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IRRI toward 2000 and beyond 

The goal 
To improve the well-being of present and future 
generations of rice farmers and consumers, 
particularly those with low incomes. 

The objectives 
To generate and disseminate rice-related knowledge 
and technology of short- and long-term environmental, 
social, and economic benefit and to help enhance 
national rice research systems. 

The strategy 
To increase rice production efficiency and 
sustainability in all rice-growing environments through 
interdisciplinary research and to ensure the relevance 
of IRRI research and the complementarity of interna
tional and national research efforts through close 
collaboration with national programs. 
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Rice Research in 
Crucial Environments 

ach year, global poputLion 1or l11i vast ma1,t of the riceorit' 
milo I\.ls pc thanIIh vc,'. oiII!IS. c re Fa III.1d II801 ecollnmes (Ii the atiCnlarlvIW01vi J)ir[ IIEimillion pe(ipic., Hlm'h cir. ,iiitih anil SI5)uti ist\,i \\~ie'r.. P<)Pu-


million hf11lcci.1trcst if*lat iin l(\i\. iS hiLIil. hrciaink- lime 
1rmilll' (n(i lanl !I shifl\d yield Iirricr is critii'il. IMil IM(fiernE . 1)1rLIuC- i1lClIll t)1, 1ictilti:1l hiigl-ViIdilg ri(e 1 1111 i 

FA:i W'C Ml dcIII( )IVp )' ' . I'.ll"d hi(i()II. h1vCAI+ IMl I - c'.IS I *C, ,l CUtllC1n[ cO f ll',
.iniinL ~iriimt ifh itsph' ll t '.t Id hil (0l [iriiluii.cl rii,,W \ild U'ilig . AHL'lli)l is iM)te is 

(,Iless and Ilss hilnd. and ith \\ hat i', c ch ljhin,iH'\\ p inlI\ ' LISIni dHi 
,
,tcnli i tcn les \\vt er anid k"S ti,[)PKIluCIII Lii1i iltIcr \i dls, 


l.ili( hr. e Risk I dl l
fi11)()dll i 1hlught. 1)(i)r 
Tle inherent( hII il shil, \cci'llhnn. icul- disesc.,s and inc'ct r-,th l arlliersr in "l i falmim rstr;il resa cli isLil ich_ --- mn itin ins arec i cl h)uraLinll 

PiarlicIl:um friIrS ill crIciil cM iRii1- in th Iess fLiwiril)IC r;linfcil h'(Iiiwl SLI III 
illellt(s )I tilt' hIhIIlit'I1V ICSs-lCi l- fr()Il ill\I tcting in the' IM (tlrn, hiljl' c'Oi 

yCI-c cR 1 r HI- I 0i Ii L i* SliJlC, :f the wi H I-(d-- viclkIin liCCl i 1 

tillU- l) incrlIsUc and! StUsliil their Iht wi incr11ise then p iilucti i.
iii- itill l 

hluctivil. I itltiitt aie intensi ely lItnpriV
(veil gemniphsn anld inegmateIL
rI)IilpCdl-lINshcdc to prlice t,\(. pc"t,l ntrint.l nIllanagenitent Wch-

IhrI. IH even Iu nC I(ri v I ,I mVC, amf iLC
u--artI 1 Ic)'iod to eiltIce 

i\hiii7n ,'l15 StIcss. Itli tilt'Ii)1 \.1-uinil in ill\Cvstment C(t.S, aild ite
 
inkld . being lircid ilt I)II)CIlnttiil as risks. 


jplC Strtggle, H) fe-d lhnmscluI-s. * Tl•h Iwklinds in generall ald 
aire ciCer i)rating rapidly. The high- irrirtalh n SVxsteIms inl partiLlar depenCid 
prchiLI agriulhturVq I ile p1 CssilAe in \llw -lr,Ierve, ilTwCar catchIllCntls in 

lV to(I 'aski-nviC(lgC (he'peCn', oil i the uplils,I miLlfnning faIInli-
plan iiC' 

widC rangeu t itlLIIS l'iiVC(il fr1oll lies aIre aill(on)ihc w( rld's poo rest
t 

iioi-rene\'w\l)l natirial iCshurlics pc2Sp. l.h inlliIcIR il Ithe cx-


In Sith At.sia.i SOIi 1C,I llilli i ltvil )nlmn'Imt,ilv flragilC uplald L'nvir 
hI-carc-s of highlV pr)nIdnetiv( irrigatil Ihis been uLinilrrl ni1 ig 
ricclads- 1pcrcnit of le total iimi- nCgmcctc(d. IRRI is CeinniiitICd tocil-
gitc-d area plinted to ricc in the tribulingl to) n\\ 5,llIti(lns toinlprweVCd 
workl-arc sh ih\ing signs ( 4"fatigne living<4 ColnlitiotIS in lhICsc rural cni-
Ip to -1) r inlmets Ivhich(ui nIemsflien lll(et iiige n fe rt i- w\\ h''.'a.tlmMV (if'e t(VIvu( 
lizr is netedd i priiucelhe important rural clture- a.same )wll. XoJ.11lsl 
'al1tl Hi (Of IriCe a1sI) s a . *10rV ,I Re2- <larlrs \vh(o ciop the fr gile 
sCarch into the cause.'s anl inll(oppm r- and vnlnera lc ileia I'tgi( )ns if thc 
tulitiCs fir ailleviithellh prohem is grehat ri'ers 1C dlailh wvit th IlCoi-
indrwav, straintslintrlfi lleil f( pn)nc MIRls. 1iacltl 

The Inherent 
challenge to 1"~g3 

agricultural research
Is to help farmers-
In particular farmers 
IncruclI environ
ments of the
economically less- .-lp dc u tie '."" "
d v . .)..." :
developed countries 
of the world- 

continue to Increase . 

and sustain their - ..
 
productivity." ' ,
 

. .
 
- - ...
 

,\ 


,II. 

CO 

ICiem
soils. and pests". liitmfyilg 1lt,

natives and rcdtiin1 iu illIliL )d
prin. areas a' critical t0 inp illg
 

their Well-Ibing,,anid ploductility.
 

This ailnual cp hit foir IRRI 1 )<)2
199)3 liilihlits S(llic of (iir ttlrrc'll
 
ai (inillinllenti, ill icsc'-ili an iln
tcilItinll 11 scriCC.eS. The C ,iiilitaelu ltS
 
repirC(Il here" arc'It lfw cxanleius
 
ill the' lnsituics prigVcss tI(AVad 

aelit.ving its ghl: 
7inlprov ibll ('I/-u'lli !/ 

U l'll ,( i'rai. hi us o/' '11 
./''1.(a1d(Odpllic'(IrItlH'r. 

those 11ih ll ilicol.m. 
This goial. allolllgh staiJil in 

soiWli'What dilfcrent wirds, lis im

Cs'nii:illV the samL' siniC, 

2 
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IRRI Iiln, ill the 1998. The research agenla we lll- progrims and management in 1992 

U mlntiflu CgCOi(l ln0ic, sociall. and cmn\i- nImred (1u. identifies current crucial aiffirllled that capahility 

in nll chanec()ill.lting tilhe issics IIC anticipates the research With i f iward-looking program. 

wo(rid. I1cet ing the go ia is on.lv p( si- needed to alleviate Iice pr)ducrtion funilclan'nta',i clau cd structures and 

hie thrI iugh ctlCk lutnelhip it aill colncerns oft the dcecades alhcad. It flcilities. Ind strengthened scientilic 

colICc'rilc'cl: pohlic and pivateeCic lr : tAkes illt( Icc()lint the ( ntinuing c(il- leadership, the cntiie stafff of' IRRI feels 

1i\A, iI ellnIS a1)(. i rilnelilrn , fiints ldi i uncl piepired 1 r it' colntlin uing aIdvCnturemigovet, ll Ii(rdluce tn 1ng li 
orgaiilai l i;iati l iin llc,iirl- Se'dlcin talI eCictuCtiil in three\C Ve'5. il i'ese'lrch [i iim1prove tihe world's 

li Ina rec .1acni elf its. IRRI nirole i. in Incl c.ts pri rities fiii IRRI's roile in lml)st iillp(irltanif, itct crop. rice. U 

ii liri the 1cIne'tic rco iiice hase c1ndctilg ricC iCCarclh inl crucial Cn

anld tlC T1.hIlnageillt ()I Ic-ItItrl \in imll.ll,. 

NiuI(C1 elatedI to theC CIil~titi i (A' We arccndt that IRRI is ca
rice . l L ' stinlillL S f l)iits share I 


llh'c" cI Illcc'lrl. \\ clc at1 lh' c'ntc'r ihilitv lr tihe cievelolmient oi lieol"
 

)I iIellbcw dicl.i oilln lll(;ilg all IRRI tlVotiiin hle aiL, at tlhc sAI Citile.
 
r iicltiring ilhc' i~i~t hlf if L)i2 ainc noIrwe highl p-r ddic eCLiC'icc-h~ta.cd ag

intol 1993. ,e ricuilt ia prtl n Sy\'cilus. The lx- Klaus Lampe 
Mic" iLi-diiui-tei'it plain lir 1) )I- ternal Review Panel that exiinld I Ur DirectorGeneral 

1, dt'\c'ii lpecl thte I\im-i- )ilictil 

3 
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Population Growth
 
and Rice Production
 

!IC IAcC IO Ji )oultiol 

go-wth ric) proction cllision has
\V[t( 1)(! \\'on. So) far. Face hasI-KC 

c. mn hat. Although 

popULati ()fI' sW L\ereiceitp:l( ri Licsd hy 


ine gcI p rcent o rthe l[ct 2 Xears, 
the hiigh .yieI Y)oSihlCdifIfusion ofLldVi,dIc I 
newV rice tchnn kept up.Gholml riceht v(cc\ 
prc cdIicticn dLoulhid. tl price of1rice on the 
XX(rld market fell Iw ince tlrhan -10 percenat, and 
per capita rice cc msurptilcl n increasCd 1y an 
ventracL 25 percnt. 

But pc pu atil s in the majccr rice-co nsume-
ing cctlcntlriC, cntilic to swell. while growth 

in production hIs slowed draMIaticalh' in tile 

10 COuntrIies 1 percent of gl( )Iat:It aCCoUlt for 8
podcI tioll. If' thes.e two tirend(s C01niILtIC, (IC- iR 

mand inniny pnis of' Asia will outstrip proi)dtic- , 
6ltioC Within just I feX years. (hanges inl the dietsof people in smec ncwlv-irndustrialized and '
 

fIst-d \VlI0pinl counIltries Will Uc dich cgC the. 
general trend. 

P0critV aIl iitiin isan additiclnalI fort,, 
hehind increasing demand Ifor rice. Millions ()I'
Asians and Africans still lack their ,seccncl. 0)r & 
even their first, daily rice meal. Recent projec
tlions shoxw tlat need fcr rice will he some 0 
perc-nt higher in 2025 than it istoday. Yields 
muLtSt more thain double just to maintain current 

..... .... ,, ,';, ..... 

I ... .. 

India. R.Cabrera 

Millions of Asians 
and Africans still 

their second, 
or even their first, 

-- daily rice meal. 

Ulack 
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i 1'
 
Poultin In th"ao 

10contie ha acon 

fo 5prenfgoa 

* .*'.' '\ production.~' 

fori 85 peren ofgoa 

slowed dram-tically in the 

produtin.pouto a 



I.)CI. Cap1it.1 C()fSLi fli)ti( )fl IILrII ust 

iflcrCASC (2XVfl more t() ifmkc pri )giss 

iri\Vaid (ACVcrulhiflg nllilInut-itiOn and 
Jmr)ct ill Afritca Iad '-( Out h Asia. 

Achieving food security 
CoOIlI 1,CV1o.V aIho ou thle \\orldIs ;IhilitV 
to) 111 n he.1OIC )nlaIiol f'tO RI qua 
Ii()IOnmals [o) he glo owing. III a nIIIlho.?r 
(4t cil-ichs, ,ittcfltio Ul iS, 'hittinil ion 

illircasinig I~~JiXity to) cLn.scrin. ' 

nata Is iiLc I ) )( 0ol. enc ics arc 
alL)ca~nLORore(4of tlucu Iimitcd re-

Seclich ILISto )I(oiCts thait aill at 
C) WtS 'ifl'~ thle I LIIII' 1c )-CO(Ilo. IIJ. 

anld less to) ihosoi lilied alt cesn 

fo0.1POdI OILIi(ll 

\\hat is roeedcd is Nioolnil -In 
iiuitIIx-Nppotn~taiwr.$~> 

I1N)ic\-mlakelrs ifl thle ecloiflicaiI Iv 

IC!Ss-dCIC C0)pcd COIMiC 11M)ne31ooar-C 
sititiniz iiCIuah'si. Mm1an counltncs an - -'C .i 
\VtIlh'I lrawi ,UhsidiCS II')IIOilAgriCLl

tura-,l inpu)Lts. Md4*II~l"iIC~IIIt 
ill \vater ICCIC\eChIpinenCt a r"Id inl 
3i-~iCUItuI 111achadCXtcfSlsfl. I 
Inrstead lt:\ey - IClad ptinI.(7 1))licies tha 

poOftecroppinlg divcr- ificaltion It thle 

Financing *(I.tilte dcvch opmlent 
aIdma into.,lan1CC of1thc irrigationl 

systcll and dralinao.g Licililics that 
tn CI Cd theidifItlsi ol Onf 1ICId c r'i CS inl 
hcl I 900 s and 19-0 s ha"s Iessecned 

ClraIaI-IticaI I. 
Anl importan11t tactor, hchlird tils 

Comnplacency toowar'd r'ice plo odnCtio on is 
dclining~r.Cal prices oil thc interna
toional numrket 1LitWoi tRa dc in \- I\'cs 
anililsit flit ica'nt i percnt ()t world 

1:1tXalileI. China anld IndCia, 
c(msfl510 *v pecent ( )1tgl Ia-ice 

11'pica SItsc Oftnatural diSaste.rs 
Ih0rCC(d e:ithcr! ofdthem'Il tO ilinpo on Ist ,I 
simll traction )f,nfliional do..lliiid. 

sustnially I)IiC \IC 
,S~hUI~t~I 1apananI o)tlth 71.~e 

open tncir ( mstic niarkets inl re-

Banglaocsi, R. Canrera 
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Many countries SI)MC( t( nIlrnajttoll p f)r(c In ,clnlcrI. ain imptr l- it. 
are w ithdrawing Iii criiz tnf l rra c in ;i}.licL lt ti flhjL ,i\' in ti ,.n l ul"i( -W ns lln lt 

' isubsidies from 
C1 1tlntric 

reducing invest- CXlI),CC [() t'isu. ill II) )dtl('tio)Ii an1d ll fil hii (h0lc,1+L.tIC 
ments in water ( )n 1i11(IIcr hanld. if \I\iJi,.,,1 li\t11k)Lt+dl p)rCL11r cint 

agricultural Inputs, O)Iln liditicS. \\((lid ricl ciL S can c is to) ;lhi,.\Lc sc'l-nlhiicC'V 

tnir tlhi 
resource develop- MIil ( iii)))di LidCc l 1() (X16i *iCl ll.f41t tk(1(.Mtir (iIl llt ()f In tl.. 
ment and in 

- d .t S, 
research and l'(W ('Xi)l(ItS. W\\(ic ric. )liCCS \\()._] AciO 
agricultural ( ' " r du ti .. ait a1)Liir tll "1 . . ri'ClL,pt.rClknt 

icin, S>C'l-.SIlficiCncv is diClttCd 
extension, and 11ll Iho(.td\\ • tiu v's rico. rdlt.'.eiss ()Il t) '. li iti \aiiltliiitv ()l I)rCiin
adopting policies ipIll-;l-cttalidin (1thCr r cxchangC tonld1(1liil '11CCl1lljltt"iIt'C'n
that promote I" 

cropping diversifi
cation at the "'C ) ([linlig (lCcilC ill inlkrrl- liCL ()I ttin v ( r;lIIC inIt.CIatio l 
expense of food ti lil rio.' pricc,., is priiariil thc r1tCSit kcal \hs .C iVgh in cal ItOi l pri, i 
grain production. (d inl,.,,ii l (l st;l(4- SU l))Nl chddicitS ;tri II1W inl CaIS O f ('.lli)pcu tili( i 1)I. 

tl;llLt 
A Ci'()llltl' i Ll iild tIl(' I 
... ll in ) r I, ( )nlv '()LII" CX I)t)t't- S1.(II'I.Inscs . 

.A, F\ n (tll"ll'iC , \ith high in,tCnC 

i; ,n- CI ltP '1nd thW C1tlil 
1\\( -thiI (It' t1Clhiil \\ (lid ltarkC't. I11w-Cl 15 iMC il'l'll aChroa, h ve tlid 
ThL nllji(W riV iClCip) 1ll, l 

\itinl and i;tr lt lnV I l(0 itlf))nrt rlti\Vciv 

, rL'iS tll,- to( Il iitili sIil-stllicn.\ 1w 'nCti)ll

ll 1.IAginlg ,nntrit. ti.nCS tiovSa,',1h \il +I; FiW high 1 h(c11L • p)r(O c 
-la j.il, ia cl SJUitli :\ 'lii. In ,\sia, thr u)hI) StIplJ)I'It 10 rioc'i 'linlnrs. 

' .. univ .\liasia aInd Sri laItka MVt' aj Prli(,cvlltAC'rS in the nlaj()r CXpI)l-ting 
1n11i)IIT'S. L1)1litlnicCs ()i iiica -ISStl VSiCCS 1) 

-2z .. " 
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7 ILm 7 



S,,upport dI1c1u,<Stic prices. Adiistilg 
,IUpI ics in ICS i )Ilsc' Ic()(l tilil 

cienli id is ScCii as :ll issue' that lceds 
toi e rc'5c Ied mc),Ilv Iv ptcclictimn 

\\iihifl li i lA uiVidnic \ rv fc\vr 
c cUlitrit,-io tnit d.pIVil, x-thc ccII 

,
chIlc wras Nccrcl'r,,. 

Signs of declining productivity 

(Ic \l il ice rc (iriii ipcucti il ' 
lst 3.' JIu,hat> l;)eCii lprin~iilV 


.dt'liii\ecl thrull i\\tll ill \ilcl. But 

tic" ,sti?-c'.trcc,'iltcLildlc iit \ic.Icl 
tl ilirn rscri, 


trciicl \\illl h'Cr. 

isi e I. . R,'o tllat 

. M 

lW'c'(tdu i k,cc)iphic.itecl v aIit ic cw 

dc'chtictic c11in rii' ic c<
,ire'a..\s+ tihic.d c 

c'-i'rc cIuin-iie f lri. cc cltlici, 
.'xpancl, lik'. ricclii is l+.,ir- twIccst 
iuhtii;lli/, iti 1;inio crliicni/atticli'P+r 

l)rinc, Ilk' 1980.. tC hiestd area 
ci i.,k I il ( p.cLc,,iLir uIhi I 

.\h l\ii r. ;lcld Mhilippiic..,.tht.' 

II ,Ci\ incultl+lil ccllcccr itnclucc 

p() Ilicic'S It clic )\ t.c. ii i l ]niicls 
tic ciii ricc i t cii ,ndlitc nc cvc'h\v-vc'r, 

thi i iiic'niii\cCiicc ctt~ict '-ricc' 
,,\scilo hicrick')li iricc- s1 tcn. ricc' 
Jrc'i\\ill clc '\iiicc\cn Liscr. Tl ill 

ilnnsi\ thicI cic' io hiicic'isc' 
\ic'lcs iWcliic'cII ' aiitcilHiic .Iinicic'asc' 
in t.lc'iiinht. 

lriiatci' ii cc c lintl Ikff aliic s i 

-) c'rO'1 &it1cil supplies. \h,t 
liiitci .illrcaiclv Lliihl"-icliig 
ictIchrin VA riCics andt icir hc'sl \iclchS1 
a;ic cachin nti;iltie, Vilc cItLI 
Sc enJists rcireic' cchtain66 itli 

da\ c\\ IciicLt<c s I.u . 'ci.,Icts inilipain 
ild c liith c ci hicc hluctuiaitc'ch 

Li i
arcitncd 0 t (.m tcc cr hct;arc' id 
in Ih11 t nc ic us. f( C lastar'cMlId 
thcrcc: ccc'c. ciclcl i China: 
hilchldcii;i. aiicl thiC' PliiIljJih aic 'ilaiilil 
X\achLi. Ilnclil. \will ci r'aici thit lCvl. 
F\ cn tl(hic vit'ltircat iaisk Ls 
;ilini Iatic iccI LrLckItic cI 

l Iav;i. 

cii f IL irriga-

L l Occticn cllt redc th i ai'ca 
lililc-'rirri, t 'iticM ii l thd ueicility ccI 

iriig;itu-cl ;iiicl. 

