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FOREWORD 

The Asian Vegetable Research and Development Center (AVRDC) was born out 
of a need to help improve the nutrition, income and food security of the millions of 
people living In the tropics. Th e AVRDC should be DroL(I of many contributionsmi,! 

it has ml(de to tropical vegetable prodliction. This Center is a credit to ti ose cotntries 
arid agenci-; v,hlh hiv Imv,ly sliport,(l it aIn to tlhe harid working scientists and 
staff who h ovelcIp (lto thir , mIr;iit'l for the vegetahle farliersto ,ollijti( is 
in the tropics. 

As we go forth Into ajnetw era, Oli toolS alid netllods llI i lh(ioreiiio(erl: hut 
our goal is the simie: to help the nationil programs, to help their Ipeou)lk II loV a htalthier 
and more rewarding hvelihoed. 

Paul C. Ma 
Clhairmlan 
Board of Directors 



BACKGROUND
 

History and Purpose 

The A,,iwn \ flt,,tilh t,,c :i) ard Developoteni Center (AVRDC) was officially
 
dedicated in 19A to nywst ithonal progrlmis to Improve their vegetable crop
 
lirodiCtlOil ioll r1 I tt !"ov.liirt tropics. Iii tislropica 7or/0. hioitie of some
l iit 

of the po red (if tAo qoh h T , t J1,. ,o ' t(t-ili , rl)reselt aipprc imately 16",, of the
 
(it. indt pri i) ti .i ,td .ii (t als, pillit pit)l )ttilV ) an1d edible
titiiJitnl )I Itn pltitlllrl. 


to ltd, t lt,. c ol
11 tlris tO I I, iI,)lI i , 1,,it t P %ilv'i (11t1i)t , iCIiyl Ct 1f( I( 1. 

I I i i, I I u ch 

v- r, 1)051"e(0wrlI - IIt I I t u)iIIlt (I tr i)ir:I1l cl(ilt140 thlle histor y of the ISlIllidl
 
&i- If) o)lit'At'11)(Ilrlig+,+ ,tId'tr++ l rl' l till(' >",cnh l+[Irt ,tstrIItiC LlrI', the shrorng
 

TIII ,, I t (r.! I ,r, ,i it, f 0 t' ili]/t, ltI utloit I ,,'-l ar 11rt('I 

"tlf]p )(rt i)t I1 v+,, ,~ t~tv+. tlt'l, Htlt p)rI ,t,,'tnce o.f ott imlr(fln iia d(el/iC 

ilstituition'. tiln, , +,i l it (if I(iiLhit tiiitI i ioi iiicl piroxIllity to ,r network of
 
"t(;c :e"!Ji~ll I'urip wr". wlif~r','ll t.,):llw)ti. re.m/"r l II/,tititioIns anl d sulppl-rtin]g
 

AVRDC i , lokittet in tlti c'tnr of OnoI of thit- most amctve vegetable production 
It s i- Ir t trovides tile ins n with tni 

to ilfill It 11olt Ill r teilrcih aId ldevelopirtl . 

and reti o1 o w \lh isitlt iqne advantages 
i 

Funding and Governance 

The Asi , etah, Reearch and Development Center is one of the few 
international igicultnral resea'rchl cuotr rs supported largely by contribitions from 

- ,developln anIirvel.1oted on itmrtr( Tie Cer-iter is supported by the Governments 
of Thihlnd. the R(puihc of the Philippine-. the Republic of China, the Repub)lic of 
Kforea, the Jaa)Hne (Gri\ enl itrit, tilt+hriuited States: and supplemientalry supportG a(nd 

1s provided h7, a nililer of irnteiitihloial (10110 rs Ilchudini the Asian Developnment Bank 
(ADB), the German Agerrcy for Tleciic,il Cooperltion (G]Z). the International 
Development Research Centre of Canada (IDRC id+rt the Republic of Chinl. The Center 
is govoerned by ai Board of Directors conlpsed of a repre-enLtive troil, eadh of the 
contriintg countries in alddi ton to several selected scientists (Appendix I). The 
managerneilt futioni is served by aIDirector Geier-al. Deputy Director General. Director 
of Administration and Comptroller. 
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~' Relationship to Other International Centers 
There-are-lapproximatelly720-lnternatio~nal-AgriculturaI Research-Centers; thirteen-

~"' of which are funded by the Consultative Group on International Agricultural Research 
~4~~'(CGIAR). TheiAVRDC, although not formally linked to these CG Centers, participates~i


in many~qooperative programs with them; such as, international symposia, workshops,

copublication, and joint research projects. For example, 
ashared effort with IBPGR
has permi~tted AVRIDC to develop.,a world class gonebank. The AVRIDC actively
participates in CG annual meetings and the periodical studies of its Technical Advisory

ommittee JAC). 

Staffing and Facilities 

23Truly international in its concerns, programs and linkages, the senior staff of 
23 represents 11 different nationalities (Appendix 11). The research facilities include
102 hectares of experimental/deIonstration fields, 5,500 M2 of greenhouses and 
screenhouses, a research building of 1,700 in2, offices and laboratories and agenetic
resources and seed laboratory facility of 1,350,m 2 housing over 25,000 gerrnplasm
accessions. AVRDC scientists are supported by a staff of 175 (Appendixes I and IV). 

,,~ P~~The administration building houges atraiinhg facility with 'classrooms, student
lounge and training offices; amodern edit' Waudio-visual laboratory and publishing 

' 

complex; as well as offices, astatistical ervices and computer center, and conference 
rooms. The dormitory facility for trainees, guest r~ooms, and a modern'cafeteria and
recreation co9mplex are a vital part of campus life at the Center. There is residential 
housing for 21 families and a multipurpose service building which contains 
maintenance and support facilities. The AVRDC administrative force of 33and suppgroup of 144 persons provide the logistical stpphement tte aeseapch a 

development effort.'" 

