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A strategy for
 
the 1990s
 

I! ' 11.a 1988 WInhu 
lii()n. l'htask: pr'paiii 

L:towaie '.ai 2000. 
Th- \v()rld () ric and 

\x tlirhcd in IRRI's cOlu
t()Ir dCA ,
IRRI's frrh 

ricC SCiClCC C()llill CS t( 
ChIn1,2C .t an (1\1' -aC( l rtinr paulc. "I'lR physicall and 

C ()fl()miliC. (lr llicristi c. (d ricei pr() dtlil m and 


.C()ISHns'lpii(n-ar tl their l()mg-ILTrio ml)L-,(is-ar pi(singilC\\h tlll-ng-s. Rice ircsarchi ,li1f s(i(li fi t . ()f

Rice reseirc i 1 1 icilt9fic mI*clvllccs (dnl,., () it l;.t\( ,rt.':tu.l ._c.s. 

Ill 1988, \\C ,td(hlCrsL(d IIiSc\Cs. l() d(C'Vl(I)liing 
ViSilIn ()lth1 ltfil II( .)tti;liliici lt. lnl mrr(\\' frilI) 

i'))t.'nitr(l(v~ I%\,()I)J )J()ttili 

re. 
1121115 ailIf I() (ICH All.-,CAR 11kwL'~caic f(lIIir m\:Ii cI) 
tI( nexi Jdcccle. l~ii .,l 
b' I I tall anti cMxper 
IicoI in ( )cl()hcr \\ii111c 
()fl tLI.S (Itetu-T CI,- i 
1)N'mh/./ 

Jelmic inlri i\.itl 


iierntil:iaIA cmm ,hanis 

S (VI '% 
Iliik , 

ctlri-
eclil" k-llL.l1 Ibv tili IRRI Iomaid 

(1)(1111)( 11m] /IkkI /H '(Ir(/2o()()( ,(11l(systems. 

rm"ll~uIre \\mlL is I)e( I mui()me'ver 1 mi( mi()nplicat. (A(hilcrns 

al)li itl I l Ire-Ihe IVaIilabilitV (&ff()()CI,O)IurII 'ti\lm (f 
I'iCS. 'L-tRC,.and ,ltsliainlhilily ()IIl 'Inirm mi'il-il- igl 
iiimic:rstiilyV I lilllex Pi ml ir 1. T'I Sm( Il imt( Ith. -

lutitn )llgli n .research 
W c,+d.i f,,d I r,..:-,_lrd.l+-t:t (\ f ) 1l1,11li : I [Jll\i .i m mprograms. 

:itIliniii/iu , ille pir,)lileir rIela (l ad( lIlti rice 
jI)IIId lil II(M :1i1 IjL'(1 ilAhI Mid SILS1,i~IIhl1- IrSjs f)\
IIIXiIIni/.iI1 [lilt_ tit 1))u )r() S.() ,()k 1C,.Ih l-h_,n 

l()l I II)t (d )Ill i ii II1' line tOe ml(id (ril'. C ()p ( d 

(MI)lili its'. ViitLaIlh\ all 1Ir pC()I)k' 

II i r11fI())d iVC in Hie IlesShlh 

I ll Cli , Hv()r i()1 i m i vCR .)ll lRc( 

vh dpe)ndII I rice JS 

dCVLl()I)(.,d t()ilntriics. 

il()im will )Iil lr il.mse 

IRRI toward 2000 
and beyond 

The goal 
Improved well-being of present 

and future generations of rice 
farmers and consumers, 
particularly those with low 
incomes. 

Theobjectives 
To generate and disseminate 
rice-related knowledge and 
technology of short- and long

term envmonmental, -:ocial, and 
economic benefit and to help 
enhance national rice research 

The strategy 
To increase rice production 
efficiency and sustainability in
all rice-growing environments 
through interdisciplinary
research and to ensure the 

relevance of IRR! research and 

the complementarity of 
international and national 

efforts through close 
collaboration with national 

http:k-llL.l1
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Current and projected number of 
urban rice consumers In14 major 
rice-growing countries of Asia 
(from 1988 World Population 
Data Sheet). 
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Increasing Urbanization in rice-consuming countries is 
putting pressure on national foou security. 

To meet the projected growth in demand for rice, we 
estimate that the wcorld 's annual rough rice prd)I Illtion 

Iust incrC'asC-b ' an astronomica; 65% (fron t(oday's i58 
million tons to 758 million tons) by 2020. For the leading 
ricC-Prowving -ountrie,s of S )tlth and Soulheaslt Asia, pro
duction will nCd I d)ul 1le. 

We identified five iinplrtanl issues to consider in
 
devising IRRI's research strategy for the 1990s.
 

g (:urc-lT11 forcasts of rice supplie's dCo not take into
 
acCC)Llnt factofrs that could adversely affect tilelong-term sec1urit'1and stabilil' of rice production. 

CtIFcto rs thaiat pn )dtt-V apeLuyIC)in1 both 
rice 


In the IoreVsCeable fulurC, 


fa'orablC and unf 'rlaO]ablC cC)s.'steCns. 
the wor-ld \\Will co'itilinuCto tel ' hea vilv ()illte fa v(l'able ricc-growingecOs 'nll)artiicularl\' tot fed, trlan cl)ISuerS. 

The vu!.lnerability ( )l these sv'slcto l'adin 
.C'na nlinv0, tne snls to, in degacation 

deIunds cCl.tlnuing And, in 5( SIaCCA, in
creased ittentPm. 

u Rapid scientific idvancesin ulln' fields have 
potential I) help IRRI Ind its partners find soliutions 
to c()ntinLliln anid evTeging l);P?()fllcs. 

m A \vide'raingeC f interrelated fictors-p litical, eco
rionmic, institutinal-\Will co )ntri)LIt'2 to increaSing 
and sustaining rice pro dOuctlion, prot(cting hC 
envir(onment, and impro )ving the \vCll- eing of' 
Iarilners. 

Designing the strategy 
ManyI Of the devC 1O)tvtent issues relited to rice are 
interdependent. The range of entry points for research is 
extensive. "l'\o aspects of strategic decisionnaking guided 
otir 'cisoi)ns-res(uech pl ic y a nid rsarcsel iC'Ol)u rc allo
cation priority. 

Palicies 
Rusearclb ivlcl'ance. lrcl)-l isCed research, inLcluding te
search On SCci( ccfO)nCllic aspcCLs Of rice pr)OdCtiln, is 
needed tC) characterize the rice eccosystems in terms of 
peCople and their en\'ir)nilent, tC) inpro)ve undetstanding 
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of the farming systems within Which rice is produced, and 
to refine the definitions of the kinds of technologies that 
should be developed. IRRI will intensify its dialogue with 
national partners, to improve our Understanding of farm
ing systems and the needs of pro)spectivC users and 
beneficiaries o rice research results. 

lhnvironnenta/ susainabilil'. Attention to the im
pact of high yi2ll-parOducing technologies becomes more 
urgent as cropping intensifies. Al! our programs will be 
driven by, and many will be specifically directed to 
addressing, concerns a1)011 the effects of rice production 
system1s on the enlVil()lnlent'll. 

L/./icienc' a research systemtind equitY. An efficient 

wouIld allocate rcs)Urces t() ret urn the same mnarginal
 
social benefits per unit Of rCsearch input, regardless of
 
where that input was made. It would n( t be concerned
 
with who received the beneflits. But equity demands that
 
IRRI be concerned with ho(w the benefits from research
 
investment aCre Clistributed. We will direct IRRI research 

toward impiroving both production efficiency and 


The role of women Inrice re
search and rice farming has both 
efficiency and equity implications. 
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equitalle returns to all rce-dependent groups, particula!iy 
those in the less favorable ecosystens. 

11Onmen andrice.The role of w(mlen in Iice research 
and rice t rm ing hIs both efficiencNy and equity imlplica
tions. Analysis (f the c)Intril)tiol of womerncl to rice 
production, mr'kCting, and ,.)nsump. i(m; idcntificatior, of 
technologiCs that reduce the 1)uderi Of' \'(alen \withoLut 
displacing their inccomc-Ca rning capacity; and dcv'elop
menit It cessing techniques that conservU the Ie'el of' 
essential nutrients in rice will help f )ClS resea',1rch onl the 
ultimate bnCficial 1\ ric rCseaIrc'h: the h Ile family. 

DisciplinIar,,stivigib and ilerclisciplin r,./bcus. A 
recurring dilemma in resuatcli management is how to 
integrate the strengths of diflerent scientific disciplines 
toward seeking so)lutions to Cumplex pr)lblems. IIlRI is 
inStitulting a new prograMi structure to fbci litC tiehepr.';uit 
of excellence in I)t h1disciplinary and interdisciplinary 
research. 

Priorities 
The strategy is to strike an o)timuml balanIcU of et(t)rt 
devoted to several alternatives. IRRI's prog,.ims will be 
oriented to the major rice ecosystems and t)the farling 
commnunities and ConsuImlller'S dependent Ol theil. 

Regional distribution of world rice 
production of 298 million tons Rest of wortd 
milled rice In1987. (2.8%) Africa 

Latin America(3.9%) 

(23.5%) East Asia 

(45.4%) 

Southeast Asia 
(22.2%) 
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Collaborative research on the less fatvorable ecosystems 
will increase, Consistent with environmental enhancement 
and sustainaility, efforts wvill be directed toward securing 
yield gains ii favorable ecosy'stems and seeking new yield 
potentials in all ecosystems. Our research eCfortIs will nV1ve 
toward strc ngthtning IRRI's scientific base, ising resLlts 
and techniqfItes emrrging f.om the fr(ntiers of scientific 
discovery. 

We a:e committed to helping strengthen national rice 
research rograis and will be increasing c)llalborative 
work an(! knowledge sharing with all IRRI's partners. \Ve 
look tovard a mnuit'illy Sul))ortive global rice research 
,sys' el. 

While IRRI will cuntinuC to) fCLIus on Asia, its 
worldwide resl)onsibilitics cover all regions. \We will 
coribult t1resea( lnt lI .Strlngtlining Iti(ilaIo' 
pr gratvs in Africa and L:itin America in tile c)ntext of 
the actiVities )of(Iher inltrnalilnal agricullural research 
center.. 

Programs 
IRTIs silltCg Will he inplctunted through research and 
interniti It.ii prtogra lins. 

Research programs 
The, t\,I)es oIfC( )sv.sinms ialt must Sulp)ly rice are impor
tant1 in plianning rese'arch. \ater regimc is iC prinary 
clOte'rni -1l(If the t ( fpsI rice cLltiv;rls an pOduciion 
prictices iceCed. In (Alr pl)iilnig fIr' IlZRl's futlurt, we 
co()nsidttrc tell(d el fI.dcosyst.tvts rice: irrigatcd, rainfud 
lowland, upland, dCeepwvailer, and tidal wetlands. 

interdisciplinrary peuclrgraims foir the major rice 
ec()stells will inl uclC a ih rioltigh charactlrizaltil n of 

eacl ccosystem1 in terns oftigr leod<gy; peoIple a'ild their 
enIvironmei1(nt; andIthe hist( irical, sYocieconlic, and tech
lical aspectCs If ic'C pr K uci i( n. 'his will refine the 
definition.s of thu kinds of tcchnologies that should be 
develciped theie famllingl. sstmS ii WIich rice isI t hit 

pr~liticed. ItailISo will dlefinC the conditions and crilteria for 
CvaLtation Ithat will eTsurtC thalt the tcCh :I(v1gie!s ClevCl
(Iped will illintin or illpi)tvCtel- Itura.il iesouicu base. 

http:Itura.il
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Irrigated rice etiosystem. 

increased rice prodc tiVity, with nhanced efficiency and 
SLstainabitity' Ofirrigated rice farming systen-,:. Tlhe o)I)ijec
!i..es 1-C 

h T() raise irrigated rice yield ps)t.htial to higher 
plateuslI() MeI theieeds ( Of the increaing 
1ILnmher (OfLl-1l)a1 rice C0'C:-;LillerS, 

" I( tP )L cc manIgl2et11Ci Cl( J)and |U(1( e tech
d-ut i()-In1i(UCS tIhaI Will reduce pr ,)st, inIc-'rease 

sustain 
" TO secunrC vield, gains. 

yields, and(,l land pro)du(ctivity. 

* I) re(Luce the gap between (1)tent ially attainable 
yields aind actual Larm yields. 

Ru ilgl/dloivl ,u1ic,ecsIfslem. Ihe ,go' is increased 
pro()duct i\'ity and yield stal)ility and ensurId susLai nability 

Rainfed lowland rice ecosystem. 

,
i
 

im
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of rice farming systems, particularly in tile less favorable 
environments vulnerable to flooding and drought. The 
objectives are 

" 	To develop rice breeding lines capable of higher, 
more stlinalble yields for the different rainfed en
vironments, with particular eml)hasis on tolerance 
for sLbnergelilnce and drought. 

* 	 To develop iinpro\'cd pr)ducLti)l pr:iciices and 
farnming systeims f(or the less fivwale ri lfed 
lowland rice en1\viroiinntcls. 

."p/andr/ce cos),U1em. The gall is rehabilitation and 
incrased stability and suslinllbility ()t ul)land rice farming 
systems. The obje ctives are 

N 	To dCsigll ai li'g ()I rice prdIciLon practice,s that 
will help rehabilitate the upllls and rallnsfwmrill 
th1emn1 inlt( sust ile ar ).C'()s 12ells. 

* 	 T() deeC l tedc i i 1te) dclill()lgies tor in
creasing and stabilizing uplad rice \'ilds. 

I.I 

-7-.,-
t~ 

Upland rice ecosystem. 

WR 

--i
 r 

'tl " .
 

•I 2 
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Deepw ater rice. 

•I I III I I~sJJ~- \t1. iiii o 

),IIis her . I'¢ler "I'lh l pur dII,c li,) Ii'.ill midc " 

( :il11ic-,icl iy ,t'.tl l.r tc, l , iIIl(IV i zil.'IlY iiti h )i(1,(-l\ntI h~ -Ir..'c,l mlfc'l ' (dvt.",1ciu 

• 'Icl uh ri,.dll~v rI\ .cic vli i- . i I.<I llivlig~t 

;111(1 ll siln~lhlt,\ ik',,\vitlitmtr<p .,l <c i.ll t 
I< ())dr d]n mtl+.luillt,ip.,tn l I 1-l~ll"Ii> i1 . 

ld•i~ic (l-I(pll icc i c-Im~k\lcl( nrulil \\vcI\ iici iiili

tILtd ( j ( A\Iit c ic llo. 

T(I (.\ (i.i1( ) .l()I ll litlI I tllt IRC IILI I I lItIlW I . )rAiC_ 

Iis':ccI b. AUl*ll ln i~c d 111t'l< \ il I c 'l~ ii( d I" 

('+.,:< <.l./ ;,. t.'/'].''l lllcl t ,< lIk u 

TId AR liwetl\ and riec1 (Iw lictiti irc i11imi. iiiI ,sc \\' 
11:1\tc liliclI()tlc l , ill ORltl i i. .\fll( i l ()i .i it' ll,i 

Tidal wetlands rice. 

if) Ii( i i( c'iI( t. i- 1(.(' .kc l. .)tlkItrc .IrI1 \\ilI I J ktc Il.t A> 
I /c\ I ni< Itl id~ it) I \ It., chly1+' I, d">1 . I I \\ ilII I likI"(,-c 

I++l~ Ir r(,clII 61 ilt+W (,I,,( lit'i. l t l(l.;II) \c .\ 6l Ml c" inII ILt' 

t't~~~ I'l+ IN ( 1*',ilt.lI, C~~l ii 1)( k Ili rli i~+ It't'll' 

'Ii 

i ! ! 1 
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511 heil( )h 11(2(2 I 115: ) CI 1()f l)lc a sc u nd eir-T C S)SM 1( cl 1-

)Is I, flI !1(Ics. -,t1(I kfl)%C\II C k~W:CKkIcIfli~ ll LcI ITCflI :I [ICI 

tt(!Il FiCC 1J)( CILIcIiC Cl )CC)~H CC~I1CCI sevuLral 
IIs:c(C.C tcS\ :Clid IC Ill;1k c\'ll:II ICC)rCC~~1SC~CCI 

Iric2s \ Cwl\i .Idc. pI llisilig tCdII(I( C)gic2s '11isilig IIC))IfC ii 

hbasic I(2cst.%i-ch. 

International programs 
S inlCC its I'MClncdiIlc', IRRI IisIA \'e II)lljnWrIdc illb CIi)cilng 

the( tgr()C\ill CCI 11(6,11C:I I1C1iI\ CCIc (2ics~ic"lc inlstittinns 
allidci cuili.sts. !Ii1cl-n:CItiC C,1iCO[CCN~I1s(t~iC~Ii~ 9()Swill 

:ii ICIII,II SVSJ) 11d %l l II. 1c Ic*NC .11f(TimC jlio i\l CCiv 

( a/cpismu C)~ 011iP uIii.scm /I/l/() 1C. .-A CC Ili1'v m/ ',) 

v;Cricli c. ICCI)rmC I)C ik. \\jild rI.I i\(-S. A11(\cd Iiu 
glI-Csill Ic'C sii~II :CsI-i(( \iddcricc--ch:icdl 


p~il\C Ili'd (CC\l idC . )idm IIC~\C tI C(C llC.(Iil;[CC

iflCl ~IiicCCi.- )H . CCI 1\ilIC ~ \ ~ IC ( CC pIVC 
Ccc: (l.C1I I'('CCJ IICJC C\CCi'C "Tcl~l 

ICCd I)' \CiI;do.l- CICC \\CIcld\\iCdc. I-CC~ c CI'(W 
CCc-tll:c h.' mC hi '~ y CiIC.()[ CCLI CCCJ)" Will. I~'ICCI', l) 

lI() liC 1\Jiiili lhi h CIICCC1iC 'C M [Cit( \\ hif L\c[' i C C\\d CI 

CCC:imll Clllc'Ik CIIIl CC cIRR \~l T,\I Ic. CM d\ \\ I' l : C ICI Ais 
CCCIihm \ il ti . hICIC.h (CHCI \ill'CICI.CIICl Ci 

(i.CICI CCI ( ' C ICCICCC'C -iC )CCCICIS W -iCt CC IIC CCC\i 

hC"~.ICCI cIC)I1i";C 1iC\;C~ \\~(IIIc Cl I[IcIw'l\ No)I;IC):I.Sw 
\'\c. m\id ci(iI CIC1()11'((11 IC; ic ilC I )I I ricc IcnI)) :1!I w i*) cIC 

(MCCC CCIiO CI ICCd ' s
C iI1lsIiItCIj I C)Ii(\ \\c V ill x\Crk IC) 
C ICC(C(IC C II .CI 11 LIC C.CRI c~I I , icc .I 1W Ic ~I vI I.CC I ;I Ii 

http:I;IC):I.Sw
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IRRI's goal, (6jectives, pr)ograms, and approaches atmong 
donors, poliyniakers, and the genral pu lic in both 
dev',ul()IpuCl cldless dcCel( j)pd C( Lunt rieS. 

Ao/u TvrmX,. T]'hree maj(wr netw()rlks link niti(na l pro
graiit scientists.,-\with e:(ll ( I)tlcr, with IR11,. and ",with (other 
internaltiln:tl aInd rugil()tl ccnli.t-s. (:AAlhtloI)rtto s ill tile 
Internati(n)lll Rice T.sting I-r( grati (IIRTIP) excanglttc and 
evaIt ii pr(wed gCntic nat,:ri IsTn ,lif riceferent 
gr()wing COL1ntrics. The Internati(nal Netwv k mn Soil 
Fertilitv and SuStinable Rice I:rring (INSI TRI) gen rateS 
techrll( gis l'cgvistc l t(o) l n 11:irient Inidll'I1UcIl l s(il 
c()ns(.rv:lti( J1l lir )ldlell in Specific ,areas. \with cmphasis on 
renuv,l)c, res)trcd':s. "Ifhe Asian Rice l:aii-ming Systems 
N,.( k (ARFSN ) flicilitatcs idceitificati ni repr()Clttc,.( fu 
tiV'c*od ,ltnin ie-Iliased sn mll l:arn ung Systems. Allan l 
ticsc ciillA lturittins Ic igthlc () facilit:ttc tliwill t 1st.'t 
exchatnge ()I'tiW kni(\vl,-lge WI irlclwicu. 

7hvi~lin,'g. IRRI (il't S p )stgracluaItc tratining aIcl w(Ii
degiee traini,;ng cl del .Sliut-citrs, :iutcrials to 
facilitc th tIrtistlc(d t:,iiing tUc ti(ill S 1() n:ttoia0li 
J->l()guttls. i.,' )l-jt ,.i., to( a criticail mass (I
pr( flc.si , \\r( -,.Jscmv 'tnd t( )l'')/il ,i r[.inru to:,Iv~t r,., rico n ).S-( 

1iIl'Jc'1 C~~ioI1 l.d Mtd tlJiitM inl l r(ll' 

R'glonl/ ahi c pf,i/ )Llt..r IRRI resl (incls (Il 

, limited lsi', to the spucific nuds () s(me rice
gr )\in,. CM tt 1riCS WIll CHiT- rice rsu rc'h c:"Ipaitiy ish tnt 
insLcficieInt. 