Inl the hunlid ald sluhhutid locCl pr(oicts. In J; pani, there is I
 
Itr()ics th.', uR wt,1,_c'nI;nit-rsp.' lrdirai le iInrkct h rricc pr dt ic'cd h
hci p 

yields aInd xpi-'riincltil vicld plc rltiilI cn.1ic lirnig.
 
is still larg h'ccTusc cIsuch naitura These tre-nLs MV inldLucing SoIile
 
dirc-'C LI tS, fitrn'isi to W tnIchilitIil ci;ltiVrs
s S ll(d10_.dicitS, tc01ia)irWu 


suiN,.crt-iicc Iii ixv raiinlll, aircl that hiv,.e IM\ Viclds, ht1thatt JrKIduIe
 
salirnitv. Sciclltists have- haud limited ric appcalilo,.+,,it hIc'1:;i nrket.
 
Succtss sc l tr iin v~trid tid's d llr had
clcvclc dpiiu Rice scientists live s() 

tol(2raiii cI suctahI dtti imCited sutccc s in dllcl ( sitrcsses. l ing highOi 

+()It in 

ill tilc' l\c drathlc' CMn\iir I C (itialitt. (IualitV Iciors aItSi clc'pCeiIld oil
 

.\ ti tcllc' inc.re' riced \ .iC-gllhg cciltivitrs With ]CtiCer gltin 
cl+icilts the 

List 2 v-\:Is A's.iclii-v cl thifnIugh cciistiiier pre-I tc'ices irlclihcrneit 
pl1ir1tinIi g,,ciic:il.v idlic cl \.iiic'ties ccur'ti0)UMisC. RLeseic'hi (M (jLilit' lharac
(IL'SigrIicl icc Icetric isivc toc ilIhlIItS tc'risiics :iinchl+Ircdcing [hWci L litV graiii 
.iinc :+tieI1iIihG tloe illUtis \iith iIIusit h ' Ot IitrV-SpeciciC. i1d that 
iilItc.'ii\c' :tIJplic;iiirci (i .igr(w.hciiiicAs. rescarch is ccdstlv.
 

\iiii i()ii ii1i\c+'r'igc' \ic'hl5l ,iil(ill
 

c(cuintrics ishighly Lc(rrliiecl w\ith The demand for rice 
ttiTcreiccs il tis'(i clical c'rili-i Sc tauC thai tlhe cunreit sl,.hw\doV 

. Inl cCutinli'is \liC' c'Ci tilict Usc is (i' c )ii ini ic i rCcdtictioii is at 

c'SNlI.stp 


hc, iiicrC.iscc.h IS ;i 

still low\\. yiclc s'icl pn1i clICtic, cilc s tcSItiuggish clcUcnd, pa;irticu

applyinig 1innc c \i\vhIrc inccu ic.iiicl 1cdccl C Il
fe'rtilizr. i tiic' r'isks N1CIs liti .,Lilt i ;ici ' c';icicIcl hilh ICV-lves 
il\CSIn'ielt c duld ic rcdILuceCl. (: >1- chlc' toi-ilil eci clic clcvclccpiilet. 

Ir iiic'iill Iic itc'cti ci, 


hic IIIaV cliscc citage iici'Uiscd p'r capitat ic' laug] T clcpCirIcls
 
'I'IIS i'(c'il\ii( Sticlit's Ohccc1isuniimioit IScs \V that 

iitll,;kC 


ise' Ji"Wgic 

\\lit isn , iigc'n'ra'- Fo+dkr ili1t ilciCie
 

LIC 'cliiiS.l iii gc'nc'r;iIl . ( cl\col <f illoic'. 
c'cOIlc' ICcwc'st 

iin plati .vpc'anl nLxl-gc'nic'rlin Ilevels. ricc is 'i hlIXtirV. IlhC' [-()()r rcl'y 

ic'citcclc kcv thait ci 
iiljUtiis i tl c'-l;iini Iciiidlllil'i' cctImsc' gitiii ;incl s\ t-,ii ihlo. \ldthl'il 
IM leclc'-a Ill; c'nL'ic theCir iic lcii)CS iilciCAsc. thci' licC 

ci )p r-lic's lcss ()n i Icc\-c.st Ntlicc's (dl foo( ciecrgy

Sc'cl ItIg1( il 

iltuiinlltin Iailral rt'sci'c ccc'ii)liiiitiil gc cc's lij. Ric'c' I)-coilic's
the tci cisc 

\\lilc' r Visingviecl.. ic'ch\i\chclog Icss iitc c l mil ;ilt the high ill-Nw\ 
is nccclccl iciT.; ricc cit,, his a aln lllImcc.SVstcliiS. in i lc, lc pl i e 
the risky en'ntiriciiLc'nt1.5 ASwell Isin expel-nsiv cc cls-vegetaIl. hicmcad, 
tli ' fish. Ieat.havonarle Cm iic culiltns. 


Anteir flct1t\\ichi.culd slow In A.Sia, ptc'r
ctpitl i'icc consimSllp
g iclth iilln rccllicti\ity is lilc' iilcais- tioln has.IchCclinecl ( [nin .l\'n, South 
ing clcmal ii ricc with hetter ciling Korea, .\lalax sia, and Ihailancl-ihe 
(clhiiv. In Chinai. 1i1n c'xaitplC, rising high inc Iliiclcllc' illncm counlries. 
ilices anl ic(hicc'dl cc cnSLii' The inc mcIihreshold at which higher 

' cO)ntrilingit dliity,sihsicliCs i ri,c ai to t Ire_\t-'c l t+Aods ar' suLsti
increasing deiaiilicl'l high tucc rice has llot vet heen reachiccllil t:v Itec 1"r 
ricc. [his ric cc'cnitiiaiicls pic'iiIiii lc0r China, India,. lc[lcesia, and 
prices in tlca-in iic ir-keCs, aiu l uIell'i Ba,;ingIlcslh-ihe cmitries thati 

l' \rit Aci.it fcr7()ipelcetarc agtr'Aic)"Rc tic's \\it tlhe a (id\. 'ld iic-ce 
graiii Italitie's cc clSult-s like. land itcc insuluiptic iclolliaitc glowth 

\ii thcr cliceigi'igl nstiliicrL Uc cl clnliicl ;i' rice. I 

ceiuuainch is or envirc c:ciiienl-iricndlv 

i 
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Crucial 

Rice 
EnvironmentsTie ecosystems \vithil 

\v'hidh rice isgr<mvwn are 
characterized by elevatioll, 

rainfall Rittern, depth of floodilg 
'1n1d drainage, and hy the adapta

tion of rice to these a(roccoloica 
facto)rs. 

F?........ 


Rainfed lowland 

Rice is transplanteo or 

direct seeded in puddled 
soil on level to slightly 
sloping, bunded or diked 
fields with variable 
depth and duration of 
flooding, depending on 
rainfall. Soils alternate 
from flooded to non- 
flooded. Yields vary 
depending on rainfall, 
cultivation practices, 
and use of fertilizer. 
Rainfed lowland rice 
makes up 25 percent of 
the world's harvested 
rice area and 17 percent 
of world production. 

Crucial issuc-s. Areas 
where rainfed lowland 
rice is the predominant 
ecosystem are among 
the world's most 
densely populated rural 
regions and home to 
some of the world's 
poorest rural and urban 
populations. The 
rainfed lowlands must 
contribute to the pro
duction needed to feed 
expanding urban areas 
while preserving natural 
resources and improv
ing the well being of 
farm families.u 

, I; 
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Crucial . 
Issues 
in 

SJ 

Rice 
Research 

alilitv ()," W, "lit, I'mlllit'rs -u+, 1
 

lm:isc',thec ahlilit(),f .++:Tthe,. .S , ):; 


Iui Il~~~c I )I\{) Ll]',IAI) fSIAci 

ri(YIiCStII( I)t(i S I.p 1:1cIphc c 

\' '(kIII),I is kit,1() ru+I-
tll l'I).ifl'<II.S .iI -. t, th,.generate:
i,,
0 1 , iincii i 's- Li i ' i*S ic.* i c \i\'s to 

l~~h~l~t~tant finrecrs.1 i1 
cni ili I\Jl _ _ i LI!,\ l i J'iL. 11i AI.i,. i IC I" SC p1I 1'h(rIntiellp)1'll-

l+,i l ,1 "J11tA.lii,.' i-I, 1lti .[.( RnIti 1'iIIIii 'tc 
SjnidC1lf LA'-


u rt.\ r sili (' IiitlI Ii ti'L 


C~li fIIili l-I..l kltijic. iIfI lkilioli 'md 
t olIlitiu s It' [II I slhiili tL rSiihric-

icl.rt i iilichilliil I(I)cl i i 11111ics<. illnhic\ t 11C r rwI in itC 
i hic ill wIslC iSsl hc.tlocni y ItS iS Ii \ ldil i cri i t\(W lie i 


lll tilI :ih :lIih il il
s ,iiiI1() 
IciiI c iIIl s ". 

'+
 

The challenge Is to 

a continuing
series of scientific 

or diseashes....advances in agricultural
technology. One example 

technology in breeding 
rices resistant to impor-
This apparatus enables 

biol astic transformation 
inserting foreign genes 
Into rice cells, where they 
may integrate into the 
rice genome. 

10 
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Upland 

Rice is direct seeded in 
non-flooded, well-drained 
soil on level to steeply 
sloping fields. Crops suf-
fer from lack of moisture 
and inadequate nutri-
tion, and current yields 
are very low. Upland rice 
makes up 13 percent of 
the world's harvested 
rice area and 4 percent 
of rice production. 

Crucial issues. The 
uplands support millions 
of people, most of them 
aL the subsistence level. 
The slash-and-burn agri

m..
 

W -3
4 

culture that often follows 
logging in upland areas 
opens the way for seri-
OLIs soil erosion and 
degradation that impacts 
the lowland watershed. 
Improved technology is 
needed that will help 
rehabilitate degraded 
uplands and transform 
them into sustainable 
agroecosystems. u 

J. Figarola 



Deepwater and tidal wetlands 
(flood-prone) 

Rice is direct seeded or Crucial issues. Rice 
transplanted in the rainy is often the only crop 
season on fields charac- that can be grown in the 
terized by medium to 
very deep flooding (50 to 

flood-prone areas. Yields 
are low because of prob

:T; more than 300 cm) from lem soils and unpredict
rivers and from tides in able combinations of 
river mouth deltas. Soils 
cycle from flooded to 
non-flooded and may 

drought and flood, and 
crop failures are corn
mon. Yet these low-lying 

have severe problems of areas support more than 
salinity and toxicity. The 100 million people, 
rice crop grows as flood- most of them in poor 
water rises, with harvest farm families. They need 
after the water recedes. sustainable production 
More than 15 million systens. 0 
hectares in South and 
Southeast Asia are sub
ject to various types of 

uncontrolled flooding. 
West Africa and Latin 

. . .America also have some 
flood-prone riceland. 

. 

Cross-ecosystems 
:/ . 

Some issues are common to all rice
growing areas: concepts that link rice 
science and technology developed at 
different levels (gene, cell, tissue, 
plant, ecosystem, global community) 
and integrate ecosysteni comporents 
into agroecologies. The research 
makes use of new techniques and 
newly-developed methodologies and 
has a longer time frame and larger 
spatial dornain than ecosystem
specific work. E 
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People 	 Productivity Partnership 
Helping improve living 	 Increasing resource use efficiency. Supporting and 
and working conditions. 11. lVilng i"lW input ()uipLit CIti- working with partners. 
FI in' tl nl Ucit ilCn'th n - CiCn( ())1fiCnl , Wltl ',1nC (rkin w Iih r t. n iWillli rXSC 
nt)h ti I AI ti ir r ti c' il . I'CIi h.p\h1\ - Irknil lote n ti 'h itsJili 0iiS1I cig: 

."I i() Iti Alcl Irl liClstaliiil h e n lro )illinltl.c i fli6 Irnt. )cfccli()10 Car)inic'for ll i e ing 	 S()l\c
h1)lhcii it tli - R(n iof()l ill tlhW 0).Si ()1 I' nlahling NCiclitfic" c'()ll~lh
(,I",.\A lllc ,' l ll ic', 111()-c' \\I)() I)Ir(0 1lut i) ()nl A: i C i 111hur-i 1,111d. ()1;1i()1 ( pI'))itic".ll hm)rc rs 'Ind 

ill rcwdlh lc' hv r'ldLC 	 ipr)Ill'i<;, 

dN, 

P('r it IlWe risilllt l It' 	 l'ri.iiCl nhi ccn i Mi .llCM
R-'C.'cAi'-'h i'S L-S~ilc 

'()ildlii lln. thl 'ir-CLOM Mi)liit" SIIILIN, Caring for the environment. Cxo:hlIl(,C ()I, illf' )Illllti()ll "inld 
lI t'rh 'l ,tllc'ir \\cc'l]-h1'in1. Thel v ()lr 1i.i>+n ll"0 LI''n ' ,ll1)(Ati A:lC\ln dccr-CN'1i111h lh)1tli~cs 

kllnc d(1-l1',4r i ll S( )ilcr )i . 

lhclpc'd t() iipr'mc dwi~cir \\mrlkiw, Protection 	 1.1C , Nl)C2(2diin g, 111C 

Permanency 	 \ llr sh(w IillC's. Il11ld L-llVil'( )IlIllt'll 

Sustaining the i)llli( ) lrt ,ini lt. I()]- ritv 
natural resource base. C Cits l, iill() ,tlt iCiiitiittC ()I' 
T llc, 1)(-.1-11r v ()I, tll(- I+()()tI l lr()- " l Nthlilltc' 	 tl-'\(--Ih)I l i)1r()cltiLI(' c 

cl i 	 1>I)Ai,t ()t+ \ hi(i \\I Ail rtclv, ulininlli;,vt i+()lluli(n, ilm~tirccl the'
 
111(1f:i/c)r IL "lilt i .', to) tCl\ ii'( )lllIlL'l'lIl lllI&Ill h1C.1111h .
I(W ll 

t MIC It', ( 1( l ( I l n' ()I'(M~~n All'c: l 

tilt' "'IWOLtc dli\('1it\ (d1 rkic+ ;IIIL ()11 

htLi,, I) 11Ah(d Ililt' I.ilti1'iI t' llr tt.I 

ha,. 	 "I,()il-\\ j tlc.i-hio( )q c1it1,cli\ itv. 
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Irrigated 

Rice is transplanted or 
direct seeded in puddled 
soil on leveled, bunded 
fields with water control, 
in both dry and wet sea-

sons in the lowlands, in:'"- " "1the summer at higher 

elevations, and during 
the dry season in flood-
prone areas. The crop is 
heavily fertilized. Using 
modern technology,S -yields can reach 5 tons 
per hectare in the wet 
season, more than 10 
tons in the dry season. 

":- Irrigated rice makes up 
55 percent of world's 
harvested rice area and 
75 percent of world rice 
production. It provides 
the major supply for ur-
ban consumers. Growth 
in irrigated rice produc

tion has been largely 
responsible for the re
cent stability of urban 
rice supplies and prices. 

Crucial issues. The 

irrigated area devoted torice is declining and 

yields are stagnating. 
Evidence is mounting 
that flooded rice soils 
are not resilient to inten
sification pressures, and 
that the productivity 
made possible by cur
rent technology may not 
be sustainable. Yet the 
irrigated system must 
produce even larger 
yields, economically and 
sustainably, if future 
populations are to be 
fed. w 



RE!,~ 

Highlights 1992
 

PEOPLE: 
Helping improve living and 
working conditions 
Ucritl,nc.e rot anddm\andfor rie

Ii\l.l lltt A.. it s t hat IIoIllrrr',itilat lpthit 1111 t'lrllit 
the'-rIFAlC-( 1" )I'tl)lls tn1ikC' I)CMl\CC-t+ tll'.illliZitlg the6' int1MnLc' ill 

lil'lltl'-lcl'/I;111(1 sust~lillin,, 1thc'r I C' ill 1l'_tUl'VC Ihe Illl'

1tIiia l IW l StiC I ti.S a nId ill 'tlllkl 'tll,It il ill il'd f)ith t'r)i k i 
Ill i,.IN,>icv I.;:Jil t~l., ts (&1) aind (~&tCchr )1)ih iill:i) i' li,.y- 

CAt,hu' c l-tidL-~S U) .Luil intldli,.cmtill Ilind 1()-SCIr11C\\Ib, illf(Wrn11ii01r 
dir-c'ti lmS tl~1)icv Alrd rc-scM:uh.71 iu')i' I 


Urbanization, income growth and demand for rice 
Ill,\Si',i. 1 L' ,l ,i,.CS :M ;lvL , 1L',,Sol'S did.,l'l,,.1 7t\v(-tIlirl' S( hv ill i)L' cm l 

ilRl'I i., 1th lll()SI illlp) l'lJll1 StMl I U lliL'.s, lit.-cO IIIIu CS Ill()lVt.Ill t(ilt. 

1h1,u11i pt-'rccill t &1 th '[(I<ll cA]IihC sl.Stl .-. -icS 

FvcLri lI1-1 I,,.~ClIilApi ()I* h(VI ill~MISunIil~ ricV Ill.t dvCCiliinl C(Mll

trio'.s illOMC on'illultc's
With r'JIpid COcM(MliiC ,glrMxlli Aind Ili'-hl ()l'M.sunl1plioll 

N)>illCrc'; IM\VLr ll'illM lc' UlliC'S. I "MLTcC'S ltil l'.0i thatl.-ill lil.1C t.'{ l d theIOI''ls 

C'>ntritC'1() ('1llMIC'S ill C';.ll R nlli"ilt 1licicsdc'IuL-11L help)ill I'(Wrxnul1.tin111611 

tI(aVAR Sc-I*'llIuffiCit.-lcV rill1I(()(+e l l.s. 

A.S pIrl ()' ll11cx < l )l-~rlliVL-Im i ll'cn \ ~h ill II:IRI. IRRI,C'n I'+' Alld~
 

nl.tionl'lipn 12,i11-ll \wc ill ,.hillnd. ,ltu(i,.-d ctLIMit,,C'S 1'(W rice'. VMialhlc-s vLTC'r 

1hW sh1'.'( I'i,.i(Vinl<tl(4 i n C~XI)Cndil ,W ilnch.'X1111io~ll rllt+ rli,.c ()I'r'iC 
'ind he il'l ,rIi,.V Mll Mld liltC >Irz l) inlldtA ()'1 n l(KiliC S,. 1~'.11 
The hlpl+ lhc-SiS:111:11 LfrliZatio l ll11',ct>s 11t n l.itt.crils hy .,hilrt,c ns pi 

1i11C hlddt' Sl11,i1V 'alt~d 1()i'ikVcrvA in l lI t+,',Alhl XiS 

(Cl't+),SS->.'t'it~ll l + r thef l li', Illt0 .nStlillC crcc'l v()I*I -3 <ifLVC d 

ri'i I ~ld ihina. ill6c' I' l I':lkilR'ti~tll--( Inldi. Inc .l l u. R,.'lullic ()l'I~ 

Sumn IPhilipl Thi;il:1il,.. mid "lakl',n Clhilu-v,,rc u 1:'.l. ts :I c"t',. I-A..si'i 

vWh< l, 11W IIh. hrtinI~llt Ahl(u h \ . lhill iShn l d Itff I ,)tl [, it+lcMItn 

Still Ip()siti\.-: A I I VC 1C,ise pcrc >nI +\ ill i1ir, ill Cin.illO Wrch.'adlh) :1i.-l IVIVrc-111 
ill(TCl ,1.S,.-I'iCCt . 2 I)C'rtn C,:~ ill M RhtAlO M (I)lltlllio>ll.ill lll'l<n A')~ il"IC'l 

11c: 1.8 1)(AC'l'1. in -,c' l",l ' l t~l~ ll>i1 illC1-LC'lWC lll 
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Iti) 4)4* A Pl L ( II.I)C 41dMIMI 

i)lTl(11 I1 klV. I l~ )CIU4)441i4)Ll 4 

J~wrowulu JInn 

'4~ ~ Asi~i i'~ t\:~tIt( 4LI4\ 

'c" ill h ill-(411, ccIt 111114) Il[4)ill4. 

