ihat the IRRI 

research fari iatIl os Bafros. Phililppints did tot represent all these ecologies. IRRI stopped iiaiiing 
varieties to vvoid raiting high exI)Cctatioils for t Isrttd Aidaltabi ility . Instead. a nechanism was 
developed throiughI the estallishin tewO IRI*P. for exclhange and evalatitri of proiisirig breeding 
lines origitnatirg Ironti IRRI, as well as f'roil 'arioIs natiolal breed inrig progra nfs and other 

concerned IARCs and interratinonal organizzations. Thereby. wider options are provided to 
individual countries to select lilies which are more appropriate to the respective local conditions 

http:climat.ic
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and have superior perl'ormance potential. This approach was particularly important in the context 
of' a rainfed ecology. 

Objectives of IRTP 

Tile specific obJectives of IRTP are ais follows: 

1. To make the wOrld's elite rice germplasn available to rice scientists around the world
either for direct use or fir use in crosses within their breeding prograis:

2. To provide rice SciCnti silitlt i opportuilitv to assess tile perlformance of, .. eir oin
advainced breedinv lins, setr idelanc illciiatic, cultural, soil and disease and insect 
cndition,,:

3. 'lo identify vmaictics with broaid spectl-tliii rcsistance to lii;tJor diseasCs, inISect.'s and other 
stresses: 

IIvIlute ie4. To ionitor arid i h 'nitici ,riilion of' patii.Cs and illscl
5. To serve a<s a center for infornrllitioln Cchtitiic on the ilteraction of varlial 

: 
charaCteri'itics 

with diverse rice-growinL, tlrillticlr s in the world: 
6. To promote inlteractions iill rice scientists in the world alid
7. To train rice cietist,, in all atspects of thle Ihct tic itiiproveCtiit o1' the rice philt. 

The prograi. thlus, rICeesntart iltlC;Vcliitr\ cotCoopeitcefCortilo\\atd 'gerclic irmiproveiett
of rice targeted t, tlte nilny entllvtirtilnleits ill Il crop rows aroundtlth world. Withfich tite 
anl1access to aiwide ranc oI g'enletic ilat rial, ardt enviroitiirnts. pttrchatc of tune is 
an11impOrtaill di'vidend Ior the iet\eork scienttists itt their efl'orts to develop iniplroved varieties.
E"ulrther. a brider pool of yL'Itic stltrcUCt,piroiles CI'Op biodivcrisitV 1o reduce V\uhlerabilitv
to pesi CI)idcinics. For IRRI's br.Cedintgi'rogralil. IRTP pro'ides tIhe ilichatilisir for evaluationr
of' the genetic mnaterial gelneraled \,\ ilh various obiectives, atd tihe l'edback 'ront the nctwork 
triaIs helps in deceloping ftollow-lP brecidig strateics. Ill other w'ords. IRTP provides a window

to IRRI breeders ot tIhe problems aid relutiretincrits of naliotlal programs relative to geinetic

iniproveliernt of rice. The flowchart f'or cooperaiive testing h rough IRTP is shown in Fig. 2.
 

Organizational Aspects of IRTP 

The global IRTP has. tlhree regional coiponents, i.e. for Asiia, Africa, and Latin America

and the Caribcan (Fig. 3). The plogralris al tire global arid IrCgional 
 levels are Mided by separate
advisor, connittees consisting tif selected natiol rice gitileaders and the letwork
 
coordiinators at tile i bal and rcgiolt.ll levels. 

Nearly 1 00) rice scientits 'rom inore than 70 rice-prodtc.irg coinlltries parcipate in the
network. In the organiziationr and irpletcie i tation of IR)I P, 
 lhe concerned IARCs located in Africa 
(IITA, WARI)A) aid Latiti Airerica (CIAT) collaborate with IRRI.
 

Thirty typet ollurscrics 
are orgaized separately for diff'erent target en'ironients and forvarious stresses (diseases, insects. adei-SC Soils. Suboptlitnal teniperature aiid Moisture stress).
When the prograi started in 1Q75. approximately 70' o1 tle I0tal ittiiber o1 test entries in
dilferent nurseries were from IRRI and tIre reminaining f'roin the national programs. With lhe
sirengiliening, of nlt ioiial rice breeding prog ranis and witi rCtliZatiin o1 the bellelts acecruing
from participation in I cooperativye network, tile Lii her Of entiries fron ile national i)rograiis
increased substantially to about 60 '/ as of now. 

Seeds of prnomising breeding lines nominated by dil'Ifernt countries are sent to IRRI in small
quantities one season in advance for niulltiplication and subsequcint inclusion in specilic nurseries. 
This will, on one hand, reduce the costs involved for the nominating countries in shipping large
quantities of seeds requtired for network evaluation and, on the other hand, provide an opportunity
for the coordination unit to check on the purity of lthe seed during multiplication. This also helps 

http:rcgiolt.ll
http:patii.Cs
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Elite breeding lines ftrm 
different countries and 

from IRRI 

7{7
 

Progeny 	 ] 

Utilized il n IR bnuesring 

national progvaato 	 prgr 

Hybridized witlo Tested in
 
locally adapted yield trials


varieties 
n ationalte l~rasdog 

Progeny 

vifarmers
 

Figure 2. The flowchart for cooperative testing through IRTP. 

GLOBAL IRTPI 
" Global Advisory Committee 
" Global Coordinator at IRRI 

a
Afric IRP 	 AmerictarAiaTP -Latin 
" 	 Regional coordinator • Covered Oy * Regional coordinator
 

at IITA global at ClAF
 
" 	 Program guidance by coordinator • Program guidance by
 

regional advisory and advisory regional advisory
 
committee committee committee
 

Figure 3. Organizational aspects of IRTP. 

in timely processing of nursery dispatch since secd for all test entries is available on hand from 
the multiplication p=ots. The seed processing facilities at IRRI have been strengthened to ensure 
genetic purity as well as seed health. 

National program cooperators use their own resources in managing the trials, gathering 
the data, sending the results, dispatching seed of nominated entries, and travel within the countries 
to supervise or review the trials. 

In countries with structured internal networks, the IRTP nursery requests and other associated 
aspects are coordinated by the concerned national rice coordinators. 
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Rationalization of Volume of IRTP Evaluation 

It is imp)ortant for a palticipaltin test site. " len panittn to conduct a trial, to .atislv the 
relevance of ecoloical factors. adeqtIaC+' of lliittI 1t,+lu physical resource facilities atid availab'ility 
of' liuinding. This will pto'id.e Isouund ;.Ilfor ra;inili/ation of the ,i/c of'participation. The 
coordintation unit alltIR has beenl Itruimlisitn r ;..,.tthe p ers rdirlCan"l sOlte of tile 
steps taken toward this ditectioni aure as lollo,s: 

* The iltrs C '-r, pl ,.uunutIud olisr\ ttinal. l. 'hyield trials c ntsilltnitiu les,,than 2( 
0f the total Of 31) pl, f lItlutt. Cl it'.
 

" Nurie sa,ree.i ;li.eua a irst tep on the cotinntal hasi) to inciea the proportion 
of 	 relevant mlatcrials. 

* 	 [lot spot screenin orlo.sol e 'stre,sCS i,bemextdone or 'aprelitiIIIrar, e.liliation of' less 
t
ltiseIll Inateri,i. IllSom e llHlttstllicts. bCCr It Iltorvi I IuCh diulC I Iin Z,'' L 0lpe II(dn tInI

plo, Ledto eI IIIllat I 	 stesse Co o ItentrIes usceptil I toett 	 essI',I',u)te. c.o.ld IC bha-is o' 
iso/ye iarkets. 

" Modules Ire set lil \ thin each IIIS',t\ oiltileb i 1 2105l lhduli;utiOil Or ,+ltloOial 
adaptation or other clilria such that coopcrator calnasklior th11c odiule ofspeci rc

of C\ aln._ shol .W\Vhen not lanl Ies' entries utec. aiavailable for anl o oinl n sr. iI ,.olltilt ed until 
atinelevaice 1t tIeCIm instead hL the lelt.rsfrt 

such are aaidbl. 
* Inta.id of rinlIai n lt,,.iic,. 	 ai e,t pplied to somle ohlth, e,.perispci,ial ucntlie ,.llorkit,, 


iental station vith lesser resoileeI".
 
* Fiel books f'tdata recoidine ate des+iend tolohbe r lri altittn,..iltulltdlto the sCienti.sts. 
* A 'Standarl Fvaluatiot S,stem' has becn de\loped lr data catherin. and it is cotttttotslv\ 

reviewed on the basis of,the feedbiclk fron IRRI as ,lI a, front national lr;galti scientlists 
sutch that ite lnalit., and l,.liabilit, ,, til sereelitt attd seorin iCttols are as reliable 
and ef'l'cti\e as possile. 

" 	Actiotn has been initiated to t~ _cappropriat link,, bt.,ue he three nemts.orks coordinated 
by IRRI in o,,rder to Itltaiii/e the benlcli,. 

The above-i,entiond illtpro\ -,Illteults certaiils ease tite cooperators f'oml1 any tndlC \,ork 
load. [-howvevr, sttte riCatllab,, altIOI 01 tittle. It.ottes and efl+Ort are invol dl ill Cvaluating 
the IlIlt'SCiCS. and these are More thlall offset byLthe edil+tlltin dividends. 

[RIP"s total operationi has iStititi l)' lar.tee volutneC becaslC several Couthlrit,,, t'cos rice 
and most otfthein participatc in the n ,ettork. rice is 2,lowli ill diatd also bccallse erse ecologies 
and tntder dirsCe treC',es.[ e eral in;TsriesC, have to be oulli/eCL 1t Iitch th.C conditions. 

o\sver. tlh L e 0i hihh titily app C ali/atial acti\ itv at thetilt 5olutne l)lies,Itothl 
coordination headquarters at IRRI., Alhtuiuth the ttal nitltber of itursery t ts is lae. 4)"'; 
of'the test sites colluct ttlvotte trial eacl.. 35 ,.cotiLduct ts 0tf ials each. U coitiCt three 
trials each, and only 5 V 4 lofte sit cOndct oitmihain three trials each. liven so. sc' enml steps, 
as mentioned above. has: becin taken to rationaliz'e the kwotk load of the lmrts k ilitists. 