Toward 2000 
Bothl qtatitiu :11ad qul:it:tive ch:ng will oc'c'Ir aIS 
IRRI's new%stratcgy is imple elnted. Scientific disciplines 
\\ill b2e gn(A _Ipelitit( dii-io.S . Cn.surefullV designed inter
ciiscipl1atry pi Will he irnl-utiictitcl tI lgl(Mhe1r(j,',ts the 
research nd intemat fit 'I.C' calls ')rr :tl prherm. st 
incrasting thu ralngu .nd clegrce ()f ci l ,ratil)n with 
Itlariv diffeIre'nt Aps ()'reerch.rgniati( )nl aInd sys
temll.. All IRRI's \swik will mntintictI iCrehile directly to the 
t\v() pni'Jiliir) jct iVes: (O)icl ig rCeseaichIICt . aind helping 
It)enhance nalti(ilml rice researcal systemls. 
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Highlights of 1988
 
" ni ,s planning for rcdircction and change took 

l)place, IRRI scientists continued their work to stretch 
the limits of cutret rice knowledge, to devis,' ways 

to C()niduct resc-Ch 1mre pr.cisely and efficiclltl, alnd toapply currernt knocwledge to designing iinpr (wed! technol

og.ulighlights Of 1988 ()rk plreCsCnCd I Ire. within 
the strctuLItC Of IRRI's in during the 1980.s.1r1ganiZ,,, 

Genetic evaluation and utilization 
A Co)flilLtIl)lS " Ot11)1)f I'l) ii )\2 ,gerI,l s cl1 0rs1i1) 
in rcael..,s (Of ricc pro iction all iv(r tioe nrl(l. l igherw 
vie Id p)Otentl0 1ill d g-Iaiting pe*st rcsistlices and stress 
tlerances dlnlids rcn illt ) ( ices ( valluale 
charactcrs n:Id intoi(breedin lcC nioUe, h ir inirp( rating1 
ll).;' SO)LicCS iflI) ever-' ttCrl ines. 

Genetic resources 
The xai ic'll impr )veii p )graiI's Of, IRRI aInd its nai
tii(na )itardy t iOt illtrr 1.cl e ith Some 8-1,(00
C1.uhiVAil-C 'IddWild 11.1~~int~liilud ill111C li1tc-1rn1iliionll 

Rice (CrnipIsill iCsllcr ( IR(( ). 1()rIs()lic''s Of dcsirablca 
hl ' i . .:\dvalices ill I)i tcClinOlgy, \vitlli it., p()itCnti:il 

binr wide li\ldiiiZatio, iiciea d11ChaVe theemp.siS 0:1 
colluctiill () wild rices an1d the wild relitive.s Of rice. 

(.ui.sodj7'i'ul ll'i/c/)'uP Nltiia ha)itit dcslructionl has 
becen incre'sing dra:lnticall,:'nd IR(; has stcpped Ip its 
pr(oigrami to COlldcc wil species ()f ( )rt lz. Wild (7) )Z 
Sl-c'iCs co Clcte dLdItii, I988 ilIC olcld () .-za 
0 .ruill i, and . ,spu'lf/lal . ' 

Iiddlition, we aie increaising (ur etis to. Wlk't
I \of 

Wild rilativCs (Of ricC suChI as l/.ito-r'z1a C'1N7(II(l and 
Iel-sica Sp. In (oecise, Iiotchnhologv \vorkers in Lu'rOpe 
roCIliusted II. ra(W'Sl1. Within tw(o ifM(Inths, p)Oipulatins 

A Aft'rn, 

Hygroryzaaristata, a wild relative
rice, is one of several wild 

genera that could be crossed with 
rice through advances in biotech. 
nology. 
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Areas of collaborative exploration 
for wild Oryza species and genera 
In1988. 

PhilippinesCambodiaThailand 

Tamil Nadu, bSri Lanka
 
India
 

Java, Indonesia 

Xcre cliscc)\'Lred, C()llected. :Ind samples dispatched folr 
their usc in ccMmpa rxtive I)NA studics. 

RestlckiiL' rice cIllCclimis. 11(7;(. cc)ltilued its SLIp
pcn)It ()I' nati real r-iurcC sac elfen( ]'S lpyi, sevr 
C(>tllltr'ie2s With c()ll,.,Ctills )ti tAlitiolrl ricue varieties. 

Natiorlal ircc.lin, l)r )urrins uscI thsC Va licetics 1n adJpItirng 
iI1 (r \cd )lc.',.,.ling,lilies to hcil c(')lliti(ilS. Rcjucu sts this 
N'c"Ir (-1c;,_ tr)ml th,. F'liliplpincs. ,"cnewgil,. arnd Ka rnata~kat 

Statel in India. In the IPlililpirlcs. IR(;C prc wided the 
IIlilij)l)inl Ri.c lescar,.l Instit ute (Pil Ric ) \with 6.t7 

uplarnd ri,, \;lictics. 
(Aii pletu sets ()I g.er-ipHIisfli tt:i \veeI pr()idedi 

Iceid,.rs I( ri, c gurmpl:lsm ci lluc 'ioIns in several natiolal 

is.Itt( l(Alp tllemll ill their \:triet:l inljprc wemicnt 
research. 

Agronomic and physiological
characterization 
Stuclics Otl theIflIndaicnt alIbascs ci1 I iglic.'r 'id potcnrtial 
in the rice plant (,MilILIUc. \'' aI'Clchar'ICterizi ng a new 

plant type t rIi )CItcl rice and idcentifyingdircct scedcd llc 
dci '()I.s i cca n c ni Irtrits.
 

N,\ '1/tl {iti Irn /icl sel'( '(/.hxd'd icc. \Vhten 
Inc1(Ocr. hiih-.vieldin, sciiwarf ice is direct seeded and 
gii I\Vn ral)u nuLritiom:il and climatic cc111licds,uidcr fl\ 

http:Iceid,.rs
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overgrowth of the crop canopy results in substantial yield 
reductions. \V studied groV,'th, canopy Car'bon (ioxide I 
assin-ilatiC) kinetics, nitrogen ectnony. and yield fornia
tion of transplanted and direct seeded 1R-68, IR(,", and 
IR29723-1 3-3-2-1 in tile 1988 dry season at MiLiflo)z, N:l\':a 
Ecij., Philippincs. 

f)ircCt SCUdCd rice was motre p-roductive at the 
egetative glo)\Vth phIsC than transapllted rice, primiarily 

be(:a.sC of thei Incc of transplanting slh ck. Trans
p!anting nformi:ly dClavys crop cstablishrnent, canlopy carbon 
dioxiu a.ssiiiliatiori. f01iaIgC Cxpansion. and illeriing by 2 
\\ceks. That trl\' t.r()\\th aInIIId Viqo , h wC\'er, \W'ere 
l'ol)!fCt I ." tlir Wi thC iC'f)it ducti\'e .' uci It itri g OL 
stag1e, bcusC Of fhil1hcr-tllin-()pqtitmaI lfeaf area index 
(i.:\ ). And iLL:udle's t )t it ial nitr( uptak,.., hy the crop,Ugpn 


niitrlIgel CIcltraZtiOl 
the ripenii.,it stage-i-the rCsu II)l itR)gn diILti( u thir'( gl
[ l ~i~tL cxpl- siai A.t ()I' ' ait Ac, 

ft'IIa ,)I(( Wa.S ciiticaffv l(M. during 

. iAI - and nitro~gen 
C()lti'cliti'Ititl i I ,-n l AI o)Ili li .. tital plant nitro
gUll LIIt:Il.k(-I ll) ilcd'( M diONOicC,.L1I1) C:-Silktioll.
 

\C(C)CIlCC that Sil C(tlinder the cliliatic and t Idi
itns .tlthe e._'xperimelntal site. the.L MAxiMuM ,lyain yield of 

>titarspltrantt seeded 
be iaiS,d tI1i( )uil'4 plant tVlc iIlIpr) \clCrHI. 1() I(. "; t lafor 
triaiiisji~t,-ccl and 11.8 t hi: 1r ilU sC,,',clld ricu. 

9.1 tIha t<))r tliu l dilet LCIR(-I c(UIC 

Ac (max,gross) at LAI__5.0 (pmol/mmper s) Relation between foliage nitrogen
70  concentration (% N) at LAI of 5 

and above, and maximum canopy 
60 0e gross photosynthesis (Ac). 

5040- % e , K 
0 

30 

20 

10 

1.0 2.0 3.0 4.0 

%N (foliage) 

http:be(:a.sC


i 	 p)7 '/ (p'1'n(l. ( )ino \v:IV t in I u se ie ]l ) ,.Ientija l is 
t(oItn()stiIciVs,.'I\' ( )I tIe nIlhtIII~I,r r ( &li.-dCL lttsitV u,n'iils. %vichII(cttlr1, IId &IlItIllt' pritI ,I ittl. S tc ritt, p IIidict',I Ind 1( 

illctrC.SC II fIil1 rT( & S IiktCIts I 	 sI Ldidiu111 r 1:11it lC. \WCe 
til. /l /lt l.lidl' ltIerise." (&)N ) i\;li lic s 'lInd lints t( 

i ltrl "ifvI) )ssiled o)[1( Ks ( )i lli11ll-,letsity\' u hill . 
:' 'I'~() ilCt' ,ISo_ Ilil ntlllJ)(T (d ) FitllItl' I):I W \ L' 	 eI'% 

', / <III;Itl L \'(l';l I'i S ",.( ]" ( )li Z(I ,SlI'IUl \\il Ii ( ). ,4(l)'fl7/'[ l(I. 

\ / ~ ~ ~~LlinC S W illi IlliC k lAthlnd llt e' viwtlc bItl l e.' %vc r u 

<IIIh HIllIer 	 SSsclC ht1d lile' (lluIre-(klriVcl ll:lli cirs 
o.-ik:' 11(1 :tI . Scctt I( 11 )111 trl dlIt i( 1n:11+ )I c L I l\ 	 ln va rict v 

.. 	 R \a 3S. \ ,I.(. t IeI iWiVAl sC lile 1itill t1 filled 
spikclcts per paiiiclc. Ill 1\\t( flth. ().,,/i/ ().,/a/hy'rria 

II I IIIriel lli\eIs l (Ic )i Il MrillIrv IdrWi h s , pikeletI 	 I . 

S ,,ltllilll'r 	 I~tli tIel I l 21 wt, IR t )-3H () 	 W8) ill R -05

:I1\it.l)il 1 i1 l 0 nL iliH 1.ns Lhlliiiln l):inliLiC' illiti;ii()I 
Ideal plant type for direct seeded Jild dC\et)llILii1 ffctl spikel'l Lle\lllefin. Spikelets 
flooded rice dc\l(qi 11I h \\,r l):il)i~ls fist. II)\lclilnl pi1 1-

I short to medium stature with 
erect leaves 	 CLl> frIl I I1) Ill .1 )\ ( ile pan el. At 

I 	 medium to long duration fh i\\eri n . I\\'\ er. te\ eli iplntllt I 1"i1 Ills t the,

* 	low-tillering ability t( )lbil( 1st I lW-,l L l )n )I cl,, Lii i \I\ 1lrl.i td 1ll 
I early growth vigor and im- pi pdd iIn Iri lets (llt' leI 'r II)iinlliv IOrW 

proved seedling anchorage ai'c Icttlcr illed. i I tl tll tile ItIli k.e, f i e iiilf ;l.ltI e rin 
m high N uptake rate llLd J111i ligler (M'I n till( IMi\\ r ,ln1 (l fStic(i tin lrV 
I limited foliage expansion 

during reproductive stage I ll l eo.. A ill \\ile ikell- I thle priinmlrV 

I maintenance of high foliage Ilillcl(lLS. Ic\\ ('T piklt iiid sI(iill~ir\ i)pii0)thCeS 
N concentration niiinih illijln \ L llin \vil Ii >itilt iil. 

* 	 high storage capacity of \\e t (illlIp'el "li ,\\ill lil \'ild (&flircet-.seccedl 
assimilated N in stems and Lii' nIt)b i I t Il' \\(t inl (1n.\lh' i s Ils u15 i I i -t ille'riii , 
leaf sheaths i'* litit II2S 8 ;iicl lli'il-till i' s ill j:iiilI 

* 	 strong vertical senescence ' 1,6.S Ij\I,,_"il ", ,," lh~lld Ioc l(r ;rln"vit'dd lcrtrl 
gradient and delayed senes- I S. I. \\-tilleiii, I N'- l t 
cence of flag leaves during aIt Cle)t phi[t -jqd inItk)(l)ii'ii sc illg wls. 
ripening Tclie led vest I fii.Ie's iin I) ill IN2 88 :1nd I168 \\crc 

" high spikelet number per I iwtile first six tillcis tin:it do'.\ch qpeid. i' t'( tillers t]I i\\cre'd 
panicle lAi.anti higg I ItII\'ts tlIl Iid r ettlilils aitl l per tle 

.st~jilill illlin\ sl~il~cltls .All slpiklcts 1il itlci glinail 

fillin 4. l Stl ,,cs 11i11 :1ric , p l~ l \vitli six ilillis Illav I)' 
idcel n intrtasirlg grain iltlli:l ill lirtct-sueeded 
ri'c. 

http:illctrC.SC
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909 
a 00 b C 

1, ft , % 

__0 8510102.0m 510 

Devlopen ofslelt n

Ganq aiyd nurto ri iligo ail.A
 

-50-84% <20 and > 17 mg 50-84% 
<50% .< 17 mg<50 

Development of spikelets and 
Grain quality and nutrition grain Mluing on apanicie. A, 

chances of spikelet occurrenceitletil the, ,E~lieuin EicS the 
iiI( .st ct timiilt flI\-l icicrrc' ct.tt i , iut lity--.t')t tCtic-C- B, grain weight at different 
c)n iilti>(-,. IcU tlutglh tlllCv e the ,,ainu nimvlwh mc, locations In a panicle; and C, 
cttitnllii1rice tt \try itllhtir (t )t(keCl ttu:lity. The.r kiti\u chances of filled grains at 
:tm Utnt t&Iic' i( lti tipt in rim S t 'i£iit lti different locations In a panicle. 

\"\urk t, dh~LidcWi r hiteci It) on different positions In a panicle; 

l ci n ' " ci ilft 
Usc'Ci I( t dishlingt il I c.t\\e l it i\\ui X rVtini tI ilclic;l 

(V .Ndcid [+)t1itil ( \\', { siitil p i IV hC1m aic"'. it Ill 

cictcdrniitecl )\ thv AM ti lt- (d C Kflit MIit' tt \\hi tIH l6) 
.
l <,lflpp ic ()I h(R rt<t i c l l ,1,11-iC h' 

tt\\ i l 'tcilc 1111 iltticI i l(iAl .(' 1 .l)(Altl Utilr liiCSt 
in ,IL'\\:1,. "ll)hll,AXVic 1 1, Il) iP,j St~il-rl] 11tlhc!.iill
 

;i tli'' .
lllnivlJc c(m)li't\\ hich 111rtr illC iclc'nicll
 

ic"'it~r " l h1 t1'(,Itt il rcf), tied ",irlicr.( )tii stuck. i 'li'c 

stlggc'sls th tile clit - gi Ai lpmnic~l ricc ii:ims Icsh iitg~.griin 

Iind 'L1i ,\it iMi fOKIin liCi . l lt',)ittillJc' \\itil (d r I hilIi 

in<l"tildl' V liic., \\lih>re' ~i ic l l ~l ( l ii\
 

I W C 'hilld 111;1(c i.4.1I n ,Il i' \ il )h m i ni c ,i) , 

http:iitg~.gr
http:8510102.0m


( \~r i ig~I)'nL (( ) fISlU ill 11 .1filt j()I* jI~,() \Chic1 1()I. 

a(()rrI ,SJ),flliiIIL JiI1(l ( ll L hL Iiiv CI: lVC))C lI 

I)'qI i n )lll\C(.c tIIin tal\iIIiML~ () C1(C I( iCC\VlIiI'If )S, 
iClitC IrIXT 1cl 111MlI I\itl:il in ti. ingisll CrIi l nItC'll. 

IIigh(.r iodlnt. Ailliti\' il(lS'C -S~c,C( )Cdclcti-icc,liulidlilcs,, 

A lA lli llIII.(,l I(l"lilt' 1ii1i.1kl Il l h ~(( 

,SCC'Cl 1113irlk(A i,1,C()ln. iAll VJIric'l',l idCllllifltlioll-. \\c'.slt'

C'C',St'lh'1i(CliiCd II \-,u'i'iiC'. inc'lu~diln(q .iSILT lilnCS MY)] 

ml1(1 IIRi 2. ()f lilt' i tCI l'iICi LI.Siin 

This \\'<rk \WAS Cl¢IIC'in 
)I1.\ linih IXl. (],iulda. 

('<ClliI)c'h li n iihi lh('I nivrsit\ 

Reversed-phase liquid chromatog
raphy elution profile of acetic 
acid-soluble proteins of IR36 nd 

IR42. The identical profile up to 
25 minutes retention time 
revealed their common cross 
(IR2071); their differences show 
up in the 23-30 minute region. 

Absorbance at 210 non 

IR36 

- J- _l _ I I 

1R42 

1 I iII I I L _ 

20 25 30 
Retention time (ain) 
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Disease resistance 

identl i ng :11d dCi((pi ng sCCUrcts (&t resisI I l(C.. 

liL'l(/ l'1IlUmfUmlr."I)(1110l )(SPkac' ( 111 t i.ia 
lC..SiSIIIcIC C tiC I)CS1 ii ',III iIHJl)C tiI1tfl gLliC aIhililV It) 

r.C."sl111(cc. \\( d(it\C,It )pLC~ t fidd~C.aliii cU itf(liti ttt* C 

SNttC211 1f(C )Ii ICSiS1.tI((. SC( iiLIitIl JAIIIitgI al1t1M\s 
'11111111tintliIC1CCI hIlilli(';trIl I ()IC f t 1tlI1S C.NlII'S C& ho"1Cf 

IAlit )it(II PTil /(/I0 ()':A'la iS -lli. .,CIIh. 
(;ttIdi\ . ill)rt tcI I ~I~ hd',J iC.S' t.\I o 

kscvu\tril\. .tS, h\t liSt '%I -l ill 111C~ttt JI'Lt.' 

(Ilnio:l1it ltl hh1t'I tI.I Jld ill OW SIC'nril in
ft'W I 

trial. ind11icatingt :1hlig.h (4I parltil IITSal(.kc'\' IcNhIC' 
wvas highly Cvlat4 ill WSIL'IiAf f)ltihti1l 'S. illhyc'I(( tfwC 

C.!iC,11ilg fo'.' 1Xatia 'itn' 

arut':s, bliast is -,ll ililpt CIItant 041'tla'.itlt 1( l'iCL' flIt CLI((ltiI. 

toC St()fUilt.t e :ttld Utitcrall IItititmmt latwlatIrl. Silica1 
c( Citcum \c girc'. rict. va rit\ (.22 (mI twt) Phi li pilii 

\( Cililg. S(iliiiitli)lJl At).;ldt ;l V.1CI(Cli( SMiitt C It t1'.[las. 

Blast disease severity infourDiseased leaf area %jcuitivars 28 days after seeding in 
60- __ __ the conventional blast nursery
 

[jConven,,tional blast nursery and insequential plantings.
 
- LIRAverage of sequential plantings
 

40

0 MI{Samrgang
f36 Taebaeg Pungsan 

http:ICSiS1.tI


Silica content of topmost leaves 
and degree of blast Infection of 
rice cultivar C22 grown on two 
Philippine soils, one with high 
silica content (Santo Tomas) and 
one low insilica (Cavintl). 

20 IRRI II1(;111.1(;1['S 1988 

Bataingas (Si colntent 61 ppl). The rice plants gi()\vn)n the 
soil highe:r in silica ( Inltent cknlained e11(esilical ill the 
toplnost leaves h()ti' l ec,)e Ind after hlist ill c'ulati nl, and 
developed fewcr blast lesio ins. 

Alu 1(1110)1wio,/ /rcc " 10 /)'11i . Alo)/)(1f (11(11 

ac'teriaI Iigih-SLiceCpt ihlt" i va tic . IR2.t, \iwas trcaited with 
I iNl NIN I is a ( hciiiic:il nItlia,1gCen. l\V() rCsisanlt 111tan.-1t 
liiies (sclected Itmi) 2,739 I lines) \vere resistant 1t) all 
bacterial blight rices in thc Plhilippines. 1(1 arify the 
illherlitanc 1 resistance, in- these u.tntlUs, thc, we re 
cr)ssel with lR2.i. Thle caction o)f 1: l Fplnts[_> 
suIggCSC Itht th'e had aIsingle: rcesCsivC gCnC. Allelisnm 
tests with three kn\\i-n recCssivC gCne's shIwiCL that the 
Illutant g1n'e is iidepCld lnlt (iithCse threCe C'neCs Mnl is a 
new rce'ssivC gCnC. 'hi.s )roVidCes, 111 Il\\ sourC of 
bacterial hight resistance kwir hreeding pr)grailis. 

