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Annual Report 1998 

IP-4 lmproved R1ce Germplasm for Latm Amer1ca and the Canbbean 

Execut1ve Summary 

OUTPUT 1 ENHANCED GENE POOLS 

Germplasm development 

Genet1c umform1ty or lack of genet1c d1vers1ty 1s of ma¡or concem to breeders genet1c1sts and 
the agncultural commumty 1n general In many crops genet1c 1mprovement 1s usually 
accomplished by reducmg genellc d1vers1ty 1n the gene pools used to develop new vanet1es 
CIAT breed1ng strateg1es focus on developmg and 1mprovmg populat1ons Such populat1on 
development and enhancement a1ms to prov1de nallonal programs (NARS) w1th sources of 
potenllal parents hav1ng spec1fic tra1ts 

The expert1se of the collaborat1ve pro¡ect on recurren! select1on 1s shared w1th Cl RAD and wrth 
NARS through prov1d1ng sources of fixed lines or potent1al parents w1th spec1fic tra1ts reqUired by 
nallonal breed1ng programs actiVIty reports d1dact1c documents field VISits and trammg 
courses In 1998 the upland nce recurren! select1on pro¡ect for the savannas was d1rected 
towards the 1mprovement of tolerance to so1l ac1d1ty res1stance to pests and d1seases good 
gra1n quality and early matunty Lme select1on and development from recurren! select1on carne 
from the evaluat1on of S2 S4 and S6 of several populallons and advanced generatlons 
developed 1n prev1ous years A h1gh number of lines have been selected for recomb1nat1on and 
multllocal evaluat1on 1n Braz1l Boliv1a and Venezuela New populat1ons have been started by 
mtroduc1ng new germplasm and source of male stenhty The best CIAT breed1ng hnes and 
commerc1al vanetles from Braz11 Bolivia and Colombia w111 be pooled 1n th1s populat1on 
Breed1ng lines denved from recurren! select1on at CIAT as well as mtroduct1ons from 
Madagascar by GIRAD have also been selected for the upland hllls1des of Colombia These 
lines are be1ng evaluated 1n farrners fields m collaborat1on w1th the h111s1des and farrner 
part1c1patory research pro¡ects at CIAT Populat1ons are bemg evaluated for med1um to h1gh 
allltude Upland nce germplasm bred by recurren! select1on have also been d1stnbuted to West 
Afnca and As1a In 1998 the VIOAL nursery for ac1d so1ls d1spatched to dlfferent countnes m 
LAC mcluded the 31 best hnes from th1s pro¡ect 

The part1c1pat1on of CIAT/CIRAD matenals 1n d1fferent tnals conducted m Braz111s very h1gh 89% 
1n advanced tnals 28% 1n prelim1nary tnals and 19% 1n observat1on tnals Dunng 1994-1997 
two out of 4 lmes released 1n d1fferent states of Braz1l carne from the CIAT breedmg program 
Three new CIAT lines are very prom1s1ng cand1dates for release m 1999 As part of a 
collaborat1ve pro¡ect savanna lmes have been sent to Chma CIAT hnes are very prom1s1ng and 
are be1ng used as parents 1n the Ch1nese upland breed1ng program 

Breed1ng populat1ons developed through recurren! selectlon for lowland nce m the trop1cs and 
template ecosystems are be1ng advanced at CIAT and sent to nat1onal programs 1n the reg1on 
for evaluat1on and select1on Results for 1998 are st1ll pend1ng 
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The Oryza w1ld spec1es represen! a potent1al source of new alleles for 1mprov1ng y1eld quahty 
and stress res1stance of cult1vated nce Crosses between w1ld nces and commerc1al culllvars 
have been reailzed and an advanced backcross QTL method gUided by marker ass1sted 
selec!lon has been 1mplemented for !he development of 1mproved cult1vars Transgress1ve 
segregat1on for gra1n y1eld was detected 1n !he Bg90 2/0 rufipogum cross w1th severa! BC2F2 
fam11ies hav~ng between 5 and 25% h1gher y1elds !han Bg90 2 The results were confirmed from 
repilcated tnals of BC2F3 fam1iles Molecular analys1s 1nd1cated pos1t1ve assoc1at1on between 
y1eld and QTLs located on chromosomes 2 3 5 and 12 In !he cross betweenlemont/0 barthu 
severa! fam1iles y1elded up lo 30% more !han Lemont and QTLs assoc1ated w1th y1eld were 
located on chromosomes 1 and 7 Severa! other 1nterspec1fic populat1ons 1nclud1ng crosses w1th 
O glabernma are 1n !he process of development or field evaluat1on Results suggest that both 
O ruf1pogum and O barthu have genes that contnbute pos1!1vely to y1eld 1ncrease 1n cult1vated 
nce 

R1ce ilnes denved from ~nterspec1fic crosses are also be1ng charactenzed lo 1dent1fy other useful 
tra1ts (plan! archltecture pamcle s1ze gra1n type y1eld d1sease res1stance etc ) su1table for our 
partners 1n the reg1on Although alll~nes denved from the cross between Lemont/ O barthu were 
susceptible to nce hoja blanca v1rus 48% (237 ilnes) exh1b1ted res1stance lo bias! Twenty three 
h1gh y1eld1ng nce ilnes from !he cross between O rufipogum and the h1gh y1eld1ng vanety 
Oryz1ca 3 were res1stant to the v1rus and 35 lo bias! Bes! ilnes Wlll be d1stnbuted lo !he reg10n 
through INGER 

Des1red charactenst1cs (heav1er gra1ns longer gra1n fililng penod late leaf senescence and 
sturdy stems) 1dent1fied 1n !he new plan! type (NPT) from IRRI under our cond1!1ons are be~ng 
1ncorporated 1nto LAC s gene pools A total of 433 crosses were made dunng 1998 between 
selected ilnes and LAC genotypes 1nclud1ng 226 155 and 52 crosses for tropical 1rngated 
temperate 1rngated and upland nce parents respect1vely Anther culture w111 be used to 
accelerate the development of fixed ilnes from upland and temperate crosses 1n order to make 
ava1lable th1s new matenal to partners as soon as poss1ble 

Embryo Rescue and Anther Culture 

Anther culture (AC) and In v1tro culture 1s an 1mportant act1V1!y for the enhancement of gene 
pools 1n !he nce project AC 1s u sed to fix enhanced tra1ts 1n backcrossed popula!lons from nce x 
Wlld spec1es hybnds A total of 1711 green plants have been produced Product1on of double 
haplo1d ilnes w11i be used to accelerate the 1ntrogress1on of QTL s assoc1ated w1th h1gh y1eld 
potent1al from !he wlid spec1es 1nto selected culllvated vanet1es ofO sat1va AC accelerates the 
development of breed~ng populat1ons Double haplo1d ilnes produced for FLAR and CIAT w11i be 
d1stnbuted to severa! LAC countnes for field evaluat1on Somaclonal vanat1on 1s be~ng tested to 
determine 1f 1t 1s poss1ble to 1mprove some of the tra1ts of selected breed1ng ilnes A total of 3758 
somaclones were produced for Venezuela and 4440 for Colombia The 51 seed has been 
harvested and w111 be used for gra1n quahty and d1sease res1stance evaluat1on 

OUTPUT 2 PHYSIOLOGICAL BASIS FOR RICE TRAITS UNDERSTOOD 

Weed control enhancement by the use of new genotypes and pract1ces 

One of our ma1n obJectlves 1s to develop methodolog1es that retard or reduce the establishment 
of weeds 1n order to 1ncrease the compet1!1ve advantage of the nce crop w1th respect to the 
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weeds Prev1ous expenments 1n the project 1nd1cated that anaerob1c condltlons 1mpede 
germ~natlon emergence and establishment of weed spec1es 1n the nce crop Under d1rect 
seed1ng cond1t1ons early flood establishment can retard and reduce weed development thereby 
perm1tt1ng nce plant development under less weed compet1t1on We are 1dent1fy1ng nce cult1vars 
that exh1b1t the capac1ty to develop under submergence cond1t1ons Tolerance to submergence 
could be useful both under d1rect seed1ng of dry or pre germ1nated nce seed Results 1nd1cate 
that pre germ~nated systems g1ve the nce an advantage over weeds due to early crop 
establishment Several vanet1es W1th1n our LAG germplasm and IRRI 1ntroduct1ons were 
1dent1fied dunng 1998 exh1b1tlng apprec1able levels of submergence tolerance that could be used 
1n an 1ntegrated crop management strategy Vanous complementary stud1es are under way to 
refine certa1n aspects of th1s concept 

Prelim1nary stud1es at CIAT us1ng early flood1ng at 3 different dates after plant1ng and 2 depths 
of plantlng w1th dry seeds have g1ven 1nd1cat1ons that 1! 1s poss1ble to develop plant1ng systems 
that reduce the effect of weed compet1t1on 1n the first stages of crop development us1ng vanet1es 
w1th submergence tolerance When the flood was applied 4 days after plant1ng only 22% of 
Echmochloa co/ona emerged wh1le 100% emergence was observad for the submergence 
toleran! vanety Submergence tolerance 1s a charactenst1c wh1ch comb1ned w1th other reqUired 
tralts of modem nce cult1vars 1s very des1rable for ut11izat1on 1n a crop management program 
1nclud1ng early flood1ng for reduc1ng weed compet1t1on 

OUTPUT 3 RICE PESTS ANO GENETICS OF RESISTANCE CHARACTERIZED 

Blast 

Understand1ng populatlon dynam1cs of the blast pathogen for the development of breed1ng 
strateg1es for durable blast res1stance 1s 1n progress We have detectad genetlc structure and 
v1rulence changes w1th1n blast pathogen populat1ons over t1me Greater ga1ns 1n v1rulence were 
assoc1ated w1th changes 1n genet1c structure w1th1n ex1st1ng genet1c lineages Blast populat1ons 
w1th narrower spectrum of v1rulence tend to predom1nate comparad to those w1th broader 
spectrum R1ce lines exh1b1t1ng complete and complementary blast res1stances have been 
1dent1fied 1n the field and greenhouse These lines are be1ng used 1n proper comb1nat1ons or 
crosses to assure accumulat1on of res1stance genes 1n a common background F1fteen nce lines 
comb1n1ng two res1stance genes (P1 1 and P1 2) that exclude the entlre blast pathogen 
populatlon 1n Colombia and other countnes cont1nue be1ng stable under greenhouse and field 
evaluat1ons 1n the F? generat1on These genes are be1ng 1ncorporated 1n commerc1al cult1vars of 
LAG 

The blast res1stance of cultivar Oryz1ca Llanos 5 exh1b1ted s1nce the t1me of 1ts release 1n 1989 
cont1nues stable Part1ally compatible 1solates detectad 1n the past few years d1d not 1ncrease 1n 
aggress1veness under greenhouse 1noculat10ns In collaboratlon w1th the BRU we are 1dent1fy1ng 
blast res1stance genes 1n the cultivar Oryz1ca Llanos 5 us1ng PCR based clomng w1th 
degenerated pnmers that are mak1ng poss1ble the 1dent1ficat1on of res1stance gene analogs 1n 
nce Blast res1stance w1th potent1al novel genes has been 1dent1fied 1n the w1ld nce spec1es O 
rufipogum and O glabemma ldentlficat1on of these genes w1th the a1d of molecular markers w111 
be lnltlated soon The poss1b11ity offered by 1nduced mutat1ons for generatlng res1stance to the 
d1fferent genet1c lineages of the blast pathogen 1s be1ng explorad Mutants w1th res1stance to 
three genetlc lineages were 1dent1fied 1n 1998 
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The charactenzat1on and use of part1al res1stance to nce blast was 1mt1ated 1n greenhouse and 
field stud1es Blast 1solates w1th adequate v1rulence were 1dent1fied for evaluat1ng nce germplasm 
from d1fferent sources for the1r level of part1al res1stance Select1on for part1al res1stance 1s also 
be1ng performed on populat1ons developed 1n the recurren! selecllon act1V1t1es for lowland nce 
We a1m to 1dent1fy and combine good levels of complete and part1al res1stance for the 
development of a more durable and stable blast res1stance 

R1ce Ho¡a Blanca V1rus (RHBV) and Tagosodes oryz1co/us 

The ma1n actlvltles conducted on RHBV and 1ts vector are d1rected towards lessen~ng the losses 
caused by th1s complex and break the recumng cycles charactenst1c of th1s d1sease Research 
on RHBV requ1re great efforts for the ma1ntenance of both vector and non vector colomes of the 
1nsect used for the charactenzat1on and 1dent1ficat1on of res1stant germplasm More than 12000 
nce llnes were screened for res1stance to RHBV and about 3000 for res1stance to the vector 
dunng 1998 Forty e1ght percent were res1stant to the v1rus and 54% to the 1nsect The 
1ncreased number of res1stance observad over the years 1nd1cate the use of res1stant parents by 
the breed1ng sect1on Mechamsms of res1stance to the 1nsect and the v1rus are be1ng stud1ed to 
determine 1ts role 1n the breakdown cult1var res1stance Surveys of RHBV 1nc1dence and T 
oryztcolus were conducted 1n ep1dem1olog1cal stud1es of the d1sease to determine areas of 
greatest nsk for outbreaks of RHBV Dunng the last year the 1nc1dence of both has 1ncreased 1n 
Colombia A new vanety FEDEARROZ 50 w1th res1stance to the 1nsect and the v1rus has been 
released and w111 be planted extens1vely dunng 1999 1n Colombia The change from susceptible 
to vanet1es w1th 1ntermed1ate react1on to RHBV has been a key element 1n the control strateg1es 
that CIA T FEDEARROZ and Corpo1ca are promot1ng 1n Colombia 

Another strategy for the control of RHBV bemg developed 1n the pro¡ect 1n collaboratlon w1th the 
BRU and BRU 1s through nucleoprotem med1ated cross protect1on 1n transgemc nce One or two 
genes normally control res1stance to the v1rus To ensure stable and durable res1stance 
add1t1onal sources need to be 1dent1f1ed and mcorporated 1nto nce Transgemc plants developed 
through th1s techmque are show1ng stable RHBV res1stance on T2 progeny plants Res1stant 
plants show a s1gmficant del ay 1n the development of the d1sease and reduced seventy of the 
symptoms 1n contras! to the non transgemc controls IndiVIdual T3 progeny plants from res1stant 
T2 are be1ng used 1n d1fferent crosses w1th res1stant 1ntermed1ate and susceptible nce llnes for 
study1ng the mhentance and express1on of the RHBV nucleoprotem cross protect1on 1n d1fferent 
genet1c backgrounds Results suggest that the protect1on conferred by the RHBV N transgene 1s 
expressed 1ndependently of the genotype background and that the transgene can be used to 
complement the natural res1stance source H1gher levels of res1stance of transgemc F1 s were 
noted on the crosses w1th the susceptible mtermed1ate and the h1ghly res1stant genotypes 

R1ce stnpe necrosis v1rus 

Act1V1t1es 1n the study of th1s new v1rus have 1ncluded the charactenzatlon of the d1sease 
1solat1on of the v1rus from 1nfected nce plants phys1cal and chem1cal charactenzallon molecular 
charactenzat1on of the v1rus and 1ts fungus vector and the 1mplementat1on of control methods 
The w1de d1stnbut1on of RSNV found 1n Colombia 1s a clear demonstrat1on of the rap1d 
d1ssemmat10n potent1al of the v1rus and vector 1n trop1cal env1ronments and mechan1zed nce 
cropp1ng systems An 1mproved punf1cat1on method was developed dunng 1998 A polyclonal 
ant1serum was developed for the charactenzat1on of the ant1gemc propert1es of the v1rus A h1gh 
relat1on sh1p between the Afncan and Colomb1an 1solates of RSNV was found Molecular 
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charactenzat1on of the fungus supports the 1dent1ty of the Colomb1an RSNV assoc1ated fungus 
as Polymyxa grammts Control measures are be1ng 1nvest1gated 1n collaborat1on Wlth 
FEDEARROZ and other 1nst1tut1ons Growers have the percept10n that they can manage the 
d1sease now that the causal agent 1s now by 1mprov1ng so1l fert1lrty and m1crob1al act1v1ty 
Chmat1c factors as well as so1l texture seem to have very 1mportant effects on the fungus vector 
and 1nc1dence of the d1sease 

OUTPUT 4 PROJECT PRIORITIES ANO RESEARCH CAPACITIES ENHANCED 

Analys1s of the Colomb1an Nat1onal R1ce Sample 

Th1s IS an ongo1ng collaborat1ve effort between CIAT and FEDEARROZ that started 1n 1998 The 
sample 1ncludes 180 farmers from Colombia that represen! the mechamzed sector w1th a 
confidence of 97% Th1s year we analyzed the seasonal pattems to estabhsh the d1fferences 
between the two ma1n grow1ng seasons 1n the country Semester A (harvested around May 
June) and Semester B (harvested around October November) Results show that y1elds are 
h1gher 1n the first semester and so are seed use mtrogen and potass1um apphcatlons as well as 
labor and mach1nery use Pest1c1de apphcat1ons are not s1gmficantly d1fferent 1n each semester 
Th1s tells us that 1nput use 1s vanable and 1t 1s related to the y1eld componen! wh1ch has a 
seasonal effect most hkely hnked to chmatlc cond1t1ons However for pest1c1de use there 1s no 
s1gmficant d1fferences 1n the levels of apphcat1ons between the two seasons 

Creat1on of a network of r1ce econom1sts m Latm Amer1ca (RECAL) 

The CIAT nce project together w1th FEDEARROZ and CIRAD took the 1nrt1at1ve of formahz1ng 
the 1nterchange of data and knowledge among colleagues work1ng 1n th1s area The network met 
1n QUito last July E1ght countnes sent a total of 27 representatlves form several countnes 
(Braz1l Colombia Chile Ecuador France Panama Uruguay Venezuela) 

One of the objectlves of the network 1s to 1ncrease part1c1pat1on form the pnvate sector 1n the 
exchange of data About half of the part1c1pants 1n the meeting come from pnvate sector 
orgamzat1ons One of the object1ves of the network 1s to 1ncrease partiCipatlon form the pnvate 
sector 1n the exchange of data About half of the part1c1pants 1n the meet1ng come from pnvate 
sector organ1zat1ons 

Collaboratlon w1th IFPRI m a study of vanetal adoption m Latm Amenca and the 
Canbbean 

Vanetal adoptlon and the lmpact of nce research 1n LAC 1s a contlnuous actiVIty 1n the nce 
proJect g1ven the dynam•sm and complex1ty of the adopt1on process 

The rates of adopt1on for new H1gh Y1eld1ng Vanetles (HYVs) 1n 1rngated nce are close to 100% 
Th1s 1s a reg1on where y1elds 1n th1s ecosystem are rather h1gh and are st1ll grow1ng as the 
reg10n exh1b1ts the h1ghest rate of growth 1n nce product1on and y1eld 1ncrease 1n th1s decade By 
1997 1t 1s est1mated that •rngated nce area reaches 2 4 m1lhon ha and over 2 3 m1lhon of them 
are under HYVs With respect to nce product1on 1rngated nce supphes 12 6 m1lhon tons w1th an 
average y1eld of 5 2 tlha over 98% of that product1on comes from HYVs Lowland ra1nfed nce 
occup1es 1 1 mllhon ha And contnbutes w1th 4 2 m1lhon tons per year for an average y1eld of 3 9 
tlha About 90% of that product1on comes from HYVs In contras! w1th those numbers upland 
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nce reaches 2 6 m1llion ha And supplies 3 4 m1llion tons for an average y1eld of 1 3 t/ha Only 
ene fourth of the upland area 1s under HYVs lt 1s 1mportant to document these processes 1n 
detall to measure the 1mpact of nce research the collabora!ive study w1th IFPRI ~ncludes ten 
countnes Th1s year data on vanetal release from Colombia from 1991 was sent to IFPRI (see 
table 5A) and s1m1lar efforts are on the way for the Braz1l (Table 58) and other e1ght countnes 

lt 1s 1mportant to document the adopt1on processes 1n detall to measure the 1mpact of nce 
research a collaborat1ve study w1th IFPRI 1ncludes ten countnes Th1s year data on vanetal 
release from Colombia from 1991 was sen! to IFPRI (see table 5A) and s1m11ar efforts are on 
the way for the Braz1l (Table 58) and other e1ght countnes 

FLAR 

Dunng 1998 two more members JOined FLAR Uruguay (1n June) and Boliv1a (In August) 
Earlier the state of Santa Catanna 1n Braz1l had also s1gned an agreement w1th IRGA to 
part1c1pate 1n FLAR The ten countnes that currently form FLAR contnbuted 1n 1998 a total of 
US$382 500 CIAT and IRRI contnbuted $50 000 each The annual contnbut1on from members 
will reach $482 500 For 1999 1t 1s expected that Argentina Chile Ecuador and Nicaragua w1ll 
also JOin bnng1ng an addi!ional~ncome of $157 500 anda total~ncome of $640 000 for the year 
FLAR 1s 1n the process of h1nng a breeder for the Southern Cene wh1ch w111 be based 1n South 
Braz1l (R1o Grande do Sul) 

FLAR orgamzed two IPM courses ene 1n Paraguay (March) w1th the ass1stance of 90 persons 
and ene 1n Guatemala (May) w1th 76 part1c1pants A breeders workshop was orgamzed 1n August 
for partlclpatlon of the reg1ons breeders 1n select1on of early generat10n breed1ng lines at the 
Santa Rosa Stat1on Breeders from Braz1l Colombia Venezuela Costa R1ca and Bolivia 
attended Currently breeders from Venezuela are ass1gned to FLAR on a rota!ing bas1s for s1x 
months for tra1mng spec1fic research and breed1ng aclivltles Thes1s work by 3 M Se 
cand1dates 1s be1ng carned out w1th cooperat1on of CIAT sc1ent1sts and Ph O work by a student 
at The Umvers1ty of R1o Grande do Sul1s be1ng camed out 1n coopera!ion w1th IRGA 1n Braz1l A 
breeders workshop for members of the tropical reg1on 1s planned for November 1n Costa R1ca A 
s1m11ar workshop for members 1n the temperate reg1on w1ll take place 1n Santa Catanna (Brazil) 
1n March 1999 
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IP-4 lmproved R1ce Germplasm for Latm Amenca and the Car1bbean 

lntroduct1on and overv1ew 

The structure of !he R1ce Pro¡ect Annual Report 1998 conforms to the gu1dellnes set by the 
Program Comm1ttee 1n arder to standard1ze the reports of the d1fferent pro¡ects as descnbed 1n 
!he Med1um Term Plan 1998 2000 R1ce research 1n Lat1n Amenca and the Canbbean (LAC) has 
emphas1zed growth eqUity and the enhancement of the resource base Technolog1cal progress 
1mproved effic1ency marked product1on 1ncreases and 1mportant llnkages w1th the rest of the 
economy have put nce al the top of pnont1es for agncultural growth pollc1es 1n most countnes of 
LAG The research strategy of the pro¡ect 1s des1gned to fulfill the essence of our goal wh1ch 1s 
lo 1mprove the nutnt1onal and econom1c well bemg of nce growers and low mcome consumers 1n 
LAG through susta1nable mcreases 1n nce product1on and poverty More !han e1ghty percent of 
the growth 1n nce produc!lon (at !he annual rate of 2 5%) 1n the 1967 1997 penad was dueto 
growth 1n produciiVIIy releas1ng the pressure on land expans1on 1n the quest for add1t1onal food 

Our research 1s focused on our pro¡ect purpose To 1ncrease genet1c d1vers1ty and enhance gene 
pools for h1gher more stable y1elds w1th lower un1t product1on costs and reduce env1ronmental 
hazards Research has been produced through a process mvolvmg the partiCipaban of a w1de 
spectrum of sc1ent1sts Collaborat1on w1th a range of partners has been a key for the success of 
our research By do1ng research w1th partners we are strengthemng not only our research 
team but the capac1t1es of nallonal research 1nSIIIUt1ons We have had many examples dunng 
the year show1ng our 1ntegra!lon w1th partners 1n the reg1on and the results of th1s partnersh1p 
lntegrat1on and collabora!lon w1th the publlc and pnvate sector GIRAD and FLAR have been 
very 1mportant to our contnbu!lon to sustamable agnculture and poverty allev1at1on 1n the reg1on 
Countnes 1n the reg1on wh1ch have weak na!lonal programs and benefrted very llttle 1n the past 
are now mtegrated 1n our research system dueto the presence of FLAR and GIRAD 

Importan! processes on th1s aspect that occurred dunng 1998 1nclude several tra1n1ng courses 
organ1zed by FLAR 1n d1fferent countnes focused mamly on management of the nce crop and 
breed1ng techmques H1gh quahfied sc1ent1sts from d1fferent lnSIIIUtlons part1c1pate as tramers 
complement1ng for !hose areas where CIAT has not expert1se anymore A nce entomolog1st from 
the nat1onal nce mst1tu!lon from CUBA has been outpost al CIAT to strengthen th1s area of 
research and to share h1s knowledge and expenences 1n other countnes of the reg1on In 
germplasm enhancement we have 1ncorporated another sc1ent1st from GIRAD w1th expert1se 1n 
the development of part1al res1stance to nce blast recurren! select1on and development of nce 
germplasm for the h1lls1des of LAG We have reached an agreement w1th IRRI to have a ¡omed 
pos1!1on focus1ng on weed management strengthemng our collaborat1on and presence of th1s 
s1ster .nst1tute 1n LAG Support and recogn111on to our miSSion has been g1ven by the Colomb1an 
government cont1nU1ng be1ng a member of the CG system and by the govemment of Peru who 
became a member dunng th1s year havmg mcluded nce as one of the1r ma1n pnont1es 1n 
agnculture development 
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Research Hrghhghts rn 1998 

OUTPUT 1 ENHANCED GENE POOLS 

Recurren! selec\ion populat1ons for upland savanna nce were developed w1th !he follow1ng 
charactenst1cs tolerance to so1l ac1d1ty res1stance to blast RHBV and 1ts vector good gram 
qual1ty and early matunty 

• H1gh percentage of CIAT/CIRAD upland l1nes used 1n Brazli 
Two CIAT ilnes are be1ng released 1n Braz1l (CANASTRA and MARAVILHA) and three are 
very prom1s1ng cand1dates for release 1n 1999 
CIAT nce l~nes are be1ng adopted 1n Ch1na and used 1n the1r breed1ng programs 
One CIRAD ilne 1s be1ng released 1n Ch1na and another 1n Boilv1a 

• Recurren! select1on populat1ons for lowland have been developed and d1stnbuted for 
select1on to Colombia Costa R1ca El Salvador Panama Venezuela Argentma Ch1le and 
Uruguay 
Methodolog1es for populat1ons w1th a bread and narrow genelic base have been developed 

• Transgress1ve segregat1on for y1eld 1ncrease (5 to 30%) has been observed 1n fam1hes 
developed 1n crosses between cult1vated nce and the wlid spec1es O rufipogum and O 
barthu 
QTL s assoc1ated w1th h1gher y1eld 1ncrease 1n the crosses of cultlvatedlwlid nce have been 
1dent1f1ed 
Pos1t1ve tra1ts 1n new plan type have been 1ncorporated mto CIATs nce gerrnplasm 
Anther culture has been 1mplemented for fixmg enhanced tra1ts 1n backcrossed populat1ons 
from nce/w1ld spec1es 

OUTPUT 2 PHYSIOLOGICAL BASIS FOR RICE TRAITS UNDERSTOOD 

• Weed control enhanced by the use of new genotypes and practlces 
R1ce vanet1es have been found !o d1ffer largely 1n the1r capac1ty to develop under submerged 
cond1!1ons 
Early flood1ng 1n toleran! to submergence cult1vars can contnbute s1gmficantly to reduce 
populat1on of severa! weeds 
LAC nce germplasm conta1ns an apprec1able leve! of submergence tolerance that can be 
used 1n an 1ntegrated weed control management 

OUTPUT 3 RICE PESTS ANO GENETICS OF RESISTANCE CHARACTERIZED 

Genet1c structure and v1rulence changes 1n the bias! pathogen leadmg to res1stance 
breakdown have been detected over t1me 
Greater ga1ns 1n wulence 1n the blast pathogen were assoc1ated w1th changes 1n genet1c 
structure 
R1ce l~nes exh1b1t1ng complete and complementary res1stance to nce bias! were 1dent1fied 1n 
the f1eld and greenhouse 
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• R1ce hnes comb1mng complementary res1stance genes to bias! remam stable under field 
evaluat1ons after seven generat1ons 

• Leve! of part1al res1stance 1n ex1st1ng nce germplasm 1s bemg charactenzed 
• A nce cult1var w1th res1stance to RHBV and 1ts vector has been released 
• Sources of res1stance to RHBV and 1ts vector were 1dent1fied 
• Epldem1olog1cal stud1es on RHBV are helpmg to manage the d1sease 1n the field 
• RHBV 1s be1ng controlled through nucleoprote1n med1ated cross protect1on 1n transgemc nce 
• The nce stnpe necrosis wus and 1ts vector have been 1solated and phys1cally chem1cally 

and molecularly charactenzed 

OUTPUT 4 PROJECT PRIORITIES ANO RESEARCH CAPACITY ENHANCED 

• A Colomb1an nat1onal nce sample has been analyzed 
• A network of nce econom1sts for Latm Amenca was created 
• An analys1s of vanety adopt1on 1n collabora!ion w1th IFPRI1s bemg conducted 
• The rates of adopt1on for new H1gh Y1eldmg Vanet1es 1n 1rngated nce are close to 100% 

In the 1970 97 penod a total of 297 new vane!ies have been released m LAC 88% are h1gh 
y1eld1ng vanet1es targeted for 1rngated condi!IOilS 

• Y1elds 1n 1rngated and lowland ra1nfed areas have mcreased substant1ally 
• Two more countnes have JOined FLAR dunng 1998 They are Uruguay and Boliv1a for a total 

of 10 members 
• FLAR evaluated a total of 9715 nce hnes and 861 crosses dunng 1998 
• FLAR orgamzed 2 IPM courses 1n 1998 and severa! breedmg acllv1t1es 1n the reg1on 
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Project IP 4 Improved Rice Germplasm for Latm Amenca and the Cartbbean 

ProJect Goal 
To 1mprove !he nutnt1onal and econom1c well be1ng of nce growers and 
low ~ncome consumers 1n Lat1n Amenca and !he Canbbean through 
susta~nable ~ncreases 1n nce product1on and productlvlty 

ProJect Purpose 
To 1ncrease genebc d1vers1ty and enhance gene pools for h1gher more 
stable y1elds w1th lower umt producbon costs and reduce env1ronmental 

hazards 

1 1 1 1 

Phys1olog1cal bas1s for nce R1ce pests and genet1cs of ProJecl pnont1es and research 

Enhanced Gene Pools tra1ts understood res1stance charactenzed capac111es enhanced 

R1ce 1mprovement for upland and Weed control enhanced by the Momtonng changes 1n genet1c Analys1s of nat1onal nce samples 
lowland us1ng recurren! select1on use of new genotypes and structure and v1rulence d1vers1ty 1n Colombia 
and convenbonal breedmg pracbces of the nce blast pathogen Creat1on of a network of nce 
Evaluat1on of savannas upland nce ldenbficat1on of nce cult1vars Charactenzat1on of nce econom1cs rn Lat1n Amenca 
hnes 1n Latm Amencan countnes w1th tolerance to submergence germplasm for blast res1stance (RE CAL) 
Populat1on ma1ntenance through ldenlificat1on of nce cult1vars Genet1cs and d1ssect1on of blast Collaborat1on w1th IFPRI 1n 
recomb1nat1on exh1b1bng h1gh weed compebbon res1stance genes usmg molecular vanetal adopt1on stud1es 1n Lalin 
Reg1strabon of new populat10ns Charactenzat10n of useful tra1ts markers Amenca and the Canbbean 
D1stnbut1on of breed1ng populat1ons 1n new plant type denved lmprovmg methods for developln FLAR breed1ng and crop 
to LAG countnes populat1ons durable blast res1stance management acbv1bes 1n Labn 
Convent1onal and recurren! Charactenzat1on of part1al Amenca and the Canbbean 
select1on breedmg for hllls1des res1stance to blast 1n ex1sbng (tra1n1ng) 
upland nce gerrnplasm Gerrnplasm charactenzabon for 
ldentlficat1on and select1on for Charactenzat1on of res1stance to y1eld m1lhng quahty blast 
useful tra1ts 1n w1ld nces w1th the a1d RHBV and Tagosodes Of}'Zico/us res1stance 1ron tox1C1ty 
of molecular markers lmprovement Mamta1mng and estabhshmg tolerance RHBV res1stance 
of y1eld potent1al 1n mterspec1fic colomes of T Of}'ZICOius cold tolerance by FLAR 
crosses Ep1dem1ology for RHBV Crosses and evaluaban of 
Evaluat1on of mterspec1fic Control of RHBV through segregatmg populalions by 
populabons lntrogress1on of new nucleoproteln med1ated cross FLAR and country members 
plan! type mto LAG s gene pols protect1on 1n transgemc nce FLAR lnteract1ons w1th 
Use of anther and 1n v1tro culture Phys1cal chem1cal and CIRAD/CIAT/IRRI 
and somaclonal vanabon for moleculars charactenzat1on of Collaborat1on w1th Forest 
enhancement of gene pools the nce stnpe necrosis v1rus Margms pro¡ect for the 

development of 1mproved upland 
nce cult1vars for the Peruv1an 
selva 
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LOGICAL FRAMEWORK PROJECT IP-4 

Project T1tle lmproved R1ce Germplasm for Latm Amenca and the Canbbean ProJect Manager Fernando Correa 

Narrat1ve Summarv Measurable lnd1calors Means of Venficallon IITll'_ortant Assumpt1ons 
Goal 

lmproved access of nce growers and consumers lo Nat1onal staiiSIICS on Donors govemments and NARS conllnued 
T o 1mprove the nutnllonal and economc well slandard goods and serv1ces agnculture and mterest 1n sustamable tncrease tn nce 
betng of nce growers and low mcome 

Reducllon 1n pesltetde use and tncrease yteld average/ha development of LAC produclton 
consumers tn Laltn Amenca and !he Canbbean 
through sustamable tncreases tn nce produclton lncrease tn the number of ha plantad wtlh new culltvars 

Rtce producllon staltsltcs 

and producttvtly 

Purpose 1 Evaluattons ot y1eld potenlial of F2BC2 end 1998 
Database on seed lmproved/dtversed populaltons are 

T o tncrease geneltc dtverstly and enhance gene lncreased use of tmproved populallons from recurren! exchange adopted/used by NARS pohctes favor 
pools for h1gher more stable ytelds wtlh lower select1on by NARS al lhe end of 1997 

Projecl CIAT and NARS adoplton 
untl productton cosls and reduce envtronmental Rtce hnes selected wtlh destred gene tratls annual reports Farmers are w1lllng to reduce pest1c1de hazards 

Potenllal donors htgh levels of blast reststance use 

Output 1 Seed of bes! gene pools .olslríiJUieO lo l-LAR ano 5U'r ot 1 t'!OJecl progress report tor 1 t:;onltnuea aemand Tor lhese popUtallons 

Enhanced Gene Pools 
other partners by the end of 1998 1998 

NARS wtlhng lo try ouVuse tmproved !mes 

1 Activities 
Ftrsl evaluallon of !he y1eld potenllal of 3 F2BC2 ProJecl progress report for 

1 ~aequate tunotng ano ltmely ralease of 

Introduce tdenltfy generala and evaluate 
budget 

populallons conducted by 1998 tn 3 stles Number of field 1998 
Conltnued support from GIRAD CA germplasm from dtfferent sources Mulltply tnals plantad Number of crosses made DH oblatned 

seed lo FLAR/ other partners Use AC/ hybnd planls recovered by embryo rescue and tratls Fteld vtstts lo lesltng sttes 
Useful tratls tn wtld gerrnplasm can be embryo rescue (MCh MV CM CB ZL) tdenllfied Budgel mcorporated tn tmproved populaltons 

ldenltfy and select for useful lratls Wllh the atd QTLs tdenttfied NARS wtlhng and capable lo lry ouVuse of molecular markers (hnked lo ProJecl SB 2) new tmproved populallons 
(JT FC CM) 

Output2 1 M_atn 5 agronomtclphystologtcal tratls measured begtnntng Projecl progress report 1 t:;onttnued _oemand by.~~t(S •or these 

Phystologtcal basts for nce tra1ts underslood 
1998 for 1998 populaltons and knowledge 

Two pubhcaltons 

1 Acbvllles 
ProJecl progress report Adequate fundmg and llmely released of 

Charactenze new plan! lntrogress new plan! Ftrsl BC to new plan! lype made by end 1997 for 1998 budget Rtce support staff m plan! 
lype mio LAC s gene pools (CB CM JG) Mechantsm for tolerance lo low P/ac1d satis proposed phystology tn place 
Understand !he phystologtcal mechamsms for 

Weed compeltltve vaneltes developed Post Doc tn place tolerance lo low P and aetd sotls (CB) 

Weed control enhanced by the use of new Gerrnplasm adoplton ts htgher and more 

genolypes and pracllces constslent !han of agronomtc changas 

ldenllficallon of nce culllvars wrth tolerance 
lo submergence 

- ---
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Output 3 lsolates charactenzed for the1r v1rulence and genet1c Project progress reports Collect1on of bias! mfected samples g1ves 

R1ce pest and genet1cs of res1stance 
structure v1able 1solates 

charactenzed Molecular markers avallable from BRU 

· Activitles 
lsolates Ass1gned budget R1ce crosses and populat1ons developed 

Momlonng genet1c and v~rulence d1vers1ty of 
pathogen Testmg breed1ng methods for 

by nce breeders 

durable bias! res1stance (CM FC) B1otechnology umt conllnues 1dentzfy1ng 

D1ssect1ng bias! res1stance genes 1n h1ghly 
molecular markers assoczated w1th 

res1stant cultzvars and make new crosses 
res1stance 

(CM FC hnked to pro¡ect SB 2) 

Evaluat1on of nce germplasm 1nclud1ng 
R1ce hnes w1th dzvers1fied res1stance to Tagosodes Collaborat1on w1th FEDEARROZ FLAR 

transgemc plants for res1stance to T 
onztcofus and to RHBV 

Depends part1ally on spec1al pro¡ect 
onztcofus and to RHBV (CM FC ZL) More effectlve colony management fund1ng 

Stud1es of RHBV colony vs date vs vanety Basehne 1nformatzon for understand1ng and pred1ct1on 
(LC CM) RHBV ep1dem1cs crop management 