The AVRDC Library and Documentation Center acts as an information resource 
to support the research and training programs at the Center as well as to Vegetahle
specialists in over 100 countries. /t present, library holdings consist of 10,420 

4monograph titles, 1,085 serial titles and more than 23,000 documents on AVRDC 
principal crops. The comiputerizep,-iiiformation retrieval system contains the main
bibliographic; thesaurus, institution and serial holding data bases with on-line searching 
capability. 

The Office of Information Services isthe multi-functional communication 'arm ofAVRDC charged with editorial, document preparation, distribution, art and photographic
services and public relations. More than 6,000 institutions and individuals in 160
countries receive AVRIDC publications each year. 

Programs' 
' 

The research and development activities of AVRDC are multi-disciplinary. The'4
three picledivisions are each coordinated by a program director; namely, Crop 
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h:nprovement Program (CIP), Prodiclien S ,stc-ms Program (PSP), ati1 Development 
Program (DP) (Afpeidllx V). The velaopn tet, iseisw screening, char;icterization, and 
field 1?Vw iif gei ttHIli : tih il elo)'IIit I)lo)(rIrttltl tollIatioi aM ' ,tA )f tllaltlu ittethods 
optlll/ve yield aril illit\v U til t jr1it1t10 ar1(Id ditrhtiatk ro at g rinpiasm are all 

intertwilled flt ctiletoi, at the txAtlt ll I))iaeti to reserll ,it M, 

Crop Improvement Program (ClP). t (tir ip) \ a <li' ltivities l th Irogat 
illhhlde the l(i ,_lai tet l:tt, (:iwitlt.,itfliw] iti ll/hi tititiaa aid tili/atlon 
ot grlii)plasiiit lii: Pi- ravitia i, llpil(i ta l)liit hrtil:ths, '> d)i i t,tllaflOgiStS, 

;lin(Jen t lrll()it ., If~ltIl p!ki H it uw l m h(ltHtit IIeniHi 

,11( -. ) "(<~lI ix ~utj~~iJu io Orttur rD , { r (  ,Tlh l, ( i -l+th, [ (!!it i , ,+ t! , , ,t i ffl,;,-)t tJ) I,-, tIw ,;ilh!( h \ i P ht,D . g e, oF lp la ,"il/ 

+' ,( wtl ll fl w' I !: it i:.I It!)llmW t l- llll-i w A l o 

nProduction Systems Program (PSP). Tlii' til)iiiiiigtuii it. ciappig sy'steiis andt 
sOllk ti,'uu i)ltd, )i'v-11i fLi f I .lt)I loi V tl wiitlre rIltied tO lilli)raved methods 

'ti,. Ii tr ii atoI -,IfItiir I i I ,iIt tiI I I I Iill. to s TIs gotltlO!I 

I l ) ! t+ H l~~ Intt. t ill I v itht I I ,.III i p 1 1 1 i 11 ltI k~+. o I <' - it I~ 1 11l 11 t ?i 

iS(uiliP-. t)>,ill 5( iiitih) lltl.r: (D \tl. Jiiiii sLt itil.- r Ii i illu tia'rahaiI (ttit i t'.'d, 

t I I I It I e litiit t i h 
sill iii3 

l Ito " t.thl iiitx T iils 

(:Ieopet PI r II l t tIe L il rI l ii I I IIaIIsIIa) the 

I1- i ll ll V t tldI t i i '. to ii , n nl, it i rtl rotl 
iL, (.C, n /I~I t :JOj ''t .; -. +.)!1/ F,( it1-,! 1). D 1). 1-.' Imlll l! ! C l-lIII',A k m d/t I flte ldlIlh t r< to ry 

tI i I t O IlitI( I I If Ir t iii I i 0it w - t., I i 111 1)IIII ItrotIIt Iiuii~.~2d~b IIl ooo1,'1;t I tIIt 1()1,11 ) ti 

Developmen Program (DP)t T ile u Im.tsl, Pt(l,/l t-i, tl )tl l l tapir the 

dllidJl!-d!,i< )l lttit+i 
-
ig l tl 11 ,i ll . ,iltiiitl i oti 1,litl\ t i rgiIr ,. hllst rll I wor.tns 

Of p (:hl iitoIiiiI stS-,II, Iii t )Ii l! il t t Il el wflsakstlo)ll t llii It I 'tlend 

t0 IIll!:!j)If)'_i. :{ ; , + Il w !':,)! , WI ] :[i~ r~ il l 1 ll<SI (P ht l) ), Im l ti' l lllr g O fi celrt (M .. ). 

Training: A\\ id HW I,!h i it 101-wl it kIld(!-, (If tr<.llilitg prI g')IHI/Y:A r- lfr fl ll I 

hll ,0 l t< w Ii t ... !.,t) I(.. ++L ~ l ,<t4( Vlle/(ll hll,.ked It) [ IL ItV l i ,hiditlate 

Ter researctn ilternshiphei l , .c,ill/ d ,)it Itopc Such 

( ';il" tplonit tf- di'd ,Or (-W:Or mllt) li this ptc)+li) thll ttlilnee works 
CloS1ly wMtt thie 110U.- MIr:l, Orl grUHP Al Ithe fwNhl selechtd+orlJ thiu 111m alnd(I 

Coll teI It , Ire; det e IIrllH ( I hy t IIte le( 1tt., if,. --)s'<dtc. 
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The service internship gives training in hiw to operate a genebank, seed 
laboratory, nutritional or soils laboratory. etc. This program is also tailored 
to the needs of the national program or tramne . 

The prod uction training program is a i five morith programmed course 
on how to grow a s pecific crop or groups of crops Nrom sue(e to Iharvest. A 
new type of prod uctioi, pmrogr rm is being developed at the AVRDC which 
ermiphaisizes 1n;iarket oriwrw(,l pi t(hiction technology. Trrs is to be a train-the
trainer coirt, im which pt Cqmrtri , ,y retiril to small holders ais hetterinflormeld ,nkti5(1(rti with anr<l t/Olrdirhrctl(, aridt imlrkctr]g system;l intimate 

knowledg(: citk, ' .;,erihll, (of dtv(loplrillt. rw(lirrem/elts): cIr11 
fHlnda entalt I 1,1ir II- r1l( . IIIlI ( II I I i to tclii r I( i.s r, ei(v,, pro(t c Il0t 
training rmiodul,, tis (:rrpci, al T chirilnh \ lir(irin. i, i syllabs b sIed 
Corirse which elrphar' 1 rwiclL )Ipr sirll1wwr i iahul methods. 