Si0 2(%) 

14 - Santo Tomas, Batangas 

12 

10 

8 

6 

4 

2

0 

Lesions (no./plant) 
200 

Cavinti. Laguna 

150 

100

50 -n 

0 Si0 2befoie Si0 2 after Lesion/plant
inoculation inoculation 
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0 	 Reaction of induced mutant line 
XM6 and cultivar IR24 to six 
races of Xanthomonas campestris 
pv. oryzae at 18 days after 
inoculation. 

4 5 

l'r/cfl of/'cfses l'/clL(' ./),i i/l ri lo) 

().\Sclil'ci. \Vild -'pccius ()I ricc replec.'eflt ' rich s(m)tirc (d 

ltr I I 'i'e' i ')tIl. (). 

). inhilll/l. ;'nd (). iitllt'i Ar r..itAINt 1) h ilsrl 
Imc;wrial hlhiht, hy,IhtAl< r(.,- in: nd ci'ilqv ry. tut. BC;t 

uI:,t_'fu] i r' r)I-(A1 lInuIgiq.llin is. 

h 

Alld. B, 11AVCth, 1f1' IIBC ,, i I V I,... )(LI( Cd IDr lr .,+,U_. 

e1'\V\_ si -l ji ci ( llli\':I ().aldlt[
'.-t'-, , () s 	 flW 1'11ih'0. 
' , l Al, IC I)II(t12ri ldS()Illt' ( I t I I ( I r . it t ilt 

1ditglit. ()./l l, ,niis nJ ().mivvclh' i Ite11It ,texuaillv 

()Nptti ihk, \,itii ;tll ts ;Irfb in4 matdu to().scliltvi pln 


it11) 	 11 Cll) t "pccics hy JN lcntlutt' 1,.IV tNhic' I )N.\ Iltt 
ItulIh th ); t Ir-', >i .11)Ili()11. 

Wild rice Oryza minuta (right) 
which is resistant to blast and 

I i,.,bacterial blight, was crossed with 
" domesticted rice 0. sativa (left)

/, 	 to produce the F,(middle). 

27 



Antennal preparation for elc-
troantennogram measurement of 
Cnphalocrocis medinalls moth 
response to rice volatiles (left). 
Glass micropipets with saline and 
Ag-AgCI electrodes are placed 
touching the tip and the base of 
the antenna. Oscilloscope shows 
a negative potential of 2.5 
millivolts recorded In response to 
hexanol produced by susceptible 
plants. 

22 IRRI IIIGIILI(ITS 1988 

Insect resistance 
hdeuntifiC+l_'otil \tt_il (( mlL)( lrl rcnIdS l r 1u)1,,1
 
that attract or IupltISu in.uCt i-,s, ()unl\\'
iS uxpuCt+u<d to( 


VelL'.lUS 1"( ltS-uct nina Mrt(.,
irl pt+u.,st ntlI. thusu 
\'ol~ti luS C (.lIS Curu 11(K in )rU dirLg I()lIusistanitU, ildi lrl 

\ riut ies. 
1i3O.SS(l' O/JrLC(, t'./(i]t,. \C., i.So)ltid V\O ,16ittihlro 

ricegfl( )t'qpus \,itIh dilffurunt ,luuus orlrvista ncu to inset 
ittck. SLI;, v ricty Hux<>r,} c()n1,istt-lntlyv 1)r(CILICCuu pltildc l. 

highur (lUantities ( )I \')lUI s r.sistaat "I'IK.\16lutthan Tariutv 
and all 0. p)'cIIhis a,'c._,ioii. 

Rc' Ic/l//ol(/ 'rlScc,)i/)lililit, . \VC StUiuCI the ruaction 
o rice-lalfldr Cl'pido/la/cocis Inedil(/is Im1()Ilst() thu 
\O(latius froml r-sisilntt nMdsISC-Ttilu. plant.s. Thuir Iuac
ti( )fl ",l,. t!a 'fl)vf'yn ) - I( A(;,) \vhichil wCC-El 
rnuU',SuruS tllu (1r01)) illC trical l()ttuntil Ic -, insuct'san 

intunfla in resr)(l-1su to a StiMtLIt-S-itlbis casl.., ,lltlu
thu,_ 
extrUcts. Thu uxtracts Caf.,u, ilu plints gunurallv uv ikud 
U highur r.splo su 11;1t1 the rusisialit Cnlus. 

Rice bit c ill irc slscul)till toriilcaf ice. Alnost ric's 
thu riotC- \\+ Sl,,ud UtVussi ins "thul't+L. u\"lru1cl 
traditiofnal Uriutv S.thi, \lIM)S. piniCIS n I :Iiu 
cCmnplutulv Cnuch-.Isd \\ithin tliu Ha lul huatli, li rsis,
tjincu t ) the riCu hUg,. AlthIIg-lhl )il)(it i()tldid flt v\Urv l 
the diltruntu t ,ssi ., fl,,i-Jil ,,irvival, vi.hlt. ;iamid\, 

ihc 
his huld trtut+ whuthur or n1t the )niclus rumnainud 

natrlly-Il\'unCh sud (Ar\,vuV'r T hcn.slCt leudilg,forc'd Ih 
timnu of tiU hLulgS 01n tCSSioll 2.1033 led LI t,CMClilluC 

lln~~
 



tit'it r-C'sist'ulcc c()nfc'rrt"ll hv I"!ici ltt)1"k %\vliichl 

IIiiiit.i N!42if. )44(1 cl in) I )I \~c linI(t-, II I I 4 .) n

:i 1rt ) ('w c. Pr11 c' I 11 't i- s. 4.1 IffIiits 

lii-hL4.'li)I ll t \ \ , I If lf% ll( lc r .
 " %iithli' \ . 

)II TI\NI(,..\lo i n l.1i)1 )3. ,j, C. lccllcd F 2-


111 1 d 2 liaiieisfoiiir licedfr s-ow;g om 

Drought tolerance5 14414i,i . 1.4i t 54.1t.l1+it.l' I- i ,il 141 (I~iit1 ) i isl ill 

) I(' Jl \ lII'II1111l I ) 1 . -i
t l 

di I. lt11. '' a de c(It If.1 Id Iby 

1()r41l li, . ,ll1 I li'\l Il4l l t- \\ Vegetati()veRlp'1dti 

\ 1 I'lr 'lll 4. )1 14 4. 4111 flg la s\\11 1i'.14 'lii14.1'1 ! i Iit1t cl4 i141)114 ii II14 e t ) 

+ 
, tl 1 t i-,t( ll<n 1
 l~~~~~~~~~i+~~~~~~~~l l tl, li lII.l ii t I\t.fl+ cl 

I l't"II :lcui \ Incsho reduction te1 i1,4 s i un foriced frainl. l ls)nlII ' 114'ln lt-. J' I+t41 pasiha e

4\\t',,411114 1441 I
111 4'c"' l('1 il441' illll If\1144 I sI s, >144 4.4 Drllougdhtsl,tessnIde)j (( IIIl14' 41'tlll ,1i '111,4(ihll'~~ , 1 1i .1 t 1it(1 1R4n deficiIIw 1.11 iil I <tt i 114t'un i by wate 

"~i\tfl

1, /101141 I , i i 'tII Il14 It\ 1( - Incs forre d u c tio 


4lilt4/4 14 1 44l4, I",llt4l4() ,l''/lilc Pton.10 

1 "t1 b L1 
1 frliin y ie ld:oegra/ k 

44llll1 l .11 11ll hliI I iltr~l 4 l , - ~~. (sromin panicle s th dro p the4r(\\ it octi 

(il 4,ll1 4 .i l/,(,14,Illl I ill, ll 1, .1 (l4 ,4,4.114l I Cultivar transpiration reuction111,il hl~l, )I ill,1, ii i 
'-

ll\I ( 1 Ill( tI ( Illt i' i ! "llk",- \kkill 1( ,11l Vegetative Repioductived111 6114414 41144dif l It sII .Il .11 11 I11))\\ f. ,I l J i l1 1 ,_ ( ) ti l ll t 1 1l~ l t , Iw 'ld I l t ' /i- ph ase
.414. l )1 I1It ,)II 't,lI4 4'41 d 41 tt14'41,, 4 I kIII4Il41j I1)I I l 

1 .i l ,Pll l I l l I l l ( . h t p h as e * 
.,)I) I 


i t kt~ l ) wl I 'l <I Imi \ i '', h ....- ili i Ilt ) l(t I l id IR64 5 5
lil 

t'\ +t'1'1 i t '1 1 .l I+illKinandanig 
II t H<)l<J~,Fil. ll'~lht'(,ti+",ll'.f' l ll ,lll l Patong7 5 10 

Salumpikit 1 6 

'n 'll ll li " ' 

' 


, liit l 'l,)\\,ill .1,. I lt' I 'kllik l 't * from panicle initiation through panicle 
emergence 

I] \ i 1.1( ~ I"I,. . d11()%<,j Drought stress index'rIi. '\lt, i t.\ I lkt il \( .(I 11it,i! 

." .Ill )1% 1 m l ill(.I'I lhf " 1 Ill 1 ill It', 'l l ~ t .11 lih \ ' l l 

l lt Il i I 'l lIII I I I,l k "I)iliI W l,, 1)(1l1"Ili 
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Photomicrographscomparing 
accumulation of starch.(dark... 
stain) In drought-tolerant and 
drcught-susceptiblerke, 
Drought-tolerant IR46 accumu-
lates much starch In lower culm 
Internodes when it Is well-watered 
(A), which Is depleted through 
translocation to panicles under 
water deficit (B). Drought-
susceptible IR52 accumulates 
little starch under well-watered 
conditlons (C) and only weakly 
translocates starch out of the 
culms during stress (D). 

,lA( M/iJ/CiC t/h. \\ I ItUSCd(litt- C1.111)(iflici tlIc 

tICI1I oI)(C lIrIC th. IC)C/it(l ,\l )IpCfI t cCh\Lt:
l il Iu iirii. "ite. I iI 1IC(Iil AVil( plr(1i.i t'(I .,(i3Jd( 

gIr;iin Il ing at'r i)( CIi ngc (1cIr, tg SItI'Cr. ;It1it' |c'l)I (dIc
ti\'i" S ' illII h II \\ CI' cX'IIIliIRl'd. Ac 'tt'si(ql.S 

\i( 1101 )tu'k;in 

/)1-o/lO/ hu/c'/'rl/Ji N(.3('j)L/.()l H I \'vIric'it.andl 
Iln-l hst.i'cl bt' dh i( lli t dcn1i' ci tlIll' 1)88 dr- "i1'lIn. 
I I lvrt irn i'd IIt i th aiI iti.l a it ';inl cihch', 

tli'j'IIicc 

Adverse soil tolerance 

As1ri.t ,t(.t' tt ill i ';aht I ,,,C. rtilt.+ i\iti-t1kli c 1 . 'iicm:l 

t .S'/I i toh'i '\ t'IItid %', ' (rl('(nii ,t.go. k',t high 

v,;.ria.itn ()I lilt'highlyv ,Illltoh-ranl't ri( (-\v.iriv~lIPA b i, The 
[I(''V gLt'l](d)I\t li~is 11-H (llk I:01"' %ilt~lttvillli lnl-

M W &i ok (d o1'ilii\\'irl 

c 1,ril( I.ii,t.a" t l 

WlCl+ltv li11 i.41iIt'\'L'l('f',;lll 

l')cl;ltt (dl ircl ' tl Il, 

Roots of seven cultlvars sampled 
from aeroponlc culture. Drought 

tolerant cultivars have longer, 
thick roots. 

I 
A."llid( )I1 L it'(ll[(h.,Ill( ",()Isix VI\tl k ' itll 

kln¢) vl rtot~l)l 1( Aiillilv, "]i+)%vt-d 111:11 SlIl1 l~n c is 

r t<l t 311i1lOf til l (3 l1) i iC~rC.. lltrt'ltl, 
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hilin SOdiunII LIpmke1. and Jprev'Cfi (2xcessI\ salivc nty into) 
y'OungerI leaxiS lwman mn So)CliLlill inlIbe C -' 'IlflSad 

older1 lcaves. loleiiiItt 11e M aeI() iVClLicC-. A :lI.S( theLir' 

tranlspiationi ritme as Salinity' inecrcases. The'se findings \vill 
11CtJ) gidC(hieCLlilg 14 galso I)eI')h S(Ils and tidalI~1') 
\vetdlndls. 

Zinc dc/icieulct (to)l'eolLO. Z.inc dclicieflc\ is C()Ii
iii(m)iiIZs."~(iia ILL ithl J)Cait S(il.'. I'Iai zijic c'ociiati() 

aioi()1 d )e IIIi>r 1 iVJI-I(rI 10 ( fflo lfie (lic((1Ilt orSLlSc)

til ilit\x. Inl 11-klkI, red ZiI1988 SCeleenin WC' ilIC'easLiVC pll iC 

CCCiiI(ei'iti(: mi ()1, 12 rio.LS. I--iL )ieL'ing tho-L Iilgl(c CCracti(on 

to) fioal ',il i Ol W iVIIaiS. Wvli011ier1t o(Il-i~mnso rs AHOLtilt 


or SWSCepI)ihI I i. C ()Il(2lt 1:11 hlx IlCe
He. iooilS NAM critia"ll 
limit (d 20 Ili,, 1k(. It \\as Iik ii(ii:ini ratio t11:1 discrirni

ilioo IlK' o Iiii vj~i~rS 11Idc i i:ii'rictiLs oo\L 
ra t i ().. 'His, Jl \losaooiractO H toO LiSL' ill 5orecLiliing 

l-IdvLIiililiL hoo tiiliIO itcPiit pli -hiat-.s 

I)CI( Id \\re'1l 11:Al ncsa ie I 0fll ii I I i repesntipie. LI I 

JI:1(ii )( )\Iliatl t '.5 Illi iig~csa(litic' so )ls (uloy 

LAO)llii Oils. 'H W% I1,1\(. 11001 \.(-.I hcl'l' o..xpJ)l itL'LI L'XIi ivi21 

ii lrLL'hii ~iOoralis. I tplnh\iitL did 11()1 pLi'Mf 11 

\\.l LlCC isli'-0O (Wi )o- CO ldiiO o'. hul t'0. 

t(oIlu'liit ofd1dolht 1) I'iio'iic, CVl I& ISO lLcIf8 ~IC 
I iL'L'Lling Iin.'.s xxii iauhpihiliiv RLT().S.1 01 ()If the sites" Three semldwarf F1 tissue culture 
sh;l(\ox'c 1)1nI0 silic 1()Ior sc ill LI vU I( IIg ilillIC. od lines with salt tolerance compa

genupasin.rable with that of the parent 
Pokkall. 

Pokkah 7 7 B~ OCOP251-1.11.i TOP 6533-8-2 ItR36U 010 1' 

~5EC :. 4;A , 



Supachal Taengs'jwan, Thailand, 
and Dirk HilleRisLambers, IRRI, 
Inspect breeding lines that 
survived 2-meter flooding Ina 
farmer's field trial near Parchan-
takam, Thailand. 

'C'1A, 

Z24r.r 

Deep water and flood tolerance 

iIICrueaseC tile c )iliiil)[tii(ii (df ic.s .Sti~ecle(I 1() tes( 
CC In~litiC Ins ii) ileedeCd 1)r( iClt 1(1 IC l iflCiVAS.Se. 

,ll ILup'aIreoIri)LCv 'c.I1 Wa\\ ten l:lpe~iLiRi11a 
OIhe rulSei C f ()flu'~ is dc iiere.SIfieewl ililit, ift%-iIC In 

and1C -()IdnIIAV affectIs re-iVal aiuf Vief (. WC'e expC sd ()-\I 
plants (d 2-0 cfeepwaiei ri c ( 1lliv,1rs [()I (nsiant %\ater, 
tenlilire,1 Ct 15 aind 25 "C 1)1 8 Cl\.s. .1,inlsomel(f J11iirne 
C1.titiVais C!I I 1(MI\\~ I I ircsa,Ul)iIl~ ll(-' ilHp riTItli-C. 

ACI 0)(i. ind fi WIol Ke IiJ)1l 5hC )WeUl IhellelI ('C0ngatioin 
ait 15 A'C thtan it 25 ''(1: 1)Jal IKlliia ( und:1 Anilln, I)igll, 

i)111I Nbif/)1)'F 'ce Fl)Iiiht In thltIndian[.n riic5 

S1.ll )lilleili digltte rApidlV inlthe CMVS~lg stage, 

flll lb W(ds. Will) Illk'1( Rit.IS(alI 1IStiltt11 ()1IfItifanld, 
wc ~ hlu I hfhjm~ falstJ)LCIxC tillI IRplltieiltlge ta il ild 
ti l:.IgtiC~illhly w ithI girtiilC (iliit\ lidt ma~turityl\'~t 

ANU 1() fI'istiminHICA')8H. VI llf111C-, il" 
0.tl.Iis tlcil198 

.~ttpccaa~,su We have cn ssed deepwatur 
Aitivars wi'thi0. iwf/Ypo i :mnd 0. /0) 4istuimnilhalo and 
hae aued SCWC ( niililatons wvith imlprovedI 

q.C 

~7
 

http:iflCiVAS.Se
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l )Iity. peri* ia l iIgi. )\\'I 

mCIhactcriail blIight. III S()fIL- cIscs. Ih(.5L trails :11-C (iU lleCC 
W\ith aICCIepla )1L IafiCIC SiZe' atid Ill(KICTrn VI iervcl IVpe. WCe 
identifled se.vCeral (. glb/(I)UJi))i rictes liWin\'si .'\lriea as 

eCi(fgat i()f h I1I 1)11and resistl we 

Adverse temperature tolerance 
A\r( )IItei txe eil.jiinitieIIc ft i c tti li io n iscult~ 11iC 

fti~f~iIiiii~fs. \fLiti (it )f)S 11-C SLfIhj L'(,' 1t) fIMV' 

I,-~2 it I -( tI\ ct\ . M) id L [W IcSi))112I I L(IsIlAA iIC SiLIi.W 

Ill)~~ ill'1 ~~~j 1i~5LLlf ILl. tt i11), 

I /) cj- )IIr I . 1 hI, i . (It ll(-.nlI IJ lli l w 10 )rids. 

5tLIilLS\\tld.\ \ IlibtiL I IlU Stress "-fll L~lI il l 

,V4I42 

chllngtoernc i rcesed 

AeI2 N/4 
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lR20913-13-60 camlei from the cross IR7149-51-1-3/IR36// 
Pa1ro White. 

The 1988 Internati)nal Rice Cold Tolerance Nursery 
(73 entries) and 59 ()her materials vere testedIfr cold 
tolerance ai l()Vriig. T1e' )latlls we .suhjc'tCdto 19 C 
lirtell)Cratuire f()r10 dayat pani: emergencC. F)ut 
CetriCs SlhCCd ster-ility ()f less I11an 50' . IIR1"5579, I line 
fr()ll the cr ),s K-- 132 ,n-1h-21I*- 1-t-3. showd good 

!ertility. 
Five ()1'f3pr()mlising entries ilthe ()stervati )nal Iyield 

trlI yi11 uelde1(ii tcm n tha1: PLings n v'Uo., YR i8
A(CP36 and )'R6-iHs-ACP39 (l )th anlheCr culture'-dlr'-, :e'd), 
SIZ13618-9-3-2 ind SIZi0.i9-B-285-2-2. All were devel

opel in ROIK. 

Rainfed lowland rice breeding 
The genelic impr lllmit raill lPvlaiclp Cdrainfed 

rice em pl 1iasixes lh,gcle:ralIi )f inllred breeding liies 
an1d p)l atLlltios wvith tri' resistance2, and the deveh p-W 
m1nCn11t collal)ora"tiv pg1 S With nat1io1Al igricUltUral 
research s tl l' Itl-,,l clivii.)i111ceilt ';ill 1() l'1( 
p-ro)ductivec raiin fedl \l a n Irices . 

Inlthe' Ihililpines. \\e ff,0'cthani Iweed'cingIese iorei lHit) 


!inCS an1d cultivars in (h'0)light--rone ralnfedl )In\vhld sites 
and loll(rc lhllt 2()) brCcling liics inl5 illmedili Clepwater 
stagnantf d () R. .3 i85-i -2--t2-2i)g up t ('111)ites. 

rf( r \clell at11 allrainl I anclsites ildlil.mAt the 
clepwalr ite, I3R.,60-5-1-3- VieCld 11 :lVC'lage 
•il lhi all sitCs. C(mpared with 2.() tha f()r the 
highcst yiclding liicck. 