RHBV surveys 1n nce fields and lncreased capaczty of NARS to screen germplasm 
ep1dem1olog1cal stud1es B1ocontrol of T Effectzve entomopathogens for 1nsect control 
onztcofus (LC CM FC) 

Collaborat1on w1th NARS to transfer 
Transgemc hnes w1th RHBV v1ral genes wlreduced d1sease 

evaluatzon techn1cs (LC CM FC) 
symptoms 

lsolatzon and charactenzatlon of !he causal The causal agent of !he entorcham1ento d1sease of nce 
Pubhcat1ons and Ava1lable mfected matenal can be 
d1agnosbc k1ts avallable ma1nta1ned and propagated by ar!1fic1al 

agent and vector of entorcham1ento (FC and rts vector are charactenzed managed measures 
FM) D1fferent control strateg1es are 1mplemented 

Res1stant germplasm 
selected under art1fic1al Recommendatzons 1ssued and adopted by 

Development of d1agnost1c methods and cond1t1ons farmers 
germplasm screen1ng techmque to 
1mplement control measures (FC FM) Spec1al fundmg COLCIENCIAS and ODA 

Output4 One workshop conducted oy 1998 ror NARS Pro¡ect progress and 1 NARS cont1nued 1nterest 1n speczahzed 

Pnontzes and research capac1ty enhanced 15-20 tramed people from NARS workshop report for 1998 tra1mng and mformatzon exchange 

F armers surveys 1n LAG L1nkages w1th NARS 

Actlv111es Kesearch plans wntten Number of sc1entlsts tramea 1 .-rogress report ror 1998 1 ~aequate rund1ng ana t1mely released or 

Coordmate research tram1ng actzv1!1es w1th Costs of product1on product1on coefficzents budget 

NARS Estabhsh pnont1es (LS MCh FC ZL) 
Budget 

Apply quest1onna1res to nce farmers (LS) 
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OUTPUT 1 ENHANCED GENE POOLS 

A R1ce lmprovement Usmg Recurrent Select1on and Convent1onal Breedmg 

CHAPTER 1 
PRESENTATION 
1 HIGHLIGHTS 

THE CIRAD/CIAT/FLAR COLLABORA TIVE PROJECT 

The thtrd Col/aboraftve Meetmg between CIA T GIRAD INRA and ORSTOM was he/d at CIA T 
headquarlers m May 1997 At fhts meetmg the ongomg acttvtftes of the CIRAD/CIAT Rtce 
Col/aborattve Project were confirmed and the project was remforced by 

• The appomtment of a new GIRAD CA sctenftsf at C/AT headquarlers 
• Starlmg the adaptatton ofthe ADVENTROP software to Latm Amenca m March 

The 4th Collaborat1ve Meet1ng w1ll be held 1n 1999 1n Montpelher France We are work1ng at the 
1mplementat1on of a new collaboratlve 1n1t1at1ve between the CIRAD/CIAT/FLAR nce proJect and 
EMBRAPA Arroz e FeiJao -Brazil 1n nce econom1cs w1th the appo1ntment of a GIRAD CA 
sc1ent1st to Lat1n Amenca 

THE CIAT RICE PROJECT 

CIAT 1s develop1ng 1ts research act1v1tles accord1ng toa proJect management system 

UPLAND SAVANNA CONVENTIONAL RICE BREEDING 

Dunng 1996 A and B the acttvtttes developed by the conventtonal breedmg pro}ect for upland 
savanna nce were at ftrst reduced but then reacttVated toa certam extent dunng 1997 A 

In 1998 we sent upland hnes to the new partners we 1dent1fied dunng 1997 Colombia M1mstry 
of Agnculture and small farmers of the Atlant1c Coast Argentma Umvers1dad Nac1onal de 
Tucuman Paraguay Assoc1ac1on de Productores de Arroz de ltapua and Venezuela 
FONAIAP and the Umvers1dad Nac1onal Expenmental de los Llanos Onentales EZEQUIEL 
ZAMORA 
We contlnue ma~nta1n1ng strong relatlonsh1ps w1th Braz1l (EMBRAPA Arroz e FeiJao Go1ama) 
and Bollv1a (CIAT Santa Cruz Bohv1a) 

In the Canbbean new partners were 1dent1fie Cuba Guyana and Belize (through CRIDNet) 

UPLAND RICE FOR THE HIGHLANDS OF COLOMBIA 

From 1993 we started as an mformal col/aborattve efforl wtth the Centro Nactonal de 
lnvesttgactones de Gafe (GEN/GAFE) and the CIA T htllstdes proJect to adapt nce as a new crop 
for the Colombtan htghland ecosystem Results so far are very promtsmg (see Up/and Rtce 
lmprovement forthe Htghlands ofCo/ombta 1996 Reporf') 

Two upland rtce /mes were proposed for release One ts a CIA T savanna upland nce for the mtd 
alttfudes (about 1300 mas/ Colombtan Coffee Regton) and the other ts an mtroductton from 
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Madagascar (CIRADIFOFIFA Htgh/ands Breedmg Pro}ect) for the htgher altttudes (1600 mas/ 
Cauca Regton) 

1 n 1998 we wrote a project that was presentad 1n June to the Colomb1an mst1tute 
COLCIENCIAS by the Centro Internacional de Agncultura Orgamc<~ (CIAO) 

The h1lls1des breed1ng act1V11ies developed dunng 1998 are presentad 1n the annual report by 
M1chel Vales now 1n charge of th1s part of the Collaborat1ve Project 

RECURRENT SELECTION BREEDING 

C/A T and GIRAD s breedmg strategtes focus on developmg and tmprovmg populattons and 
phasmg out the development of fimshed /mes Such populatton deve/opment and enhancement 
atm to provtde nattonal programs (NARS) wtth sources of potenttal parents havmg spectftc tratts 

The experttse of the col/aborattve proJect on recurrent selectton ts shared wtth the NARS through 
acttvtty reports dtdacttc documents field vtstts and trammg courses The ftrst lntemattonal 
Course on Rtce Recurrent Se/ectton Breedmg was held at C/A T m 1996 Ftfteen sctenttsts from 
13 countnes attended the course Back m thetr home countnes many bagan usmg recurren! 
selectton m thetr breedmg programs 

In 1998 two populat1ons developed by the CIRAD/G41 proJec! 1n R1o Grande do Sul Braz11 were 
reg1stered m the germplasm catalog for recurren! selecllon as PCIRAD 23 and PCIRAD 24 

We are momtonng w1th our partners 1n Lat1n Amenca the use of the bas1c populallons 
developed by the project We also help them d01ng spec1al work at CIAT Palm1ra development 
of spec1fic populat1ons for future local use (Argentma Uruguay and Venezuela) and generat1on 
of recombmat1on cycle (Chile) 

The first Venezuelan Natlonal Course on R1ce Recurren! Select1on was held at San Felipe -
Venezuela 1n September 21 26 and orgamzed by Fundac1on DANAC CIRAD/CIAT and 
EMBRAPA 

The Second lnternat1onal Workshop on R1ce Recurren! Select1on to be held 1n Go1an1a -Braz1l 
m September 1999 1s 1n preparat1on 

Recurren! selecllon germplasm crosses contments On request we have sh1pped populat10ns to 
Europa (France) and As1a (Ch1na) 

FONDO LATINOAMERICANO Y DEL CARIBE PARA ARROZ DE RIEGO (FLAR) 
(FUND FOR LATIN AMERICAN AND CARIBBEAN IRRIGATED RICE) 

In September 1996 GIRAD stgned an agreement wtth the Fund and became a member 
Begmnmg m 1997 the GIRADIGIAT collaborattve project deve/oped research acttvtttes wtth 
FLARon 

• Recurrent selectton breedmg 
Adaptatton to Latm Amenca of the GIRAD s ADVENTROP software (Thomas Le 
Bourgeots Montpel/ter- Franca) 

• Durable res1stance to blast The acllv1t1es developed dunng 1998 are presentad 1n 
the annual report by M1chel Vales now 1n charge of th1s part of the Collaborallve Project 
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In 1998 Argentina (State of Comentes) Bolivia Guatemala and Uruguay became members of 
FLAR Conversa!ions are well engaged w1th Chile Ecuador and Peru to be members 1n 1999 

2 ACKNOWLEDGMENTS 

Th1s document reports the research aclivltles developed dunng 1997 B and 1998 A at CIAT 
headquarters (Palm1ra Department of Valle Colombia) and La Libertad Expenment Sta!ion 
(Villav1cenclo Department of Meta Colombia) 

In Colombia we try to mamta1n close collaborat1ve t1es w1th CORPOICA and CENICAFE lt 1s 
not so easy because of the changes occurred 1n the defimt1on of research actlvltles of these 
1ns!itut1ons 
We could not find out 1f CORPOPICA Reg1onal 8 1n Villav1cenc1o 1s st11l 1nterested m do1ng 
research 1n Savanna Upland R1ce (or even 1n R1ce 111) 
For CENICAFE we know that the pro¡ect named D1verslficac1on del cultivo del cafe was 
reduced That 1s why we developed the hillsldes act1V1!1es mamly w1th CIAO who contmues to 
show great mterest 1n the adaptat1on of Upland R1ce 1n the Colomb1an hillsldes and w1th 
d1fferent CIAT s pro¡ects (Hillsides and Part1c1patory Research) 

At the reg1onal leve! (Latm Amenca) we conduct research actlvltles 1n close collabora!ion w1th 
sc1en!ists of d1fferent 1ns!itut1ons and unlversltles 

We would therefore like to acknowledge the excellent work and collaborat1on of the follow1ng 
people 

Mana Anton1a Marass1 
Juan Antonio Marass1 
Marta Genoveva N1cos1a 
Jose Alberto Villegas 

Roger Taboada Pamagua 

Orlando Pe1xoto de Mora1s 
Emil1o da Ma1a de Castro 
Elc1o Perpetuo GUimaraes 

Roberto Alvarado 
Santiago Ignacio Herna1z Lagos 

Hernando Delgado Huertas 

Randolph Campos Morera 
Ramón Eduardo Servillon 

Anel E Jaén Sanchez 

Alberto Herrera G 
Eduardo Graterol 

Argentma Umvers1dad de Comentes 
Argentma Umvers1dad de la Plata 
Argentina Umvers1dad de Tucunan 
Argentina Umvers1dad de Tucunán 

Bolivia CIA T Santa Cruz 

Brazil EMBRAPA Arroz e Fe1¡ao 
Braz1l EMBRAPA Arroz e Fe1¡ao 
Brazil EMBRAPA Arroz e Fe1¡ao 

Chile INIA QUIIamapu 
Chile INIA Quilamapu 

Colombia CORPOICA Regional 8 

Costa R1ca M1mstry of Agnculture 
El Salvador CENTA 

Panamá Umvers1dad de Panama 

Venezuela Umvers1dad (UNILLEZ) 
Venezuela DANAC- Fundac1on Polar 
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Fernando Blaz Perez de V1da Uruguay IN lA Tremta y Tres 

Rene Perez Polanco Cuba IIA Sanct1 Sp1ntus 

3 BACKGROUND INFORMATION 

Genet1c umform1ty or lack of genet1c d1vers1ty 1s of major concern !o breeders genetlclsts and 
!he agncultural commumty m general In many crops genet1c 1mprovement 1s usually 
accomphshed by reducmg genet1c d1vers1ty m !he gene pools used to develop new vane!les Bu! 
genet1c umform1ty 1s now cons1dered as 1ncreasmg a crop s potent1al vulnerab1hty to d1sasters 
caused by b1o!1c or ab10!1c constramts 

In Lat1n Amenca !he genet1c d1vers1ty of nce vane!les depends on a small genet1c core of 
landraces (1 1n Append1x 6) One way of broaden1ng !he genet1c base of Latm Amencan nce 
and assessmg !he genotype by env1ronment mteract1on 1s to 1dent1fy spec1fic poten!ial parents 
and pool them !o develop new genet1cally bread based breedmg matenal 

CIAT and GIRAD s new breedmg strateg1es focus on developmg and 1mprov1ng populat1ons to 
prov1de sources of fixed hnes or potent1al parents w1th spec1fic tra1ts reqUired by nat1onal 
breed1ng programs One su1table breed1ng method to ach1eve th1s goal1s recurren! selec!lon 

Started m 1992 !he CIRAD/CIAT nce 1mprovement collaborat1ve project mtroduced from Braz1l 
and French Guyana and developed 1n Colombia (CIAT Palm1ra and Villav1cenclo) gene pools 
and popula!lons segregat1ng for a male stenle recess1ve gene (2 m Append1x 6) A! first he mam 
object1ves of !he proJect were 

To understand !he performance of !he 1ntroduced germplasm 1n the upland ac1d so1ls 
of !he Colomb1an savannas 

• To ma1ntam !he gerrnplasm by harves!lng fecundated male stenle plants 
• To 1dent1fy adapted fert1le genotypes for use 1n breedmg programs for fixed hnes 
• To start recurren! select1on by recomb1nmg the bes! selected genotypes 1n the 1ntroduced 

germplasm 
• To create new populat1ons by 1ncorpora!lng !he bes! locally adapted hnes of !he CIAT 

upland nce breedmg program mto the bes! adapted mtroduced germplasm that also 
prov1des a good source of male stenle background 

Smce 1995 we are ma1nly focusmg w1th ours reg1onal partners on hne development and 
enhancement of d1fferent upland and lowland populat1ons espec1ally for blast res1stance 
earhness tolerance !o ac1d so1ls and gra1n y1elds for upland ecosystem For lowland cond1!1ons 
(tropical sub tropical and temperate chmate) the object1ves are res1stance to nce bias! and HoJa 
Blanca v1rus tolerance to cold and gram y1eld and quahty 
As lnternat1onal Centers we also develop gerrnplasm w1th broad genet1c base 1n order to 
gather and ma1nta1n vanab1hty To these gerrnplasms we apply a low select1on pressure 1n order 
to ma1nta1n vanab1hty and adaptat1on !o bread ecoreg1onal reg1ons 
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CHAPTER 11 
RECURRENT 5ELECTION FOR UPLAND 5AVANNA RICE 

Marc CHATEL Yoltma OSPINA and Jatme BORRERO 

1 INTRODUCTION 

The upland nce recurren! select1on project a1ms to adapt develop and select upland nce gene 
pools and populat1ons The maJor charactensllcs that we look for 1n germplasm for savanna 
cond1t1ons are 

• Tolerance of soll ac1d1ty 
• Res1stance to d1seases ma1nly nce blast (Pynculana gnsea Sacc ) 
• Res1stance to pests mamly nce plant hopper (Tagosodes orztco/us) 
• Good gra1n quahty (translucent long slender gra1n) 
• Early matunty (total cycle about 115 days) 

2 UPLAND 5AVANNA RICE 

The actlvllles we report here were conducted at two expenment stat1ons 

• Off season (1997 B) October 1997 to March 1998 at the Palm1ra Expenment 
Stat1on (PES) 

• Cropp1ng season (1998 A) Apnl to September 1998 at La Libertad Expenment 
Stat1on (LES) 

2 1 L1ne Development from Recurrent Populat1ons 

Dunng the enhancement of gene pools and populat1ons through recurren! select1on we selected 
fert1le plants to develop prom1s1ng fixed hnes or potent1al parents for reg1onal NARS 

Generat1on 52 

Cycles 
Dunng 1997 A ferttle p/ants were se/ected for /me deve/opment In each populatton PCT 
5\PHB\1\0 PHB\1 PCT A\PHB\1\0 PHB\1 and 
PCT 4\PHB\1\1 PHB\1 41 13 and 12 SO ferttle plants respecttvely were harvested 

Durlng 1997 8 the S1 generatton was grown at PES 

Cropp1ng 5eason 1998 
The 69 S2 hnes were evaluated at LES and 8 (11 6%) were selected 
1 n ea eh selected hne 6 fertlle plants were harvested 

2 1 1 Generat1on 54 

The generat1on S4 came from SO fert1le plants selected dunng 1996 A at LES and the select1on 
of S2 lmes dunng 1997 A at LES and seed mcrease dunng 1997 B at PES 
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2 1 1 1 Populat1ons PCT 5\PHB\1\0 PCT A\PHB\1\0 and PCT -4\PHB\1\1 

Cycles 

Durmg 1996 A from the f1rst recurrent se/ect10n cyc/e for /eaf blast and hoja blanca v1rus (see 
1996 report 4 2) we se/ected 211 SO fert1/e p/ants d1stnbuted as fol/ows 

49 m PCT 5\PHB\ 1\0 (11 5% of the total number offert1/e plants) 
• 48 m PCT A\PHB\1\0 (12 4% ofthe total numberoffert1/e plants) 
• 114m PCT 4\PHB\1\1 (17 3% ofthe total numberoffert11e plants) 

Durmg 1996 B the S1 genera/ton (211 S1/mes) were grown al PES and the S2 seeds sent to 
LES to grow the S2 generatlon durmg 1997 A 

Durmg 1997 A from the 211 S2/mes evaluated at LES 25 were se/ected 

• PCT 5\PHB\1\0- 1/me selected (2%) 
• PCT A\PHB\1\0- 2/mes selected (4%) 

PCT 4\PHB\1\1- 22/mes se/ected (19%) 

In each se/ected /me 6 md1V1dua/ plants were se/ected 

Durmg 1997 B the 150 S3/mes (25 fam11ies of 6/mes) were grown al PES 

Croppmg season 1998 A 

From the 150 S41~nes evaluated at LES 35 (23 3%) were selected 
PCT 5\PHB\1\0 no select1on 

• PCT A\PHB\1\0 no selecllon 
PCT -4\PHB\1\1 35 llnes selected (23 3%) 

2 1 2 Generat1on 56 

The generat1on S6 came from fert1le SO plants selected dunng 1995 A at LES The generallons 
S1 S3 and SS were grown dunng 1995 B 1996 B and 1997 B respect1vely at PES The S2 and 
S4 generallons were selected dunng 1996 A and 1997 A at LES 

2 1 2 1 Populat1ons PCT 5\0\0\0 PCT A\0\0\0 and PCT -4\0\0\1 

Cycles 

Durmg the 1995 A croppmg season at LES we se/ected 55 85 and 18 SO fert1le plants m 
PCT 5\0\0\0 PCT A\0\0\0 and PCT 4\0\0\1 respectiVe/y and durmg the off season (1995 B) 
we grew the S1 generat1on at PES 

Durmg the 1996 A croppmg season we obseNed 158 S2 and 3 checks (Oryz1ca Sabana 6 
IAC 165 and GIRAD 409) at LES and se/ected mamly for plant type and y1e/d potent1al 
d1scardmg 102 S2/mes (64 5%) A total of 56 S2/mes (35 4%) were se/ected 
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• PCT 5\0\0\0- 21 /mes (38 1%) 
• PCT A\0\0\0 -26/mes (30 6%) 
• PCT 4\0\0\1 9/mes (50 O%) 

From the 56 selected /mes we harvested 178 fertlle plants 62 from PCT 5\0\0\0 91 from PCT 
A\0\0\0 and 25 from PCT 4\0\0\1 

We applled dtfferent se/ectton mtenstty to each selected S2 /me accordmg to the phenotyptc 
va/ue of the !mes (gram yteld potenttal and plant and gram type) For example the htghest 
average se/ecfton mtenstty m three PCT 5\0\0\0 S2/mes was 14% and the lowest average was 
1 6% m 14 S2 /mes 

The S3 generatton was grown dunng 1996 B at PES and the S4 seeds wt/1 be sent toLES to 
grow the S4 generatton durmg 1997 A 

Durmg 1997 A from the 178 S4/mes evaluated 47 were se/ected 
PCT 5\0\0\0 3 /mes se/ected (5%) 

• PCT A \0\0\0 - 35 /mes selected (38%) 
PCT 4\0\0\1 9/mes se/ected (36%) 

From each selected /me 6 mdtvtdual plants were se/ected 

Dunng 1997 B the 282 S51mes (47 famtfles of 6/mes) were grown at PES 

Croppmg Season 1998 A 

From the 282 56 l1nes 64 (22 7%) were selected 
• PCT 5\0\0\0 no selectlon 
• PCT A\0\0\0 45 hnes selected (16 O%) 
• PCT -4\0\0\1 19 l1nes selected (6 7%) 

2 1 2 2 Populatlon PCT -4\0\0\1>52 

Cycles 
Durmg 1996 A we started enhancmg thts popu/atton by first evaluatmg the S2 /me We took 
advantage of the 1996 S2 /me tnal to se/ect S2 /mes and mdtvtdual ferttle plants for /me 
deve/opment From 152 S2 /mes eva/uated we se/ected 19 (12 5%) and 74 mdtvtdua/ plants 
based on plant and gram type and gram yteld potenttal 

Durmg 1996 B the S3 generatton was grown at PES and the S4 seeds were sent to LES to 
grow the S4 generatton durmg 1997 A 
Durmg 1997 A from the 74 S41mes evaluated 16 were selected (22%) 
In each selected /me we harvested 6 mdtvtdua/ plants 
Durmg 1997 B the 96 S5/mes (16 famtltes of 6/mes) were grown at PES 

Croppmg Season 1998 A 

From the 96 56 hnes evaluated 12 (12 5%) were selected 
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2 1 2 3 Populat1ons PCT 5\0\0\0 PCT A\0\0\0 and PCT -4\0\0\1 
Plant Select1on m 53 Lmes at PES 1996 B 

Cycles 

Durmg 1996 8 at PES we se/ected 12 mdtvtdua/ ferttle plants wtth swtab/e charactensttcs 
from S3/mes The S4 seed was sown dunng 1997 A at LES 

Durmg 1997 A from the 12 S4/mes evaluated on/y 3 were selected m one popu/at10n 
• PC T 5\0\0\0 - no se/ectton 
• PC T A \0\0\0 no se/ectton 
• PCT 4\0\0\1 3/mes selected (75%) 

In each se/ected /me 6 mdtvtdua/ plants were se/ected 

Durmg 1997 8 the 18 SS /mes (3 famlftes of 6 /mes) were grown at PES dunng 1998A and 2 
( 11 1 5%) were selected 

2 1 3 Advanced Generat1ons 

The advanced generat1ons (AGs) carne from the SO fert1le plants selected from the germplasm 
we 1ntroduced 1n 1992 from Braz1l (w1th male stenle gene) and from the gene pool and 
populatlons prev1ously developed at CIAT (no male stenle gene) 

2 1 3 1 AGs from Populat1ons w1th a Male Ster1le Gene 

Cycles 
Durmg 1995 8 at PES we mcreased seed of 2 and 4 advanced /mes selected from CNA IRAT 
5 and CNA IRA T A respecttvely 

Durmg 1996 A we observed these 6 /mes at LES From each of the 6 /mes we se/ected 5 
mdtvtdual plants 

Durmg 1996 8 we mcreased seed ofthe 30 plants at PESto set up a yteld tnal dunng 1997 A 

Durmg 1997 A a yteld tnal was conducted and analyzed 8/mes presentad a htgh yteld potenttal 
and good mtllmg charactensttcs 

Croppmg Season 1998 A the best llnes were used to set up the VIOAL ac1d so1l nursery of 
INGER LAC to be d1spatched to ours partners and for reg1strat1on appllance 1n the GIRAD s 
R1ce catalogue 

2 1 3 2 AGs from Populat1ons w1th No Male Stenle Gene 

Cycles 

The first /owland populat10ns used m recurrent se/ectton breedmg had been deve/oped by 
manual crossmg by the CIAT Rtce Program m the earty 1990s (Drs E P Gwmaraes and F 
Correa) The populattons were developed from lndtca and Japomca parents and used to target 
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blast reststance One gene pool and three populattons were regtstered m the recurrent selectton 
cata/og as GPCT 1 PCT 2 and PCT 3 (Appendtx 7) 

Ftxed /mes were se/ected from GPCT 1 and PCT 3 at the Santa Rosa Expenment Statton (a hot 
spot for b/ast eva/uatton) 

In 1996 A we se/ected 89 mdtvtdua/ plants showmg good charactensttcs for savanna condtftons 

Durmg 1997 A the 89 progemes were eva/uated under savanna actd sotl condtttons at LES A 
total of 36 /mes were selected Because these /mes come from an lndtca Japomca 
recombmatton Dr J Gtbbons from FLAR shows mterest m thts matenal as havmg potenttal for 
lowland condtttons 

Cropp1ng Season 1998 A 

Four (4) hnes showmg very good adaptatlon to ac1d so1l cond1t1on were evaluated and seed 
1ncreased at LES 

2 1 4 Upland Lme Reg1strat1on 

CIA T does not reg1ster lmes when a spec1fic hne does well 1n a g1ven country the nat1onal 
1nstltUt1on of thal country may dec1de lo name and release 11 for commerc1al cull1va11on 

CIRAD has a mechamsm by wh1ch breeders may reg1sler a spec1fic malenal 1n a calalog The 
hne 1s named CIRAD (and 1s also g1ven 11s local synonym 1f 11 1s lhe resull of collaborallve work) 
and 1s reg1slered as work1ng malenal 

H1story 

Durmg 1996 two advanced lmes-CNA IRAT 5 \SA\0\3>127 2M2 M and CNA /RAT 
A\SA\0\3>1 M 2M 4 M selected from the populattons CNA IRAT 5 and CNA IRAT A-were 
proposed for regtstratton m the GIRAD nce catalog They are regtstered as GIRAD 410 and 
ClARO 411 respecttve/y 

Durmg 1997 the results of a ytefd tnal showed that 3 /mes were ve!}' promtsmg They were 
se/ected from two recurrent populattons They were remttted to INGER LAG to be part of the 
VIOAL tnal for actd sotl condttton 

Durmg 1998 we apply for lhe1r reg1slra11on m lhe CIRAD nce calalog 

3 PO PULA TION MAINTENANCE THROUGH RECOMBINATION 

31 Cycles 

Unttl now the upland populattons were mamtamed under tmgated condtttons at Palmtra But 
results obtamed m Madagascar under stmtlar condtttons show that a posstble genettc drtft toward 
an mcreased frequency of the lndtca plant type may occur m the populatton Such a dnft can be 
explamed by a more effecttve cross pollmattOn among genotypes wtth an lndtca background We 
must remember that the male stenle !me used to bwld up populattons ts an tmgated lndtca /me 
(IR 36 male sten/e mutant) 
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Durmg the 1996 A croppmg season we dec1ded to mamtam and mcrease seed of upland 
popu/at1ons under savanna cond1t1ons We mamtamed the fo/lowmg 6 populat10ns CNA IRA T 
51014 CNA IRA T A/012 CNA IRA T P/111 PCT A \0\0\0 PCT 5\0\0\0 and PCT 4\0\0\1 

Al/ maJe stenle plants were 1dentlf1ed harvested mdiV/dually and the1r seeds m1xed m equa/ 
proport1ons Fert1/e plants were a/so harvested mdlvldua/ly and the1r seeds m1xed m equal 
proport1ons 

The populat1ons were sent to C/A T Palm1ra and stored m a co/d chamber unt1/ further use by 
the proJect or requested by reg1onal NARS breedmg programs 

Dunng 1997 and 1998 no new ma1ntenance of recurren! germplasm was made 

4 PO PULA TION ENHANCEMENT BY RECURRENT SELECTION 

The CIAT nce project emphas1zes the enhancement of populat1ons and 1s phas~ng out the 
productlon of fixed l1nes for d1rect ralease by the NARS of the reg1on The strategy 1s to develop 
and enhance gene pools and populatlons for well targeted tra1ts for use as sources of potent1al 
parents by natlonal breed1ng programs 

In the first 2 years of the recurren! select10n project we concentrated on 1ntroduc1ng gerrnplasm 
from Braz1l (EMBRAPA Arroz e Feljao and GIRAD) and French Guyana and charactenz1ng and 
mass select1ng 1! From 1995 onward we concentrated our act1vlt1es on enhanc1ng and 
develop1ng new populat1ons 

4 1 Recurrent SelectJon Based on 52 Lme Evaluat1on Populat1on PCT -4\0\0\1 

411 Cycles 

Durmg 1995 A at LES 159 SO fert1/e plants were se/ected 
Durmg 1995 B the S1 generat1on was grown at PES 
Durmg 1996 A we started the f1rst recurrent se/ect1on cycle 

Eva/uatton 152/mes of S2 and 2 checks (Oryz1ca Sabana 6 and GIRAD 409) 
were evaluated and se/ected at LES under the Augmented 
8/ocks stattst1ca/ des1gn (7 Append1x 6) 

Se/ectton Results of the S2 tna/ were analyzed and 53 S2 /mes were selected 
• Recombmatton In 1996 B at PES remammg seeds from the SO plants from 

wh1ch ongmated the selected S2 /mes were m1xed and grown to deve/op the 
recombmed enhanced popu/at1on 

• ldent¡f¡catton The enhanced recombmed popu/at1on was 1dent1fled as PCT 4\SA\1\1 

Durmg 1997 A the popu/at1on PCT 4\SA\1\1 was grown at LES to go through a second 
se/ect1on cyc/e 
Harvest of Male-Stenle Plants MaJe stenle p/ants were harvested mdiVIdua/ly and the1r seeds 
m1xed m equal proport10ns to complete the second cyc/e of recombmat1on of the populat1on 
se/ected one t1me The second cycle of recombmat1on 1s 1dentlfied as PCT 4\SA\2\1 Seed w1/l 
be stored m the co/d chamber for futura use 
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Se/ect1on of Fert1/e Plants A total of 155 SO plants were se/ected and a sample of each SO 
seed was stored m the cold chamber 

Dunng 1997 B the S1 generat1on was grown at PES and S2 seeds ha/Vested 

Croppmg Season 1998 A 

From the 155 52 hnes 152 were evaluated dunng 1998 A at LES 1n a tnal named Augmented 
Blocs of Federrer" (BAF) With a selecllon 1ndex of 42 8% we selected the 65 bes! hnes for 
recomb1nat1on from the ong1nal SO selected plants 
The recomb1nat1on w111 be made at PES dunng 1998 B by the sow1ng ofthe balanced m1xture of 
SO seed ( equal proport1on of seed of each SO plan!) and harvest of the seeds produced by the 
male stenle plants 

Multllocal evaluat1on of 52 s lmes 
The 52 set of hnes was rem1tted to Braz1l (EMBRAPA Arroz e FeiJao) Bohv1a (CIAT Santa 
Cruz) and Venezuela (UNILLEZ) for evaluat1on and select1on for hne development 

4 2 Mass Recurrent Select1on for 8oth Sexes for HoJa Blanca Blast, and MaJor 
Agronom1c Tra1ts Populat1ons PCT -4\0\0\1 PCT A\0\0\0 and PCT -5\0\0\0 

4 21 Cycles 

Durmg 1995 A at LES we eltmmated at the vegetattve stage al/ pJants showmg symptoms of 
Jeaf bJast and HBV At haNest we seJected maJe ferttJe pJants Seeds produced by these pJants 
were the resuJt offerltltzat1on wtth po/len produced by heaJthy ferttJe pJants We seJected 102 99 
and 96 maJe stenJe pJants from PCT 5\0\0\0 PCT A\0\0\0 and PCT 4\0\0\1 respecttveJy and 
thetr seeds were mtxed m equaJ proporttons 

The ftrst mass recurrent seJectton cycJes ( seJectton and recombmatton) were tdenttfied as PCT 
5\PHB\1\0 PCT A\PHB\1\0 and PCT 4\PHB\1\1 respecttveJy 

Durmg 1996 A the seed mtxture of each popuJatton wtth one mass recurrent seJectton cycJe 
was grown at LES 

To deveJop the second recurrent seJectton cycJe the same seJectton method as that used dunng 
1995 A was applted We seJected 304 341 and 442 heaJthy maJe-stenJe pJants ferttltzed wtth 
po/len of ferltJe heaJthy pJants from PCT 5\PHB\1\0 PCT A\PHB\1\0 and PCT 4\PHB\1\1 
respecttveJy and mtxed thetr seeds m equaJ proporltons 

The second mass recurrent seJectton cycJes (seJectton and recombmatton) were tdenttfted as 
PCT 5\PHB\1\0 PHB\1 PCT A\PHB\1\0 PHB\1 and PCT 4\PHB\1\1 PHB\1 respecttveJy 

Durmg 1997 A the seed mtxture of each popuJatton wtth two mass recurrent seJectton cycJes 
was grown at LES 
To make the thtrd recurrent seJectton cycJe the same seJectton method as that used durmg 1995 
A and 1996 A was appJted (al/ pJants wtth symptoms of Jeaf bJast and hoja blanca were 
eJtmmated dunng thetr vegetattve stage) We se/ected 218 253 and 165 healthy maJe-stenle 
plants ferltltzed wtth po/len from ferltle healthy plants from PCT 5\PHB\1\0 PHB\1 PCT 
A\PHB\1\0 PHB\1 and PCT 4\PHB\1\1 PHB\1 respectweJy and thetr seeds mtxed m equa/ 
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proport1ons The th1rd mass recurrent se/ect10n cyc/es (se/ect10n and recombmat10n) are 
1dent1fied as PCT 5\PHB\1\0 PHB\1 PHB\1 PCT A\PHB\1\0 PHB\1 PHB\1 and 
PCT 4\PHB\1\1 PHB\1 PHB\1 

Croppmg Season 1998 

Fourth Cycle of Recurrent Select1on 
The seed m1xture of each populat1on w1th 3 mass recurren! selec!ion cycles was grown at LES 
To make the fourth recurren! selectJon cycle the same select1on method as that used dunng 1995 A 
1996 A and 1997 A was apphed (all plants w1th symptoms of leaf blast and ho¡a blanca were 
ehm1nated dunng the1r vegetat1ve stage) We selected 180 200 and 240 healthy m ale stenle plants 
fert1hzed w1th pollen from fertlle healthy plants from PCT 5\PHB\1\0 PHB\1 PHB\1 PCT 
A\PHB\1\0 PHB\1 PHB\1 and 
PCT -4\PHB\1\1 PHB\1 PHB\1 respect1vely and the1r seeds m1xed 1n equal proport1ons The fourth 
mass recurren! select1on cycles (select1on and recombmat1on) are Jdent1fied as PCT 
5\PHB\1\0 PHB\1 PHB\1 PHB\1 PCTA\PHB\1\0 PHB\1 PHB\ PHB\1 and 
PCT -4\PHB\1\1 PHB\1 PHB\1 PHB\1 

Select1on of SO fert1le plants 
30 24 and 55 fert1le plants were selected m the respective populat1ons 
PCT 5\PHB\1\0 PHB\1 PHB\1 PCT A\PHB\1\0 PHB\1 PHB\ and 
PCT -4\PHB\1\1 PHB\1 PHB\1 for the future development of hnes 
The genera!ion S1 Wlll be grown dunng 1998 B at PES 

5 DEVELOPMENT OF NEW POPULATIONS 

The development of new populat1ons 1s a ma¡or actlVIty of the pro¡ect and prov1des the mam 
source of new recombmed vanab1hty for populat1on enhancement and hne development We 
need to be well focused 1n our cho1ce of vanab1l1ty and recombme 1n new gerrnplasm as well as 
1n the source of male stenhty avallable (usually a well adapted exJst1ng populat1on or gene pool) 

In 1996 B we dec1ded to bu1ld up at PES two new Japomca populat1ons target1ng upland 
savannas and hillsJdes The source of male stenhty background 1s the best Japon1ca populat1on 
prev1ously developed by the pro¡ect 

5 1 Upland Savanna Populat1on 

The 1dea beh1nd develop1ng that popula!ion 1s to pool the best hnes from the CIAT conven!lonal 
nce breed1ng pro¡ect and the commerc1al vanet1es released 1n Braz1l Colombia and Bohv1a 

5 11 Cycles 

In 1996 B 18 /mes were se/ected accordmg to the1r performance tor early matunty b/ast and 
ac1d so11 tolerance and gram qua/ity Ma/e stenle plants trom the best adapted upland Japomca 
popu/at1on (PCT 4) were used as tema/e parents Each /me was crossed w1th at least tour male 
stenle plants of the popu/at1on PCT 4 

Durmg 1997 A at PES each resultmg F1 was grown mdlvidually eva/uated and md!VIdual 
plants selected The F2 seed of the se/ected F1 p/ants were bulked m equal proport1ons Each 
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F2 bu/k was mtxed m balanced proporttons to butld up a new baste populatton tdenttfied as 
PC T 11\0\0\0 

Durmg 1997 8 al PES the baste populatton wt/1 be recombmed once The first cye/e of 
reeombmatton ofthe baste populatton wt/1 be tdenttfied as PCT 11\0\0\1 

Croppmg Season 1998 

The PCT 11 Populat1on was grown at LES startlng 1ts evaluat1on and select1on 
95 fertlle plants were selected for future llne development 

Off season 1998 
The 95 S1 s were planted at PES and the S2 seed harvested 

5 2 Upland H1lls1de Populat1on 

The 1dea 1s to develop a populatlon for the Andean h1ghlands of Colombia w1th early matunty 
cold tolerance and adaptab11ity to h1gh altitudes (1300 1600 masl) 

5 21 Cycles 

In 1996 B 11 /mes-6 from the CIRADIFOFIFA hllfstdes program of Madagascar 4 from the 
CIA T upland savannas program and 1 IRA T /me-were se/ected aeeordmg to thetr prevtous 
evaluat10ns at htgh aftttudes for early matunty and sptkelet ferttftty 

We used the best adapted upland Japomca populatton (PCT 4) as a souree for male stenltty 
Eaeh /me was erossed wtth at /east 4 male stenle p/ants of PCT 4 

Durmg 1997 A at PES eaeh resultmg F1 generatton was grown mdtvtdually evaluated and 
mdtvtdual plants selected The F2 seeds of the seleeted F1 p/ants were bu/ked m equa/ 
proporttons Each F2 bu/k was mtxed m balaneed proporttons to butld up the new baste 
populatton tdenttfied as PCT 13\0\0\0 

Durmg 1997 B at PES the baste popu/atton wt/1 be reeombmed once The first eyc/e of 
recombmattOn of the baste popu/alton wt/1 be tdenttfted as PCT 13\0\0\1 

Croppmg Season 1998 

The second cycle of recomb1nat1on of the populat10n was made at PES and the recombmed 
populat1on w1ll be rem1tted to M Vales for evaluat1on at med1um to h1gh alt1tude 1n the Colomb1an 
Andes 

6 REGISTERING NEW POPULA TIONS 

In 1998 two GIRAD populat1ons developed by Dr James Tallleb01s for y1eld potent1al and 
gra1n quallty were proposed for reg1strat1on 1n the Recurrent Select1on Catalogue managed by 
our project The populatlons were bUIIt up 1n Braz1l as part of the collaborat1ve proJect between 
ClARO and G41 They were reg1stered as PCIRAD 23 and PCIRAD 24 
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7 DISTRIBUTING GERMPLASM TO BRAZIL 