Forums for Interaction 

For allefective [tarticipailiot of scieitists fr til lln prorll planning.e mlltiber countries 
it is iiportaint Iol)r0Vide tpl tttIuiities for them to conlributc their inputs and interact with their 
fellow scientist.s in tile network. Tilte valiOLs trtlls that stimulate suctlh interactio ianltong IRTIP 
participants are is f'ollows: 

* The IRTP advisory co min ittee colsisting of national rice niVg ralil Ieadlrs and scienlists 
from IARCs meet annually to review tie progress of the netvork trials and fortnulate 
future plans. 
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" Tile annual International Rice Research Conferences and subject-natter workshops being 
attended by a larger group of scientists provide another opPortunity for interaction amon g 
IRTP participants. 

* Si:e visits (monitoring tours) are organiZed dliianLIlyI (vith a focus eithter on a region or 
on a specific prohlcni) for a join, review of the cooperative field trials by groups of 
scientists from different naticnal programs and from IRRI. Such review of' field pet for
niance pro\vidC:, a useful fcedback for fblIlow-up trials as well as for resea:ch strategies. 
Monitoring tours also provide an iinportant mcecha.iism o r training of the participating 
young scientists from time to time. Each monitoring tour has a discussion and planning 
session on the final day. 

" Cori-esporI delCe and t t .C provide aiother for information,i n1ai res ilportant avenLe 

exchange and interaction.
 

Information Dissemineiion 

Reports ef network results, joint site visits and other relevant information are published 
aninu ally and listri huICd to rice scientists and research administrators around the world. Data 
froilinetwork 'riaIds are ccinputerized for speedy retrieval and dissemination of required infor
mation to rice s,:ientiSts ill usedifferent countries I'o in their varietal iniprox ement programs. 

Training 

Traililg and Staff development relatlix e to I-ice varietal improvement is an important 
collp )nelll of- IRT0 . Trainin includes both decree and nondeurec components. Most important 
i.1m1ong the i oiLideeie plo1railIs pertaiiIIng to IR'I P is a four-11101111 course on *Genetic Evaluation 
and Utilizationi' eotd!uclted twice each yea.. "To,.-oiplementformal rain:ng, research fellowships 
are offered each year to appropriate scientists to address specific problems of relevance to varietal 
improvement. As stated earlier. monitoring tours also serve istraining tools for young scientists 
and as forulm1s for inlcracti(ntiallionc the participants. 

Impact of IRTP 

The impact of IRTP is monitored regularly through correspondence, as well as through 
specific response formats included in the field books. 

Several location-specific and high-yielding varieties suited to different ecologies have been 
identified: some have shown wide adaptability. IRTP tests identified several alternate gene sources 
for tolerance to various diseases, insects, adverse soils and adverse temperatures. Valuable 
information was gathered on biotype and race differences in pathogens and insects that attack 
the rice crop (Seshu and Kauffman 1980) and this helped to identify genes for resistance with 
location specificity. Information oil biotype variation was found to be extremely useful to IRRI 
as well, tc better target its breeding prograns to the needs of the various countries. A 
comprehensive analysis of rice-weather interactions in IRTP trials yielded very valuable 
information for breeding stri.tegies (Seshu and Cady 1984). One of the outstanding achievements 
of I,TP is the "retw"ork' itself that brought tocether rice scientists from various countries that 
work cooperatively and derive mutual benefits through exchangc of research material and 
information. This cooperative network also helped in dhN eloping specific collaborative research 
projects between I RRI scientists and specific national program scientists from out of the network 
pool (HIcinriclis aild Seshu 1I8). Furthermore, IRTP Stiimuilated the establishment in sonic 
countries of national rice testing netxorks. 

Several hundred entries have hen utilized as parents in breeding programs in various 
countries, as well as in the IARCs. To date, 160 IRTP entries were named as varieties in 47 
countries. These originated from 17 national breeding programs and from IRRI, the International 
Institute of Tropical Agriculture (IITA) and t e Centro Interiiacional de Agricultura Tropical 
(CIAT). 
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Some Problems and Cautions 

Quarantine bottlenecks occasionally impede the pace of seed exchange. The viability of the 
seed material is endangered sometimes by slowness in clearance procedures.

Failure of appropriate integration of the network trials with the local research will prevent
utilization of the benefits arising fi-on the network participation. The network Itials should not 
run parallel to the national trials, but b- a part of the latter. 

When not planned realistically, too many research trials with different objectives and fromi 
different Sources may prove burdensomc to tit. national programs, thereby resulting in a poor 
research feedback. 

Lack of technical expertise and appropriate flacilities at a participating site will render the 
involvement in a network futile. 

Conclusion 
The complexity of agricultural production systems with the attendant plethora of biologi,:al

and physical stresses makes it imperative for the scientists within and between countries to loin 
hands in their efforts t0 augmnlt the agricultural ot tpt. This will effectively pool the available 
expertise and facilities and econoraize on time. Which is the Most \'aluable of' the resources. 
Experience of networking in rice tells that while thc agroecological diversity of the crop poses 
a tough challenge for genetic iinpmovecnt of the cUtIvar.i for the diffcrent environmental stresses,
the geographical diversity of the crop provides an immensely Valuable opportulity for cooperation 
among countries. Recognition of' the benefits of a cooperative eflort by the national program
leaders and funding agencies will ensure that research networks Will continue to play an important 
role in international agricultural research. 
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Introduction 

It is widely recognized :hf must de \eloping co1ntrieS lack souidly conceiVed and well
prepared projects and this i .-des the proixce,, I'devel opient. International runding organiizations 
have repeatedly deplored the lack of proJects to lund. Reviews of* national d\ e:,.,prlent plans 
o'tel show that iprOeratnI S havC beef thrawH 111pllnd aIls alnd tlareets set. bil tile llieans of 
iniplementing these program.,s are not \vcll designmed. Since planning airis to identify' 'rd select 
the citribiriation of measures best .suitCd to atltill national objicti\Cs. planrtiri whilh does riot 
make provision f well-prepared projccts is in effect no planning at all. 

This paper atterrrpts to discuS the esCrnial rcqiricirerts in Ilesirtfirr aericultural research 
projects. It prov'ides insights into the need for exterrral supolrt1t for agricultural researcl' in 
dCvelopiLg COL ntriCes the chal rigill perspectives of t6tiotna I arid int(ritati nrai ag: ricultural research. 
the elelCnts Which cotstitrtle a well-dCsiUned researhIrtoject trd guideli Ines for preparing 
researcl proposal,. 

External Support for Research 

The search for new knowled"e and alterrnative ways of applying what is already known 
is a vital component of the developnrt proce)SS. The contribttions that relevant research cart 
riake to development have been recoernized by Third Wor jd countries. The role of research 
has not always been perceived as clear lv as it is odav. In tie 1950s. in tile early days of what 
has now r+eccole tile ecollilic development field", doninant theories of econotnlic growth 
were so capital centered that the.' scented to ignore thetilefcts of everything else. This is itself 
ironic, as during that period, +critnictric studies ol the source of' ro+,,vtll in industrial economics 
found that changes in capital and labor Cxla ined only small fractions of nlie growth pel'orniarce. 
In fact, riany of tile productivitv advanices were ctused plainl y tie tiip roved techriology 
generated by basic and applied research. 

Tie saliency of research has spread quickly to the Third World and it is extended to almost 
all sectors. Agricultural progress was seen to hinge ott supplying new improved technologies. 
The green revolution program was research intensive. either basic or applied in nature. Tile 
developing couintries were also contfronted by a lttajlor requirement 1',r ecoi on-iil ad policy 
research. At tile satire tfiie. it was clear that they could not rely solely ott research fromi 
indu:,:: - !ized countitries due to dif'fererices inenviromental conditions such as ecology, resources, 
characteristics of available produtctiorn Iactors and social and cru:diral values. There were various 
exatiples of' technologies incorrectlV aIlpIlied aid inappropriate solutions introduced into the 
developing countries. This of course did not imply that research in developed countries was 
irrelevant 16 developi tg COLnmtries, bitt careftul judIgrent of its usellhIness in sonietities radically 
different circurmstance was required. In addition, developing countries were faced with intractable 
problems that were of little or no importance to the so-called developed world. 

*The views expressed are those of the aulthor and not neces~arily the view.; of ihe Asian t)evelopnlent Band. 
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Research undertaken illdeveloped countries has been concentrated in sectors that play little 
role in the economics of developing countries, to build iptheir capacity to undertake research 
and to judge the quality and appropriateness of researchL undertaken elsewhere. This development
of research capability implied builing of. new institutions and providing on-the-job traning and 
opportunities to individual researchers. 

It is ve:v difficulit to provide an accurate figure of research and development expenditure
in developed and developing countries due to tilediffused rat lrcOf the inhirinlation. Most studies 
indicate that, whatever the relative proporti on of research and development expenditure ill 
developed and developing countries. Ile absolute alounts spent in this field by developing
countries have increased substaitt ally in the past 20 ve;,rs. A stud,, covering tiledata from 67 
developing countries estirniated that, illN8)-() agricultUral research exl)eriditures at 1975 prices
w\,ere US$1,082 million, which is 71 higher than the atiount spent in 1975 and 170,,- higher 
than in 1970 (IDRC 1987). 