\\e a ili'teste slvrll hured lines inl lle ls' 

ficld, inl Sl:tna. (C:ag,-\'; . I'hilippine.s. Sev re crotiught 
stress delayeld tr:ns1tplantilg of most ,ursrieC'. i;uliting in 
scvere iri"ait in strless (n the olderh s cdlings. The 
1ocal \V1a cuiikJlt i 'CwCll adat)eCl t( thCsC stesstes 
and yiclded elLr thn,11 An)()t a(llo)therI entrics. lhree IRRI 
inmpr() C hrcd I93 19-5-.3- 2-1, 1 R2-ecling linesIuR i705-11
3-2-3-3 and IRi3-I85-22- - -2), ll)\v'r. matched the 
yield ()f ag at traisplaiing igcs ragir- to\",a from 61 
82 clays altecr sccliig. 

We is) test e'ntrifs lron the colli()ralive, Thai-
l:ndCl-I RRI breedin pr ogram 1 f()lr reCarch stltiolis a1d 
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a Iarn1er's field in northeast "Illailand.Three ilprc)vec 
breeding lines yielded higher than loca,l checks. 

Mlore than 3.,00() seed packets were distrihtted to 
scieltists in ninle counltries. IRRI rainlfcd loVland hreeding 
lines were kvl rice tEr) cocl yield trials in several c()Iti
trie.S, including .\ly:inra (formerly I 1urnra ), India, (ianhbc
dia, and .\lalasiai (Sahab). 

Irrigated rice breeding 
Tweniy i! )lC,v, d IRRI hreding lines were released as 
'areics b {Itnati aI-1 111gram (s SCvc) ninle c )llltlriCs. , 

wCer released in \"iCt'na li. I(lur in tOle Philippine,ltw()each 
ill ;i anld BlitIi, and (net, eac1h in Velczuela. Boliviai, 
P!,L1, i nd Paki.slan. Fight o()lic 20 Iialbeie released 
earilr in C Cierc()ulrriCS. IRRI hrCedinl lilies niameCl 	 Is 

. cvai esic( tcrldwid )l()\\' t( ll198. 
cluec'gwuijllisrii 

lor)i.\'c)rldl\vid,. \Ve supplied 3-,(1()5 l Iic'ckis inl 
eSpcl-l ic1) 33i2 ie(lU.srs lic 0iii(c cIcuirires. .\l aitia )l 

,iW23I bRIk t() 

Ccr inccl Ic s iica \vii h1 cc pcra

ciccI p~ickCiS (R I breed(ing linIeS Were SCntI ri'c 
sc;ietlis i il( c ltrc'ies r1Ho tiO IlR'I lriurcsries. 

Innovative breeding methods 
\\e hae iiic-ccj (i Ati'eItil ()ll s to clseeLTIiling\V\'. 
Icic techin)hlc.cics c ill (dcricc gelImplasiniin Ill- allmlrlilc 	 . 

7iS.Nic' ch11 '10'. l'i- ', cultiret'11 tlir'hni(lUes iave tilet 
p)( ieritial Icc cc iilercur c( 1cririic c l brecdiiig l iis 
bv "hliwciill i1 hrec'elinri ccle. icrca.Sing, vatrialility. 
irid A'lih \inU\ ll iricl-i 1ii( )i alh iricc I ..c sex Irivaiil)lc crc Callus formation and plant 

\lihicii Ilic anthe cu ilturalcilit\' cc iriclic a ric'c'.s is srtill 	 regeneration from Isolated pollen
cultures of rice Oryza sativa cv.c(ritdIcc culhure' can sc' cliit,ai ihc'r Ice d tcl)ro Taipei 309. A,dimorphism of 

hicriiccz' ,lu iinc's rI: hyhrid". Nhccr than 1.8(1() lilint freshly Isolated pollen grains; B,cc 1r 
V.cR reg 'llerutel i ii()- FIcTI m1acl' ill 1988..\h creIc 	 division of Isolated pollen grains; 

C,plant regenerated from pollen. 

+l.+l++++:..,.+<
.+.....',"."...........?+.
 



Polyacrylamide gel zymogram 
showing polymorphism for two 
new isozymes Incultivated rice: 
A, Xdh-1 (S band); B, Fdp- (S 
band). 
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thar 800 anther culture-dierived lines trn Fs regenerated 
previously were sento IRRI scientists and cooperating 
institutions fOr testing. They included lines developed for 
uplarnds, blast resistance, (O)r c(A'rd (). salinity tolerance. 

Thle ability t( rCgencrate plants fr( m isolated pollen 
is cruckl to successful re'Search ill genetic lng ineering. 
Transfc )riiatiCm (dt inrdiiidual i)(len wo()u ld yield genet i-
Cally modified trIu brCding lines. 

The existence ()f p(Alen dimop)hism and preculture_ 
of' anthers b)reknu p(Allun isolation alfect isolated pollen 
CuLltI'e elficieUic.'. \e Iu indr t f;t relatively larger p(llen 
grains (50(-58 Ir diam-etur) are tile v\iable ones with tile 
Cilaacityto divide. PrecultIir Cr1 anthers for8 days it 8 'C 
is reqtuire'd. 

Alth ugh the efflcie'ncv (1OfiS(lItCd p(llen cuture is 
still lw c()nl-)IrCd with that r1 anther cutltture, We have 
been ahlu to regenerate' plarits ron is(olaled p(ollen of 
jap(mic'ai (TiipUi 3()) alld indici (IRri3) rices. 

I'si ig pVCrMCLpi:iS cu ILIrC. WC have iegencraIeld planallts 
f'onl proitoplasts ('f jap(mica ilipci 1-, 'l'aipei 309. arid 
RAC3) and indici (Tclu) rice \vriclies. \witlh )lating 
'liciencies I .8iil(1.8.C depenCiding (on thel MrovC1., 

\'aiC\'. (ell Sdisli'Cisioll clrltI'eCsCSS(Il'RCS f P r(o()plasis 
1'(In' f'lsiin \Witl CtIli\iateCd iices raC In illitialed r' 
rnlairitl:iCd inl S'e\r'aIl wild ric slecie., ir'cCildng ()rj'za 
' li'.i. (). Per, , () . cicl ri'1i.aid ('). c1''u/L'srali)Si.s. 

(A,ii'ic mid(niolecidm-l amps. \\'( i'k to fill in tile gaps 
Cif c'ertii k ri( iwlecle aC rl)(utlie' gerietic' aricfhitc'tiul'eC A rice 

cCinutrits. \\'c idcntiliedIhree new isC z'reV ICcIi,t/-1. 
.\n-I ai1dI()ia-1, inl ric gc'errplasrn usilg star'ch arid 

p(lyacTylanidcc' gel electrC CIih(rresis. We are ill the pi'()ccess 
Of I(c:tirlg these iS(iZ\'1ni I( ci to their respcCtivC lilkage 

gr'C riLlfiS. 

O 

0 
S 
F 
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Clone wild species- Gene transfer by: 

specific dispersed repetitive

DNA sequences (WSRP's) - Breeding* 


clones* x BBCC" *oScreenScreen randrandom clones*[ eg,, AA 
with genomic probes LBC 

" Phenol-emulsion * Direct gene transfer 
re-association technique - pollen tube pathway* 

injection" Oligonucleotide probe chromosome 
into pollen 

Analysis of interspecific recombinants 

* Blot and in situ hybridization* 

a Test for disease resistance 

Rice plant,' with: 

e Minimal aiiount of alien DNA 
* Disease resistance 

Make genomic library
 
- -- Select clones with WSRP's probe
 

Transform rice with WSRP-positive 
clones to test for presence of disease 
resistance *in progress 

In c._'nrtinuing r~CI'lr. t()r sal!turating, tihc ]inkagC( 

111nips d rice, %%t we:re. allc 1();ts( )ciaic f(II r m( )rh()( )gic'a 
irkrs \\vith thuir rI-spctlivu linkage gRI()IIsIh r)qLigh 

trisOil.C tCsis. T.() nulirkcrs. J(0lda hull IIullnt (g,,-2) 
(/))/) i o)n (elk~'11d a 1)ritlic in()2 n1eLutnt \%\ -it't"( ()- iiomi 

Soic 2. "'( c(r lh'i mutaitht ( ch/-8 and ch/-9) %\were 
Ialc(cil )! ChI()ll(),()le 8. : 1hc-fl.)i()ire ii iri\ niatrked 
chr' )m( iSt )fll.. 

C\()Irk wi] mc )rcThis basic gc, i cts cnaible ,xtlcnsi\ve 
US (f Cme)rin i iCh li(lu in ]ikcll lIr gimltic.s ld 
hiol() i i ice ilflpE(Avrl\cent rscase'rch. "T()(1 e I\, 'e 
l()cated 18 isozyn( I(ici ()8 ()lthe 12 chromo( c ,s of rice. 
\Ve arc c(intinuilg ti SL x'c$" (it'additi)nal iz)vmIC1()ci t( 
idelntifv ()Ci rnc ii u()r duhri()ul isiiues.I*()," t rcinin 

Iso/au ,01 ')lc.N./r) Wilti/l lL ,.l. '\tii()h ill rice's 
:. rillh oCCdcsiral]i Itaits, ihle, :ist) (rry,S( ()I 

liidsirlti)l'e traiits that mtSl IeCi)rC (ilt i eIlue inter
specifiCM rccuulil)ic ils, [mccl ciine aigr(in (iaii\~~l' iselul. 

General cloning procedure for 
Isolating disease resistance 
genes In wild rice species for 

transfer to well-adapted varieties. 



32 IRRI I IGII(ILK;ITS 1988 

Repeated backcrossing to eliminate these traits is time
coInsilling ;ald largC seglents of alien )NA often reniain 
in advanced hackcross geneations. We are vorking on a 
gecnC'rllcollingipr0iC' litrC t)1 1-hysiGI i isoIttite genes f' 

tralnsfer ntointerest illvild rice a1nd heni hll velI-idapted 

rice varieties. 
\Ve have hccn w, irking it(\;ird the isolati(n )of 

dispersed repetitive I)NA sequences specific to 0. hl)uqtq/l
mis. (). mium/l, and () rid/'I'. Sonic species-specific 
clones hacv I e'enilcieved and are hing tested iOr their 
usCful iCss in h i ng i ltrheiltrOgreSSit in of alieII c1hrmnlo
sIMS illWide crlisSeS. 

/lt'/rl(/ riio-S111ic/s.,\n importiant constra int to clevel
iintg hb\'irbid ricc' iroicliction ini ile tro pics is the lack of 

c't ip laistitic iltIc .sterile (\IS) parents. Achieving hetcrotic 
Ihvhri .cl .pcldsoi cpolit len sterility (W the CIS 
liie,. \\Aiten SIciliiv is ciIlriple'teC, ticiCe is partial selfing of 
tit' (.\IS line Incl tIle'secd li<>clucCf is a lixtur'C o i sueds 
And sell, cl sCCs. An exapile, is the CIS line I1R5i752 A. 

tllikc ciiiipletel 
usedIL t lilC 1 ant t ticicleC Ct h rC, WhichilclicCs partia1 

rTa IR1 i-52 A po lletn sterile, \ve 

Use of DNA probe specific to wiltspecies to follow the Introgre, Digested Digested
Undigested with Eco RI Undigested with Eco Rt 

slons of 0. minuta chromosomes. r-- r r--
Note that only the O. minuta : F F 
parent and the F1 hybrid show Digested a) o) Digested o0 o)
signals,. with Eco RIwith Eco RI . ___ - ,a
 

5 5< r . < CS ur, 

EthBr-stained gel Blot probed with 
0.minuta clone A5-36 



Sterility (%) 

U Pollen sterility based or iodine test 
.71Spikelet sterility based on self seed setting in CMS line 

100- 4 

80O
 

60 

20

0 .. 
1500 2000 2500 3000 3500 4000 Control 

Ethrel concentration (ppm) 

pollen sterility in a n)nialh' f*t_.rtil Culti\ Ur. \\'h Slpra ved 
at "IcOncentration of 1,5()() to i,)i) plm1 ;t l1lig leaf or 
I)ooting stage. Ctlre'! indCIceIC(C llc!- polle_'n and spikeletItc 
sterilitv in the CMS line_.

.I'hrue hy rids &d\'clopcd in thl K)ora-IRRllhybrid 
rice project-ll-i- A S2i. R-i-' .\ S332. and ll -i-56 
A Iri 3(2-o vliyiclded tlh CIeIchec-k clihivar Si\\-Con 29-1 
by I1Ito 1.- hl in trils at thre sites in lKo't'ra. Otlher llMI
dcvlel()td h\lbrids ( Lityielde lc 'al check v nerittics ( , -,I, 
6.- t ha, and .\lnglk. o.(0 ham )lt ikingal( Ire. India. Thce IRRI 
hybrids IR:,4 Ar:\ I1R(1 R (9.8 t 1li ). IAI2 A 
IR281-8 (8.8 th. I- ..\ I1:; I (8.3 t lu). and 
I1{ ,i",,A - )-I 1 I. ;1 1988 drv sUlson 

_ 
II -( R,(8.2 In In 

triall at IRRI. IR Vi()l-1\iel t.,d iheC eclii;aAl10(-019- 11 
lI.11 of" 13.2 coiilipared \ViIl thc highest yieldingha1;1. 
nbrecl cnixt r I - 2.3-113-3-2-I1 (lIt ha). IINRI 1hy%'s iho

\V'hIe)(Wis )lI l tn'le'dlle'iri;l. t*()dlll hybrids showhot . thai 1:1 
tht, I st coll) iillii(n ( f taio r, Istr I;tri.2er "ink .,iz iand 

b t_'itcr grain filling. 

Seed science and technology 
ln"I'p,\ ,c1 rices AC t)\ '1 use 1U(Itar_'i-,S it"tle sCeds they 
pln)1t germilate! an1d pitrdLice xig 101, seedling,. Viability 
(Ian integral colnpinenl ofvigr), d )I.dimacy. and toleraice 

f'¢)r low teni)pro!nret were shltCwn t(t h). inlterrclalted. 
Cold-t lerant, n(nhdonimuln ctltixars rapidly lost sced 
Viabilivy, but highly dthrh113t cuitiar;s that retained their 
\'i;tlilit\' tended to lc S.LISCUl)til)Ic lo cold. .\h(ist het_;t 

Effect of ethrel sprayed at flag 
leaf development stage on 

percentage of fertility. 
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6 8 

Pictorial key to assess disease 
severity Inplants infected with 
rice tungro virus. 

Irc:1114) IC 411(ll( *,IIfe.Cti\. Cdry he-,I'lM d 111.111 freu,1
111C1 llin iulkilIg Il 1(.WilIf(I (\4cCV aI1iWinlg 

RiCCT,Sin l Pkiiii l (IT)H\~ n iisric."ks.clvgl 5" 

Pest Management 
[JL' (d4)11i(L'414)) 144() t-cII4i(M iflS..COS \VUCCIS
114.tiI\ iillfI)L 1)14)(Ill( li( 011 ill .S4)Ill(,' I4)gi( (ITh 111d1S0111C 

, mi: 44f 'I'l- ) '4.44 	 e(.fl if- l '. 4 I , () l iiiat- h (i 25i. icl

4)1(1. mid[ \( -d isl(.(d()411I\ 141 Ii 55 ( 1U (Illiu l ':iil 

Diseases 
' i /fJl( F t-ii-ii. 1\11()\\ Ii'( lL' (d I]()4\\ 14 ) I fl l 4 VI ilsl" 

I. I slI.lI ill I.l11 iLIdS i-S t1144(IC'iI M) (IL\'(I) 

54441111. HII i (1.5 144f.1551' '1i(.(t.5\4)lV. WC4.dI4)ve)

()I)('(I 	 A kC\ \\illli l( 11 , C ( 
4 'i flittJlidt 1.1 1 iol.. (1154)1541 I S t1 Ic It) \.554)5 

jiUI)l4 211i s)s415) rt ix ix t tai 

W 	 Cf(Il)l)54414(C. II11 i (1('\ 	 IlE1) 4o11514) 1plu'(ilil 
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Blast1 isisc. Q(uintilativ..c \\d..,'<oid hC uIS'[fuI

1')r J)IdiCting y'idM IOs..,CS cIi.t.1 y hlist. \,: IS.'-.d
paih
 
CoefiIcilit analysis 1() clarify l)\W h 1lbhh st i, allic'l 
lkSl ih]Lucn'Ucl gr)\\l) Ct)fmll)tcnls (Ilant higil and 

I)i(lN iIss t)H cal, S :t+'ind 11,i1 [ nic. I tnd \ih OI)I ( )nL+nls
 
(fi Iuhireti (&l TC(,(livL. tillcrs, IA (U-,gr in\VCigllt, rLtinlLcr i)

filled gralin>,pc+r lA:lld lT+,,CL11t unt1ilklIt~ gi4.iI1S).
1)( 	 Tht+C 

\qid ct tmllMItI.tts l ost dirccl IrcLitti It) hi tlL'lss 
ntthnrCi Of Iillk-dl gI;liil .Andl Ilh J)CtvLIl:Ig(, ( L1ufilcd 
grains. L.al laltrulC(l tIlL rlllI)IIt I lillCd grains IllI+C 
than panile last, hilt pmiLc bNast ltd a Wratcr L]I'lt t)Il 
thC pl>uc,tagt1)1, (d LIt I'ilhI gi ins. \\',:,. ,t Itu;Ittin, 
.StcCIrti ,,l'mpiriCI l ut.' til:lioIns 1I' l it.iCting yitIlM lIt,)5Ls 
Antld I)\hlIst. 

Insects 
.,
Yello,+ ll hn+bo,.()I Al1rict+ inst',o' I"-C.I-,tS,..-lm N AVIr.'. 

La:lItj+tlLt+ glt.';.tlt+, \itidl,._ 	 tn)'"h)55 .Irnulll\ and,,.riin~i (I1 

thu L.-,s dilfiCt~lh 14r<,up, 1() c.'indl'>. \\'t. d(-,,,cIdpl-. it 
SiII1+,i 1Bii Ll(l (),.*IlW' IN)IM lpllal<> il+r>icc+lll I 
 dvn1:IlliCS~ 


il++llat(.I -,a.l tin ilil L1- l',',li +i il t_1L la ,vAt,~.111d. ptlip'l 
l+N)IL'klii<n~ d(t+l',it ', l,\i. ill I 111 ,k. P,.'Sttc~mnd>.
 

,COL.S()1 lIAr',
A J)()ILllati< )IT , \Va>,C\"Air lW~l+ lIh,'rlill)i JdtI-.
 

Scouting for stem borer moths by 
sweeping weedy ricefield borders 
with an elbowed stick. Walking 
the field borders Is easier than 

-. • +:.........	 field sam pling for eggs. Egg 
densities Inthe field can be 
determined from the number of 
moths flushed from field borders. 
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Current methods of determining critical threshold 
values for timing trCa1tlCnlt aI're either inaccurate or too 
time-consLmig. IlnscCicidC applicatiol must be timeid at 
peak egg densities in the fel. just hef1ore newl hatched 
arvae tunnel int )tillers. We de'eIed a method to 

determine whenll toSam)le for eggs in the held by scoLIting 
for stemli) rer m )ths in wed field borders. Moths hide 
from bird anid dragonfl\y predators durin g the day and can 
Ibe flushed from their hiding places hy stroking f)liage with 
an elbo\ed stick. Moths flushed rCml field bordersmweed 
serve aIs al early \varrning of egg laying in the field. 

Rice hig pherovmu s. The characLeristic odor of 
rice bugs is lo- )ucCd by I blend of v()latile compounds, 
\\h ich attract other rice I)LIg.5 but m1aV repel )redat(ors. 
U)nCIerstanling these c np()lunds c )tll lead to new con
tiOl methl)C.s. We are try'in,g identify the sexual and 
feeding alttractants emitted hy the rice Ihug to attract 
)()ulati)nl r nCarbW \\e totrm fieds. hl)e iroice 
farmers with attrtlat',ts that mimic the natur1al (ones 
emitted hy the hug and to design better traps. 

Rice le/l( v species of rice letflilders, 
Cizphalococis f;'lhtkialis anf .Id as))l /;/)(ftalis. are 
,,::Ill\' f(und in lss()ci1tioll o1n ice plants.. Studies on the 

coMpaUati\e iVlogie, and l)p)t)tllati n d\'namlics of the 
two species arC diffi.ult )cause the laraX e and pupae 
,1e similar in morphoh g., 'Is are their spinning and 
feeOing behamvi()r. Yet ,heir differentiation is inportlant in 

Chromatographic profile of rice at 
heading with and without rice bug Volatile compounds 
Infestation. Several signals are released by rice 
characteristic of Infected plants. with ricebugs 

Volatile compounds 
-- released by rice 

without ricebugs 
IF 

II
 

i, II ,I ' 
I . J Illl] lip 
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Electrophoretic differences In 
esterases of Cnaphalococ,
medinalls and Marasmia patnalls 

!
- - __. pupae. 

C. medinalis M. patnalis 
Pupa 

duvclopmg ~ ~ LIlm~utcruuhtldcr-Stiins('t~ tdinfg Of 

2C()l()gy and ill dusigning ccz~lmuchllisils.
 