Breed1ng hnes were sen! to EMBRAPA Arroz e FeiJao for evaluat1on and select1on Unfortunately 
for unknown reasons the hnes were not dehvered to EMBRAPA R1ce and Beans Center by 
EMBRAPA CENARGEN and we don t have enough seed for an other sh1pment 

8 DISTRIBUTING UPLAND RICE GERMPLASM BREO BY RECURRENT 
SELECTION 

S1nce 1995 we started to release recurren! populallons and gene pools to NARS 1n Lat1n 
Amenca West Afnca and As1a 

USE OF RECURRENT GERMPLASM IN BOLIVIA 

The populat1ons were charactenzed and fertlie plants selected to develop fixed hnes The results 
are not yet ava1lable 

TRIALS 

EVALUATION OF 52 UNES FROM THE POPULATION PCT-4\SA\1\1 

152 S2 hnes selected 1n the populat1on PCT 1\SA\1\1 were evaluated us1ng a stat1st1cal tnal 
named Augmented (or hoonUiahu) des1gns 
The tnal 1s made of 8 blocks m w1tch are randomly d1stnbuted 19 S2 hnes and 3 checks (O 
Sabana 6 O Sabana 1 O and GIRAD 409) Each block 1s fenced by rows of blast spreeders 
The same tnal was sen! to Braz1l Bohv1a and Venezuela 
YIELD TRIAL 

8 advanced hnes developed by the proJect were evaluated for d1fferent agronom1c tra1ts and y1eld 
potent1al 

INGER LAC TRIAL 

The 1998 VIOAL Suelos Ac1dos 1s made of 31 hnes from our proJect and was d1spatched to 
d1fferent countnes m Lalln Amenca 
The results 1n the d1fferent countnes w111 be reported by INGER LAC 

CHAPTER 111 
CONVENTIONAL BREEDING FOR UPLAND SAVANNA RICE 

1 SAVANNA UPLAND RICE 
Marc CHA TEL Yoifma OSPINA and Jatme BORRERO 

As was stated earher we are gradually phasmg out most of the actiVIlles 1nvolved 1n the 
development of fixed hnes for d1rect release by NARS 

In 1996 8 we sent savanna upland hnes (F4 and F5 generat1on) to EMBRAPA Arroz e Fe1¡ao for 
observat1on and seed mcrease These hnes were sent back to CIAT Palm1ra 1n 1997 

26 



In 1997 B the llnes were seed 1ncreased and d1spatched to d1fferent countnes 

1 2 Use of CIAT/CIRAD Savanna Lmes m Braz11 

Dunng our v1s1t to EMBRAPA Arroz e Fe1¡iio we had the opportumty to track back the use of 
CIAT llnes 1n the breed1ng program of th1s Center The results of the survey for the 1997/1998 
cropp1ng season showed that the CIAT/CIRAD savanna matenals cont1nue to be very useful for 
the Braz11ians at each step of the1r breed1ng program 

The part1c1pat1on of CIAT/CIRAD matenal 1n the d1fferent tnals 1s express1ve 89% 1n the 
advanced tnals 28 % 1n the prellm~nary tnals and 19% 1n the observat1on tnals The ma1n 
charactenst1c the Braz11ian pra1sed from CIRAD/CIAT matenal1s eartyness plant and gra1n type 

Tnal type Nb of access1ons CIAT/CIRAD Part1c1pat1on 
Observa~;aoEO S 168 26 15% 
Observa~;aoEO SF 176 39 22% 
Prehmmar 11 22 5 23% 
Prehmmar 111 24 8 33% 
Avan~;ado 11 15 13 87% 
Avan~;ado M T 2 2 100% 
Avan~;ado 111 12 11 92% 

1 3 Lme Release m Chma 

In 1995 we sent Ch1na the first set of savanna llnes from Braz1l and CIAT/CIRAD as part of a 
collaborat1ve pro¡ect between the Foods Crops Research lnst1tute (of the Yunnan Academy of 
Agncultural Sc1ence Kunm1ng) and GIRAD Prellm1nary results are h1ghly prom1s1ng show~ng 
good 1mmed1ate adaptatlon and acceptab11ity 

In 1997 Dr Tao Dayun told us that the savanna upland 11ne CT 9278 11 14 21M was very 
prom1s1ng as paren! for the Ch1nese upland breed1ng program 

In 1998 we were ~nv1ted to Ch1na to a mon1tonng tour New CT llnes are under evaluat1on 1n 
d1fferent tnals and s1tes A GIRAD llne (IRAT 359) 1s conducted 1n field demonstratlon and 1s 
about to be released 

1 4 Lme Release m Braz11 

Dunng the penod 1994 1997 4 llnes were released 1n d1ferent States of Brazll They are 
CONFIAN<;:A (States of Rora1ma and M1nas Gera1s) 
CANASTRA (States of M1nas Gera1s G01as Tocantlns P1au1 and Maranhao) MARAVILHA 
(Go1as Mato Grosso Tocant1ns Para Rora1ma and Rondoma) and PRIMAVERA (States of 
Go1as Tocantlns Maranhao P1aw Mato Grosso and Mato Grosso do Sul) 
From these 4 released llnes 2 comes from the CIAT breed1ng program 
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CANASTRA CT7415 6 51 2 B 
MARAVILHA CT6516 23 10 1 2 2 B 

Three new CIAT llnes are very prom1s1ng cand1dates to be released 1n 1999 
CNA8172 CT11614 1-41M 
CNA8305 CT11251 7 2 M M 
CNA8436 CT11251 7 2M 1M M 

Lme Release m Bohv1a 

A CIRAD llne (IRAT 170) 1s to be released 1n Bollv1a 

2 HIGHLAND UPLAND RICE 
Marc CHATEL and Jatme BORRERO 

The Andean Mounta1ns range across Colombia from south to north ns1ng to almos! as h1gh as 
6000 masl The most 1mportant agncultural act1v1ty 1n the m1d altitudes (1 000 2000 masl) of th1s 
area 1s coffee planted by small farmers Th1s crop takes at leas! 3 years to reach commerc1al 
product1v1ty but 1n the meanttme farmers mus! use considerable resources to control weeds 
and preven! eros1on With th1s cropp1ng system 1n m1nd CENICAFE has been work1ng on 
d1fferent alternat1ves for crop d1vers1ficat1on to help farmers earn 1ncome wh1le wa11tng for the 
coffee to reach commerc1al product1v1ty 

Another area of s1gmficant agncultural act1v1ty by small farmers 1s 1n the Department of Cauca 
southwestern Colombia where new crops are be1ng 1ncorporated 1nto ex1st1ng cropp1ng systems 
or new ones developed by CIA T to ensure local food secur1ty 

2 1 H1story 

To tdenttfy upland germplasm adapted to the htllstde areas of Colombta the CIATICIRAD nce 
project together wtth GEN/GAFE started m 1993 to eva/uate 31 selected savanna !mes m the 
heart of the coffee growmg area at 1300 mas/ Cftmattc data col/ected at the mam stte show 
annual average temperatures rangmg from 23 1 to 20 6 °C The monthly average maxtmum 
(28 5 °C) occurs m February and the mmtmum (16 9 °C) m September The germplasm for thts 
regton must therefore tolerate cold (t e have htgh sptkelet ferttftty) 

The /mes used for the ftrst tnal were se/ected from the savanna upland germp/asm collectton at 
C!A T Selectton was based on knowledge prevtous/y gamed from the CIRADIFOFIFA Htghland 
Rtce Pro}ect m Madagascar Upland !mes must be early maturmg and tolerate cold (as 
measured by pantcfe ferttltty) 

Resu/ts obtamed m La Catalma Department of Rtsaralda showed that the percentages for 
empty grams ranged from a/most 100% to 12% mdtcatmg that the germplasm presented 
vartabtftty for cold tolerance Growmg penod extended to about 150 days after sowmg (DAS) 
compared wtth 120 DAS under savanna condtttons 

Selectton concentrated on /mes wtth at least 60% ferttftty The average gram ytefd of the stx best 
adapted !mes was htgher than expected rangmg from 3775 to 5592 kglha 
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2 2 Coffee Regron CENICAFE and CIAO 

In 1993 upland /mes deve/oped by CIRADIFOF/FA for the h1ghlands of Madagascar were 
mtroduced to Colombia and seed mcreased The new germplasm was d1stnbuted to GEN/GAFE 
and the h1lls1de pro¡ect at CIAT 

In 1994 /me evaluat1on started m the Department of Cauca 

In 1995 the Centro lntemac1onal de Agncultura Orgámca (CIAO) began eva/uat1ons al 1600 
mas/ 
The first results were presentad al the Conference on R1ce for the H1gh/ands m Madagascar m 
Apn/1996 

In 1997 m the Coffee Reg1on we 1dent1fied w1th GEN/GAFE and C/AO the /me 
CT 10069 27 3 1 4 w1th excellent adaptat1on to the m1d altitudes Cons1denng the potent1al of 
lh1s /me over 11m e (average y1eld gram product1on of 4 tlha) we dec1ded to reg1ster 11 m the 
GIRAD R1ce Cata/og 

Germplasm lntroduct1on Forty one new /mes were mtroduced from Madagascar to Colombia 
and seed mcreased al CIA T Palm1ra and then d1spatched to GEN/GAFE CIAO and CIA T s 
hllls1des pro¡ect 

Crosses Eleven smgle crosses were made at PES between /me CT 10069 27 3 1 4 and 10 
/mes from Madagascar and GIRAD prev1ous/y se/ected for the1r good performance under 
h1gh/and cond1t1ons The F1 generat1on was grown dunng 1997 A at PES and the F2 seed sent 
to our partners 

Croppmg Season 1998 
Dr M1chel Vales from GIRAD amves at CIAT 1n August 1997 and took the respons1b1hty of the 
breedmg act1V1t1es for the H1ghlands of Lat1n Amenca For more 1nformat1on about the act1vrt1es 
developed dunng 1998 report to h1s annual report 

2 2 2 Department of Cauca and Central Amerrca 

1 n the Department of Ca u ca the five best hnes were selected last year and w1th one savanna 
upland check (CIRAD 409) testad th1s year on farm by five smallholders The best hne 
(Lats1dahy/FOFIFA 62 3) from last year's expenment was also the best m th1s year's on farm 
tnal w1th an average gra1n product1on of 1400 kg/ha at 1600 masl The savanna upland check 
showed complete stenhty at each farm lf these results are confirmad m th1s semester s tnals 
we wlll reg1ster hne Lats1dahy/FOFIFA 62 3 1n the GIRAD R1ce Catalog 

A survey was conducted w1th the five farmers to know what are the most des1rable 
charactenstlcs of a nce hne Rank1ng at first and second places respect1vely are a h1gh number 
of pan1cles and a short cycle At the vegetat1ve stage the hne that scored as hav1ng the h1ghest 
acceptab1hty was also the one that had the h1ghest y1eld 

The same set of 41 lmes mtroduced from Madagascar was d1spatched to the CIA T hllls1des 
pro¡ect for testmg 1n Colombia and Central Amenca 
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Croppmg Season 1998 
Dr M1chel Vales from GIRAD amves at CIAT 1n August 1997 and took the respons1b1hty of the 
breed1ng act1V1lles for the H1ghlands of Lalln Amenca For more 1nformat1on about the research 
act1V1t1es developed dunng 1998 report to h1s annual report 

CHAPTER IV 
RECURRENT SELECTION FOR LOWLAND RICE 

1 INTRODUCTION 

The recurren! select1on breed1ng pro¡ect started by 1ntroduc1ng d1fferent gene pools and 
populat1ons developed 1n Braz1l to Colombia by EMBRAPA Arroz e Fe1¡ao and CIRAD and to 
French Guyana by GIRAD 

The germplasm was charactenzed at CIAT Palm1ra and the bes! adapted populat1ons were 
used to develop new populat1ons by mtroduc1ng new vanab1hty Th1s resulted 1n three 
populat1ons that were reg1stered 1n the recurren! select1on catalog as PCT 6 PCT 7 and PCT 8 
Th1s work was conducted at CIAT 1n clase collaborat1on w1th Drs C Martmez and E P 
GUimaraes 

A gene pool was also bUIIt up usmg a dlfferent source for the gene of male stenhty The gene 
pool was reg1stered as GPCT 9 

F1nally a second gene pool developed by GIRAD for temperate chmates was reg1stered as 
GPIRAT 10 

Descnpt1ons of these populat1ons and gene pools are presented 1n Append1x 7 

2 FLARICIRAD RECURRENT SELECTION Recurrent Selectlon for Both Sexes 
for HoJa Blanca 

Marc CHA TEL James GIBBONS Jatme BORRERO and Momea TRIANA 

2 1 lntroduct1on 

One of FLAR s ob¡ect1ves 1s to focus on breed1ng Recurren! select10n 1s an alternat1ve method 
to convent1onal breed1ng and can be mcorporated mto FLAR s breed1ng act1V1t1es 

We apphed the recurren! select1on breed1ng method to ex1st1ng germplasm for res1stance to the 
ho¡a blanca v1rus vector (nce plant hopper Tagosodes onztcolus) and the blast fungus both 

cons1dered as the most 1mportant b1ot1c problems 1n the trop1cs 

2 2 Croppmg Season 1997 

Three populattons PCT 6\0\0\2 PCT 7\0\0\0 and PCT 8\0\0\0 and the gene pool GPCT 
9\0\0\0F were evaluated for reststance to the ho¡a blanca vtrus accordmg to the methodology 
developed by CIA T 
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Each germplasm matenal and check were sown m the ho¡a blanca nursery At 45 days after 
sowmg the populattons and checks were evaluated and the number of healthy and dtseased 
plants counted In the nursery the four ongmal germplasm matenals showed mtermedtate 
suscepttbtltty to ho¡a blanca (the same leve/ as that of the check Oryztca 1) After transplantmg 
PCT 7 and GPCT 9 presented a htgh number of plants wtth ho¡a blanca symptoms The two 
/east susceptible germplasm matena/s were PCT 7 and PCT 8 wtth 18% and 19% of tmmune 
plants respecttvely These plants wt/1 be recombmed to complete the ftrst cycle ot 
recombmatton 

Healthy plants of each germplasm matenal were transp/anted separately tor recombmatton wtth 
male stenle plants The se/ected populattons were PCT 6\HB\0\2 PCT 7\HB\0\0 PCT 
8\HB\0\0 and GPCT 9\HB\0\0F The recombmed populattons after the first cycle ot selectton 
were tdenttfted as PCT 6\HB\1\2 PCT 7\HB\1\0 PCT 8\HB\1\0 and GPCT 9\HB\1\0F 

2 3 Croppmg Season 1998 

Two more recurren! c1cles were performed at PES for PCT 7 and PCT 8 
The Populat1on PCT 6 after two c1cles of recurrence was rem1tted to Dr M1chel Vales Th1s 
enhanced germplasm 1s the startmg pomt of h1s recurren! select1on breed1ng proJect for part1al 
Res1stance to nce blast 

3 RECURRENT SELECTION IN COLOMBIA 
Hemando DELGADO Marc CHA TEL and Yoltma OSPINA 

Last year we sent tour germplasm matenals (PCT 6\0\0\2 PCT 7\0\0\0 and PCT 8\0\0\0 
populattons and the gene pool GPCT 9\0\0\0F) to CORPOICA Regtonal 8 Each matenal was 
grown separately at LES tor recombmatton charactenzatton and selectton ot SO terttle p/ants tor 
/me development The tour matenals performed we/1 wtth the PCT 6 and PCT 7 populattons 
presentmg the best potenttal Next year these popu/attons wt/1 be eva/uated tor b/ast reststance 
at the Santa Rosa Expenment Statton 

3 1 Croppmg Season 1998 

The populat1ons were sown 1n Vlllav1cenc1o and the results are not yet ava1lable 

4 RECURRENT SELECTION IN COSTA RICA 
Rando/ph C MORERA Marc CHA TEL and Jatme BORRERO 

In 1996 we sent Costa Rtca the lndtca gene pool GPCT 9 and the populatton 
PCT 7 That same year Dr Randolph C Morera ot the Nattonal Rtce Program attended the 
lnternattonal Course on Rtce Recurrent Selectton Breedmg held at CIA T The germplasm was 
charactenzed under Costa Rtcan condlttons and mamtamed by harvestmg ma/e-sten/e and 
tertt/e plants mdependently In 1997 the germplasm was used tor /me deve/opment by selectmg 
SO terttle plants 

4 1 Croppmg Season 1998 

Results not yet ava1lable 
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5 RECURRENT SELECTION IN EL SALVADOR 
Ramon Eduardo SERVELLON Marc CHATEL and Ja1me BORRERO 

In 1995 we sent three populat10ns (PCT 6 PCT 7 and PCT 8) and the gene pool GPCT 9 to 
the Centro Nac1onal de Tecno/og1a Agropecuana y Floresta/ (CENTA) El Salvador 

Lme deve/opment In 1996 141 and 97 SO fert1/e plants were selected from the PCT 7 and PCT 
8 populat1ons respective/y 

Populat10n enhancement for gram y1eld plant type blast res1stance and gram qua/1ty The 
recurrent se/ect1on method used 1s based on S2 progeny eva/uat1on and recombmat1on from the 
remammg SO seeds One hundred S2 /mes from the PCT 7 populat1on were evaluated at two 
d1fferent Sltes 

New popu/at1on deve/opment The populat1on CNA IRA TES 11012 was deve/oped by mtroducmg 
4/mes (X 10 CENTA A 1 CENTA A 2 and CENTA A 5) mto the Braz1llan populat10n CAN JRAT 
41016 The new populat1on has a/ready passed through 2 cycles of recombmat1on and SO fert1le 
plants were se/ected dunng 1997 B 

51 Croppmg Season 1998 

Results not yet available 

6 RECURRENT SELECTION IN PANAMA 
Anel E JAt:N SANCHEZ Marc CHA TEL and Ja1me BORRERO 

In 1996 we sent Panama the lnd1ca gene pool GPCT 9 and the populat1on PCT 7 That same 
year Dr Anel E Jaén Sanchez of the Faculty of Agncultural Sc1ences Umvers1dad de Pan ama 
attended the lntemat1onal Course on R1ce Recurrent Select1on Breedmg held at CIA T The 
mtroduced germplasm was grown and 1ts charactenzat1on started But because of water 
shortages 1mgat1on was a problem The matenals suffered and the work could not be 
completad Nevertheless from each matenal the earllest SO fert1/e plants were harvested New 
samples from the recurrent popu!at1ons were sent to Panama 

6 1 Croppmg Season 1998 

Results not yet ava1lable 

7 RECURRENT SELECTION IN VENEZUELA 
Eduardo GRA TEROL Marc CHA TEL and Yol1ma OSPINA 

After attendmg the lntematlonal Course on R1ce Recurrent Select1on Breedmg three populat1ons 
(PCT 6 PCT 7 and PCT 8) and three gene poo/s (IRAT 11420P IRAT MANA and GPCT 9) 
were sent to Dr E Graterol for charactenzat1on under local cond1t1ons m Calabozo Guánco 
State The object1ve of the charactenzatlon was to select the best adapted germplasm to start a 
recurrent select1on program The tra1ts eva/uated m each germplasm matenal were t1me to 
flowenng t11/enng ab1llty plant he1ght and d1sease tolerance (of leaf and neck blast brown spot 
sheath bllght and sheath rot) 
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Two populattons PCT 6 and PCT 7 were se/ected as the best mtroduced matenal to be used 
as sources of maJe sten/e background to develop two new local populattons tdenttfied as PFD 1 
andPFD 2 

PFD 1 
MaJe sten/e p/ants of PCT 6 were crossed wtth 5/mes 
FONAIAP 1 CT9868 3 2 3 1 4P M 1 1P 
IR62140-48 3 1 2 3 CT9509 17 3 1 1 M 1 3P M 1 
CT10310 15 3 2P 4 3 
PFD 2 
MaJe stenle p/ants of PCT 6 were crossed wtth 4 /mes 
CT9868 3 2 3 1 4P M 1 1P IR62140-48 3 1 2 3 
CT10310 15-3 2P 4 3 CT9509 17 3 1 1 M 1 3P M 1 

7 1 Croppmg Season 1998 

Results from Venezuela are not yet ava1lable 
At CIAT Palm1ra the bUIIt up ofthe populat1on PFD 2 1s ongo1ng as planed 

8 RECURRENT SELECTION IN THE SOUTHERN CONE 

8 1 Recurrent SelectJon m Argentina 
Mana Antoma MARASS/ Juan E MARA SS/ Marc CHA TEL and Jatme BORRERO 

In December 1996 we supplted the Umverstdad de Comentes wtfh the populattons PCT 6\0\0\0 
PCT 7\0\0\0 and PCT 8\0\0\0 They were sown at the expenmental field of the Company La 
Arrocera Argentma Vtl/aguay State of Entre Rtos They were observad and charactenzed The 
populattons were multtplted by harvestmg maJe stenle plants The resultmg populattons were 
tdenftfted as PCT 6\0\0\1 PCT 7\0\0\1 and PCT 8\0\0\1 

Ferttle plants showmg potenttal were se/ected and harvested mdtvtdually for /me development 
From the respecttve populattons 17 14 and 34 SO ferttle plants were se/ected and gtven the 
followmg tdenftftcatton PCT 6>Arg 1 to 17 PCT 7>Arg 1 to 14 and PCT 8>Arg 1 to 34 

For 1997 B we plan to develop a spectftc populatton by crossmg 6 vanettes (IRGA 417 
CYPRESS R P 2 TAIM Don Juan INTA and CH 4 7) wtth ma/e-stenle plants of each 
populatton 

Argentma has a pro}ect for developmg the Pampas Regton where cltmattc condtttons are stmtlar 
to those present m Chtle a/ong the /attfude wtfh Chtllan Ctty 400 km south of Sanftago The 
Umverstdad de la Plata has consequently expressed keen mterest m our col/aborattve effort 
wtth Chtle The gene pool GPIRAT 10 and the popu/atton PQU/1 together wtth Cht/ean and 
European /mes may be useful for the Pampas 

8 1 2 Croppmg Season 1998 

Results from Argentina are not yet ava1lable 
At CIAT Palm1ra the bUIIt up of the populat1on ARG 3 1s go1ng on as planed 
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8 2 Recurrent Select1on m Ch1le 
Sant1ago HERNAIZ Roberto AL VARADO Marc CHA TEL and Ja1me BORRERO 

In 1996 we sent Chile the Japomca gene pool GPIRA T 10 wh1ch was espec1ally deve/oped by 
GIRAD for temperate cflmates That same year Dr Santiago Herna1z from IN/A Qwlamapu 
attended the lnternatlonal Course on R1ce Recurrent Select10n Breedmg he/d at CIA T 

In 1997 the gene pool was grown for charactenzat1on and select10n of the best fert1fe plants for 
/me development lt was also used as a source of maJe stenflty to bwld up a local populat1on by 
crossmg f1ve Chl/ean /mes (Qw 67108 D1amante Bu/1 C/NIA 609 and CINIA 606) w1th maJe 
stenle plants of the gene pool Sorne of the hybnd seeds were sent to CIA T Pafm1ra for 
growmg the F1 generat10n (Ch1/e has only one croppmg season per year) The F2 seed was 
sh1pped back to Ch1fe m September 1997 The bas1c Chllean populat1on was named PQUI 
1\0\0\0 

At CIA T Pafm¡ra durmg 1997 B we w11/ conduct the f~rst cycle of recombmat1on to ensure seed 
mcrease for futura use The flrst cycle of recombmabon W!/1 be 1dent1fied as PQU/ 1\0\0\1 

8 21 Croppmg Season 1998 
Results from Chile are not yet ava1lable 
At CIAT Palm1ra the recomblnallon of two Ch1lean populatlons 1s go1ng on as planed 

8 3 Recurrent Select1on m Uruguay 
Fernando P~REZ DE VIDA Marc CHATEL and Ja1me BORRERO 

In 1996 we sent Ch1/e the Japomca gene pool GPIRAT 10 That same year Dr Fernando 
Perez de V1da from IN/A Tremta y Trés attended the lnternattonal Course on R1ce Recurrent 
Selectlon Breedmg held at C/A T 

In 1997 the gene pool was grown for charactenzat1on and select1on of the best fert1fe p/ants for 
/me development lt was also used as a source of maJe stenf1ty to bwld up a local popu/at1on by 
crossmg selected Uruguayan /mes w1th maJe stenle plants of GPIRA T 10 

8 3 1 Croppmg Season 1998 

Results from Uruguay are not yet ava1lable 
At CIAT Palm1ra the bu1ld up of d1fferent populat1ons for th1s country 1s g01ng on as planed 

9 MAINTAINING GERMPLASM BREO BY RECURRENT SELECTION 

Because we manage !he catalogue for nce germplasm bred by recurren! select1on we also have 
the responslblil!y to ensure the presence of suffic1ent seed 1n the germplasm bank Because of 
the suff1c1ent d1sposab1ilty of seed no multlpilcat•on was done th1s year 
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10 DISTRIBUTING LOWLAND RICE GERMPLASM BREO BY RECURRENT 
SELECTION 

Stnce 1995 we started to release recurrent selectlon populat1ons and gene pools to NARS 1n 

Latln Amen ca and 1n countnes of West Afnca As1a and Europe 

11 LINE DEVELOPMENT THROUGH ANTHER CULTURE 
Za1da LENTINI Marc CHA TEL James GIBBONS and Yol1ma OSPINA 

In 1994 we mtroduced the populat1on IRAT CT from French Guyana Th1s populat1on comes 
from the enhancement of the lnd1ca gene pool GPCNA 18 for anther culture response 

111 Cycles 

One cyc/e of se/ectJon recombmat1on for anther culture response was prewously made m Braz¡f 
at EMBRAPA Arroz e Fel)ao Th1s gave nse to the popu/at1on Jdentlfied as IRAT CT From 1995 
the anther culture /aboratory at CIA T processed the populat1on IRA T CT and R2 /mes were 
deve/oped 

11 2 Croppmg Season 1997 

The R2 hnes were evaluated by FLAR at the Santa Rosa Expenment Stat1on and five were 
selected 

11 3 Croppmg Season 1998 

11 4 R21mes 

The 5 hnes selected by FLAR were evaluated 

12 Convent1onal breedmg 

In the framework of the collaboratlon CIRAD CA nce pro¡ect have w1th the Roman1an 1nst1tut1on 
FUNDULEA two crosses from Romama were processed at the CIAT anther culture laboratory 
100 double haplo1d lmes by cross were produced observed and d1spatched back to 
FUNDULEA We kept a sample of each OH hne for seed mcrease These hnes w111 be sent to 
Ch1le Argentina and Uruguay They can also be useful as parents for the hlils1de upland nce 
breed1ng pro¡ect 
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RECIPROCAL VISITS FROM SCIENTISTS 

From CIRAD CA to Latm Amertca 
Maree! de RAISSAC Deputy Program Leader Cultures Alimenta1res 
V1s1t to CIAT and FLAR Headquarters Palm1ra Colombia 

Chnst1an POISSON R1ce Project Leader and Br1g1tte COURTOIS R1ce Breeder CIRAD/IRRI 
Collaboratlve Project 
They attended the RENAPA and Th1rd lnternat1onal Upland R1ce Breeders Workshop 
held m Go1ama-Go1as Braz1l 

Thomas LE BOURGEOIS weed sc1ent1st Partlclpatlon to the 1 Sem1nano Latmoamencano 
sobre Arroz Vermelho Porto Alegre Brazil September 23 25 1998 

Patnc1o MENDEZ del VI LLAR Econom1st PartlCipatlon to the 1 Taller Latlnoamencano de 
Econom1a del Arroz QUito Ecuador July 14 15 1998 
Contacts w1th EMBRAPA Arroz e FelJao July 16 17 1998 

D1d1er THARREAU R1ce Patholog1st Vislt to CIAT nce Project Palm1ra September 26 -
October 3 1998 
From Latm Amertca to CIRAD CA 

Fernando CORREA R1ce Project Leader and Patholog1st 
Lu1s SANINT Director of FLAR 
James GIBBONS Breeder of FLAR 
Yohma OSPINA Research Ass1stant ofthe CIRAD/CIAT Collaborat1ve project 

Contacts w1th Cl RAD sc1ent1sts and part1C1pat1on !o !he 2 nd 1 nternatlonal R1ce Blast Conference 
Montpellier France August 4 8 1998 
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TRAINING 

D~rectJon of Thes1s 
PROGRESO GENETICO MEDIANTE SELECCION RECURRENTE EN LA POBLACION PCT 
4 DE ARROZ DE SECANO (Onza Sat1va L ) PARA EL ECOSISTEMA DE SABANAS 
Yolima Osp1na Rey 

Posgrado C1enc1as Agranas 

Enfas1s Genet1ca y F1tomejoram1ento 
Umvers1dad Nac1onal de Colombia sede Palm1ra V1cerectona de C1enc1as Agranas 

lnternat1onal Courses 

BRAZIL 
lntemat1onal Course on R1ce Breedmg 
CURSO INTERNACIONAL SOBRE MELHORAMENTO GENETICO DE ARROZ Orgamzed by 

EMBRAPA Arroz e Feuao Go1ama Go1as Brazll March 16 28 1998 

BELIZE (CRID Net) 
INTERNATIONAL TRAINING COURSE IN GERMPLASM MANAGEMENT Orgamzed by CRID 
Net 1n collaborat1on Wlth CRA CARDI CTA and CIRAD/CIAT Belize October 26 30 1998 

Nat1onal course 
VENEZUELA 
Natlonal Course on R1ce Recurrent Select1on Breed1ng 
CURSO NACIONAL DE SELECCION RECURRENTE EN ARROZ 

Orgamzed by DANAC GIRAD CIAT and EMBRAPA Arroz e Fe•Jao San Felipe Yaracuy 
Venezuela September 21 26 1998 

PARAGUAY 
F1rst Course on Lowland R1ce 
PRIMER CURSO AVANZADO SOBRE EL CULTIVO DEL ARROZ DE RIEGO 

Organ1zed by the Asoc1ac1on de Productores de Arroz de ltapua (APAI) the M1msteno de 
Agncultura y Ganadena (MAG) and FLAR 
ltapua Paraguay March 24 26 1998 

TRIPS 

Nat1onal Tnps ( F1eld work) 

Marc Chatel Yol1ma Ospma Ja1me Barrero 
Vlllav1cenc1o Coffee Reg1on Cauca Reg1on 

Jnternatlonal Tnps 
Ja1me Barrero 
BOLIVIA 
V1s1t and field work w1th CIAT/ Boliv1a Santa Cruz de la S1erra January 12 16 1998 

BRAZIL 
RENAPA Go1ama Go1as March 9 13 1998 
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Th1rd IURBWGo1ama Go1as March 10 12 1998 
lntemat1onal R1ce Course Go1ama Go1as March 16 18 

Yoltma Ospma 
BRAZIL 
RENAPA Go1ama Go1as March 9 13 1998 
Th1rd IURBW G01ama Go1as March 10 12 1998 

FRANCE 
2 d lntema!lonal R1ce Blast Conference Montpelher France August 4 8 1998 

Marc Chatel 
USA 
R1ce workshop Reno Nevada February 28 March 5 1998 
BRAZIL 
RENAPA Go1ama Go1as March 9 13 1998 
Th1rd IURBWGo1ama Go1as March 10 12 1998 
lnternat1onal R1ce Course Go1ama G01as March 16 18 
FLAR Momtonng Tour States of R1o Grande do Sul and Santa Catan na 
March 19 22 
PARAGUAY 
F1rst Course on Lowland R1ce ltapua Paraguay March 24 26 1998 
BOLIVIA 
Presentat1on of FLAR to the Producers Assoc1at1ons and the Centro de lnvest1gac1on Agncola 
Trop1cal (CIAT Bohv1a) Santa Cruz de la Sierra Bohv1a March 25 26 1998 
FRANCE 
2 d lnternat1onal R1ce Blast Conference Montpelher France August 4 8 1998 
CIRAD s September days Montpelher France August 31 September 4 1998 
CUBA 
1 Congreso Nac1onal de Arroz and 1 Encuentro Internacional de Arroz La Habana Cuba June 
9 11 1998 
VENEZUELA 
Nallonal Course on R1ce Recurren! Select1on Breed1ng 
San Fehpe Yaracuy Venezuela 21 26 September 1998 
PERU 
1 Sem1nano-Taller Internacional Semilla Insumo Esenc1al en la Agncultura Moderna 
Ch1clayo Peru 11 13 May 1998 

CHILE 
V1s1t to INIA QUIIamapu Meet1ng w1th seed producers and m1llers Ch1llan Ch1le and INIA 
Headquarters Sant1ago Chile 14 16 May 1998 
ARGENTINA 
V1s1t to Partners Umvers1dades de Comentes y de Tucuman 
Comentes and Tucuman Argentina 17 22 May 1998 
CHINA 
V1s1t to the Food Crops Research lnslltute Yunnan Academy of Agncultural Sc1ences Kunmmg 
Ch1na September 9 17 1998 
F1eld VISI! to Upland H1lls1de breedmg s1tes S1mao Menghan Mengha1 and J1nghong 
BELIZE 
F1eld v1s1t and lntemat1onal Course on Germplasm Management Behze October 26 31 
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COSTA RICA 
FLAR Steenng Com1ty meet1ng San Jose Costa R1ca November 3 5 

VISITS FROM LAC SCIENTISTS 

From BRAZIL to CIAT Colomb1a and CIRAD France 
Dr Elc1o P Gu1maraes EMBRAPA Arroz e FeiJao Go1ania Go1as February 3 6 1998 

(1) Plamng ofthe Second lnternatlonal Workshop on R1ce Recurrent Select1on Breed1ng to be 
held 1n September 1999 
(2) Plamng of the Venezuelan Course on R1ce Recurrent Select1on Breedmg to be held 1n 
Venezuela September 21 26 1998 
(3) lntemat1onal R1ce Blast Conference and contacts w1th GIRAD sc1ent1sts at Montpelher 
Headquarters August 3 1 O 1998 

From COLOMBIA to CIRAD France 
Yohma Ospma Research Ass1stant ofthe CIRAD/CIAT Collaboratlve R1ce ProJect 

lnternatlonal R1ce Blast Conference and contacts w1th GIRAD sc1ent1sts at Montpelher 
Headquarters August 3 1 O 1998 

From VENEZUELA to CIAT Colombia 
Dr Eduardo Graterol DANAC Venezuela February 2-6 1998 

( 1) Plamng of the Venezuelan Course on R1ce Recurrent Select1on Breedmg 
To be held 1n Venezuela September21 26 1998 

(2) F1eld work Bulld up at CIAT Palm1ra of the Venezuelan Populatlon PFD 1 
(3) Research act1v1ty plamng for recurrent select1on 1n Venezuela 

SPECIAL SERVICES FOR NARDS 

Anther culture of two crosses from Ro mama 

Seed mcrease of hnes from Romama for temperate chmate ecosystems (Cold tolerance) 

Second recomb1nat1on ofthe Ch1lean populat1ons PQUI 1\0\0\1 and 
PQUI 1\Co\0\1 
S1nthet1zat1on of the populat1on PFD 2 for Venezuela 
Smthet1zat10n of populat1ons for Uruguay 
S1nthet1zat1on of the populatlon PARG 3 for Argentina 
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OUTPUT 1 ENHANCED GENE POOLS 

8 H1lls1des Upland R1ce Convent1onal and Recurrent Select1on Breedmg 
/ 

M1chel Va/és Marc j;lenn Chtltel Ja1me Borrero 

Subpro¡ect Collaborat1ve R1ce Pro¡ect between CIAT and CIRAD 

Execut1ve Summary 
The Collaborat1ve Program of GIRAD and FOFIFA (Nallonal Center for Research Apphed to 
Rural Development Madagascar) created a new type of upland nce for the h1ghlands When 
Marc Henn Chatel first used th1s matenal on Colomb1an h1lls1des the prehmmary results were so 
prom1s1ng (CRH 1996) that a subprogram for 1nd1genous farmers of the Andean reg1on was 
developed In August 1997 M1chel Vales came from Madagascar to CIAT to re1nforce th1s 
actiVIty 

We used recurren! select1on to obtam su1table matenal for ped1gree select1on Dunng 1998 A we 
recombmed once more the PCT 13 populat1on wh1ch has a bread genet1c base and was 
developed by Marc Henn Chatel We made the first crosses to const1tute a new populat1on w1th 
a narrow genet1c base (a new concept) 

We 1ntroduced 61 F, from CIRAD/FOFIFA s Upland R1ce Program for the H1ghlands (URPH) 1n 

1997 B Dunng 1998 A we obtamed 57 prom1s1ng F3 populat1ons 

Dunng 1998 A five F2 populatlons were evaluated 1n the Cauca reg1on (w1th the collaborat1on of 
the CIAT Hllls1des Pro¡ect) and 1n the Caldas d1stnct (w1th the collaborallon of the Centro 
Internacional de Agncultura Orgamca (CIAO) Selecllon however w1ll be poss1ble only 1n the 
Caldas populat1ons 

Also 1n 1998 A 40 hnes from the URPH were evaluated by CIAT s H111s1des and Part1c1patory 
Research Pro¡ects and the CIAO At one s1te lnd1an farrners selected three vanet1es that had 
h1gher y1elds than the check and had 99% fert1hty lnformat1on st1ll has to come from other s1tes 

A collaborat1ve CIRAD/CIAT/CIAO pro¡ect has been subm1tted for fund1ng from the Instituto 
Colombiano para el Desarrollo de la C1enc1a y la Tecnolog1a Franc1sco Jase de Caldas 
(COLCIENCIAS) A new collaborat1ve program w1th the Umvers1ty of Tucuman Argent1na w111 
beg1n for upland nce for cold h1ghlands for lnd1an farrners We also expect to develop contacts 
w1th Honduras (through CIAT) and Cuba 

Presentat1on 
Because no trad1t1onal upland nce vanelles were ava1lable for cold h1ghlands GIRAD 1n 
collaborat1on w1th FOFIFA developed upland nce hnes for th1s env1ronment Because these 
new hnes were h1ghly successful 1n some countnes (CRH 1996) Marc Henn Chi!ltel tned them 
out on Colomb1an h1lls1des The prehmmary results were so prom1s1ng that a subprogram for 
1nd1genous farmers of the Andean reg1on was developed 

Background 
In 1993 Marc Henn Chatel mtroduced the upland hnes developed by CIRAD/FOFIFA for the 
Madagascan h1ghlands to Colombia and mulllphed seed The new germplasm was d1stnbuted to 
CENICAFE and the CIAT H1lls1des Pro¡ect In 1994 hne evaluat1on started 1n the Department of 
Cauca Colombia 
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In 1995 CIAO started evaluatJons at 1600 masl and the prellm1nary results were presentad by 
Marc Henn Chatel at the Conference on R1ce for the H1ghlands held 1n Madagascar 1n Apnl 
1996 {CRH 1996) 

In June 1998 CIAO subm1tted a proposal of a CIRAD/CIAT/CIAO collaboratJve pro¡ect to 
COLCIENCIAS 

For more mformat1on consult the 1997 annual report wntten by Marc-Henn Chi!ltel former 
coord1nator of ttus collaboratJve pro¡ect {Chi!ltel 1997) In July 1998 M1chel Vales became 
coord1nator he had spent 3 years Wlth the URPH 1n Madagascar and 1 year Wlth CIRAD m 
Colombia 

Act1v1ty 1 Recurrent Select1on Populat1on Development 
M1chel Va/és Maro Henn Chlltel Ja1me Barrero 

ObJectlves 
• Recurrent selectlon 1s an excellent method for obta1n1ng 1mproved matenals for ped1gree 

selectJon and thus elite vanet1es Marc-Henn Chi!ltel therefore created a populatJon Wlth a 
bread genetJc base for the Colomb1an Andean h1ghlands {1300-1600 mas!) In 1998 A the 
populatJon was recomb1ned once more 

• Recurrent selectJon of populatJons Wlth a bread genetJc base 1s a long term actJVIty We also 
made other populat1ons but Wlth a narrow genetJc base for the med1um term Work Wlth Fz 
populat1ons 1s short term {Figure 1 A 1 1) 

RECURRENTPOPULATIONS 
INPUT SELECTION OUTPUT & NARROW 

"" "" ""' .. 