1ipiltrirThe fotrth lr il , I a1 suimer student training priogram 

agriCuL!tir lresein r(h iii i il r , 'r oji;hpoiirl)(ri :lills. or) 11(1t r;W e)rejects 
uinder the olirdici A(IIII i()i ii AV i, -;(:l(ritl!t 

The AVRDC (:rrdtj(, I trailig cor(se itl h cr~hiliarters llmid itits ot II I aliwir 
the Regionial Tr~iiriirg Crulr asetsct mnTrrilinadIIVRDC;l rmirerity. timgkok) 

Chirlm aii(h ()tll/:r tiJl)i(:iI (illil ., I h. tk(tgir)rrl rill D'nitigll i,sLlported by 
several Iiiterr~itinilil rh)rir li it ii AVPID ',entire scisinIl: staff for rillptits 
as necessary in I ctirn., I ol)orit \ inli(i /iIirhrig ;Iil tio ls. 

Cooperative programs: -\VD(, (ropuraitiv, progri mis i the Repuhhc of 
China, Indonesia. the Repullic of Kore. Milaysia. tire Philippines. arid Thailand 
provide feedback or the progress of riewly emerging Center l chologies. Program 
staff also work with researchurs alloa c cultural pn ogrurn to assist in!1 fl hl 
developing ciihtiv:irs crld crop rilllrlgemn lr conlditiolnsh: :1Illi(es ada)ted hi local 
and croppi)ng, systems. 

Criticalmass, a collectio of scienotists arid hody of ktiowledge devoted to 
a specizl1,"tmd eutfort. Imis beel recognized as Ivital force inl scientific advancement. 
Most of the developlirig countrics have only a small num1ber of scientists working 
on vegL'15etdlC prohlems, th~is the assembly of scientists, germplasm and technical 
irformatror at AVRDC provides this critical rniass 'back-stopping' so greatly needed 
to solve their specific problems. 

It is an honor cid a great responsibility to serve in this supporting role. It is 
unfortunate, however, that the demand for services, training scholarships, support 
for workshops and symposia usually exceeds our resources to help these institution 
building needs of the national programs. 
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Research-----77 

Crop, Improvemen t Program (CIP). I'n the lowlanid tropics, the production of many 
vegetables isgenerally difficult, and sometimes impossible, due to high temperatures > 
excessive rainfall hih incidence of insects and diseases and sever~leaz hlng of soil 
nutrients. Bein~g near to the equator, the length of day seriously limits the production 

4of phbtoperiodlcally sensitivercrops. High temperatures reduce fruit setting of tomatoes 
and can prevent the heading of cabbage. Tropical yields are often low because of the,
 
po6or nutrient-holding capacity of the soil which may be aggravated by leaching rains.
 
Soil and air borne diseases and insects must be rnaiiaged continuially or crop failure
 
can be expected. Upland and cool season production is usually much less riskyithan
 
lowland, but the vegetable consumers are generally concentrated in.the lowlands.
 
Considering the generally poor infrastructure, it is 'necessary to produce near the ; '>-
I. 

population belt. . 

The six current principal crops selected for intensive improvement were chosen 
on the basis of nutritional importance, place in the tropical diet, income-generating 
potential, production feasibility and compatability with existog farming systems. The 
principle crops are tomato, pepper (hot and sweet), Chinese cabbage, sweet potato, 
mungbean, and grain and vegetable soybean. 

'~AVRIDC has developed heat tolerant, barnterial wilt resistant tomatoes which now 
allow farmers inthe tropics to produce this important vegetable throughout tile entire 
year. Heat~resistant Chinese cabbage, murigbeans and soybeans of reduced sensitivity
to photoperiod, greater earliness and uniformity have also...............eveent 
which have benefitted tropical growers. Improved sweet potatoes anj~Irish potatoes
have also been developed by this Center for tropical conditions, although Irish potato 
is no longer an AVRDC principal cron. 

*..The germplasm development program of AVRDC ismarkedlydoifferent from that 
,of a commercial seed company. Two of the greatest differences are that AVRDC 
produces genetic materials to be evaluated and utilized by the scientists inthe national 
progra rs..The national programs field-test the AVRDC lines for adaptabilit, yield 
,disease 'resistance, and market acceptance.; If the AVRDC material is highly suwble 
to a national program, it may be renamed and, after due credit, released without 
hybridization for farmers to grow instead of their local varieties. Some of AVRDC's 
germplasm is used as breeding materiaiandjmay be released only year. later as a
named variety. AVRDC has distributed some hybrd geymplasmibut most of the 

!!.!-, :,;:i:,!i. d . .e m-iemphasis has been on inbred, or open pollinated lines. 

Seed companies, on Wine other hand; market 'finished varieties' often F1 hybrids, 
.whlch are usually well tested, stable and available in quantity. These hybrid varie'ties 
are usudly exclusive and protected by seed and varietydevelopment laws, Hybrids 

are often associated with higher yields, earliness or some other advantage, but usually
do best when provided higher inputs of water, fertilizer and pest management. For 

,l5'',
 



developing country~a the h cost of hybridseed mayor may not be costjustified 
hgadepeninpo he best management practicesothese can be providedfp. 

2.trb.e. .releasesgerlasm . primarily. . to national prgrms, but the material isoutAVRDC 
also available to comreercial sed companies. Seed companies appreciate this very
welcome material and often use AVRDC germpiasmintervitaimoeet 

!programs.Credit for thetAVRDC input into the commercial world,nowever, isnot alwaysas redl expresnedas it is by the national programs. 

The number of germplasm accessions distributed, released and officially named
 
from AVRDC material ispresented in the soction entitled Impact (p.8).
 