Oveal demand foriI~ro 
ricein Aia i 4.t'4l i4)~t.142 4 I41~it \\)4(411 l4(I1It S.IS4 4L11 sII)Ild 11 IL')4 1)(1nl 1 1 ~ 

g4:ils i1J4rt'4444W11 )44414' ytll IIi\ i) [14 4ll.114i 4(iA g)C 1(44(1 

18.1 ~~ 11 ol lki l dh 



Impact of public policy third tc jd()pti)fl ()I' m )(Ierfl high- 1909-89. 'I'echn( l ic, ch:,Lge was 
and technology yi elding ctiVs,. and iure than a the driving t wce. 
.1CIsCI' ,slllJtI' vI/ vI(loi . Rice pl.(- telnthit an increvase in tle ea'l. I:arme1rs' ad,( )ptio) lN'c Mtde'ln 
ductiun in .\Iva I iL;a 111rinIlat high-.ihling varieties c:,nitriluted1t 1 taider inrir lic.n, 

-190k) :tlld CliV J)-ts stc11-nateu'd it II I98 , p Sl ilt.('. ' a,;TthlSidi.S 28 Ix(u"ovit (0' 1i1c inc SC. Th1 next 
a.n nnd 8., mlilion toll. :a vear. 'The C. (n , ricnit.lltril in nt \\reV.with- ll ls illpc ciant [attcrs inv lved the 
th -CMCrnnntr ntr cdt ,ceda, cliic,,1iratvn ,td tu private sccl(w was a\ailabilitv ()I infk)rilti, n: the guy
pac ge- ld,,i ,d tc ,ncc crag., al ,Cdcwed till p rt ipate in ra. mar- e m in l's ag rictltural intlensiticairn 
tnr .,r tc ad+ (0tin cdern ice tech- keting. lhe fertilizer-t+-ticprice pr( cgrai c(lcntrihLttt, 2- pecent atnd 

[Ic )i y l.Pr duicticrI LI C .\ J SpeCtcCI - 'ati( incrLTCsed r',ptlidy, tlSe(' Ifclrti- iplrc mcvint in liter'tacV cc cntrihuted 
Lar 3 p.rn.clt alve.ar 'vt,.l intic lthe lizca dr( pl-'ed precipit ciSly. anld lice )() p20ici t . Breding ()1 s'c ,1 11nd 
liddle vi thew . 'ils tell, thir.'d lTtation ilruved high

.\i t halt the1c increa t.ueilnl prc- .1 c(se ,slll/(/v !/ liltlollesh. I'ic(  yiehlinl varieti s a'i;s() nut'de a sig
cIuIctio)n can he traced Itc greater uh(e(t ,1activitv lic tanning in1 Indune- niNicalnt c(cntrilnlitcn U 
(d chemlical ,rtilizers. mccr 11than a sia[ 'rew,\nearll. 3 pe,,rcen1rt A \.' 

.........................-...... ,. .. +. .. + ,. ,
 

II
 
Y.1
 

"6vV 

1A. 

n.R 1.
 

,i .. -w"" '.. . .. .. .. • 

+:? . , ? + . + - + .. - + .- +. . l , , . , -¢ +; •"v-; " + ++.:+ + : + ++ i.t,+ .i . :i++ ++: . + . ' . ++ . . . . ; + . + . . .,F .L . . 

•+ , ".. .. .. . .; + +. ++, + 9::; +1 



Information inthe 
rice genetic 
resources data 
base includes 
descriptors on 
morphological 
characters of all 
accessions. 
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IRGC contains PERMANENCY: 
about 74,500 
accessions of 
and 2,100,ofwildSustaining 
of 0. glaberrima,and 2,100 of wild 

species. The base 
collection contains 
seed samples of 
54,682 accessions,packed inpartially 
evacuated
 

packe partall
aluminum cans and 
maintained in long-
term storage. The 
total active 

collection includes 
seed samples of 
about 20,000 
accessions of 
0. sativa, 550 of 
0. glaberrima, and 
1,400 of wild 
species prepack-
aged in 14-gram 
aluminum foil 
packets, ready to 
send requestingrice breeders. 

the natural
 
resource base 

lie prnianency ()f which the worldh the f()Od production baSC on111Ldr[lie vears,'Il relies, nlw f t10 c'€n, de'pends, onl tile care: and 

Onn( 'cc dir t ned hetfrice s onl t1I tfire'ti t ()1" the genetic diversity of rice and on Iusbandrino the 
l3tair ISOURce Ibse Of agriCuIlure-soil, water, hiological achYv

ilV. PrCsCu'in geneltic rei, i_)Ilrces in erp)eltuIl, Civevaluating the
[ ()ng-tCri ll .fctsOfi nl siVe c'( )lng Of ric 'tiCl(I, miti ating 

farmlers' risks tInugh chatra:cAterizing rCSOU(RVIuSe, arrCsting degradation are 

IceC'(ssi\' Actix itiLS. 

Preserving and using genetic resources
 
The 1Inte'rna1tional RicU Gnrmplasin Center (IRC) acquired 2,.318 samples
 

r(in 19 C'()1ntriCS in 1992- 2,111 O1CUlti\aIt-'I riCL and 207 Of wild rices. 
Thie' nCw samplsC', caine mainlv fIOm (:hina, Canh(hdia , La s, lPhilippines, 
BanglaIdCsh, and ViClnanl. NlIh than170 \Vre llci('d during missions in 
which IRRI scientists worked with scientists of the fi( ((cunt'. 

and nationalpo grai staff iembeis c lcied wild rices in India,I/,( llll~t(l~lFr)~~ils~t ~ ' h'sc(lccI'Iwl i'' nlcii 
lnrins, annr, IndI tihe Philippines. In ilh(it first exploraion through
 

\Vest Kalianuntan, Ind(hneSia, tlh telll 6L und It'Cw ild ( )rp:z species:
 
0. q/ic/adisf-O)l thile coastal areas, 0. r-iUi'f I roiIn lO\v-lying fOrests, and 
0. r/'f)/onqoi fr)il tihe nlidlC iachCS (1 thC KapyUls IRivCr. 'idal 'anlp
 
rices were Uc(Ilcted f ) I Sintang.
 

0. nivl'ti- \\,Is cU(lf cclV trOnll saline tracts in I ttar Plradesh, Inlia. Col

lections also wiCe Made frOni the Only kno\n Philippine pn pulation of
 
0. /'i-pf~g'on. 'his Species has l)erennial features and Will he : genetic 
sour'ce fIr dee )pmlent (Ite CI'elnn iaI ric'e plant pr jcCteIf fr' tie ihind 

rice ecosysteill. 
1oth upland and riainfed t ditional C'ultiVatCd ricCs adapted to high alti

tutls Were C'ollcCtCd fronl f'ields bewlen 1,300() and 1,600 meters above sea 
level in Chin state, Nlaniar. 

Rice genetic resources data bases 
We have integr'ated genetic resources data hast' tables for Il()le eff'iient in
formation searc'hes and added V variahleS for some descriptors, inclutlinglneI 

a uniform set of Uc)l( r dfescriptors applicable to all 0r' species. 

Other infOrnation in the clata base incluCes seCe \iabilitV data Oiln about 
45,000 accessions andI isozyme profiles f'or 2,811 :iccessions. The isozymne 
profiles, cl\\eloped in an1ORSTO-IRRI c'()llah)riati( n, are part Of the tihe 
increasing LISC of ne!w biotechnology tools 1,6r il)re precise charac'terizat ion. 

' updated the cituiral type file, passport table. and chaic'terization clata 
base. All germplasim clata hases at IRR1 n \ use the I"lC(; accession n btilher 

as the principal descriptor. 
We also uptfatCd tihe International Rice Genealogy )ata Base-rcn irds 

of the genetic ancestry of rice varieties and hv'briclizations minae hy natiional 
programs. Rice breeters in national rit'e imtprovenent programS Wvere asked 
to pro\idec the pedigrees of new \,arieties released hy their pr(ig-lls. 
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gated farms of trOp)ical Asia produce 
more Ihan 7) Ircent Of the w(rld's 
rice. 

iThe incre'l'ed pr(oductivitv of 
intensified s.lesis is il Clf respOll-

siblC h" ti'r t l st:lbilitV (O)f rice 
SUlppllies and the decline in rice 

Pries 3hatis I'1neliling ploor cpO( n--. 
.uiiiC2rs. BUttll n)tlh ill Pr()CIUCtiol is 

le've'lin (dfl. s5(iici:il! flrnliers 

fiekfs are' shl)wing SiIlS ()f(fcC':iS-ItIl tltcttor
ill(' lrOdluCti~itV. 1!i

cle I iS I( )ilIII.L' ih;il lc't)iiilLi( tiSlV 

fl()( flccl Inav 1()1 bu re'sil-ricc''ild s 

ient I()the plrcsti res 1fthe' intensive 

clr(pPlling tht is HCcunlmeting 
riCC 1 tOLCtiiln nC'Cls. 

IlCnSilic,itilnO~lii,4l('cl- rice
 
JlRnItItiti l hC(1;,lIl intr~dIC-
With tilet' 

illl If iill)clrill hig1h-yielding varic
ties in the 190)s--Omly Csterday, in 
teris (A the' history If1 igric uIU "re. 
Stichu ral)iu cliagt' intie \vai)' land
 
is used raises f)r(acl &tluCsilinos:
 

0 lH(\Ois int(2nsif aticiIn inlu
C*ncing tile Prl)diciwe cai)cit\' OIf 
the so il? 

0IIfw is intensification inipact
ing the quailit' fthe Cnvir(lnnient 
and tile well-teing Of flarlllflamnilics? 

\"'e are t(>cutsing first Ol idcenti
fying the key processus and lirOper
ties thtt vr Soil ss1 ulity, chan 

in tile pest eivirl-llinlit. and input 
reitil'-ueCInens. l)atI fYI nl((ng-t-rml 
(2xprilnllts ()InCMntinulluslIN' 
crop pe'd irrigited rice' in tile ttlrIics 
indicatc declining yield trends even 
\witllimrlrvd cultivirs and \\'hr' 
nulriUnts-incliding Inlic(I nutri-
ents-adcld. There is evidencc that, 
cI)ntrarv toIwhat Occuirs in O>ther sys-
temis. 51 il Jrga nic mttea i ital 
nitr () tent mi eases. 

\VC mea2:iSrUed the rCl'atiishilslilS 
inl(ng MhI Jill )pectie s. .(hi iir( gen-

supplying capacity, plant he:tlth and 
nitr(l gen use efficien1cy I nbIh irri-
gated and raiinlfd farmers, fields 
lurillg til ny sCas>l in ce'ntrlt 

LLuzon, PlhilippinCs. Yields On con-
trol lots \\itholul t 'adel nitr-ogen 
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varied widely, from 2.9 to 6.J tons 
per hectare, meaning that effcCtive 
so(il nitr(Igen-supplying capacity (es-
timated by the crop's nitrogen LIp-
take) ranged frl(Oll toi-i 13-i kilo-
grams of itr( gun per hectare. 

The t.imllers did ilot appear to 
recognize the relaionship between 
yield andi thet_+ to sup-soil's capamcity 
ply niltr(igen, and did nIt adjust the 
am11oun of f'rtilizC'r they apliedCl to 
mlatch their soil condition. Yet it is 
hypothesized that the soil nitrogen-
sulyl)'ing capacity is partly respon-

,. '1j ' 

sible for tile decline in factor pro
ductivity in such intensive systemns. 

Greater ability to predict the 
nitrogen-suL-pplying capacity of 
flOoded rice soils would enable 
farmers to better match their nitro
gen fertilizer inpluLts to tle indig
enous soil SUlp)ply. That would be a 
maior step toward developing SlS
taimible, lOre pr fitable ilooded 
rice systems. 

The change in tle basic capacity 
of the soil to suly)' nitrogen also 
affects tile optimal time and am11oLint 



. 

7A 

of nitrogen to apply to a rice crop 
for its rnmst efficient use, the syn-
chro)nization of availahility and crop 
need. As nitrogen-supplying capac-
itv decreases, the match of' supply 
with c.op demand deteriorates. The 
tin;ng of nitrogen fertilizer applica-
tions must hte c'refully adjusted. 

The best time is a1function of 
the plant's nitrogen status ;al 
growth stage. Total nitrogen need 
can he predicted hv a sinulation 
model. A chlorophyll meter can give 
a quick estimate of leaf nitrogen 
status. 

Intensive systems 
are producing the 
rice that keeps 
urban supplies and 
prices stable. But 
growth In produc-
tion is leveling off, 
while populations 
continue to 
Increase. 

We put all of this together in an 
experinent on the IRRI Research 
Farm across the 1992 wet season 
and 1993 dry season. Two wet 
seeded and two transplaned crops 
each season received the amo0unt Of 
nitrogen predicted hy seasonal de-
Inmnd. 

For two crops, the nitrogen was 
applied at the standard recoi-
mended times (for transplanted rice, 
2/3 at transplanting, 1/3 at panicle 
initiation; for wet-seeded rice, erlilal 
splits at seeding, rnidtillering and 
panicle initiation). For the other two 

crops, nitrogen was applied on tile 
hasis of knowledge, when leaf ni

rgen statuS indicated it was 
needed. 

Kn wledge-I)ased timing pro
dLice( 5 kilhgranis imore grain for
 
each ki1 gram ( )f nitrgen applied


1 er 
than di routine application-a 20 
percent increase in fertilizer input 
efficiencv. 

Sustaining rice - wheat yields 
relatively new intensified cerealcropping system is rice in the rainy 

season, wheat in the dIyv sea.. 
Rice - wheat systems are )foundon 
more than 15"milli(o hectares of 
the Ganjetic Plain in Asia. 

Ani internati(nal c()llahora tion 
of' Bangladesh, India, Nepal, Paki
stan, IRRI, and CI.\MYT is identify
ing constraints to the pr )ductivity 
of this intensive systen. Soil nutri
ent del)lti n and groLIndwater cle
pletion appear to be affecting its 
long-term sustainability. 

Less crop diversity may exhaust 
soil nut tents. Also, as farmyard ma
nure is increasirngly used for house
hold fuel rather than being applied 
to the fields, micronutrier s are not 
replaced. 

Loss of' groundwater results 
from increased punping to irrigate 
hoth crops. Other factors include 
using floodwater to control weeds 
in rice, punping to charge canals, 
and overuse of water in general 
(given suhsidized electrical rates). 

Sustaining rainfed rice environments 
Farmers in rainfed areas confront 
variable, diverse environments, and 
their crops are vulnerahle to hoth 
drought and flooding. Traditional 
rice-based cropping has been low 
intensity. Now, population growth 
is pressuring intensification of 
rainfed cropping in Asia, in hoth 
the lowlands and the uplands. 
Farmers are shortening fallows to 
plant more rice and other crops, 
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Analysis of 
Eastern India went 
from the general 
region through 
state and district 

F a iz ab ad steps tofocus on 
one block, 
Masodha in 

U~t t a r5 s ,i' Y.As Faizabad area, 
r a~e ~ ~. Pradesh~.<.Uttar 

state. 

B 1,h a r 

B,e. n 'g a 

srs a 

N_ _ 2 
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Current genera- P 
tions of a new rice ROU CTIVITY: 
plant being 
developed at IRRI 
have sturdy stems, 
 Increasing resource use 
large panicles, low 
tillering, and dark 
green leaves. 

he ,r.iC.ic C I()IrduCc<ti ) ec1eC.I t0 Meet groVth in demandTn.IStcom)le' lrOI n breklirouc(hS at anl inCe\\' the yilCd frti.,r 
I tct lpIcdl C. 0 St) p ercenl increase inahcliVity. \\''e (ann ()t irg1t+ 
ri.ce p i-clti n \\'ithlltlt 11(IClI hillr iliplt ()Llt)tlt L-fic'inc of 
nit\Crlc wviter. ;and tlabor. BIsiaIlly. this man111s matcling iii
ic)X(ld c'ilti\V'rs witlh inlipt vellA m rcm Ill'ent. glihr 

f lac'tc :' l al benefit; the, ' prIO)(ltl('tioIod)ilrt tiity lhatsI lditio i iCI+Cisel re
suiting fimI clangcs in plll and cl ppil g eicic, a(Al( ve, VrV little t) 
fliiiIT cc(().St.. c shetcd b+t\' cc )Mn.ts.,rs.(6inScln lWprcdu.'cers :and 

Developing a new rice plant 
Work ('0itinlic'S to0 dC lcrOttj)Cs f1(r a ricC ivelO)l) l;111nt that ,Will h much 
higlhr yiel p)tCenti:il tl:111 ila\'S est vaietie''s. TIiS -, C'.scteIC'ld ld
clitional (Icni<rS (in tly t:tll troti'i i tr;it- ISSI-;R.NdI' S,l 

C lrgpn ide.S, l(cw a1d (lrk 
crc,ss aited .tincasing 111Charvest inclh.x (the I'efitic ,( )'g in t) StlIw,Aln 
ipl)<rtail ke\ to)higher yiclds). 

The ma is to) the size 

stems., ilar ilIle.ring,. g (e'elIveS, an1diiIAdC 290 

nin aveinuc [Or impl-lving the harves',,t indCx increase 
Of rice panicles ( n andd bigg'r gratins) and red'clues the numh.r o1fLpropimi(e 
dcleVC tillers. LIrge paiicles caln he inducdcd Iy ch li excessiveentro 
tillrin-g thr(,)Ligh a\vter atnd fertilizer man1icagemcnt all hy slcecting varieties 
with lrg:e panicles lnd ()\. tilhering capacity. Such :isthe new plant tye), 

Mclnvhife. 0, r c c nventionall hreeding plcgram ccintintics toOt 11 

matke incre-mnental imprOvelnents in vield. Breuding line 1(R0)819-4i-2-1, 
Which hats mrlneI SleislT; per2+lpiaicheC, Otlyiclded'C 1M72 in the evt Seaso)n 
(6.5 ,lha ti) 5.9 t ha \hith 90 kg,N 1L \e ilso devloped shocrt-staIture(l 
lines with the S(1-I Cirfing4 gene frOnl Shen Nung 89-i60, atiponlica from 
Chiia. 

Predicting yield potential for rice 
Maxituin rice vils ac'li(eVcI in tropic'al Cn\vilrnni ts so fltar ab_iloutlt 
I) i r 1)(spr Ih'cl inl teiperate enviliOnnlents,rc': 15 toi)ls per hectare. Attain
ing tl;it yield ptentiafll depends On w;n!and oln eillperatur(,the variety gri(o 
and Sclar radia lic. 

\Ve hivc duvc-le-cpcl a copllut'r Ml tCht tillitCs the yiCCs ittainl
ahle inldifferent cnvir)liillunts, interprets dilf erncecs in yield in terms Of' 
p'ysiologicaIl valiables, nlld pc )tCntiil ) Ilaplicllar varip)r'dlict.s the Vield 

ety" in a giveln cnvircllilnit, 
()YZA I s in\ ilates rice yield in different sealc c il reflaticn to) the 

C.rcp's nilrt(l sttlcs. lRtSiic s $ can he iddcd tc 1take intc ) ac Scil 
complnltls inclnitr-en :i(d \\'er uptak. 'TheciclCl c-alcuilatsC' daily dryT 
ma1ltter ) n (I lcaVes, steis, atnild rc((cc), tl1clucti pnicles. ummed ;ir(oss ilet 

grwin, ssci., t()C'xllail dilfCr'icC ilnbic )nISS p+>llcdLticciil and11l y'ield at 
Cdiffereit nit1,c'gen levels, witlilffrnr, tli duling, difet"Crl Seaio.Si.,(ics. inl 
different civiiOllill,nts. 