LAROE OENETIC GB 
BASE(GB} 

Progenltors 

PEDIGREE 
SELECTION 

recom 
blnaUon 

SelecUon 

'(]' wllhout 

U" moclerate 

fdrasuc 

F1gure 1 A 1 1 General Breedmg Program Schema 
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Matenals 
• Populat1on w1th a broad genet1c base 
In 1996 B 11 ilnes that 1s 6 from the URPH 4 from the CIAT upland savannas project and 1 
1 RA T ilne were selected accordmg to the1r prev1ous evaluat1ons at h1gh altitudes for early 
matunty and fert1ilty 

Marc Henn Chatel used the best adapted upland Japomca populat1on (PCT -4) as a source for 
male stenilty Each ilne was crossed w1th at least four m ale stenle plants of PCT -4 

Dunng 1997 A at the Palm1ra Expenment Stat1on (PES) each resultmg F, generat1on was 
grown md1v1dually evaluated and 1nd1v1dual plants selected The F2 seeds of the selected F, 
plants were bulked 1n equal proport1ons Each F2 bulk was m1xed 1n balanced proport1ons to 
bulld up the new bas1c populat1on 1dent1fied as PCT 13\0\0\0 

Dunng 1997 B at PES the bas1c populallon was once more recomb1ned The first cycle of 
recombmallon of the bas1c populat1on was 1dent1fied as PCT 13\0\0\1 

• Populat1on w1th a narrow genet1c base 
The 1dea (see Output 3 B Act1v1ty 2 Spec1fic Genmplasm Development ) 1s to choose the 
m1mmum number of progemtors accordmg to the ma1n selecllon object!ves and w1thout 
cons1denng the1r other charactensllcs 

So urce populat1on for male stenllty 

Progemtors for 
Y1eld 
Gra1n quailty 
Gram quailty 
Cold tolerance 
Durable res1stance to blast 
Complete res1stance to blast 

Methods and Results 
Populat1on w1th a broad genetlc base 

Fmal genet1c 
partlc1pat•on 

PCT 13\0\0\1 25% 

CT10069 27 3 1-4 
CT1 0069 27 3 1-4 
Inca 
Inca 
IRAT 13 
Oryz1ca Llano 5 

18 75% X 4 

Dunng 1998 A !he PCT 13 was recombmed once more after male stenle plants were harvested 
We obtamed the bas1c populat1on wh1ch was 1denlified as PCT 13\0\0\2 

Populat1on w1th a narrow genetlc base 
Dunng 1998 A the first cycle of crossmgs was done 

Female X M ale 
PCT 13\0\0\2 male [ms] 1 CT1 0069 27 3 1-4 
stenle plants [ms] 1 Inca 

[ms] 1 IRAT 13 
[ms] 1 Oryz1ca Llano 5 

Prospects 
Populat1on w1th a broad genet1c base 

Two recomb1nat1ons however are not enough so we w111 do another dunng 1998 B 
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• Populat1on w1th a narrow genet1c base 
Dunng 1998 B we expect to do a second cycle of crosstngs 

Female X M ale 
CT1 0069 27 3 1-4 11 [ms) 1 Inca 
Inca 11 [ms] 1 IRAT 13 
IRAT 13 11 [ms) 1 Oryztca Llanos 5 
Oryztca Llanos 5 11 [ms] 1 CT1 0069-27 3 1-4 
[ms] 1 CT1 0069 27 3 1-4 11 IRAT 13 
[ms] 1 Inca 11 Oryztca Llanos 5 
[ms] 1 IRAT 13 11 CT10069 27 3 1-4 
[ms] 1 Oryztca Llanos 5 11 Inca 

With thts method the contnbutton of each progenttor ts htgh so that drasttc selectton wtthtn the 
populatton ts posstble wtthout reducmg genettc vanabthty and yet obtatntng results for the 
medtum term (Ftgure 1 A 1 1) 

We need an expenment stte wtth baste tnfrastructure and personnel to conduct a recurren! 
selectton for htllstde envtronments The CIAT statton at Popayán (1700 mas! average annual 
temperatura of 17°C) ts a posstbthty Another posstbthty 1s !CA s expenment statton near Bogota 
(2400 mas!) 

Act1v1ty 2 Convent1onal Breedmg 
M1chel Vales Marc Henn Chalet Ja1me Barrero Edmundo Bamosl'1 Alberto Melendesf'1 

Ramón Dano Zuluaga121 S1g1fredo Salgado Echeverr/21 Alberto Roa13
! 

(1)C/AT H11/S1des ProJect 121CtAO 131CIA T Part1c1patory Research ProJect 

lntroducttons of Ftxed and Segregatmg Matenals from URPH Madagascar 
Dunng 1998 A we tntroduced tnto Colombia 40 F, 80 F1 F, and 71 vanettes 

Prospects 
We expect to obtam tradtttonal upland nce vanetles from Japan through our contact Dr 
Kazutosht Okuno of the Natlonal lnstttute of Agrobtologtcal Resources (N lAR) Kannondt 2 1 2 
Tsukuba lbarakt 305 8602 Japan e matl <okusan@abr affrc go Jp> We first contacted htm 
dunng the lnternattonal Sympostum on Rtce Germplasm Evaluatton and Enhancement held 
dunng August 30--September 2 1998 1n Stuttgart Arkansas USA 

We also expect to recetve very soon tmproved segregatmg matenals from URPH Madagascar 

Seed lncrease (Palm1ra) 

Matenals 
Stxty one F1 hnes were tntroduced from Madagascar on August 17 1997 and sown 1n the 
greenhouse to obtatn F2 seeds The resultlng 57 F2 famthes were left to head and reach gratn 
filhng stage before the self polhnated progeny were rogued 
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Prospects 
Balanced m1xtures of F3 seeds w111 be sent to FOFIFA (Madagascar) who 1s co owner of th1s 
matenal GIRAD CFR (France) FLAR (Palm1ra Colombia) and Upland R1ce/H1IIS1des of 
CIRAD/CIAT (Colombia) 

Dunng the first steps of ped1gree select1on we need to control factors such as so1l type cultural 
pract1ces levels of fertll1zat1on and plant1ng dens1ty and to ensure close follow up We are 
study1ng the poss1b1h!les to workmg at e1ther the Popayan Expenment Stat1on (1700 masl) or the 
ICA expenment statlon near Bogota (2400 masl) 

Evaluat~ng and Select1ng from F1ve F2 Populat1ons WJth the Collaborat1on of the CIAT 
H1lls1des Project and CIAO 

Matenals 
F1ve F2 popula!lons are evaluated 

CT14870 M 
CT14875 M 
CT14871 M 
CT14873 M 
CT14878 M 

Methods 

IRAT 104/ CT10069 27 3 1-4 
(HD (IRA T 112 1 APURA) /IAC25) 1 CT1 0069 27 3 1-4 
LASTIDAHY 1 FOFIFA 62 3// CT10069 27 3 1-4 
LASTIDAHY 1 FOFIFA 62 2// CT10069 27 3 1-4 
LASTIDAHY 1 FOFIFA 62 1// CT10069 27 3 1-4 

They are evaluated 1n two Andean areas 

Pescador 1500 masl (Cauca CIAT H1lls1des ProJect) F2 #1 and #2 
Santa Rosa CIAO Park 1700 masl (Caldas) F2 #1 #3 #4 and #5 

Each populatlon was formed by 5000 plants 

Results 
The Pescador tnal fa1led because of unusual chmat1c cond1t1ons resultmg from the phenomenon 
El Nmo and weed pressure The F2 1n Santa Rosa looks prom1s1ng and we are wa1t1ng for the 

crop to mature before select1ng 

Prospects 
Selected progemes w111 be evaluated 1n 1999 A dunng the ped1gree select1on tnal 

Because of the loss of the F2 populat1ons 1n Pescador we are now lookmg for an expenment s1te 
w1th better tnal cond1t1ons s1m1lar to those of the Palm1ra Expenment Statlon 
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F1eld Tr1als w1th CIAT Partners (H1lls1des and Part1c1patory Research Projects) and CIAO 
Matenals 
Forty two hnes from Madagascar (CIRAD/FOFIFA) were evaluated 
1 LATSIDAHY X FOFIFA 62 2 
2 LATSIDAHY X FOFIFA 62 1 
3 C106F17923 
4 ca F129 3 a 6 7 
5 C29 F267-4 8 54 
6 C2 F21 3 2 7-4 
7 C115 F26 9 3 8 
a ca F46 7 4 6 
9 C30 F53 6 2 5 7 
1 o ca F230 6 6 s 7 
11 C119F1423-4 
12 ca F363 a 7 6 a 
13 C30 F250-4-4 3 7 
14 ca F322 a a s 3 
15 FOFIFA 116 XSHIN El 
16 C102 F70 9-4 9 
17 ca F169 6 3 2 6 
1a LATSIDAHY X FOFIFA 62 3 
19 C29 F353 7 7 9 3 
20 C29 F267-4 8 54 
21 FOFIFA 151 no 412a =GIRAD 391 
22 FOFIFA 152 no 4129 = CIRAD 392 
23 FOFIFA 153 no 4130 = CIRAD 393 
24 FOFIFA 154 no 4131 = CIRAD 394 

# 95 6 Madag Generatlon Cross 
27 129 F8 PRA 221 
25 17 F7 PRA 308 
26 119 Fa PRA218 
28 139 F9 PRA 122 
29 152 F9 PRA 211 biS 

30 162 F9 PRA 212 biS 

31 177 F10 PRA 102 
32 189 F10 PRA 102 
33 202 F10 PRA 106 
34 207 F10 PRA 106 
35 212 F10 PRA112 
36 227 F10 PRA 112 
37 232 F10 PRA116 
38 257 F11 PRA 2 
39 271 F11 PRA 29 
40 286 F11 PRA 51 biS 

41 291 F11 PRA 58 
42 

Genealogy 
FOFIFA 114/ DANIELA 
PRATAO PRECOCE 1 DANIELA 
IRAT 146/ DANIELA 
IRAT 353/ SHIN El 
DANIELA 1 AS 25 
DAN lELA 1 DOURADO PRECOE 
IRAT 351/ SHIN El 
IRAT 351/ SHIN El 
FOFIFA 116/ SHIN El 
FOFIFA 116/ SHIN El 
KAGOSHIMA HAKAMURI/ SHIN El 
KAGOSHIMA HAKAMURI/ SHIN El 
IRAT 351/ NOIKU 1517 
LATSIDAHY 1 SHIN El 
LATSIBAVY 1 DANIELA 
DANIELA /IAC 25 
IAC 25/ SHIN El 
IRAT 351/ SHIN E1 3 

The best perforrmng l1nes 1n earher tnals conducted 1n the Department of Cauca and Coffee 
Reg1on Colombia 
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Methods and results 
The 42 mtroduced hnes were evaluated 1n plots of two rows 3 m long w1th another row for the 
check 1n dlfferent s1tes dunng semester 1998 A 

CIAT H1IIS1des Pro¡ect at Pescador 1500 m (Cauca) 
Th1s evaluatlon was conducted 1n a cropp1ng system/agronom1c tnal that mcluded 
nce bean rotatlon However the tnal fa1led because of unusual chmat1c 
conditlons (El N1no) and weed pressure 

CIAT Part1c1patory Research Pro¡ect mvolv1ng a Comm1ttee for Local Agncultural 
Research (CIAL 1ts Spamsh acronym) 

Chamb1mbe 1200 m (near Buenos A1res Cauca) 
Sowmg was carned out 1n Apnl 3 1998 For s1x 1nd1genous farmers three of the 
!mes were better !han the check The check wh1ch was !he best hne of the 
prev1ous year also came from Madagascar Lats1dahy 1 FOFIFA 62 3 The three 
hnes were 

No 10 
No 29 
No 30 

C8 F230 6 6 57 
F9 211 biS 125 
F9 212 bis 162 

Lats1dahy 1 FOFIFA 62 
Damela 1 RS 25 T 
Damela 1 Dourado Precoce 

The three hnes have a h1gh leve! of fert1hty (99%) and the1r y1eld so far looks 
good but when the farmers evaluated the hnes on July 30 1! was too late for 
them to apprec1ate the y1eld of the earher hnes 

Betama 1480 mas! (Caldono) 
Cattle ate the nce 

Altam1ra 2450 mas! (Totoro) (very cold) 

CIAO 

In th1s 1nd1genous commumty the hnes were sown 1n a poor field on Apnl 1 1998 
Ram fell only dunng the first two weeks but some hnes were st1ll ahve on July 30 
ind!caling they had h1gh drought and cold tolerance We are wa¡tmg for more 
mformat1on 

CIAO Park 1700 masl (Santa Rosa de Cabal Caldas) 
The tnal appears to have been successful (July 31 1998) but because 1! 1s now 
be1ng harvested we are wa1t1ng for the data 

Castillo 1800 masl (Santa Rosa de Cabal Caldas) 
Th1s s1te was maccess1ble when we tned to VIS!! (July 31 1998) So we are 
wa1tmg for mformatlon 

Alto de la Cruz 2000 masl (Santa Rosa de Cabal Caldas) 
The first plant1ng was killed by weeds A second sow1ng was programmed for 
August Agam the weed problem 1s clearly 1mportant 
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Prospects 
Although we are wa1t1ng for data the collaboratlon between breed1ng and agronom1c actlvltles 
clearly must be 1mproved 

Forty three lines from Madagascar (CIRAD/FOFIFA) are bemg evaluated m Pescador 1n 1998 B 
(sow1ng date was September 9 1998) Th1s evaluat1on was conducted 1n a cropp1ng 
system/agronom1c tnal that 1ncluded nce bean rotatlon 

Act1v1ty 3 Transfer and Adaptatlon of Results 
M1chel Vales Marc Henn Chille/ Ja1me Barrero 

ldent1ficat1on of Partners m Central Amenca and the Andean Regron 
We are enhancmg collaboratron wrth the Hrllsrdes and Partrcrpatory Research ProJects of 
CIAT for the Colomb1an hrghlands 

In Colombia a project 1n collaboratlon w1th CIAO has been subm1tted for fund1ng by 
COLCIENCIAS 

A collaborat1ve project w1th !he Un1vers1ty of Tucuman Argentina w111 begm on upland nce for 
cold hills1des for 1nd1genous commumt1es 

We have also made prom1s1ng contacts w1th Honduras (through CIAT) and Cuba (Chatel1997) 

Germplasm Release to ldentrfied Partners 
No new raleases occurred dunng 1998 A but we have good prospect1ves (see above) 
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OUTPUT 1 ENHANCED GENE POOLS 

e ldent1fy and Select for Useful Tra1ts w1th the A1d of Molecular MarkersQ 
Cesar Martmez 

Execut1ve summary 

The Oryza w1ld spec1es represen! a potent1al source of new alleles for 1mprov1ng y1eld quality 
and stress res1stance of cult1vated nce We have inlllated the 1mplementat1on of a marker 
ass1sted breedmg program usmg the Advanced Backcross QTL method that w111 lead to the 
development of 1mproved culbvars Two 1mproved nce cult1vars (Bg90 2 and Lemont) were 
crossed to O ruf1pogon and O barthu respect1vely 300 BC2F2 (8g90 2/0 rufipogon ) and 326 
BC3F2 (Lemont/0 barthu ) fam1les were developed and evaluated for ma1n agronom1c trBits 
mclud1ng gram y1eld under 1rngated condltlons at CIAT Palm1ra Transgress1ve segregat1on for 
gra1n y1eld was detected 1n the Bg90 2/0 ruf1pogon cross w1th several BC2F2 fam11ies hav1ng 
between 5 and 25% h1gher y1eld than Bg90 2 The results were confirmed from replicated trails 
of BC2F3 fam11ies Molecular analys1s us1ng 90 RFLPs and 14 m1crosatellites from the RF 
Cornell map 1nd1cated pos1t1ve assoc1at1on between y1eld and QTLs located on chromosomes 2 
3 5 and 12 In the Lemont/0 barthu cross data from 326 BC3F2 showed that several fam1lies 
y1elded up to 30% more than Lemont Molecular analys1s based on 54 m1crosatellites from the 
RF Cornell map 1nd1cated poSil1ve assoc1at1on between y1eld 1ncrease and QTLs located on 
chromosomes 1 and 7 Bes1des 300 BC2F2 fam11ies from the cross between Ca1apo an upland 
cultivar from Braz1l and O ruf1pogon were evaluated 1n an upland Sile 1n Villav1cenc1o Colombia 
w1th expenments des1gned to compare performance w1th and w1thout weed (pasture) 
compet1lion Usmg s1ngle pomt 1nterval and compos1te mterval analys1s 7 putalive QTL were 
detected for y1eld 5 for matunty 7 for plant he1ght and 25 for y1eld components Several other 
mterspec1fic populalions mclud1ng crosses w1th O g/abemma are 1n the process of 
development or f1eld evaluat1on 
Results suggest that both O rufipogon and O barthu have genes that can contnbute to y1eld 

mcrease 1n cult1vated nce 

Twenty one w1ld spec1es and two cult1vated spec1es (O sal/Va and O g/abemma) represen! 
ample genet1c vanab11ity for nce breedmg programs lt has been suggested that the Oryza Wild 
spec1es represen! a potent1al source of new alleles for 1mprov1ng y1eld qual1ty and stress 
res1stance of cult1vated nce However lim1ted use of th1s vanab11ity has taken place Barners st1ll 
ex1st 1n effect1vely ut11izmg genes from w1ld spec1es and molecular mapp1ng techmques are 
needed to read1ly detect these new alleles m segregaling populat1ons 

CIAT started 1n 1994 a collaborat1ve project a1med at charactenzmg and ubliz1ng w1ld nce 
spec1es for the 1mprovement of culbvated nce We here report on progress made 1n the 
ident1ficat1on of QTLs assoc1ated w1th y1eld mcrease 1n O ruf1pogon and O barthu 

Matenals and Methods 

Three 1mproved nce cult1vars (BG90 2 Ca1apo and Lemont) were crossed to O rufipogon and 
O barthu respeclively Few plants (2 3) 1n each of the w1ld spec1es were hybnd1zed to several 
plants of each of the 1mproved cult1vars (recurren! parents) Single crosses were obtamed and 
grown 1n the greenhouse at CIAT 1n 1994 Three F, hybnd plants were backcrossed to the 
1m pro ved cultivar 153 198 BC, F, seeds were obtamed per cross combmat1on The resultmg 
BC,F1 plants were transplanted (30x50 cm) and evaluated based on phenotype negalive 
phenotyp1c select1on for undes1rable agronom1c tra1ts (spreadmg plant type excess1ve 
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shattenng long awns dark color gra1ns h1gh stenilty etc ) was used to narrow the select1on 
down to the best (30 50) 1nd1v1duals Each selected BC1 1nd1v1dual was back crossed agam to 
the recurren! parent and approx 30 BC2F1 seed were sown 1n wooden trays 1n the screenhouse 
and later on transplanted (30x40 cm) under 1mgated cond1t1ons A negat1ve phenotyp1c selectlon 
was appiled aga1n and best 1nd1v1duals per cross were selected and harvested 1nd1V1dually to 
generate BC2F2 seed 300 BC2F, plants were selected m the BG90 2/ O rufJpogon and Ca1apo/ 
O rufipogon crosses for field testlng wh1lst h1gh stenilty was found m the Lemont 1 O barthu 
cross Therefore another BC to Lemont was done and 326 BC3F, plants were selected for field 
testlng as BC3F2 fam1iles 

F1eld trrals 

The 300 BC2F2 fam1iles denved from the cross BG90 2/ O ruf1pogon and the 326 BC3F2 fam1iles 
from the cross Lemont 1 O barthu were planted m repilcated y1eld tnals 1n CIAT Palm1ra under 
1rngated cond1t1ons Transplantmg (20x30) was done and a completely random1zed des1gn w1th 
two reps 2 row plot 5 m long was used Data on 12 agronom1c data 1ncludmg plot y1eld/fam1ly 
were taken on 1 O randomly selected plants/plot 

Based on y1eld potent1al and good agronom1c tra1ts 38 BC2F2 fam1iles from the cross BG90 2 1 
O ruf1pogon were selected and further evaluated for gram y1eld a completely random1zed 
des1gn w1th four reps 4 row plot and 5 m long was used 

Two d1fferent expenments were carned out w1th the 300 BC2F2 fam1hes from the cross Ca1apo/ 
O rufipogon cross these expenments were des1gned to compare performance w1th and w1thout 
weed(pasture) compet1t1on under upland cond1t1ons m V111av1cenc1o D1rect seedmg was done 
and a completely random1zed des1gn w1th two reps two row plots 5 meter long was used Data 
on 12 agronom1c tra1ts 1nclud1ng gra1n y1eld were taken 

Molecular characterrzat1on 

DNA of young leaves from the parent genotypes the BC2F2 and BC3F2 fam1iles was extrae! by 
the Dellaporta Method (McCouch et al 1988) mod1fied for PCR assay by CIAT B1otechnology 
Research Umt (unpubilshed data) Parental surveys filters conta1mng O ruf1pogon O barthu 
BG90 2 and Lemont were prepared (F1g 1) usmg five restnct1on enzymes (EcoRI EcoRV 
H1ndlll Xbal and Dral) Approx1mately 140 markers from the nce molecular framework ilnkage 
map were selected at 1 O 20 cM 1ntervals throughout the genome A set of 78 mapped nce 
m1crosatelilte markers developed at Cornell Umvers1ty was also used to complement the 
RFLPs 1n QTL analySIS 

1 

J 
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F1g 1 Screemng the BC3F2 fam1iles of the Lemont x O barthu cross F1rst two lanes correspond 
to O barthu and Lemont respect1vely For the evaluaban of polymorph1sm 78 m1crosateliltes 
were ampilfied at an anneailng temperature of 55 C 1n a PTC 100 Programmable Therrnal 
Controller w1th hot bonnet (MJ Research lnc) The pnmers were rad1oact1ve labeled us1ng the 
T4PNK method From those 78 m1crosateliltes 54 were selected For the display of each 
m1crosatelilte a 810 RAD SeqUIGen eqUipment was used The gels (6% polyacnlam1de) were 
loaded four t1mes w1th an 1nterval of 20 or 30 m1nutes allow1ng the evaluat1on of the whole 
mapp1ng populat1on w1th one gel (mod1fied method of Chen et al 1997) 

The populat1on from the cross Ca1apo/ O rufipogon was analyzed at Cornell Umvers1ty usmg a 
total of 125 markers 

RESUL TS ANO DISCUSSION 

The d1stnbut1on of gra1n y1eld (kg/ha) of 300 BC2F2 fam1iles (BG90 2/0 ruftpogon) denved from 
plot y1elds of 40 plants (20 plants/row x 2 row) averaged over two repl1cat1ons 1s shown 1n F1g 2 

Transgress1ve segregat10n can be observed w1th several ilnes (11 %) hav1ng between 5 and 
25% h1gher y1eld than the recurren! parent BG90 2 (F1g 2) Transgress1ve segregaban for other 
y1eld components was also observed Gra1n y1eld data taken on 38 BC2F3 fam1iles (Table 1A) 
confirmed results obta1ned 1n the BC2F2 generat1on 

Based on the 88 RFLP and 14 m1crosateliltes from the RF Cornell framework map screened on 
300 BC2F2 fam1iles putat1ve ilnkages were 1denbfied w1th y1eld and y1eld components from 
repilcated data ava1lable for the whole mapp1ng populabon Preilm~nary results us1ng one way 
anova and t test 1nd1cate assoc1abons between markers and y1eld on chromosome 2 s1m1lar to 
J X1ao and S McCouch results (F1g 3) No ilnkage for y1eld was detected on chromosome 1 as 
reported by J X1ao and S McCouch Other assoc1at1ons were also 1denbfied for y1eld and the 
vanous y1eld components (F1g 3) These data from d1fferent groups workmg w1th d1verse 
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recurrent parents suggest that DNA introgressed from O. rufipogon can contribute positively to 
yield in elite rice cultivars. 

The distribution of grain yield (kglha.) of 326 BC3F2 families (Lemont 1 O. barthil) derived from 
plot yields of 40 plants (20 plants/row x 2 row) averaged over two replications is shown in Fig. 4. 

Table l . Yield increase in sorne 
BC2F2 families from the 
Lemont/ O.barthiü cross 

60 t l.emont 

1000 2250 3500 -4750 

Yleld lkQih•l 
Fio • · Frequency distribution d yield for the Advanced 

Backcross BC2F2 of the O. barthll/ l.emont cross 

Transgressive segregation can be observed, with severa! lines having up to 30% higher yield 
than Lemont (Table 1 ). Based on the 54 microsatellites from RF- Comell framework map 
screened on 326 BC3F2 families derived from the cross Lemont 1 O. barthii putative linkages 
were identified. Preliminary results using one way anova and t-test indicate association between 
markers and yield on chromosome 2 similar to Xiao et al. and on chromosome 7 (Fig. 5). 

Fig. 5. Preliminary results of positive QTL alleles for yield and yield components in the Lemont 1 
O.barthii cross. 

Sixty percent of the RLFPs and 90% of the SSLPs were polymorphic for Caiapo and O. 
rufipogon.The BC2F2 population from this cross was evaluated using 82 RFLPs and 43 SSLPs 
and correlations among traits was evaluated at the 5 and 1 percent leve! of significance. Using 
single point, interval and composite interval analysis, 7 putative QTLs were detected for yield, 5 
for maturity, 7 for plant height, and 25 for yield components. 
Results suggest that both O. rufipogon and O. barthii have genes that contribute to yield 
increase in cultivated rice. 

OTHER ACTIVITIES: 
Agronomic evaluation of 346BC2F2 families from the cross Oryzica3/0.rufipogon under irrigated 
conditions at CIAT.Palmira. Grain yield data showed that severa! lines outyielded Oryzica 3. 
Molecular characterization needs to be done. 
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Seed mult1pilcat1on and agronom1c evaluat1on of 350 doubled hapl01d hnes from the cross 
Lemont/ O batthu These hnes were developed from BC3F1 plants and evaluated under 1mgated 
cond1tlons at CIAT Palm1ra Bulked seed from each hne was harvested for further evaluat1on 1n a 
repllcated y1eld tnal 

Two hundred nmety s1x BC2F2 fam1hes from the cross Bg90 2/ O batthu are bemg evaluated 1n a 
repilcated y1eld tnal under 1rngated cond1tlons at CIAT Palm1ra Data on ma1n agronom1c tra1ts 
are taken 

The BC2F1 populat1on from the cross Progresso/0 batthu was planted and evaluated at CIAT 
Palm1ra Very h1gh stenhty was observed and 320 fert1le plants were harvested for further 
evaluat1on under upland cond1tlons 1n a repilcated y1eld tnal Th1s populatlon was also run 
through anther culture and the response 1n terms of callus product1on has been very good 
The BC2 cross between BG90 2 and O g/abernma was completed and the BC1 populatlon 1s 
under evaluat1on at CIAT Palm1ra The F2 seed w1ll be shared w1th WARDA for evaluat1on 1n 
West Afnca 1n 1999 

One hundred advanced ilnes were rece1ved from WARDA s nce mterspec1fic hybnd1zat1on 
proJect (O sattva/0 g/abernma) and evaluated under upland cond1tlons at La Libertad 
Expenment Stat1on Vlllav1cenclo 1n collaboratlon w1th M Chatel and Yoilma Ospma Data on 
mam agronom1c tra1ts d1sease react1on tolerance to ac1d1c soll cond1tlons and gra1n y1eld were 
taken 15 ilnes were selected for further evaluat1on 1n 1999 

Seed of aprox 600 F3 hnes from several mterspec1fic crosses (BG90 2/0 ruf1pogon Oryz1ca 
3/0 ruf1pogon and Lemont/0 batthu ) was prov1ded to C Bruzzone for field evaluatlon 1n Santa 
Rosa and Palm1ra On the other hand seed of 305 BC2F2 fam1hes from the cross BG90 
210 ruf1pogon was sent to WARDA and evaluated 1n an observat1onal nursery 1n lvory Coast 
Many hnes were selected by WARDA s breeders for further evaluat1on 1n several ecolog1es next 
year 

Fundmg proposals and concept notes for Colc1enc1as the European Commumty CIDA and 
South Korea were developed and presented to potentlal donors 
Ma1n collaborators 
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OUTPUT 1 ENHANCED GENE POOLS 

o Evaluataon of lnterspecafic Populataons 
¡IJ 

'" \'} (u v 
Carlos Bruzzone 

lnterspec1fic crosses between cult1vated nce (0 saliVa) and some w1ld spec1es (O rufipogon O 
g/abemma O barthu and O mmuta) was amt1ated 1n CIA T 1n 1994 w1th the goal of 1ncreas1ng the 
y1eld potentJal and broademng the genetac base of cultJvated nce The strategy JS based upon 
the use of w1ld germplasm through a backcross1ng scheme and the Jdent1ficataon of des1rable 
transgress1ve alleles linked to moleculars markers that could be used 1n a marker a1ded 
select1on process Progress made 1n th1s project JS reported elsewhere 

With the a1m to 1dent1fy useful lines su1table for our partners two populat1ons of lines developed 
by th1s project are be1ng evaluated for a number of tra1ts us1ng a convent1onal breed1ng 
approach 

Dunng 1998A 332 JndJVJdual plants out of 82 lines from a populalion of 329 BC3F2 lines 
developed from a cross between Lemont (US tropical japomca vanety) and O barthn were 
selected based on the1r general phenotyp1c appearance (plant pamcle and gra1n type) An 
addJtJonal group of 62 lines was selected from the same populat1on based upon the1r y1eld 
performance The resultlng 494 BC3F3 lines were planted 1n May and then evaluated for the1r 
react1on to the nce Hoja Blanca v1rus (RHBV) days to flowenng and y1eld performance 1n 
Palm1ra and for fungal dJseases react1on 1n Santa Rosa All lines were rated as susceptible to 
RHBV wh1le 237 lines (48%) had scores lower than or equal to 3 1n both leaf and neck blast 
evaluat1ons Data on y1eld performance are been collected and evalualions for gra1n quality w11l 
be carned out 1n arder to select those lines that combine supenor y1eld1ng abJiity w1th graJn 
quality and a good level of nce blast res1stance Th1s matenal can be useful for temperate areas 
and after further charactenzat1on WJII be d1stnbuted through INGER to partners 1n the Southern 
con e 

One hundred s1xty two BC3F2 lines from a cross between O ruftpogon and Oryz1ca 3 (ColombJan 
1nd1ca vanety) were selected for the1r y1eld performance 1n 1998A Then were planted 1n May and 
evaluated for the1r react1on to the nce Hoja Blanca v1rus (RHBV) days to flowenng and y1eld 
performance 1n Palm1ra and for fungal d1seases react1on 1n Santa Rosa Twenty three lines were 
rated as res1stant to RHBV and 35 had a leaf blast score lower than or equal to 3 Only three 
lines comb1ned res1stance react1ons to RHBV and blast (Table 1) Y1eld and gra1n quality 
evaluatJons 1n Palm1ra are under way Th1s matenal JS more su1table for the tropical areas and 
after further charactenzat1on WJII be dJstnbuted to partners 1n the trop1cal zone 

lntrogress1on of new plant type mto LAC s gene pools 

IRRI has developed a new nce plant type (NPT) wh1ch reportedly JS charactenzed by hav~ng 
fewer but all fertJie t1llers larger pamcles more and heav1er gra1ns darker green leaves lower 
sp1kelet stenlity h1gher harvest 1ndex and therefore h1gher y1eld than modern sem1 dwarf nce 
vanetJes However two semester evaluatJons carned out 1n 1996 at CIAT Palm1ra faJied to show 
any y1eld advantage of thJs NPT over the best Lat1n Amencan (LAG) vanet1es suggest1ng that 
the NPT lines are not yet ready for use under LAC condJtJons (CIAT R1ce Project Annual Report 
1996) Nevertheless these lines posses some JnterestJng agronomJc charactenstJcs such as 
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heav1er gra1ns longer gra1n filllng penod late leaf senescence and sturdy stems that could be 
1ncorporated 1nto our locally adapted germplasm 

Therefore a cross1ng program was 1n1tlated 1n 1996 and 215 s1mple crosses were made to 
1ntrogress some of these tra1ts 1nto LAC germplasm (CIAT R1ce Project Annual Report 1996) 
The NPT llnes and the LAC parents that were used 1n those crosses are shown 1n the Table 2 
and 3 respect1vely In 1998 th1s program was cont1nued by cross1ng the F, s to LAC adapted 
genotypes and 433 crosses were made ~nvolv1ng 226 155 and 52 crosses to trop1cal 1rngated 
temperate 1rngated and upland nce parents respect1vely Some of these crosses 1nvolved a 
backcross to the F 1 LAC parent but most of them were hybnd1zed to a new set of LAC parents 
listed 1n Table 4 

We w111 use anther culture to accelerate the development of fixed llnes from upland and 
temperate crosses wh1ch can be h1ghly respons1ve to th1s techmque 1n order to make ava1lable 
to partners th1s new genet1c matenal as soon as poss1ble 
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Table 1 D1sease react1on and agronom1c tra1ts of BC3F2 hnes from a cross between 
O ruf1pogon and Oryz1ca 3 scored as res1stant to both RHBV and blast 1n 1998 

Palm1ra Santa Rosa 981 

Genotypes 98A Ht days 
RHBV BL 1 BL2 LSc BS NBI GD (cm) Flow 

CT 14544 1 M 3 4 3 3 1 3 1 80 97 

CT 14545 6 M 3 3 3 3 3 3 1 81 102 

CT 14545 15M 3 4 3 3 1 3 1 86 96 

Checks 

CICA 8 7 5 4 1 1 7 3 108 

Oryz1ca 1 5 5 5 3 5 7 3 96 

o Llanos 5 4 3 1 1 1 3 102 

" - -Standard evaluat1on system for nce where O - h1ghly res1stant and 9 - h1ghly susceptible 
BL = leaf blast LSc = leaf scald BS = brown spot NBI = neck blast GD = gra1n dJscolorat1on 

Table 2 IRRI s new plan! type !mes used as parents 1n F1 crosses 

Lmes Parents 

IR 65564-44 2 3 Takanesh1k1 1 Bah Onk]ev 

IR 65598 27 3 1 2P Shen Nung 89 366/ Genhah Wangkal 

IR 65600 32 4 6 1 Shen Nung 89 366 1 Ketan Lumbu 

IR 65600 61 3 1 3 Shen Nung 89 366 1 Ketan Lumbu 

IR 65600 96 1 2 2 Shen Nung 89 366 1 Ketan Lumbu 

IR 66158 38 3 2 1 Shen Nung 89 366 1 Bah On!Jev 

IR 66160 52 3 2 Shen Nung 89 366 1 J1mbrug 

IR 66160 134 1 3 1 Shen Nung 89 366 1 J1mbrug 

IR 66165 24 6 3 2 Shen Nung 89 366 1 Aren 

IR 66738 118 1 2 2P Shen Nung 89 366 1 Soponjono 
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Table 3 Genotypes used as parents tn F1 crosses to IRRI s new plant type hnes 

Genotype denommabon Ecosystem Ongm 

BULIINIA Temperate tmgated Chtle 

PANDA Temperate tmgated Chtle 

INDIO Temperate tmgated Chtle 

ESTRELA Temperate tmgated Brastl 

INCA (CT 6749 36 CA 2) Temperate tmgated Chtle France 

Lemont Temperate tmgated USA 

Cypress Temperate tmgated USA 

H 305 84 Temperate tmgated Argenttna 

H 144 7 Temperate tmgated Argentina 

QUILLA 64129 Temperate tmgated Chtle 

INIA Tacuan Temperate tmgated Uruguay 

CT 11623 3 3 CA 17 Upland CIAT 

CT 6241 17 1 5 1 Upland CIAT 

CA lAPO Upland Brazil 

CT 6515 18 1 3 1 2 Upland CIAT 

IR 54742 15 28 38-4 2 1 1 Troptcal tmgated IRRI 

CT 9506 12 10 1 1 M 1 2P M 1 Troptcal tmgated CIAT 

IR 54741 1-48 55 2 Troptcaltrngated IRRI 

CT 9868 3 2 2 3 2P M Troptcaltrngated CIAT 

ICTA MOTAGUA Troptcaltrngated Guatemala 

ORYZICA CARIBE 8 Trop1caltrngated Colombta 

IRGA411 1 61F 1A Troptcaltrngated Braztl 

EMBRAPA 7 TAIM Troptcaltmgated Braztl 

CT 9737 5 2 1 2-4P M Troptcaltrngated CIAT 
CICA8 Troptcaltrngated Colombia 
IRGA410 Troptcaltmgated Braztl 
MORE LOS A 88 (3?) Troptcaltmgated Mextco 
INIAP 12 Troptcaltmgated Ecuador 
P 1274 6 8M 1 3M 1 (5685) Troptcaltrngated CIAT 
IRGA 318 11 6 9 28 (IRGA 417) Troptcaltmgated Braztl 
Oryztca Llanos 5 Troptcaltmgated Colombta 
AMISTAD 82 Troptcaltrngated Cuba 
ORYZICA YACU 9 Troptcaltrngated Colombta 
PERLA Troptcaltmgated Cuba 
PNA 1004 F4 33 1 Troptcal trngated Peru 
CT57461811 2 2 2X Troptcaltmgated CIAT 
CT9162126221 Troptcal tmgated CIAT 
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Table 4 Genotypes used as parents m top crosses to F1 s 1nvolv1ng a IRRI s new plant type 
parent 

Genotype denommat1on Ecosystem Ongm 

CT 10192 5 1 2 2T Trop1cal1rngated CIAT 
CT 10310 15 3 2P-4 3 Trop1cal 1rngated CIAT 

CT 10323 29-4 1 1 1 T 2P Trop1cal1rngated CIAT 
CT 11275 3 F4 18P 2 Trop1cal1rngated CIAT 
CT 11280 2 F4 12P 5 Trop1ca11rngated CIAT 

CT 11782 F4 3 1P 3 Trop1ca1 1rngated CIAT 

CT 8008 3 5 1 P M Trop1ca11rngated CIAT 

CT 8008 3 5 8P M 2P Trop1cal1rngated CIAT 
CT 8198 4 2 1P 1X Trop1ca11rngated CIAT 

CT 8238 6 13 1 P 1 X Trop1cal1rngated CIAT 

CT 8444 1 8 11 P 1X Trop1cal1rngated CIAT 

CT 8455 1 131M 2P Trop1cal1rngated CIAT 

CT950917 71P 1PT Trop1cal1mgated CIAT 
CT 97 48 13 2 1 M M 1 1 Trop1cal1rngated CIAT 

EPAGRI 108 (CT 8008 16 31 3P M) Trop1cal1rngated Braz1l 

EPAGRI109 Trop1cal1rngated Braz1l 

FB0007 3 1 6 1 M (Fedearroz 50) Trop1cal1rngated Colombia 

PSBRc 2 Trop1ca11rngated Ph1hppmes 

WAB 99 1 1 Upland WARDA 

CT 11623 13 M 5 2 3 1 M Upland CIAT 

CT 11862 2 7 2 1 1 1 M Upland CIAT 

CT 11888 5 3 2 4 M 1 M Upland CIAT 

CT 11891 2 2 5 2 M 1 M Upland CIAT 

CT 11891 2 2 7 M Upland CIAT 

TOX 1011-4 A2 Upland liTA 

TOX 1739 101 4 2 Upland liTA 

V sta/Lbnt//L20 1/3/Skbt Temperate 1mgated USA 
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lron Tox1c1ty Tolerance Screenmg )y ,¡;\ __.) v 
u~ •'.1 ce ~. ,;-.!' 