There is. neyertheless, all einorilotus imbalance inatileresearch and LIevehIpntent expeiditu-es

of tile LIeoye pinrig c itntries. A few11M
ila' or ctr ries aecCt nttfor a very large percentage of'overall
 
expenditure. e.g..,\rgentina. Brail. China, Indil. Mexico andli the Rep. 
 of Korea. Data front
 
the United Nations lducatittal . Scientific and (uhtral Organization (UNESCO) oti research
 
and deevelopinent scientists show that. of' the 
 umlber estimated to be \orkinL inthe developing

countries. 4 ( are itt Africa. 8',, inthe Middle-East. 23('' in South rAilerica and tie Caribbean
 
and 65 '7in Asia. It \\ld be pertinent to iote that tie co rrespon ding fi -'Ures I' overall developing

world pOpuilation distribtltiion are: .Afiica. II ';: Mid(dle-Fast. 7 '4: South Anterica and the
 
Caribbean, I I and Asia. 7 1I. The research aid dceh pn tent 
industrv illdCveI oping cotntries
 
now acctltlritS U
fo0r :aboutt 1$ billion; yron aiUld vet the broad parameters of this nimajor activity

remain largely underrescarcied and Unknown. The equivalent' figure 1'01 ()rg antizatiou for
 
Economic Cooperatiot; and )evehopment (OtI('I)) countries was estimated to be US$245 billion
 
in 1984 --- a further indication of' the striking inhalaice 
in this area of global investment. 

Role of External Funding 

Although national funding is by far the inost important, it can be argued that there are
 
compellirig reasons for external sources to 
provide a significant share of official development

assistance (ODA) to research. First. research is essentially a long-term activity and countries
 
that are faced. as many of tie developing countries are, by urgent and pressing problems of'
 
poverty and niacroeconomic balance, both iii terms of funding public expenditure and in teriis 
of balance of payMerts, Must find it tempting to regarnd research as an expendable item i their 
short-term calculations. 

Second, research is characterized by ma'or externalities - most benefits of research ill one 
part of the developing world may well accrue clsewhere, and the decisions on research may
\well require a broad global oI regional view of tie opportunities and payoff for research on 
particular areas. Although this must he first and foremost tileresponsibility of the national 
governrnents within a rcgion . donor funds cart also often Ibeused to take account of these 
externalities. This is particularly important for cotries with sri allpoIllulat ions: it may be difficult 
to create the necessary critical ntass Ifor research oii particular topics in soie of these countries, 
even though a research problem nay be significantly important. 

Third, research has aii in iportant rireiient of loreign excham e for e qilipittent and 
advanced specialized training outside tileboundarfies of tileindividual COUltry. 

Fourth, donor funding has phlayed a major role iii tie development of'a substantia! set of 
multilateral research instiltions in the Third World and some developed countries under the 
Consultative Group on International Agricultural Research (CGIAR) system and other affiliated 
centers. The , represent a growing and important new diriension to research and development
in and for the Third World and account for a significant share of ODA funding to research. 
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Donor funds are clearly making a m:ajor contribution to research in niost parts of the world. 
For example, a recent report on agricultural research in tileSouthern African countries belonging
to the Southern African Development Coordination Committee (SPARR 1987) showed that more
than 50% of agricultural research being undertaken in those countries was externally funded. 
In many Asiian countries more than 40 of the research budget is through external finding.
Where external funding accounts fr such a ,ajor proportion of current research, there nius. 
be adequate safeguards to ensure that national priorities are really being f'bllowed and at the 
same time there is adequate provision of building research capacity f'or the future, so that activity
under consideration can be continued even after the termination of external assistance. 

Changing Perspectives of National and International
 
Agricultural Research
 

The Internat ional Food Policy Research InstituIC (II-PRI) projected that tilefood shortages
which the developing countries will face in the year 21)00 will be even greater than during the 
19'7()s,
and the situation will be more complicated (Mellor 1986). There will be deficits for many
countries and a few will have surpIluscs. Hosever. fbr tilelatter the problems of procurement,
distribution, price support and income generation to create aii effective demand will become
equally important. According to IFPRI a trend scenario of the food situation in the vear 2000
based on tiledata from 1961- 80 Icr prcductiOn aid 1966-80 ftorconsumption, pro .ectsa Third 
World prodUctioni shortfall in basic staple food (I about 7( million i.This gap represents about 
55, of*tile r1d's pr jcctCd dci nand fo)r basic stple year 2000 and is one-Third W ' Mi) od intile 
third larger than the food deficit of de\olping cOuntric, in 1980. 

This prognosis for the future raises issues relating to the priorities flor agricultural research 
and also associated questiCirs relating to organization and ianagceliclit. 

Scientific Concepts and Systems Relationships 
When the developing countries in the 1960s started to lace massive food shortages in the

",.akeof their rliournting popullatiori pressure., new concepts were evolved to make agriculture 
more productive to emerging nceeds. One Of these cocCCpts which has been so highly successful 
was to reconstruct crop plants like wheat and rice. 'he dwarf whear and rice varieties grown
under iniproved agronomic niaiageent are (It,products of these -roccsses of genetic recon
struction. 

How far can we go in taking this approach to increasing crop production? Obviously, where 
crop plants can Le grown without much stress, tileplant-type concept remains highly valid. It 
should be possible to devclop high-vyielding v:w 'ietics of grain legumes, oil seeds and other crops
in the saiie way as in wheat and rice if the agronoiic management carl be improvcd. And indeed,
agricultural scientists itsome countries are al'eady beginning to do so. However, as long as
these crops ccuitiriue to be grmn in their traditional habitats of dry lands under moisture and
fertility stress coiditions, the breakthroughs nma iot thc.easy due tcc the diversity of environments.

With regard to adaptation, the Centro Intcrniacional Lie Majcraniento de Maiz y Trigo
(CIMMYT) and the Iliternatiocnal Rice Research Institute (IRRI) have developed wheat and rice
varieties, respectively. which can be grown in several difTerent environments. In the 1960s when 
the national agricultural research systems (NARS) in the developing countries were weak, the
approach of developing improved gernilplasmn at tileinternational centers and testing the new
varieties widely in tilenational programs in many diflcrent countries wa; a strategic move. which 
has paid rich dividends. The cmicept re iains useful IOr countries in ile South Pacific and Sub-
Saharan Africa which cannot take up a great deal of research responsibility at this point in time. 
For many other countries, however, the saie need no longer exists. The international centers,
therefore, are already beginning to reorient their progranis to move more and more into areas
of upstream research. le ving applied and adaptive research to the national programs. This move 
is expected to gather tinorentumn in tire next decade. 
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Increasing Genetic Uniformity of World Agriculture 

An important implication of' widely adapted varieties is the inciease in genetic uniflOrmlty 
of wordiagriculture with COnSequntl threaMt of' disease and pest epidemics. In Iraditional farming, 

hundreds of land races and primitivC cItiV mrS help t diversit ag'iculture1 and to erect Lgenetic 
barriers against the se',Lad of' pests and patIts. lios' ever, tratdilional aricultinre siInple, cannot 

help to meet todav's v.astl\ increased food needs, imulCh less the needs of tomorrow. ligh-\ ielding 

varieties, without losinr too much genetic di .crsit, are required. TIhC homg-tcrIn anlswer to0this 
problem is decectraliCd ireeding. w ith the international centers developing their genebanks 
Clr disease and pest resistance and othcr illmpotllt attribtes. :and the natiottal prograis doing 
touLICI t' tihe hlridi,,ation sork. using, in important pt of tle parental material froll local 
sources. The future challeneCM \Mld. thus. be to Coitiin gUne.s of' high prodtdiv it. into a vast 

array of tess a . ill he tle need to developiecttic bhackeroittds. Also. another comlplicatin latlor 
varieties forl s ld sr l t Ic-culies.ju nlalll 

Technology for Stress Environments 

In the I96 '" s henl 11111v des chpin counties \\ crc laced s itll) SCiols Iood deficits, the 
!Most ulreln nee.d s1asto i'c)ea id ItpLIulutilinthe( sholre[st possihIle time. 'Ihslratc . 

which Mai flthese+COutrites adohpted dulinlg this leritIl..\kas to ocent.rall-dteln lnds, cndosved 
with a fatuic, teitile sls i as'iisludlealu,,h.uhh. hiil itasii ntor all'il. The research 
apprtacth durinL th i ',t,, it+ cpht oas)lbl,at LpC i ioltl1*.t Thecelits intcractilon's. 

Iplilant heedCrs in addition hClpe+d t0 ,\ nth,,i],e -ct s lich c.ill Lake full antae Odof nltdnn 
lIrll input, like chenical leitillIrs. It s,+as :J hiihls' cotrlle+d l lIt'0If1elt so0that tn10,t 01f 
the stre"s lact or ", of tradiial a+iiculttl,+. did ntot o)peratc. Timis ,tra p.shas ssork.d sscll Icaditt 

ilIC 111Mpn CJ 'o , illiportat',.to 111;. I xe&,, il pl' 1 l llit ill . g tteIllllll_,s.ore it has 

helped to b tue t0 Orgal/C efctisC rCesCarch pIocIrai for lainds chati,.'ei/C d h f'rtilit., 
,till , n1IMi\ IttC!-' ssIll for these 

lands. \VhilC eCucca1,',l. uproved \ ati,+tiCe v, ill continiLe t fha\e anl importamt tole. the emlphasis 
must shift to sil and vamer tnagnelent am I I lalitlllt.c iniaipulatiotns of s.alioMs kinds. Itt 
other words. litat kipuIlatioithe s% note ilopoltant than1 

!ttd IoistirlC strels. It s Os that kinds, oof %% be rqu ired ra inlfCd 

Of .ll% ifsI llllull t Inta ell bht.t'tlle C\ ell tile 
mtipulatiot (t genes under harsh 'utdit i,,. 

It has been sui ,e'stCdthat a2tft1tiitic re,'arch of this kind Is best or,,,a'nie.d locallv as the 
transferabilit, 01 re,,ult- is pr 'run omc cation to altlticy. If this V st, themn clearly a uLeat 

deal of' s,.ork in thc,,c priorit\ alas, t re ,rhssill has Cto e taken lp h\ the national research 
systems which lttlst be stre'elend for this prptI ,,e [he.litme'Matiotiltl cenItrCls shtould ConIclehtl'ate 
onll the hasic aspects of' rescarch in \Nat' fiIAIt's C',tiLt ;iid 'lil tiimtIaeIeIht and leae'C the lltre 
applied aitd adptive research \s irk to thie n;utnal s.temiis. 