\\"'C U.,,d ho)rizontal Sta.]Ch gCl rnsis Ofclr()lIl(
SOIhINh_ i.,()zvN'l1( 

o,
 
to>1Caclytu'1ad rapidly dis'tiniguish the 

Spe.. ics. (O<)1Si.ILnit ,_lctt r+)ph)r'tic.ilitT, 1r.'nCt(,1")nld in 2
 
) 1( UtIlz\l _)(2 .,-,1iU,-i.()LCilri, h dr )t.J las,
,\.-t.J] ',1t nC 

and ..stra.tc-pcr'nI It(' cctlr;It'c dilf'rclnti ati( )l I twmC.l. 
1s._t 1, Mivt+ .()nl td J)i).!;
i1th1-in.t.J' 


R~ic( ,_! ric., 1a~int hy fu,.'~ding ()n 1h,1C
l< l ,' atl.. tiht 


Relations between rice leaffolder 
Leal 3 consumed leaf consumption, larval age, andeplant age. DAS = days after 
35  seeding. 
30 
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yield. Leaf area runmiC)d isdependent m insect age, plant 
atgC, and rice variet'. The I' )Lrtl and filth laur'al inlstars 

ConfseI1R_1 mor0I' Of tilar ] colnsump)tion.than 91()?Pl aIs, totll 
There is SLI l in feeding \'WithIpill Igu.nt i,1tia rdtiln 
Oin 100-Clav-old plants, lair\':au c(nsumile only 80111, of what 
they W()ul l C(0nsuIane ( In . a-(-ldd flants. \Ve cleveh-)ped 
atco)ni)Ittr similati( )n Mi cll that1 ilnc'()'1)(p ratcs leaft are' 

C€)iTLSip)ti()l rate' W,,ith iln.Sct anl plant age. 1InsCt 

feeding can n' I e charactrizef Ihy a single leprameter, 
the feeding, tlus scimfficitt-iiplifying relating this rn )Cl!l 
to tl'ie estalishllent )1 c()n( anic tlresholds. 

Communit' CU ..ug' / (ir/Irn)),do inl rice. In rice 
n.s aIll spCcies u cxist 

to one anith.r. \\hen p)eSt ()I)ula.tionts ur studied idcl
eC()svxtu1eit,. I-)(,)Llati( ()If in reVlati()ri 

,f)nc2dUItly, the' re1veal onl: iuctuattioI \\ith timc, ",'t 

einviro1inlnta l latct(rs an rioc' cttiral practicUs iftluencC 

tihe enltirc. c()mnnmlinity. ll()t lust a single ccies. Rice 

,irthrop 1cf i;tltll'l eSt Cii(If agents. an1d it is isefutl 

to tifelC i rthr )p(Kl C(cI')iilIitivs are1sttrstail I)MV 1ice1 

I mtli-\\i info(rm0ation index. we 

lound lit spltccie d rsity incases \\ith C p) age t() a 

lattati a t veeks aIfter transpntiM ing, an1d rcaiis 

unchlIl.gCd until harve., ertitati)lS in the f wnl (if 

pesticice applict iins m1n,1V CalsC , Clr() I) ilClivrsity (,,uch 

I \VCakCnedUl :rtihropl( )IcI CiinmntinLitv ). which inlturrn !T) 

leCdII) n etll reIe1C I()llIiin1ICC If (itl)fe:ik (of i pest 

specics. 
BotniicaI ll'cIkhU,. I)crivatives (d ifl(eneCemtrlltee 

Azadiracb!a iiIic(I areIV amlll()ilg i (r()p ( if biological 

I'silIg tile .ind 

iCst icicles hat c(MCu Ihe usedI)nItc ()mtr()l ei) in cCt )ests 
wit h()ul hairmiI.(,gI ceneici,iedat()r. A (Pl crude neeill 

seeid watur extratI spra'uel tC times at I)-clay intervals 

c()ntr()Illci rice he;iff(Aililers in ricefiuils. The insecticile 
triazo)1ph() w',a\siv extract but,1nerV effcctivC than the neelnl 
unlike lVlnl, it 1lSO &lifstr(m)c'Cl natulll lnmies if the 

le'a ff lifdeis. 

Weeds 
l:'LClol)'siioh q' (/'rice u'c'eds.An important breaktllugh in 
wCd c(ontrl Will be the u nderstalnihig a1cl1 integiat ion 

(if cltainges that ()ceCIlr inl ilie dlll1gral)hy, ce', loigy', 
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Water use efficiency (pmol CO2/pmol H2 0) 	 Water use efficiency of rice and 
weeds at different light levels. 

1 UPL Ri-7 
2 Klnandang Patong 
3 Cyperus rotundus 

4 Eleusine indica 
6 - 5 Echnochloa colona 

6 Rottboellia cochinchinensis 

,- 150 	 20

2250 Photosynthetically active radiation (uE m per s) 

phyi'oslng. Ind \if weeclCs :is 
\vith tiltl Iilrunillnt mitd \\ilh L.cd i ( t_'1, 

\X'(! Sttli'ed th" \\lter xric't inll ()fcitvWit 

(I* v [ he\' interact 

weeds 
tIlc 'rLi)Lllld dititiifcl. 

light. \V'rllr L, . fiitl.c \ ; e than illrice 

aid ric 	 ni J1 itrent Ie'vuls (I, 
h"llr in 1.1 

,-itill liglt l l' lI.lhig11 \Vilcr !i< 'llicik-1o\ I \'Ac(l 

\;I";ivi itc ltr igh i(lV\\ith 1rr 	 traira, 

r;lc. "lli,.e( ilacters enable e t( 1 IIcriltc clro)ur:ht 
slrc's ,llcurtlhn ricclaicid i rciiain lrC.5iv \\i1 \\ilr 

is i t ti)I . 
\il,\e'Umu/j1)1(/)lUt'l1 U J/li edec/(utll/Io4. Intirclv 

%\ ',cl-frc (,t)Il(litl(11", ct i cxi.sl in Iicls,nc t lt,..n tarners 
Il) v (ili Iir )11r :ii;idtc" nilltr)gc'it )ii 1rtiliZc'lictilirI t) 
fiv (i ql-( )it vc'wr )%Vi VtilcIi\iI I \\clC' i\1,h. ald \hIli s id Ie 
%vciecl ilie tild? \\te 5tucliecl Ille cut (It(at ie Iming (di 
iitIg ifla c, cc mtn)Lc, iipllic cecl it>in Ihrc Erclcailst scccl 

f1( 1iclecl rice. il lic..land tialspillcl !tinled 

Ill )icJlcastsceIecl rice. 1i)i2ce wasl 11(),significant 
(lilerriclcc innit-tgel tlptalke 'i)cl('iMd l l riill()c l \vas
 

ic iaiclc(ait ain it ipc iiratcl basa ll( cur hr(ciclst at 1 clays
 
after sc'ecling (I )A-)), m ...ctlirg tillt ritil)rcgl aipplicati( in 
ill) to 1I~ I).,\S is tC'siilc. h'lic tiniinc (if() weed'cw \v\s\tic 

iinipcrliitl. Nilir(cgni ti)iike, \V\is 
cliflt'rc'iithbct\vo, wen cc ntli i at 3.,IM. )r 211 I)AS, but 
grain yiCld \VWP liet whn weedling waS cilie,2(1 I),AS. 

rltirleC 	 lnu)tsignificantllI'
 



With good weed control, three
split nitrogen applications Grain yield (t/ha) 
produced higher grain yields in 2.8 _ 

IR64. Without weed control, - Hand weeded twice 

nitrogen application timing had - Butachlor (1.5kg/ha) 

little effect. B&I = broadcast and 2.4 --- Untreated check 

Incorporated, DBPI = days before 2.4 

panicle initiation, DT days after 
transplanting. 

2.0

/ 
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0.4 

0 .--EL E I LE _ z___E I 
E
.=- C)N-Mmm~-.. MM r- Mm =mM]cc., N- -0 N Nm 000 0 n 00 < 0 Z

RN 0 C'J N C0J C 
cc"c c- ' Ic-

CN CJ i n 

-4 CN 

N management level 

(,rain \'iclds If()m pit l i.l- arcd I'mr prt-cCn'r4guncC 
wV1cd c,()flli ] \.1tir gcIC'ril\ It\ I)CCAISt! ()f high wMcd 

In l-1 i, nlltk.- raiillfe( i ,nlticHii luhIc liming 

of 801 k9 X i1:1 iil ilAS Will) dil'rco'n \I 'tI l ItI-CSSLIr2S. 
\\'ilh till t ( inlic tI. g lain \ i'l Wcrc rcgr-iiiarIcss' 

c< nlil( l<\\CV\cT, liln li, "CIn apiflliqatiolnsA ilI''n 

tt~l.ni Itil\'iv t()im ci ctcr lilin . thi ilig yicld lt \ I)ii ()I. 
ingi1t- alpli c :it ns. 
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Stress interactions 
W1h(2n rice SLfferS simultaneusly fromrnM)rW than one 
growth limiting stress-als it Often Cl( es-the Stresses ,%,Vl, 
inttct. And t( c( )irlhljned effec.C'an he larger than the 
I7t'(ILuct (f>r stIresses acting al()nl. %IrIagelnilitthat cilimi
nteS onC StIrs-s C)uLId hav 'nl even greater belnef'it, hy 
lCsSeninl tihe crUCTeiSe ill gro(wth and VielC caused hy 
associatCd intlractionrs. 

\V. CndltUCted three" ',treCSS intelracti( in e2Xpe('rillents. 
F-i\'e stressUs (w\ater deficit, nutritional deficiency, ilsects, 
I)thlogellS. aid \\'\( \verr) iml)(sd oil 1,(2 rice at 
realistic field eVe\ls NllStl'(SS(d plants \'idld(d 5.9, 5.7, 
InC 5. t 11ii ilethihree experimnts, 'he c0inhination (f 
1ll stress yields hy Sit'., and 671',. In ihCcrased y-'',,, 

e2xpewrillinis ill which aln indiviuLl stres decr'a.sed iUld 
1w 91, () 1 ill(i , \\c' ctuctud intericti( .s a111(iing \\lter 
feflicit, weeds. Li ted stenlbI(irer d ie., MiIuand pltlo
ens l- example. patgen sl d'e L, iC'ld of fully"iL(creasel

irri~atedl plaints by\ (.i',. lt whelcn l)laints weure :ls( sub)
iectecfc I(i watelr dict.el \vhichl I1w itselft cauitsed a1yieldl loss 
Off ",, yieldlos fi an )atl(ign stllre increaseiI,) t1 ,. 

Thc prc i ninir'ay ux)rin nl s s(\W that ianage
m1ent tuchni UCs aire( neccle Only (0 pxruen, nvlli ally given 

01'icaor 1io gLiard againlstb gclsrse.fut also to 
Mw((iilIa nl()relsh'. stresses ()c curring ullWt )un 

MULTIDISCIPIUNARYSDIY OFl'iTERACTi 
OF ANDBIOLOGICAL,ATERNUTRITIONAL, 

STRESSES RICE
ONTRANSPLANTED 

COLLABORATrIONor 

DEPARTMVAT$OFAi RONOMI SrPu.r ,,jy[NTOMOL 

Amultidisciplinary team of 
agronomists, entomologists, plant 
pathologists, statisticians, soil 
chemists, and soil physicists 
conducted this multifactor 
experiment to detect Interactions 
among various biological and 
physical stresses on transplarsted 
rice. 
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Crop and resource management 
Socil, iLittiiCli,. lC'I \\Iic' ii ilLt (Ti)ic:ii CICillt ll I i h02 

CrOJM io . [ilt' (iC c R-S yc21i, I tliii )1),11Iscc ilftn t cri il.,, iltiC'( 

r)IOCltittiic c iIiS to) IW i'I~ c isct( l thc till]' that1 s iiie 
I'_.c ttlsUR .iV )SICi Vi ;1 1"1 1t'lin41 iS stiat .ljllcd. 

Water management 
,)ll(d/ll','# t/ C)'11\\ t c\.titIt I lee1CC,:*. C \\dicil da slti

iL-S cilSli Virl' ill Ih iiil)I)iIiS,ll I;I iiii ciiS "l'tiC. 1d1d 

. ull Huses. l ciilc~l 1l ilidt I ' i \\c c i11 l iilLlill SizC (d 
1
t 11;.ltilli 'A Ciu' l I I il' )';lt , 1I'i1" II)1 (1 ()I'i" i 

CJi) i\V is 1).2 1i;i eit! Iitil l pIJilItCed V :11il 11.I 1Sef ) 'icc I li 
k )I- gI,I",,, t: ,tlI II ltI 

Fci I'l i h illiC h v L'S.ill)lIill ,ili.-liCi]Le l i-i'c i that 

JViI;i hilll' til)i-l l-ilt'Ldlric', l'i \\,JILT' w ill dlurl 

Typical small farm reservoir for eIUc;,)11. ,ilpI lut I IM;it.-Cl (il 11hC\\ C lviseCd J c'c)ri 
growing a dry season rice crop in , st iil clc cci i l ii csci c lilti;ilccl ;i i illl\, ti"rctlillcdlici ii '11 
Pampanga, Philippines. I 

N VS,2-.......
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Conceptual flow chart of PET, an
"'Methods are selected based on the- expert system for selecting 

a)Period of estimate (long-or short-term) or accuracy appropriateevapotranspiration
-
needed 

b)Meteorological data available equations and performing the 
calculations. 

The selected methods are ranked and
 
recommendations are made based on 1. Selection
 

the climatic regime
 

Chosen methods are stored Inafile 

Values are entered accordin ,othe
 
available meteorological aata format 2.Data Entry
 

Calculate potential
 
evapotranipiration >3.
Calculation 

Eto results are displayed, 4 s
 
printed, stored I
 

i (I, (di lIII II)Ji,, nI1 Ih M \W;IC rcjtlirc1 nl 1ii0 IIti 
(IC )l-.I:l xaIlps. ifl 

+ 
,.\ -,in .'.islran1Splalitcd as 

,.:r\as,i >s-il ,l,._ltertt l~ seat,.'in> hat rvelt. \Ve 'd linmiet.d 

ti need_ )t t 301)11 If
 
,itt l iwt< (a1J)il(il (fa I lpical 2.000 iiiI-cn iI
 

illaI;AI I-l VA i l,_l l l (l W-Aler. 
,: ci-v-( 

is:\riil~llc' . aiLr\ "di:1,i(M riACe aRea (d(.I ii\'ai be-"I'iVIil. 
Isimetiii, / d '. /i di/ / itlN/ /! \\l ldgc'i ' 'IYI KIni 

-(Il lal iitn 'L i\ )i lipi ili)l ht (I eiStCPt'nti-]il) 1 I- 1ill 

l11l11 )Illililia1.(- 1,r1 c\Iplr e\:hlt liCI.1: tsirlmitiol 

*lppniIplile vltIniI 1 cidI\ll l ,iCcl IP eslillaliCll Cn(O. and 
L'X(tlli l'the lli Uil I HrcCL(ili' Iiil S. ili 


i (1, l lii ' w l/~hi (Tl I'".ILsl a -l
l/ ))\\/ )i l(i-, Uipi

1.11til (T( 1 iii lexitJlit d rile S iS r:1lils (tiaIC and
lIhiltti/litlluiiiiicl ,t/i, - ia'flci l\lIriiLItlilt ~itl('ali
l)'(IliII ,,... (l] ))Ud;Ilil )II 1ic
c,",ll' i l,'+..\\ C' vc-d l iliiJ1i i( lilt' 

1,()r illliizc'h 11<\ ht ,itc'lIIl11ill\ (>,V'.S Ii''IitC'itl'lll i l lS.
 

(1 I(\V \MIlt1itite't, *l l. nIeve'r CA\CCClin ill50" 1(liTc 
iLItiiI(S II(lAi ,CS i ettiCiJeII1 g I\lRIhilli;-'c))l1, hi1 ,,
LitVAW I 11rA'Itlirt'S :II)I)Ii[ iOl11 'lIt'ic 7iC;l' 90),11 .IlllCSISl.' 
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in 3 maize fields inl Gliiba, Neva Ecija, Philippines, we 

applied 330, 336, and 379 Im1of water in 8, 7, and 10 low
vol1nme irrigations. The quantities of water applied were 
close to the seaso)nal evapotranspiration reI(uireinels oi 
ma1;IiZe, half the 600-H00 i11n, LiStll\' required or less. 

Soil and fertilizer management 
Nitrogel is tile major iniput fbr rice, and the highest cost 
fIctor inrice pr)dctioll. \e are' Stldy'ilg Initirogen an1d 
other fertility aspects of rice Soios on several fronts, such Is 
hetter Understanding of .silcheilistry, exalining ways to 
reduce nitrog I ss-s in foodeCd ricefields, e\aluatilg 
culltiVars fkr nitr( gen resp(on'ise, and using litlrogen fixation 
ahilities of greCmi nutrel ph nts. Fo0r resolrce-p( ))or 
fanneris, ( rganic sOuice-s ()f Ilitr)gen ar plaricularly in
porlainl.
 

,So1'cb L'rC'iZaIjoTlO.T)obetter Llderstiind chemical 
conditions in the soil neallr rice ri( ts-the rh izosphere-we 
developed a ()mLlpute'r simulitiol Model of irO diffuisiiln 

and oxidation. in c)llab( ration with the {University of 
OCxford. The Model l redicts thl rinrmaI Cnditions,Li nder c1 

lalgeu(utities of ironllm I be tr'iilsferred into tile 
rhizospherc. Rhiz)splerc pi1 Iv be Icwer thain thit in tle 

s.irr(oun.-iding soil bV i1)rV 0hiin \V) Lnits. This iL ignitude 
ofsuch CffecI1s ]ld no )tbeen ieco)gni/-d prc\'ioLisl\'. T:hese 

Sampling deepwater rice for " ' , ',, A. ;ct , 
.nitrogen uptake InThailand. * l 

-EM 

Lill I 
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Cumulative nitrogen loss of 
Cumulative Nloss (%) transplanted and broadcast 
50 e 	 seeded IR64 rice, Calauan, 

Philippines, 1988 dry season. 

40-	 Transplanted 

30
30%
 

20-	 .. , Broadcast 

10 

0 
0 2 4 6 8 10
 

Days after fertilizer application
 

rIti(w t1'()1\w(rk 
gcr "ItIi Rt iC 111 iutric, kt_ l'0r 

findings have iIliplicatins to select 
,llitl iei itiftll t rt 'tr11l 

work ()nlhitt )gic(l l rhiz ,,.,li re.1iO I l1fixltioi n in111c 
A ,;.,,(),tI .)Hit( . / ii / (p'/1iv(11" I-Vc'..\ th (dtthe 

nlitroef sCtipUlf\~l 	 ( i.' iit Ct tit fI.ctlrlmt (feep\Valeicer i 1lt tui, 

lilIt fl() )tfv it iirst'If tillHi po.ill i hott (it fix:i . ( )nr fiLIlc 

nt t<I qppllyillp t a~ d,.'c lrIfri tll u tl mltr h<.c ll(4 	 llIdit 
t igtli ht)- :ititl 	stifl:iti, tifs. lt tiltiike, ttf hilit 'cnlv 

(fl,. \\XVtter rit) !l:11t>, is stijipie..sed Jiit) tls, e of)<ll't 


ttoJttlil~g, itci is 	 ilitlltililcti ;i1tvcr\ loW, le.vels dtiriilLg tilc 

t tlt+,l iit lti t.5 tl :t tileitd-l.,.¢ti ]ijl t [lie'l>, iiitiIt 

St~jj~i.sl,,i )l(Ji V[it t tn1t)I () t liilg. ht Owg, \' 0)1h' ,t (AV 
fie l.,t i :iil:tl tilrt ileLeAtil M\rndl

I IIr (1ati 1,1thlli 1(.h) rt iC iill I>,tClVf,.lri >lClit\tl i',t.'

p Bt (-v 	 lt td\':i,.u ter ditiod r \'i,.Icls :tii S.-it:iined i tuItl V 

anti trinSlll:indl ee iwt(d e fie'ldl td Ap0lyingin :i - I. 

t lttttl r1
Ule:i i W t1e" r :11 11 tI ahl2er t u:sin i,'ing 

rcdtcel llcl : I s l:liiiiilvnia \t ti1aili:i tiil . q 1w 2(-.We tc( -
Lpred wit t ii-,pianecpllng niirt ge deedig. 