C 1Bruzzone (CIA T) J Gtbbons (FLAR) and J Lozano (CIAT) 

E 

In order to evaluate breed1ng hnes for tolerance to 1ron tox1c1ty tolerance we are cont1nU1ng to 
refine a method usmg ac1d so1l from Santander de Qulhchao 1n concrete tanks In 1998 we hned 
the tanks w1th black plastlc to reduce leakmg We d1v1ded the tanks 1nto 8 equal sub-tanks The 8 
tanks were flooded 4 and 2 weeks before plantmg at the same t1me of plantmg or two weeks 
after plantmg w1th two rephcat1ons Thuteen d1fferent vanet1es were planted 1ncludmg res1stant 
1ntermed1ate and susceptible checks Visual sconng was done at ten day mtervals beg1nmng at 
30 DAP (days after plant1ng) until 50 DAP The results of the evalua!lons at 40 DAP are shown 
1n Table 1 BR IRGA 410 and PNA 343 showed cons1stent suscept1b1hty whereas CICA 8 
Met1ca 1 and CT 9155 2 were res1stant The results of the test 1n 1998 however d1d not match 
w1th data from other tests For example the known toleran! Oryz1ca 1 showed an 1ntermed1ate 
react1on and the known susceptible JUMA 58 was also 1ntermed1ate We suspect that the lack of 
homogene1ty of the so1! and loss of 1ron due to leakage are contnbutlng to the lack of cons1stent 
results Therefore we are unable to draw any conclus1ons from th1s test about the spec1fic 
treatments 
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Table 1 React1on to 1ron tox1c1ty of nce genotypes at four d1fferent floodmg treatments 
observed 40 days after plantlng 1n concrete tanks filled w1th Ou1hchao so11 

Entry Reactron to floodrng treatments Genotypes 
Number Genotypes 4WBP2 

2WBP At plantrng 2WAP mean 

1 1 rephcatron 

1 IRGA369 28 5 7 3 5 50 
2 CT91552 1 5 1 3 25 
3 EMPASC 101 3 3 5 5 40 
4 BR IRGA410 5 7 7 7 65 
5 EPAGRI108 3 5 5 5 45 
6 METICA 1 5 5 3 3 40 
7 BR IRGA409 5 7 5 5 55 
8 ORYZICA 1 3 7 3 5 45 
9 JUMA 58 3 5 5 5 45 
10 CICA 8 1 5 3 5 35 
11 PNA 343 7 5 7 7 65 
12 P2053 7 5 3 5 50 
13 P4127 5 5 5 3 45 

1 " rephcat1on mean 41 55 42 48 

2 • rephcatron 

1 IRGA369 28 5 5 5 7 55 
2 CT 9155 2 7 5 3 3 45 
3 EMPASC 101 7 5 5 5 55 
4 BR IRGA410 5 7 7 7 65 
5 EPAGRI108 5 5 5 5 50 
6 METICA 1 3 3 3 5 35 
7 BR IRGA409 5 5 6 7 58 
8 ORYZICA 1 7 5 5 5 55 
9 JUMA 58 3 5 3 3 35 
10 CICA 8 3 3 5 5 40 
11 PNA 343 5 5 7 7 60 
12 P2053 5 3 3 7 45 
13 P4127 5 3 3 5 40 

2 • rephcat1on mean 50 45 46 55 

Overall 
treatment mean 45 so 44 52 

1 Standard evaluat1on system for nce O = h1ghly toleran! 9 = h1ghly susceptible 
2 WBP = weeks befare plantmg WAP = weeks alter plantmg 
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OUTPUT 1 ENHANCED GENE POOLS 

E The Use of Anther Culture and In Vttro Culture for Enhancement of Gene 
Pools 

1 Use of anther culture to fix enhanced tra1ts m backcrossed populat1ons from nce X 
wlld spec1es hybnds 

A Mora (IP4) Z Lentmt (SB2 IP4) C Martmez (SB2) 

• Three hundred e1ghty SJX ilnes from crosses and advanced backcross populallons of Bg90/ 
O ruftpogon Bg90/ O g/abemma and Progresso/ O barthtt were processed through anther 
culture from January to September 1998 
About 1 00 plants per each ilne were planted m the field Th1rty plants per lme were selected 
by plant type and anthers of the selected 1nd1v1dual plants were cultured 1n the laboratory 
Total of 1 711 green plants were produced 
Doubled haplo1ds ilnes w111 be selected and evaluated for d1sease res1stance and agronom1c 
charactensllcs and analyzed by molecular markers 
The ma1n object1ve of th1s act1v1ty 1s to determine 1f doubled haplo1ds ilnes could be used to 
accelerate the 1ntrogress1on of QTL s assoc1ated w1th h1gh y1eld potent1al from the wlid 
spec1es 1nto the selected O sattva vanelles 

2 Use of anther culture (AC) to accelerate the development of breedmg populatlons of 
FLAR 

A Mora (IP4) Z Lentmt (SB2 IP4) J Gtbbons (FLAR) D Gonza/ez (FLAR) 

Total of 134 crosses were cultured from October 1997 to August 1998 
• Plants per each ilne were first selected based on plant type earilness and gra1n length ( as 

pred1cted by the floret s1ze) and the anthers from all the selected plants were cultured by 
cross 

• These crosses y1elded a total of 7 732 plants 
• E1ght hundred fifteen doubled haplo1ds plants generated from the crosses on 97 were 

selected both at Palm1ra Stat1on for plant and gra1n type and at Santa Rosa Expenmental 
Stallon for blast res1stance Total of 46 (56%) doubled haplo1d ilnes were mcluded 1n the 
VIOFLAR and w11l be sent to Braz1l Paraguay and Uruguay for field evaluatJons 

3 Somaclonal vanat1on to mcrease genet1c vanab1hty of advanced breedmg lmes 
A Mora (IP4) Z Lentmt (SB2 IP4) Rosa Alvarez/G Torrea/ba (Fonatap Venezuela) 

J Holgum (Fedearroz Co!ombta) D Gonza/ezl J Gtbbons (FLAR) 

• Somaclonal vanat1on 1s be1ng tested to determine 1f 1t 1s poss1ble to 1mproved some of the 
tra1ts of selected advanced breed1ng ilnes 

• Prev1ous work conducted 1n the nce project 1nd1cated the generat1on of somaclones w1th 
1ncreased blast res1stance 
Tralts of mterest mclude one of the follow1ng 1mprove gra1n m1lilng and cookmg quailty nce 
hoJa blanca res1stance sogata res1stance or blast res1stance 
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Erght advanced lrnes selected by the breedrng program of Fonarap (Venezuela) and 
Fedearroz (Colombra) were culture m vttro 

• lmmature rnflorescences (prror merosrs) were cultured to rnduced callus formatron 
• Callus was erther transfer onto regeneratron medrum to rnduce the drfferentratron of plants or 

was subcultured on the same medrum to rncrease the lrkehood of spontanerus mutatron 
durrng the rn vrtro culture (somaclonal varratron) 

• Total of 3 758 somaclones for the Venezuelan Natronal Plan of Rrce leaded by Fundarroz 
wrth the partrcrpatron of Fonarap Danac and la Unrversrdad de los Llanos were produced 

• 4 440 somaclones plants for Fedearroz Colombra were generated 
• The somaclones plants are berng grown rn the field 
• The S1 seed (first self of the orrgrnal somaclone SO) wrll be harvested and S1 plants 

evaluated for grarn qualrty Drsease resrstance wrll be evaluated on the S2 

Development and trarmng staff 
A Mora G Delgado R Reyes J Ortega Z Lentm1 

Hernando Ramrrez Ph D thesrs Unrversrdad Nacronal de Colombra Palmrra Colombra 
Arradne Vegas Ph D Fonarap Venezuela 

• Jerry R T¡oe Awre M Se ADRON Surrnam 
• Edrs Mrlena Qurntero lng Agr Cenrcafe 
• Ramrro de La Cruz lng Agr Unrversrdad de Los Llanos Venezuela 

Pro¡ect proposals/ concept notes prepared 
• Gene flow analysrs at the ecologrcal frontrer Settrng rrsk assessment for genetrcally modrfied 

plants Donor BMZ Partrcrpatrng rnstrtutrons CIAT Federal Brology lnstrtute Gerrnany ICA 
and lnstrtute Von Humbolt (Colombra) UNALM (Peru) DANAC (Venezuela) UCR (Costa 
Rrca) Responsrble Z Lentrnr W Roca D Debouck 

• Plan! genetrc engrneerrng to rncorporate tolerance to rron toxrcrty and rncrease rron nutrronal 
value rn rrce Donor Technrcal cooperatron by the government of Japan Partrcrpatrng 
rnstrtutrons CIAT and IDEA (lnstrtute of Advanced Studres) Venezuela Z Lentrnr (CIAT) 
R Rangel (IDEA) 

• Genetrc transformatron of venezuelan rrce varretres for resrstance to rrce ho¡a blanca vrrus 
Donor Polar Partrcrpatrng rnstrtutrons CIAT Rutgers Unrversrty Danac and IDEA 
Venezuela Responsrble Z Lentrnr (CIAT) Nrlgun Tumer (Rutgers) Marra Angelrca Santana 
(IDEA) 
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OUTPUT 2 PHYSIOLOGICAL BASIS FOR RICE TRAITS UNDERSTOOD 

A Weed control enhanced by the use of new genotypes and pract1ces 

A 1 Tolerance to submergence 

C Bruzzone (CIA T) J G1bbons (FLAR) and J Florez (CIA T) 

The compet1t1veness of a spec1es whether 1t be nce or weeds 1s greater when the dens1ty 
(number of plants per square meter) 1s h1gher and the penod of compet1t10n 1s longer When 
weeds emerge later than the crop the1r compet1t1veness 1s reduced ( F1scher 1997) lf the 
establishment of weeds 1n the field can be retarded or reduced the compet1t1ve advantage of the 
nce crop w1th respect to the weeds w111 be 1ncreased 

F1sher (1997) has po1nted out that anaerob1c cond1t1ons 1mpede germ1nat1on emergence and 
establishment of weed spec1es m the nce crop Under d1rect seedmg cond1t1ons early flood 
establishment can retard and reduce weed development thereby perrmttmg nce plant 
development under less weed compet1t1on 

R1ce vanelles d1ffer 1n the1r capac1ty to develop under submerged cond1t1ons Tolerance to 
submergence could be useful both under d1rect seed1ng of dry or pre germ1nated nce seed 

A 1 1 Pre germmated seed 

James G1bbons (FLAR) and JB/me Florez (CIA T Cofc¡enc¡as) 

The pre germ1nated system g1ves the nce an advantage over weeds due to early crop 
establishment The use of vanet1es that could be rap1dly flooded after seed1ng would const1tute a 
valuable advantage to reduce weed compet1t1on 1n an 1ntegrated crop management 

In 1995 132 genotypes 1dent1fied as submergence toleran! at IRRI were evaluated at CIAT 
under anaerob1c cond1t1ons Twenty lines were 1dent1fied wh1ch showed more than 50% 
emergence after 14 days of submergence below 2 5 cm of so1l and 4 5 cm of water from pre 
germmated seeds (rad1cal length of O 3 1 O cm) The susceptible cult1vars IR50 and CICA 8 
showed only 11% emergence under the same cond1t1ons (CIAT R1ce Program Annual Report 
1995) 

In 1997 11 genotypes from the above 20 were selected based on more acceptable gram 
charactenst1cs for further testmg They were pre germmated (2 5mm rad1cal length) covered 
w1th 3 4 mm of so11 and then flooded to a depth of 1 O cm for 15 days after plantmg (DAP) Under 
these cond1t1ons these hnes once agam showed a h1gh percentage of emergen ce (Table 1) In 
the same tnal the commerc1al cultlvars EPAGRI 109 O Llanos 5 FEDEARROZ 50 IRGA 417 
and EPAGRI 108 showed more than 85% emergence 1n companson to the check (w1thout a 
flood) (Table 2) Th1s 1nd1cates that 1n the LAG germplasm there ex1sts an apprec1able level of 
submergence tolerance that could be used 1n an mtegrated crop management plan 

Vanous complementary stud1es are underway to refine certam aspects of th1s concept These 
1nclude testlng d1fferent depths of 1rngat1on d1fferent t1mes between plantmg and permanent 
flood and the effect of these pract1ces on the weeds Echmoch/oa spp and red nce 
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A 1 2 Dry seed plantmg 

C Bruzzone (CIA T) J Gtbbons (FLAR) and J Florez (CIA T) 

Prehm1nary stud1es at CIAT us~ng early flood1ng at 3 different DAPs and 2 depths of plant1ng w1th 
dry seeds g1ve lndlcatlons that 1! 1s poss1ble to develop plan!Jng systems wh1ch reduce the effect 
of weed competJ!Jon 1n the first stages of crop development us1ng vanet1es w1th submergence 
tolerance 

Emergence of E colona and IR8 planted at 2 5cm depth (s1m11ar to the depth recommended for 
commerc1al plan!Jng w1th gra1n dnlls) 1n dry soJI (then watered 1n) was completely 1nh1b1ted by 
establishment of a flood of 13 cm deep 2 DAP and maJntaJned for 20 DAP Under these same 
condJtJons however the cultivar FR13A showed 35% emergence When the flood was apphed 4 
DAP 22% of the Echmochloa emerged wh1le 90% and 1 00% emergen ce was observed 1n 1 R8 
and FR13A respectJvely Emergence of Echmoch/oa 1ncreased up to 76% when the flood was 
apphed at 6 DAP (Figure 1) 

W1th depth of seedJng Jncreased to 5 cm the emergence percentage decreased for all matenals 
tested (Figure 2) The emergence of Echmoch/oa was the follow~ng O w1th flood apphed 2DAP 
22% w1th flood at 4 DAP and 41% when submerged at 6 DAP IR8 emerged O O and 30% 
respect1vely wh1le the toleran! FR 13A showed the h1ghest emergence of O 45% and 70% at the 
three DAPs 

These results suggest that early flood1ng (2 4 DAP) of dry seeded nce could contnbute to 
s1gmficantly lower the weed popula!Jon of E co/ona 1n the early stages of crop establishment 
when the nce 1s most susceptible to the effects of weed compe!JtJon Submergence tolerance 1s 
a charactenstJc wh1ch combJned w1th the other reqUJred tra1ts of modern nce cult1vars would be 
very des1rable for u!Jhza!Jon 1n a crop management program wh1ch 1ncluded early flood1ng for 
reduced weed competJtJon 

Other expenments are be1ng estabhshed to determine the 1nfluence of d1fferent flood depths on 
emergence and the response of genotypes that combine submergence tolerance w1th 
enhanced elonga!Jon capac1ty under flooded condltJons 
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Table 1 Response of nce genotypes to submergence under a flood of 1 O cm dunng 1 O 
days after plant1ng Pre germ1nated seed 

Genotype Emergence1 Dry we1ght1 He1ght' Ongm1 

JC 148 95 131 100 lnd1a 

Taothab1 93 126 94 lnd1a 

FR 13A 92 118 104 India 

Ta Hung Ku 92 167 126 China 

Backo1a 91 141 117 India 

ASD 1 89 123 107 lnd1a 

Awana Kabca 89 103 93 lnd1a 

Guan Y1n Tsan 89 108 106 Ch1na 

Jawegan 87 119 90 Indonesia 

RO]Ofotsy 738 78 90 97 Madagascar 

Karutha Vanan 72 76 71 Sn Lanka 

1 G1ven as percent of treatment w1thout floodmg 
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Table 2 Response of LAG cult1vars to submergence under a flood of 1 O cm dunng 1 O days 
after planting Pre germinated seed 

Genotype Emergence1 Dry werght1 Herght1 Orrgrn 1 

EPAGRI109 104 111 110 Brasil 

O Llanos 5 94 116 115 Colombia 

Fedearroz 50 91 106 116 Colombia 

IRGA417 90 118 100 Brasil 

EPAGRI108 89 130 118 Bras11 

IR8 85 116 105 Filipinas 

FONAIAP 1 85 103 92 Venezuela 

CR 750 81 112 124 Costa R1ca 

Perla 80 103 125 Cuba 

C1marron 75 88 95 Venezuela 

Am1stad 82 72 77 100 Cuba 

CR 5272 71 81 83 Costa R1ca 

IR 50 67 89 85 FilipinaS 

O Yacu 65 81 72 Colombia 

IR 74 63 77 79 Fi11p1nas 

BR IRGA410 63 62 70 Brasil 

1 G1ven as percent of treatment w1thout flood1ng 
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F1gure 1 Seedhng surv1val 27 days after seed1ng (DAS) of E 
colana and two r1ce vanetles planted at 2 5 cm depth wlth a 13 

cm water layer placed at three d1fferent DAS 

2 4 6 

DAS when submergence started 

Figure 2 Seedling survlval 27 days after seedlng (DAS) of E 
colona and two rice vanetles planted at 5O cm depth with a 13 cm 

water layer placed at three dlfferent DAS 
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DAS IMlen submergence started 
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OUTPUT 3 RICE PESTS ANO GENETICS OF RESISTANCE CHARACTERIZED '0

1 

1:::-, ~ \J 

Fernando Correa 

Execut1ve summary 

Understand1ng populat1on dynam1cs of the blast pathogen for the development of breedmg 
strateg1es for durable blast res1stance 1s 1n progress We have detected genet1c structure and 
v1rulence changes W1th1n blast pathogen populatlons over t1me Greater gams 1n wulence were 
assoc1ated w1th changes 1n genet1c structure w1thln ex1stmg genet1c ilneages Blast populat1ons 
w1th narrower spectrum of v1ruJence tend to predom1nate compared to those w1th broader 
spectrum Frequency of pathotypes ilneages as well as express1on of certa1n v1rulences seems 
to be assoc1ated w1th enwonmental changes Express1on of all v1rulences detected 1n the 
populat1on and a h1gh blast pressure was observed for a March plant1ng date Plant1ng breed1ng 
nursenes 1n th1s month 1s cnt1cal to avo1d escapes to 1nfect1on R1ce ilnes exh1b1tlng complete and 
complementary blast res1stances have been 1den!lfied 1n the field and greenhouse These lmes 
are bemg used 1n proper combmat1ons or crosses to assure accumulat1on of res1stance genes 1n 
a common background F1fteen nce Jmes comb1mng two res1stance genes (P1 1 and P1 2) that 
exclude the ent1re blast pathogen populatlon 1n Colombia and other countnes contlnue bemg 
stable under greenhouse and field evaluat¡ons 1n the F7 generat1on These genes are bemg 
1ncorporated 1n commerc1al cult1vars of LAC The blast res1stance of cultivar Oryz1ca Llanos 5 
exh1bited s1nce the time of 1ts release 1n 1989 contmues stable Part1ally compatible ISolates 
detected 1n the past few years d1d not 1ncrease 1n aggress1veness under greenhouse 
1noculat1ons In collaborat1on Wlth the BRU we are 1dent1fy1ng blast res1stance genes 1n the 
cult1var Oryz1ca Llanos 5 usmg PCR based clomng w1th degenerated pnmers that are makmg 
poss1ble the 1dent1ficat1on of res1stance gene analogs 1n nce Blast res1stance w1th potent1al novel 
genes has been 1dent1f1ed 1n the w1ld nce spec1es O ruf1pogum and O glabemma Jdentlf1cat1on 
of these genes w1th the a1d of molecular markers w11l be 1mtrated soon The posslblilty offered by 
1nduced mutat1ons for generat1ng res1stance to the d1fferent genet1c ilneages of the blast 
pathogen 1s bemg explored Mutants w1th res1stance to three genet1c ilneages were 1dent1fied 1n 
1998 

A R1ce Blast 

Acbv1ty 1 Charactenzat1on of blast pathogen populat1ons 

1 1 Momtormg changes m the genet1c structure and v1rulence d1vers1ty of the nce blast 
pathogen over t1me 

Norma Flor Fernando Correa 

Development of nce cult1vars w1th blast res1stance has been the preferred means to control the 
d1asease however res1stance breakdown occurs normally 1n very short penods of t1me (1 to 3 
years) after cultivar release The great vanab1ilty 1n v¡rulence exh1blted by the blast pathogen 1s 
assoc1ated w1th the qu¡ck breakdown of res1stance Understand1ng the populat1on dynam1cs of 
the blast pathogen 1s a very 1mportant process 1n the development of breed1ng strateg1es for 
durable blast res1stance We have been studymg the blast pathogen populat10n structure over 
t1me 1n Colombia by charactenz1ng race compos1t1on v1rulence frequenc1es and genebc 
structure usmg DNA fingerpnntmg 
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Momtonng changes W1th1n blast pathogen populatlons 1s a very 1mportant step for understand1ng 
plan! pathogen Jnteract1ons and mechamsms that m1ght be leadmg to res1stance breakdown as 
well as 1n ldent1fy1ng new sources of res1stance to be used 1n breed1ng programs (See annual 
report 1997) 

One of the ongo1ng actlvltles 1n our sect1on relates to the momtonng of changes 1n the genet1c 
and v1rulence d1vers1ty of blast pathogen populat1ons collected 1n s1ngle cult1vars over t1me 
Charactenzat1on of collect1ons of blast samples from d1fferent commerc1al cult1vars smce 1988 
were lmtlated 1n 1997 We report here the results for the populat1ons collected 1n the susceptible 
commerc1al cult1vars C1ca 9 (not grown commerc1ally) and Oryz1ca 1 (st1!1 grown commerc1ally) 
F1gure 1 shows a phenogram of the populat1on (66 1solates) based on the v1rulence spectrum of 
the 1solates on 16 nce cult1vars after perform1ng a correspondence mult1ple analys1s With a 
S1m1lanty of 96 1 wlthln a group the blast populatlon was classlfied 1n 5 v1rulence groups and 22 
d1fferent pathotypes Groups 1 2 and 3 1ncluded the largest number of 1solates Most 1solates 
from group 1 were recovered from the cultivar C1ca 9 between 1989 1996 and belong to the 
genet1c hneages SRL 1 and SRL 2 reported before 

Group 2 1s also formed ma1nly by 1solates collected from cultivar C1ca 9 These 1solates were 
recovered only after 1993 and were class1fied as hneage SRL-68 (F1gure 1 Table 1) Group 3 
1solates were recovered ma1nly from cultivar Oryz1ca 1 over the ent1re penod (1988 1996) and al! 
of them belong to hneage SRL 6 The other two groups were represented for few 1solates and 
were charactenzed by exhlbltlng a larger spectrum of v1rulence than 1solates 1n !he other groups 
lsolates W1!h1n group 4 were class1fied as hneages SRL 2 and SRL 68 The umque 1solate found 
m group 5 was 1dent1fied as hneage SRL-4 The most v1rulent 1solates (SRL-68) al! recovered 
from cultivar C1ca 9 1nfected 12 out of 16 nce cult1vars 1noculated wh1le the leas! v1rulent (SRL 1) 
1nfected three 

In general 1solates recovered after 1993 exh1b1ted a broader spectrum of v1rulence on the 16 
nce cult1vars 1noculated 1n greenhouse stud1es (Table 1) These 1solates were found 1n small 
frequency lsolates w1th a narrow spectrum of v1rulence are found dunng !he ent1re penod of 
collectJon and m larger frequency than 1solates exhibitlng more v1rulence The populat1on 
recovered from cultivar C1ca 9 was more d1verse pathotyp1cally than the populat1on from Oryz1ca 
1 In general the larger d!vers1ty observed 1s assoc1ated w1th the express1on of v1rulence on th1s 
cultivar by 1solates from d1fferent hneages 1n t1me and not by the gam 1n v1rulence of 1solates 
detected 1n 1989 Most 1solates detected 10 1989 are hneage SRL 1 wh1le ¡solates w1th a larger 
spectrum of VJrulence (SRL 68) were detected after 1993 On the other hand gam 1n v1rulence 
was observed 1n 1Solates recovered 1n t1me from cultivar Oryz1ca 1 Most 1solates were class1fied 
1nto the genet1c hneage SRL 6 mcludmg !hose w1th narrow and broad spectrum of Vlrulence 
The latter group appeared later 1n t1me wh1le !hose w1th less v1rulence were detected ma1nly 1n 
1988 

Analyses of the v1rulence d1vers1ty md1cate that pathotypes Wllhln each v1rulence group are 
h1ghly Similar w1th only small or smgle d1fferences 1n v1rulence Th1s means that a pathotype 
w1th1n a group may become another pathotype detected Wllh1n that group by the ga1n or loss of a 
s1ngle v1rulence The sma!lest s1m1lanty was found W1th1n group 4 (87% slmilanty) The smallest 
v1rulence Slmllanty (60%) between groups was detected for groups 1 and 2 w1th group 5 Th1s 
value md1cates however that a large number of v1rulence factors are shared among the blast 
1solates of the populat1on stud1ed The cult1vars Oryz1ca Llanos 5 and C101 LAG (P1 1) were 
res1stant to al! 1solates 
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The genet1c structure of the same blast populatlon collected on the cult1vars C1ca 9 and Oryz1ca 
1 was stud1ed usmg the MGR DNA fingerpnntlng techmque Us1ng a correspondence mult1ple 
analyses and a Slmllanty of 91 4% w1thm a group the populatlon was class1fied m e1ght genetlc 
groups w1th 61 haplotypes (Figure 2) lt 1s agam observed a tendency of groupmg by the cultivar 
of ongm of the 1solate and a preilm1nary classlficatlon of the SRL llneages based on v1sua1 
observat1ons of the DNA electrophoret1c patterns 
Groups 1 and 2 have the largest number of ISolates wh1le four groups have s1ngle 1solates All 
ISolates 1n groups 3 and 4 and most 1n group 1 were recovered from cultivar C1ca 9 Alllsolates 
but 1 m group 2 carne from Oryz1ca 1 lsolates ongmallng from cultivar C1ca 9 m genet1c group 3 
(SRL 1) were collected between 1989 and 1991 wh1le 1solates m groups 4 and 7 (SRL 8) were 
found after 1993 

A summary of the d1vers1ty of the blast populat1ons collected on the two nce culllvars between 
1988 1996 1s presented m Table 2 There were more haplotypes than pathotypes More 
pathotypes were un1que to a genet1c group whlie a few were found 1n at least two genet1c 
groups Pathotypes w1thm genet1c group 4 were the most Vlrulent Th1s group 1nfected 1n total 13 
out of 16 cult1vars and one 1solate was able to mfect 12 of !he cult1vars lsolates from genellc 
group 3 were the least v1rulent mfecllng only 3 cultlvars 

A spat1al representat1on of the populat1on stud1ed accordmg to the genet1c groups determmed by 
multlple correspondence analyses and the preilm1nary classlficatlon on the known genet1c 
llneages (SRL) based on v1sual observat10ns of the fingerpnnts 1s presented m F1gure 3 All 
haplotypes found 1n the 8 genet1c groups are 1ncluded A h1gh correspondence between the 
groups and the know genet1c llneages 1s observed Groups 1 6 and 8 wh1ch were prev10usly 
class1fied as llneage SRL 2 appear very clase Group 3 representmg llneage SRL 1 1s alone but 
clase to llneage SRL 2 Group 2 (SRL 6) 1s m one extreme of the graph and clase to group 5 
wh1ch 1s llneage SRL 6 L1neage SRL-4 was mcluded m group 2 (SRL 6) although a certa1n 
d1stance to most of the 1solates m the group can be observed Th1s 1solate 1nfected cultivar 
Oryz1ca Canbe 8 wulence known to be spec1fic from ilneage SRL-4 Th1s particular 1solate 1s 
bemg analyzed 1n detall (v1rulence/genet1c structure) to clanfy the results found he re Groups 4 
and 7 appear very d1stant from the other groups These 1solates were also the most v1rulent m 
the present study and all were collected from the cultivar C1ca 9 after 1993 They were 
preilmmary class1fied as ilneage SRL 68 due to v1sual Slmliant1es w1th the genet1c ilneage SRL 
6 and shanng of sorne v1rulences w1th 1solates from that ilneage lt 1s more probably that th1s 
group has evolved from ilneage SRL 6 The genet1c s1m1lanty detected 1n groups 4 and 7 w1th 
group 2 hada m1mmum of 74% anda max1mum of 89% Th1s change 1n t1me of genet1c structure 
observed m groups 4 and 7 was also found to be assoc1ated w1th ga1ns of v1rulence 

Th1s 1s the first t1me we report evolutlon and s1gmficant changes m the blast pathogen populat1on 
1n Colomb1a We had reported changes 1n frequency of already known genet1c ilneages 
1nclud1ng the no presence of ilneages SRL 1 and SRL 3 at present t1mes More stud1es are 
bemg conducted to understand the s1gmficance of the presence of the two genetlc groups (4 and 
7) wh1ch exh1b1t the same v1rulence spectrum and had been class1fied as ilneage SRL 68 
However th1s analys1s detects sorne d1fferences 1n the1r genellc structure and the genet1c 
d1vers1ty w1thm group 4 (O 088) was larger !han 1n the other groups The total genet1c d1vers1ty of 
the populat1on stud1ed was O 266 be1ng 11 larger for 1solates collected on the cult1var C1ca 9 
(O 202) !han on Oryz1ca 1 (O 154) 
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the populat1on stud1ed was O 266 bemg 1! larger for 1solates collected en the cultivar C1ca 9 
(O 202) than en Oryz1ca 1 (O 154) 

The haplotyp1c d1vers1ty (61 haplotypes 1n 66 1solates) was h1gh 1n the total populat1on (O 997) 
as well as 1n the sub populat1ons from C1ca 9 (O 991) and Oryz1ca 1 (O 997) The smallest 
genet1c s1m1lanty (57%) was detectad 1n groups 5 and 2 (SRL 6) w1th groups 1 and 8 (SRL 2) 

Understand1ng and momtonng changes 1n blast populatlons IS cnt1cal for the development of 
breed1ng strateg1es for durable res1stance More stud1es are be1ng conducted w1th blast 1solates 
from llneage SRL 6 and all the other genet1c groups collected from d1fferent cult1vars over t1me te 
detect and understand the changes 1n genet1c structure and v1rulence reportad 1n th1s study 
Sources of res1stance te the most v1rulent 1solates of the new genet1c group are bemg 1dent1fied 
under greenhouse cond1t1ons 
Mod1ficat1ons of field methodolog1es for screen1ng for blast res1stance wlll be 1mplemented for 
assunng the presence of th1s genet1c group 1n the field avo1d1ng escapes of breed1ng lmes belng 
evaluated 1n the field at Santa Rosa 

Act1v1ty 2 Character1zat1on of nce germplasm for blast res1stance 
Edgar Tu/ande Gustavo Prado G1rlena Ancapa D1ana Delgado Fernando Correa 

2 1 F1eld and greenhouse evaluat1on of nce germplasm for ldent1ficat1on of blast 
res1stance sources 

Development of stable blast res1stance 1s a pnonty 1n the nce pro¡ect Evaluat1on and select1on of 
breed1ng llnes w1th true genet1c res1stance 1s conducted at the Santa Rosa expenment stat1on 1n 
Vlllav1cenc1o where all nce germplasm evaluated 1s exposed 1n the field under severe blast 
pressure and h1gh d1vers1ty of the pathogen Assunng expos1t1on of the breed1ng llnes to all the 
d1vers1ty of the pathogen avo1d1ng potent1al escapes to 1nfect1on 1s attamed by plantmg 
perpend1cularly spreader rows 2 3 weeks earller than the llnes bemg evaluated Spreader rows 
mclude nce cult1vars w1th res1stance genes defeated by all the genet1c llneages detectad m 
Colombia V1rulence analyses of blast populat1ons collected on the spreader rows has detectad 
the presence of v1rulence factors compatible w1th all res1stance genes reportad 1n the literatura 
Th1s field methodology for evaluatmg and select1ng breedmg matenals 1s y1eld1ng nce llnes w1th 
h1gh and stable levels of blast res1stance 

Momtonng changes m the populat1on structure of the blast pathogen 1s very 1mportant for 
mamta1n1ng the h1gh effic1ency of our field techn1que of evaluat1on R1ce d1fferent1als and 
commerc1al cultlvars are also planted monthly te momtor changes 1n d1sease pressure 
assoc1ated w1th changes 1n cllmat1c cond1t1ons such as temperatura and relat1ve hum1d1ty These 
stud1es together w1th determmat1on of the frequenc1es of genet1c l1neages and v1rulence factors 
help breeders te determ1ne the best t1me for plantlng the breed1ng llnes 1n the field Blast 
react1on of 25 cultivar d1fferent1als (carrymg hterature reportad res1stance genes) at d1fferent 
plant1ng dates between 1997 and 1998 are presentad 1n Table 3 lt 1s observad that blast 
pressure changes 1n t1me dunng a year penad R1ce blast 1s able te 1nfect a h1ghly susceptible 
cultivar w1th practlcally no res1stance genes (cultivar Fanny) 1ndependent on the plan!lng date 
and env1ronmental cond1t1ons Some v1rulence factors are also expressed en cultlvars carrymg 
spec1fic res1stance genes 1ndependent en the env1ronmental changes dunng the year ( cultlvars 
Usen Zemth P1 No 4) However certa1n v1rulences are only expressed dunng few months ofthe 
year (Table 3) 
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A h1gh blast pressure and express1on of more v1rulence factors was detected when nce 
d1fferent1als were planted 1n the month of March (Table 3) Twenty ene out of 25 cult1vars 
exh1b1ted a susceptible blast reaction equal or more than 5 (1 0% or more of leaf area affected) 
Although plantmg dates of Apnl and May show also a h1gh bias! pressure on most nce 
d1fferenllals there are certam Vlrulence factors wh1ch are reduced 1n frequency m !he populat1on 
or not even expressed under certam cond1!1ons Cultivar K 59 was susceptible only dunng the 
plantlng dates of March and Apnl 

Plant1ng dates on those two months co1nC1de w1th penods of more favorable temperature and 
relat1ve hum1d1ty spec1ally dew penods of more than 10 hours for sporulat1on spreadmg and 
mfect1on by the blast fungus Plant1ng date of October shows a low blast pressure where only 
cult1var Fanny was h1ghly susceptible 

Blast react1on dunng a year penad of 28 nce cult1vars mcludmg all commerc1al vanet1es released 
m Colombia 1s shown 1n Table 4 lt 1s observed aga1n that the h1ghest bias! pressure and 
v1rulence d1vers1ty 1s expressed for the March plant1ng Nmeteen nce cultivars were h1ghly 
susceptible to blast dunng th1s plantmg date V1rulence factors on some cult1vars (C1ca 9 IR 8) 
were present dunng the ent1re penad of the study wh1le v1rulence on cult1var Oryz1ca 3 was only 
present or 1n h1gh frequency 1n the March plant1ng The lowest d1sease pressure and v1rulence 
d1vers1ty was detected for the February August and September plantlng dates lt 1s worth noting 
the h1gh suscep!ibihly of !he pnvate sector recently released commerc1al cui!IVars (Selecta 3 20 
and Ta1land1a) On !he other hand the commerc1al cultivar (FEDEARROZ 50) released through 
the convemo FEDEARROZ/CIAT/FLAR exh1b1ts h1gh level of res1stance dunng the plant1ng 
dates stud1ed The cult1var Oryz1ca Llanos 5 wh1ch has exh1b1ted a stable blast res1stance smce 
1989 was m1ldly 1nfected dunng the March plant1ng Blast populat1ons collected from th1s cult1var 
are under study Most nce cult1vars (except FEDEARROZ 50) adapted to the savanna upland 
ecosystem (below Bluebonnet 50 1n Table 4) are blast res1stant to the blast populat1on present 1n 
the 1rngated/favored upland ecosystem represented at Santa Rosa 