Efficiency of Agricultural Production 

Much of th1e scienific hls of tOdermia..'riculurC is pro, ided by a ver\ liitCd iumiber 
of discoveries --- at the t1:ri ofI this ,efitLlr\ Mendels work re,discoIverCd stulies in the field 
of umineral nutritin of' plants h\ Iieib in GCertInMI in tile last Celtlly: the del'hpment of plant 
protection chemicals fllslo, ime the disovers\ tti D)T ill tile I19 4(0s: and the use of' mechanical 
traction dLirilng tle last 50 years. The cntphasis has hc+ on high podt,C'is'it. rathet' thain ellciency 
(if resource ,,e. With increasinel resolurce roustrallIts ill the shrt lermIl. the deveoping coLuntries 
'ill have to shift to ctst-ef'icieit technoho-y in aericlthure. 

In the lotecr' teiit. the scientific challhenee f'cmaking agriculture hth llighl. prOduicti\'e 

and efficicnl ust be faced. Recent adVlances itt ntoleculkir hiohlney hol the possibility of' such 
scientific advance. The tools of' eCllclic minaiptlatiot and advances in hiotechnolo' to intprove 
genetic potential. enhamince soil fertilitv and to control pests and diseases with renewable sources 
of energy hold promise. Clearly, the lead fur these studie:, sill htave to be taken by the advanced 
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scientific centers of the dCveloped cuOLlntlies. The challenge is to nitotiV:1te their scielliStS aid 
to define clearly the problems to thenl. The in te ra iona I researlh centers will have to play a 
key role and serve as the brid-c between the developing countries and tie laboratories of the 
developed countries, if [littre igrictilttire is to heconie both highly productive and efficient. 

Sustainability of Agricultural Production 

With ilcl-lsillg plpil t1ionIipIessuics onl limited .tUral les,tirce endOwmlnts, the 
sustainabilit, tof agriCultUral prodtiuction s,stens '. ill be a liior isue of' the fiture. The 
degradation Of lhrestrs and fishe'ry resorce,, and agricultural lands due to0 over e\plOitation 
is well known. Presct arid us,,t ill iiaiy pirls Of the wkorld. p.arti(ularl. ii rainfed and hilly 
areas. is 11r fromn optitutim and freqicil., de[ riiciral to soil fertilit, and mg.-term nrodtiiiun 
potential. Restoriny the ecoloCt ic,'Cl balance I-nIIcri 'it.l and lrltirineg the h ,, ,lthe ecos\ steln 

rireet gl'ltilaiim;ito I)rduce fiLd, teed and fue,,.lto the requireleCnl, OfI a etrtkkow ,\\ill require 
chaILges in type arid inlte'nsit\ Of 1arid Use. StIClh c,lIdnCs riced to take into iacUnt riotoulol tile 
inherent potential of the' soil hut also the a 1011,:intilme arid marketl lictolrs.Ot rtmral l'ptoLutlatlio 
Research til sustainable v ill htax he irrill, 1v ti'hc researchproduction to:1 cductt.,d na.itiollal 

system's h,.'Sause ofltile applioacl
lOCal spcilicitof the plrrhlCIis. ('learl\ . a iuultidisciplllai. 

ov.rstcpp-,ing tie hOltItlmi.ric, cor., ellitional of research ill be
Of .siscilplitlic x, r.quired. 

Socioeconomic Research 

NIt dciin agriCUlltiirdl tCCIrrl1nrg\ is perhaps Ohe si'dingle nioSt ili ptaiill tac or cIitolribuli, 
toIpIliticall ald social stahlit,, ill IMttI\dcelp in, contries. lIe earlicr criticism thal this new\o 
technology hlm helpeld iilk the larescll tnrs iski loelr ,koicd SO stronl, . There is 
evidence that the stlall-scale farmrr, and irmoe paritarl.\ Ire urba ctulnllerls, %.\ete al',so 
bellefiled. llow Cirt. it is tre thal the adaUcC, ill mgrit.1.1uMl produtioi ha, C lot necessaril\ 

,lleant that the llutriv rilal needS Of the [pOIlUlncemenll.lts+ Of tihe SOCiCl, car rlow he lull\' illet. 
The problenm ofllack of l lCctixe deiltanid. dtirand backed h, ,1r0rug gtp\,xl.i.e. iuIChasi{, 
remains. Issues rI.latiti 0t food scuriti, lO\\ coimmo0dit priCC, ilernatirumal trade and 
prolectirisnl iiilerair %iC.'.The sol0tiito iot So iliuch \N,h these: pniNleils reslt ithithe biological 
scienltists as \itho tlre soc.ial smirentists. Ne\\ policies to deal \kith these lwrbletris are needed. 
jst as nLit iclias e% resierch arid de'x:loliluCit ilrilalIrctrsC, \ , ;cLd.d in the 1960s to 
accelerate tht. progratis of agricultiural prorduction. 

Strengthening of National Agricultural Research Systems 

Clearlxv the !l'im'mmal icseealeh s\ '-(elli' Must hiLticnihneod if ih\ are iotakeIlup all these 
ie'responSibilities. NIaix deIvCeloing cotlnliiCs s,lartCd to pay scious aiottilm Illthir research 

services in the 1 960s and I1970i in the \oxake of their dtespe'rate Ifod shortlaes. ihe idel wal, 
ti reorganize arid sti-reritlihen tlhi Ill'i\'e t r in the hierarchyrescir, h i a dilierei satlu i al heit'i 
of the gtirelnirent , so ihatt ide h asCsed It. t'id elliands.LIiii sicirce canii be'Iie ii CCI the intcwas inc l i 

The ' raoiif took maln\ frIll'ri hut the hasic idealel proes titnn ofr aiicUlttral research 
was tIo create a different kind Of adIiioistratris arid iL ag.lerlIrrtill In traditionalCUIltuIr.the 
organization tif tllCee servies. they lOinned [part ol the bureaucracs of' the .overnment.the 
Operational procedures were desigined for checks arid co.tLitir ceicks Ii'tlllleltoi .ti srkenlini 
- to play rather than ne, initiati\es arnd soirtciteiies risks,,. isponse of' theit sal'e to take r1.e 
lalger Asian cotunlries, bs and lar.e, has beCl to c'iCate acriCUltltal resac.lih councils which 
took river the research funlittios of the Mlinistr\ of Ac.rictiltaiC. Siillail\ , ile rp, tusle in tnitnv 

to Crie SelnliiuttlnOltS alndof the Latin Anierican ctuiiitries has been 1 ltlumn01t1oL i nttiotial 
research inStitutCs. I1'science is to be a hand 0f de\el piciln. has been shioiwn thatiaidCn itI 
sonic degree of autoiony combined with cnmliitnment to the necds of a !ricultural development 
with a stronger focus on fiarrners problells is required. 
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Improved organization and ninaglenieit help t) create the potcttial for a nalional agricultuIrl 
system to he elfective. Once the potentia I' efctli\CnCss hls ben created. ',e roust hUild 
on it through the additiionial dinscSin 0f cl'lCicnv.. and this is done ,%'ilt the help o the rcsearch 
leaders to perl'orm the va.iriouI',IunctionS coIn+sidere.d iiip)liar.t" SoI of the 'unCtionls include: 
identification of' research priorril es and resource allocalittl,tpr11rai f.wnin anon :rid irnplentcntai
lion, molnitorin and ealuatiori. recaclh cotlordinatiotn. links witi the ,.tcnsioi servjce, links 
With the academic cottnMunit. stallT dCehlpmCnt dild ,hoe all link,, \\ith the policyntakers. 

Project Design and Formulation 
A SCLUCiinCeO IllprotectIIpS is iln usL. \\itii e'ch Pr i-,t: serving an important flnction 

experin ,ntal, pilot. denlonsratiori aid p;roduction pIOJecis. W\hile producion projects often 
receive majol.r atItlillti. o!LTr lrOiCCt t\pI lCru'rti iiptrrtanit pirposes hy foirthering the 
discovery and Iestinel <of iie\\ tA de'vClopirniclt. nd h protmoting widfespreadapprolachCs 

disseriinatloillof 
 S. 'lbis scClioll prvides eidIacC on the deksii aid 1'0rinu.ha1ionm of' 
agriciltraill reswrclh projcs.l'hes lli,Tch ofLpIjIect t iCS nay1\'riot l a s1be ihelil, solic 
steps hiaeon itrftj. 

The pioceCssCs (11tllVSiI i.ninnr apt jcct arc' it: 

I . Ilitild '.tntl tate thC obicCtivCs and ilitd 1ar1et S hiCllrM1 to he achieved atiL Ile 
schdCnLeCd date',,+ Iti lhcir achic\eicll: 

2. 	 !dentilr :111\r l 	ilnnari/c the prlgraini ill interrlaled etfTrts to aclhicc thle t'jccti\es:
3. 	 Idcntilv aind indicte the rolec, oI the pItijCLt in the prt grtii of incirrclaied el'ilrts. i.e. 

to ICetrrt'rir e huriinal enni!phasis itslt ltl hayiv C\p1ain iIroM. and in \lhatI and it 
conlc\l. the, prtticl nii\ rrCisolabhl h e epccelld to cttniihiltC to thte tiheachivceiiieilOf 
dievelopirCiit tbjcc'tis C1, 'ticernir,: 

4. 	 Dtcrninci nd t,il tre irrincdi CetibJeCtiC Otflile pirJctI.I.e.\%ralt tile pirtict itself 
sltOUld priItlhcC h\ A IMiricular dIate and 

5. 	 FEstablish and lcscribN: \\.hat ollputs it Slould pr lduce to achicee its irilriediale objectivcs:
what acti\ ili it should tnlderakc. atild itl .lat ,Cquece.iC, in orlderItt0 tIlce Ihese 
oulputs: Mliht ilpUlts it shthllnIM\ie trorri dilitCr sourt-cCS: aid hIw( it Shtmuld hle oro.anized 
ttr enable sncc ,Slil anld eflicicni li ailat'llicill. 