29 

http:Seaio.Si
http:SI-;R.Nd
http:cc(().St


[IS. AllV lltl,l1C'( L\t'l( )lhc'l"II( IC I S, \ lili anc tu l l H '' ' ltl Tll\\ \\'I St V( c'Jl 'tc'dI'JtLttCl)pS -JlV 

i.I111l1 itIl.tN iinV lltii ik lii\sclIls h 'il lllt(\itItII- lNdii ill: i ')i) Il ic.jt'r Ii lhd Ittl/\t S trall' i lcd 
iA)LIl ILI111 ill"L t 
hlitlc Al 11i\LL 1 kLItc 

\\L 'ILI I'r, 
) 'li 'l2 iil-

ellseedll( n))v t 
c l lt dIit 

lZAbIollanCdwa'LtlIML0c-
S\ItI l Ll\ ,is 

(T( lI 
mi(:itll \\dir 

iS,
It w t 

Iii le r.iL'Il 
lc. YitIh li.lil 

t 

If'ill. \ III 11Li IiLi 11Ittii A*lNtL i I hl lt r \\ It rllI S IJL Iltlll 

\\ll.i'tit I IAhI i Lt l iii'-RiiP)l4rt-ti4'i li nc'l\(5L rtkL l)l( 1t'1 l hiIhtr inil l it'h\' A(ll Mi.. IIi )CCl -
tic illiplIt I lk ,1l il\ i lit -t \ \ I tl l t'L( lCi t k lrlt 'riLliltIL I )Icl liil idi1 . 

Mitg li 'L V hli (I(tIM. ( l i11Cill 
[it>li)I MKltl-kA Vltd'ir. tiin ,ll.11 \ 'lT-

.\lg- 'lllJ-)"it.g11 
V\, "i l"'in[c l ..\ 

Ikii tt',ri l 
1ii H'r I Illi\T'rsJt\'. 

\\ti'i.sd1W5,1])i0tMlllJi 
'l'li'i'iLt'XillM\\ h kI 

l\\JILT 111t' 
Wti.S&HIlilS\',S-

IL' llI ' rlll ilt ll kll I Iiit' it Ihii n t L ll )s.lltLI r,1-1i \ 'llll c 
dio\ik. S ili I TllmtI urll- Wet seeding to save labor and water llit'tl..A Iil (ilWxIt ilihc
l)C'Illr .t DZ I prtk icwd ,11l 8-) \ ilh lh t' Sh -llin J\Jil iiI Alllt ' \ Cdtl " il~l \\ 'lSLt't I'V JitVlAi'k Mll 
ip crl l i Ii(I ' ltlJim I .IR-2'i dc ltcl Js "t &Hl t ,l 11r'; I( ) t Icc n ll ',t al i ll i r. r'1()sc t l t Ji c I w '" c lTr\\ lt' t(A.lit,I 
1\ sI(l)Q 3 lf \ \ Ji hi'd- 0 )ll JntldlW '\ ltltIir(l II' lli cr\ ;JInil -11t'n(l~i~c. -I13-- ,n )\%, I l i- ' illIn l ( )r- J )i 
lik) ,'C1 ill ' 111 h t i Jillllcli'i ' \\ t ' F.\ r )I Jlllc~l ii l 2 ;i llI i, NIinIll I 'iALllt r I r dltS k Kr 'tCl C HnS(lHl SlI, tVu.S't 
Ainct \\ t0' W1 1 i11t,;i1I t I ,;i dct';l )' A . l"l l' \ii' I )T (Vc W' Ill;Ill \%Vt', . , l 'I)H10 H I Pl ll I ! , J It S\ c ll In41")111 lI I I l()l'V \\ All 

dli>xitl' itxcrc Hi Hll tl~l"ln "tA'l-'lICl I() tlirt'tl SC~C(tin llt'r61111kll 'LI.l 1() "L r-iCC. 

I lr dt l iC lct h l l (&.i rl l ' t ~ ~ I ll 'rTS\\ I1 lI'in-i(C L' ld l I )(T- 'i \\N0 ;d l FAn-- () \\ 'tSCL-dLdlc 
c ll.Nit Ai: )tL lll LC nl ill,,,' llJ tll ( )'111 ht't h in ,1n tdtt( r-C'tl'l i ll IlV T Iri 'kISl Ilt i. llh16' ldSo ki '-

' liili k lihl ill .iI)C'lt'il l M< - If-I dlill 'rth lllritA >l)Ji rV, k Vt I)uldl(A' il- AiI lllI iri ic tId " Ihrc't'lil IC'I"iIS 
i'ltlr 'dc 'i()I/. inl gl ' dtI'-i\( Jl illin 'lI llt'r l ) llCdt 'rli.l Ic'l;ll - I\l i nft I ~ll .TIil 

-
t'l ihk tW c: III;11 I( M\ tlAiV'. ()I .\ ,~,IP ( ) \\ - 'ill L t'lIc 
iic tiic",\\ ilh 1(n)- ,iA- ,"l ii . lil \\ nc -ll Ilk' W\ 

M(l< lLl . \Ji- lJin L IL ll~ h ilil I ll (It1iilt( ) I T S 11i111111 l 
c'r iln -Ifillhhi 1il k-S' hlllin ld d \ cInlll. J1ILut'h IMiWCt' i 'n ill c't 

[i(i ' d1( rI .S V\'I c liln Ihl i '. - tl'Mw\ill Ih MVc't V\ '.T'Il l ' c lll)lil( rtld(1Il "il .S 'dtllic 'l1, lrn.i i ) h I.C 

ililt'isc', Ilitr n SVSL 'll lt. \l ll l\V .i o~l~ \ I( he'tlilil)[1inIC., 'rt 'lh l t n t ld 

Schematic 
representation of 
ORYZA1. Solid Temperature Radiation 

lines represent 99 
flows of material; -..........
 

dotted lines, flows - - - --------- . -- . Nitrogen
of information. Co2 ,.in leve 
Input require- - -------------L - -- ----- - - - Leaf area 
ments are lati- .. index 
tude, daily V V 
weather (solar C02 
radiation, mini- assimilation Leaves /-.. 
mum and maxi- by canopy . 
mum tempera- ' ". Stems 
ture), plant 
density, date of P 
emergence or Panicles 
transplanting, and Respiration 
morphological Roots -' 

characteristics of 4 
the variety. Time 
of integration is V Devoilopment 
one day. Carbon stage 

hydrogen , 
oxygen:
losses
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BI~tIill,.r,._A:l-dcLISo' (A"hLhCbidCS. ()Ilk'V ill I VC';IIr Sch.'c'cACv io.:(f Mechanisms of anoxia tolerance 
:IdirVC. , .Icd'dl ,\tilr,,tI. ''l,.cl I ir 'c l,.J ,4.r .'SI)1Vd'i'rc, ()Sc' - SVS- .l 'I'li,. ,.tr\ cr< l s ,.,V.'d iCk' ()'[l "ll illA 


Wicll1()L'h1.in1" \\ C'd'c iIII)( ii- c'iSk 'Ii('r C-Sl~llliSIHL'lln i i.\ illIl
'Sill 0'l AdIthlLi il"l l'~ ,l'ls 


Alild 1() 1 ''li'il' i llll \\'-' l 11At
liolil I' ;ldt L;ilitcr 11;l'. i.'lc' "L't'tl(dl!,(lic \u ric'lic'
 

I';i'.kV;l'itSl' \\ ( 11.\ ,HtlA it, ,I(iiki IWclciR
1llc ti "Lvcdctt 'IN 'i, iltltill~ 

lh16 1rIiiCk' ,i, I) l i 11,111 .llllci klH )l.SlJ\Cc IS Iclk li 41 lit,i liitk I Sk'c'lt'cL 


Intensifying rainfed lowland rice IN~ff i IM\\tr i\:ir,1 Ii~illl,
L 1 1\\ itll] I-Lt' 


()Ill'\\ V" Il n l \ci I \\ c'll-h I I"m ill l1992_ i.Lc.h I()1('- 'll 


h' 	 iCklkl Ilil-l "MAl' L iilt()
 

ile f Iilt' \\d' LIL ' Ill(W llltnil')lllc ll i h lcll
 

ltli(Ce'li' li ~ n ii ill IhL \C'rV \\ L'('Ll illlck",ilioll. dIr\ kin'd III )(,(.S t)I(ric it\
c J ,l I hiiI tlk i\ . 

r,iiil'cl- illd' ilk'nw il Ill(, li-tl I llc I(.lT Iili ',ilil-I is (ill rick. \\Xi" r lil~illlc 'C'l/\V t'AIll itiltc 


\ 'ln11 JlhI/tll tll , 1111311 lll'c "llt'l- H() il\ Iic ' Llli\ cC )i\i~i
\ Aldtcill"- Ck I))i ~ Iikc', \\1;1" (( i\,LMIIT' dl 


,,tltli;l It'"(Ul11C, hk-lk WC ( f lilti lil' dlillcntt-IC11 1'l\\ ill A I(l \\C' td()
lt l'\\k () "ctCLn-d(I.. iV il(M\\I1, 1)t11 1\11(\\ 
-]iiC' L(11 t c't(Ii 	 hk lil ;~ '(M\ (](I l~i l I+< Athe lillhll, lin"illC iI'iCJ;- I~i ill:" ill ) ~ ll ll llfl I'tHLi'ilt;tioll 


li~ (L111'l Ill( IW iltI IlhA d Iii , 1)( I -tl \\,I\ ill t)IIli l I l-',IlM\\ 1)illiitlL I111,1 iC'IllliiC'ill.' I' '('dCl tM \ ~ Iilt' 


StllIliCdc ;IJlildIl l';'t dli il~ lcJ \\t'L'(l k()Illll.N , tioll/ lk)\,iS 1(
C S ';i1L' ,cccil4 cltlM (dl'11t'l"\ 1)Illl "tbI\ 
'It1eliill'clII)L"t li ' tirHIV M; Vilitrire l i tl t116' 0t )II'iltl' \\iti ll)11 "CiI. \\ L' l t 

. I )ifrt-L I 	 iitk'tl 

\\ L 1'1'J	il " 'l' (,I)l~ Iiicc'.l'.nMll" X-t'Ii ktl Il(l \\;I\., cLI ' 


1111\\\ilI l.l I-\,c< Ip(l4cclki ' lldcP\ I\ ;lieck'jirI< x li' IIl)
 

HinLl 1)i( 6 10 11.it - T' 	 )1 )\\ ill" il)1l()1(1('ll\ k WL'11;l .lll 

(11A "L''<]ill4. itc':1\ 

]ita l'(11" rrtY ,M )~l I l I~ls)lII,i :-iC U .ltl Illn sltILldik'ktli 

Minimizing the risk of drought li/till.-1dw,in1Ilil~ 11rI(h1kilM~ik"' L'li/\ liIWN Illit k lnHiR )h )ll,,m\iin illik'dc 
A\ L' )1111).110 1'< IMll inlc l (11A l 'i l lt L i'iill -It"I VI I ldl kt/ i C .'Il ki' I IV11-h )k Wr ,I.. PickI'C 1Id,(lcHt 

,CC' ( \ "tlCll ' it I. i <;JI ~ i, t' l, l K1.rli1 t 	 I I) )~ll w 'l il I)11i" iIC Il jlc 'l't'lc 

Il(icr,llc'k (lrIf ll-p~i( )1 lc ;I l k ml\ Ri( L' J;ii t",' ) , Jld IR I..\, ill ll.\\;li, \ ilh l - ('.Ill( 

l kcl, koh\cc'ldC'd L'vkIL', 1 ill ilik",I Iil)1/1 t'Ii-i i il Phlilip - r-i(' IllitilI~ l I;l lIiAI lhI'lhi"-I1C'\illk) ;lcli I~ql 

lpillk'..,r 1c<ir r<,llli1c' t lilil\ - lcl PI )(.Ito htll'~ .,Vl'l p(<'l(.I)n l I ', id 1()It 

k', lli~j l )1\ l( , 'lliis M 11(m iAlkt."1kC'' ItiC'\\ JS11 Drought/flooding tolerance 	 0ltlc l l \ illl. I ()l*iA

.I1 iii ( , i l~lll~ lS 11lu 	 M - l h W 111'i 111() ) 1,111w I>\ t', lll ' l Fllile'dlI(~ilLIld ll t'~ ll l. i l l\It' C 

liit ri1c . -.jhlr,( ti ( I il ll"n ilt,H(N lilc~l1 ll\\ -- Am N,12r kI Owi~ (l itik lC I ll I cisln~ 

''LidilI'' ,ll l \\ll 	 ;i(li\ i1\h ff 111Cdli " Il till)11i.1 (1 1'11\ I~ II itrl:lc'ic"h( .1lc ti-vi/'4 Ithtt 1kt'\L'11/vn\' 

11A IlltiillCdt : KIMi lll'l i lll. InllI-i HIMli i1iil1i i ,i(lc h ) il]l';l'tCIlilkiltIrk li\ilh JInld 1110 ,11r)(bl A l\;it

Ir~ils ~ci~iitil, 11,1d! I( ). )ill'. 1ii'liL , 1 ,1 kAll P R k'~ttl lie's.IT IC I nccill(l IT1"( IP1)W,
lJillii \\.[iit 	 i c ,\ R;i Jiilt 


I~li~111111klc it il Ii (,1\ i \l tI' h;111V111i l ; ( '
,Ic 	 llii l Il~ li i itill)[liei it lIIA l " \ 't' ) (1Il \\i AlIilIIJ' 


-<'<..<!l~l~lilicl - t~i\ llllililtlIf ( IitI l little' ll1(l 'li\ it\ ,.
'.l < i,i, \\J 10 "l' A I)11 I 

,tile.ill1!tri-J) I)Lllllt'tdL'IllI() I llJlltr \L' I, ) L~ilit, lc l- A (i\ tl1'd k~Ii( i11 )11"1t' (tWAN 1'1I/\Ill(t'6t (.Jll'Lc' 
. .. 	 ;Ip (]iliW ll(M 'l", illk'c;, li iC M Ii I ,', ,111(l1 , kt~l\ ; i' it )i IN2;_ - l( I, l\ L 1 1ill hl 'il C i)llcl(li IIi )i )ill 

i l ,;,im)In "I I \\ tItitli L I Ii(tl'illl\ Y( knti TJI (Vl
 

tIlIl ,I) -H{KI\ ; IltIitrIV /ll n lltc, l h lT lhff )li11JIil,i lrin '. xl I
 

)1i1.(iiil diii th w i in t r AIiTill, 	 1 k Ic,, L 'i Ic' I l l 

kIIJi'lI d I 	 l t II I 1)l1'I 1. b 1; M \\LCLI 

A\C' 11L'kl Illi("k'\,IMl-' Jildc1()11(1-	 li inw' lllW'n CiU'V'c' illlI*1.4 I 	ic'' inliIimikI. Il kI / iiiL-' C. 

.ililh (I1 jit IIill' ll" Pl -22Il~T'r IiiA1" \\itl h )I.pit l6 i tt l iil lin k ff \ .()111\ V il l liint' ri(.' 'C'lIL"' 

\ \Il tl ) lltil ~ l/: .c.dcdc l i )~jL'kl ~ \ 

IL1( O lifiLc' HP W11 IL'~lI l iC.S O W.Iilc 

rcI\I, ' i ~ - & /00'<,t \\ L,(11A ' I.I.S2 JI l)i in 't) li;ltl' t 

;1\,iIJL 	c'\\;J ci l) \\JticT (Il-11Jinld INrCt liill, ill ti)LlI ,()il LI I -i )I-i illA .\u11riAl l 

c c IMr' iL V CNLt'C Iit l 


LI )("IltlL'SSIM I.tic nl l\\ IV 0 Cii .( )111 


Tullc I) cic i, ; l()l I;i"il'Ild 'd OWl 1)1'l,()l1)-( 

cirt' )['rI ItSl
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Drought resistance Indry seeded rice ccssiul (1dhe cxtcnt alIMCd hW 1KC
 
I)rV sctCdcl ricc ismlr' t(1)Ic2rat ()i ris'lks tC SVSt,.I, Nit
inhlkrcnt ill 

coAUld ro 'i .t (I'MIt(tl h an tr111.'1s +pLintIlcLric'tV IV- blcnc'iit llL'\V ti r 

C'aIStC it I dc ll t rtt)ilgC,i t( .iti,ai pc'r ctc t dil'Itrtnt ai.''CC )gic I" 
r )()t sVStclrl. ECtr So). s'ti.- nich C.. .ari iilcr 


illthL'ir RiSNc)' St \Vicattl'li- r(l' t llnIkc a ,ili c, o 'r ll ilc isI 


,it'lCV: thctcr plant characteristics topinti ric, hIcrCiCrs iilpr tl . ..
 
AlSO t0I tiiiiII W icdtl (Il (CliaiICC. t111,1llail th tCi llhilIes traits Ioci
 

\C SlicI'ct.'d BR20. BN2 I. 1lKO-1, tole'rance or c'ni(witiht vith traits
 
Ild 11-2 t \\t r .'licitat the vtg1- l i Il ie11r l e,xaiICple, th,.t
 

(tiliVC , daa t f' ahilitv (I ciLpi)I with
11tiI le c tiLicti\' 'I tW ci )Ilctc 

StgC. Ii. 2 c h,. cilliiiii \\ttti W ill iillpr(lM'c c be.t \\ith ( \\(I 1 Il ,trOtlIC 


11tik' \eLVt liveIl C it pl: st iiIi\ i "Lic,,. ','. IMildcIlll
i t 1% tiiIler
 
\\Cwr lIa ,n'i ai nuiinlIT. e11-'w\e'ight. l a''ZR
i iiliCil uLta L , an1icd 

iiiitIL irliti;itic lla iic()\\ c'iii,. \\s irtlelCx 0)'lltiiIc it(t thC cc cnlpctiiiv,

k1 .1;IttCI. Itli total IWc11 tm- (l
-sttt l'rll tCSS lice' 111linStl t s.
 
ic[1(i'chlt 1t1)iitia "hcre p tisCIPS
\\J. liiIc'r. to ice ccclsitlr

I1-2. II\\ T\tr. iCTI( iiiit tljic cc - AhiC Scc pL'l(f hrcLc'lintl Ul clnti 
.St\\ith (hI l- i lt '()LrLclc C'lIIti\Jlt'Slll()IV'l, t'lh iu:+ ,
I11ii 'rVIc iVC, thit Alt'c 


pkeiilints t1iicini. laci crs ititltlitistl'C its t 1.1 spireti. s(c fr 
WCt\\ at th:1iil t'tiiti\r1.i citictcIlll 11 ( lh r Ai ilitctrnal ~iant tllc'ollatli~slls -A,.*; 

inC i tC iu , il IlII i l.l'tl
it SliH ' pIMtt Mt II ) \\t a Vlll 1 al'iMiilcct cri " ' 
sna1:1llci liit's. had ilto1hihst1 Vititi. p i inIll i\MaLte1gcctit .cr1151'(f 1ic 

.\It tillti\iSIIli tile slllt' rcAiA- ai! xtl enal lllcthlliisll.-slth 1s 

tic c Iil) e\\t lIICAl \\I'WA tr l NLl- X)t LiL i nti ISitV-IcX- n i'( tr. IL'en tl L tnld 
iilI and ( ss(),ii ilion. L itaf aalt I1l affe[tc t l ilt ' .,al+ilit\ tio cx

ani ,li\tle p+lan.t ta';Il alil al tlct I cSlollhtisu ln tl he soil. 

tlt pliilliar I"ac.st Aftoct Il IllCC, Il ,hl.t ()IlLtr Cxn alc1, iSllS ar, c1, ct 

\ ;llr IN CttiCnIi l: thiL'1,l11' ti I ICA hairi n tCil ti cIIilSit\I,I ritlC'i.( d4l
 
e Ir'tI ir ltiI-, i cMilit -
IIV i. t c lhI trlI.I ,L' IlIi 11 a llit talll )lg lnicai. 

nil tiL Istei Hll' rvIrthe' Ihan rc I'Xiotlll slhotisc]citiiiititinii 

\V;ltr ctlic'it sti''-. ifCCts tiLtic I()(i-i lttitiL ChllgIC."S 

Ill the liC'i, hcIc\v er. \\eed illS ilicilc'lliaic',l ciititiioiS, atc, 
tiinM sj)irlti tlcl c lll irili/al()i \jci litili lti CiitCis. 