Due to the large number of nce llnes bemg planted m Santa Rosa and the seed multipllcatlon at 
CIAT/Palm1ra (October February) the plating season was performed from late March through 
June dunng 1998 We recommend accordmg to our stud1es reported here that the seed 
multlpllcat1on beg1n as early as poss1ble 1n arder to plant most of the breedmg matenal dunng the 
month of March 1n Santa Rosa In th1s manner we can assure the d1sease pressure needed to 
av01d escapes to blast mfect1on 

ldentificat1on of complete and complementary res1stance sources to blast 1s be1ng conducted 
under field condltlons as well as 1n controlled rnoculalions 1n the greenhouse Blast 1solates 
representing all of the genet1c hneages (SRL 1 to SRL 6) and v1rulence d1vers1ty of the pathogen 
are used 1n the greenhouse 1noculat1ons In collaborat1on w1th FLAR and FEDEARROZ the blast 
res1stance 1s charactenzed 1n nce germplasm carrymg other pos1t1ve tralts Table 5 and Table 6 
reports the number of potent1al sources of res1stance 1dent1fied 1n some of the evaluated 
nursenes dunng 1998 R1ce lmes exh1b1t1ng complete res1stance to all hneages of the pathogen 
are used as pnmary sources 1n genet1c crosses Lmes exh1b1t1ng complementary res1stance to 
d1fferent genet1c hneages are used 1n proper combmations or crosses to assure accumulat1on of 
res1stance genes rn a common background 
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Genet1c crosses to accumulate complementary res1stance sources to blast and res1stant hnes 
selected 1n the field have been reportad 1n the past (Annual reports 1996 1997) These crosses 
have been used to demonstrate that nce l1nes exh1bit1ng susceptiblhty to one genetlc hneage of 
the pathogen carry res1stance genes to other l1neages Crosses among these hnes comb1mng 
complementary res1stance sources y1eld l1nes res1stant to ent1re blast populat1ons Table 7 
shows the number of res1stant hnes selected 1n crosses between the nce cult1var Oryz1ca Llanos 
5 and sorne susceptible commerc1al cult1vars In prev1ous reports we 1nd1cated the presence of 
blast 1solates of hneage SRL 4 exhlb1t1ng sorne compatible 1nteract1ons w1th the bias! res1stant 
cultivar Oryz1ca Llanos 5 both 1n the field and greenhouse Crosses were made w1th cult1vars 
exhlbitlng res1stance to hneage SRL 4 but susceptlb1hty to other hneages F4 and F6 11nes have 
been selected exhlbltlng blast res1stance 1n the field and w111 be tested under controlled 
cond1t1ons 1n the greenhouse w1th bias! 1solates compatible w1th the ong1nal parents lt 1s worth 
to note that a few res1stant hnes were selected from crosses between Oryz1ca Llanos 5 part1ally 
susceptible to hneage SRL-4 and the cult1vars Met1ca 1 and Oryz1ca 1 wh1ch are susceptible to 
the same genet1c hneage Tests wlil be conducted to determine 1f m~nor genes present 1n these 
cultwars are respons1ble for the res1stance selected 

Stable res1stance to blast s1nce the t1me of 1ts release 1n 1989 has been exh1bited by the 
commerc1al cultivar Oryz1ca Llanos 5 Detect1on of compatible 1nteract1ons w1th genet1c hneage 
SRL-4 1n the field were detected 1n the las! two years and documentad 1n prev1ous annual 
reports A compatible ~nteractlon was also found between 1solates of th1s hneage and the cultivar 
1n greenhouse 1noculat1ons although d1sease seventy was very low and blast les1ons were 
ne1ther typ1cal nor h1ghly sporulat1ng Fortunately a res1stance breakdown of the cultivar d1d not 
occur under commerc1al nce fields The stab1hty of the res1stance of Oryz1ca Llanos 5 has been 
confirmed 1n the field Greenhouse tests have been conducted to determine 1f breakdown of the 
res1stance and 1ncrease 1n seventy occurs under controlled ~noculatlons by 1solat1ng and 
re~noculatlng 1solates 1nduc1ng compatible 1nteract1ons w1th Oryz1ca Llanos 5 1n the greenhouse 
Table 8 shows the results of re1noculatlons of Oryz1ca Llanos 5 w1th 20 blast 1solates recovered 
from d1fferent cult1vars wh1ch 1nduced 1m!lally bias! les1ons on cultivar Oryz1ca Llanos 5 All 
1solates were class1fied as hneage SRL-4 None of the 1solates 1nfected Oryz1ca Llanos 5 or 
reproduced s1m1lar les1ons to those observad by the ong1nal 1solates However the 1solates were 
fully compatible w1th other cult1vars hke Fanny and C101 A51 (Table 8) produc1ng typ1calles1ons 
and h1gh sporulat1on Apparently the compatible factors detected 1n the first ~noculat1ons are 
not stable 1n the pathogen and are los! 1n the populat1on These results confirm the stab1hty of 
the res1stance exh1b1ted by cultivar Oryz1ca Llanos 5 under field cond1t1ons Momtonng changes 
1n the bias! pathogen populat1on lead1ng to the breakdown of res1stance contlnues be1ng a ma1n 
act1v1ty 1n the pathology sect1on of th1s pro¡ect 

Act1v1ty 3 Genet1cs and d1ssect1on of blast res1stance genes 
Joe Tohme Fernando Correa Gerardo Gallego 

3 1 ldentaficat1on of D1sease Res1stance Gene Analogs (RGA) m r1ce 

In the past few years severa! res1stance genes have been 1solated and cloned d1fferent plan! 
spec1es us1ng e1ther map based clon1ng or transposon tagg1ng Molecular charactenzat1on of 
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these genes uncovered common sequence mot1fs even though they confer res1stance te a w1de 
spectrum of pathogens 1 e wuses bactena or fung1 

The majonty of cloned R genes are charactenzed by the presence of an N termmal nucleot1de 
bmdmg s1tes (NBS) and a C termmal stretch of leucme nch repeats (LRR) The presence of 
these conserved doma1ns allowed the group1ng of these genes mto severa! classes and 
estabhshed the1r poss1ble funct1on 1n the defense response as part of the s1gnal transduct1on 
pathway (Baker et al 1997) Protems s1m11ar te senne threomne k1nases are another group 
wh1ch has been suggested te mterfere 1n protem phosphorylatJon ene of the common 
mechamsms of prote1n control (Bent 1996) Other fam1hes 1nclude transmembrane receptors 
e1ther w1th long extracytoplasm1c LRR doma1ns hke Cf 2 and Cf 9 1n tomate or w1th a LRR 
transmembrane reg1on as seen 1n the product of HS 1 pro-

1 from sugar beet There are also 
transmembrane receptors w1th extracellular LRR doma1ns and also an 1ntracellular 
senne/threomne k1nase l1ke the ene encoded by Xa21 1n nce (Baker et al 1997) 

PCR based clomng w1th degenerate pnmers made poss1ble the JdentlficatJon of Res1stance 
Gene Analogues (RGAs) 1n nce A thallana and lettuce (Le1ster et al 1998 Aarts et al 1998 
Shen et al 1998) The1r sequences have shown h1gh homology w1th R genes prev1ously 
reported and they mapped W1th1n or near te d1sease res1stance loc1 

We have 1n1t1ated a proJect te use th1s strategy te 1dent1fy potent1al R genes 1n nce 

ldent1ficatJon of NBS and Protem Kmase type putat1ve res1stance genes to R1ce Blast 
Gerardo Gallego Maree/la Santael/a Fernando Correa and Joe Tohme 

lntroduct1on 

In nce we are spec¡fically mterested 1n findmg the res1stance genes agamst Pynculana gnsea 
ene of the most devastatlng and vanable fungus that affect up te 85 countnes where nce 1s 
cult1vated Breakdown of res1stance 1s qUite common and most vanet1es One maJor except1on 1s 
Oryz1ca Llanos 5 developed at CIAT Th1s cult1var has been grown expenmentally and 
commerc1ally for more than 8 years w1thout any symptoms of a breakdown Res1stance rema1ns 
stable because severa! res1stance sources are combmed 1n the hnes wh1ch were selected 
through a long and complex breedmg scheme Such charactenstlcs make 1t 1deal 1 te study blast 
res1stance and te des1gn breedmg strateg1es mcorporatlng source of res1stance te the d1fferent 
blast hneages We are work1ng 1) en the dJssect1on of res1stance of Llanos 5 us1ng gene taggmg 
and 2) en the Jdent•ficatlon of RGA hnked te res1stance genes 

Methods 

Matenals and Methods 

DNA was extracted from leaf t1ssues of Fanny and O Llanos5 PCR react1ons were performed 
us1ng degenerate pnmer combmatlon These pnmers were des1gned based en Le1ster et al 
(1996) anden a personal commumcat1on from Dr Pam Ronald (UC Dav1s) The PCR products 
were separated by electrophores1s 1n a 1 2% low meltlng po1nt agarose (LMP -GIBCO BRL) 
Each band was eluted and punfied w1th the PCR Preps k1t (Promega) PCR punfied products 
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cloned 1nto the pGEM T vector system (Promega) and transformed 1nto E coft DH5u cells by 
electroporat1on followmg GIBCO BRL 1nstruct1ons 
Groups for the d1fferent bands were estabhshed us1ng restnct1on enzyme patterns follow1ng the 
methods used by Le1ster et al (1998) 

Then five to ten clones of each group were tested by RFLPs 1n the parental hnes and the 
polymorph1c enes were hybnd1zed to DNA from the progeny of the cross O Llanos 5 x Fanny 
Usmg the MapMaker program (Lander et al 1987) these probes were placed on the RFLP map 
generated for the F7 Rlls populat1on The fragments hnked to known res1stance genes were 
sequenced us1ng the automatlc ABIPnsm 377 DNA sequencer (Perk1n Elmer) and compared 
w1th the database of protems (blastx) m GenBank 

Results 

So far we have sequenced 9 fragments from the 776 clones of the NBS hbrary and 3 from the 
140 clones m the protem kmase hbrary All of them showed h1gh percentage of homology w1th 
known res1stance protems hke Oryza longtstammata receptor kmase Oryza sattva receptor 
k1nase hke protem or NBS LRR type res1stance prote1n (Oryza satwa) 

We have placed 11 of the 1dent1fied res1stance gene analogs (RGA) as new markers on the nce 
map denved from the cross of Llanos 5 and Fanny Many of them (6) map to chromosome 11 
where Xa 21 as well as P1 1 and PI 7 are located suggestlng that we m1ght be gettmg close to 
res1stance genes to Pynculana 1n nce Another one map to chromosome 6 and one more map 
to chromosome 7 

On gomg actlvltles 

1) fine map nce blast res1stance genes m the O Llanos x F anny cross 
2) Sequence addltlonal fragments and map them on the RIL populat1ons 
3) 1 mt1ate the ¡solat1on of the genes respons1ble for that res1stance by screemng nce BAC 
hbranes w1th the d1fferent RGA obtamed from degenerate pnmers 
4) lmt1ate the 1solat1on of the genes respons1ble for that res1stance by screen1ng nce BAC 
hbranes w1th the d1fferent RGA obtamed from degenerated pnmers 

3 2 lmprovmg breedmg methods for developmg durable blast res1stance 
Fernando Correa César Martmez Gtrlena Ancapa Gustavo Prado Edgar Tu/ande 

One of the most 1mportant actiVItJes m th1s pro¡ect 1s related to the development of a breed1ng 
strategy that allows to use nce cult1vars w1th des1rable agronom1c tralts (y1eld quahty etc) but 
susceptible to blast 1n genet1c crosses des1gned for the development of blast res1stant hnes 
Th1s strategy 1s based on the ident1ficat1on of nce hnes wh1ch are susceptible to only part of the 
pathogen populatlon (ene or two genet1c famli1es of the pathogen) but w1th res1stance genes to 
the rest of the popula!lon Crosses and development of nce populat1ons between these nce hnes 
w1th complementary res1stance genes to blast have allowed us together w1th researchers at IRRI 
and Purdue Umvers1ty to develop the hneage exclus1on hypothes1s These crosses g1ve ongm to 
nce hnes comb1mng complementary res1stance genes that exclude all poss1ble compatible 
1nteract1ons w1th the ent1re bias! populat1on at a particular s1te or reg1on Accumulat1on of the 
res1stance genes P1 1 and P1 2 1n s1ngle nce hnes confers res1stance to the entlre blast 
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The best fifteen F7 nce llnes advanced dunng 1998 (Table 9) from the cross C101 A51 (P1 2) x 
C101 LAC (P1 1) were tested m the field and greenhouse 1noculat1ons w1th representat1ve 
1solates of all genet1c llneages of the pathogen corroboratlng the complete blast res1stance We 
have 1n111ated a study to deterrmne the stab11ity of the res1stance conferred by the combmatlon of 
these two res1stance genes Blast 1solates are bemg collected on 109 nce llnes denved from th1s 
cross for deterrmnatlon of the1r genetlc structure and v1rulence compos1tlon 

lntrogress1on of the res1stance genes P1 1 and P1 2 1nto commerc1al nce cult1vars of d1fferent 
countnes was 1n111ated 1n 1997 Breedmg populat1ons are bemg evaluated under field and 
greenhouse cond1tlons for selectlon of res1stant llnes Table 1 O shows the backcross protocol 
followed for the mcorporat1on of the res1stance gene P1 2 mto the blast susceptible cult1var IR 50 
Th1s pro¡ect 1s be1ng conducted 1n collaborat1on w1th Purdue Umvers1ty and FLAR Severa! blast 
1solates compatible w1th IR 50 are be1ng used for the select1on of res1stant plants 1n each 
backcross Selected plants used 1n the baccross exh1b1t les1on types less than 3 and leaf area 
affected less than 4% (Table 10) Th1s pro¡ect 1s m progress and more conclus1ve results w111 be 
presented after future stud1es mcludmg 1ntrogress1on of these genes mto other commerc1al nce 
cultlvars 

In collaborat1on w1th the B1otechnology Research Unlt (BRU) Dr Cesar Mart1nez has been 
work1ng 1n the enhancement of gene pools usmg w1ld nce relat1ves m genet1c crosses w1th 
commerc1al nce cultlvars ldent1ficat1on and selectlon of useful tra1ts w1th the a1d of molecular 
markers 1s the ma1n ob¡ect1ve of th1s pro¡ect The w1ld relat1ves spec1es of nce represen! a 
potentlal source of new alleles for 1mprovement of y1eld quallty and stress res1stance of 
cult1vated nce Charactenzat1on of the blast react1on m the f1eld and greenhouse of the spec1es 
O glabemma Oryza ruf1pogum and O barthu 1nd1cated a h1ghly res1stant mtermed1ate and 
susceptible blast reactlon respect1vely BC2F2 fam1lles of the cross BG 90 2 and O rufipogum 
were evaluated 1n the field and greenhouse for the1r blast react1on Transgress1ve segregaban 
for blast res1stance was observed 1n severa! BC2F2 fam11ies havmg better res1stance !han the 
two parents (Table 11) The results were conf1rmed 1n the BC2F3 fam11ies Molecular analys1s of 
th1s populat1on w111 be 1n1t1ated 1n 1999 to 1dent1fy poss1ble mmor genes contnbutmg to the 
res1stance observed Results suggest that these w1ld spec1es have genes that can contnbute to 
the mcrease of res1stance m cult1vated nce Other populat10ns are 1n the process of field and 
greenhouse evaluat1on to blast 

We have lnlt1ated 1n collaborat1on w1th the lnternatlonal Atom1c Energy Agency (IAEA) a pre 
pro¡ect on the potentlal appllcat1on of 1nduced mutat1ons for the development of durable blast 
res1stance Th1s techmque 1s very well known 1n the development of res1stance to pathogens 1n 
severa! crops Although th1s techmque has been successful m many cases rap1d breakdown of 
mutat1on 1nduced res1stance has also been reported very often One of the mam reasons for the 
fa11ure of res1stance obta1ned through mutat1on 1s that 1n most cases smgle gene changes are 
respons1ble for the 1nduced res1stance agamst all the targeted pathogen populatlon In th1s pre 
pro¡ect we are proposmg a d1fferent alternat1ve wh1ch cons1sts of developmg mutants w1th a 
gene res1stant to only ene or a few genet1c llneages of the pathogen The 1dea 1s to 1dent1fy as 
many mutants as are needed so that by targeted crosses these mutants can contnbute to the 
comb1nat1on of d1fferent res1stance genes that exclude all the genet1c llneages of the blast 
pathogen 
We belleve that the posslbillty offered by mduced mutat1ons for generatmg res1stance to blast as 

well as other constramts 1s a worthy alternat1ve for the 1mprovement of cultlvated nce 
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The commerc1al nce cult1vars Oryz1ca 1 C1ca 8 Oryz1ca Canbe 8 susceptible to d1fferent genet1c 
hneages of the blast pathogen and Oryz1ca Llanos 5 were 1rrad1ated w1th gamma rays at the 
Instituto de Energ1a Nuclear 1n Colombia M1 populatlons were advanced at Palm1ra and the M2 
and selected M3 hnes were evaluated for the1r bias! reactlon 1n the greenhouse Table 12 shows 
the number of mutants res1stant to nce bias! that were selected among 500 nce llnes evaluated 
More llnes w111 be evaluated dunng 1999 for select1on Res1stance of selected llnes w111 be 
corroborated m the greenhouse and field dunng 1999 Crosses between mutants exh1b1tlng 
res1stance to d1fferent genetlc llneages w11! be perforrned after confirrnat1on of the res1stance 1n 
the MS generat1on 
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TA8LE 1 MONITORING CHANGES IN VIRULENCE ANO GENETIC STRUCTURE OF PYRICULARIA 
GRISEA ISOLATES COLLECTEO FROM THE RICE CULTIVARS CICA 9 ANO ORIZYCA 1 
8ETWEEN 1988 1996 

!SOLA TE YEAROF NUMBER COMPATJBILITY CULTIVARS GENETIC PHATHOGENICITY 
ORIGIN COLLECTJON OF FREQUENCY AFFECTED LINEAGE GROUP 

ISOLATES 1 No SRL 

CICA9 1993 1 75 12 68 2 
1994 1 75 12 68 2 
1996 1 75 12 68 2 
1993 1 69 11 68 2 
1995 1 69 11 68 2 
1989 4 19 3 1 1 
1990 1 19 3 1 1 
1991 1 19 3 1 1 
1994 1 19 3 2 1 

ORYZICA1 1993 1 63 10 6 2 
1993 1 56 9 2 4 
1996 1 56 9 4 5 
1989 3 25 4 6 3 
1990 4 25 4 6 3 
1991 2 25 4 6 3 
1992 2 25 4 6 3 
1993 1 25 4 6 3 
1994 4 25 4 6 3 
1995 3 25 4 6 3 
1996 2 25 4 6 3 
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TABLE2 SUMMARY OF THE DIVERSITY OF PYR/CULARIA GRISEA POPULATIONS COLLECTED ON TWO RICE 
CULTIVARS BETWEEN 1988 1996 

GENETIC NUMBER 
GROUP \SOLA TES 

1 20 

2 31 

3 6 

4 5 

5 1 

6 1 

7 1 

8 1 

1 = Cult1var C1ca 9 
2= Cultivar Oryz1ca 1 

ORIGINOF 
ISOLATE a 

1(2) 

2(1) 

1 

1 

2 

2 

1 

1 

b Pathotypes 1n only one genet1c group 

NUMBEROF NUMBEROF NUMBER OF 
PATHOTYPES HAPLOTYPES UNIQUE 

PATHOTYPES b 

10 18 9 

7 29 5 

1 5 1 

4 5 3 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

79 



TABLE 3 BLAST REACTION OF CULTIVAR DIFFERENTIALS AT DIFFERENT PLANTING DATES (SANTA ROSA 
EXPERIMENT STATION) 

PLANTING DATE IN 1997 PLANTING DATE IN 1998 
DIFFERENTIAL AUGT SEPT OCT NOV DEC JAN FEB MARCH APRIL MAY JUNE JULY 

CULTIVAR 
KUSABUE 2 2 1 1 1 4 5 4 4 5 2 2 

Pt No4 5 3 7 7 7 7 7 9 7 6 5 6 
K 59 3 1 2 1 1 4 2 7 7 1 3 3 

FUJISAKA 5 3 2 2 1 1 4 5 7 6 7 4 4 
SHIN 2 2 1 2 1 1 3 2 6 5 4 3 2 

FUKUNISHIKI 2 1 2 2 2 3 2 5 4 4 3 2 
K1 2 1 2 1 3 3 3 7 4 5 2 3 
K8 2 o 2 1 1 1 1 3 1 1 2 2 

CALOR O 5 2 5 7 8 6 4 9 8 9 8 4 
BL 1 3 2 5 4 4 6 3 9 6 7 5 4 

USEN 4 4 7 7 6 6 5 7 6 6 7 6 
KANTO 51 3 2 5 3 3 3 3 5 4 5 4 3 

IR42 4 3 7 6 7 4 3 5 7 4 3 4 
ZENITH 4 4 7 7 7 7 6 9 7 9 8 7 

A ASAHI 3 3 6 5 4 5 5 6 5 9 6 6 
NP 125 3 2 4 4 4 4 3 5 4 6 4 4 
PETA 3 2 3 2 4 2 2 4 3 4 3 3 

CHOKOTO 4 2 4 1 2 3 4 2 3 3 
RAMINAD STR 3 3 3 5 4 4 4 2 7 5 8 7 6 

KDA2 5 4 6 5 5 3 5 7 5 4 4 4 
FANNY 8 9 9 9 9 9 9 9 9 9 9 9 
DULAR 5 4 6 5 5 4 5 7 5 5 4 5 
TETEP 3 4 4 3 3 4 3 7 5 4 2 5 

TSUYUAKE 2 9 5 9 2 4 
TAICHUNG 6 9 8 8 4 8 

FREQUENCY (;;::5) 5 1 12 9 8 7 10 21 17 16 8 9 
Bias! sea le 1 = htghly reststant 9 = htghly susceptible 
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TABLE4 BLAST REACTION OF COMMERCIAL CULTIVARS AT DIFFERENT PLANTING DATES (SANTA ROSA 
EXPERIMENT STATION) 

PLANTING DATE IN 1997 PLANTING DATE IN 1998 
CULTIVAR AUGT SEPT OCT NOV DEC JAN FEB MARCH APRIL MAY JUNE JULY 

CICA4 5 5 7 3 5 4 4 7 7 9 6 6 
CICA6 4 4 4 2 4 3 2 7 2 7 6 5 
CICA? 4 4 7 8 9 7 4 9 5 7 5 6 
CICA8 4 4 6 5 7 2 2 8 4 9 6 8 
CICA9 5 6 7 5 7 7 7 8 7 7 5 7 
ORIZYCA 1 4 5 7 7 7 5 5 8 6 7 4 6 
ORYZICA2 3 3 5 2 5 3 2 4 3 3 2 4 
ORYZICA3 3 3 5 3 5 2 2 7 3 4 2 4 
O CARIBE 8 4 4 8 6 7 7 4 8 5 7 4 8 
O YACU9 5 3 5 3 4 5 3 7 5 6 2 5 
METICA 1 6 5 7 9 9 9 3 9 6 8 3 8 
LINEA2 4 4 4 2 4 4 3 7 5 5 3 5 
SELECTA 320 3 4 7 6 5 4 3 7 5 5 5 6 
O LLANOS4 3 3 4 5 4 3 3 7 5 5 2 5 
O LLANOS 5 3 2 4 4 4 3 2 5 4 4 2 4 
IR8 5 7 9 8 8 9 7 9 7 8 6 8 
IR22 3 2 5 7 5 4 3 5 5 6 2 4 
TAILANDIA 3 4 6 5 5 5 3 7 5 5 5 6 
BLUEBONNET 50 3 3 4 4 3 4 3 6 4 4 3 4 
O SABANA6 3 2 3 3 2 3 2 4 3 3 2 3 
O SABANA 10 2 1 2 2 4 2 2 4 2 3 2 2 
MOROBEREKAN 3 2 2 2 3 2 2 3 1 2 2 2 
IRAT 13 3 2 2 2 2 2 2 2 1 2 2 2 
IAC 165 2 2 3 2 4 3 2 4 1 2 2 2 
CEYSVONI 3 1 2 2 3 3 2 3 2 4 2 2 
COLOMBIA 1 3 3 4 4 3 3 2 7 5 4 3 5 
FEDEARROZ50 1 1 3 2 2 2 2 
LINEA30 1 1 3 2 2 2 2 
FREQUENCY (:<:5) 5 5 14 11 13 8 3 19 14 15 8 14 
Bias! scale 1 = H1ghly res1stant 9= h1ghly susceptible 
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TABLE5 IDENTIFICATION OF POTENTIAL SOURCES OF COMPLETE AND COMPLEMENTARY BLAST RESISTANCE IN 
100 RICE UNES (FLAR 1 CIAT) 

BLAST 
ISOLATE 

FANNY 54 
SELECTA 3 20(1) 
ISOL 6 (7 1) 
FANNY 47 1 
O CARIBE 8 (31 2) 
O CARIBE 8 (33 1) 
METICA 1 (33 18) 
METICA 1 (33 20) 
O LLANOS 5(237 2) 
CICA 9 (151 1) 
CICA9-15 
CICA 9 (52 1) 

HR= HIGHL Y RESISTANT 

R= RESISTANT 

1 =INTERMEDIA TE 

S= SUSCEPTIBLE 

HS= HIGHL Y SUSCEPTIBLE 

GENETIC 
UNEAGE 

SRL 6 
SRL 6 
SRL 5 
SRL 5 
SRL-4 
SRL-4 
SRL 3 
SRL 3 
SRL 2 
SRL 2 
SRL 1 
SRL 1 

HR 

38 
49 
80 
89 
53 
57 
93 
98 
89 
89 
93 
87 

NUMBER OF UNES RESISTANT TO ALL ISOLATES 27 

R 

17 
19 
9 
8 
17 
16 
6 
2 
6 
4 
o 
6 
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REACTION 

1 S HS 
NUMBER OF UNES 

5 8 33 
3 2 28 
2 6 4 
1 3 o 
o 8 23 
1 11 16 
1 1 o 
1 o o 
1 4 1 
1 1 6 
3 o 5 
o 2 6 
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TABLE6 BLAST REACTION OF POTENCIAL SOURCES OF STABLE RESISTANCE (SANTA ROSA 1998) 

ORIGIN NURSERY NUMBER UNES BLAST REACTION LEAF/NECK 
(1 3) 4 > 5 

NUMBER OF UNES 

FLAR 13 13 o o 

FEDEARROZ 69 33 29 7 
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TABLE 7 NUMBER OF RESISTANT UNES SELECTED IN CROSSES BETWEEN ORYZICA LLANOS 5 AND SUSCEPTIBLE 
COMMERCIAL CUL TIVARS 

COMMERCIAL 
CULTIVAR 

ORYZICA LLANOS 5 
CICA 9 
LINEA2 
METICA 1 
ORYZICA 1 
CICA S 
ORYZICA3 

COMPATIBLE 
LINEAGE 

4 
126 
26 
34 

246 
5 
6 

FIELD REACTION 
(1 9) 

4 
9 
7 
9 
9 
7 
5 
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GENERATION 

F6 
F4 
F4 
F4 
F4 
F4 

SELECTED 
LINES(No) 

7 
29 
2 
3 
8 
5 



TABLE 8 COMPATIBILITY OF BLAST ISOLATES FROM DIFFERENT SOURCES REISOLATED FROM CULTIVAR ORYZICA 
LLANOS SIN GREENHOUSE INOCULATIONS 

CULTIVAR 

FANNY 
ORYZICA LLANOS 5 
C101 A 51 (PI 2) 
C101 LAG (P1 1) 

ISOLATES 
INOCULATED (No) 

20 
20 
20 
20 

ISOLATES RETRIEVED FROM SINGLE SUSCEPTIBLE LESIONS EXHIBITED BY 
CULTIVAR ORYZICA LLANOS SIN GREENHOUSE INOCULATIONS WERE 
REINOCULATED TO DETECT POSSIBLE BREAKDOWN OF RESISTANCE 
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COMPATIBLE 
ISOLATED (No) 

17 
o 
13 
o 



TABLE 9 RICE LINES (F7) FROM THE CROSS C101 LAG (PI 1) XC101A51(PI 2) 
RESISTANT TO BLAST IN THE FIELD AND GREENHOUSE INOCULATIONS 
(1998) 

FIELD REACTION GREENHOUSE 
RICE LINES 

LEAF NECK SRL SRL 
(1 9) (1 9) 64321 5 

CT 13432 (PL2) 1 1 M M M 2 1 R R 

CT 13432 (PL2) 4 2M M M 2 1 R R 

CT 13432(Pl2) 11 1M M M 2 1 R R 

CT 13432(PL4) 2 1 M M M 2 1 R R 

CT 13432(PL4) 22M M M 2 1 R R 

CT 13432(PL4) 14 1 M M M 2 1 R R 

CT 13432(PL5) 1 1 M M M 2 1 R R 

CT 13432(PL5) 1 2M M M 2 1 R R 

CT 13432(Pl7) 52 M M M 2 1 R R 

CT 13432(PL7) 7 1 M M M 2 1 R R 

CT 13432(PL7) 10 1 M M M 2 1 R R 

CT 13432(PL8) 7 2M M M 2 1 R R 

CT 13432(PL8) 9 1 M M M 2 1 R R 

CT 13432(PL8) 102M M M 2 1 R R 

CT 13432(PL8) 153M M M 2 1 R R 

C101 A51(Pl 2) 9 9 S(9) R(1) 

C101 LAC(P1 1) 6 9 R(1) 8(7) 

R=res1stant (1 3) S=susceptible(>4) SRL= Blast Genetlc Lmeage 1 to 6 
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TABLE 10 INTROGRESSION OF BLAST RESISTANCE GENE P1-2 (C 101 A 51) INTO SUSCEPTIBLE CULTIVAR IR 50 

PROGENY 

C 1 01 A 51 (PI - 2) 
IR 50 (PI-1 ) 
F1 (IR 50/ C101 A51) 
F1 (C101 A 51/IR 50) 
BC1 (IR 50/C101 A 51//IR50) 
BC1 (IR 50//IR50/C101 A51) 

RESISTANT 
No 

84 
8 

83 
77 
61 
61 

LESION TYPE LEAF AREA AFECTED (%) 
1 2 :<:0 

RESISTANT 
3 < 10 

4 :<:1 
SUSCEPTIBLE 

3 :2: 10 

NUMBER EVALUATED PLANTS PER PROGENY 90 

SUSCEPTIBLE 
No 

6 
82 
7 
13 
29 
29 

INOCULATED ISOLATES (GENETIC LINEAGE SRL- 5) COMPATIBLE WITH IR 50 (ISOL 16-1-1 ISOL 22 3 1 ISOL 7-6 1) 

BC1 SELECTED UNES FOR BC2 (LES ION TYPE o> 3 LEAF AREA AFFECTED ,;; 4%) 
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TABLE 11 TRANSGRESSIVE SEGREGATION TO RICE BLAST IN THE INTERSPECIFIC CROSS BG90 
210 RUFIPOGUM 

FIELD 
LINE/CUL TIVAR (1 9) BG 90 2 (4 2) 

CT 13 945 12 
CT 13 962 11 

BG902 
ORUFIPOGUM 

L T= Les1on Type 

3 
4 

7 
4 

LT 
04 
34 

4 
3 

O 1 = h1ghly res1stant 
3 = lntermed1ate 
4 = Susceptible 

LAA= Percentage of leaf area affected 

Percentage of res1stant hnes = 2/281 = O 007% 

LAA(%) 
09 
4 

65 
38 

BLAST ISOLATE (GREENHOUSE) 
AMISTAD 82 (1 1) O RUFIPOGUM (4 1) 
LT LAA(%0 LT LAA(%) 
1 3 22 03 2 
3 55 34 6 

34 12 4 4 65 
43 16 6 31 25 
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TABLE 12 NUMBER OF MUTANTS RESISTANT TO RICE BLAST OR MORE SUSCEPTIBLE THAN THE 
IRRADIATED CULTIVAR 

IRRADIATED COMPATIBLE RESISTANT INCREASED 
CULTIVAR UNEAGE UNES SUSCEPTIBIUTY 

(SRL) (No) (No UNES) 

ORYZICA 1 6 26 440 

ORYZICA CARIBE 8 4 9 444 

5 2 140 
CICA S 

NUMBER OF UNES EVALUATED = 500 
ISOLATES USED IN GREENHOUSE INOCULATIONS 

SRL-4 O CARIBE 8 (33 1) 
SRL 5 ISOL 22 3 1 
SRL 6 ORYZICA 1 (305 1) 
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OUTPUT 3 RICE PESTS ANO GENETICS OF CHARACTERIZED RESISTANCE 

B Knowledge of the Level of Part1al Res1stance to Blast of Ex1stmg Germplasm 
M1che/ Vales Ja1me Barrero D1ana Delgado Yof¡ma Ospma Edgard Tu/ande 

Executlve Summary 

Dunng 1998 A the methods used by GIRAD tn Cote d !vo1re were mtroduced and tned tn the 
CIAT expenment stat1ons To evaluate a large set for partlal res1stance to nce blast we 
constructed a dew chamber 1n the greenhouse at the CIAT Palm1ra Expenment Stat1on and 
conducted control for one stram 1noculatlon 1n the field 

From the collect1on held at CIAT we 1dent1fied two stra1ns w1th an adequate v1rulence spectrum 
these are be1ng used to evaluate part1al res1stance tn 112 Latm Amencan and Canbbean 
vanet1es and FLAR progemtors 

At the t1me of wnt1ng (16/Sept/98) the nce 1s be1ng harvested and the data collected The data 
have st1ll to be analyzed 

Presentat1on 

Blast (Pynculana oryzae) (a fungus that attacks cereals) 1s the most 1mportant d1sease of nce 
Widespread throughout the world 1! 1s part1cularly severe 1n Latln Amenca 

No ent1rely effectlve strategy for controlhng blast has yet been found although CIAT 1s work1ng 
on a potent1ally prom1s1ng one that works by exclus1on of blast hneages However we stlil do 
not have enough mformat1on to apply th1s strategy to all Latm Amenca We are therefore takmg 
advantage of GIRAD s expenence w1th the strategy of durable res1stance wh1ch we are now 
1mprov1ng and wh1ch we can use 1n assoc1at1on w1th CIA T s strategy 

The durable res1stance strategy works on the theory that the hkehhood of durab1lrty 1ncreases 1f 
res1stance 1s general (reqUires knowledge and use of strams) polygen1c (1nvolves recurren! 
select1on) and part1al (mvolves estabhshmg tnal des1gn and entena) The first step 1s to 
charactenze the leve! of part1al res1stance 1n commerc1al vanet1es and progemtors 

Background 

M1chel Vales amved at CIAT 1n August 1997 to remforce the Collaboratlve ProJect 
CIRAD/CIAT/FLAR on bias! res1stance He has 15 years expenence w1th blast 9 of wh1ch he 
obta1ned 1n Cote d 1vo1re on recurren! selectlon for bias! res1stance GIRAD s first recurren! 
select1on program Th1s program was a collaborat1ve pro¡ect between GIRAD IDESSA (Cote 
d lvo1re) and CNPAF (Braz11 w1th Elc1o Gu1maraes and Marc Henn Chatel) 
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Act1v1ty 1 ldenllfying Bias! Strains for the Partial Resislance Study 
M1chel Va/és D1ana Delgado Ja1me Borrero Fernando Correa 

Object•ve 

In the field where pathogen populalions are typically vanable disl~nguishlng between complete 
and partial resislance iS impossible because both can reduce lesion number and size To 
distlngUish between the two mechamsms we mus! work Wilh control and Virulent stra1ns We 
therefore chose appropnate strains from the collection buill up by Fernando Correa 

Matenal and Methods 

First we had to adapt the greenhouse for the study of partial resislance by building a dew 
chamber capable of holding 288 hnes inoculated by one stra1n 

We moculated 150 vane!ies 86 commercial Latln Amencan and Canbbean (LAC) vanelies 
mcluding progemtors used by FLAR 40 other progemtors used by FLAR and 24 potenlial 
progenltors for nce bias! resislance 

Results 

Two strams were idenlified as havmg a broad host spectrum and as bemg usable for partial 
resislance studies 1n the greenhouse or field The results of moculatlng these strams on LAC 
commercial vanelies and FLAR progemtors at CIAT s Palmira Expenment Stalion dunng the 
1997/98 season are shown m the table below 
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Code Progemtor Origln Blast stram 
Fanny 54 O Canbe 8 

Commerc1al LAC Vanet1es 
1 BR IRGA409 M97B/15 S R 
2 BR IRGA410 M97B/16 S R 
3 BR IRGA411 M97B/17 S MR 
4 BR IRGA412 M97B/18 S R 
5 BR IRGA413 M97B/19 S R 
6 BR IRGA414 M97B/20 S R 
7 BR IRGA415 M97B/21 S R 
8 IRGA416 M97B/22 S R 
9 IRGA417 M97A R R 
10 EMPASC 105 M97B/28 S R 
11 EPAGRJ108 M97B/31 R S 
12 EMBRAPA 6 CHUI M97B/37 S R 
13 EMBRAPA 7 TAl M M97B/38 MS R 
14 BULIINIA 1996B S HS 
15 DIAMANTE 1996B S HS 
16 CJCA4 M97B/61 S R 
17 CICA S M97B/62 S R 
18 CICA? M97B/63 MS MS 
19 CICA S M97B/64 MR R 
20 CICA9 M97B/65 S R 
21 COLOMBIA 1 M97B/66 MS MS 
22 !CA 10 M97B/67 S S 
23 LINEA2 M97B/68 S R 
24 ORYZICA 1 M97B/70 S S 
25 ORYZICA3 M97B/71 R R 
26 ORYZICA CARIBE 8 M97B/72 R S 
27 ORYZJCA LLANOS 4 M97B/73 R MR 
28 ORYZICA LLANOS 5 M97B/74 R R 
29 ORYZICA TURIPANA 7 M97B/75 MR MS 
30 ORYZICA Y ACU 9 TARROG S R 
31 SELECTA3 20 M97B/77 MS S 
32 CR1113 M97B/78 S R 
33 CR1821 M97B/80 S R 
34 CR201 M97B/81 MR S 
35 CR5272 M97B/82 MR R 
36 CR750 M97B/83 MR S 
37 CR751 M97B/84 S S 
38 CR8334 M97B/85 S MS 
39 INIAP 10 M97B/105 R MR 
40 INIAP 11 M97B/106 R R 
41 INIAP 415 M97B/107 S S 
42 INIAP 12 M97B/108 R MR 
43 CENTAA4 M97B/111 MR S 
44 CENTAA5 M97B/112 S HS 
45 IRB M97B/116 MS R 
46 IR22 M978/117 S R 
47 JR36 M97B/118 R? MS 
48 IR50 M97B/122 R S 
49 IR64 M97B/128 R R 
50 ICTA MOTAGUA M97B/133 MS? R 
51 ICTA POLOCHIC M97B/134 S MS 
52 RUSTJC M97B/140 R MS 
53 MANA3 M97B/141 MR R 
54 CAPI93 M97B/142 S R 
55 CUYAMEL 3820 M97B/143 R R 
56 CAMPECHE ABO M97B/147 S R 
57 SJNALOAABO M97B/159 R R 
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Code Progemtor Ongm Blast stram 
Fanny 54 O Car1be 