The abtve prttcescs are iteruati\ adid arc ctnipleeterarv \ i:h cach tther. ()rie ti the iiore 
conmpreliensiV de1sign sc'llClICS eloCllCL is the lgical lranics irk uSCd first h\ ile US Agency
for International l)ev, lpriner (I DA). B\'. prttvidinig a viicalls, tri relalille svsteiraticallv tle 
inputs requireld and ie ptqecC Outputs e\peclCL to he achieved. frle purpose andproiject
goals. the Iloical Irrirnework proVl is a Ctiisistent rical itfplannin,. ltrnitulatit, iioiiltorinl 
and evalhatinro l)rotiect l~ire, 1 dh':ails SchietLtic'ill the ssi in which the htreical firnlwC\vork 
is inltenudCd to ,l', ralC. and -ieure 2 ik the \tkOrlicet Usd1 to lltitliarile the salicill aspects ofl 
project deSil!rr. [le htteica! fIrewtrrk ssorkshet pilIs ia onceptual I'ranic.,ttrk ltr the pioicct
desieler M1o iSftrLed Itothink holistical d1ll svsteniaicall\ abt it ill aspects of tle project.
i.e. f'rolin the pro%sio lilf rtplts to the IchiCvCiiItit o1 the 2oals Ot the rcSCartvh wVlork: and the 
suCeneths and veakiesscs ol the rt iJect ithrttueh rillCXalri'iatill o the assumtptions olf the project
and thl Sal'CgLiar'LS that iicCd 1theIbIuilt in. Fl[lr the IlcCi~isil inaker. Ile ltgical franicVork 
svurkshect providesit a cons.enieit sturninary tilt Ire priei, for the proiccl deiglcUr artexcellent 
hasis Io preparing a ifpject trittpt il, and for Ire reseairch orker :iiid the proJect supe!rvisor 
i convenient hasis ltr ritnitttrire prtgressi atlld e.vahil, IrCsullts. 

Preparing a Proposal 
The diftfcrent organizations have their t(\ii priject proporsal I'onriats and it is important to 

ascertain their requirements wIren preparing a proposal. However. this section attempts to provide 

http:Cquece.iC
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Objectively 
Verifiable 
Targets Linkage Management Issues 

Why is this project higher 
ProgrammingGoal - StooGoal-supported priority than projects not

by other aid? 
(programming) 

if purpose How can we increase our 
then goal--- confidence that the goal will 

be achieved? 
What do we aspire to achieve 

ProjectPurpose _ End of-Prolec Status 
with this project?(programming and project 

design)' 
If OLtpUts

ten purpose---
Hlow can we increase our
confidence that the purpose 

------------------- henpurose will be ach~ieved? 

What could competent 
Oupt

SIndicators -
(;OtPuLIt 
Targets 

mnanageme~nt be reasonably
expected to poduce? 

(project design) 

- ----------
it inputs 

t hen outputS ---
How to increase efficiency
get miore outputs for 
comparable inl)uts? 

What inputs must be provided? 
DLudget ' iild 

Schedule 
___- - -When?

(budgeting and control) 

Figure 1 The logical framework of a project. 

asynthesis ofa number of formats used by multilateral and bilateral agencies in the preparation 
of agricultural research proposals. 

Project Title 

It is a short descripti\e phrase about the subject of the proposal. 

Project Summary 

It is a summary statement about the project proposal. The project summary can be 
supplemented by a logical framework worksheet. This will help in examining the design of the 
project as well as in monitoring and evaluation. It contains a statement of the problem, 
objectives. expected output, cost, financing plan and implementation arrangements. 

Chapter I: Background 

This section provides the setting ol the proposed work. It generally contains the information 
enumerated below; any additions or deletions to the checklist may be made depending on the 
relevance of the information for the project under consideration: 

1. The sector in the national plan: 
" A sunanary of the plan's main objective; and 
* Site and importance of the proposed project in the development policy and instruments. 
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Pr a 	 Objectively .( MicsISu2mi 	 Mesns ofNr iuve Proyect 	 -f777-77,
Verifiableindilators :VmotttAstpin 

3The broadesur.oc to whicrhr
P ro ec 	 goal targets: (A4)T itlec this proje loneves (Ad i t ii B i :' 	 . ... . ... . .. 1) 

Proect Purpos.e: (1) . Conditions thatiindicate (B3); 	 Assumptions for achievingpurpose hasbeen achieved. . .2 	 (134).V'.*purposeF:~ .	 End of Project Status (62) 

Project Outputs: (CI) Magnitude of Outputs: (C2) (C3) 	 Assumptions for achieving 
outputs: (C4) 

Project Inpu~ts; (DI) 	 Impiementation Target: D3)Assumptions for achieving
(Type and Quantity): IN) Inputs: (N) 

Figure 2. Project esg sumnmary of the logical framework, 

2. Thesector in the national economy and performance:*PlaCeof the research'sector in relation to thle country's GNP, budget, external trade and 

3De'scription of he research systcmnand its components: . 

Structureof the.cxisti research system;'
*Personnel - professional anid technicians;
Stateof research conducted in the country, and where te ion;
Links with' the users# (advisory/extension services); and 
Needs to be satisfiedsuch as:

v~rius' levels of traiinig and, retraining of personnel;2 
y :qemyet~~scientific and techical informhation;2

- ~~promot2ion of local techno~logies; 

2V2~~

transfer and adlaptation :or technologies; and*~'22,. 
- dissenindin of rearchrrsults. 

4.Scope for developingrsearch ~and technology: 
-

2 * links with other' co 
of the existeniceot' (a) 'ommlion priorities, and (b) research potential adapted to the region's 

-~ 2 2~ requirements!2~~~~K2"2 

i l 6f xsi g rser h i siui n;iyPorenA nties in the region insofar as nuitual support is pos bleec us 

2 ', ~ ~ Q 
S.~'22Suppbrt~rornifhie international, agricultuiral reeac an2einlcner2n'iaea 

2'#'.'.2' sources; and V 2' 2 2 Va 2 2 2# 

2 2'ztrch galps and nedfor, research'sunnnrt. 	
2 

~ 2 2 2 '2 t~ 

t,e prjc proposal: (This 'aimis to describe clearly and precisely how the projet~~
fit into- the onetof setr supor'.:) 222 2 ~ 2. 

2V Needs to be satisfie'd fOr. instance 2adaptation of plant ~varieties to given crnvironmnrtil~ 
.. 2V2~'conditions; estabiishment of a naiional research st'oni in agiven sector or mnerely a netokotesting: and appcation 	stations;'''j 2!2t'r 

2 2
 
2' 2ai, 21V'
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* Selecting the region of operations; existence of a ma.jor probl.ni specific to tile region, 
existing! research or support infrastructulre, etc.; and 

" Selecting the type of' operation according to earlier consideratimns, training of scientists 
ard technicians, setting-up ol informnation or docu metntati 11facilities, supply o scientiic 
equipment, etc. 

6. Description of tihe chosen lgion: 
" 	General characteristics - geographical location alld alreaS involved, regioIal development, 

administrative infrastructure and possible means for disseminating research findings; 
* 	Physical situation, points of particular interest to the project depending on the circumstances 

climate, geological structure, soil, water resources, ctc.; 
" 	Sociocultural Situation - family, village, social structure (organization, power to take deci

sions, It)atmaocctw); traditions in the field ill which resec i is t be deyeloped (knowledge, 
technical know-how, tools anrd instruments): specific responsibilities, where appropriate. 
between IIen rid WOlmeIt, e.g. [Or food crops: and 

* 	Specific, short-. rtcdiLtm- aid lotg-tertn problems and relttirenents - they may be 
extremely varied. in the light of tile socioecontmiic, cultural and ecological envir.tionmcnt, 
rangtig from inulnttritiol tt energy saving, better knowledge. rural food technologies. etc. 

Chapter II. Research Institutions 

If' an international aricultural research center (IARC') or regional center is to undertake 
the research, the necessary inftorn tat itrt should be proc'ided on: the history, governance, personnel. 
research plans and priorities, COtilaratiVe advatitage in undertaking the work, previous linkages 
With the cotuntry 'regiori. budgetry position ile pat five years, major activities and 
actmnplishlents. aid need for financial support. '[lie description should be concise and n y 
be supplemented with a pentdiwcs providting relevant data. 

A 	brief tescriptiom shoul alstt he provided of the collaborating agencie!,. their locations. 
la gt)vcrnance, persotnel and facilitic.,. budget, research p ns and plrioritics, cttnlparat ive advantages 

il undertakinc the work alld collaborativse work undertaken ill tile past. The g ,' ..rnent clearanc,: 
for the plroject aild cOllaborativC arian e nts with international centers sioutd be indicated. 
An appendix listing related research pLtlltcatioris will also be useful to indicate the "state of' 
the art" of the research to be ILrtnaken. 

Chapter II: The Proposed Project 

Objectives and scope. A clear statement of' the overall ptrpose of the project and a list 
of the speciftic objectives should be provided. The work to be undertaken at different locations 
needs to be clearlv stated. e.g. at headq uarters and ottut rcach sites. 

Methodolcgy. This section describes how each objective will be fulfilled. Sufficient details 
should be provided to enable a scientific assessnteit of' the proposal. It also includes the plans 
and work prograis of the proposed research project. 

Implementation arrangements. This section describes the duration and timetable of the 
project. It should incluIde the ftOllowing essential factors: organization and management measures, 
particularly the responsibilities of the various collaborators; the procedures for the procurement 
of g,:,,ds and services: a statement on the capacity to continue with a ftollow-up research upon 
completion of the project; a time-phased plan of activities: the time required for staff recruitment 
and equipment purchases: and a bar chart to indicate the implenentation schedule. 