111IV AVI' I t(i m .ill\ 1)(Mc titl biil

ciitt tiltI ice li )(,1aisalill. Rice-based deepwater systems Iv IlIa'nspintitcld dCCep'tC'lr ricC 
tcc-c':Tr\lngctipl\-v. IA)\\-ill ;tIIlas SuIbjet to(til ' ii- cT()[ il Ilt' v Scn'i) ciuid IC 

trliaile thc l-ing alc Ih lli Ito ifli(we -rCsCCSti lic Il 2.( 1llilliti ciictlrtS 
Upland rice varieties h,1n lll 1)()()l' wiCr i' Wilc rict' croIp ismillio ciiailltlrs andi C wiit' 
I planld iarmill's in n1rlllcriln dcl inl Smtt and iccwn. llt' ii'xtXlsct totieir ints ili\ "r is 
Niinld:1nc . Ilili-ippiiic.. priiiarily SccuticaSt Asii. ic is.-iteji thc'ir li'eti high-vichiing 'arictic's 

tr.. tir ditilin'il I w-yiciclin,. iitC' ccni\ c)p.'Te'netti \\a\'s to ill- adttiCL t1)\\'intCr tcdillpritures and 
\irictit'. AiLct tilcir rice illr\t'..t-S (111.13l\\cW sk d'i l St'- cr i+l' ir ait I) c'x- t t iural iracicCs suit;Ihle 
It'ctic n1 titcriai. Ifill) t c ilarlicte- jxintll ilith"cin i ppt i '5C(i)n \\aiter ti'ptis.llW. rain 
i.,liL'.JIV._\Vic' Jlilllilv. C,11llil( c'Xallip~lt is, 'Idxl. CM-Ir )11cu B l c 'IlI. 

.
(Iti;i~ilIl ll~ n.c" i ,.',rI, \ lin hll ll 111 c tl lV 1(0.2. d~i 'L' Improved deepwater rice germplasm 
ti'llii c' iiacl (5lt ' oI 


iCLiAl iol >II )dlifIC'rt +C HO (l'c I'l,, I1 8lil(-' iltI'iiiCSIlc''Llill 

make~iacc, clti tt , Illllttc att th ctic' ibi' illxi anl I 1 Iricti tl'r.t-s ( ! l otitC'l 

ll,()il I\V f]1 ( )<C ()I* io1 H() CI] t'C Ai1 II'c'I 
' 
L111",ilr-c' t'V ltiilICI'I'r Siiv l+i)I'()tIi 1)1]11n1 1'()r M ViiTl]ICSt tL- [:ilid cl' .1ti:irly thiriill4 tit' r J.,t;loll. Vl~ 1\) (c' i \\ ith 

ill' Mlede ()I'ti-ili- io<ll'-, ilcIliiJi l li 'IkL' r%",i ('II)it.,V,, IN' _lt~c iilldio' dh(lI)lc'- M iII~i,illl1)On IL( -II. N ''~I(l ihtt 

liccnll ricc \:irictic" andi prcticc' tic c itt'-ill +Winlt'r rite IN) t111. Abilitv tc)chlnIlc t'ti ,'iI itcis hi ct 
.ScL l i i il-ll il il . lit ;Ile" stlc- cR cp tiSiill, icc r \arititi (c' \\".llei ail tlait.lhc\vwttl I isc is iillicoltant 
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, ",, 
 Low-lying areas 
subject to uncon
trollable flooding 
are home to more 
than 100 million 
poor farmers and 
their dependents 
in South and 
Southeast Asia. 
Rice is often their 
only crop. 

rri~tt/e..f,..rt (-I ]ig I t rill.Ain l\inlinx-di;atc . th. \\ :31 R P ingIin CU, ill )\\ l C Li'S . IlI l 

tili, (-.I(,.Il"dli , iliv 1 ;Il :I,.c- 1clL, flgt" )11la'tIt .1S s'llinit\ ill- 1( identilk 1th g'Lenes I' dilel-,.tie
u()I- iial 

, )11)I (,.,,/l/,) +,'lI( J ep- .t ,t.asedi\, 11 t > )11,1 111dd l1l(I eWclic (a)Ieraflt l\( MISC. a later,, 
\vltF rice hI'ecling li,.s. ( \V- lrt rice 1)I.ints reSp( )In S- ll.e t- I I( 6)1 1( r.S t(t()! h 1 lli O'5CLelill( ( )I

hi._, d._Ie\e tll()i illlp ,-cd hyv , initx. fI I(t l) salinit..,1ll l WIr )pil" t lil(\v ."l*tlS. > 1w krhl,.L [ 

1A.11t t\ly ar 1( I v..s. e initill\\ithirl thI 1,.xt live \ h. i)Ii(. ,Itic ..heltillc 


StIeSS. IR M\ t h e( \
Iate AL'l llJad 

Salt tolerance for tidal wetlands Rl'elltillCd LI ,It., SUlgg.eStillha111,1t 
l;It (I e Ittilg:i.ll I I NI) l :rI'af l) . llilI'. kl t pl ints adapted.
 

.lll.ILil CIN (&1S.ilt tlra e.V ill On t ci <:ith tlt le f .11+ae
ltl 
ri(.It i,Ill )d Ctl.'LIti\, 1.l lll.. iinlX <,I II28 plants( M lItliaI.t dc-

0,IVh ivenilnt th 1an[les rilg' 1rT cree..'I ste!_;.dilv \vitl Iligh S.linitv. 
\v.iglit (I Illu C rate (d rII\th indicating -(ly\\ ilC'lC:'i ll7 i()iCr,.lmtie 

in l ll ('L\\in th it ct-' .11 St' \ith infllt.\LX' dil ll illt()MlpHn s alt ,SS tlt. ( .l 
()n pl. nt. lil' s.Ith'l'V 
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Integrated Pest 
Management 
(IPM) is based on PROTECTION: 
the premise that 
no single pest 
 Caring for the environment 
control method 
will be successful 

A I(l\\ing cIn( Ic'c'd S iS l)1c55tllugli ricc' I() I)tlrgco(lning I)()f)Lilfali()ioand long-lasting by 
nl. iUCS incl c c c1'(J ti(nl, 

physical, and S()i]'(r , vj oc)tt',igc , this 
itself. Biological, ing Ir:rilc chvi l'hct i it Illd r i 

c)j)sio itcl- sll(w :nd f)()lliti( n.l'w IRII 
tr;Islil s ill(f , )I1\ \' t( )I() tcct h il \ (i' l nct

chem ical methods 
are integrated into 

cohesive strate- tL. htmnl:in c'il:h, w\'hilc ic]iping J)( )( Ir laricis' inipr()wc the1 
gies designed to IitaWilIit )f thc'ir iicc'-fIsccf Snsvstcls. 
provide sustain
able crop protec- Developing IPM technology 
tion. The empha

Fl\'il(nlincllf and hcallth iprn fl'0 Of I csticidc.s,llcnIS r1cslill q tl nsaft1_'usCsis is on maximiz-
ing natural control an11d ihf' 1() inl L-Xpcflsi\c Lci( )of pcst c',)ltr( )Iac iiflC'llinfgllc'cC Ics.s. 

mechanisms. An natiol ',and ilictrl-ti()ifll ()ia;llniati(olS 11d ,n('()lIf) t() Cc\';.ht1tlC [C.S(tiCic 
IPM strategy uses and t( ) tlrn t( i tcpc1 st Ia agcllcl .of 
a combination 

afllan ,\1 strJ!c' "rcC(luirc's kn )(\lccIgc' IiaScLf (onIL'()lllliresistant varieties, I )cvc ()piniclnl ()1 

agronomic prac- llitin ()1"stt'tcgicnd lj)jiicd rcscarcfh, ie cc)h0ic'f1 fictorsi to in\cstl'atC 
tices known to that i nid dclin c ntLiof, illclfh(I.s. Ita[ls()atlcci pc's and c'aiuic'IcwLt\ 
reduce yield c nlc''c(fil p:1 rli'ifaliii l fi , in pItliic p(olicy.p ;IflclIr an )l( tl inL c-
losses due to 
pests, and conser
vation practices Host plant resistance 
that preserve and A ricc plmnt thit is qc-nctic",lhV rV.SiStatnt to Vicld-thrc'(tcnin4 ic)stS-what is 
increase the cailled f i t plant rcSist:nllc-is ikc' cVlcncllnt illrcducing [fic use (ofpesti
natural enemies of CiCfC, ill ricc ijd(cui(in i f- itllhrecC (cc'cfcCs. IRRIIhlnt Irccdcm's haI'cV cn1
pests. Pesticides 
are applied only to sircd tha.t cA)iC n'\\ chi clithi\lr ;1ncf hrccdin4 line p()s.cssc's ',I rangeCWicfe 

avoid economic (If gcncsi1' RcSiStA cc1( I pcsIs alncldiscascs.. '1liis inc'alnS ',I clf(irlc(illu()t 

yield loss, and inl i'ccling acli\ itics I(Ikcc I) aihicd ()I'(\ iNVing inld chain.1gii pc'sts.
 
then only pesti- Land -iaccs, culivatc'f ric., and chclhd rclitcd wild riccs havi\c' hccn tife
 
cides that cause 
minimal harm to ( LII't'cS gcncmic rOfimIa ncc. Stnd I)gcI i(plil i(1lS chingc (WcrIf fIC'i t1( n 

humans and the Ie, c)\vcr.VLl, pcCst aindl aid gc'ncic rc'sisllcc' IhWcaks tlltl, while S0Il1c 
environment are Idis.aisc i)rnIIlciIS kc111,1in llt.INC. InTrclsc'cL gcnltiC dliVcr.sitv .gai1nst 
used. ;ll 'tlltiV i Cft ahlc' 3 ncccfcl, Itccfhn(d(L'';iv rc' -istncc arc f/i I ' 

aidofs a nc\\ dinlcnsi n t(I itc sclirch (I)ir illi)r(wccd ll(Sl lslint rcsistancc: 
k(t f.iflc tl-ch\iridiziti niakcs Ic dl.;lr\ll* \\idc n it Ni tcrs II s 

S. ''i. cs 

ircsclI ( cNi' rv I'sc1cds ISeed;hllird I)ctlccnl ().stll l lddist altlv Ic

itcd spccm's (d thc gIcnnLS, Slch As (). tiSilici'fi01SiS. :\lc'r scV\cra cvchcs ()f 

hacklcrssing II ilhc culti\at('ed ricc, hrn 1 n,if slal)ilit\ is rcst() rcd'c, With 

Jiccc'.S ()Iilc Wild .n(MI n C inlteCirlated inl() thc c(h&Inl: .11111' I thc clitc J),11'

fi()m hllc\vidcr p II1 ()fdlc c llil'()r,C' tIlA Sic CtlhtIrc'cnl thei 

r()nIl
cnt. Scvc'ral uscflIu tc'cs Ivc' f c'cn rnf 'rcd lilldffrc-t wild spcCicS 

intl I titi\itcl rice. 

* (icnc'lic' cnillcc iin g i1akc's it p( Sihlc I()l.irns-lcr' il1(I ricc s ccilic 

i . . eUne, I (fii''inlatinw' froi i)i .,liil (w \ i (liIlecrlc'n c licinica: 
.synlthCsis. Tile firlt gil(iLl )1 se'fl] f c(li''ii ''cics 1()h ietlillwI ric 'ac ill-
Icnthcd to iinp)1 'c pcst an1d discasI.Sc rcsistancVc: 
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Farmers who 
routinely use 
pesticides are 
twice as likely to 
have health 
problems as those 
who rarely use 
them 

%Incidence 

-

.t. 

40 -"C'CSSiolilS 

30 

" 

20 

10 -

.Al 
-E 

0 

Eye Respiratory 

3 

ft .llC 

|icilgf 

.:::ii 


Kidney 

- anidl(nrI:\(i) Reducing disease epidemicsiilti 
eldh)toM+xin 'l' N B ll'Usi :~iLI'l ioI() ,,is (ilC .l i t)'II" i te-11'l 
Iit 1il,-'1H.ii . tl. iic, I ies:rcli. .\n llLlAitp is 'ii. Ittr isect. i IVt'I
;,ilcC. I t ili C . i 1ilSI giIll la t111 11)()tlt 

-\il~tint ii\Jlsil iilhi ttlirCtili its eii(hili ) i lillli In'td. etli-
ilect'W i'l sistllli . 

- t Sles.chiilL CI\\MLrire 
arid i'itS(rr ,inairci\ riruli t)eill 
I RIP). Itr ie',is til 'i rite Itrllrl" 

Ltilise'Lse, SIheAtIhIliil tlIii I si 
* t() i 'rk MtictlLr i; 1tChii 

il lcVietC, tire llicici illl\\ w iii 
speiilti desalh iet gene c'aill ILe 

c ilill illn itti veil ihreeiiilg 
il 's. Cltil-e iles .I se ire ,l W itl 

iihlg lilltl\\ith \1I, \\e' ieCitslIIeii 
ih'il 'iLe'Iceild s t t l'(iIprea tl, iCgtti 
illillill'r'il lii ia i anti tle 'S 1i 
le L dLIeiut St V .illlt inSte 

ut, ld (il it.S SIlh'til. h cs siticistioll 

C\reIlail' (il tlC IllRI ie.sCariVh 

i ntir ih '\\'t ati Iv sea-tl tiL 
S(ti.s. 

Iutilgitt illle, il 'alie' Iti 
eI)VA I ,\\ilh lli"h' fillil ilCi-

I 


i 1viri lieri ilI SC' i lliv 

it. iii|r'tleSCi.1e intlidleCiIe. 
\\" tCltnrlle t 1 i t'()'( -It ' 

nLe I'resist ;IIrch 'i I! I\\ Ir'CuS 

tll',it lt.is. diIi.L'c. RL 'CAlllSC' l'ikVc11111"V'() 

IM illil'W ll \Ie ti l i ' 'I i 'ms-
(I'l(). 1"l)/JJ( l)M. 

lt rtnlt t silmi0 ilt ilt-t) 

\lid i'iLVS'. ill 0 411dl~N .' ul.,'*llItIiI 

Farmers' pest management decisions 
A*\iluhitlisiliriitiAr, r i *'iCLI C,.rl 
LII'Vc'V ~inc'llriLId. ()I'S( 'llll-P ,
 

lliti tilecrice'iell il (tI L'aii

trS I' gll I(IliS. (Is Ul > \\ C I ,ll 
/~tIl ii~l~c~,s lC l',,.\\v tlI(ill .S 
ill I' 'iiI;it t it I,t(rl ili il r it g InIlI. 


Ipitk )IIIL''lg i'le IL.nIlit their >gar . ct 

ild aiii t :iIl I ti'l 

\\ C Mlttnl Ac' ltr iol 

1e 1 it ki'tiiiS. 
liitinhil 

!:tlnil-TS., the'ir pcitC' liti .StL[ 'SLS, 
t e ir tIe'(t C.etiile,. \Vhile' all 

Ilri'rES s c jiils. (tilv hIe'ilteS l 
ll(ilre' 'XfleCiieine i. iCiCielln eLts lidi 
S gn ies t g it) .ileireiv d lpes, 
treati. YMttitlg l~liAITinlS WCl ILess 

ICerll in.rC'IiIlt I)sts alll 
,'l-ileit ' '\\er iIi.. ln,:tidl gii 
1inliS Werellt' lllti tlliiicttin l A)(it 

pce sI thI',inlcascr aIinitt\\llt5. 
"l'esCe'Liiltl 'lile.s ill L ttireiLTi 

IhlCk lllunCIS ilii theh' I CsticiLeC lIC-
Ci iol.s StlI Cs1 I1tit thC illlttiet('!ioIl 

( IP l IpriiCs initi J i )llppitlg .vSy-
ItWll ill Ist e iaiitie i ilttir' l'ies' 

I'tiliwil, I)N\ lirllrk s iCtiielVi tiiil"ie0,lCC. ill til \\d illn HRi I pt Lti( MlS.et'e:St(l [ihin 
liCtIilil\ (& 1)11 1~~ilhccccr lhC' >llCn ()'lt'i() LIry SCASl~ ll. ill

tl cl t irllsitiltticlt 
IIliri,;cr $ l.c
\ ill h I C lcciAill u l 

I)rc~lil)" iiltin11,
6 t i 1i 
tliSctC ii, /ll c'tlcillit' 1
mliil 
IR3IIhC6l i(i rlt,6(W lli C \\ill)


l~c'ila 'f'l'cl(-
lln. IhiJ CMilO flililh-

tile 1(]>' Aflll~ lC' dltilil,Ih: d,I McWl~ L 

IV', I~II(V . 
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IKtItli ill , SLI('(r tIlatSut S the 
J\ivlik~ililit\I)i ini ll( hiMS(I*l IhlnXi ILII 

J l i iui lU.~l gn c't tlt'Cg'cli.rlu 

tlvIIJllliCS. RN lii ii- i levW l iy-

L'LIL'Ll I)lMilS AllliV'L [ 1*111Ilt'Il 
\iihl hIWAhhv1 i)aLIM -Clid lli 1rclt'c 

c d"ilcn' ;(%.'isc'.ilih-L iic I 

ill,A1ll h)L't\\''n Jii.S(ll,1ioll tli.',l:IlCt 

Pesticide-related health damage 
L'c tih ' II 'll'clVIS irt'cC'.Slillhl~ll (&lilll)Ip 


ht':lhh (IlIlll-ll i llit 


F r, 

I \ n . , I ilillics, llcsc 

r. ic\'Il ii An ti tlr'/()l 

liC'LiC11%I ii/.c'tLIre tliliJ c' IWv iltL'I]i\i('
 

irrlig:itl'(lr'iCL' - .i-- :I
S.Stl'III.S- C'l(ll. 

VC.11, c toil~l~ I'Allil -,ir'l. 'ilihI
 



MIc.Scd Ih illipr(pcr and cxccssivc. 
aplctIrcduccs 1)

I iuiI ' 11I(tll i ( i \ l (r' 1'. i Grain yield (t/ha1) 

Plant breeding to 
incorporate new 
genetic diversity 

12 for pest resist-
Ir 11 hell ricc C'r IJ, ance into im-

TIL' Sl\ 
"'h t tI_ ViC clcl fit'- • New ariehes 

proved lines has 
maintained a 

1" 1"l i I''l) Ii( i' l c
pcstic'idcs lrt~IlI;li\. (HRu ir lv 1II 10 -• 

11R8~ensuring quiet revolution,
approxi

tic'lhl'>. Th1s_1 tilll h •0 • mately one third 
lISCIl lCstickic \TCIc t~iCC JS IikCl\" 0• of current yields 

J cp-
I 

s 1.,( .sc 
.. 0~t 

-) 

"hm'-- *+I(, 0 
@pest 

without the need 
for extra chemical 

control. 
rc'itil.It il si i(idc-lVlait1l ill- " Yields of the 

i cs ii ca' 
lIIIt' ltc(Ititt'llOc~ 

c li 
()I' rc, 

lihc'i rclali 
lic,tSC,. 

Iio 
hI, 

6 1 original high
yielding varieties, 

I 
c 
fIllIll the' 

Iti1 5)pI() icst1 \\ .1 
()I*lrl'litii sby 

exemplified here
1R8, would 

h \I l~iiikc~~i I 11~in have declined an 
il lc"iicklc-i'c'liitc illncsscs. average 1.3 

tiicldl.NtU0,it12 >t1I;i '. tllnSailc' hkinl- I percent a year, a 
llin i lict',s. ,ho nit iitcr'rls I- total of about two 

i\\2 lit '.p:l.t~ilt:. ,Iit iitcfflic'ic'it 2tons per hectare. 
New varieties with 

sp xc'l" IItlilcltIall' \\ li I(tlnld I) host plant resist
rt',tAli i i1l (\)t ltIl, to i ance have main

.llc'tiic+lV,lLIIc >I I+ >tlltile00 Itained -L_ L . . their yieldp o t e n t i al . 

his IhI)tl'Ih()Id. 70 74 78 82 86 90 94 potential. 