Commerc•al LAC Vanet1es 
58 ALTAMIRA9 M97B/162 S R 
59 ALTAMIRA 10 M97B/163 S R 
60 ANA Y ANSI M97B/166 MS R 
61 DAMARIS M97B/167 MS R 
62 PANAMA 1048 M97B/169 R R 
63 INTI M97B/181 S S 
64 PA2 M97B/182 S R 
65 SELVA ALTA M97B/186 R HS 
66 JUMA 58 M978/193 R R 
67 JUMA62 M97B/195 R R 
68 BG90 2 M97B/199 R R 
69 CAMPO NI M97B/200 R R 
70 CEYSVONI M97B/201 R R 
71 CIWINI M97B/202 S MS 
72 DIWANI M97B/203 R R 
73 ELONI M97B/204 R R 
74 BLUEBELLE M97B/209 MS S 
75 L 201 M97B/212 S S 
76 L 202 M97B/213 MS S 
77 LEMONT M97B/218 MR R 
78 NEWREX M97B/220 MS MR 
79 EL PASO L 144 M978/226 S R 
80 EL PASO L 227 M97B/227 MS R 
81 INIA TACUARI M97B/228 MS R 
82 INIA VERBAL M97B/229 MS S 
83 ARAURE4 M97B/233 R R 
84 CIMARRON M97B/234 S R 
85 FONAIAP 1 M97B/235 R R 
86 PALMAR M97B/237 MS R 
FLAR Progemtors 
87 82CAY21/ LMNT 11 L 202 WC361 MS S 
88 CNAx5011 91-6 4 B WC384 R S 
89 CT10588 CA 1 M WC/350 R MR 
90 CT10865 CA 12M WC/351 S S 
91 CT10871 1 CA 1 M WC/352 MS MR 
92 CT11685 7 F4-6 2P 1 WC/353 R MR 
93 CT11691 17 F4 1 1P 2 WC/354 S S 
94 CT11696 9 F4 10 2P 1 WC/355 R R 
95 CT11782 2 F4 3 1P 3 WC/356 S S 
96 CT1178314 F411P 1 WC/357 R MR 
97 CT11800 22 F4 1 1 P 1 WC/358 R MR 
98 CT7363 53 10 WC261 R R? 
99 CT8008 16 31 3P M WC/365 R S 
100 CT8198-4 2-6P 1X WC284 R MR 
101 CT8240 1 1 3P 1X WC292 S MR 
102 CT8249 2 7 3 1X WC295 MS S 
103 CT8285 13 5 2P 1X WC272 R MR 
104 CT9868 16 3 1 2 3P M WC386 R MR 
105 CT9882 16-4 2 3-4P M WC385 R S 
106 CT9980 25 3 6 CA 1 M WC/349 R R 
107 GFMT 2/TQNG WC363 R R 
108 IR65598 27 3 1 WC/366 MS S 
109 IR65600 96 1 2 2 WC/367 R MR 
110 IR66155 2 1 1 2 WC/368 R R 
111 IRGA 234 21 5-6 1 WC376 R R 
112 IRGA284 18 2 2 2 WC380 S MR 
113 IRGA 369 31 2 3F A1 1 WC382 S S 
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FLAR Progemtors 
114 IRGA 370-42 1 1 F C 1 WC381 MS S 
115 IRGA411 1-6 1F A WC379 MR R 
116 IRGA440 221 3 2 WC383 R R 
117 IRGA659 1 2 2 2 WC378 R R 
118 IRGA660 313 53 WC377 R R 
119 LBNT 1 STBN 11 NWBT 1 3 1 MILL WC364 MS MR 
120 NWBT 1 KATY 1 RA73/ LMNT WC362 S S 
121 P 2053 F4 169 8 1 WC75 R MR 
122 CT6948 8 11P WC236 R S 
123 P 5166 F2 26 1 1X WC/160 S R 
124 VST AILBNT 11 L 201 1 3 1 SKBT WC360 S S 
125 VSTAILBNT 11 RSMT WC359 R R 
126 P 3844 F3 22 1 1X WC138 R R 
Other Potent1al Progemtors w1th Blast Reslstance 
127 63 83 ACC872 R R 
128 IRAT 13 ACC394 R R 
129 IRAT79 ACC411 R R 
130 CABACU 598 1 R R 
131 IRAT 112 ACC379 R R 
132 GUAPO RE ACC218 R R 
133 RIO PARANAIBA 1231 7 R R 
134 GUARANI ACC1219 R MR 
135 DOURADAO ACC143 R MR 
136 IRAT216 ACC119 R S 
137 ORYZICA SABANA 6 TARROG R S 
138 MARAVILHA 88391A R S 
139 SACIA 1 87A897 R HS 
140 SACIA3 880045 R S 
141 SACIA-4 880050 R S 
142 ICTAIZABAL 1227 9 R MR 
143 MAKALIOKA TARROG S S 
144 CT10069 27 3 1-4 TARROG R MS 
145 FB 0007 3 1 6 1 M INGER R R 
146 Inca INGER S S 
147 CT11891 227M BCO SR R R 
148 CT11 026 3 9 IT 2P 2P 2 INGER MR R 
149 CIRAD410 BCO SR R MR 
150 CIRAD411 BCO SR R R 
151 PCT 6101010 BCO SR Done Done 
152 PCT 11101010 BCO SR Done Done 
W1ld R1ces 

O rufipogon ( 1 ) R 
O rufipogon (2) R 
O rufipogon (3) R 
O rufipogon ( 4) R 
O rufipogon (5) R 
O rufipogon (6) R? 
O rufipogon (7) R 
O rufipogon (8) R 
O rufipogon (9) R 
O rufipogon (1 O) HS 
O glabernma (1) R 
O glabernma (2) R 
O g/abernma (3) R 
O glabernma (4) R 
O glabemma (5) R 
O glabernma (6) R 
O glabernma (7) R 
O glabernma (8) R 
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Wlld R1ce 
O glabemma (9) S 
O barthu (1) 
O barthu (2) 
O barthu (3) 
O barthu (4) 
O barthu (5) HS 
O barthu (6) HS 
O barthu (7) HS 
O barthu (8) HS 
O barthu (9) HS 

• R = res1stant S - susceptible MR - mtermed1ate res1stance MS mtermed1ate 
suscep!tblilty HS = h1ghly susceptible 

Prospects 
Although the two 1den!lfied stra.ns can now be used for partlal res1stance stud1es 1n the 
greenhouse or field we st1ll need to refine the MR and MS nota!lon to an S or R notat1on We 
also have to search for a v.nulent stra.n for upland nce w1th durable part1al res1stance llke 1 RA T 
13 

Act1v1ty 2 

Act1v1ty 3 

ldent1fymg Part1al Res1stance to Blast m Commerc1al Vanet1es Released m 
LAC 

lntroducmg Part1al Res1stance mto Parents Already Used by the CIAT/FLAR 
Crossmg Program 

Mtche/ Vales Jatme Barrero Yoltma Ospma Edgard Tu/ande 
Dtana Delgado James Gtbbons 

8oth act1v1t1es were conducted at same t1me 

Methodolog1cal Tr1al 

Ob¡ect1ve 

An .noculated control stra1n 1n field tnals 1s essen!lal for study.ng part1al res1stance We therefore 
stud1ed the effect1veness of our selected control stra.n 1n the field 

Mater1als and methods 

We took advantage of the evalua!lon tnal to study the 1noculated control stra1n 1n the field at the 
Santa Rosa Expenment Stat1on 

A plast1c film barner was erected to 1solate the tnals F1fty days before sow1ng seeds of spreader 
nce llnes were cleaned w1th H1nosan" 50 EC (Ed1fenphos 50%) at a rate of 750 mi pe/ha The 
llnes were then sown Ten days after treatment the spreader llnes were .noculated us.ng dned 
leaves from plants .noculated 1n the greenhouse w1th the control stra1n used 1n the prev1ous 
1dent1ficat1on study 

The susceptible vanety Fanny was also sown as check 
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Results 
Ten days after treatment the new leaves of the spreader llnes were free of les1ons even though 
the JnoculatJon w1th dned leaves enabled us to obtaJn heavy d1sease pressure Although the 
1noculated control stra1n appears nonpathogen1c we are st1ll wa1!Jng on data to confirm th1s 
prellm1nary f1nd1ng 

Prospects 
Dunng th1s curren! semester (1998 B) 1n Santa Rosa condJtJons for an 1noculated control straJn 
are poor be1ng highly favorable for the bUJid up of an enormous pathogen1c 1noculum of 
ep1demJc proport1ons lf control 1s poss1ble under such cond1!ions we can unreservedly 
recommend th1s method for other areas 

Evaluat1on of Part1al Res1stance 

Ob¡ectlve 
The objectJve 1s to evaluate the part1al res1stance of vane!ies under condltJons more llke those 
found on farms than were !hose of the FLAR select1on tnals 

Matenals and methods 
Two tnals 1solated by a plast1c film barner were 1noculated w1th a control stra1n 

For the first tnal we planted 76 vanet1es JnoculatJng them w1th the stra1n Fanny 54 (llneage SR 
6) The spreader was Oryz1ca 1 wh1ch 1s spec1fically susceptible to SR 6 In the second tnal we 
planted 72 vanet1es and 1noculated them w1th the stra1n Oryz1ca Canbe 8 (31 2) (llneage SR 4) 
The spreader was Oryz1ca Canbe 8 wh1ch 1s spec1fically susceptible to hneage SR 4 

A th1rd tnal was conducted under FLAR cond11ions w1th 112 vanet1es We used the same 
spreader 1nocula!ion method and so on as was used by FLAR 

We used the Federer s tnal des1gn of 1ncomplete blocks w1th 20 vanet1es and 5 checks form1ng 
each block The 5 checks were ICA 10 Oryz1ca 1 INIAP 415 WC 360 and WC 362 For each 
vanety and check we used 2 rows 26 cm between rows and sowed 24 kg of seeds per 
hectare 

Results 
Harvest has JUSt been completed w1th more data st1ll com1ng 1n and analys1s JUSI beg1nmng 

Prospects 
We w111 use the 1nforma!ion on part1al res1stance among commerc1al LAC vanet1es to choose 
cul!ivars that presented the lowest levels of nsk aga1nst the v1rulent stra1ns used The 
~nformat1on on part1al res1stance of the FLAR progemtors m ay lead to poss1bly d1fferent cho1ces 

lf these methodologJcal changes w1th respect to the control stra1n seem appropnate we w111 
recommend th1s method to FLAR for 1ts select1on tnals 
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Act1v1ty 4 Part1al Res1stance of Potent1al Parents Used m the CIAT/FLAR Project 

Object1ve 

M1chel Vales JBime Borrero Yollma Ospma Edgard Tu/ande 
D1ana Delgado James G1bbons 

Sorne vanetles have durable part1al res1stance The objectlve 1s to demonstrate how h1gh the1r 
level of part1al res1stance 1s under crop cond1t1ons by f1rst 1dent1fy1ng v1rulent stra1ns 

Results and Prospects 
Dunng 1998 A we have not found v1rulent stra1ns for those vanet1es from Santa Rosa (see table 
above Act1V1ty 1) Fernando Correa suggested that for 1998 8 we try to find wulent stra1ns 
from the Alt1llanura one of four maJor geograph1cal reg1ons of the Colomb1an Eastern Pla1ns 
and compns1ng an area of h1gher savannas 8ecause of the d1fferent hab1tats we w111 not be 
able to ~noculate nce llnes 1n Santa Rosa w1th Altlllanura stra1ns We therefore need to establlsh 
an expenmental s1te 1n the Alt1llanura 

8 Use of 8reedmg Strateg1es for Part1al Res1stance to Blast 
M1chel Vales Ja1me Borrero D1ana Delgado Marc Henn Chátel James G1bbons 

Execut1ve Summary 
FLAR uses double haplo1ds from three way crosses We propase a new complementary scheme 
to 1nclude part1al nce blast res1stance select1on We are wa1t1ng for the first agronom1c 
evaluat1ons from natlonal partners of FLAR to beg1n th1s scheme 

Dunng 1998 A the new recurren! select1on scheme 1nclud1ng complete and part1al nce blast 
res1stance select1on was used for the trop1cal lowland populat1on PCT 6 H8 Th1s scheme 
1nvolved both strateg1es of llneage exclus10n and durable res1stance 

We have not yet rece1ved the necessary 1nformat1on on blast llneages from Argentina A new 
recurren! scheme that 1ncludes complete and part1al nce blast res1stance select1on was 
proposed for th1s country lt perrmts the ma1ntenance of complete res1stance genes wh1le the 
llneage 1nformat1on comes 1n 

Us1ng the new concept of a recurren! select1on populat1on w1th a narrow genet1c base we w1ll 
construct new gene pools for a large set of nce cropp1ng s1tuat1ons 

A collaborat1ve CIRAD/CIAT project 1s proposed (to beg1n October 15 1998) by CIRAD CA 
Montpelller w1th funds for 3 years from Thematlc Programmed Act1on (ATP 1ts French 
acronym) lt concerns blast pathogemc1ty adaptatlon 

Presentat1on 
See Output 3 A 
Th1s sect1on of work on part1al nce blast res1stance concerns 

Proposal and use of complementary select1on entena and schema for blast res1stance 
select1on accord1ng to ex1st1ng FLAR methods 
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Background 
See Output 3 A 

Actlvrty 1 

Objecbve 

Trad1tlonal Breedmg Usmg Selected Parents Collaborat1ve Work on FLAR 
Progenies Developed from Anther Culture 
M1chel Vales James G1bbons Za1da Lenflm 

To reinforce FLAR s ex1st1ng breed1ng procedures by conductlng new complementary actlvltles 
on durable blast res1stance These procedures 1nvolve anther culture 

Matenals and Methods 
The matena\s w1\l be denved f1rst from three way crosses fo\\owed by anther culture to create 
double haplo1ds and then selected at the Santa Rosa Expenment Stat1on for complete nce-blast 
res1stance and agronom1c tra1ts {F1gure 3 B 1 1) These matenals wlll then be sent to FLAR 
partners for agronom1c evaluat1on 

Sgrp 19-1 ppt ..cQ selectJ. 

P1/ P2// P3 
R """"' 

~ Double S uscep bl 
R--Haplo1des 

(complet esman ) 
Foral! 
hneages RRRRRRRRSS 

Agrom1C 
evaluahon 

Vanet1es +<{ 
\ \ 

\ 
Selecllon for / 
complete 
res1stance 1 
(venficabon) ¡ 

1 
Evaluauon for 
parl!al res1stance 

~Fanny 

~1 

F2 

Other 
~~fam1\hes 

1111 F3 

F1gure 3 B 1 1 Select1on for part1al and complete 
nce blast resiStan ce FLAR trop1ca 1 lowland nce 
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Prospects 
We are wa1t1ng for the results of lh1s evaluabon and to know the cho1ces made by FLAR 
partners so we can evaluate !he parbal res1stance leve! of the vanetles selected (F1gure 3 B 1 1) 

Another scheme 1s be1ng proposed for wor1< on segregat1ng progemes 

Act1v1ty 2 Recurrent Select1on Breedmg 
M1chel Vales Marc Henn Chlltel Ja1me Barrero D1ana Delgado 

Use of Ex1stmg Germplasm 

• Trop•callowland populatJon (PCT 6 HB) 
The breed1ng scheme outhned 1n 1997 has three parts (F1gure 3 B 2 1) anda new scheme for 
the output populabon and !he populat1on Wlth a narrow genetlc base (F1gure 1 A 1 1) 1s al so 
bemg proposed The three parts of the breedmg scheme are 

Strams 
of 
hneage 1 
to 
hneage 6 

Selectlon for 
complete R/ 
6 hneages 

O Male sterlle 

1:1 Male fertJie 

1:)- Selectoon 

R Resostant 
S Susceptible 

Selectlon for 
partlal R 1 straln x 
agronomoc traots 

F1gure 3 B 2 1 Recurren! Select1on schema for Complete 
and Part1al R1ce Blast Res1stance * " .. ""PCTO-Ha 9115198 

Select1on for complete res1stance (hneage exclus1on) 
50/190 81 hnes were selected for the1r complete res1stance spectrum to 6 11neages (11 
strams) 1n the greenhouse They are now be1ng recomb1ned w11h a sample of the field 
populat1on (Palm1ra) 

8elect1on for part1al res1stance 
396 plants from 190 81 were selected for the1r absence of complete res1stance to a stra1n 
1n the greenhouse Th1s stram wlll be used for the field tnal 
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Not all the plants were male fert1le w1th the result that we obta1ned 270 5 2 We are now 
prepanng the 1998 8 f1eld tnal for the evaluatlon of partlal res1stance 1n Santa Rosa (for 
methodology see Output 3 A Actlv1t1es 2 and 3) 

Conservat1on of the male stenllty gene and of part of the vanab11ity 
A recombmat1on cycle w111 be performed dunng the second semester Th1s cycle w1ll also 
functlon as the begmmng of a new complete cycle of recurrent selectlon 

• Temperate lowland populat1on (PQUI1) 
Sorne cycles of recomb1nat1on 1n new populatiOns must be performed before recurrent selectlon 
can be started For populat1on PQUI 1 we are therefore performmg another cycle of 
recomb1nat1on 

Tropical lowland nce for Argentma (Umvers1t1es of Comentes and La Plata) 
Populat1ons rece1ved from Marc Henn Chatel are bemg stud1ed 1n Argentina and used to make a 
new one 8ecause noth1ng 1s known of the blast llneages 1n th1s area a scheme of recurren! 
selectlon that 1ncludes selectlon for partlal blast res1stance was proposed Sorne arrangements 
have been made to ma1nta1n the genes for complete res1stance untll complete mformatlon on the 
llneages amves A new recurrent select1on scheme was also proposed (F1gure 3 8 2 2 1) 

Ress1enc 
Completa y 
Rec:oi'I"D nac:ICJ 

Recomb naCIO 

Resstenc1a 
Parcel y 
otrc ca acteres 

•"' """"' 

Salda 

O<t 

0 Androeste r 

[J Fertl 

Abnl Abl Ab 1 

--+52 51____,.52 S2 

EEP Palmra 
EESR Sant R sa 
RA Argentl 

EESR EEP EESR EESR .. ~ .. ~ .. 
S1 S3 S3 
RA RA RA 

Ftgure 3 B 2 2 Recurren! Seleclton for Parttal 
and Complete Reststance and Agronomtc 
Trarts Umv Comente Argentma 
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Spectflc Germplasm Development 
We used the new concept of a recurren! selectron populatron wrth a narrow genetrc base (see 
Output 1 A Actrvrty 1 Materral rr Populatron wrth a narrow genetrc base ) Wrth the first cycle 
of crossrngs the followrng gene pools were developed 

Temperate lowland rtce 

Source populatron for male stertlrty 

Progemtors for 
Yreld 
Grarn qualrty 
Cold tolerance 
Gram quahty 
Durable resrstance to Pyncu/ana 
Complete resrstance to Pynculana 

Troprcallowland savanna rtce 

Source populatron for male sterrhty 

Progenrtors for 
Yreld 
Resrstance to entorchamrento 
Grarn qualrty 
Early maturmg 
Tolerance of actd sotls 
Durable resrstance to Pynculana 
Complete resrstance to Pynculana 
Resrstance to hoJa blanca 
Resrstance to Tagosodes 
Resrstance to entorchamrento 

• Troprcallowland rtce (1) 

Source populatron for male sterthty 

Progemtors for 
Yreld 
Grarn qualrty 
Durable resrstance to Pynculana 
Complete resrstance to Pynculana 
Resrstance to hOJa blanca 
Resrstance to Tagosodes 

PCT12 

BR IRGA417 
BR IRGA417 

Inca 
Inca 
IRAT 13 
Oryzrca Llano 5 

PCT 11 

CIRAD 409 (= lrne 30) 
GIRAD 409 (= lrne 30) 
GIRAD 409 (= lrne 30) 

Frnal genettc 
partrc1patron 
25% 

18 75o/o X 4 

25% 

15o/o X 5 

CIRAD 409 (= lme 30) 
CIRAD 409 (= lrne 30) 
IRAT 13 
Oryzrca Llano 5 
FB 0007 
FB 0007 
CT11026 3 

PCT6 

Oryztca Yacu 9 
Oryzrca Yacu 9 
IRAT 13 
Oryzrca Llano 5 
FB 0007 
FB 0007 
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• Trop1callowland r~ce (2) 

Source populat1on for male ster1hty PCT 6 

Progemtors for 
Y1eld BG90 2 X O rufipogon 
Gram quahty Oryz1ca Yacu 9 
Durable res1stance to Pyncularta 1 RA T 13 
Complete res1stance to Pyrtculana Oryz1ca Llano 5 
Res1stance to hoja blanca FB 0007 
Res1stance to Tagosodes FB 0007 

• Upland r~ce for the cold h1ghlands 

Source populat1on for mala ster1hty 

Progemtors for 
Y1eld 
Gra1n quahty 
Cold tolerance 
Gra1n quahty 
Durable res1stance to Pyncularta 
Complete res1stance to Pyncularta 

Tropical upland r1ce 

Source populat1on for male ster1hty 

Progemtors for 
Y1eld 
Drought res1stance 
Gra1n quahty 
Tolerance of ac1d so1ls 
Durable res1stance to Pynculana 
Complete res1stance to Pyncu/ana 

Act1v1ty 3 Trammg 

PCT 13 

CT1 0069 27-3 1-4 
CT1 0069 27 3 1-4 

Inca 
Inca 
IRAT 13 
Oryz1ca Llano 5 

PCT 11 

CIRAD 403 
CIRAD403 
CIRAD 400 
CIRAD409 
IRAT 13 
Oryz1ca Llano 5 

Nat1onal Recurrent Select1on Breedmg Course 1n Venezuela 

25% 

15% X 5 

25% 

18 75% X 4 

25% 

15% X 5 

M1chel Valés 

A course 1s be1ng prepared for DANAC San Felipe Venezuela (September 21-26 1998) 

V1s1ts and F1eldwork Wlth NARS 
V1s1t to the R1ce Hybnd Program GIRAD G41 Pelotas R1o Grande do Sul Braz1l (March 14 18 
1998) 

Part1C1pat1on 1n the FLAR momtonng tour of the Southern Cene (March 19 21 1998) 
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D1scuss10ns w1th partners of CONARROZ (ASPAR FENCA CIAT Boliv1a and CAISY) on 
Boliv1a s part1C1pat1on 1n FLAR Bolivia (March 25 26 1998) 

V1s1t to the recurren! select1on program at the INIA stat1on Qwlamapu Ch1le (May 14 15 1998) 

Presentatlon of a proposed new recurren! selectlon scheme for nce blast res1stance at the 
Umvers1ty of Comentes Argentma (May 18 19 1998) 

Presentat1on of a proposed collaborat1ve project on upland nce w1th salt tolerance upland nce 
for favorable areas blast res1stance and upland nce for cold h1ghlands (see below) at the 
Umvers1ty of Tucuman Argentina (May 20 1998) 

Rev1s1on of the DANAC research proJect rev1s1on of the Nat1onal Plan for R1ce Breedmg 
rev1s1on of the course preparat1on on recurren! select1on and oral presentat1on on durable nce 
blast res1stance at FUNDARROZ Venezuela (July 19 23 1998) 

Part1C1pat1on m Conferences 1998 
(presented m chronolog1cal order) 

27th R1ce Techn1cal Workmg Group Meet1ng March 1-4 Reno Nevada USA 

6th RENAPA (Nat1onal Meeting on R1ce Research) March 9 13 G01an1a Go1as Brazli 

Th1rd Upland R1ce Breeders Workshop March 9 13 Go1an1a G01as Braz1l Oral presentat1on 

F1rst Advanced Course on the lrngated R1ce Crop March 24 26 Carmen del Parana Paraguay 

F1rst lnternnatlonal Workshop Seed Essent1al Input of Modern Agnculture May 11 13 Peru 
Oral presentat1on on the Collaborat1ve CIRAD/CIAT/FLAR R1ce Program 

Second lnternat1onal R1ce Blast Conference August 2 8 Montpellier France Presenta!lon of 
three posters on durable nce bias! res1stance and recurren! selec!lon We also d1scussed 
poss1ble collaborat1on w1th GIRAD CA Montpellier w1th financ1al support from the French 
Themat1c Programmed Act1on (A TP) 

7th lnterna!lonal Congress of Plant Pathology August 8 6 Ed1nburgh Scotland UK 

lnternat1onal Sympos1um on R1ce Germplasm Evaluat1on and Enhancement August 30-
September 2 Stuttgart Arkansas USA Poster presentat1on on recurren! select10n 

Act1v1ty 4 Preparmg a Manual on Part1al Res1stance to Blast 
M1chel Valés 

Sound knowledge of agncultural and research pract1ces m LAC IS needed to wnte a techn1cal 
manual The manual w11i be first presented as a slide show (w1th the slides made on PowerPomt) 
to test the clanty of techmcal mformat1on and recommendat1ons and to ascertam react10ns 
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OUTPUT 3 RICE PEST ANO GENETICS OF RESISTANCE CHARACTERIZED 

e R1ce HoJa Blanca V1rus A 
Lee Ca/vert 

lntroduct1on 

The objectJve of th1s proJect JS to mJ!Jgate losses due to nce hoja blanca wus and 1mpact JS 
measured as !he prevent1on of losses S1nce RHBV causes a cycllc dJsease !he absence of the 
dJsease JS not suffic1ent to cla1m 1mpact RHBV has been present elevated levels 1n Colombia for 
!he las! three years w1thout caus1ng sJgmficant losses Th1s contrasts w1th one reg1on 1n Peru 
where a RHBV ep1demJc caused a loss of 70% throughout 30 000 hectares 1n 1996 In the 
ColombJan llanos the farmers have SWJ!ched vanet1es and !he pnnc1ple type of nce now grown 
JS Selecta 320 In the Tollma valley of Colombia !he farmer changed from grow1ng Canbe 8 and 
Yacu 9 to Onz1ca 1 & 3 The change from susceptible to vane!Jes w1th JntermedJate 1n res1stance 
JS a key element 1n the control strateg1es that CIAT Fedearroz and Corpo1ca are promotJng 

There has also been a changa 1n the utJI!za!Jon of JnsectJcJdes There are fewer appllca!Jons of 
more expensJve bu! more selectJve less tox1c pes!JCJdes These changes apparently are 
chang1ng !he type of outbreak of RHBV The prev1ous epJdemJcs occur qUJckly w1th devastatJng 
results The curren! outbreak has been longer than expected WJ!h levels of RHBV remaJnJng 
h1gher than normal S!JII WJ!h few excep!Jons the percentage of Jnfected plants JS low enough 
that there the econom1c losses 1n Colombia have been very m1nor The new vanety Fedearroz 
50 w1th a h1gh leve! of res1stance JS now released 1n Colombia and Js part of the strategy to 
cont1nue to assure that th1s cycle of RHBV does not cause hardsh1p to the farrners 

At the beg1nn1ng of 1998 an outbreak of RHBV was reportad 1n Venezuela Although the 
vane!Jes and cropp1ng system are dJstJnct expert1se 1s be1ng mob11lzed to try to help preven! an 
epJdemJc from occurnng Th1s JS a challenge for the com1ng year Th1s reports details many of 
the actJvJtJes that are be1ng done to lessen the losses by RHBV and finally break the recumng 
cycles of th1s d1sease 

1 1 Development of Res1stance to RHBV and T onz1colus m nce 
Output 1 1 The release of vanetles wtth res1stance to both RHBV and Jts vector 
In Colombia a new nce vanety Fedearroz 50 was released to seed producers lt JS 1n the 
process of beJng mui!Jplled as cert1fied seed and wJII be 1n the field as a commercJal vanety by 
1999 In Venezuela a llne now des1gnated PN (plan natJonal) 004 has been selected for release 
as a new vanety Th1s vanety wJII be need until 2000 before there WJII be suffic1ent cert1fied seed 
8oth these vanet1es were testad at CIA T for res1stance to RHBV and tolerance to T or/Zico/us 
The release of these vane!Jes Js a m1lestone 1n the objectJve to reduce losses due to RHBV 

Act1V1t1es 1 1 1 & 1 1 2 Mamtenance of both vector and non vector colomes of T 
Or/ZICO/US 

The augmentatJon of !he RHBV research has created Jncreased demand for both vJrullferous 
and non vector planthoppers To meet the research demands a new sequenc1al colony on non 
vectors was started Also a second colony of VJruliferous planthoppers Js now beJng ma1nta~ned 
lt 1s clear that !he gene!Jcs of res1stance of T ortz1cofus (the planthopper 1s a host of the RHBV) 
to the v1rus are more complicated !han a single recess¡ve gene 
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The development of a colony that remams cons1stently Vlruilferous 1s needed to reduce the 
workload to mamtam the h1ghly wuilferous colony and for genet1c stud1es of res1stance 1n the 
msect 

Table 1 A prehmmary study on the transm1ss1on of RHBV m success1ve generat1on of 
progeny of T orlzlco/us 

Acqutstlon on No No o/oof md1v1duals T OriZ/COIUS 

Populat1on 
RHBV mfected T or~z¡co/us pos1t1ve for 

v1rulent 
plants T or~z¡co/us 

Analyzed RHBV 
Y es No 

lmc1al 
Populat1on 

X 144 134 100 

M1 1 X 110 82 74 5 
M2 X 157 112 81 5 
M3 X 84 602 76 o 
M3 X 108 not used 67 9 
M4 X 130 129 64 3 

M4 X 133 not used 59 2 
M5 X 172 147 98 7 
M5 X 176 not used 95 9 
MS X 162 144 900 
MS X 142 not used 90 7 
M7 X 170 124 75 6 
M7 X 168 not used 863 

1 M masa! 
2 The 1nsects that were fed on RHBV mfected plants and were pos1t1ve for transm1ss1on of the 
v1rus were used to estabilsh the next generat1on w1thm the colony 

In order to ach1eve a h1ghly wuilferous colony vectors were selected for 8 generat1ons The 
system was not closed untli the forth generallon and there 1s lower fecund1ty 1n the mnth 
generat1on Between generat1ons the colony vaned from 65% to 1 00% vectors (table 1) The 
select1on dunng the first 7 generatlons mcluded vectors that had acqUired the v1rus by both 
transovanan transm1ss1on and feed1ng on RHBV mfected plants Whlle colon1es w1th a h1gh leve! 
of transm1SS1on can be mamtamed w1th constan! care 1t appears more d1fficult to obtaJn colomes 
of planthoppers that are umversally susceptible The planthopper res1stance to RHBV 1s 
probably a mult1gemc tra1t and very ilttle 1s known about the mechamsms of res1stance Also 
there could be other factors such as endosymb1ont1c yeast that could mfluence the transovanan 
transm1ss1on There 1s a need to understand the relat1onsh1p between mode of acqU1st10n of the 
v1rus and the ab1ilty of the v1rus to repilcate w1th1n the planthopper The host plant 1nteract1on 1s 
one of the key factors 1n the cycilc nature of th1s d1sease 

1 1 3 & 1 1 4 Screenmg of germplasm for res1stance to RHBV and T or~z¡co/us 

Cantidad de msectos con la cual se diO IniCIO a la progeme siguiente 
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Evaluat1ons to 1ncorporate sources of res1stance to RHBV are conducted tw1ce a year 1n the 
field Tnals from the second semester of 97 and the first semester of 1998 are 1ncluded 1n th1s 
report Dunng th1s penod more than of 12 000 hnes were screened for res1stanct to RHBV (table 
2) The number of lmes that are be1ng screened contlnues to 

Toleran! lntermed1ate Susceptible Lmes that 
No of hnes need 

Test 
evaluated 

Reactlon React1on React1on evaluat1on 
(O 1 3) (5) (7 9) 

repeated 

RHBV 12300 5938 1546 4561 255 
(48 3%) (12 6%) (37 0%) (2 1%) 

T onz1colus 2943 1589 133 862 359 
(54 0%) (4 5%) (29 3%) (12 2%) 

= Standard1zed system of evaluatlon for res1stance to RHBV and tolerance to T onz1co/us 

1ncrease and th1s reflects the 1mportance breeders are g1v1ng to RHBV The hnes that were 
evaluated were from CIAT FLAR FEDEARROZ and Colombia CORPOICA INGER Costa 
R1ca Venezuela NPAM Sunnam Cuba IIA VIARC and USA LSU 

Smce the screemng for tolerance to T onz1co/us 1s 1n the greenhouse and IS sub¡ect to more 
hm1tat1ons only hnes that have RHBV res1stance and other des1rable charactenst1cs are ehg1ble 
to be screened Nearly 50% of the matenals bemg screened are class1fied as res1stant matenals 
Th1s contmues a three year trend 1n wh1ch the percentage of RHBV res1stant matenals were 27% 
1n 1996 44% 1n 1997 and 54% 1n 1998 The mcreased number of hnes that have res1stance 
1nd1catmg better ut1t1hze of the nce genepools The large number of res1stance hnes allow the 
breeder more chance to select for other des1rable agronom1c and pest res1stant tra1ts 

1 1 5 Ass1stance m estabhshmg colomes of T onz1co/us 

1 2 Stud1es of plant res1stance to T onz¡co/us 
The screemng methods for breed1ng RHBV res1stance 1nclude res1stance to the v1rus and 
tolerance to the planthopper vector The expenence w1th Llanos 5 has caused a ma¡or change 1n 
the development of RHBV res1stance and has h1ghhghted the need to understand how the 
d1fferent mechamsms of res1stance mteract Llanos 5 1s res1stant to RHBV but at the field level1t 
appears to be susceptible to RHBV The pnnc1pal componen! of RHBV res1stance IS the plan! 
escapes 1nfect1on and th1s effect becomes more pronounce at 20 25 days after plantlng 
Therefore res1stant vanet1es hke Llanos 5 can be 1nfected w1th RHBV when the plants are young 
Tolerance 1s determ1ned by subjectmg the plants to h1gh levels of planthoppers and determmmg 
the leve! of mechamcal damage Those w1th httle to no mechamcal damage are cons1dered to be 
toleran! matenals In order to understand the 1nteract1on between 1nsect and v1rus res1stance the 
mechamsms of res1stance must be determmed The other actiVIty that was started th1s year 1s a 
genet1c analys1s of the plant 
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By tncreastng our knownledge the host/pest 1nteract1on a more systemtc selectton of parental 
matenals and progeny can be developed Thts ts also a prereqUtst to develop marker atded 
seleclion 

1 2 1 Evaluatton of anttbtosts to T onz1cotus In advanced lmes and commerctal vartettes 
The mass screemng usmg T onz1co/us 1s htghly effictent for selectlng nce that 1s toleran! to the 
planthopper The type of screenmg ts not forced feed1ng and 11 says httle about the mechamsm 
of tolerance The mechamsm of res1stance can tnfluence the stabil1ty of the tratt In general 
antlbtosts ts generally less stable because 1t places greater select1ve pressure on the msect The 
vanety Fedearroz 50 was selected for test1ng because 11 ts a new vanety and 1! JS est1mate the 
stab1hty for res1stance to RHBV and the planthopper vector 

Table 3 The mortahty of T or/Zicolus when force fed on dtfferent vartetJes of rtce 

Plant Number of days for 25 50 and 
reactton to 75% mortahty of T ortztcolus Vartety 

25% 50% 75% 

lrat 124 
Toleran! 