Costs and financing plan. The costs broken down otn an annual basis during the duration 
of the project is necessary. The contributions of the funding sources to support the various discrete 
categories (cost items) of the project should be provided. Inflation rate should also be provided 

http:probl.ni
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and indicate the percentage used as the contiliMICVc Lacor. 'ie local contriutoitn. if only "in 
kind" (salaries. equipment. etc.) should also he costed..\ sample bud .t t rtl alt is p 'ided 
for guidance and the Ifollow\ing categories are offered a,, examlples IFigtire 3): 

" 	Personnel - List all project prsot.nel including coisul:anltS (it nuCcc.,,,v I and the approx
imate time in pci son-nion1hs which they will Slpnd t IhC prolect. The' telill',L)i rellenice 
I'61r the consultants should he included as an appendix 

" 	Equipment and supplies - l.it all eui'IIInt rCLirenui enl: indiLatC secilications 

" Travel and per diem hiidicalc Icasism, and rales. '[Tis ,,hould he broken dox, n inlo 
loreign and local ntavel:

" Training I cal I I act sh(l eC ive nInd oI'ci,,m lkt)in i tiCS I ( I 
* Data processing - tuneiirct Sshould hC notCd: adl
 
" Dissemination of results Seminirs/orkshlps. publications.
 

liach item incltndCd aboVe Should he justified in the appendix as a note to the budgetary 
statlemlent. 

Sample budg.'t 1lrilt COO _JS$) 

T XYZ Contribution Recill Culltti(ill lltion 
___ --- -- Total 

Year I Year 2 utc. Ye~j I Year 2 etc. 

I. Personnel
 
List and indicate whtcer
 
full-time or part-i i me
 

Subtotal 

I1.	Travel
 
(International & Local)
 

Subtotal 

III. Equipmnent & Supplies 
(Itemized)
 

Subtotal
 

IV. Training 
(Ovetsecs 	& Local)
 

Subtotal
 

V. Data Processing 
(Itemized)
 

Subtotal
 

VI. Administration 
(Itemized) 

Subtotal 

Contingency (10% ) . .....
 
Grand Total___ _..
 

Note: If nore than one organization is involved, their respective contributions should
 
be gven.
 

Figure 3. Sample budget formar (US$ '000). 
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Monitoring. It includes information on how the project is to be monitored and what ongoing
evaluation and post-evaluation will be conducted. It should include benchmark activities to be 
undertaken and a list of the agencies involved. 

Reporting. It is a statement of the frequency of reporting, the responsibility for report 
preparation and format to be used, if applicable. 

Chapter IV: Justification 

This section should briefly state how the results of the prop,.sed research project will 
contribute to the solution of the problem identified. No quantitative assessment is required. This 
statement should, in iddition, indicate how the results would relate to the operational priorities 
and the short-, medium- and loag-terni interests of the concerned sponsoring organizations/ 
agencies. 

Suggested Annexes 

The following are some attachments to the project proposal which would be useful: 

* 	Siipporting data on background section: 
* 	Supporting intbrmation on research instituitios; 
* 	List of research publications on the pr'oblem:
 

Project cost estimates;
 
* 	Workplan and implementation schedule: and 
* Terms of reference of' consultants, if applicable. 
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Discussion:
 
Regional Collaboration Research Potential
 

T.C. Yap: May 1 know what are the potential vegetables for tihe Japanese market from tie 
ASEAN vegetable orowers'? 
M.Kamiya: I listed sonie iltems in Ily paper. bullit is difficu: for tlre to point out specific
items with import potential in Japan. Instead, I mientioned the inlporlance of meeting itnfporters' 
requirements, such as freshntess altd qualitv. 

J.M. Lee: You have indicated that the Japanese market has opened fItr import ofup tlte 
vegetables. Now how canl y'OLu tIe price 0f in Japan and protect Japanesecontrol \eCetables 

farmers?
 
M. Kamiya: Generally tile iolport if"vegetables occupies a 1ir110r portiont of total delland 
at present, atnd functions to suppeiiielt sCiSona] shlortages.l' Te donltcstic mleiSurleS tor redttCine 
the fluctuation of market prices ol 'vegetables, which arc caused b)nnstable natural conditionls. 
is tile price stabifi,ation svsttin forInMjolr itcms dcsignaled b tile Central and Prefectural 
Governmen.. Inl tilenCll future \c rta, take Soiel step> to4aijust the market conditiots illcase 
of rapid inlflow ot lroducts hou ulllbroad. llmcver, I think tfat imported vegetables nav tneet 
nainly the demandlLs Of thle so-called "e*ling-tl I c.) Mtd that domesticenterprises restaturallnts. 


prodcltCtiin illa ciOihfditiCs \,ith1
canCelltlltC oilt less comnpetilion or, s1tg conipetitivc pro\\cr 
for qua lity. 

<
R.V. Valmayor: Yout report li,tsSincaptre ald I lon11 , leading i xp,g a C rtCrs oeveetables 
inAsia. Howe\cr. these t\\o couMntries are not kro\\ i to' e large protdlcers o0,a rictlltulral 
products. )O tfie\ iliport vceltal cS and Icc'ptu'.'? Are these two cOttrltiCs in effect net-importers 
of vegetables? 
M.Kamiya: lhese tWO COltitric , are nol-t b ig pt4dtcCrs. lhI data Ol trade incldcs data oil 
reexportation. The two countrics ale let-itlnh)rtCrs. 

S. Jinahyon: Would it be possiblC lor you to0 Iarecast the trend ofllthe annual rate of veCetable 
imports to Japan durine the rnext 11 years. 
M. Kamiya: Unllortunately. I can not presently estilima1e the future growth rate ,i*vegetable 
imports into Japan. U.nder the special research pliject of tileTokyo University of Agriculture 
on vegetable trade, We are tryinge for vegetables in tileto clarify the fututre demands Japanese 
market. 

eff.ct tf vegetablc 
rmarket? 
Hashim B.A. Wahab: What will be tile pr rductioln itl China on the vegetable 

M. Kamiya: At present. Taiwan is a rurajOr supplier of veCetables for markets outside of tie 
region. Considering the irncreasirng trend of labor costs itn T:aiwan alld the possible investtmet 
opportunities inChina, the latter will become a strong conmpetitor. Recentl .,foreign imestruerits 
into vegetable industries havC begurn to shift I'tMn 'aiwan to other couttries like Thailand. 

J.-Y. Yoon: You indicated that the rCsource shift frot the fartin .ector to tiletronfarli sector 
is tileCaLISe of dcc reasing vegetable ptoduction in tile Republic tf Korea in rece nt years. I believe 
there are IOtMore factolrS to be etntioned: ctnnruirdity change from bulk leak, vegetables to 
less-productive spice vegetables. and the unreliability of statistics before I978. 

C.L. Luh: () The training prograu should be centered here at AVRDC Headquarters not at 
alty outreach program. Member ctountries are suggested to select their trainees vithoutt fear about 
China. Entrance visas should be granted by the authorities here if everything has been screened 
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by AVRDC. (2) Scientists from member countries should be encouraged to participate in 
AVRDC's program and to give AVRDC a more Asian flavor. 

Ma. F.D. Tiamzon: Dr. Batugal's suggesCtion to put Up ani Asian Vegetable Joirnal is a very
good idea. However, I have some apprehensions considerini that one of the constraints/problems
.ited by Thailand is that there is not much coordination among research institutions in that country
and probably it's the same case in other participating countries. As far as the Philippines is 
conce ned, we havean agency coord~nating research all over. This isa strong concern for AVRDC 
as far as other countrics are concerneO . AlBA does tlhs and it seems they are Ilaving dificultV 
in retrieving ill'ormatio 1fr(o tile dilfIenI reOgio s. )r. Valilayor has tile :imc Pl)sition. 

J.T. Sykes: A widc range of AVRI)C's activities and services was presented. iii,.uding the 
provision of seed by the GRSU. However, could more be done in the critical area of seed 
production, in terms of training and specialist advice - also to increase the involvement of tihe 
private sector' 
G.A. Marlowe: The seed problem is critical. i les recoininiended by NARS trials are usually 
not increased or carried byv coillercial seed coillpailies, So farnlels'llltS use available seed. 
If some ke% f'armers working \\ ith governim ICIdership could help develop these seed needs 
until significant enougll to be atteIided by coiiiiiiercial seed colpanies. AVRI)C could play a 
valuablc role of trainiing in sCd polOction and handling. 

Ma. F.D. Tiamzon: I notice that AVRDC har, not had anone, i.e. cinsulltiml scientist or 
full-time center staff, for a long time. whio takes charge of"the ecoilonlics aspe't l' various 
proLgrarw. As far as I remember when I was still an AVRIDC trainee in 1981, l)r. Creighton
Peet was then anIlor)pologist who worked part-time as far as ecoinomicsnmarketing is concerned. 
I believe ain economist, who is io0ore of an applied econoilist rather than a theorist, would play 
a vital role in the impact of AVRDC plrog ra ills ill tile region. No matter how excellent the breeding
and crop iniprov emelt, cuIlu!ral 'lianageCnllt/crop protection programs are, if it's not profitable 
no fariier in any part of tile word wouilId plant ainy crop if he's not aware of the cost benefit 
aspects.
G.A. Marlowe: I agree with the questioner completely: and wish I could have remedied this 
staff short-fall several years ago. The AVRDC needs a farm management type of economist 
to assist ill evaluatinI the cost-benefi relationships of iew varieties and productioll methods 
developed as well as helping to assess the ilpact of AVRDC activities ill the ciultries we serve. 

Hashim B.A. Wahab: Will AVRDC be able/willing to overhaul its charter objectives and 
organization structure to ileet the needs and requirements of countries in the region?
G.A. Marlowe: I will certainly advance the suggestions Of the policyinakers to tile Program
and Executive Committees ol the Board of Directors. I f'el that they will welcome these positive 
quidelines for improvement. 