Capturing genes for resistance 
It tillc> s,il"l)SI;Iitliil i1'fl )!lt t() iall'r.4 
al ic'"i'titit . inta cllilcd "L.- Rice yellow mottle virus resistance i I()I'Itn FA. IIRRI. and GI'Z Plant 
noc ic' IiMklI-rIti1 . ill !iartic'ti ra N/ice vello\\ iol()illc \ilrus is a ihrc,.il I)()LC'tti()I ,Sc'rvicV. 
\ licn a'ilhlt' ics',i.StinIcc is tihe ol)i'c- t() inicnl.Sificd ric, (.tlltiaiiofll in S b
ii\ .. (1ii\k,1a licc at\aliciv ( I ,aliran Africa. Tradiitional \,irictics Groundwater quality 
I)Aila t(il 1 I)tILItiioIlS inl I cf ,lcld. ill \lAdi(i+,isca'r aic' SlIScc'i)liic to Ilth' \lnv il l a.Irca';.S c ndl oin shallowM 

,lkil 111V cn iOC\r inSLci''-ti' \iVris, gI:IIld\at'l i I'fl \wI-I C( I R'SiSitll c n,<s tliitc_'l \\hici cV (tr (I' 02ild(tl ic 

1c(clI l cIirictcriicd ai insi a1i\c. l)I) n i'sHitrai l l in sIlih lc'. IC'i Si)l- \'. M,\inV gI'iu( IAi~cl\vltr a(fli
sccirtll)It Il ai u gCIpIp Iu)laikinil. \\c' IIokcdl 1I. Irrcsitt'lacc .l(in Icirs. c'scciaillV il irr ic'd lrc'a. arc 

\il iilIliIt<\ C'IC s1t ()I ni'r- itinC tItan 2010) coitics cVtIuicl at ulnnccicl Ivdraulicillh w\ilI [Ic 
i1 l-c'tni( ]InL's l iciRs Tsartanl Thc c )Intainitn7 llitrtca I\\"ic (tI- staii:n in .al(\(:i.iv. riccuiclds. \Waicr 

li t ' ho,i il ) failnH- llit..(1(,1riol' inlI ' IC tlildid L lltiv.irs itICIlulILcl tIi clitii Inal r'sicltlCs 1-i:iil a~ )liCI l Icrti
dcl-tiil .icl I \ icsl', aiSpc)cific S td CS' ,a1iric'ics. c 'iric'S fi AicIilcr ' ,icc Ihit'sc :lUil'crTsthi ia 
clillclciiials ()r (lavttillr" - IN(IT ill fiCA SCtccnlii, sO, ilUM111 dC l) n I Isfiild IMaOc'(ii(i. 
tV)lC'S, \\c Cillai Itaitcl Wi1th itlprl \cd l)rct+cllh"ig incs. :lil Valic- c())ccitii pc.sticilc rcsklticsI 'lini. 


hI l,k tihl I ii\Crl it\ toi c'litii itc lics. I hllaidL \:iriC'ics FR\O() II Ind AlSi I lVIa cctttILltc'.
 

tc'siiaiI Fl() -. Id I\ind 5 1cCtiils ,(
lints wit li c'niical 'ilcc 1 an,i3 \Wc stdicdl tlschI Il WTcr 
n 1(itI c ill! iricc I()A 32_II)- I1-2- t, T( )\3 9- I-I-i-_- sUp lic's ill 1W\( ilclsivo., ricc cultilur St tV 

,lati flnl,. ld rcdticcdlk' SO 2 . and T( )Ai_.- l--2-i-2\ \crc \'aii ,I ()Iathe' Illilippincs, ic 
" f tno2 It " liics). Ihis ItL Sit Cnt'l'il ' I'SiSlil. \\ild ic'c' s- pcrI I asinlll Iivcr lriilligaion 

ItiC tinc.s I Ito c\ virtlcncc nc' cfi- cic's (). ]ou1,, i.+/ ni11i1/(c. \\ hich is SvsiclIn inl NtLcci Iair iic ncc1and 
cicnt . !\'iICIldIil tlhiti ll - aih i'Aifl Iltca' ita l ru t icr Irti ;tti i SVs

cC 0as ill ILitiAfrica id Ild l a - IL111 PlA iic. \\aici San
(1ilhCr 1tllCC. (I rc' isitcc. pics \\c-rC, c IIf'('tcd )1I 11h 

'Ilc ric'c \OClE till r Iioi fit1W itiV c- iil i;ilh-I) I Lcric'cl slal1V 
sc',il'h ill ,l;ltiaiC~it is a CI lll;ih)i I- 1c')\\c, .15 
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Screening for NircIViJLICS \\'(LIIICnd',t Protecting the upland
resistance to rice '1 i S (CSIc )111C()l1CI11Il io I1LS\\II UIpki ncls N')l Il(2 humfid I I( )Jpic
yellow mottle )oI1Si(lflIV I( 1'Iil~ll 'lCICvirus inMadagas- ( xbh I1 a lh n ai~Iig mlpactcI' by specialIp )) 
car is a collabora- I0 kIiSl. 11wmss~.Naryl clel I() )()IU ltiI l pr'SShIil.SI) [))1 J111 tms ell I 

tion of FOFIFA, \vlis:ille~s ill Laguna 11Id(dctect- and11agitilluial inlflsjltl(Ill. Ill 
IRRI, and GTZ aIbc'lcel ( II I(.ielsIicides "Cl)(I-LI'I . iIl( Isc' I )11Ie is 1he
Plant Protection I1III Il2I ~~lIllc'l \~ I i lg:CI I I. ~ac V~Ice 

Service. 

LIS., leS.S I ..~tiCidC. l()h I\\~ y1 illk 1 \c~ fel I 

)(I)LIla11ioThiis is illipIIlIf [Isilie clit C-CSS C n I I111() dlw cleIrecl 

cJ1( lanla'Ilic'Il (W(AI l' 10i1,1t1( (wI\grIiin 1 lead rapidhat1' )111\\. to1 

trili . leaIching. S(hIl acidihea'.tit If. and cI'() 

SiolIl. T1w IreSIlI iS ILSS ()I*(11 ilSo 
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-
it\', clcclinin 'Ckk, Jnd klinld lille',c ind in the1 1i0ltui 11ndclCg1rai ViLIunict r\\'L'(Cl lr'SSCS ( n iL'IAV
(LiIti 1t n tp- t) form I ltil'
n. lhis cC itl UIh rc'\\ kl twatd C It at niI.hl.
 

til' 1 .' i\Liil lhL'tIll( i'
laind.s. ])it lsist sLIstihl iil\t\l h C)d st os)il i C nlt. IBut six )ckiof applling I'rltilizr
 
I(iLr witcrslkl. IS hadi t ilcit
parts i I fcI'IrivC t ipll Ctullivdiing, (lid lni ilissi n aticin11S, )Iul 

. ipLtil;itioll lnsitics iii- C'dlirlic'tl Ii)CCsllC Axdli5(IcilL, oL,;iniI i ttc'l SUcII 1s si'Iw-cr t0il" 
cIc . \\li, 11 i li cci nitiiill i lir i\\- lIttIct( g.IIIiilg ctl il LetIt, iinirii gIiatl v+ illcreise'd 

-ciml il)illnllllill\ \ i:Il AILL- .c'iusc hitl 1iXVil cillissi i ni lri>w inLiitlcil\ vii liitIlI 5)i iltLItri'ilts i ltiTalilt fll 


lioii I lotiiWio li il"i t ll tL'l, i lltie'i iii(i'icti sC.
I MtI Rli \.- ii,tlnt)ii lI)Ip 
, 01,11iiii i t)f tHit') f1ritte', IV- Irctic.,Xlis- ilic n (d Ii,it lliil iCs _ \\11( Stuiils ichas si 


Ilicttlc11.i,Im;lirvl Ii(~ (I,dlc .< h) t,'C'lnllit';il Il'll(l'S,(Wtst)ill ll 'in ritC
\ c 'll m ' l(Mkt't A i( icldc Ili 

l ilLli ill Ieili Vcel', l ih-it i ll ilrill. i (W\ \iitfptilt1 l ilCJ'iih_ii xii'els )hli iliiuic'. 
iI il Ailiiitl (W lllgA\\ tl lkiSlIWl. it ih1Iiiiil' t1(Iiit-l iCl\\O.k \\lI rI- iMilCltili hl \ i.c Ilol~iiltofv 

l1u~lihiiti ., mn lstulliimn, it'lir clt- liltds. Ilk \' S iitt irini - iliiialls sliowA\ tIht lie at'Ti'r(&en-

Iir liill, IIi. tLii lilt' T(\\s J iiie 11rd releCSe ofI'
l il iiJl'Chlc'iii A ld ic(I lilt'IC 

\1)1)i( )i)i1,ttCI,11"Iltlso,' litC ill iict ()il IW\ h I~u~ t+illk'd!Jinld I)ul~ itt V 'illill",,, Jinld l11.l- nI/cAll.1i1t ~in+I 

ill\ c"Itn1W'lll k.,llIIlItto lt l ii (I 'tt ''hIC I W I ilt'
) Intc\ ('1n lr'it'l IIJIh(V n Itlcldt. t-Ihulllitio~l •k'lIIst\hl lI>v ' hkt[A 

tlt tl!ti. i1iSi till ic:l't putilic (I Iil( '/t/,(l]f flux hctig.\siaI. I(Ia(u ties ilttril. S(ils ('ti wize
 
I+tihi(\ ---- tcl'cil'CtI I .)l.iIl Alnti lil wI ill ite hId-ia'ni \Vt.rtIxe- iltlI(il "1(til)s ;(c0tiililg ti I o,
 

l iiiNl)itit nitil- itl. IpaIenl'll ;iil 1()flli&lth;IC' thCViiitli 'lrt5)-ii ilug li;r\e td low ftirt'\\n tillt (

tilt"+ll It) Si+ i'i,1ii l ll~i 'l' thcm m d I)Pll IL dll' iii ,ll
( i! (Ilt' IIi >t ., 11i1litilrnlwrr ] iA~LT()IiC iIlCLI Vi

ii W, Il)u( iiLatiti lii h ltICC( IIii(tIr- Ic iii /4,, iilI tiI\ ' Ck lk s iltS)t - ,l.
 

itil'iiAtii(i. lhteir piilfhcilis. l ClnlistilInu i i irs th so ijl cro sit 0tiliM.i ii luct ii tul 

iti( in fl\it eIf Id iw. i n. tlwlte ski iu'ai "r( m\IlI
I p i lli\ It is illnip l ta e Ililou, i) ill I t(i ) ilae is 

i(t)iicct',iliih It',t fit Cnvilt( initnt ndl cl'irly cI h Wi accutIC' L'st-I tl Ilid JetCrai- the si Will W lIe' V0iIIpICx. 
fatii in. i! 'it5 iJL 'liip,,atll iiitegr;itt'l iit (tlhi c( p ing tc'h- illatt'S i if'IwI l .iii'llissio il fnl 11 
JikolC'rII(,"\\ e inLI- si(.i* li \\etl:und rictLs icci IlltuiI IIti tII iti . \\iii talLn iwlli 

l ii( lul 0 i)ISe S(ijl IpI_ es \vitr reC'-,ii 

Li'..". It1irlcis,1( Aic i ii\ 5'sin o n- Methane from flooded ricefields m:llic.auendulinls, ;inll cuiltlIil
 

io Ics )t 'ci \ aili( )InIllS',l- jtT L ( i

tr\llii in. lie, ctnl 1t see tlt lii if- .\ltltii uM1h e Li flit] )(Ilcl icuk'tnwic'es. 
italufit if\ 'rlls" iicf'liclcls ale uic, 1ifthe)' CAls() C' MiltusixidCtilh Ipi-iicticcs. hillilit's . mi wsi \\'e i i 

fit tl . Ii(-,' sc e a(icLtCSS Io "R i ti 'lissiI Iiiitrin illS.
\ lan1d. lc'nhul( C IIIllCIIIAlC. Ceiis ins tillllcir Sinililn 
\\ithi ite aililit\ ti iiillf;t -tt'i'll ctiit lL'rililL c't i t :15 i Ii iw\v ItXL', \\LiLrc iii~'se'lhIiiL \il Nilt itl, ox ide lt 

i,"i tiht ill c'1ii;iitc CtIlretLl i i ditictioniiicc iintril- i NitIt't ris ',A iluicf - (I o rcf it fliltl t liissi(i is. 
aild Ii -tcit l, t sll i n(ThllfAIhl11C I'c 111tr) ( ii i llgSi tites to I Il t Lvels. iidC CIlliSSi( ins i f' I' \V 

tlcSLIIV fII CIh- tI f 
Indigenous control of soil erosion a111C riduictiIl cliii iosn is h iiulntliaiit ' 

.\lL lri''. Ii I IllIIt InI LIi I uII iel i l ip WClC 
n i lli aLcr, i1inlfil zIf:id 

',
11dt[cii i l ;ire'tla. the' i)ti lns ntcd'if We t' to (ftviSe ways ti i low ltfiritg gu' wtfi tLt'ti(ill. Cxcp't 
pt ipi iedtli()l cimllI ifll"in Soil TSiol di einioIlS suiciilcing atc] niti(llti ippliclitiln. Iid-sclrfLCit ns witil Lut 
anld sutlIillin si )if l*utiilitV. Rt- ict vild. soil t1rVrint" (f the IiC'll stip)jri'issCd 
ScAir'llcslfi tf atelC aUcontiii lints utiiuc flixe CicaSing11\isaa \\c ti IItli- In C lhtil iit 

()IICftfe() I' \i.\ricultuiirC I\IS(J\) 1i1d in "\sin tii I.Ssss nIllhtiant. cnlis- nitis o)xidC CliissiilS. U 
IIf'If ltuf 1 'l l'i's At Sions, 1r,)illlftftl l riaL ifsa I tIlti that ni tilt' I soi 
\litaf it.lif'hiiliipines, I lii i cli itl ling lfictius .. \fctfhunieRiti i(Ililtif\ 

NIcauich (.i insi itinl sitt afurcath flhixcs \eVriL hli~hcr in the' drv sL';i5(>in 

wcie' 'iin ti thlin in theL steaslitin. \Vithin a; t{llmtr ihcdgli i\tt\vs,- \Vt't 

tIi' ii ciiitol diiisli ~n,lii fait., se'- se';isui., iiriciil+ ip ihtt .'reLlthus
'iaflclaiinitccl lht.inmt 'ltc'l tiltil- sitln fla'5;: sti ilatt.r tuaisfufaingl~

ii tatt a il1IiniSiLas fi(' u t if l 111tCit\ ',
h i du Il tirt fi it ,,l.iSt 

"fhL 'ilc'.ial iulitL waVs tii nd lt nin I )ail'Lu.Within Is 
lIa 1i\ -w Ilp scelme i(eciitna ii Iiul iIwcdcl I iif:d (llvc i\tli
ailln xistiLtt\ lr iitir ' til ifLihcsttLu'siinscisliilllct pcti-t slurL. 
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Collaboration has 
many synergistic 
benefits: shorten
ing the time 
needede o solve 
problems, speed
ing the transfer of 
information and 
advanced research 
methodologies, 
enabling scientific 
collaboration 
across political 
borders and 
economic barriers, 
stretching scarce 
rese a rch 

resources. 

PARTNERSHIPS: 
Supporting and working 
w 	 ith others 

irtutl\ Al IHflfl',, ) 'll\ kl\c\s S()[1. 	 1k)11 uf colllI ilk iui. ()l 
' i',l[tn,.'r.;hilh. s I.Vilt1it I.SniC S t 1hWThi rei1iy i sli.:I-CN inl 

1i 1lL, . d, I1()"(6c pl\r.)IL iS. Si tliiii" 11W Ii;ini t'Ir N'i iil iirii

l .111(1 iltlLL'I it.i".iil r IIi . )h I, i n lii- ,itii 
c )IIi)ll tlii i Li p ()dilii.=lIh di(T. Al (d diii dii<L h~l iL.S. 

lrtliilc >t.itl i'tstillill i rtllc . liii;1.111ill pmlici.Sl-ips 
; lt l lt'-. i.in tC. 	 I ClilA tt'il 'I'Al '1111 tICll,+rJ '; I l d jii lt \ t'l~ (: u .,<r 

and 	 n l\\*Ul, 1 ill.' Ar'lliodi di il illii .Itil O L11) *ii;ld 0 ) Lt 

The International Network for Genetic 	Evaluation of Rice (INGER) 
INil".l lI lk ,., tlid, il in cill th<-lti'inSItli,. l h, l 
t.'Wh~inl t... ,C.vAlhl lio+ ltl t .,l. <fl' i& r>, t'd I[tC','lin t ll"1 'xLiJ Sll,irt. udin" \.,I

r'it it.:, ,ilt. tClilt. t1iL".', <Hrigilltliinl, l r< ull (Wlrd.',v\~M ,L'. S<,lit' Clltttiu'.\ 	 ill 

1"1.'s <I Jil IIi i [(W,. nIts- ildc+ i) c 1uliililv tlr'di tikc I i IS 

€:,[ic 	 ;Lnld ;.l',i<+ i,. :l-,Ire'+. 11(l sp"()ls. 

Ill 199m2. , 1 ) nu[rcri,.,.,,-- lh) kw~ <ill'rCIVnt 1)<,,,t,_m(08 -l;'ts (dI 	 1r*()[.< 

scls i l ltkFkIi pI..utI t. 	talvc) uitrv i )Ij.(&c.c\( r ( [ l 	 t c ctlillritsw. 18, 

illin .i L.3 ill \\t.,,t . il N rtll>.\li"t Qiil iii ll . lit 111d I ill 

Il d tllid ti l. it l tiniLI ii\,,i-,J 0) 1l .( t.'d ti ,.l ir ih tc dt lC,
scls ()fl ,q<.rill.,n ,llpqI1ukfl~rnO-lt .-~l,:r l,.~ nldilio l,, Alld l'(r Ad 

l-(;i< il.- d I c dl1- rit.'i Mcc, ' tl tii) Rctldt. ir l A\\ll i )t li STiilt 1l5 j it.S ill 
\\ '',, A.lldtF- O R111t ',, in l :-l. (',.'nlr ll, Atnld AhJuC''nl''.c 	 ..\\:1i5 tIllicL its A~itisicr Lt.2l :ii) Li. iktCC -IIti iil~ iWi 

.,i,. At'tiM.ti~:ilic'S. t.'ntit'S-\vc'rtV c", ;IuIi~in 	 Inl.ritl l ' ,', -tt) lhl I .t _ li --hi.1 t.,l ill Ait iliolnAl vM ,ld tI-

Asl j litc'ii:.,. Ld (2 In i l tilt.' 11C ,l Iriiills 
It.tit.c tm.'lu,.t. ,.rlrit'> \\(c'T(' r~lC.',,L'd ,I \ Mii+li(.' ,: ( M1 1i2-99 Ir l 11tdi;1 

\V,",i 	 r.'; l'X ,.I XS t'-,l , ill ( ;t[[ ll) . I; II( I(-H-, 1 i l~ ',V I.. 

ill 20 	 L -11i lLL IIC i li;Tcit., p
'. 

()I 

i;n t. 	 1)[11ll ldc 

rlcwn IId vitlli,1 iti ii, (ILMil'liil1Iuiis.MILi I ii,- I-2-l-.s lnmilMIt \c.,., 

The Rainfed Lowland Rice Research Consortium 
'ill,. 	 l\.t.r +-~ M,.' ri~tllt'. tntd ,,vid(, v diSIl'St-u+l u-M itI< 11~~ (r&n.,I'lfr' dl'. 

i i 	 iil\vllni cl iic' ll 1' rc.IIilcd i)iimlic ilihi tic i d hi lic ctti ciii crlit tilr 

ll-, cik 4 
NIkii( r hrc't'dint-,Ai[ii\ iti(' , k ff thK' n 1( 1\\lLrISl,ll\v IC trAinl'rlc'd 

IL-'l 	 nq t itulll nll~ , 1h)link< w\ithl <lIhcr"rc"c",irc' ll niliativcs. 
h M].c 1XVi 

I'l'<[11 IR Ilt'll~t~rci inll I 'l lilil~lpinlc'., [( c<+nlrl iuill sitc's: (Cc.llral Nit.(, 

I CS.CMVi Ic Infl ilc"k ((:I ). ( AtiAt'k, Inldimt l ln/lditiill-dclt') 110 - -I\\ac' 

(11 I 'h( d, 1(I- lh \\ \\ llcU \itl h1 kLrlilii\ s() i1 .1 ,. 'F]llil l 1Ah~ ]()\ 

The Upland Rice Research Consortium 
11i1nr \ill, It-c 1)1..cltct i\ itV ( 1'1u )I~ l li(' ' Ald lin/ll UlM il4 tht' \Wu l-IX-'ing 

I.r ll 	'ItMllilit", ill t111C HIIMJ nc L l Spicllll';Sl \,iJ ] \ri& <+, .. it c I!;1 

itlh h(Illi dw', Ihi<+!hy'.<cal l' \n milnlculil mid 111C So+tiO+COt<iM<illit c'n~ilkfl

11ll'. Th isstic's ,iru' OWt. .'SMilt itr()SS' Il li c oiln: inlll<>M k~i~hcW ! iti1-l fl<ii
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INDIA 

BANGLADESH 

HLIPPINES 

0 Rainfed lowland sites 

sites SUpland INDONESIA 

Rainfed Lowland Rice Research Consortium Upland Rice Research Consortium 
Bangladesh Bangladesh Rice Research Institute, India Central Rice Research Institute, 

regional station at Rajshahi. Hazaribagh Rice Research Centre. 
India Central Rice Research Institute, Indonesia Agency for Agricultural Research and 

Cuttack, Orissa. and Narendra Dev Development and Central Research 
Agricultural University Experiment Institute for Food Crops, Sitiung 
Station, Faizabad. Masodha. Research Station, Sumatra. 