Production Systems Program (PSP). This program has developed awide array of

production technologies to help overcome the physical and environmental constraints
 
of growing vegetables inthe tropics, Foimulation ofhe best management practices

'Within the socio-economic capability of the small holder, and presentation of the
information in a. form usuable to national program workers requires a broad
I i!C getble !thoim~e o i 'a r! e ir vnuaietaiv)nderstarnding of the edaphic, climatic and technological situation. ipovte ent .!ii' 

The garden program, one of the, most popularly publicized activities of the PSP,

has demonstrated how a smnall unit of land (6 in2) can supplement the nutritional
 
needs of a family of five on a year-round basis. This program is science based. It is
 
amaximum (mineral, vitamin, edible fibre and leaf protein) output, scheduledond pre
tested operation. The garden program has had very wide adoption inschools, villages
and urban situations. 

Development . 

Information generation and transfer. The Center serves as aworldwide source of
 
information on pro,duction of vegetables in the tropics. Acomiputerized bibliographic

service (part of the Tropical Vegetable lnformatior (Service), annual reports, extension

publications, technical bulletins proceedings of symposia, newsletters, and the AVRDC 'Y" 

news rnagazineCenterpoint, and anumber of specialized publications area%vital part 
. ~of the Center's communication efforts. 

The Center has sponsored 7 international symposia on tropical vegetable topics
and cosponsored adozen others; thus serving as aforum for scientists from throughout

the world to share ideas, report research findings, and assess future research and
 
extension needs. The proceedings from these symposia have become significant

benchmark publications; reflecting the most current state .of the art information
 

avaiabl ona comprehensive topic. Examples of international symposia titles include
 
Tropical Tomato, Soybean inTropical and Subtropical Cropping Systems, Sweet Potato,

Chinese Cabbage, Mungbean and Diamondback Moth Management. The 2nd Mungbean

and Integrated Management Practic~es for Tomato and Pepper Production in the Tropics 

--

symposia will take piace in the~1987-88 biennial. . 



Germplasm distribution and adoption. A brief summary of some of the most 
important germpla,rn released Iy the AVRDC is indicated below: 

Vegetable Crop No. of Releaces Countriles of Release 

Chinese Cabbage 12 releases 5 Asian 

MunIItbean 23 releases I I Asian, I Oceaian, I African, 2 Latin 
American 

Soybean 12 rc'eases 6 Asian, I African, I Latin American, I 
Nortd Aiiiric i 

Tomato 45 releases 8 Asin, 3 Occritiri. 8 African, 4 Latin 
American, I North American 

Sweet Potato I I ,eleases 2 Asii, I Oceanian 

Training. Over 530 scier tists, extension wtkurs, atd tg ili li, ,lt lohnts from 40 
couLtries hamve attended AVRDC traing coorses. TIhe an Of,urce tiiii ng participants 
is as follows: 

Place of Siiployinrit Trainees 0I) Origin of Tralces at 
Mlinis;try of A~rri~tchre 44.9 AVRDC Headquiarters Trainees .(1o) 

Ministry of Education 31 .8 - Asia 86.9 

Education ]Ititton, 6.4 - Latin Airrerica 4.7 

Res(arch I istitsI C'; 10.9 - Europe 3.3 

Conirrcrrral Ihiilir '. 6.0 . Oceania 2.7 

Africa 2.4 
T iyp:or lraiiii.i' Irainees I' 

ProdiUCut i uire (5 n1a1IhS) 31 1 Origin of Trainees at Thailand Trainees 

Researrch iiernships 28.2 Regional Training Program (No.) 

- Suniner side: proi'rairi 23.3 - Mainland China 25 

- Service liltr;'I p 17 4 - Sn Lanka 15 

Thailand 6 

Pr asrerr Trainees (0) - Bangladesh & Irdonesia 5 each 
- 6 coutries 8 

SDevelopmient:', 51.8 

* C ,r [p ,iioit 111('111 27.8 

* Producitoi s i i, 204 

Cooperative Programs 

The coOl)orati vS f r tg artct;ntinung linkages between the national programs ran 
and AVRDC. TtI,: Pit'V,pf, l of rhw ptoa'am are to upgra(le the research capability 
of national prra , iltntrhicrdi ir ,,v tvchnology and germplasm: and establish 
networks of iilorinatiort sidig ant rIVIii: gor_,plastl (distrihition,.a.1nd testing. 

In most cases, the Coolperative prOgtl ltl0StutC; y'AVR)DC trainees who retain 
significant identity ind cOnim tuicatiori with t1e Ceiter tc nmiintaio a ready access 
to the scientists and tIe AVRDC otitpnt. Cooperative prograat, representatives are 
usually included in the Center's Reseach Dlanning and Reporting Workshops each 
year and receive publications atitomatically. 

7 
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Accurate pvrtiti analysis needs to be done to determine potential value of 
inputmodification, butmany argue' -  that thes e Studies, due to their complexity, Aasess enp~t.w -.... : ':-

Smust be done at reeach centers where real-life' farming influence is lacking,. 
FGedbc I amer-traines -should- be-strengthened through 
newsletters, qutionnaires and worshops in order to achieve better 

ur assessment of AVRDC impact. 
SAVRDC scientists should devise questionnares to help guide national scientists 

to try to estimate chang~s due to input modification. 

A Output information. 