A.A. Asandhi: i)uring the workshop tile diamondback moth has been ientioned as one of 
tle most colilmon problems while you have only one scientist. I offer Dr. S. Sudarwohadi to 
help AVRDC as an AVRDC scientist for I or 2 years to help AVRDC to prepare and implement 
an IPM project. 
N.S. Talekar: In our proposed collaborative research on IPM of the diamondback moth, Dr. 
Sudarwohadi will he involved in planning and execution of the research and development. His 
input is very crucial to tile success of our IPM project. 

R.L. Villareal: t I ) What is tile composition of the network's advisory committee. (i.e. global 
vs Asian Advisory Committee? (2) How are the activities in the network decided'? (3) Who 
pays for tile trials in the network? (4) What is the share of Country program in the expense
of the network'? (5) How effective is the feedback mechanism in getting data from the network 
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cooperators? (6) How do you decide who will join the joint visit/monitoring tour and who 
pays for their participation? (7) Do you conduct a regular training program for prospective 
network participants? 
D.V. Seshu: (1) The Advisory Committee is composed of selected national rice program 
leaders. They are nominated by the concerned national authorities. 12) Througl joint planning, 
the Advisory Committee provides the guidelines for program pl.:::iirg. (3) Network trials are 
conducted by different national programs using their own resourcL> (4 ) It is difficult to quantify, 
but national programs provide significant inputs: 90% of the trials are conducted by NARS and 
60% of the test entries are provided by NARS. (5) The feedback is very significant and many
factors have contributed to that: joint site visits. weil-designed field books; effective screening 
and scoring system (standard evaluation system) joint' developed; entry utilization survey, 
etc. (6) Monitoring tour participants are selected by concerned national programs on the basis 
of criteria provided by IRRI; funding is by IRRI (UNDP grant). (7) The International Rice 
Testing Program (IRTP) is associated with a four-month training course twice each year in 
'Genetic Evaluation and Utilization.' Monitoring tours also serve as a mechanism for young 
scientists to participate. 

J.-Y. Yoon: You have shown different ways for narrowing down the number of entries for 
certain particular testing sites. Do you group your candidate entries beforehand? If so. could 
you kindly let is know more about how this is done? 
D.V. Seshu: At the time thL: entries are nominated by different countries, they provide relevant 
particulars of their lines through completing a form specifically designed fI such information. 
This helps to classilfy the material on a first approxinmation basis. 

Ma. F.D. Tiamnzon: I have examined a book on the functioning ofthe ADB but I didn't have 
the chance to go into it in detail. There are two forms of ADB funding indicated: either a grant 
or a loan, both Ilr regional as well as lbr national programs. How can a project be qualified 
for a grant rather than a loan. I believe developing countries or those in the Third World would 
prefer it grant. 
N. Amerasinghe: The Bank considers technical assistance projects up to USS600.000 on a 
grant basis. 
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Working Group Recommendations 
Romeo T. Opefia
Plant Breeder and Program Director, Crop Improvement Program, Asian Vegetable 
Research and Development Center, P.O. Box 205, Taipei 10099 

The country reports presented by tile NARS delegates during the first two days of tie 
workshop and tile results of the A*VR)C niail-in survey of the NARS scientists in Southeast 
Asia clearly indicated that serious shortfalls il fIuir principal areas of vegetable resca'ch are 
strategically cominion amiung the region's NARS. These research fields are as follmvws: varietal 
improvement, pests and disease control, crop production methods and seed 
production technology (Table I and Fig. 1;. Although postharvest tech nology was not 
identified by NARS representatives fi'oln Indonesia and the Philippines, cxperiences of AVRDC 
scientists and discussions du ring the workshop heiwecn AVRI)C anl the NARS indicate that 
research gaps in postharvest technology e\ist. although thLy ina\ not nccessari].y be of equal
iiportance a the gaps in other research areis. 

Ill ddition to the technologica] gaps, there weire inslitution-rClaled or nonbiological
constraints, of WhiLh the Mi important were as follows: marketing problems; lack of 
research funds; and lack of trained manpower. 

Ill orderI' to eflective ly add ress the above constraints. tile participants to the wor ksliop were 
divided into ftnr working groups as f'oll0o1: Group A - Gernplasni and Seed Production: 
Group 13-- Pest and Diseases: G-roup C -- Oher Inponrt lit Ci-ops OfSou theast Asia; and Group
D - Policy and Organization. The tasks of these working groups are to further discuss tile matjor
problems and to jointly foriiulate strategies in vLpetable research and development fbr future 
implementation by tile region's NARS. The major reconimnlendations developed by tile first three 
technical working groups are discussed below. The recomniendations of tie Policy and 
Organization Group are given separately (see Section B. also below). 

Major Recommendations by Working Groups A-C 

Establishment of a Collaborative Vegetable Research Program inthe Region 

There was general consensus among the NARS represented in tile \ orkshop that engaging
in partnership research offers distinct strategic advantages. To this effect, the NARS delegates
encouraged AVRDC to develop a proposal on a collaborative program of vegetable research 
among tile NARS based on tlhe recornmenidations fbrmuIlaed by tile various working groups. 

Priority Commodities 

The coiiiiiiodities that were accorded high priority by the NARS representatives during the 
collaboiative wcrk,.hop were tomato and pepper aiiong AVRDC's principal crops. Sweet 
potato and the two leguiiiinous crops of AVRDC, namely soybean and imingbean, were excluded 
f'roni consideration because of' already on-going collaborative networking plans. 

In addition several vegetable; not currently addressed by AVRDC research but considered 
strategically important in Southeast Asia were also ,,iven high priority ill future research thrusts 
by the NARS. These vegetables, ranked in the order of importance to the NARS, are listed 
in Table 2. 
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Table I. Constraints to vegetable production and research in the Southeast Asian NARS. 

Constraints Indonesia Malaysia Philippines Thailand 
Biotic constraints
 

Seed quality and supply + + +
 
Pests and diseases + + +
 
Lack of suitable germplasm + + - +
 
Poor crop mnagement + +
 
Postharvest losses + +
 

Abiotic constraints 
High cost of production +
 
Technology transfer + +
 
Marketing problems + + + +
 
Environmental stress +
 
Lack of funds + + + +
 
Lack of trained manpower + + +
 
Lack of research experience + +
 
Lack of institutional support + +
 
Lack of credit facilities +
 
Lack of collaborative resea-ch 
 + 

z+ indicates the area isconsidered as a major problem. 

Table 2. Strategically important vegetables of Southeast Asia which are not AVRDC principal crops. 

Crop Rank Crop Rank 
Garlic I Asparagus 6 
Onion (bulb) 2 Eggplant 7 
Yard-long bean 3 Green peas 8 
Shallot 
Cucumber 

4 
5 

Pumpkin 
White potato 

9 
10 

Constraints in Vegetable Production 

O thers ...........
:::::::::
 

Low yield
High temperature 

Weed 
Soil problems 

Seed problems 
Moisture stress 

Insect pests -
Diseases : 

O 50 160 1' 260 250 300 
Number of respondents 

Figure I. Specific constraints invegetable production reported by SE Asian 
vegetable scientists in a regionwide survey. 
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Priorities for Research and Development 

The major research and development activities that were accorded high priority bN the NARS 
delegates and envisaged for implementation by the network in its first five years of operation 
are itemized below. 

Exchange and evaluation of Improved germplasm. It is recommended that the NARS' 
program of evaluating improved germplasm of tomato, pepper and other strategic vegetables
in the region be strengthened. 

International disease nurseries. Najor dtiseases, specifically bacterial wilt of tomato and 
virtures of pepper, require international nurseries that would help elucidate strain differentiation,
enable the training and provide hands-on experience to NARS' prsonnel on the nature of the 
diseases and their symptonwtologies. and allow the NARS to evaluate awider diversitN of genetic 
materials. 

Technology transfer of integrated pest management techniques. The national 
programs expressed urgency in developing and/or transferring integrated pest management 
technology (IPM) for control of vegetable pests. At this time the IPM technology for the control 
of diamondback moth of crucifers isready and will receive priority in the network activity. 

Information build-up and dissemination. The enhancement of AVRDC's role as ie 
region's "broker" for technical information on vegetables (through an expanded Tropical
Vegetable Information Service or TVIS) was recommended by the NARS delegates. In this 
capacity AVRDC will ser,'e as the clearing house of information on vegetable technology, with 
special emphasis on technology relevant to the research and d,.velopment thrusts of the network. 

Major Recommendations by Working Grotw, D 

The major topics that were discussed by Working Group D - Policy and Organization 
were as follows: goals of AVRDC: the strengthening of AVRDC-NARS and NARS-NARS
 
relationships; technology tranfcr: and basic organizational mechanics of a potential collaborative
 
research network in the regii;a . The tlllowing recommnmdations wcrc developed by the group.
 

Research Activities 

The NARS' policymakers recommended that AVRDC sustain its research activities on crop
improvement, crop production and crop protection. Moreover, the group suggested that research 
activities on utilization bc strengthened and that a significant capability on postharvest handling 
research be developed. 

Structure and Organization 

The NARS representatives felt that the countries in the region should have representation 
in the research planning process of AVRDC so that AVRDC's research would be properly sighted 
to its target. The suggested alternatives to achieve this goal include the following: restructuring
of the AVRDC's program subcommittee to include representative(s) from the countries of the 
region, and setting up of an advisory technical committee to help steer the direction of AVRDC 
research. Because of budgetary constraints, the latter was not considered feasib'e at this time; 
therefore, the first alternative was highly recommended. 
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AVRDC:NARF and NARS:NARS Relationships 

The followxing recomiemlations were developed to foster the relationships among the 
vegetable research entities il ,he region. 

* 	 AVIRDC should Citudtlct inoie hasic research to back Up the NARS program t) solve the 
major problems that are commo1nn to all cUuntries in the region, e.g. \i ru s research, hiotech
nology. etc. 