Indonesia Central Research Institute for Food Philippines Philippine Rice Research Institute, 
Crops, Sukamandi Research Institute, Matalom, Leyte. 
Jakenan Experiment Station, Central Thailand Ministry of Agriculture, Samoeng 
Java. Research Station, Northern Thailand. 

Philippines Philippine Rice Research Institute, IRRI Cavinti, Laguna, Philippines. 
Batac, Ilocos Norte. 

Thailand Rice Research Center, Ubon. 
IRRI Tarlac, Pangasinan, Philippines. 
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ifl1,1ilitiC YUKlSoIil.S, d (ICIF idC.j)-fiSh WS5ICIIl5. tIL I'llili[IJ)illCS, 11 IiilatIld 
ki)1((So . iritv,. liL f II i ll~ 1C IIiiV ,S lii( '*lXiInolvliL' anIL Ikt ili1\' (:11pi-

RiLV. iS ( IIVMCLh(Ifl)()IliIlt Of CVltiat1CL C(IlliI)IllIflt I0I) Iifll\1 ()I- hlt ]I~li'Itil 101C (I':CL.L:1 

tilKL'CI ilcx ICl T(IpJ ilng 5\5tWiIi5 ()f C'iatiolls ill iiil'1Si, i li' i'4 i ntiIMIlkr ()f tCSliI0 SiW.S. 'IbliS 

t11LCUILIIaicS. FtiiiiiciS ii1A'dl llL'XiII L'\aIIC(l \aIictaIl SCIL1il'' Nii ki I i- m ilItioi InWill lIWlI) inl (lCV~L+IiIin 
5\tV.SL I~II I Cl~(.'l\ 15Y1oiIWt. fliii iciC ai L iIf)S. 1111d U lI !, I IJlpiC inl- 'xII-Ip()liIl)(iil:is 

111C M11 C.XaIflillkd( Ilk' alh LISW' 

IILI'. kILLC( IVOIIIIICl dl )1IinlS 1'()I 
C1i n*IItII*,Il 1Q51 iIrIC.S: ilal IVI'tk1lil. f)PIl fll"t iac~uaIiClIiil'C Network (IPI1VIN) 

1l1C' CIQl 1111St JlIT.Si Soi lIN l(wrw 

Ii\C~tI ik. Ilk' 1kCllII(1 1)1'() il- The Integrated Pest M~anagemnent 

Cil )Sill ICIQSI)n iflterli~scipfill:aI 

nd ,WI ci i)IT. i-st1ciii ll\L'5111i The International Netwvork on Soil hat inivI6c Il l nat IIIlal 

CHI 151 iIII lllIiillLr aC calr\- Fertility and Sustainable Rice Farm- SCiL'ni.s1.S an1d CXWIInSioln Sp)CCi.lS1S.11CIn)T 
ill" (W 2CE (1-IItig . w~d. Ing (INSURF) I \Ilkli~Lllli..' cg~)ti [Ia-I I.5QlII (MIlci 

likist. fl)Il (iijls. mid1. kiis i11"l~laE~L- INSf RI Ofl iillLCL Eli l( 11.115 Oil ti( )nl SVS11,nI iQ;I[IU5 i( .I(.iV(2L IV'-

nIIA'tni hilnC1\V( Irk WctiiliC.S inl IlL' illi- -St'aIc, CNC-iL'151li l,111 1))ilcv pr1ior'i
i~atccl.ChiIC I tiCS. L 1I. 11aSoad, and ulanI~d (M111- Intrv liIC'Valtiato 

The Asian Rice Farming Systems IiCL' CC IC~IIils. IkIitiCifianlt.S tL'5tQI lai1.il1ci f~i:itiiati lt iQ5Qa1-ih as aI 
51 il INetwork (ARFSN) inlipr( \L- ',(il li rh liltI lna~11.1 111 illlis (Ii Cl llllllniC.atillg IWiI Cliii

.\RI:S ',I iiiVI' lt. , l~ii~ tL'CII- pra',CliCCS and QLaltlatcd il161i Cl 1111- C'IitS. SLICl11 AS p),lnt Cl livip(2nSatiol 

IlIllVat 39 k(-,\ sites inl 10 ci iin btil n (1SuIstainlingi liC-L~'(CFI ['-I' (IanIaLHL duL'C 1EIp.StS anld na1Ral1-1 
triL.'s (II :sil aInd ill MadagamScar. pin~ S;VSIL'IIIS. C(:11IpCl'Ilati 1 inl Iiang- ciIt(I* rice pe'sts. 
'I V L.StL'Ciiid rg cri p-anlill.l laICkSh. InI.dii isa \IaIIV.Si. 