Gerplasm Distributed 1976-1986 

Factor Africa Asia Oceania Americas Europe Total 
.41,027 ,.2,976Number of 15,518 146,679 6,377 212,577 

units sent 
%oof Total 7.3 69.0 3.0 19.3 1.4 100 

Reader Mailing List, Current 
Factor Africa Asia Oceania. Americas Europe Total 

Number 285 2,434 209 1,105 326 4,359 
% of Total 6.6 55.8 4.8 25.3 7.5 100 

FUTURE PROGRAMS
 
Overview
 

The Asian Vegetable Research and Development Center welcomes the challenge 

of the nineties to expand its role as the germplasm, knowledge and training center, 
for humid tropical vegetables. The Center must work on current problems and also 
those that will face vegetable growers at the turn of the century. The concept of 
maximizing yields without adequate regard to its effect on the environment is giving 
way to 'sustainable agriculture' which means producing food at levels that the land 
can support over the long run, 

AVRDC should be involved now and in the future in developing germplasm and 
production systems that help small holders to maximizeprofits, not just yields. We 
must be prepared to answer the many probable questions related to population growth, 
urban expansion, out-migration of young people from the farms and changes in food 
preference due to age. I 

The Center must be involved in seeking solutions to problems that at the moment 
seem remote or belonging only to developed economies. Pollution of the underground 
water supply due to over-use of fertilizers and pesticides; erosiondue to inapproprite 
soil water management; or excessive losses due to improper post-harvest handling 
practices are universal problems. 

The challenge which we accept for the future is to broaden our search for additional 
vegetables which can provide high nutritior , adequate yield and profit for a wide range, . 

I~ ~' 9 



of eap~icclimticandeconmicconitios. e mst e prepared odmosrt 
" .... '4'' er s.bl 4.44.ne i*444.s t n tte enviroment; and c '. 

.,...Crop Im provem ent, Program (CIP .. , ... ... . ,..... . 
Secificaly 4CIsil'ldcontin'ue to develoogermpl asof greatest' s. ,to the 

tropics withl the following characteristics incorporated whneei,, ":,humid posibe 

WoWde climatic adaptation (high temperature, drought and fooding)s:tra
ho toResiSdance or toier-.ice to diseases of greatest constraint; l rlizr 

wa-.t.Resistance or tolerance to insects and nematodes of greatest co'nstraint; 
oStable, adequate and profitable yields; 

humid tArray of maturities with an accention earliness; w e p 

* Enhanced nutrient content;
 
, Enhanced market potential, i.e,4 size, shape, appearance, flavor:
 
* Plant types that will provide suitable vegetative cover for fruiting vegetables;
 
0.. Plant types that facilitate harvestng

0Improved field holding capacity;,,
 
44" elImproved post harvest, handling arid storage potential;444 

0;!Adequate seed.0r propagation potential; and 

0 Tolerance of varied edaphic uonditions. 

AVRDC continually appraises its priorities in the Crop Improvement Program. Some 

principal crops have been phased down as primary research goals have been achieyed. 
Chinese cabbage improvement activities have been reduced, and after an extensive 
analysis sweet and hot peppers have been added because of their popularity in the 
tropics and the likelihood that intensive research could alleviate many current 
constraints. Mungbean is undergoing this appraisal currently. The selection of new 

* crpps undergoes severe evaluation based on economic and nutritional importance; 
researchability;' and resource availability. 

AVRDC must incorporate ways to supplement and accelerate traditional breeding. 
The Center uses tissue culture methods to achieverapid multiplication of plants from 
a given genetic base. Anther culture would allow breeders to regenerate whole plants 
from haploid plants (male sex cells contain half the typical number of chromosomes) 

4 ',which would allow all of the recessive genes to express themselves in one generation. 
This method could reduce elimination time to one, instead of several ,generations. 

EEmbryo rescue techniques enable somewhat. unrelated plants to be crossed. Once 
this happens, the developing embryo is rescued'from the mother tissue before it is 
rejected and perishes. Ordinary plant cells, somatic cells, (not egg or pollen cells) carry 
a fullcomplement of chromosomes, Somatic cell walls can be removed and somatic 
cells of different plants'can be fJsed, after which a new cell wall forms. This technique 
incorporates the cop asm. of one species into the cell of another, thus increasingte possibility of a ieving previously difficult or impossible combinations(protoplast 

ftil n) 4 '4 4 
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These three techniques, developed from the new field of biotechnology, have A 

Sbecome simplified and now require less sophisticated equipment to achieve. AVRDC 
should be able to incorporate some of these new methods into Its program or develop 

.i0ooperaiive-ilnkagesSith-interested -research- institutes so that- its-vegetablecrop ; 

improvement program can be accelerated. 

Crop improvement requires patience, skills and large inputs of manpower, land, 
and materials. This large investment is justified because of its potential to overcome 
major constraints at the least cost, Iprist disruption of the environment and greatest 
profit to the vegetable grower. 

Production Systems Program (PSP) 

PSP is charged with the development of effective and transferable production, 
marketing and utilzation technologies to improve nutrition and farm income in the
tropics. AVRDC must deal only with broad principles of tropic-wide use, as Site-sPecific 

research is the responsibility of national programs. If national programs do not have 
site-specific answers to their problems, they must implement studies or rely on available 
technology from other sources. 

PSP contributes to the technology pool of information directly and indirectly.
Indirect methods include the systematic search and cataloguing of applicable literature 
from' worldwide sources; establishment of an input range data base for each of the 
most useful crops; and compilation of a master list of constraints that are now known 
to inhibit profitable vegetable enterprises in the tropics. The results of these indirect 
methods should be useful to national programs for extension and research use and 
planning. 

The direct elements of PSP efforts include immediate and longrarge components. 

PSP is responsible for commercial, as well as non-commercial, horticultur, technology,
 
which although complementary in principle, are different in scale and output. The non
commercial or home garden program emphasizes nutrient and food output with due
 
consideration given to convenience, aesthetics, personal preference and convenience.
 
The commercial grower is driven by a profit motive determined by the input-output
 
relationship,
 

Current research efforts. 

* Assessment of potential input cost reduction practices for the 10 most 
... 	 frequently grown tropical vegetables; 

Testing of feasible, cost reduction practices which reduce inputs (fertilizer, 
water, labcr, pesticides); 

* Evaluation of cost-effective relationship due to these input modifications;
 
) * Screening for N-fixing legume vegetables;
 

* Development of practices to help reduce severity of crucifer internal rot; 
..-	 . Evaluation of new vegetables for potential market development and home
 

garden use;
 



* Continue development of non-circulative hydroponics system, and 
* 'Development of methods toenhance;closure ofthe nutrient flow loop, 

Evaluate responses of major tropical vegetables to poorer land poorer drainage, 
poorer quality w'ater, reduced inputs of manual labor, pesticides, etc, 
Screening for edible plants which could be used as vegetables in the tropics 
Of some 80,000 edible species, and 3,000 possible food plants, only 30 
.dliffere'nt plants provide 95% of man's food crop plants. 