" 	AVRI)C should continue to0assist in the assembly of scientists to discuss common and 
major problems. 

* 	The communication bets, cn AVRI)C and the researchers within the national scientific 
colnnru ii it\ of the regin shtld be strengthliened through the fi, lowiig means: publication 
of a regional research update: and ilclusiol of trainin alumni corner in AVRDC's 
Centerpoint evsletter 

" AVRDC shtuld coin tinue t1 liiik with itle diflerent mleniiler/"part icipatiiiLg countries tlhrtigli 
the national research coordinating body, i.e. PCARRI) --- the Philippines., AAR) --

Indo nesia, MARDI - Mahiy sia. aind in tile case of I'hai land, through a special coordinating 
cotmnittee. 

" 	AVRDC Shouhi!coIIduct anI assessinetit study oil the imptct of' its training program for 
vegetable researchers in tihe Asian regio t t deterniIiii if there isa need to chaulge the focus 
of" the trainiiiii pocran. 

Collaborative Vegetable Research 

The Sottlheits Asian N.\RS stronulk expressed their interests to work colla oratively on 
COmlmoti problem, either on it Commiiiioditx or disciplinary basis. Each country also expressed 
intent to take tile Ieatd 1r0tle ill ,pccifliC area I of resealrch in whiich it has comparative strengths. 

Funding for Collaborative Research 

The SOLItItest Asiati NARS rC.'oinnlended that ,\VRI)C explore the possibilities tof external 
assistaiice to supplOrt cOllahborali e xcegetable research projects. i.e. AVRDC should act as a 
facilitator in tile establislinlent of bilitleral programs between the donor agencies "nd the 
participating menmber countries. 



Participants
 

Following is a listing of the participants who attended the Workshop on Collaborative 
Vegetable Research in Southeast Asia. held at AVRDC from 1-6 August 1988. 

Country Representatives 

Indonesia 

Dr. Subijanto, l)ircctor. Central Research lIntitute for Horticulture, Jalan Ragunan 19, Jakarta 

Dr. Paransih Isbagio, Secretary, Agenqy lor Airicultural Research and Development (AARD).
Jalan Ragunsan 2, Pasar Minggu, Jakarta 12540 

Dr. Azis Azirin Asandhi. Director, lanhang Horticultural Research Institute (LIEHRI). P.O. 
Box 587. Bandung 40301 

Dr. Ir. Amrls Makmur. Prof'. of' Iorticuluric and Plant Breeding. Dept. of Agronomy and 
Horticulture, Bovor Auricuhtural Universitv (IPB). Bouor 

Dr. Sastrosiswojo Sudarwohadi. Rec.archcr. lecmbang Horticultural Research Institute 

(LEHRI). P.O. Box 587. Bandung 40391 

Malaysia 

Dr. Hashim B. ,,'bdul Wahab. I)cputy Director General, Malaysian Agricultural Research 
and lDevelopment Institute (MARDI). P.O. Box 12301. 50774 Kuala Lumpur 

Dr. Saharan Haji Anang. l)irector. Miscellancous CropS Division, Malaysian Agricultural 
Research and Development Institute (MARDI), P.O. Box 12301, 50774 Kuala Lumpur 

Dr. Ramli B. Mohd. Nor, Senior Research Officer. MARDI Research Station, Jalan Kebun, 
GPO Box 186, KlanL, Sc angoi 

Dr. Thoo-Chai Yap. Professor of Plant Breeding, University of Agriculture -- Malaysia. 43400 
Serdang, Selangor 

Mr. Zulkifli Ayob, )eputy l)ircctor. Crop Devclopnent Branch, Department of Agriculture. 
Wisma Tani. Jalan Mahamert. 50632 Kuala lutnipur 

Philippines 

Dr. Ramon V. Valmayor. Executive Director. Philippine Council for Agriculture, Forestry 
and Natural Resources Research and Development (PCARRD), Los Ban6s, Laguna 

Dr. Eufemlo T. Rasco, Jr., Director, Institute of Plint Breeding. University of the Philippines 
at Los Banns and Team Leader of the National Vegetable Commodity Team. College, Laguna 



240 Participants 

Dr. Percival AlIpit, Vice President for Research, Benguet State University, La Trinidad, Benguet 
021 !
 

Mr. Benjamin P. Legaspi, Affiliate Horticulturist, AVRDC/Philippine Outreach Program, 
BPI-Economic Garden, Los Ban6s, Laguna 

Ms. Maria Flordeliz D. Tiamzon, Senior Science Research Specialist, Crop Research 
Department, PCARRD, Los Bans, Laguna 

Thailand 

Prof. Dr. Sujin Jinahyjon, Vice Rector and Chairman of the Policy Board for the Thailand 
Outreach irogram/AVRDC, Kasetsart University, Kampaengsaen, Nakorn-Pathom 

Dr. Suranant Subhadrabandhu, Head, Dept. of Horticulture, Kasetsart University, Bangkok 
10900 

Mr. Banchong Sikkamondh,l Director, Horticultural Research Institute, Department of 
Agriculture (DOA). Bangkok 10900 

Mr. Manoch Thongjiam, Senior Horticulturist, Horticultural Reserch Institute, Department 
of Agriculture, Bangkhen, Bangkok 10900 

Mr. Joompol Saranark, Senior Researcher, Div. of Plant Pathology, Dept. of Agriculture, 
Bangkhen, Bangkok 10900 

Research Impact Consultant 

Dr. Ruben L. Villareal, Dean, College of Agriculture. University of the Philippines at Los 
Ban6s (UPLB), College, Laguna 4031, Philippines 

Invited Speakers 

Dr. Mitsugi Kamiya, Professor of Agricultural Economics, Dept. of International Agricultural
Development, Tokyo University of Agriculture. 1-1-1 Sakuragaoka 1-chome, Setagaya-ku, 
Tokyo, Japan 

Dr. D.V. Seshu, Coordinator, International Rice Testing Program, International Rice Research 
Institute (IRRI), Los Ban6s, Laguna, Philippines 

Mr. Simon Groot, Managing Director, East-West Seed Co., Ltd., P.O. Box 3, Bang Bua Thong,
Nonthaburi 1i110, Thailand and East-West Seed Co., Inc., P.O. Box 1187, Makati, Metro 
Manila, Philippines 

Mr. C.L. Luh, Advisor, Science and Technical Advisory GroJp, Executive Yuan, Science and 
Technology Building, 106, Ho-Ping E. Road, Sec. 2, Taipei 10636, Taiwan, China 

Prof. Jung Myung Lee, Dept of Horticulture, Kyung Hee University, Suwon 449-900, Rep. 
of Korea 



Participants 241 

Asian Development Bank Participants 

Mr. Soeksmono B. Martokoesomo, Director, Agriculture Dept. (West), Asian Development
Bank (ADB), P.O. Box 789, 1099 Manila, Philippines 

Dr. Nihal Amerasinghe, Senior Sector Planning Specialist, Agriculture Department, Asian 
Development Bank (ADB), P.O. Box 789, 1099 Manila, Philippines 

Asian Vegetable Research and Development Center Participants 

Headquarters: AVRDC, P.O. Box 205, Taipei 10099 

Dr. P.C. Ma, Chairman, AVRDC Board of Directors
 
Dr. G.A. Marlowe, Director General
 
Mr. M. Chin, Director of Administration
 
Dr. R.T. Opefia, Plant Breeder and Director of Crop Improvement Program

Dr. S. Tsou, Biochemist and Director of Production Systems Program
 
Mr. D.V. astro, Training Specialist
 
Dr. S.K. Green, Plant Pathologist (Virology)
 
Dr. G.C. Kuo, Plant Physiologist
 
Mr. B.T. McLean, Associate Intormation Specialist
 
Dr. Y. Ota, Principal Soil Scientist
 
Dr. A. Sajjapongse, Associawc Specialist in Crop Manageirent
 
Dr. J. Sedlacek, Training Associate
 
Dr. H. Takagi, Research Associate
 
Dr. N.S. Talekar, Entomologist 
Dr. C.S. Tay, Associate Seed Techno!ogist 
Dr. J. Tsay, Research Associate 
Dr. J.Y. Yoon, Associate Plant Breeder 
Mr. L.C. Chang, Associate Specialist 
Mr. I.T. Cien, Associate Specialist 
Mr. T.H. Hwang, Senior Librarian 
Mr. S.H. Lai, Associate Development Officer 
Mr. Y.C. Roan, Associate Specialist 
Mr. T.C. Wang, Associate Specialist 

Thailand Outreach Program/AVRDC, P.O. Box 9-1010 (.(asetsart), Bangkok 10903, 
Thailand 

Dr. Charles Y. Yang, Resident Scientist. Thailand Outreach Program/AVRDC and Director, 
Regional Training Program 

Ms. Glnna Geal, Associate Information Specialist 

Invited Visitors 

Mr. J.T. Sykes, Agriculture Sector, Canadian International Development Agency (CIDA),
Agricultural Project in Asia, 200 Promenade du Portyage, Hull, Quebec, Canada KIA 0G4 

Dr. Hansgeorg Pag, Project Manager, Philippine-German Biological Plant Protection Project,
Bureau of Plant Industry, P.O. Box 1021 MCPO Makati, Philippines 



242 Participants 

Dr. P.A. Batugal, CToordimiting Scicntist, Sotulicast Asian Proigrain Ior IPoltto Rescarch and 
l)eve lopment, c/o IPCARI)-('i P, ILos ,a)3116,L.agln.i, I'hil ippi ies 

Dr. Paul M.H. Sun, (ommissioner. Taiwan ProvincialllNpareIII 0If/gfAiCUiLfe ;tnd ForCstry, 
8 Kwvanghwia RMd, Cuniih sin, NaintOU 54054, 'aiwan. China 

Ms. Judith Wong. Minisiry o1Foreign AIffairs (MOFA). 2 Chich Shou Rom, Taipei 10016, 
l'iwvan . Chima 