:, -A 0', 
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Country 
and regional 
p rojects 

~~~~~(~~1cJSCLL(ciccil lcci 

sc)i~tc .Issitalc in,till n1ccc in 

1)-( )\ inti r c a(iicl capctyi. TheI ci 

SfKI)IA1 OWic an dc 
f0ciccc' c(cccillJIic-l l) \ l(] t d -

I HA lMake tiLll( )ito.citnna l iti l 

1*,.11'cion ca iVII'.flc~~ rcc ctW \\iii 

HeuiL( i)( i \\ii~ii lii , wksc\i l 

kJi)iian[hid,1c-g~\c Nan i c s I w 

I 

I )2.L-Irig QC-1111I'l 

ILII) [.e t wk \ci I'IL~JI I- it 

44ertdPs 

Collaborative courses incountryTrainingBIHA JaIIVian
 
ALTUM~ need iI I-SalC fldi~C tra1C isPrI C-11 

it\ (d)1.cti,il-iclitrl t'JItC-hI and1( eIfe(.ti\rc ( clAIi )IV.NLi-IlHOIJ nllili, 
.S\CIc1dJ. Icc (any cr (I, thiona Is~l.()-f 

ci~ \nlt1~c c 1Ii ta i(Iice~ Rtc Iii icdlictic~ 'i ll]i lf-lti,11 JI l d 
gialis stiill lack a j 4ii ad- clIilol Itatisl:WAYi mnI l H 

ccti I\ iIIL'dc IN-.S( iiICl. Sj)(iccil Fi(c I)R( Iclci 

I t'lH4I)). 1992, 289i andi i l iL-Ca.SITe.5 h( cIat-s \hAV\\I WH:V\CcAl Cc) ICI 

)c )I Ii0IcV. JII tc.llmv . ti cii*iIc ctiiliiics 

I))ltiS th1,iVs iiiailling AtlINIc SOLsd j[i\ S-ICiIan datii O)Iic:i 

on-il 'iiitli ilt h cj:I' aticc tiiii\ did i'cckiccFV ) 

ldtT Th icc e it.l aC i tL' Dtanu IIJ II~ciiiicii 'IicitUI i itii ;,ll 1ci)ic l llnc 

ages dui( ma Ic ilai-I f cI Liiliii a n sisut" i 'st ltI i I(IctiiVl )I' ciatl 

diac i I g i thic ( Itdci at Illi 'Ic ftc ].S-R S )tksh- R I: 

iIhit .t5 lit i ait ingI 1imi-IdiL 1 Ise( 1\l]\ : ic. cjec tiisa cici 

tic) itSIR and i flc3 ( IV Wliii1~tfi\()rks( li 

]Ind.tittT nh ii tRR ci aan i trainers j2- trting U 
IEng'ineingIISh()I ri - 'iCtil LI)P ,Rinegaetes lic 0: U 
ItilI' ,I(cc t t \ It i' 'e i 

S:IIhI (60:. naiitinaS tn I L's-S l(Ii(Iil 
searcherigssei> tL5QI ll i q.tcil T -(c- m ng let 
(hise tagI RI andhdrhi iuii( SNvsLIldliI- ciiisSI( 

in lii ccli cc :Igi1i Riceiji1dat(L('i~1992 

Gciiclcn.\Niandw~w kitilcaiitappiato 
CuseIcae Ia ri inadquartesi 

reaiinganagciiwnig traII'ur planning I 
lliUIil I W i-C 'gliLI LIC 

Mla"nci 



Inor atonard ncrprLt'Iiun 1,dar~1*.([Inli cxpcr1 IRRI publications released in1992 
\\nhxrnai1upi ani AtINN W m ili i. .1 
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I Today 

Looking Ahead:
 
Rice research in a time of change
 

-CVC I(plll0 IRRI'S M,ilIun lInI-Tr Il l 1P )9-i 1998S I(lMli ICl d 

InStituIt IctivitiCs luring(I tihe latter part (& 1992 anod we.ll iltl() 
1993. lhis ,cc( )nd )hiniwit hir IRRI's st ritc-ic I'ialtc\\( rk, 
7iou'vrni 200( a(nd bc/)'ond. ' a d.\l)llCd Wit IL\L full p-art icip1
lion (f the IRlI' st:iff, 1)1tll inttriitionillh dld nationally Ic'
(rTiIt'cd. :incl )ft its<par<utn'rs \w( rIlIWitl. Thie pl)Cu.s started 

with tIl.,;p)p( )inItnlnI (&f : Tatsk F(wcc. Its cnll Icrs crriedI ((LIt CArilIl()gi
cal fr unclw( wrk planin;ignd1I(1 identificd tII hard chli(hvs t( I II inaic if criti
c',dl ()l)iCtivS W\\lrC i() lC 11101 \itlhill t1C liiiitCd flinding4 pr()cjctedl. 

\ll 11llIlMI stafff re.-viewcd tle rsuhtinltrl(p1(Ill ',nd the first d of .1 plal 
f(r I 199 . I- 998 was vritll. ( )lh.d(t,4c fri ilm Alried, N(Will rind Soluth 

AlmCrici, ur( jle,C(,nairl .\.sia<: ill I\Cr11lulel(l l 	(l,"Ilrlii/tioils "n:ii n lation l atg
,riCLltLIrIl reCSe1relCh s\stilS dill ldiLsi , StI ,ItgiCIppli aid dicl'dti\ ' IV

secll iitcrsts reviuwcd it ai IRRI during N()vil-er 1992. Their insights 
slhlrncd tIl, IWcus f(Ir lurthCr revisioin. lhU final plalin \V;ds sLiblitC'l to 
TA(, in , IX199..I:C I)')rl;.r 

.11are at1ppr Oln cruciAl 
inl rice envir(inlilclits. The first iCleiltilc'is ChtllengCs Of CIf M r breadth 

IlbCdlCd in tic l ilC\\ IdCehes to reSdC,, f'Cl issues 
fl I)U 

and criticail iillpict. 1112 dchivcillclts expected froill these NleglProjects is 
high: the SlICed dind( Cxtent ()f their Slccess dlepelds onl the resOurCe S thalt 

call he applied. \l.i l r jects inlclude: 
* Raising, the irrigatCd rice viel d p)lalteau. 
" Reversiig tri-ids of de,cliilg productivity in intlsively-cropped 

irrigated syStcills. 
* htnipr(ovinig ricc - wheait croppingllg sy'stenms. 

* Enhancing the conservation (I rice genetic rCsoLIrces. 

* lxploiting biodive2rsitv fo-r sisttilable, pest llainalgenlent. 
The secoid nlew approach is the challenge of stretching research hori

zons. Expl(cring New Fi(lilt iers require',s aipplying inm:tginaitive insight using 

sophisticated methodol( gies. New Frontier prjects iniclude: 

SDevelopilg a lvbrid rice that captUreS apnllixis, to harness hylbrid 

vigor for resoLIrce-p()r taMlnrlS who ca1inn1ot iff()rd to purchisC seed for 

each crop. 
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Remodeling of the 
Laboratory, 

S " ... Training, and 
Conference 
Center (LTCC 
building) has 
provided new 
facilities for the 

YI' Agronomy, Plant 
Physiology and

tAgroecology
Division. 

Im" 
 tii 

.N. 

.... '
 

Kenzo Hemmi Laboratory Increasing efficiency, reducing costs dUClccl. CliciLIu'v illpl*( v1cd, aIncd 
IIK. ]W,\\ <,~m r hldf ing \v an ar 'r 
tttdit, ttvd 1)ApFril ]1992 isKell:() tiaally ruccrlilt'd. st:=lf p,)iiolP, titan 11,.'1dkitioll+S )iwi ill-

IRM Ir \ , L ()CIC1 1c.'tf'\ILI- qlx_raiolls Strucmlinu"d. "lh ~+cm 
irIchIIl,.,d ill
] 'I . lr r\l+l'{'.I '.11hk111i i lx 11l\\ith It JIrf nditI n " t .\\p Ic \PlI_'n lTl 1 r:IitiOIlfdiZirI U 
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h OL ~i/(I*'~it.xp intn-,11rh 199t3 , ImI)lI th t Ldtlioll."(d11'rml l is l,,t..C 

tIjimcd \\ithin th. .I(il and \\ Itcr :\l iltL,'1t1 I, si Isk,f(MM1+ilntifivd
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1992 Financial Statements
 

Report of Independent AccountantsThe International Rice Research Institute 

(A Nt\NSf'OCK, NNI'TII:I O-R;ANIZATION) 

FINANCIAL. S1ATEMENTS 

DEIBI-A.B 31, 1992 AND 1991 

To the Board of Trustees of 
The International Rice Research Institute 
(A nonstock, nonprofit organization) 

We have examined the statement of assets, liabilities and fund balances of The 

International Rice Research Institute (a nonstock, nonprofit organization) as at 

December 31, 1992 and 1991, and the related, statements of sources and 

applications of funds and of changes in financial position for the years then 

ended. Our examinations were made in accordance with generally accepted 

auditing standards and accordingly included such tests of the accounting 

records and such other auditing procedures as we considered necessary in the 

circumstances. 

As explained more fully in Note 2, the Institute's financial statements are 

prepared on the basis of accounting practices prescribed for international 

agricultural research centers seeking assistance from the Consultative Group 

on International Agricultural Research. Such practices conform with generally 

accepted accounting principles, except in the manner of accounting for 

commitments as actual liabilities. 

In our opinion, except for the effects on the financial statements of recognizing 

commitments as actual liabilities, as described in the second paragraph, the 

financial statements referred to above present fairly the assets, liabilities and 

fund balances of The International Rice Research Institute as at December 31, 

1992 and 1991 and its sources and applications of funds and the ch.anges in its 

financial position for the years then ended, in conformity with generally 

accepted accounting principles consistently applied. 

Joaquin Cunanan & Co. 
Makati, Metro Manila, Philippines 
February 21, 1993 
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STATEMEN-r O ASSEfS, LIAIBILITIES 

AND FUND BAIANCES 

DE.CEMBER 31, 1992 AND 1991 ASSETS 
CL sRI.' t\ slf 

Cash and short-term placements (Note 3)' 

Accounts receivable - donors (Note 4) 

Receivables fromi officers and employees 

Advances to projects and other receivables 

In'entory of materials and supplies 

Prepaid expenses 


Total current asets 

\i ) 1:()t ivn \'.i (Note 5) 

Less: Accumulated depreciation 


LIABLITIES AND FUND BALANCES 
CURREN I LIAIBII IIII1 

Accounts payable and accrued expenses (Nott 6) 
Grants applicable to succeeLihng periods (Note 7) 
Other liabilities (Note 8) 

Total current liabilities 

A )LOL\IS A( ( I i (Note 6)l.\\ ,\II I .\\1 I,t ' K 'ls 

Oa.iz L:.mI iiiE:s (Note 8) 

CAPI'Il. RI'-I A(I\lIAl Ft. mI)(Notes 2and 3) 

Fumn F~AtS 

Invested in property and equipment (Notes 2 and 5) 
Core operations (Note 2) 
Working capital 
Self-sustaining operations 
Comnmunication and publications 

Cumulative translation adjustments 

*(See accompanying notes to financial statements) 

1992 1991 

$36,362,464 $33,58,,59 

5,976,747 7,244,122 
237,024 296,8501 

1,295,478 1,230,330 
1,555,852 1,78L),387 

180/77 21-,41 ) 

45,608,242 44,361,623 

50,297,877 43,285,178 
24,516,42L) 22,418,)32 

25,781,448 20,866,2-16 

$71,389,690 51$65,227,869 

$13,911,387 $16,352,355 
12,262,40)2 13,863,696 

1,15(0,470} 083,534 

27,324,25 3t,8995)-5 

8,608,083 7,76,I,)81 

1,374,418 1,279,342 

4,92,576 1,833,892 

25,781,448 20,866,246 

19,906 (1,381,614) 
2,718,501 2,718,501 

311,676 19,599 
524,698 463,772 

3,574,781 1,0Q97,258 

(265,875) 586,565 

29,090,354 23,450,069 

$71,389,690 $65,227,869 
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ST'Ix-ri-NlENT OF SOURCES AND 

AI'ILICATIONS OF FUNDS 

DcIlFl-iR 31, 1992 AND 1991 

1992 1991 

SOURCES OF FUNIS 

Core operations: 
Grants $28,873,247 $25,984,979 
EarneJ income 1,304,823 1,729,086 
Foreign-currency transaction adjustments 12,122 2,281 
Balance - previous year (1,381,61.) -

28,808,578 27,716,3-16 

Capital - transfer from core operations 819,048 3,9)63,277 

Working capital: 
3alance - previous year 2,718,501 2,718,.711 

Complementary projects - (;rants 12,890,106 8,293,172 

Self-sustaining operations: 
Revenue 1,105,674 )3),125 

Balance - previous year 196,5)9 -128,7)) 

1,30)2,273 1,367,894 
Communication and publications: 

Revenuie 18t),83 262,0)30 
Balance - previous year 43,772 416,0)12 

644,755 o78,{42 

Cumulative translation adjustments (852,440)) (L)4,48 ) 

S46,330),821 $44,6-2,743 

AI'I'I.I(Hiov,()FFLIPS 
Core operations $30,414,932 $30,385,921 
Overhead recovery (1,626,260) (1,287,96 1 
Capital 819,048 3,963,277 
Complementary projects 12,890,106 8,293,172 
Self-sustaining operations 990,597 1,171,295 
Communication and publications 120,057 214,270 

43,60)8,481 42,739,74 
FUN!) B.I.ANCtl\cs 

Core operations 19,90)6 (1,381,61-1) 
Working capital 2,718,501 2,718,501 
Self-sustaining operations 311,676 196,591) 
Communication and publications 524,698 463,772 

3,574,781 1,997,258 
Cumulative translation adjustments (852,440)) (94,489) 

2,722,341 1,902,769 
$46,330,821 $44,642,743 
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STATEME NT OF CI IANGES IN 

FINANCIAL POSITION 
DFCFN-IBuR 31, 1992 AND 1991 

1992 1991 

Su~,si UD
Excess of revenue over expenses (expenses over revenue) 

Core operations and self-sustaining activities $725,083 ($1,660,513) 
Add (deduct) items not affecting cash during the year: 

Depreciation of property and equipment 2,611,935 1,833,892 
Translation adjustments 852,440 94,489 
Gain on disposal of property and equipment - (13,670) 

4,189,458 254,198 
Disposals and write-off of property and equipment 3,602,038 4,048,975 
Decrease in: 

Accounts receivable-donors 1,267,375 -

Receivables from officers and employees 59,826 -
Advances to projects and other receivables - 29,918 
Inventory of materials and supplies 233,535 -

Prepaid expenses 33,742 95,703 
Increase in: 

Short-term accounts payable and accrued expenses - 4,493,806 
Current portion of other liabilities 466,936 273,683 
Long-term portion of other liabilities 95,076 -

Grants applicable to succeeding periods - 6,957,778 
Long-term accounts payable and accrued expenses 843,102 549,147 
Capital replacement fund 3,158,684 1,833,892 
Funds invested in property and equipment 4,915,202 -

Tor.. SO)UNI O FL \-s 18,864,974 18,537,100 
Ai'I'I.I(' Ar110\ ()1 Jt \lDg 

Acquisitions/adjUstlnents of property and equipment 11,129,175 4,895,642 
Increase in: 

Accounts receivable-donors - 3,446,229 
Receivables from officers and employees - 151,241 
Advances to projects and other receivables 65,142 -
Inventory of materials and supplies - 244,752 

Decrease in: 
Short-term accounts payable and accrued expenses 2,440,968 -
Grants applicable to succeeding periods 1,601,294 -

Long-term portion of other liabilities - 48,098 
Cumulative translation adjustments 852,440 94,489 
Funds invested in property and equipment 973,555 

Payment of loan payable - 2,20(10,000 

ToAr,\l IA,,\Iki\ (1i:[ixiAs 16,089,019 12,054,006 

INCREASIE IN FUNDS 2,775,955 6,483,094 

CASH AMI} SI ItRI-I.t I PI.ACiiAWINIS 

January 1 33,586,50)9 27, 103,415 
December 31 $36,362,464 $33,586,5{}9 
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NOTES TO FINANCIAL 
STATEMENTS 
DECEMBER 31, 1992 AND 1991 

1. General 
The International Rice Research Institute (Institute) was established in 1960 to 
undertake basic research on the rice plant and applied research on all phases 
of rice production, management, distribution and utilization with the objective 
of attaining nutritive and economic advantage or benefit for the people of Asia 
and other major rice-growing areas. 

As a nonstock, nonprofit organization under Republic Act No. 2707 and an 
international organization under Presidential Decree No. 1620, the Institute 
was conferred the status of an international organization in the Philippines 
and was granted, among other privileges and prerogatives, the following tax 
exemptions: 
a) 	 exemption from the payment of gift, franchise, specific, percentage, real 

property, exchange, import, export, documentary stamp, value-added and 
all other taxes provided under existing laws or ordinances. This exemption 
extends to goods imported and owned by the Institute to bc leased or used 
by its staff; 

b) exemption from payment of gift tax; all gifts, contributions and donations 
to the Institute are considered allowable deductions for purposes of 
determining the income tax of the donor; and 

c) 	exemption from payment of income tax of non-Filipino citizens serving on
 
the Institute's technical and scientific staff on salaries and stipends in
 
United States dollars (US$) received solely from, and by reason of, service
 
rendered to the Institute.
 

The Institute receives support from various donor agencies and entities 
primarily through the Consultative Group on International Agricultural 
Research (CGIAR). CGIAR is a group of donors composed of governments of 
various nations and international organizations and foundations. 

2. 	Bas; f financial statements presentation and significant accounting 
policie; 

The accompanying financial statements, expressed in US$, are prepared on the 
basis of accounting practices prescribed for international agricultural research 
centers seeking assistance from the CGIAR. The CGIAR - prescribed 
accounting practices conform with generally accepted accounting principles, 
except in the manner of accounting for commitments. 

A summary of the Institute's significant accounting practices is set forth to 
facilitate the understanding of data presented in the financial statements. 

Foreign currency transactions - The financial stalements of the Institute are 
stated in US$. Philippine peso and other foreign c irrency-denominated 
transactions are translated to US$ for reporting purpos2s at standard 
bookkeeping rates which approximate the exchan :e raies prevailing at the 
dates of the transaction. Exchange differences resulgiing from the settlement of 
foreign currency-denominated obligations at rates which are different from 
which they were originally booked are credited/charged to operations. 
Exchange differences resulting from the translation of balances of foreign 
currency-denominated accounts are carried in the "Cumulative Translation 
Adjustments" account. 

Rezenwc - Revenue from unrestricted core grants are pledged on an annual 
basis and are recognized in the accounts when there is probability of collection 
in the year the grant is pledged. These are utilized to fund core programs and 
the regular operating requirements of the Institute. 

Restricted core grants and grants for complementary projects are 
recognized as income when funds are committed or received from the doiiors 
to the extent of expenses actually incurred. Disbursements from these sources 
are limited by conditions embodied in agreements with donor organizations. 
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Grants are identified with specific periods and are taken up in the financial 
statements without regard to the date on which these are actually received. 
Excess of grants received over expenses is shown as "Grants Applicable to 
Succeeding Periods," a liability account in the Statement of Assets, Liabilities 
and Fund Balances. 

Expendituresand connitinents - Liabilities for purchases of goods and 
services are taken up in the accounts as incurred and/or as obligated without 
regard to the actual timing of payment. Obligated expenditures, also called 
commitments, are those which are contracted and/or committrA for goods or 
services to be received or performed at a future date. 

As of December 31, 1992 and 1991, goods and services not yet received but 
treated as expenses and accounts payable amounted to $10,939,644 and 
$11,669,660, respectively. 

Inventory of materilsand supplies - Inventory of materials and supplies is 
stated at cost using the moving average method. Materials in transit are stated 
at invoice cost. 

Propertyand equipment - Property and equipment acquired prior to 1991 are 
carried at cost or estimated value. Acquisitions starting 1991 are stated at cost 
and are acquired through a capital grant or grant designated by the Institute 
or donor for the purpose. Depreciation is computed on the straight-line 
method over the estimated useful lives of the related assets. Replacement and 
renovation of assets and property are financed through funded reserves 
equivalent to the accumulated depreciation charged annually to operating 
expenses. 

3. Cash and short-teim placements 
Cash and short-term placements at December 31 consist of 

1992 1991 

Unrestricted $5,748,723 $ 3,726,376 
Restricted 30,613,741 29,860,133 

$36,362,464 $33,586,509 

The restricted cash balance includes $4,992,576 and $452,278 as of December 
31, 1992 and 1991, respectively, which represents fund set aside for 
replacements of or improvements on property and equipment. 

4. Accounts receivable - donors 
Accounts receivable from donors consist of unreleased balances of approved 
grants at December 31 and are classified as follows: 

1992 1991 

Core grants 
Unrestricted $3,095,390 $3,272,162 
Restricted 200,000 1,276,704 

Complementary project grants 2,681,357 2,695,256 

$5,976,747 $7,244,122 

The Secretariat of CGIAR assists the Institute in following up the release of 
core grants by donors. Substantially all of the receivables from core grant 
donors at balance sheet date have been obligated for expenditures. 
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5. Property and equipment; leases 
Property and equipment at December 31 are classified Linder the following 
accounts: 

1992 1991 

Cost 
Research center: 

Buildings and improvements $23,957,605 $20,274,416 
Site development 324,665 266,581 

Research, machinery and equipment 15,415,790 12,631,451 
Transportation equipment 5,129,425 4,919,074 
Furniture and fixtures 1,022,533 903,104 
Library items 437,369 437,369 
Assets-in-transit 775,035 
Construction in progress and other projects 3,235,455 3,853,183 

50,297,877 $43,285,178 
Less: Accumulated Depreciation 

Research center: 
Buildings and improvements 9,929,774 9,346,003 
Site development 96,850 43,534 

Research, machinery and equipment 9,898,943 8,896,708 
Transportation equipment 3,984,606 3,623,369 
Furniture and fixtures 606,256 509,318 

24,516,429 22,418,932 

$25,781,448 $20,866,246 

The land used as site for research activities is leased for a period of 25 years 
tip to year 2000 from the University of the Philippines for a nominal rent and 
is renewable upon mutual agreement of the parties. Pursuant to the 
Memorandum of Understanding between the Government of the Republic of 
the Philippines and the Institute, all the physical plant, equipment and other 
assets belonging to the Institute shall become the property of the University 
when the Institute's operations are terminated. 

In support of any expansion of the agricultural research program of the 
Institute and the University, the Philippine Government authorized the 
University to acquire by negotiated sale or by expropriation certain private 
agricultural property under Presidential Decree No. 457. 

The Institute also leases land and other property from third parties for 
project experimental sites for periods ranging from one to five years. 

6. Accounts payable and accrued expenses 
The short-term and long-term accounts payable and accrued expenses consist 
of outstanding commitments and accrued liabilities at December 31 as follows: 

1992 1991 

Outstanding commitments for $14,835,090 $18,463,165 
core and capital operations 

Outstanding commitments for 2,975,350 1,061,768 
complementary projects 

Accrued expenses 4,709,030 4,502,403 

22,519,470 24,117,336 
Less: Short-term liabilities 13,911,387 16,352,355 

Long-term liabilities $8,608,083 $7,764,981 
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Accruals of unused sick and vacation leaves represent about 81% and 73% 
of the accrued expenses in 1992 and 1991, respectively. 

7. Grants applicable to succeeding periods 
Grants applicable to succeeding periods at December 31 consist of grants 
received in advance for the following: 

1992 1991 

Unrestricted core 
Restricted projects 
Complementary projects 

$ 2,000,000 
3,016,569 
7,245,833 

$12,262,402 

$ -

3,037,475 
10,826,221 

$13,863,696 

8. Other liabilities 
The current and long-term other liabilities substantially represent reserves for 
estimated expenditures to be incurred for trainees participating in various 
programs. The estimated expenditures cover postdoctoral scholars, research 
fellows and trainees' stipends, board and lodging, other direct expenses and 
reimbursable overhead costs to be incurred by the Institute. Funding for these 
reserves is derived from charges against grants for trainees, including special 
projects. 

9. Staff benefit plan 
The Institute maintains a noncontributory provident fund for the benefit of its 
Nationally Recruited Staff. Monthly contribution to the fund is computed at 
10.5% of the employees' basic salary. The plan provides for lump-sum 
payment in Philippine peso to qualified employees/members, upon their 
separation from the Institute, under certain conditions. 

Contributions to the fund amounted to $555,730 in 1992 (1991 - $546,437). 

10. Reclassification of accounts 
Certain accounts in the 1991 financial statements were reclassified to conform 
with the 1992 financial statements presentation. 
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SCHEDULE OF SOURCES 

AND APPLICATIONS OF 

CORE OPERATIONS, CAPITAL, 

WORKING CAPITAL AND 

COMPLEMENTARY PROJECTS FUNDS 

DECEMBER 31, 1992 AND 1991 

1992 1991 

SOURCES OF FUNDS 

Core grants and earned income: 
Unrestricted: 

Government of Japan $ 6,727,545 $ 6,357,391 

United States Agency for International 
Development 5,400,000 5,400,000 

International Bank for Reconstruction 
and Development 2,500,000 2,887,000 

European Economic Community 2,289,121 2,313,265 
Overseas Development Administration -

United Kingdom 1,553,760 1,555,016 
Canadian International Development Agency 1,383,648 1,576,942 
Swedish Agency for Research Cooperation 856,516 805,143 
BMZ, Germany 837,037 710,430 
Danish International Development Agency 784,025 573,466 
Government of Australia 645,915 665,890 
Government of Korea 200,000 200,000 
Government of Finland 193,367 555,546 
Government of Belgium 150,000 150,376 
The Ford Foundation 150,000 150,000 
Government of the Philippines 123,000 121,960 
Government of Norway 121,560 103,339 
Government of India 100,000 100,000 
People's Republic of China 80,000 50,000 
Government of Italy 68,900 80,199 
Government of Spain 30,000 30,000 
Earned income 1,304,823 1,729,086 
Stabilization mechanism fund - inflation/ - 630,000 

foreign exchange adjustments 
Foreign-currency transaction adjustments 12,122 2,281 

25,511,339 26,747,330 
Restricted: 

United Nations Development Programme 1,562,750 1,910,634 
The Rockefeller Foundation 451,134 280,554 
Government of Netherlands 269,476 163,124 
Government of France 239,102 255,931 
Government of Italy 200,000 200,000 
Government of Korea 30,000 30,000 
The Ford Foundation - 62,000 
The Swiss Development Cooperation 305,606 22,417 
Balance of grants - previous year 1,308,966 2,224,196 

4,367,034 5,148,856 
Transfer to complementary projects - (400,000) 
Grants applicable to succeeding periods (1,415,776) (1,308,966) 

2,951,258 3,439,890 
Fund balance - previous year (1,381,614) -

27,080,983 30,187,220 
Transfer to capital fund (598,491) (3,860,969) 
Transfer from current operations 1,381,614 
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1992 1991 

Restricted(essential) projects: 
Government of Japan 556,712 924,491 
Asian Development Bank 421,744 258,059 
Government of Belgium 74,509 166,242 
The Ford Foundation - 200,000 
The Rockefeller Foundation - 59,929 
Government of Australia - 41,861 
United States Agency for International 

Development - 26,737 
1,052,965 1,677,319 

Balance of grants - previous year 1,728,509 556,502 
2,781,474 2,233,821 

Grants applicable to succeeding periods (1,600,793) (1,728,509) 
Transfer from (to) complementary projects (15,652) 810,440 
Transfer to capital fund (220,557) (102,308) 

944,472 1,213,444 
28,808,578 27,539,695 

Capital fui..1 - transfer from core operations 598,491 3,860,969 
- transfer from essential projects 220,557 102,308 

819,048 3,963,277 
Working capital fund balance - previous year 2,718,501 2,718,501 

Complementarygrants: 
United States Agency for International 

Development 2,230,433 2,615,443 
Government of Australia 1,472,052 904,529 
United States Environmental Protection Agency 1,052,259 933,642 
BMZ/GTZ 947,157 6,793,015 
The Rockefeller Foundation 916,581 402,023 
The Swiss Development Cooperation 832,232 582,690 
International Development Research Centre 557,326 613,422 
Government of Netherlands 349,501 369,950 
Overseas Development Administration -

United Kingdom 295,687 152,723 
Government of Sweden 204,446 -

Islamic Republic of Iran 128,000 
United Nations Development Programme 66,540 -

Government of Korea 55,058 117,839 
Asian Development Bank 52,875 1,500,840 
Government of Japan 38,200 78,400 
Government of Denmark 35,010 58,200 
Government of Belgium 34,274 120,315 
The Ford Foundation 12,492 163,000 
Food and Agriculture Organization 5,286 59,399 
Canadian International Development Agency - 173,882 
Government of the Philippines - 32,356 
Others 17,657 32,490 

9,303,066 15,704,158 
Balance of grants - previous year 10,826,221 4,125,220 

20,129,287 19,829,378 

59 



1992 1991 

Transfer from restricted core operations - 400,000 
Transfer to (from) essential projects 15,652 (810,440) 
Grants applicable to succeeding periods (7,245,833) (10,826,221) 
Funds returned to donor (9,000) (122,894) 

12,890,106 8,469,823 

$45,236,233 $42,691,296 

AI'LICATIONS OF FUNDS 

Core operations 
Programs $18,871,585 $20,802,369 
General administration and operation 8,940,762 7,749,660 
Depreciation expense 2,602,585 1,833,892 
Overhead recovery (1,626,260) (1,287,961) 

2 7979? 29(197960 

Capital 819,048 3,963,277 

Complementary projects 12,890,106 8,293,172 

42,497,826 41,354,409 

ExcEss OF SOURCEs OVER AI'PLICATIONS 

(APPLICATIONS OVER SOURCES) OF FUNDS 

Core operations 19,906 (1,381,614) 
Working capital 2,718,501 2,718,501 

$2,738,407 $1,336,887 
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IRRI international staff 1992
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Consultative Group on
International Agricultural 

Research (CGIAR) 

The CGIAR is a worldwide network of 
research centers supported by an 
international donor group. IRRI is part 
of this global system. Through research 
and education, 	the CGIAR helps make 
farming in developing countries more 
productive--the first stepping stone out 

of poverty. For 	farmers and the rural 

poor, increased agricultural production 
leads to better 	nutrition, higher in-
comes and improved standards of 
living. Increased and more stable 
production of food staples also leads to 
lower prices, which allow poor people in 
the cities to satisfy more of their food 
needs. 

Some 2,000 scientists repre
senting 60 different nationalities 
conduct research at CGIAR centers and 
in collaboration with national program 
scientists in some 40 developing 
countries. 
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ii-i le 
70tropical S1_ 

Ii c e i1rl~l bellde 

,developing 

CIMMYT 
Mexico 

CIAT-Centro Internacional de Agricultura 
Tropical, with headquarters inColombia. Focus on 
germplasm development inbeans, cassava, 
tropical forages and rice for Latin America, and on 
resource management inhumid ecosystems in 
tropical America (hillsides, forest margins and 
savannas). 

CIFOR-Center for International Forestry
Research. with headquarters in Indonesia. Focus 
on conserving and improving the productivity of 

forest ecosystems. 

CIMMYT-Centro Internacional de Majoramiento 
Maiz yTrigo, with headquarters inMexico. 

Focus on increasing tile productivity of resources 
committed to naize, wheat and triticale in 

countries. 

CIP-Centro Internacional de laPapa, with 
headquarters inPeru. Focus on potato and sweet 
potato inlprovenenn. and on natural resource 
conservation in the Andean region, 

IFPRI 
Washington, D.C. 

.ClAT 
C IAC 

Colombia
 

* CiP 
Peru 

IBPGR-International Board for Plant Genetic 
Resources, with headquarters in Italy. Focus on 
conserving gene pools of current and potential 
crops and forages. 

ICARDA-lnternational Center for Agricultural 
Research in the Dry Areas. with headquarters in 

Focus on increasing the productivity of 
farming systems involving wheat, barley,
chickpea, lentiis. pasture legumes and small 
ruminants inNorth Africa and West Asia. 

ICLARM--International Center for Living Aquatic 
Resources Management, with headquarters inthe 
Philippines. Focus on improving production and 
management of aquatic resources indeveloping 
countries. 

ICRAF-International Council for Research in 
Agroforestry, with headquarters inKenya. Focus 
on mitigating tropical deforestation, land 
depletion and rural poverty through improved 
agroforestry systems. 
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0 

ISNAR
 
The Netherlands
 

INIBAP 
* France 

IBPGR
 
Romu
 0
 

ICARDA
 
Syria 

ICRISAT 
India 

0 IRRI & ICLARM 
ILCAi0 Philippines 

0 IITA Ethiopia

Nigeria
 

IMlMI 
i Sri Lanka 
0 ILRAD & ICRAF 

Kenya 0 

CIFOR 
Indonesia 

ICRISAT-International Crops Research Institute contributing to sustainable and increasing food and stability of banana and plantain grown on
 
for the Semi-Arid Tropics. with headquarters in production in the humid and subhrumid tropics, in small farms indeveloping countries.
 
India. Focus on contributing to more sustainable particular inmaize. cassava, cowpea. plantain,
 
agricultural production ,-Iems through improved soybean and yam, anc in partnership with African IRRI-lnternaional Rice Research Institute, with
 
productivity of sfrghui.1 milet. chickpea, national agricultural re,;earch systems. headquarters in the Philippines. Focus on 
prgeonpea and groundnut, generating and disseminating rice-related 

ILCA-Internat!c.nal Livestock Center for Africa. knowledge and technology of long-term environ. 
IFPRI--Internmational Food Policy Research with headquarters inEthiopia. Focus on improving mental, social and economic benefit. 
Institute, 'wthheadclouiarters n tie United States. livestock production and the contribution of 
Focus on ident,fing and analyzing policies for livestock to sustainable agricultural productions ISNAR-International Service for National 
meetng the food needs of developing countries. systems. Agricultural Research. with headquarters in the 
in particular tire poorer countries. Netherlands. Focus on institutional development 

ILRAD-International Laboratory for Research on and strengthening of national agricultural 
IIMV--International Irigation Management Animal Diseases, with headquarters in Kenya. research systems. 
InStitutO. wi headquarters in Sri Lanka. Focus Focus on controlling major a'inal diseases 
on strengthening the development, dissemination (trypanosonl!aSiS and tic',-borne diseases) that WARDA-West Africa Rice Development
and adoption of lasting improvements in the seriously limit livestock industries in Africa and Association, with headquarters in Cote dlvoire. 
performance of irrigated agriculture in developing many other parts of the world. Focus on improving rice varieties and production 
countries. methods among smallholdcr farm families in the 

INIBAP-International Network for the Improve- upland/inland-swamp continuum, the Sahel and 
IITA-International Institute of Tropical Agricul- ment of Banana and Plantain, with headquarters mangrove swamip environments. 
ture. with headquarters in Nigeria. Focus on in France. Focus on increasing the productivity 
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