Development Program (DP) 

The Development Program is charged with institution building functions. The 
upgrad ng of information networks, development of professional manpower services 
of tropical researchers, and the improvement of research and extension capability 
through training highlight the goals of this newly formed program. Thi unit should 
also improve information transfer technology to increase feedback information between 
scientists in the national programs and AVRDC. 

One aspect that AVRDC has developed recently is to offer contract training for 
international assistance projects. For example, universities or consulting firms often 
need to provide short term, specific use training for q/ent groups in the country they 
are contracting to assist. The AVRDC training program, with its four specialized 
modules, can provie this service effectively: whereas, most universities are not 
equipped to provide this type of training. 

Another new initiative is the building up of aomputerized professional register
of vegetable workers available for short/long term assignments in the tropics This 
registry will serve the needs of development organizations and the national programs. 

Future goals include continual improvement of program content and instructional 
methodology, expansion of public awareness of the AVRDC taining progams) and 
expansion of the scholarship funding base, 

CONSTRAINTS TO DEVELOPMENT 

Financial 

A brief appraisal of research funding on a global basis (1986 CGIAR Annual Report) 
shows that support for vegetable research represents less han 2 %;whereas support 
for cereals research is'51%; roots, tubers and starchy foods, 14% food legumes, 
16%' and livestock 19%. The irony of this support distribution is that vegetable 

's
consumptionranges from 8 to 17% of the human diet, ,and that vegetables are man 
richest source of vitamins, minerals, plant proteins and edible fibers. . .. ,,... 



There ismounting interest insupport for vegetable research by the ConsultativeGroup on International Agricuitural Research (CGIAR). The FAO estimates that one billion 
<peoplo, are malnourished and the role of vegetables asa supplement to the high starch 

-diets-of-the, poor-is.becoming-increasingly-mreiet 

AVRDC is one of the few internatlonalagricultural research centers supported
largely by contributions from the developing counthes as well as developed CountriesThe valiant efforts by these developing isappreciated by the less developed
countries who also benefit from the AVRDC research output, but are themselves unable 
to contribute to its support. Fortunately, supplementary assistance is provided by the 
Federal Republic of Germany, the Republic of China, and several international donors 
the details of which are shown in the Fina'ncial Report (p. 15). 

The contributions of support to the core budget by developing countries is usually
somewhat fixed; thus inflationary erosion over a 5 to 6 year period can cause serious 
consequences. A secondary problem is one of cash flow, as each country has its own 
contribution release date. These release dates are also quite flexible, ranging from 
1 to 7 months from expected time of ieceipt. 

AVRDC has an aggressive program to seek additional support for its operations -.and research projects. The Center has expanded its research capability, training
offerings and consulting services to interest more funding opportunities., 

The Center also confronts the general problems faced by most non-profit
organizations which are rising costs, increasing demands from developing countries,
and inadequate growth income. Appeals have been made to current contributors to
help off-set irflation loss but only the Governments of 'apan and the Republic of China 
have been able to program modest increases in the past 2 or 3 years.. 

4 AVRDC has been forced to temporarily scale-down some services. It has reduced 
itscolnplimentary publication distribution, begun to charge for; mailing cost of
germplasm distribution for those who can afford to pay: and make similar reductions 
of a non-qualitative nature in order to protect the primary function of the Institut!on,. 

AVRDQ9e,ocation.specific problems are of a geopolitical nature. This has, in the
past, influenced Crowth and development of the Center, But times have changed, and

'AVRDC 
 can and does serve as a bridge builder between countries of different political

structures. This is another contribution to peace and prosperity.
 

AVRDC is thankful to its donors who have helped to make these efforts possible,

With growing financial resources, the Center would be able to strengthen these ties

Itshould not be forgotten that the ultimate target group of AVRDC is the poorest people

of our globe. 

Personnel .V t 

Crop Improvement Program (CIP). The AVRDC staffing pattern, like most 
Sorganizations, has its strengths and weaknesses. The five, well qualified, dedicated 
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plant~~~ ~ ~ brees:r netmloit iooitonlrnn"ryapatpysooit 

Progr ) Tbr c r reptant pa~thologist anment tmicopit imrolomentpant eed r m 

AVRDC isaggressively seeking support for 2 professional plant pathologists: onle 
imycology and one in bacterial diseases. It is hoped that one or more dlonor nations 

may provide the salary and benefits for 2 scientists for a 2 to 3 year period at the 
Centr. 

Production Systems Program (PSP). The three senior scientists staffing this 
program are in crop management, cropping systems and soils science. The soils 
scientist isfunded by the Japanese Government. InPSP, aserious short-fall isobvious, 
There isagreat need for an agricultural economnist, amarketing specialist and apost
harvest physiologist, 'Astrong appeal ishereby made for at least one market economist, 

to be supported by adeveloped country. Of the three positions which need to be filled, 
a market-economist is the most critical. 

The market-economnist isurgently needed to help appraise research input-output 
relationships, assess region-wide' impact, and provide better socio-economic 
perspective to Center research programs. This speciality isalso very necessary to the 
development 'and implementation of amore balanced training programn. This position 
(or positions) would provide an)outstanding post-dloctd(al experience and opportunity 
to be' part of grass 'roots assistance to developing countrl s.-

Development Program (DP). There isneed for assistants to help the training officer 
it' th~e expanding training program. The production of a training syllabus requires a 
short termn technical consultancy in.the preparation of educational materials and 
program evaluation. It is hoped that donor support will be forthcoming. 