The application of nitrogen, 
phosphorus, and potassium 
fertilizers Increased the growth, 
nodulation, and nitrogen accumu
lation of Sesbanla rostrata. 
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Br()adcast seeded rice al )has higher nitrogen reco'-

Cry than transplanted rice. In the 1988 (11'Season at 
Cal, iln.agUnP1iliipn, hr )acat seeded. rice 
recovercl 27Y" ( )[ nitr()gcn applied at 21 days alter ustab

lishmllent c(nualured with (1'1 1,r0 transplantedIrice, which 

IMV' ui'lerud lr()m tran.splanting sho(ck. 
(,'r''ui11(/1)11/v (/)Id1 iilo#r(1lic tilr'qL'l. The relative 

ffiC'iCnC\' ()lnit)gCn in green 1ilUrC 1d in inorganic 
l'ertilizers is I a j issiu in dCeCvCl)piing lCgtill eS Is 
nLtrienl S()lRcCS. \ e applied 0), 60, and30,0. 120 kg NI 
ha to) rice a,.s 1grCCn lUaf mnlIIlrC (G1I), . rteuallL i, ()I 
coihinatitiuns (I"f tw( ). All w.s applied Itthe nitr)gen 

trIaln)ting , regarless ()If S)ric, to Clilina.Ite the effect 
f dilflrcnit timing. Yield differences were not Significant 

1(Ir Iny tretelltill. sugstiiilg llit inr)ngalnic nitlo'gen caln 
he Used initerchlngeall wilh (I. M\aximu grain y'ield 
was st,illlatd lli.-i Ihi \vein nitr() n \was ap)plied it116 
kg.ha, whatever the sourc. 

,\'ttlr~u~ii .".r. We stidvqi irefle.,'P 's'hiaruSD'Mt(. 
ied the efect ()I' applylin nir( )gen, phosl:,hous, and 

i-()tassitiin fetlilizCrS n nit r gn atccUilt in oftSesbatli 
JT'()S0( in I field CN peinelCnt in Snll IanuIIel, Tarlac, 

Philippinus. I iea basal applied t().i5-liy-davld S. olstra/a 
significantl'V inCreaseud nitr()gen accun1ulItion. hsph 
i'LInd )tai.Siulm fertilizCr applied -10 kg ha, stimulatCdIC it 

gl( )wtll. n lduti ln, and nit r)gen IcCLulLukition. Ih)wC\'er, 
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Seasonal changes Ingrowth
Days of growth duration requirement of Sesbanla 
651 rostrata and Aeschynomene 

afraspera to accumulate 100 kg 
S.rostrata N/ha.
 

60 0 A.afrasfe,'a
 

5511

45 

40-


A.afrasfera S.rostrata A. afrasfera 

35 :- --- - ----.
 
Feb Apr Jun Aug Oct Dec
 

Month of planting 

yields Ol th[C Sl,.)SC( UClnt ric':( cJI) \CC 11( bhigher tcr IIn\ 
O1fthu glrCn nan,,IR tWiitts than with tlal ipplicatoc1. 
Far1 .lIl V ini,,.'; llilr )gulii ;tCt.LilltiI.itic)l i lClltltct 1 r(I 

the S.htiSol lnt rice c 1 hcV 11aply\ing an1h1sldrtis 
p~tatssit i !rtili,., [<cthlir green Cl')p.t a.ntr. 

In a grlrc c i) s. *._Xpe.riilt_'ntil \vhicI S. '.()S/iI(I Vas 
,grc)\\i ininiilc Phlipilic i- cisc\viriou~s fcrtility. atail 

h\\ thC r gi tli liiliiti lg tccill 

pllal.lld :tn111 )d(lIcwland .,c\ I )rv cn 'l1
 

lhr . 11 iljc c i [Icllh 
11. hatter itld nitl 

uptku \vrc, iighur in 1ccccd,,d scils. hIJc\\ ever Iel+tise c.h ighe phc ispl!ccrus ind nitic ,cen sc l pl.v.. ic. l/ru.ul1 cciwud 
ill)sVlll[ltclll, ccizinc c.Iefiicnc\y u~n scils Iccw in ai\ail iel 

a)';suta~ble ;l~ltllr 
cn Salline' so(ils Iclore rice \lhun):[lcu is availalel6, btl 
zinIt maIle renm nl'cl crc pIc ir ,i(riwi ng 

salinity lvels 1"e still tc) ligh 1 r(cic ricc. 
,\'il/4l qv/)iO/IIuu, ( )ur,1nuu I u'/h1 cnZITps. Anc cther 

Stihh-nhc tlduiling ICg lllleu. ,ii, c'flW SP . waS(IIc 
c'cihhpal'cd \'itih S. ir%*i Icc(gF cwlil, litc(gC'1 fixat cili. 
Ilit 'c1g n AcCulliilti n. aind timlecc()I' \\sin cJer .ix 



(G ic l'.ul. S,.rIJsliv/l c'xllilhitcd hilictt._l
';,- nd vari;ihilit\y 
tlman .-I (i)ll . ',)',. / I luiltllattlcd 'rcil';i,hli-\v(,A'-(dd s1*1"/1 

;ll'tul I I)Ik" N I1;Iilltihl'I)C.,,nl L'r I1 ,..S, .1 ,1(1.) )u 

23) k'-N IILinll(hC Iu,rsl,,.1.(I/wR/'(/ ;ictIIMtlAtt.d 
1(1-2(111 kgu N ]1;tin all 1r( J Tp-(acltltI lc. ;thit[ 
100 ki- \ l., . 1 I lkn(l IIIAV (f/ ./)t'S C J IMW . it c" ill 

)(i )L!~dc'-lIc'lrtli ir\ (cl,IiLIl,.ntl I.<1 1.:,Ji
MAVIIuh'v)IC)I)CI(L\IL-f,)li 1 I ci .rI f I c afic i i Ill 

i jILLlILLILILL'l HiIjIf( lii iiLIL C'l IillIL CILiIl C I llL)l.S arCIIL11VILLlhf (W I ISi) "410MINL / il;l l~ , tlg'L.., 

ilL. ,,l r,\ll il \ SIM ikTlL'. \ L ill ( I\11) \IL l )Ps til'nis. 
6Til LILI(]);I IL int i i tlic'CiC h It 11i Wi,q kin ld II 

t~~~l: l.'hIh1 l i(M ll l IA ll.+ ILiIlld1hI1-2l( Upill-IJild fIll ( ILIY\\SIIwO ) itiI thI:Slll](Mll"il/ ). \\lLliilIILLi 

vi- Ii i 

-


ri c . (L n \III l in. t;ised h\ I Il I I 2 1 l1,i 
idc l( )1;11 tlr\ l~cl Itl O Ilillfi 1imt ( u)1(, ( I I <)11,I il1lirit-1nl 

lp l ' iTc;ipl]i( .iti(l ll ( ( ' l )lA~t),il. m lm/i nlittl, 

Upland rice grain yield and dry il1ij 11 IL'kCild i \\ I I l'tI.'t',11111\ L skl We inllntc 
matter are substantially In- v i in. 
creased when the rice crop is 
intercropped with lablab or 
siratro. Values in centimeters i\ l )lLl ; ain CirpLlnii lilili/Lu. I )Hi \v( rk \\illi tILe 
(cm) indicate the distance i ,11h l tIII 0 IL( Iti()I I iS ill tilL/-i l l'tI'l L .ItIt l Iil" iln"g 
between rows of the forage crop. 

Rice grain yield (t/ha) Rice total dry matter (t/ha) 

Green manure 0 1.0 2.0 0 4 8 12 16 
N added ... . T - T--

Rice + lablab 161 

at 120 cm 0711
 

Rice + lablab 190 -.
 
at 180 cni .
 

Rice + lablab 210 "
 
at 240 cm
 

Rice + siratro
 
at 120 cm M ,
 

RieglN/ha

Rice fallow 0 ~ t60 kgN/ha] 



3 
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N(kg/ha per day) 

- Hybrid 

A. microphylla 

0 I I I 1 
0 100 200 

Days 

't-l\ili() Ifile 
inll )'>v i_(l ()I*.i Ittr id, urfixitil 
nlir(>,nJ f I 1tiol i. difflurent s ,.iu and 

il h l\rid\.
 

TI .I IhtrItid flitr ,-'ci inxI. ))tn I/Jl/idf. twev l 
I.,,.':t.,ls(dil Int't AlWri-o. c l)i i i hi lci i +
cit nlt I c)l

\r\I..~cuI,,id'.. 1c1t ;nl.-Is).//i h)t il lr~i],si]jtlRd I\'),ilicr(Ilciitt)r in thc.-i.I<>tl1 /,I \\i d ))-( \\;I"-,(6"dc/ r cd ill 
sitw,.I ( ) I)t,IAlt.. ril-k c .( ) . sp)ctt'll ; I ()I flitt,ll was
:t1',%hl',Iig-Iw1',hl d".l. in.A , In c'[/) , .

] il~l t11ltt ,]I1//ll 

.1-'+ ",I %,\,.' Iwv , . t//+/I.J itW', n.)',. I-,,iit(I rpaf+<>,'s 

~~~~1 .1 ~illI~110W." I(A thaIrc~~ dilkj~nId~ ) th11in (AtiittI 11

T.ln ()l a ni. l - ill h clinit \lin( 

(ftt spua rit-Li ntist/,iA. A. c.I,,t,,T:r andcr'nv irIt 

.'1,InI:(i ti(Im L )11>nl,. A ..lIt 'n (). l-ilih il.. /r/)oltc(i
 

!r( panl~tt1I ,()mud.to l,.,h,. :n (l>tho) .i .+/ (it I 'sill( tif., 

N(-\\- \V,>rid :wu,,-i n, I'tlit.l+.]
a, .1 .i/ /nds weure 

,'nil l to) IWu HiCllIt)rF., f I (A tll'"j)u'Ci... 

Tillage and soil physical Condition 

ric+'-',~r<w ;I]t+.g, ,.(Auld he: 11r()\vll ill tile.itu, (m tllri.":,, lllIt2 

d ry so_.;Is()ll ()nl ricu l at~lild11:.1 r.'c llt c l )p p cd :tftu r 

Comparison of nitrogen produc
tion of hybrid Azolla filiculoldes 
and A. microphyllaand the parent 
A.microphyllafrom December 
1987 to June 1988. 
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Iar\' StI( I \\(C )fSC:iS ll ric'. ILIl So>il pr'parati(- l 1f0r wut

hind ricC CIVAtC sCCl Zoiic' All tc I()ii) Zilnc S letlItlUes 

tinsuilalt ' ' II ,e c d -u. st,( Imv-IC tlil( . \ 'e aI' 'Chllh(pilglI\( 
e'li(2 s(M'lilIhViC Ii iI geIllIlt nlt iciii is) I(Ki) (l( 1itc 

rapidisc .e .*i niCrllVce ancl ituIse ldCL')diiIn d nUiC 1i)( litjng 
(A,Ic'il lc.s gl.( )\\I aiIt cr rice. 

\\'U lSC i l'\\ SVSt e ie - ICgLUHe lln- l,gllntl 

il \\Iliil iicc .siilI ifgrlln. u rsp'latc-d ait 22 Cem 

l" duiaIl slaeI ;a 

.Spic IX)et\\efcaC i i [xii Ir ) iWvs. Inriivci.1lialc'] :itcr rice 
intl\Ival i u1Iimh \w - \viilll a 28-cni 

h1,r1-c',s. \\c lischili)~l lC n cT \ illC inipluilluinl to) 

a id 28-Cm 
I)Ci\\e'i ilW Ic LIA ric' r ' .n tit (liStlul)in ti' rice
e)l:il' Je (el- 1t()ir iIIIl 4CIell in the Spioc 

S. \\itl 
1tii llm iean s'nlc'IsltibIC. \lM ' \i withll 1hi' \',IS 2.I t i:. 

Iffi VI (.I"//'1 1.1' 011 1'1(Uh' ,'u1 iioii . ( )lI l)tliil( iSc- ( )t 
'i(Cc i,,1( I ]unhur NIwi]illlill1ig1C ()I S()il L- INAVUltlli

\\'t'lilk i t lini,i \Iilcre ii( ! HtIi) t..,ii J()eiliL n (in andi 
(lI Ill liiiiuii Innit) is an ilifi IdtIi(l to) J)l til:igc .llplnict 

lil NJ'')iliit'itl W RI, \itt'l (d ii'iLtatctd rice wcrc t li'.11iIJ 
i ll 11ilk-dc M<il. 1.2 1 11nI lI li L'I ih l)II~r c Soil, ;Ind:1 1~ udil 

I Ill WI T 1)[11'I llh 1-l~it lldC(t <Il 

Cropping systems
A, 1)'(61n l~l'l i V - I lgume 1-)1T>ll g SV.SICII i., sc'L-C'ling 

-ilpl~t ) r kr;Irt1lc1 i ' ()d il I i(i' C~l~ir<)nl~t~t ' Iulc 1 )fllk gl 

HiIc ll. W\C JlcV 111t'1111)lillg h() SC'l(V'lt v< r1\\()ll ditflur1cnl 

rit'-I isetl cn iippin.q .vtills: ii ll;iv-i i.li "li(' 11ti\ ir k r 
By trnsplatingice i rows)\\ *Ttl~in il rihc :intcl liiiIilc-iltti)Jilq2 uh\\i I ttBy transplanting rice Inrow s "ItM\V tIcu" ic'c. T hc tcimVl .'a ()Ir in o.it'rT( y l~li g w ithl ic 

spaced alternately at 7 and 28
 
cm (left), the 28-cm space can be SI (tild ci iinliine high \ild \\ilhl w t(1M WCight to)
\vr 

tilled Immediately after rice nili i i 0i flit tilioin \\illi iice'. \\'C IlaIU iClntiilicI 1th 
harvest without disturbing the Ctillivar I'82)-889 Inlm the' Internaition.at Instilule Of 
stubble (center), and a mungbean 
crop can be grown (right). 

http:nternaition.at


Grain yield (kg/ha) 
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Dry stover yield (kg/ha)
 

' v1(q AI I ItI I I-(' , lI lI ,,I,I,I ,L
it .\ Ilkt11*n k, ) \
 

, , III. hl \l: I', ",I, III, I\ -' q .'n
 idl III) tll'.'li'111j II(nilll w 
t~q Ill I l '
' ,ll )' {'{ k (hk P )i 

Climatic environment and rice 

111,11 . , 111 I. ' 11,rllpi , 'I It-.1 'II l i l v_
11. Il ll )l d I ] , I1{ 

I I 1 { 1,, ' ,, -I, 1)1,I I t I
 , f, ] , 1 ,, ,111l 11', I*.{ lld ,( 


I~'lil, , Il1 1 11k (i\ I)(, 1 ,
'.''l~i '1 11 )l l " . 1 iflll : t l ' 

(1 1 . 11( j , I I d t i
 

The search for cowpea 
germplasm for upland rice-based 
cropping systems seeks two 
types of cultivars: an early

maturing, less competitive type 
for intercropping, and a late 
cultivar with high green manure 

IIIIi 
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Social and economic environment 
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P h lllp eDe p a rtme n t ofAg ricul-pin 

ture-IRRI electric pum p can 
supply supplemental Irrigation for 
Ito 3 hectares, depending on 

impeller width and motor size. 

Machinery development and testing 
i.l llli 
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solar tunnel dryer for drying paddy. The unit reducd 
moist ire content from 26% (\vet basis) to l11% in 6-8 hon rs. 
Milling recovery of' dried paddy was cih)su tolpotential. 
Alth )Ugh dryi ng with the Solar unit is 1nV Cefficient 1i,an 
sun-cry\ing, thU initial Cst is relativel' high. 

International 
Collaboration 
IRRI has foirml (I informal relationships ill h)eth research 
anId tlining ill eCrl-iAll the rice-growVing c'ounlries of the 
world. These activities help in lecdting the goal of 
strengthened laticna research capailities.Ic 


Networks 
Nctw(Jrks link S'cenlists and rcs.-irch ( )ganlizaltiJns ill
V0lV(d ill Icti\itu-s oA 1nn.ittal CctCi-Il within tCoUlltry, 
\",'t;-;..1 " i , ll.a()p"ic region I. : IcI.()sS c')l lun llts. 

I.'.SI RFI In 19,88. it Internationail Netmw rk m So il 
FCrtility and Sut',atinalu Rice Farming ( INSI 'RI) initiated 
SLIICIlet..' ' 1'lie_ . ISJ)renisedr.s. stbIt' )iicept M l ie 
fact thIt cerItil nati nial SyNtIHS LaVe ;:ttt:inid sufficient 
st'rnith and(1 iwitLiritV IlnIt Ihey h1avC a c(J)aratIte dIrVa
tiage2 illS(lIIU IS.IIh aIea'. .. i.lnes WereV eVI'stablishe.d 

inl Cllinli. Incdiii, IIldo)ncsia. tW PhilippislU. and 'liiland. 
Iiill(
ie\a t (l A()g.ics dc.Vei c-> i-in S, tIbl.t\(C rrkS Will bU 

shaired thretiieC)lit INSt RI. 
InltegdraltLd ntr.ienll ii;IIlIigcineIIt trials test promiising 

orgallic allteriacls, aInd cc pjqiitcrns to l'o\'ide greater, 


flexibilit\' n stiiclving4 site-spcific iiC,,-Ch'.C Imp 'rtaInt 
hndinig-s in 1988 sho\\ thatt 

" (:mdlintiois (id in)ganic and organic fUrtilizer 

pliirt-rned as well as inirganic f'rtilizur alome at 
Illost sites. 

" AiCng )rganic matcrials, iizolla anmd siraiv gave 
c(mll)arabIc yields. 

0 Soil piripeiieUs ;ii lldiiLT UIniCllIeiitalCtl i'lactol'S p(
cuili:iu to ;Isite areC major faios in assessing 

integralctd nutrient nianl aguellill Strategies. 
a Green mniure perlrl i better' than az()ll i ()rI

yard manu11l1,l'eC at SomeC sites. 
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Grain yield (t/ha) 
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Long-terim grain yields are 
declining in both the wet and dry R;Iiinllud l \l,di l mini tiplain l i nis \V, il(it 
seasons, even with complete ili 'ilc-sp, il p't Iein, ',111d rd'l:Itd I'lo i",. "(Idtli 15's (l ) 
nitrogen, phosphorus, and r ilLc 1, 11C R II :Ill r iC-I II( <tl)pi ,\.,lL'l1S. 

potassium treatment. INSURF,.\... "...und thai 
1976-88. " N it I'()g'C ( [ Itli IItI ",kt 1,,1,. j(ffI IIIiitIi II 11II i 'l 1n, 

:111 It( u i)111I(AIKT11,1nul it-1n11, 1,/itI I A-, I~liV ),1)1 V)ltI :tld 

zinc( ate I)LLqillnink4 to u xcrl .in illII'tI ' 1,tl) \il. 
" Yic'lIl, 1 lP l t ,ilt", a't L4ritlu \i( et'Iii nAI 1)0All 

thle. \\ct "Int u1h\ sealolls,. t\C1 \\it i )IIHJ)ILtC 

0 
Ill itr(ttni 

lln in 
la s1'11t,)
vl ri'ic" 

iRP:, il 1)to 1tit IrI\"llt anti 
liltlil i( l1;1(1( tw. .t11 l i)i( )h1( i< l 

s, t ", t. , ;It( [ftll Ii( )I.%,(;Ir[-I( v--'dV dl Ht'tl (t t 1t;111(m sl. 

1/,,77'. In) 111(" 1 8-tJH l lt'lH:itil n1j1 lRi(c ' l'c i li11-(g l tll 

(iliejeion iliiz:lii< l. .\ ii l oF 1.2 V- st.s oFI 2"3 tylpe.s o IlIl'I 
MurSCtri), \\e'r iliti lstite'tl0 l 1(ti ) ,it(e \.ia A in.;\t(' In 
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Latin America, and lurope. Sev\eral countries used IRTII 
entries in their rice hybridization programs; 198 entries 
were advanced for field testinig at I)cal. state. ( ; n1"ajotima 
levels. 

Thle blast disease sevUity index (1)MSl) used in the 
fnternati naI Rice Blast N. rsery (IRI N ) is uIsefIull to detCr-
Mllnlen mititattiv. resistn ncc to ) rice list. \e f(unid a chl)sC 
correlatti lbCt\v n I),SI in the blast 1u11rseryad tile 
severity ran kiig ()l°'ongil-t vpu a rieties in finllers' fi 'ds 
,and in the le[ l-t nursery at IMRN. 

We used sin ufatinmummmdcli to Cletemlrminc tihel lg 


potCitiil pjdtctivitiV (d culti\'ars aitdiffe'enl IWT Vi ed
teslinti sits. \'htn atl yields :at( sites were c Mpared 
with p itCni IiClCs, lctual iCld.s were a.1 high Is sim IU
fatCd vailuCS in o1nl\ about haLlf ite trials. In the reaiining 
trials, actuL11 \icld.', were leCssIthan111 )'l, Of 1-oCte-tial. 

Leasisfm 1Iilis yield gp11) ajlp)aC1r tI(inary I i vea tovclr 

and front sIte! to i site. 
A.R11N, ]11In)88, tile Asia n Rice I'am'lling SysteIlls 

Nctwinmik c)10ic-nltrl,] (in ctoj) - livestlck id rice - fish 
faJ1in. ie insystems, thi (d1\m lullU'n rice fanrnl1iig 
sVstCIII. Aild the ii)paLct (1 larmiin svstlenis r'sCerch. \ 
foutlr- itltrv stidt dm mml'ilSlraed m ricehmAV maximizing 
vieldl peu" untlil()la1nLd, lillC. \Vater, 1nd Cne'1gy alld 
pm stlhiar\,st nll;iinal'emClllt cootrillt(s c -in cme(l 
atnL emp1ltMin met. WC Als()in nvCstigaltCd h(\\ tile benefits ofd 

Severity rank score in farmers' fields 
10 
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Disease severity index 

Relation between disease
 

severity Index of Korean indica 
varieties from the International 
Rice Blast Nursery and blast 
severity ranking In farmers' fields. 



Peanut is one of several crops 
being evaluated for growing 
before or after rice in upland 
environments in a project coordi
nated by the Asian Rice Farming 
Systems Network. 

.
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IBhitian. Eiiipha~sis c()fltiflLicd Onl StivnCgthlCning Nihu-

TWOc IRRI tIra ining StIllCIIinl iCI-S SI)CII ',l iii( flt I in llB1t.a1 1 
to assist tile li lut:a ncse De)pa r-inin(Al Of AgrilLU rIC inl 
1plnninlg anld Co)ndtL~il i r'iCC r)111(LIti cIcrcCSher CO)tI -CS 
for 138 scnii w and tiucd-Icvcl ( xIits jo \\(w)kurs. The iii

I.inlg iIScifJ WAS (Ic)tC IW1'iC BIhIUMS II.
:ites () tfilie 1980 IRRI Tialnitig an1d Trh(11vIanisfer 
(:01115C. \\C. ,ilSo I CO)!IdLi('tCcI trajilling p)I( )griii 0 Iii gro )\\iiig 
III.~IStar(I : ift i 1C . :IIlmi IX'g1,ini Cc)Si) ri IvCs i(:iS ()Ii 

ig S\-StU'iMS ;Ct~.tJic)t( ) Ili Intcnii onll 

rict'U tit T-11
,[tcd will) INRI sic ppwlct were reisecd hxy till( Nat I ional 

TI i VcVa (I's LIC-CI, tC~SI Cd ndi Iul~ 

\'arietx Re~lease'( h~lite BR I53'-2li- IM- 1-3 (reluaseuI as 
'(Ic\-a (i t1l(21 

asINWO-1) f WrIICediici)-:rltitudelL V',llex'S. and 'lakanenisltiki 
IliS(IAS N(). I I 1ha Irihatiu 

BR 153) c ieSo II IC!ll.ROA ( iek'I-st.-d 

areas. 

*jW4 tj 

IRRI training staff helped the 
Bhutanese Department of Agricul
ture plan rice production refresher 
courses for senior and field-level 
extension workers. 



60 tRiI I GI Ts I9xIdII 

(Olmbodki. 'Ilie (ainh ilia-IIRRi 1)0 irjct addresses 
thIrICC Ires cMI. iniderCed CLuCilItt he SuCCCSS ()I( "',IllaNl 1r 
:lgr-iCulttL--lIhC dC'!V'I()I')IllCl O .1" rSIt'C. r-]ll~t AI-CS, 

ser'cilh iiral ,rtictLrc. an1d effective tctllnil(t4,,' tranisfcr 
iirclCh ii.,iSHIS. Atgt-i ()IficerS (o0lJ)H aliitIcCr lt llttiI lutel 
.s)cCi;l ri'e i)rLC-hii( i traIin-ing CCmtrSc 111IRII inl 198"18. 

\\"C g,:V(- tIlk 'devt Il)lI)l :- ()Illt. (C:.rmbl (di:rn Rice 
Rescarhr and I)Ce\-eh)pi i wni Insittitc (CARRI) :itVralli 
I.alrig hirll ') ritv a,,ignilg ail C' NITrilelni statlin C lCC]
()I)ItlCelt S)ciali , I' heti) I)Icltice' t1le, ( :ARi )I s'tc master 

jIlall. I11,I)I'(jcttS ii (.11iC i re .S)Ni )irted by the 
Australian Ihtcritli(min:tl I)eveh pmiient Assistance ,ureau. 

(.hinau. IRRI ', ilative' \wwl:iI)rk with (China inv()lves 
tile C:hilCSc AcACllll\ Cd A\gricti(liIIr:tl ScicesIlC!: the_ Chinesu 
Acadlmn Cl A(ric 1(11 .\IIcIhainiizilnioll SciencCS;urrIIand 
Ac',tclllic:i Silic i:ife.Nali n:il l aratry 1()PlilIl Clnlt
iC' I ii ,: I ilehi n R e:irxl Re, l<)le , InSttitlutrC , 

tc'r Rural 
, 

A farmer threshes rice near SchIrdI (;Cil 1( )Ir InVCel(n)l)lItCil).11 ) tile St te Countil 
Prateah Lang, proposed site of ()I h' lHcepleC II lic C) Chillnir i prvinc'ial 
the Cambodian Rice Research acaies: and ( agricultural colleges aid universitie. 
and Development Institute. 

WIN= 
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Farmers inWest Bengal, India,
netting fish Inadeepwater 

ricefield. 
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Farmers InMyanma (formerly 
Burma) using the IRRI TH-8 
thresher under the guidance of an 
agricultural officer. 
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in lBelanlean, 15 %Vest African varieties performed well. 
Seven \Vust African v\irieties vere selected tIr h'bricliza
tion. II(R2670H-2-2-3-I-I,1.R302 17 -i-3-2- 3, and 101376-1-2
1-1 we're selected 1or furlhCr rCsting. 

Altholtolgh Suknliandi sui; ( \'erlic IropaclIrh ilnaVsso(
cia1tion wiTll Tpic liilit1iI(ILIOX) is I()\v illavailihle pIhos
J)IMi'tis, cMl inu(ous ahltIlic-tion ( TS has gradilll' 
increased~cl its lCcLItLili iln-trials il J)lC.,I)lh( )1u1IS( UCUS 
il the wet and dry scasinns sh(iw(_d n( re,.p)nse to 

application. 
I' al lii ll [iVlrid rices was hampered iby the( 

ligh I'r( liC'iWt o)I sterile plal-iLs clue to tihe inllahiilitv' Of' 

IR-1752 A. I h wver. pi)Opulatioins IS(d 2 A gl(nwn at(i . 

50(1ril i)vc sea level in ere, reKLnin e lll(iC Uniform 

1han,11 ,tlkinndi. SucLCsC dCVelliingtIse gr IwnJat in 
rice h vI rids n w\.scellS Ito depenl priilrilv (inl th 

atv:ilability 01 l blC (.\I line, high otcrTis illg ra1. iC 

resistanlce 11)maoapests allfdies. 
LOS. \\e did a o'jCt iCnr iticalio in inl lsign stuicy' 

in anticipatioin ()f I illajioCotiLrV pr( jecr. Several IRRI 

scientiss visite' l I.a isto dliscuss rice research aid dcvelop
rIent pi orities with the La; (1 verilil/,t nld t) icle.; 'y 
the P rA f IRRI. dvCl()nllpme (issi)lele \\e identilied 
appor<iaite" lw-coist tchino lo iis'n lupiilald and railfed 
lowlniild ric--go %vinL, alCa anild still training Ispriority 
acrivitics 1otiI the lao s-IRRI pro)ject. The ciAlafiorati in with 
Lais is Slpp Irt)l InCrnaioaln:l)v Ithe .l\lSlraliniI I)vClop

it AsI,sisltalC' lilli. 
.111 ia ma. hle .\Ivan a (1o)rlrIrlV Ihi riiia -IRRI Farm

ing Svsteivs l ijc Nr .S). Li'LMtC I%'the CanadianI(II

Inltelinal ii ma:i I )vc ]-ievel Agcy.t'ipm In ci inlcltedt re~searlch a.t 

Il)site.'.in MHAoll Iilt l Witli 00 na.Itionlli AgriCtitill 
scienltists. t".l l sing crippJng pattrils were idCli

tifCd a11 i(Lli sitC's. \\C 'llenii'trti to Ifarmers that 
.csb(JlWa r Is(1 l l ctivgre manCre cip(I)Cr ricelrala ia i 
il it is icoiltlr' i:ite'[d within () v r CieCrgerilce. 

Il th' s ill-scale 1lec I ani/arl C11irlo wfiill.IlNCliwe 
fiC the IRRI-d(signCd rice drum11 sCcCr toi so ' Lilnd 
cropl s alter rice. anL C'signed a gear drive iicchinlismi to 
I)pcraiteihe IRRI 'I --hy\'i. iinilIy 


'len ncw rice va riet ics were rec(m)im1enC ed for release 
7


Sil ir ec() sstellis. \'e eva .Liatc.l 2" Inlernlati()lIal Rice 
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Testing Program nurseries at 13 sites and conducted 4 
International Network on Sustainable Rice Farming Sys
tems trials at 8 sites. 

Pbilippines.We participated in the lechnology Trans
fer Workshop sponsored by the )epartment of AgricuLI
tur'e, PhilRice, and IRRI. The most important result was tile 
design if a special national rice prodiicti n program to 
offset tile yield reCLuction anticil)ated due to severe 
dr(ught during the year. 

In collaboration with the l)airy Training and Research 
Institute, We uvaluated methcds tfr ensiling rice forage fcor 
cattle feed and determined the optimtum har'vest time. Rice 
forage cit earlier than -i0 days after tlransi)lalting ()T) 
reqtuires pretreatment with molasses ()r maize beforte 
ensiling. Foi'age Ctl 50-80 DT recliIrs [1c) ipretreatilent, 

\e coiltilie(I work with the PhililplpinC InstitteIC of* 
Plant heeding (IP13) to) accelcrta te candtdveh-pment 
sClction Of upland cr )pcultiva'rs fc)r gRAwing bef~r and 
after rice in uplanoct envii rCnilentS. The Asial Rice Farllli g 
Sysic'.ns Netw(ork cm)rdi-aics the distributionl Ot lrials that 
iIcludC mUMlgheain, ccV pCa. bushn sita,()sc)hean, anCilt. 
pigeonpea, maize, anld s()lglill. '1hrc)tigll this col ab(ira
tiVe effolrt, we hope ic increase the l)rcictuctivitiy c f millicns 
of hectares )f ricelands where a prerice c)I p)strice crop is 
possible. 

T76ailat1d.Several nC'w -r jets. including sc )cic )e€on
omic research aInd Ibio!h)gical agent's ftii thce ccllt(l)] iand 
manllageeCilnt cd WCIs initiatd. In dcCpwaterriot \\er 
rice. significant )i)grc, ss hia., I)bCn Made in intr(lr)dtucing 
ea rlv-nlatLuing cr)s)t )f plrCll i )eI p{rclIictic n. Methods 'o 
establish u planrd ir earlv rice iotcrcr ps with deepwater 
rice were evaluated. Fertilizer iliageilllcell, w ccdC(itol., 
and yield C'valu:atiiin techniques alsc ) Were LSSSc.scd. 

A siniall l(t technic e t iCtst rcsp)nscs (if dc'pwater 
rice tc) fertility is c illuparablc tc) trials in aillers fields. 
Va riabi Iity c f yield illeaSulinetls iie tested Lisillg l)(icer 
effect experiments. Thc aim is ti make ea rly gene'atiiln 
yield trials nlc01c cfficient. t'sing ptal t saiples and N 
analysis gives 1mcV sitistactc\'i rCsuLIts ill nirtc ge nl pta ke 
studies than using 11c0ri111l1 NriCmallCasureCntltns. The tCch
nitLe shows the palttenc1if ')sc Ct) l()dinlg Under-)ilS 
different soil conditions. 

http:Sysic'.ns


I'his was ilhe sixth year fOr *[hailand-IRlRI breeding 

nurseriesIC cr r1ill h lndld rice, anod 8-i adv;ncCd lines 

were ev tlt in s'-ixLns in theuncrheatst. AdvancedI iC\ staicN 
lines tm the.' shuttl. I)rCding p)ro0gram we..re groVn in 
llrmrs fie', in lan Klm K.,.d. Altrnative mecthods of 
dirct e-e,.ding, including, using snIll hand-(crtd platl
Cr,5. were ev;lat:d inl eXl.,ilintl Sttio n atnd ftrmers' 
fieldis. Botlh Wt alnd diy S.c. are totg ling cccmpa1Xred 

Intrt''ttic iis cl ilie. and la,1ndscal)e ofM)ils one 
vill;age were c;rrie'd ccut rising ccur tc cpc craliica transacts. 

S>ils anl hvdrc dhcV ,vr. mappel>),d in relati m to far'mer 
crc cplpiig p'ractice, anld Vieds. This wc,)rk will help to 
idCle:tilv OHsi;inlt, 1 higheT'iell.M ) llfl< Wand tl itensiv 
c.rc cpcin- ,,v s-. c cn plo cspholt' Sc cil lrtility \vcrk wi ,.uised 
ins Iut ritillci lt inlAcid :1lcd Acid sulfate scils. aInd the 

effetl cdcI)IIC' s~i rusS uce \\cith vav n itrate!sc)ILtiil
itv. lie' rescR'rcli design iM d,'d I'-sc crptic c isc cthCriris and 
.c cil (cI,Lli)lpr) [c'ltics ill re-lal i IItk ) I)lYspl1cIrtIs sccurces. 
IKIV'r slIts \\ ill Ih' ,l.I,'Cl(lea cst-efticiunt,ULsl icc 1 I Vw 

inlcUt techIM do crWyratinf'c I1cld riindice 11( 'dcicticcn. 

Africa 
racland in Egy'pt s
l:1)jt/. ThIt (cdri' k rmean that 

ag~riccilhir~il rCsc.'arch itist Ikcccls ccI increa;sing yi.lds and 
crc clpinu+, intenrsit v. I I,1 I ,\c crls.witlI'u ylvptJin rice reseatrch
ersstlrcucithlcc,.' licc' lt'se':rli inc'lraiir ng(eteatt., Itkh;ala l 

tc c'cxcliaiclg-'gC'1itiISIi And clit_gill1i1cI toproc\'idelines , 


,ic :iiicl g h ci l'(yI Scic.'i tist.S.
 

T\\) Il cling.-, -r'SiSt va't ic's nCC

t,.lh icCI l ,c tra ii ti-,i 

-icL- lt Itill \.erT 

cntII'cltIClhI k ct citI lc,-,8: ( ;iz:i,ltivili ill 175 (Z139-i-lM-
I) Ild ( i; 181 (IR1(2"-2(3 ).\WC idnltifiUd sev_'ail 
Iciecdilig lineus tIcat 1:\e sc cWlis:iliitv tcclTeirnc additiollinl 
tccighi yilding a1hilitv, blast resisltnc.. :ucl g,ccl grain 

( )iie' ( & Ihem. ( /Z2I-"-(, gv, avCrageg 

I1.3t hI in arc,_e-sctl clIccntr.'aticns infatrme.urs' Iieds in 
uaItlitv. yields of
 

( 
lc988. 

,I ]h/d(I'(ISC()1 ( )11the .\l:IdlgaSCI-r I liglh PlatCau ( 1 000-
I,80) It)). riceI,yields; aile Icc\ lc c:ise(' I )cWciwater c cl 
and I()\w sc cil flrtility. inchlcidilc cn Ic xicity altd phosplc irc 


I-LIS deficie.ncy. sses cween Nllaga.y' varieties andCilc .'tS 


imtrc)ccLuc'l elite lin"Cs Itave ed inseveral li0s tht
re.I',lt 
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In the High Plateau of Madagas
car, poor water control and low 
fertility keep rice yields low. 

tolerate thsc,' ,tr.sses as well as cold: three have been 
rec(O)tlIlI CidCc( frt preile's generati(ni advance. The 
phosphorus-deficCint So)ils bind the p1 iosphorus a!) licd 
as fertilizer so that it is not available to the rice plant. 
Dipping SCdling roo()ts in a.ISlUrrv ()f st i, water, and triple 
superphosphate is a))uI 3()!"(,i )re Tfficient than broad
casting and ifncorp)rating tile fertilizer. 

We ire identifying d(eepvater varieties that could be 
grown in the fillow seiS()l oi the \larovoav Plain. That 
woufl ieCrlllit ab-1out 12,()(ft0 hecta res to) be d()tuble-cropped 
to rice. 

Latin America and the Caribbean 
In areas where rice harvest is elaed bc1.ause of lack of' 