Program 

National policy planners favor improved nutrition and income gener~ation for their 
people, but vegetable programs are usually not given veryihigh priority for support. 
AVRDC must seek to improve- political awareness of the importance of vegetables in) 
human nutrition, food security and incom~e generation, Support for an 'awareness 
workshop' for developing coun~try planners is greatly needed, 

:'~.~ -iMost national programs in the developing countries have only asmall nuniber of
scientists working on vegetable research. The extension programs onvetalsi 

many developing Countries oftenI receives onlIy modest assistance from their national . 

programs wanting and able to reev assistance. Upgrading national pirogr'ain work'ers 

reuie financial assistance for workshops, symposia and -coulry consultation.Th is 

uprainWea aprogram to' increase politice_! awareness by planrners.Theul lnercivkedt 
Theywekitratv orce between 'extension and research isone of the greatest

constraints to development in the poorest Countries. Every development work~er kno'ws"-4 
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this but the gap remains and the small holder suffers. AVRDC cannot overcome thisi fformproved nutrition, more income 'reneration d d 

in the rice-based economies isnow in sharp focus, Innovative enlightenment toward 
a constructive pathway could be initiate'd if adeqiuatel§sppor -wasimacdeavailable.--______.-.-

Grant proposals have been developed to enlist support for an assessment of the i 

interest, potential and needs of mall holder vegetable growers in the tropics. Following
the assessment, a project design workshop is planned to bring together national 
planners, research and extension leaders to examine the constraints to profitability 
of the small grower and develop corrective measures to assist them,. 

FINANCIAL REPORT 
Background 

. The economic structure of the AVRDC is presented in Table 1, entitled 'Income 
and Expenditure for 1986' and Table 2, 'Operational Requirements for 1987 through ' 
1990'. The AVRDC income level is quite small compared to the large CGIAR Centers. 
This Center maintains a consistent prioritization and monitoring schedule, a very cost
effective purchasing system, and a cross-training personnel program to maximize labor 
efficiency. The labor turn-over at AVRDC averages 5% to 6% per year, which is quite 
impressive considering the strong economic growth of the host country. 

Outlook . 

AVRDC is optimistic about its future because of the new appreciation of vegetables 
as a reasonable approach to improve nutrition and income generation in the tropics. 
The donor base is showing greater interest in this Center as a germplasm and 
information pool and as a training center for research and extension. 

The strong encouragement from Mainland China in support of AVRDC programs 
issignaling a positive message to donors who have been concerned previously about 
the geo-political situation. We also feel that this encouragement may enhance the 
possibility of some form of support frorn the CGIAR. 

*,::, AVRDC is endeavoring to assess tihe specific needs of the national programs in.*vegetable production, marketing and utilization of vegetablesfor whichthe Center 

may provide direct or indirect assistance. Each country has unique needs; to some 
help is needed in input-cost reduction for small commercial growers; others may be 
initiating seed or processing operations; and others accent the need for help in home 

N nutrition gardens. 

Regional assistance is continually sought to help finance these broad-scale 
programs. An example of urgency is the cost of distribution, of gernplasm andrequsted publications. The cost of distribution has increased imay-fold in the past 

4years, Most developing countres donot have the foreign exchange to pay for 
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(.or( 	 1 t 1. Idrc 

A.Gi(rctt w 
iKircg ilc~c off il,crrI 1.t4,64t254~ 
Rl uhhich(: ()Ith 'ItpHq mi.-, 60.000.00" 
P ic)IC K (r , 140,000.00" 
Re !cu h(c: of (Cirm!, 1.537. 125.26 
(ovtir rln ,;ltocf J, Ice 250,000.00 
U.S. 	 6 '., 1 )oc1nc0nI,(()) .(). 
VaihHll(I , OH ,, 16.: 1 /S ,3I,;! 	 6 

Sul-total 	 A..34'1,,946 3_3 

B. Roirhictcc (-r,' cci (Fo Rep 	 266,.,,1Cow . of Germany) . 

C, Miscollcc'Ir (0,ri1 Flrld 60, 176 P6 

D. [rnmlsitho] A lctdltmr 	 52.678.07 

Othtr hlcolrnrc 634,701.84 

Sub-total 1,014,344.89 

TOTAL 4,361.291.22 
F. Dlshtrsujmrewt-

Capcial Irtpr') c.'rin tcts 2,230.30 
E1cjtcprrrcIlt arcd Ficrrlchlr e 177.816.76 
Oper,itng .c),cc-c', 4,.004.880.S5 

TOTAL 	 4,184,927.91 

G. Coro BiciH t1 ic c3, mic 	 176.36331 

II. 	Specurl Porpe(1 f ' ci
 
Prwvlwc, FI; lij[i Irllce. 19 55 642,952.81
 
Fundl 1986 1.370.164.63
 
Fr cc,.U cS6,i r,. I 6 1.411,355.30
 

Balatice i )-1 I '-'56 	 601,762.14i Ir 

Contrcchutcorn for i r tr.,(i partially in 1987. 
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Table 2. Operation Requirelncnts. 1987-1990. (US$'000, in 1986 Constant Dollars) 

Propiil*( 
Details [}t[3 Pr UIuCtIo isCurt i I(lf t 

1987 1 88-) 19- ") 1990 

MAJOR ACTIVITIES 
Reseilrdch Progr Irns 

C!ol) liirprionietit Prop lm 1.232 1.399 1,51 1 1.632 
Preductlotl S ,st,.I'; Ptogrrn 400 459 495 535 
Deveii-r(iiurt PInir'rir1 139 145 157 169 

SuI) Y,)t,1i 1.771 2,003 2, 163 2,336 

I~ r cli-Stipjii t S(ro. Activities 
Offl(m lflIbiri iltr-,rMIcrs 124 139 150 162 
(;tr Pi iSfr .5 d Uri" 123 159 171 185 
(1 erirtrv 132 149 161 173 
Statitc-; i :iie, Sice 50 56 61 66 
Fxpt:rI1i1rit'l f ,ii1! 323 373 403 435 
Siirar- , )).mi ,, lair, -(rvice 82 94 101 110 

Sill- ,t 834t 970 1,047 1.131 
ot,dl Ai ti', , 2,605 2,973 3.210 3,467Researr:h th 

AcrinirIstrtlvi\ Sitmli rt 
Geeraul Adrrimitrtr il 535 596 644 695 

uitlding(r& \twirt:r 380 440 475 513 
Foord ,& nilmitif, S,:tvlce 115 134 145 157 
(ierrl i '.[pii1%e. 365 407 426 468 

')tilh TIit,il 1,395 1,577 1.690 1.833 

GRAND 11" Coi- Iitdgeti 4,000 4,550 4.900 5.300 
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APPENDIX I. 