labor or poor weather, head rice recoverv (yield after 
milling) can be as impulrtiant to tie farmr :Is rough rice 
yield. (-lead rice recoverv tends to decrease w..ith delavs in 
harvesting rice after peak miaturit'. ) Although So1l(,l differ
ences in head rice recovery calin be ascribed to seasonal 
effects, \ve are studyiing genetic differences, in cooperation 
witb the International Center f'or Tropical Agriculture 
(UAT). Based on head rice recoveryN after delayed harvest, The Caribbean Rice Improvement 
we have classified rices as reistant to delayed harvest, Network evaluates Improved 
rioderately resistant, noderately sLuiscej ible, aId suscep- geimplasm Introduced from IRRI 
tilC. We'expe!ct thIt these Milling evau1tions vWill AlSO and from the International Centertibl. \e thseepecttha illig ealution \vll lso for Tropical Agriculture. 

a.ssessn ient of varietal performancepermit mllore accu rae 

at the farn level. 



The first International course on 
seed health testing Inrice was 
conducted for 19 trainees in 
cooperation with scientists from 
the Denmark Institute of Seed 
Pathology for Developing Coun-
tries. 
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CIAT :lso sponsors the Caribbean Rice Improvement 
Network, which evalltCs germplasl introduced from 
C1AT and IRRI. 

Education and Communication 
IRRI's training progriam is aimed at increasing the capabil
ity, of humain re_'sourcC.s ill nationll rice research systems. 
IRRI also plays a naj )r r()le as a facilitator of the worldwide 

flow of rice inlformatiol. 

Training 
IRRI training programs are designed to meet the needs of 
its co0)perlt( rs in develo)ping c(L1ntries. They include 
regu la r training (M)rs s c()nductCd at IRRI, professional 
ad'a ncUnlent ll'()Ulgl graduate sIudy ait cooperating uni
versitics ()I visiting scientist appcintrnnts at I R I, and 
cOrl'ses ( rga nizd to1mCCt specialized trainling needs. 

In 1988.. 1( scicltists fr()ni .i3 co(unlries were el

i(olled in variou)tis IRRI training progranms. Am(ong theni 
verc 20 visiting sciuntists, 29 postdoctoral scientists, 12 
collah irative research scientist, 87 Pl 1) and 49 MS 
sch lars, and 22 n )ndegrec sc'hol:ars and tell ws. 

\VC haveWI()rnla c'1)lab )raitive graduiailtraining agree
maents \vilb 3) universities, having concluded agreements 
with Assaim Agricultural lnivcrsity, India; [Universiclad 
Federal dc Pelo t:is, Brazil: ind C legi( de i P)st-G raduados, 
Mexico in 1988. 

, r 
IA 

\ \ \ \ \ \ .1/-I 
,f, 
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We held 20 group training courses (9 regular, 11 
special) for 260 trainees from 38 Countries. Included in the 
group training courses were special rice prc duction courses 
for field and extension perscnnel of Canb(dia and Laos, 
and the first international course on rice seed health 
testing. 

We started an IRRI Alumni Newsletter and publisiled 
two issues for distribution during the year. 

Library and documentation 
We broadened the scope Of o)ur literature dissemination 
program through expanded linkages with the Interna. 
tional Network ()n Soil Fertility and Sustainable Rice 
Farming, the International Rice Testing Pr()gram, and the 
Asian Rice Farming Systems Netw)rk. This permits the 
Library' to dircctlv answer the info rmation needs ()f an 
additional 350 key rice scientists and 375 research workers 
at 217 sites 0peratud by natio)nal agricultural research 
systems in 10-1 countries. 

Communication and publications 
At least 8.i,000 copies of imajor' IRRI publications were 
distributed during 1988. Of these, i5,84i6 were in Fnglish; 
the others were translations generated thr )ugh our copub
lication program. 

Of' the English publications,-i1% were distribluted 
free, mostly to key Third Wo rld libraries. Almost all 
translations w(re sold Or sp0ns')r(d by d()n1()r fulnds. 

Teln bxks in l-nglish were released. An a Iditional 
seven translations of' IRRI pLiblications were copublished 
by national programs. 

Four issues of the IRRI repor'ter 6 issues of' the 
lnter ational rice 'esecw-c , andnewsletter (IRRN), the 
IRRN Subject index for 1987 were distributed to 9,500 rice 
workers and 1,500 libraries in 1i0 countries. Eight IRRI 
research papers were issued. 
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Recognition
 

arly achievements of IRRI administrators and scien

tists continue to draw wvoridwide recognition. Two 
of those who have contributed to improvements in 

the world Iod situation since 1960 were recognized this 
year. 

The 1988 World Food Prize 
Dr. Robert Flint Chandler, Jr., the first I)irector General of 
IRRI, was awarded the World Food Prize in October, in 
ceremonies at the Smithsonian Institute in Washington, 
D.C. He was ho)nored for his decades of work toward 
improving the w)rld food situation. 

l)r. Chandler established IRRI in 1960 and served as 
its head until 1972. l)u ring the first decade, he m )lded IRRI 
into an internati()nal center of excellence to help alleviate 
hunger worldwide-he defined its research directions, 
built its )hysical plant, and assemlbled the nucleus of its 
international research staff. 

Ie also served as the first )irector General of the 
Asian \egetable Research and )evelopment Center in 
Taiwa'n, China, 1972-1975. The World Food Prize is spon
sored ,yGeneral Foods Funds, Inc. 

The Rank Prize 
The prestigious Rank Prize for Agronomy and Nutrition 
was conferred on )r. Te-Tzu Chang, principal IRRI geneti
cist and head of the International Rice Germplasm Center 
(IRGC), together with Dr. P.R. Jennings, former IRRI rice 
breeder, and Prof. Yuan Long-Ping, director of the Hybrid 
Rice Research (enter, Changsha, Hunan, China. The 
award was presented in London in March. 

Dr. Chang introduced l)ee-geo-woo-gen, a Chinese 
dwarf rice, into IRRI's breeding program in 1962. That led 
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Traditional variety Peta and first 

to tile development of tile first high-\viecklig scemicdwarlf high-yielding semldwarf variety 
I RRI x'arietv. IR8. released hie inl 196 1138. 

Or. ienris \\',S hono redI f(1 hri s 1-()Ie: as an IRRi 
hree(derl durIIing teC eArHy deV(eI pine fl f ) 1( lrl 

l-ijctic, inl ( una in tOw ~h 5 
'he Rank Prize e ie111d IhNd 

Arthlur Rank to) e-()Il contrjltlotjon to hu An nd 

1988 prize is onIll\. the sixth agnTrdiioaanld Peanitiofir 
given since thle fund wlis etstahlihed. 
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Finances
 

IRRI's budget 
Summary of financial supportto IRRI core and to special andcollaborative projcct received 
in 1988.' 

Amount (tSS) 

Core Special and 
collaborati'e Total 

Unrestricted Restricted project 

Support from grants 
Asian Development Bank 450,600 450,600 
Australia 629,64,i 966,378 1,596,022 
Belgiuml 135,235 135,235 
Canadian International l)e'velo pnent Agency 1,182,421 20,085 1,502,506 
Dienita rk 405,175 142,092 5i7,267 
Eu,'pfeanEcontaiic Coniimounity 2,050,830 2,050,830 
Finland 249,180 2i9,180 
France 2(6,120 206,120 
I:edcrAl Repullic of German, 564,162 169,339 53,262 787,063 
India 111,921 111,921 
Internatiomal Bank for F:econstruction and 

l)eve'lptcnt 1,950,000 1,950,000 
International I)evelo)plennt Research Centre 79,459 427,569 507,028 
International h:t;nd for AgricIIItoral I)eveloipment 2,117 2,117 
Iran 83,065 83,065 
Italy 387,402 800,000 220,000 I.07,402 
Jap.n 5,691,103 2,049,56.i 7,7.i0,667 
Republic of Korea Office of Rural ID)evelopment 98.000 98,000 
The Netherlands 150,756 110,974 261,730 
Noirvay 127,684 127,684 
Organization of IPetroleum lExporting Coiuntries 108,671 108,671 
Philippines 137,196 28,951 166.147 
Rockefeller Fo11uindation 136,600 249,183 385,783 
Spain 29,990 29,990 
Staibilizatin1 MUcha ninl FIund (CGIAR) 1,150,00 1,150,000 
Swheden 552,787 21,959 574,746 
Swiss l)evelolIunt Cooperation 671,282 671,282 

Iip_.tils arccu;toun1Cd otr n ;i taish ;isis. Aniounls shOWn in boldf:tce differ fron 1988 pledges from graniors in that 
ilicy may rech i 1987or 1989 pledges rec'.ved in I98 nof, or iiy n t reflect Ihu fultIIan Otiii1988plcdges, which are anticipated
10, IbCJe'eived in 1989. A , ivernneni (if Frantc itlugh the ies acarci rga nizat ions ORSTOM and IRATJ provided 
IRRI th eNiC's if tuitlr residc n sttientisis; tile ValueC of their Vices CalMnli he (Iuiantified. 
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Summary of financial support to IRRI core and to special and collaborative projects received 
in 1988 (continued).' 

Amount (US$) 

Core Special and 
collaborative Total 

Unrestricted Restricted project 

United Kingdom Overseas Development 
Administration 1,546,396 21,600 1,567,996 

United Nations Development Programme 1,815,200 1,815,200 
United States Agency for International Development 4,128,028 1,757,856 5,885,884 
Miscellaneous grants 66,782 66,782 
Funds reimbursed under collaborative research programs 
Food and Agriculture Organization 23,000 23,000 
International Center of Insect Physiology and Ecology 44,926 44,926
International Fertilizer Development Center 45,086 45,086 
International Food Policy Research Institute 107,393 107,393 
United States Department of Agriculture/University
 

of Minnesota 
 9,080 9,080 
University of Giessen 35,030 35,030 
University of Hamburg 23,610 23,610 

T o t a 1 9,324,258 15,943,643 7,257,142 32,525,043 

Receipts are accounted for on a cash basis. Amounts shown in boldface differ from 1988 pledges from grantors in that 
they may reflect 1987 or 1989 pledges received in 1988, or may not reflect the full amount of 1988 pledges, which are anticipated
to be received in 1989. Also, the Government of France (through the research organizations ORSTOM and IRAT) provided
IRRI the services of four resident scientists; the value of their services cannot be quantified. 
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Trustees 
DR. FoIu'sr F. Hl.".( 


Chairman of the Board Emeritus 


PizoiF. K-'.zo HIEMMI' 

Chairman of the Board 
1-12-42 Utsukushigaoka 
Midori-ku, Yokohama-shi 
Japan 227 

Members 
Ms. TARt' NH SA A. A Itl.i.Ai 

4-B Amynabad Co-operative Hlousing Society 
Siddheswari Dhaka 17 
Bangladesh 

IR. Jose V. Aliw'mA. 
Prresidcnl 
University of the Philippines System 
l)iliman, Quezon City, Metro Manila 
Philippines 

DR. Ai.Ntt HO 1l.t 'Mi-NS(: ll-t N 

Winrock International 
JL. Kumbang Raya No. 6 
P. 0. Box 62, Bogor 
Indonesia 

A.bitgr F. R.Bogor
Arbeitsgru~ppe 

Tropische und Subtropische Agrarforschung 
Postanschrift: Bundesallee 50Indonesia 
D-3300 Braunschweig 
Federal Republic of Germany 

HoN. CARtos G. I)oNGUEcv-iZ
Secretary of Agriculure 

1)epartment of Agriculture 
Diliman, Quezon City, Metro Manila 

Philippines 

I)R. LLOYn T. EVANS 

Division of Plant Industry 
Commonwealth Scientific and Industrial 

Research Organization 

p.o. Box 1600 
Canberra City. ACF 2601 
Australia 

DR. WAlTi P. FALCON' 
Director 
Food Research Institute 
Stanford I Tniversity 
Stallf()Ird, California 94305 
USA 

DR. K .Ai :s LAmii' 

Director General 
International Rice Reseach Institute 
P.O Box 933 
1099 Manila 
Philippines 

. ITIIA E. O iENG 

56 \Vest Park Avenlle 
Kew, Surrey, "D94AL 
United Kingdom 

I)R. IDANYONIAN OKA 
Research Institute for Food CropsJalain Merdeka 99 

Bogor 

DR. M . RAO 

Special Director General 
Indian Council of Agricultural Research 

Krishi Bhavan, Dr. Rajendra Prasad Road 
New Delhi 110001 
India 

http:Itl.i.Ai


IRRI HIGHLIGHTS 1988 73 

DR. YOOK'n SARIKAPHUTIO
 

Deputy Permanent Secretary
 
Department of Agriculture 
 Person nel 
Ministry of Agriculture and Cooperatives 
Bangkok
 
Thailand 

Office of the Director GeneralDR. HOWARI)A. STIiII.I M. S. SWAMINATIHAN, Ph 1), director general'

Emeritus Professor 
 Ki.Aus LAMI'E, Ph 1), director general'

Department of Plant Science 
 FERNANI)O A. BERNARDO, Ph 1), deputy director 
MacDonald College of McGill University general
21, 111 Lakeshore Road MANo D. PAT'rAK, Ph 1), director, research and 
St. Anne de Bellevue, P.Q. training 
Canada H9X ICO ROBERr L. Bot'RyIt':N, MBA, director, 

administrat ionDR. M. S. SWAMINATIIAN' FAtUSTINO M. SAI.ACtI', 13S, CPA, dircctor, 
Director General protocol and liaison 
International Rice Research Institute EDWARD N. SAYi;Gi, BBA,director, finance 
1). 0. Box 933 PU'jrrA M. L.;si,,, I3BA, CPA, special assistant 
1099 Manila to the director general 
Philippines KjlIN WIN, MS, visiting scientist 

PROF. ZIIANG YItttA Administrative Staff 
Director RiEBtECCA C. PAS(:t 'AL, MS,manager, food and 
Institute of Crop Germplasm Resources housing .ervices 
Chinese Academy of Agricultural Sciences Zos.to Q. PIZAtR(), LLB,, manager, legal office 
30 Bai Shi Qiao Road PFi)Ro G. BANZON, II manager, security, 
Beijing safety, and shipping 
China B. P. GilII.I),AI., Ph I), IRRI liaison scientist, 

India0 
I. TANAKA, D Agr, part-time IRRI liaison 
scientist, Japan5 
WATER C. TAIPAN, BS, IRRI liaison scientist, 
Indonesia and Malaysia
 
DIoscoRo L. UMA.I, Ph D, IRRI liaison scientist,
 
China (conSultant)5
 
EDWARD I). SPRAT', Ph 1), project manager.
 
Egypt5
 
SUt IIAMOY B1SWAS, Ph I), project director.
 
India, t consultant)' 

Cooperative Research Staff 
Africa 
KRISHNA A.LUIu, Ph D, IRTP liaison scientist for 
West Africa 
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K. GOPALAKRISIINA PIL AI, IPhl D, IRTP coordina-
tor for East Africa 

Bangladesh 
Jitwn' L. MI:lIrosit, 'h D, research systems 
specialistIRRl representative 
Noili. P. MAGoR, M Agr, crepping systems 
agronoist 

Cambodia 
HARHJJ. Nirsmrrt, Ph 1), agrononlist and 
team leader' 
RAM CGun CiH.t:i ARY, Ph 1), plant breeder' 
ERiNEsr W. NixNN, Ph 1), research development 
specialist, 
GiwctoR I. Wru.s, Ph 1), consultant, IWO-
Indochina Prog, am 

China 
0Isc0oL. U.MixL Ph I), IRRI liaison 

scientist (consultant) 

Egypt 
ED)WA) D. SI'RATI, Ph 1), project manager 
A. P. K. Ri:u)m', Ph 1), plant pathologist 

India 
13. P. GInI).YA., Ph 1), IRRI liaison scientist 
SVDiiA.loy 131SWAS, Ph 1), project directo, ' 
H1. DAVID CATLUN;, Ph ), entomologist' 

Indonesia/Malaysia 
WAL.TER: C. TAIAN, 13S, IRRI liaison scientist 

Japan 
I. TANAKA, 1)Agr, part-time IRRI liaison scientist 

Latin America 
MANUL. J. Rosri~o, Ph I), IRRI liaison scientist 

lh 1), IRTP
FEDERI E. Ci'vAs-Pf.:]z,(O 

coordinator for Latin America 

Madagascar 
13. 13. SiiAi , Ph D, plant breeder 

JAMEs R. -l.oiit1III, D,)h agronomist 

Myanma (formerly Burma)
 
RoSEN)o K. PALPS, IPhl 1), farming systems
 
agronomist 

Thailand 
DONAI.D W. PlICKRII)GE, Phl 1), agronomist 

Agricultural Economics 
JoHN C. FliNN, Ph I), agricultural economist 
and head-
CRISTINA C. DAVID, Ph 1), agricultural economist 
J. BART DIT i, MS, agricultural economist 
LUoNxi~)o A. GoNZAL-S, Ph 1), agricultural 
economist 
li.xtlIi L. PIN;AU, Ph 1), associate agricultural 
economist 
J. SAMITI. F'.jSAKA, Ph 1), visiting scientist 

Y1' ,1110) IAYAMI, Ph 1), visiting scientist' 
Ro)iERT E. -ih'Ki, Ph I), visiting scientist' 
Kilillw O'st'KA, Ph I), visiting scientist 
N.IMAi. F. C. RANAWI'IA, Ph I), visiting scientist 

Agricultural Engineering 
GRA.MI: R. Qt'I(:K, Ph I), agricultural engineer 
and head' 
Josi:ii K. CAMI'IELiL.l, MS, visiting scientist' 

Agronomy 
St TRA K. )E l)A'rA, Ph 1), principal agronomist.rr 
and head 

CUZAR P. MAMARIL, Ph 1), agronomist
Kixii Moomy, Ph 1), agronomist' 
DONALD W. Pi'KIDG-, Ph D, agronomist5 

Kii:ri T. INGRAMIlPh 1), associate agronomist 
ROIAND J. liumIlsii, hlh D, visiting scientist 

JA,%Iis E. Hut., Ph 1), visiting scientist' 

Cereal Chemistry 
131:N\i.Nuno 0. .Jc ANO, Ph 1), chemist and head 

Communication and Publications 
TiIOMAS R. HAR;iOVE', Ph 1), editor and head 
S-iritxEN J. BAN'rA, Ed D, edit)r 
M. LARI .- Pou.Aiw, Ph 1), editor 
WILIAM H. SMrIi, 13S, editor 
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LLOYo R. BosTIxN, I'll ), visiting scientist . coordinator for Latin America5
 
IAN MONTAGN-S, MA, visiting editor' K. Goi'AAiK (iStA PILI.A
, Ph 1), IRTP coordina-
VRINIA Kiumi.-., MA, co1nsultant' [or for Fast Africai 
I)EVINI)FR SiARMIA, MS, consuhantl 

Library and Documentation Center
Computer Center LIN,, M. VI:GAR,., MS, liIrarian 

Gi(Io;i, C. Kit R SIK, Ph 1), software coordinator 
and head Multiple Cropping
SlX E. C)'CO)NN( Iii, 3S, C(Imputer hardware Vi I() R. C.XI ,.xi,, Ph 1), agronomist, 
coordinator' offic,'r-in-charge 

l)i:NNI' p. (GARRITY, Ph 1), agronomistEntomology 	 RAxm Ki'.N .M P..xt.i:Y, Ph 1), visiting scientist' 
B. Mim SHiTIARDi, Ph 1), entomologist and 1F.W. T. P-NNtNG )I VRIES, Ph I), visiting 
head, scientist 
JAMrs A. lrIstIlM;, Ph 1), entomologist-
OS..In 1%)(.lnD..X, I) Agr, entomologist' Plant Breeding 
RA.\lSil (. SAXFIN., Ph I), Unt)m lblIgiki (-IaV S. 	 KI sii, Ph 1), principal plant breeder 
H. I)..Dll(LvM.., Ph I), Cilt~iloilogist ' and head 
Z. 	R. Kiit,., Ph I), associate entomflhlogist l)lFUK I h Rlttl'il...\. 6-:, lh I), plant hreeder 

WlNI)IlI. I. M M 1.1., Ilh 1). visiting sCit,nlistl RYv .(:111IKI:I)A, Ph 1), plant hreeder' 
PtI!IAA. C. ()()I, .MS, isitlnl.g s'iCInli.si Tsi 6 :t Mi ()(,A\\.\A, 1) Agr. plant l)reeder' 

S)li.A.\l .\\\..X,,. SI:',\AiIill ., Ph I), plant I reecderIntegrated Experimental Farm SVi S. It\.X\I, Ph 1). plant breeder 
and Grounds Rl.,, (:mi ( i iti , 'hI), planl lreeder' 
ORliI ) G. S,\Nl(),, NIPS, Senior flarn 111d II. i. SllAIil, I'll 1), 1),1itl bIeuder; 
grillnIs stil)c rnlellndCnl h \isu: J. ZAP.I., Ill 1), tissuc culture 

spteci:itlist 

International Rice Germplasm l),\,i IAN S. lhAX, Ph I), assOL-iate plant breeder
Center lI).Xvit J. \.. Ki.L, lh I). J.ssci:it. pli1 breeder 

,I.:si.lAy A Sim ii, Ph 1). iss Iciate plant hreederi-l (itCAN(.. I'h 1). principal geneticist Ml:ilir. A. Aitit..i l:.\i , ,\IS, visiting plant breeder 
and head ,.X\NI i. (GI JI:11)( I)Nt, \IS. Visiting scientist 

rAN 'ItAN,l)i'N .. A. \'.il 'h 1), assO( i(ate gencticisl I~ut 1 . l( I, 'Ph I)., visiting stistili 

International Rice Testing 1) Kim, Ph 1), visiting scienist 

Program Plant Pathology 
V. 	Sl:'sIii l)I'RVASITI.A, Ph 1), Iplint bIreUder and 11.\\.'hr\ N(I -W.AI i I). plalnt paItho logist
gloibal coor)dinato~r Ind huC-.d 

MhiiA.\imtAI) AIKiAl, Ph I), 1l):ln1 brCetdCer I ti0) IKI I hil( ), I) Agr. plant, pathologist' 
SA.X; \W)N AiIN, Ph 1), assOciaitC plainl Ph ),PAiI. S. "'lN. I I). plant paithiolbgist, 

patho )ogist e'pideiniIi1 igist 
KIsiIN.\ Ai.iiIi, Phi 1), liaison scientist for ANwIRII) P. I. RtIliY., Ph 1). plant pathologist' 
West Alrica; Il MIttII Ai.l. 114>IxNiAN, Ph 1). issociallt plant 

lMANiTIi.J. RO N)slt J, Ph 1), IRRI liaiisOn scienist ' patholigist 
Fuiti(:(il E. Phi.\s-l'li:,,Ih I), IRl' Il l l:i N, 'h I). ;issoci:ite plant pithologist 
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HISATOSMiI KAKI', Ph 1), visiting scientist 
JEAN-Cl..\tI):E PROT, Ph I). visiting scientist' 

Plant 	Physiology 
i \,PhI~tNr .\"H ;... 1) Plant ph1ysiol-

and heaI 
Gtii\cII \KIT., 1):\g., plant Iphsiologist 

G -- l \Vsi,,l..\, .r pl;iit physii dngist, iit I) 
+ 

1..>+,I) sciur'itiK. "l K..,l<.. Agr, visitingl. t'
SlA i i..I scientist,) visiting 


.iiltNI. \\'lli\ r\, Ph I),visiting scientist i
 

Rice Farming Systems Program 
VIR-I1.1() R. CA\tIAN-AL, Ph I), agN)110iflis1 and 
head-> 

.Jt1!iw L. N 'si Ph I). research systemlsl 
specialist IRRI rcprusenta; ivu. 

J.\\Nis R. 1ltii,'i:i Ill. Ph 1), agronom list 


N i N1.. NI Ag',. cr)ppinig s'Stems 
agnminist
:iK~oois K.t P.\i.IPh 1). sytemsIRcNvm m K. . fl1-inirl svstellls
a.I( ll lilis-

l) Nsii l i h I), visiting Scientist(;. i, 


( .\ I.:'MAI. Ph I), visiting scientist i
 

(l.:Ii: \'. . i;ti,Ph I),asscwiate 
visiting silnist, 

Soil Microbiology 
1\\.\() \\T .\\.dil. micr)I) Agr, s)i] ni )iologist 
ind hCd 
l.jAlDisli K. LAi.A. Ph 1), issociteiL, soil 
inlicr()hiot< gi,,1
 

hli:iw A. R&III, 1) Pctdo)gie, visiting scientist 

Soils 
li: i\-t ii >iVI i:, Ph I),soil chemist and head 
"iRI-N(.I \")()Itiiii:A), Ph 1). physicist 

Gi N 1.1). KliK, Ph 1), associ'" soil chem ist" 

Statistics 
KwAN~flA A. G Nu, Ph 1), statisticianand head 

Training and Technology Transfer 
)..\x.. i\\i,;,Kg!Ph 1), traiing speC iliSt 
and head 
GIIN L. 1)1N\IN(,, Ph 1), scielist (international
collhtburatiun i 
o 	 lh -t l
 

. NIl tiir, lh 1), agr(m mist and
 

team1l1 leader 
-
,


EN, ! W. Ni \I. PhlI). i-ese;,h development
specialist,
 

liii N. Si t.LI.\\ NIA. consultant' 
(;Ii(i() J. \VH.i Ph I), Constuilnt i, 

Water Management 
SAl )i 1 1.lBi 1hAN, Ph 1), agriCulurl engineer 

and hed
 

ndha 
Gj RI:J. NR11)1s, Ph 1), associate agriculuiral 
gic r 

I.Cft
during the year. 
"(On study lelve tralining. 

1.!Jined and left during the year. 

'.j e.)inCd duiing the 

, Ctia ye se rc staff'. 
")ied during the \'ear. 