BOARD OF DIRECTORS 

Dr. Paul C. Ma, Chairman 
Food Industry Research and Development Institute 
Taiwan. ROC 

Dr. Yoshiaki Ishizuka, Vice Chairman 
Sapporo 
Japan 

Rector Prof. Sutharm Arcekil 
Kasetsart liniversity 
Thailand 

Dr. Jung-Hu Kim 
Rural Development Administration 
Korea 

Dr. Klaus J. Lampe 
German Agency for Technical Cooperation 
Federal Republic of Germany 

Dr. Manuel M. ILantiti 
Department of Ag4ricu!ture 
Philippines 

Dr. Shu-Hiang On 
San Jose. Calif. 
LISA 

Dr James Garrett Ryan 
Australian Centre for International Agricultural Research 
Australia 

Dr. Allan K. Stoner 
Department of Agriculture 
USA 

Dr. M. Guy Vallaeys
 
Inter Ministry Committee of International Agricultural Research
 
France
 

Dr. George A. Marlowe Jr.
 
Asian Vegetable Research and Development Center
 
ex officio 
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APPENDIX II. 

ASIAN VEGETABLE RESEARCH AND DEVELOPMENT CENTER 

Current Senior Staff Listing 

in!'~ 198~ 

ADMINISTRATIVE STAFF 
Date of Date JoinedT,, Ic Nn Citizenship Birth AVRDC
 

DIructoi Genetral (3eor A. \.ir, 
 USA 1925 1986 
(Fl'li[ 1)iH ticiiltir( Univ. of Maryland, USA. i955) 

Deputy DIHK:lOF Path M. R til ROC 193, 1980
Generali (PhI.t). P1,ln111- l, ' v. PurdL Univ., USA, 1971)
 

D,rector of Michael K H. (i.li ROC 
 1921 1972
Administration (B.S. Chelistr\,. renchlii3 Ullv., (uinn, 1 5)
 

ir' npthllr David I. K. Chi ROC 
 1925 1972 
(B.A. Ec,.iuaiic:,) National An-Hut Univ., China. 1943) 

RESEARCH STAFF 
Crop Improvement Program: Dr. R, . Opena. Program Director 

Mngbear Bredill (i C. J F,,rn nd,;z Sri Lanlka 1952 1986 
Phf-: P 1 Br-ediPg, Texas A & M Univ.. USA, 1985)
 

Tomato Breedciiig Rolmo f.Op- lii 
 P1 lippilies 194 1 1972 
(Ph D Ge lJi,>. Univ. of C~lif. D;ivi,'. Califr. USA, 1972) 

Soyeban Breeding S.Sht lrt/ tl ri I1i ]93 1972 
(Ph.D. (;Crop S. i ince. tK, ht '11,. Jall. 1981) 

Sweet Potato Hiroko Taikau J aa 1956 1986Breeding (Ph.D. Plant Brenthi ,Cci itie Reoiices. Univ. of TsukLiba. 
Jaipan. 19(3) 

Chinese Cabbage Jiiig Yoitug Yroi ,orea 1946 1985Breeding (Ph.D. PlIa t ,,rdigK Hort.. Seoul Nat. Univ.. Kcrea, 198:2) 

Entomologist N. S TFki.ar India 19,10 1974 
(Ph.D.Fniorlomog. Uiv. of Wisconsin. USA. 1973) 

Plant Pathologist Arnold T. tschirz USA 1942 1978(Mycology) (Ph.D. Plant Paitiology. Cornell Uiversity. USA, 1977) 
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Plant Pathologist Sylvia K. Green Germany 1943 1980 
(Virology) (Ph.D. Plant Pathology. Uiv. of Bonn, W. Germany, 1979) 

Plant Physiologist 	 George C. Kto Canada 1942 1975 
(Ph.D Plant Physiology. Univ. of Calgary, Canada. 1973) 

Production Systems Program: Di. Sown,)ri C. S. TsoI, Prognnm Director 

Crop Management 	 Adlisak Sajjaporig.- TI ailand 1943 1979 
(PIi.D. Soil Scrncn, Univ. of Minesota. USA, 1973) 

J kC19 1944 
FI.. H '. ' Qin'n sI mi<, 1985)

Cropping Systems 	 laTe S. RC 1986 
i.irD,1m,, iotri 	 ld, Ai,,trili.i 

Principal Soil Ymuo 0 Ji, rr 1929 1987 

Scientist (PI1.)., ,:v\ 0 I 'ir, fy2,rki Japan."1( 1w nk,.. 	 . rfuie. 1967) 

(r2111riDevelopment Program: Di. .'"M -k!;' I chicir,'. Prm Dicictor 
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APPENDIX III. 
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6. Sa ff (e ,.-, f. Recreation RTmil (Boisement)
[ tiru.t il,-,lo, 
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!4. Sweet Potato Ot Ja irtlleHOUSE 

15. Seedling Greeotiouse 
16. Gr"erhoi c 
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1Q. Greenhouse
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APPENDIX IV.
 

THE EXPERIMENTAL FARM OF AVRDC
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" ,-, ., .,.4 4.. : J
 

* ShciIo,',',ol ,i tI .e (_9 otul 4oe > 7 C,
X ',/ ov fh /od ..1rrlk il nc;y slt o dlio n 0n i in 

7 W/vl(.Pr'UJrou/d r/orfcratel rdin ppei incdddion , 
-,,; i (,,,,direlion indic ed) ....-Drain ditch (flow dir.clon indicated) 
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