6 1 12 8 27 o 
(antlbtOtlC) 

FB0007 Toleran! 10 1 13 9 19 o 
Oryz1ca 1 Toleran! 12 o 17 6 25 9 

Bluebonnet Susceptible 
15 8 22 2 31 o 

50 

In the first set of expenments the vanety lrat 124 was used as the vanety that has antJbtosts as 
a mechamsm of reststance to T onz1co/us Bluebonnet 50 was the susceptible control Onztca 1 
and Fedearroz 50 were the test vanetles The surv1val of T onz¡co/us was determmed for four 
expenments us1ng fifty msects on each vanety for each expenment IndiVIdual msects were 
placed on stngle plants The results are reported as the lime until 25% 50% and 75% of the 
1nsects d1ed Stnce Bluebonnet 1s an excellent host for the msect the mortahty on thts vanety 
was constdered to be the natural mortahty of the populatton There was an 1ml1al raptd mortal1ty 
on lrat 124 w1th 25% of the tnsects dymg 1n the first SJX days Thts rap1d mortahty contJnued and 
at 12 8 days 50% of the tnsects were dead After that the surv1v1ng tnsects appeared to be 
adapted to the vanety Stnce lrat 124 1s report as a vanety w1th antJbJosts the results were 
somewhat surpnsmg Posstbly there ts tolerance tn the planthopper populatton to the antlbtottc 
factor 1n lrat 124 lt took 1 O days for 25% of the tnsects to dte on Fedearroz 50 After th1s the 
mortahty was very rap1d wtth 50% at 14 days and 75% at 10 days One test was made wtth the 
accesstons P1274 andO llanos 4 the parents of Fedearroz 50 In the s1ngle tnal the mortahty of 
tnsects was slowest on P127 4 shght faster on O llanos 4 and most severe on Fedearroz 50 ls 
the mortahty of tnsects due to anttbJosts and wtll thts lead to a raptd breakdown of reststance to 
T onz1co/us? Further stud1es are betng done to learn more about the mechamsm of reststance 
1n Fedearroz 50 
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1 2 2 Evaluat1on of setthng preference of T Oriz1cotus m selected vanet1es of nce 
In a prehmmary mvest1gat1on 1n order to understand mechamsms of rephcated expenments usmg 
5 vanet1es were done The ma¡or problem was a fa1rly h1gh mortahty of planthoppers The 
env1ronment cond1t1ons are be1ng mod1fied to reduce the mortahty The vanetles tested were IR 
8 C1ca 8 Llanos 5 Fedearroz 50 and Makal1oka The react1on of the vanet1es to the 
planthopper and RHBV are shown 1n table 2 The number of 1nsects on each plan! were counted 
at 2 4 8 24 48 and 72 hours after the release of the msects There were no clear d1fferences 
unt1l 48 and 72 hours Makahoka 1s a vanety w1th the antibiOSIS as the mechan1sm of res1stance 
lo the planthopper Th1s vanety had s1gmficantly less msects per plan! compared w1th the other 
vanetles (table 2) There were no S1gn1ficant d1fferences for setthng preference between the 
other vanet1es lf there 1s no setthng preference for Llanos 5 then another explanatlon 1s needed 
lo explam the field observatlons that under moderate pressure 11 1s the vanety m wh1ch RHBV 1s 
most prevalen! These results are prelimmary and the focus w11i be on reduc1ng the mortahty rate 
Wilhln the expenments and mak1ng observat1ons for a longer penod of time 

1 3 lnsect1c1de tnals to determme the effect of msect1c1des on the planthopper and its 
natural enem1es 
An companson of the effects of 9 d1fferent 1nsect1C1des treatments to control T OriZ/co/us was 
made The 1nsectldes 1nclude low cost general pest1c1des h1gher cost more select1ve pest1c1des 
and an entomopatogen The treatment w1th one except1on were made a 15 days after plantmg 
The number of nymphs and adult planthoppers were counted lf these were mfected w1th 
paras1tes th1s was also noted The sp1ders were the md1ctor of the level of predators Dunng th1s 
expenement there were heavy ra1ns and the populatlons of planthopper was low dunng the first 
40 days of the crop There were no d1fferences between the 1nseci1C1de treatments and the 
control In the later part of the expenment the planthopper populat1ons were h1gher and there IS 

useful 1nformat1on on the 1nteract1on between the predators paras1tes and the populat1ons of the 
planthoppers Th1s expenment 1s st1ll be1ng analyzed and the mformat1on 1s be1ng used to des1gn 
multlfocat1onal 1nsectlc1de tnals 

1 4 Ep1dem1ology for RHBV 

1 41 Surveys of RHBV mc1dence m nce and T onz1cotus 
Th1s year there was an mcrease m the level of vectors 1n the hum1d Canb e zone The 
percentage averaged 7 4% vectors and there were sorne pockets w1th up to 20% vectors that 
were expenencmg outbreaks of RHBV There are stlfl not enough samples from that reg1on lo 
make determine how w1despread are the h1gh levels of vectors The central reg1on 1nclud1ng the 
departments of Tohma and HUlla contmue to have an steady 1ncrease 1n the percentage of 
vectors (F1gure 1) Hu1\a has gone from less !han O 5% m second semester 95 to 2% vectors m 
the first semester of 97 Th1s 1s stlfl a very low level and no control recommendatlons are bemg 
made Tohma has 1ncreased from 2% 1n the first semester of 95 to 5 5% vectors 1n the second 
semester of 97 There 1s extens1ve 1nformat1on from these reg1ons and RHBV 1s prevalen! 
throughout Tohma espec1al\y m the northem reg1on 

Dunng the survey three zones were 1dent1fied as the areas at greatest nsk for outbreaks of 
RHBV The northern reg1on of the Tohma val\ey was one of the zones havmg h1gh levels of 
RHBV 1nfected plants and VlrUhferous vectors Dunng the last year the 1nc1dence of RHBV and 
v1ruhferous vectors has 1ncreased 1n the central reg1on of Tohma 
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1 4 2 Tr1als for RHBV field res1stance 
The field expenments to s1mulate the 1nfect1on levels and damage are done us1ng a part1ally 
random1zed plot des1gn and d1fferent levels of vector pressure Each senes of expenments are 
done w1th core vanet1es and a group of test vanet1es Th1s year the most popular commerc1al 
vanet1es 1n Colombia and sorne prom1s1ng new hnes were the tested for the1r react1on to RHBV 
The est1mate for the h1gh RHBV pressure 1s 4 5 planthoppers per plan! The low 1noculum 
pressure 1s 1 2 planthopper per plan! The control group has no planthoppers hberated W1lh1n the 
plots The planthoppers are released at 15 days after planhng To m1n1m1ze the effect of 
movement of 1nsects each vector treatment block 1s separated from the other Th1s prevents 1! 
from be a completely random1zed block des1gn 
The susceptible check vanet1es of O canbe 8 and C1ca 8 had 78% and 63% of the plants 
1nfected 1n the block w1th !he h1ghest vector pressure The1r react1on under lower pressure was 
20% of !he plants were 1nfected A popular vanety Th1land1a had more !han 60% of the plants 
1nfected under h1gh pressure but only 10% under low pressure Th1s vanety 1s now class1fied as 
susceptible and 1s not recommended 1n areas at nsk for outbreaks of RHBV The popular 
vanehes L1nea 2 and Selectra 3 20 were JntermedJate 1n the1r react1on to RHBV w1th about 40% 
of the plants 1nfected under h1gh vector pressure Oryz1ca 3 1s ene of the bes! JntermedJate 
vanehes w1th about 30% of the plants 1nfected under h1gh vector pressure About 20% of the 
plan! of the new vanety Fedearroz 50 were 1nfected 1n these cond111ons An advanced l1ne that 1s 
to be released 1n Venezuela CT10310 (PN004) had only 10% of the plants 1nfected Th1s hne 1s 
excellent and has now been tested 1n two expenments Th1s contrasts w1th the advance hne 
Fedearroz 50 1n wh1ch about 30% of !he plants were 1nfected Th1s has also been repeated 1n 
two expenents and the vanety shows only 1ntermedJate res1stance 

Th1s type of tnal g1ve a d1rect companson of the vanet1es under both h1gh and low 1noculum 
pressure The d1fferences are greater under the h1gh pressure and that 1s the most 1mportant 
block 1n th1s type of expenment Although 11 1s not eqUJivalent to a natural 1nfestahon the results 
allow the ranking of vanehes under fa1rly severe condi!Jons Th1s rank1ng 1s be1ng used 1n the 
control recommendat1ons that are be1ng d1stnbuted 1n !hose reg1ons w1th more !han 3 5% of the 
plan! 1n the f1eld show~ng symptoms of RHBV These trails w111 conlinue to be able to make 
recommendat1ons about commerc1al vanet1es throughout the reg1ons where RHBV 1s present 
and to help determ1ne wh1ch advanced hnes have the greatest res1stance to RHBV 
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Table 4 F1eld evalua!ion of commerc1al vanet1es and advanced hne w1th three levels 
of vector pressure 
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1 4 3 Measunng the nsk potent1al of selected nce growmg reg1ons 
The mon1tonng of Colombia for RHBV mc1dence and the analys1s of v1ruhferous T onz1colus 
populat1on cont1nued 1nto the th1rd year Over three hundred samples were collected and 
analyzed The tendency 1n the Departments of Huila and Tohma are for h1gher levels of RHBV 
and the correspondmg h1gher percentage of vectors 
There 1s some sh1ft for h1gher levels of RHBV 1n the central and northern areas of the Tohma 
The maJonty of the observat1ons are for levels of RHBV that are below the level that cause 
econom1c damage In Tohma there 1s both good chem1cal control of planthopper populat1ons and 
much of the area 1s planted w1th vane!ies w1th mtermed1ate res1stance to RHBV There 1s also a 
tendency 1n the Llanos for h1gher 1nc1dence of RHBV 
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Both Tohma and the Llanos have had elevated levels of RHBV for the last three years The 
hypothes1s for the cychc ep1dem1c 1s for 1ncreasmg levels of RHBV that comes to a peak 1n wh1ch 
there are very h1gh mc1dence of RHBV 1n the field and large econom1c losses After all the 
potent1al vectors are 1nfected w1th the v1rus there 1s a change 1n the populat1on and those 
1nsects w1th res1stance to RHBV become dom1nant lt 1s too early to pred1ct 1f the cycle has been 
changed but 1! 1s poss1ble that w1th only modest pressure the percent of the populat1on w1th the 
genet1c capac1ty to transm1t RHBV w111 remam h1gh for a much longer t1me Even though 1t w1ll 
take extended v1g1lance to preven! an ep1dem1c th1s tendency 1s a des1rable change because the 
are no dramat1c losses 
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OUTPUT 3 RICE PEST ANO GENETICS OF RESISTANCE CHARACTERIZED 

D Control of RHBV (R1ce HoJa Blanca V1rus) through Nucleoprotem Med1ated 
Cross Protect1on m Transgemc R1ce 

Za1da Lentm1 

R1ce ho¡a blanca v1rus (RHBV) 1s one of the ma¡or d1seases afectlng nce 1n tropical Amencas 
RHBV d1sease was first reported 1n 1935 and smce then mayor outbreaks of the d1sease had 
caused up to 80% of y1eld loss Most popular vanet1es are res1stant to the vector but are 
susceptible to the v1rus The breed1ng res1stance 1s conferred by one or two genes but plants 
carrymg th1s source of res1stance are susceptible at younger ages than 25 day old The 
uncertamty of ep1dem1cs induces farmers to spray 1nsect1C1des to control sogata !he 
planthopper vector of RHBV There 1s a need to 1ncorporate additlonal sources of res1stance 1nto 
1mproved germplasm to ensure stable and durable res1stance smce the res1stance present 1n 
most vane!ies 1s from a s1ngle res1stant source The mam goal of th1s proJect IS to prov1de new 
source(s) of res1stance to m1mm1ze the possiblhty of an outbreak of !he d1sease by (1) 
transform1ng nce w1th novel gene(s) for RHBV res1stance and (11) mcorporatlng these genes 1nto 
Lat1n Amencan commerc1al vanet1es or 1nto genotypes to be used as parents 1n breed1ng 
Prev1ous reports descnbed the part1cle bombardment genetlc transformaban protocol opt1m1Zed 
for 1nd1ca Latlnamencan genotypes the preparat1on of gene constructs conta1mng the RHBV 
nuclear (N) prote1n gene and the RHBV NS4 nonstructural prote1n an!isense gene Last year we 
reported the generat1on and select1on of RHBV N transgemc hnes from the Colomb1an nce 
commerc1al vanety C1ca 8 showmg stable RHBV res1stance on T2 progeny plants The RHBV 
N transgemc hnes A3-49 56 60 and -101 showed a s1gmficant delay In the development of the 
d1sease and reduced seventy of the symptoms (d1sease react1on from O 1 to O 3) 1n contras! to 
the non transgemc control C1ca 8 ( d1sease react¡on O 8 when usmg a ratlng scale of O to 1) 
wh1ch was h1ghly susceptible at 23 days after the RHBV lnfectJon These transgemc hnes 
showed a y1eld potent1al of 46% to 64% h1gher than !he non transgemc C1ca 8 control 

Follow1ng 1s reported the study 1n progress d1rected to determme the 1nhentance and express1on 
of the N protect1on 1n other genet1c backgrounds of mterest for breedmg Th1s study a1ms to 
eluc1date 1f the N transgene could be used to complement the breed1ng res1stance source 
already ava1lable to fully protect plants younger !han 25 days of age 

lnher1tance and express1on of the RHBV nucleoproteJn cross protect1on m 
d1fferent genetJc backgrounds 

In th1s work T3 progeny plants were selected based on the res1stance leve! and agronom1c tra1ts 
from the correspondmg T2 progeny hne (Table 1) Individual T3 progeny plants from the 
selected C1ca 8 N transgemc hnes were first analyzed by nested PCR to detect the plants 
carry1ng the N transgene Those plants were chosen as fe m ale parents and crossed w1th 1) the 
breed1ng fixed hne CT8008 3 12 3P M 1P h1ghly susceptible to RHBV 2) the vanety Oryz1ca 1 
w1th moderate res1stance and 3) the vanety Fedearroz 50 (FD50) h1ghly res1stant to RHBV 
Controls cons1sted of F1 crosses between the non transgemc C1ca 8 and CT8008 Oryz1ca 1 
and FD50 respect1vely Plants 10 day old and 20 day old of each F1 cross were 1nfected w1th 
RHBV under greenhouse conditlons V1ruhferous n1mphs from a vector colony w1th at least 85% 
of v1rulence were used F1ve mmphs per plant were placed onto each plant conta1ned w1thm a 
plast1c tube 
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N1mphs were allowed to feed on the plant for 5 days Plants were evaluated weekly and up to 54 
days after mfect1on for the development of RHBV d1sease and plan! v1gor Evaluat1ons for 
performance of agronom1c tra1ts 1s stlll1n progress 

Table 1 D1sease react1on and y1eld potent1al of T2 progeny plants from RHBV N C1ca 
8 transgemc hnes selected as female parents 

Lme D1sease react1on Gra1ns/ plant 

A3-49 

56 17 
60-4 

60 12 
101 5 

101 18 
C1ca 8 mfected 

C1ca 8 non 1nfected 

004 
o 09 
o 04 
o 00 
o 03 
o 51 (O 10) 
o 00 

1332 
728 
582 

1240 
67 
70 

1218 

Numbers 1n parentheses refer to the standard error 

(48) 
(343) 

Results showed that the non transgemc F1 s were s1gmficantly more susceptible than the 
res1stant parent suggesstlng that the natural res1stance source 1s encoded by non dom1nant 
gene(s) Crosses w1th the transgemc hnes A3-49 60-4 5 A3-49 60-4 13 A3-49 60 12 3 and 
A3-49 101 18 19 were s1gmficantly more res1stant (about 40%) to RHBV than the correspondmg 
F1 non transgemc cross when us1ng 1 O day o id plants (Figure 1) A s1m1iar trend was obtamed 
when plants were mfected at 20 da y old The h1gher leve! of res1stance of the transgemc F1 s 
was noted on the crosses w1th the susceptible the mterrned1ate res1stant and the h1ghly 
res1stant genotypes and 1n some cases the res1stance leve! was s1m1iar to the res1stant parent 
(Figure 1) These results suggest that the protectlon conferred by the RHBV N transgene 1s 
expressed mdependently of the genotype background and that the transgene could be used to 
complement the natural res1stance source These crosses are currently be1ng evaluated for 1ts 
performance for agronom1c tra1ts Future work w111 1nclude the evaluat1on of the res1stance 
segregatlon 1n F2 populat1on to deterrnme the 1nhentance and stab1hty of th1s tra1t through 
selfing and the 1mt1atlon of a marker ass1sted select1on backcross breed1ng scheme for the 
mtrogress1on of the RHBV N transgene mto CT8008 3 12 3P M 1P Oryz1ca 1 Fedearroz 50 
and C1ca B parental genotypes The select1on process w111 be a1ded by MAS usmg the presence 
of the RHBV N transgene as the trace marker In order to 1mplement th1s type of molecular 
select1on the correlat1on between the leve! of res1stance and the presence of the transgene as 
well as the effect of the plant age on the leve! of the res1stance conferred by the RHBV N gene 
are currently bemg analyzed 

Collaborators C Gamboa (Danac Venezuela) L F Fory (IP4) Z Lentlm (SB2 IP4) J G1bbons 
(FLAR) L Calvert (IP4) 1 Lozano (IP4) E Tabares (SB2) 
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F1gure 1 D1sease development on 10 day old progeny plants from 
crosses between Cica 8 RHBV N transgemc lmes and three genotypes w1th 
d1fferent levels of RHBV res1stance Fedearroz 50 {FD 50) h1ghly res1stant 
Oryz1ca 1 1ntermed1ale res1stant and CT 8008 h1ghly suscess 
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OUTPUT 3 RICE PESTS ANO GENETICS OF RESISTANCE CHARACTERIZED, 
~\vv'" 

Franc1sco Morales 

E R1ce Str1pe Necros1s V1rus (RSNV) 

ActiVIty 3 1 Charactenzatton of nce stnpe necrosts vtrus 

R1ce stnpe necros1s v1rus (RSNV) 1s a tentat1ve member of the Furov1rus group first observed as 
a nce pathogen 1n West Afnca 1n 1984 The v1rus and 1ts fungus vector Po/ymyxa sp emerged 
1n Colombia 1n the early 1990s causmg concem among nce growers 1n the Eastem Plams of 
Colombia Y1eld losses m nce fields located m the mumcJpahtJes of Castilla la Nueva y San 
Carlos de Guaroa were est1mated at 20% 1n 1991 Followmg three years of 1nvest1gat1ons 
conducted by d1fferent mstJtut1ons 1n wh1ch d1fferent causal agents were proposed and m1lhons 
of dollars 1n pest1c1des were apphed w1thout a clear target the et1ology of the d1sease was 
eluc1dated by the V1rology Research Umt of CIAT 1n 1994 Further charactenzat1on of the v1rus 
and fungus vector were undertaken 1n 1996 w1th the financ1ng of the Bnt1sh Overseas 
Development Adm1mstratlon (ODA) and 1ts Compet1!1Ve Research Fac1hty (CRF) Th1s research 
seeks to determme the curren! dlstnbut1on and potentlal threat of RSNV m West Afnca and Lat1n 
Amenca 1n collaborat1on w1th the West Afncan R1ce Development Assoc1allon (WARDA) For 
the charactenzatlon of !he fungus vector and 1ts biologlcal tra1ts CIAT 1s workmg w1th Drs 
MJchael Adams and Ela1ne Ward of Rothamstead England Accord1ng to Dr Dav1d Johnson of 
WARDA RSNV has been observed 1n Senegal Gu1nea S1erra Leone lvory Coast Ghana 
Togo and N1gena 

Accord1ng to WARDA th1s d1sease 1s not cons1dered an 1mmedJate threat to nce product1on m 
West Afnca due to the artesanal nce product1on systems that predommate 1n that par! of the 
Trop1cs However RSNV has s1gmficantly affected some mechamzed nce crops 1n lvory Coast 
and S1erra Leone forcmg the WJ!hdrawal of susceptible upland nce vanet1es Th1s observaban 
clearly demonstrates that RSNV does have the potent1al to cause s1gmficant y1eld losses 1n West 
Afnca should the mechan1zat1on of !he crop become more w1dely adopted In Latm Amenca nce 
product1on 1nvolves a great deal of mechamzat1on and consequently the probab1hty for rap1d 
dlssem1na!Jon of RSNV 1n the ma1n nce grow1ng areas 1s h1gh The w1de d1stnbut1on of RSNV m 
Colombia 1s a clear demonstrat1on of the rap1d d1ssemmatJon potent1al of the v1rus and vector m 
trop1cal env1ronments and mechan•zed nce croppmg systems 

3 1 1 lsolat1on of RSNV from 1nfected r1ce plants 

Dunng 1998 an 1mproved punficatlon method was developed for the Colomb1an RSNV 1solate 
The prev1ous RSNV punficatlon method developed 1n West Afnca by French Vlrolog1sts resulted 
1n low v1rus y1eld when ut1hzed for the 1sola!IOn of the Colomb1an ISOiate of RSNV The 1mproved 
RSNV punfica!lon method does not use orgamc solvents but d1fferen!lal cycles of low and h1gh 
speed centnfugat1on complemented w1th dens1ty grad1ent centnfugat1on The 1mproved 
punficatlon method 1s also complemented by the util•zat1on of RSNV mfected foliar t1ssue 
1noculated under controlled glasshouse cond1tlons at CIA T Th1s v1rus 1nfected t1ssue 1S more 
su1table for •solatlon of RSNV because field grown plan! t1ssue mfected by RSNV rap1dly 
ox1d1zes upon homogemzatlon 
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3 1 2 Phys1cal and chem1cal character1zat1on of RSNV 

Most of the phys¡cal and chem1cal propertles of the Colomb1an RSNV have already been 
reported 1n the 1997 annual report The new punficat1on method has made poss1ble the 1Solat1on 
of enough RSNV to produce a polyclonal antlserum for the charactenzat1on of the ant1gen1c 
propert1es of the v1rus Of part1cular 1nterest 1s the relat1onsh1p that ex1sts between the Afncan 
and Colomb1an 1solates of RSNV Prehmmary tests w1th the th1rd bleed1ng of the 1mmumzed 
rabb1t 1nd1cate that the polyclonal ant1serum 1s spec1fic and that 1! does not react w1th extracts 
from v1rus free nce plants Consequently th1s ant1serum 1s be1ng fractlonated for the 
1mplementa!ion of the h1ghly sens1t1ve ELISA techmque Th1s techmque makes poss1ble the 
detect1on of the v1rus 1n a large number of d1seased nce plants 1nclud1ng late 1nfect1ons when the 
Virus 1s 1n low concentrat1on 

3 1 3 Molecular character1zat1on of RSNV and 1ts fungus vector 

The molecular charactenzat1on of RSNV has only recently started follow1ng the development of 
an effic1ent v1rus 1solat1on method Prev1ous attempts to des1gn degenerate pnmers for 
amphficat1on of random and target genom1c segments of RSNV and other related furov1ruses 
d1d not y1eld sat1sfactory results W1th the punfied RSNV the 1solat1on of the Viral RNA has now 
been accomphshed for clomng expenments We are currently sequencmg some of the clones 
obta1ned 1n order to deterrmne whether they are real cONA clones of random segments of the 
v1ral genome Th1s work w111 proceed 1nto 1999 as the ODA proJect has been granted an 
extens1on till the end of next year 

Dunng 1998 the molecular charactenzat1on of the fungus vector of RSNV 1n Colombia was 
accomphshed by Dr Elame Ward at Rothamstead U K as part of the collaborat1ve act1V1!1es of 
the ODA project on the charactenzat1on and control of RSNV 1n Colombia 
RFLP analys1s showed that there were two types of clones and ini!ially one of each was 
sequenced us1ng pnmer NS7 One clone showed a h1gh homology to the plasmodlophonds w1th 
the h1ghest homology (99 5% ) bemg to Polymyxa grammts type 11 1solates Th1s clone and a 
second clone of th1s type were then sequenced on both strands and found to be 1dent1cal For 
sample 2 almost all of the clones had an RFLP type 1dent1cal to thePo/ymyxa type clones from 
sample 1 The sequences were ahgned w1th PILEUP and then analyzed usmg programs 1n 
PHYLIP The phylogenet1c tree obta1ned strongly supports the 1dent1ty of the Colomb1an RSNV 
assoc1ated fungus as Polymyxa grammts 

Act1v1ty 3 2 lmplementat1on of RSNV control methods 

3 2 1 Development of effic1ent germplasm screenmg methods 
In 1998 a hydropomc moculat1on method was developed to 1nvest1gate the poss1b1hty of 
screemng a large number of nce genotypes for the1r react1on to RSNV To th1s end plast1c trays 
were des1gned to conta1n a nutnent solutlon (IRRI 71) and the fungus vector/virus 1nocula A 
second tray 1s placed 1ns1de the tray conta1mng the nutnent solut1on and the 1nocula but the 
smaller tray has onfices 1n the bottom to allow the growth of the root system of the test nce 
plants 1nto the solu!ionlinocula hydropomc med1um The onfices are covered w1th mesh and 
over th1s mesh a !ayer of stenle sand as the plant supportmg med1um Each tray has a capac1ty 
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of 140 seedlings Th1s expenment has so far shown pos1t1ve results resultmg 1n 1noculallon 
effic1ency rates equ1valent to an LOso used 1n expenments 1nvolvmg dose dependen! treatments 
In th1s case !he cnt1cal doses to be applied to the nutnent solut1on IS the concentrat1on of 
cystoson In the case of trays (5x33x28 cm) 100 g of 1nfected nce roots are applied to one liter 
of nutnent solut1on 

The second method of moculat1on used by most researchers who work w1th furowuses 1nvolves 
the use of dned root powder prepared from system1cally RSNV mfected nce roots The powder 
conta1ns the restmg structures of the RSNV vector Polymyxa grammts wh1ch g1ve nse to 
zoospores once the cystoson encounter free water 1n the med1um (stenle sand) The powder 1s 
placed 1n the sand med1um together w1th the nce seed of the genotypes to be tested Th1s 
method has been shown to be effecllve to transm1t RSNV to up to 70% of test seedhngs m the 
trays descnbed above 

3 2 2 Testmg of RSNV control pract1ces 
Susta1nable RSNV control pract1ces can only be 1mplemented once the b1ology of the fungus 
vector Polymyxa grammts 1s eluc1dated Th1s study 1s bemg conducted under controlled 
glasshouse condrt1ons at Rothamstead England by Dr M1chael J Adams 
Prelim1nary expenments conducted at CIAT on the effect of 1ncorporatmg orgamc matter m so1l 
1nfested by Polymyxa grammts suggest that the decompos1t1on of orgamc matenal has a 
negat1ve effect 1n the colomzat1on of nce roots and/or 1nfect1on of nce seedlmgs 
In field expenments conducted by J A Fonseca and E Perez and J Veland1a of the Umvers1dad 
Pedagog1ca y Tecnolog1ca de Colombia Tun¡a collaborators 1n the ODA CIAT Pro¡ect nce 
seed was sown untreated or treated w1th a fung1c1dal m1x1ure of Metalaxli 10% Mancozeb 49% 
and w1th and w1thout orgamc matter (ch1cken manure) added to the so1l The combmallon 
treated seed and s01l w1th orgamc matter resulted 1n the lowest rate of d1sease mc1dence 
(11 2%) 

Prelimmary results obta1ned 1n the department of Tohma where the legumeCrota/ana sp was 
1ncorporated as green manure to the so1l also show a reduct10n 1n the 1nc1dence of RSNV (lng 
Alvaro Salive FEDEARROZ) 

3 2 3 Ecology of RSNV and 1ts vector Polymyxa gramm1s 
The entorcham1ento (cnnkling) d1sease of nce 1s currently present 1n 22 mun1C1palit1es of the 
e1ght most 1mportant nce growmg departments of Colombia (see map 1) The followmg 1s a lis! 
of the departments and mun1c1palitles 1n Colombia w1th expenmentally confirmed RSNV cases 
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Table 1 D1stnbut1on of R1ce Stnpe Necrosis V1rus m Colombia 
Department MURICipahty 
Meta V1llav1cenc1o 

Acac1as 
San Carlos de Guaroa 
Castilla La Nueva 
Puerto Lopez 

Casan are Aguazul 
Nunch1a 

Tollma Jbague 
Len da 
Armero 
Ambalema 
Venad1llo 
Prado 
Punficac1on 

HUifa Campoalegre 
Pafermo 
A1pe 
Tello 

Anlloqu1a Nech1 
Cundmamarca Paratebueno 
Valle Jamund1 
Cordoba Montellbano 

One of the cnt1caJ factors determ1mng the 1nc1dence of the RSNV seems to be the effect of the 
env1ronment on the fungus vector For mass1ve wus/vector mfect1on to take place aftemate 
penods of water stress and free water are necessary 1n the rh1zosphere of susceptible plants 
These wet and dry condlllons 1nduce the refease of zoosporas of plasmod1ophond fung1 Thus 1! 
1s not surpns1ng that most RSNV outbreaks are assoc1ated w1th penods of water stress 
(drought) befare pfanllng t1me A Jook at the weather conditlons precedmg the first RSNV 
outbreak 1n the Eastern Pla1ns of Colombia 1n 1991 and 1992 showed that the first quarter of 
both years had relat1veJy Jow ramfall vafues ( 172 and 170 mm accumufated ra1nfall for the 
months January March) when comparad to the total preclpltatlon (332 mm) for the same penad 
1n 1990 
Another pred1spos1ng factor 1n the emergence and dlssemlnallon of RSNV 1s so11 texture the 
lighter the so1J the h1gher the ¡nc1dence of RSNV We w111 be testlng thls hypothes1s 1n the Tolima 
department w1th the collaboratlon of Jng Alvaro Salive a so11 spec1alist workmg for 
FEDEARROZ 
lrngat1on has also been observad to contnbute to the rap1d dissem¡na!lon of RSNV creat1ng a 
d1sease grad1ent that follows a path s1m11ar to the flow of water 1n the field 
F1nally the movement of so1l part1cles contammated w1th the fungus vector of RSNV 1s aJso 
assoc1ated w1th the use of agnculturaJ mach1nery Map 1 also shows a relat1onsh1p between the 
1nc1dence of RSNV and the degree of mechamzatron of nce product1on 1n Colombia 
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3 2 3 Technology transfer 
The CIAT ODA RSNV proJect has been collaborat1ng w1th FEDEARROZ smce the initla!lon of 
the proJect Last year m November (not reported m 1997) an 1nformat1ve meet1ng was planned 
w1th FEDEARROZ 1n lbague Tohma to bnef nce agronom1sts about the latest 1nformat1on 
ava1lable on the RSNV problem m Colombia At that meet1ng Visual and wntten matenals were 
d1stnbuted to all part1c1pants as a d1agnost1c a1d to help them recogmze the presence of RSNV 
m nce f1elds 

A senes of meetlngs were held w1th nce growers agronom1sts and agncultural technolog1sts m 
two of the mam nce grow1ng departments of Colombia Tohma and Huila on March 18 20 1998 
The meetlngs took place 1n lbagué Tohma (53 partiCipants) Lénda Tohma (42 part1c1pants) 
and 1n Ne1va Hu1la (35 part1c1pants) 
These meetmgs were des1gned lo fam1hanze part1c1pants w1th the symptoms 1nduced by RSNV 
to expla1n to attendees the fut1lity of us1ng pest1c1des to control th1s problem and to suggest 
sorne prelimmary d1sease control measures a1med at arrestlng the dissem¡natlon of RSNV and 
1ts fungus vector 

In Apnl 7 8th 1998 a survey of the mun1c1pahty of San Carlos de Guaroa was undertaken to 
follow up the ep1dem1ology of RSNV from th1s ongmal source of d1ssem1natlon of the wus The 
percept1on of the growers 1s that they can manage the d1sease now that they know the causal 
agent by 1mprov1ng soil fert11ity and m1crob1al act1v1ty and 1ncreasmg seed denSily at plantmg 
t1me Th1s latter pract1ce 1s more a cosmetlc measure that h1des the mc1dence of RSNV and we 
hope to reduce the amount of seed used m the area once more econom1c v1rus/vector control 
measures are 1mplemented (1ncorporat1on of green manure res1stant vanet1es etc ) 

A fifth field tnp was undertaken to assess the sl!uatlon of RSNV 1n the department of Huila on 
July 27 28th 1998 Th1s department had reportad the presence of RSNV 1n the ma1n nce 
producmg mumc¡palitles back 1n 1996 No further reports had been rece1ved from HUila on the 
1nc1dence of RSNV A survey of 9 nce fields m the mumc1palit1es of Palermo Campoalegre 
A1pe and Tello revealed the presence of RSNV at 1nc1dences rangmg from O 2 to 13 2% m all 
field VISI!ed Based on these observat1ons we w111 be analyz1ng climat1c data for th1s department 
from 1995 1111 present to 1nvest1gate the poss1ble effect of climat1c factors on the 1nc1dence of the 
entorcham1ento problem In th1s department agam seed dens1ty 1s very h1gh (250 350 kg/ha) 

probably to counteract the death of nce seedlings caused by the entorcham1ento problem 
(wh1ch 1s not quant1fiable 1n d1sease assessment surveys) 
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Map 1 D1stnbut1on of RSNV 10 Colombia 

~ S Mechamzed nce producbon 
D Alce producmg mumapalitles 

Source Encuesta Nacional Agropecuaria DANE SISAC 1998 
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OUTPUT 4 PROJECT PRIORITIES ANO RESEARCH CAPACITIES ENHANCED 

A Economrcs 

Three actlvltles were camed out 1n 1998 

4 A 1 Analys1s of the Colomb1an Nat1onal R1ce Sample 
4 A 2 Creat1on of a network of nce econom1sts 1n Lat1n Amenca (RECAL) 

lÁ 
o \Y 

Lws R Sanmt 

4 A 3 Collaborat1on w1th IFPRI 1n a study of vanetal adopt1on 1n Lat1n Amenca and the 
Canbbean (LAC) 

A bnef summary of these act1v1t1es follows 

A 1 Analysrs of the Natronal Rtce Sample m Colombra 

Th1s 1s an ongo1ng act1v1ty that started 1n 1988 w1th the 1mplementat1on of the nce census The 
second step was the apphcatlon each semester s1nce 1991 of a survey of a representat1ve 
sample nat1onw1de of the mechamzed nce farmers wh1ch account for about 50% of the total 
number of nce farmers (1 O 000 out of 20 000) and contnbute te 98% of nce product10n 1n the 
country 

The techmcal coeffic1ents were analyzed te estabhsh seasonal patterns (Table 1) More 
desaggregate data 1s presented 1n the Annex (Tables A1 and A2) 

Table 1 T test analys1s for average techn1cal coeffic1ents 1n Colombia by semester 1991 1997 

SemesterA Semester B PROB not SIGN 
drfferent 

R1ce Y1eld kglha 5868 3 5577 4 o 0001 
Seed use kg/ha 236 8 227 8 o 0004 
N1trogen kg/ha 143 5 122 3 o 0001 
Phosphorus kglha 394 36 7 o 1325 NS 
Potasstum kglha 552 484 00019 
HERBICIDE Lts Al/ha 45 45 o 8453 NS 
INSECTICIDE Al/ha 07 07 o 6718 NS 
FUNGICIDE Lts Al/ha 1 5 1 5 o 7381 NS 
Labor Hours/ha 69 5 58 7 o 0001 
Mach1nery Hours/ha 10 5 99 o 0112 
Al Act1ve 1ngred1ent of pesl1c1de 
S1gn means coeffiCients for each semester 1s slgmfrcantly d1fferent 

Y1elds are h1gher 1n the first semester and so 1s seed use mtrogen and potass1um apphcat1on as 
well as labor and mach1nery use Pest1c1de apphcat1ons are not s1gn1ficantly d1fferent 1n each 
semester Th1s tells us that Input use 1s vanable and 1! 1s related te the y1eld componen! wh1ch 
has a seasonal effect most hkely hnked te chma!lc condltlons However for pest1c1de use 
farmers do not use the vanable cntenon by season 
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Colomb1an Nat1onal R1ce Sample 

Data for th1s survey has been collected by FEDEARROZ smce 1991 accord1ng to the followmg 
strallficat1on estabhshed 1n 1990 

1 Farm s1ze 31ends less tan 3 ha 3-10 ha and more than 10 ha 
2 Land tenancy 2 levels renters and owners 
3 R1ce grow1ng systems 2 levels Jrngated and mechamzed favored upland 
4 Reg1ons 4 levels BaJo Cauca Costa Norte Centro and Llanos 

The total sample had 48 cells result1ng from four reg1ons two types of nce grow1ng systems the 
farm s1zes and two types of tenancy 

A 97% confidence mterval was used 1n the stra!lficat1on of nce gram y1eld and 1t was apphed 
proport1onally to !he cells defined 1n the strallficatJon Each selected farmer had the opportumty 
to choose from two Similar opt1ons 

A 2 Creatlon of a Network of R1ce Econom1sts for Latm Amenca (RECAL) 

The CIAT nce project together w1th FEDEARROZ and CIRAD took the lnl!latlve of formahzmg 
the 1nterchange of data and knowledge among colleagues workmg m thrs area The network me! 
rn Qurto las! July Erght countnes sent a total of 27 representatrves as follows 

Brazrl 3 people 
Colombra 4 people 

• Chrle 1 people 

• Ecuador 11 people 

• France 1 people 

• Panama 1 people 

• Uruguay 1 people 

• Venezuela 5 people 

One of !he objectrves of the network rs to rncrease partrc1patron form !he pnvate sector 1n the 
exchange of data About half of the partrcrpants rn the meetrng come from pnvate sector 
orgamzatrons Severa! toprcs of common rnterest were brought to !he table 

Product1on data 

• Productron systems rn each country charactenstrcs comparatrve advantages 
• Costs profrtabrlrty 

Techmcal and Economrc effrcrency 
Technology adoptron( vanetres rnputs management practrces) 

• Returns to rnvestment m nce research (MODEXC DREAM) 
• Charactenzatron of nce producers resource endowment technology use etc 

Agrorndustry efficrency rndexes 
Rrce consumpt1on pattems 
Commercrahzatron and rnput drstrrbutron systems 
Pnces formatron rntegratron seasonahty etc 
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Charactenzatton of the nce chatn 
lnstttuttonal aspects 

To establtsh pnonttes among thts long and ambt!tous ltst a commtsston of five persons was 
appotnted They have to meet later tn the year to make a proposal for a plan of actton that wtll be 
rattfied by the members tn the next meettng early tn 1999 Patncto Méndez form CIRAD was 
appotnted as coordtnator of the network 

The local costs for the meettng were covered by the host country (Ecuador) and every 
parttctpant ts sponsored by a local tnstttutton The cost for CIAT ts therefore mtntmal (my own 
travel expenses) 

A 3 Collaborat1on w1th IFPRI m Analys1s of Var1etal Adopt1on m LAC 

Acttvtty 

Destgn a plan of actton tn our collaborattve work on tmpact of nce research tn Lattn Amenca 
whtch ts betng conducted as part of a Ph D dtssertatton by Ntenke Betntema 

Progress 

a Vanetal adoptton and lmpact of nce research tn LAC Thts ts a conttnuous acttvtty tn the nce 
proJect gtven the dynamtsm and complextty of the adoptton process 

The rates of adoptton for new Htgh Yteldtng Vanettes (HYVs) tn trngated nce are close to 100% 
Thts ts a regton where ytelds tn thts ecosystem are rather htgh and are sttll growtng as the 
regton exhtbtts the htghest rate of growth tn nce productton and yteld tncrease tn thts decade 
(Table 2) By 1997 ti ts esttmated that tmgated nce area reaches 2 4 mtllton ha and over 2 3 
mtllton of them are under HYVs Wtth respect to nce productton trrtgated nce suppltes 12 6 
mtllton tons wtth an average yteld of 5 2 t/ha over 98% of that productton comes from HYVs 
Lowland ratnfed nce occuptes 1 1 mtllton ha And contnbutes wtth 4 2 mtllton tons per year for 
an average yteld of 3 9 t/ha About 90% of that productton comes from HYVs In contras! wtth 
!hose numbers upland nce reaches 2 6 mtllton ha And suppltes 3 4 mtllton tons for an average 
yteld of 1 3 t/ha Only one fourth of the upland area ts under HYVs (Table 3) 

Table 2 Rtce annual rates of growth by conttnent 1990 97 

Asta Latm Amertca North Amertca Afnca 

Productton 1 5 38 1 8 37 

Yteld 1 4 37 1 o 1 o 
Are a 03 o 1 08 27 

SOURCE FAOSTAT 1998 
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In the 1970 97 penad a total of 297 new vanet1es have been released 1n Lat1n Arnenca (Table 
4) The rnajonty of thern (262 or 88%) are HYVs targeted to 1rngated cond1t1ons 8oth CIAT 
and INGER LAC have been key actors 1n these developrnents Of the new HYVs released for 
1rngated env1ronrnents 43% carne frorn crosses rnade at CIA T 5% carne frorn local crosses 
usmg CIAT parents and 10% carne frorn crosses rnade at IRRI The rna]onty of the other 
vanet1es descend frorn progemtors that were 1nterchanged through INGER LAC More !han 60% 
of the vanet1es released 1n the countnes entered through INGER LAC Another 22% carne 
through the network and was used as progemtors to develop new vanet1es Only 17% of 
vanet1es released 1n LAC are not related to INGER LAC 

In upland nce the 1mpact of HYVs has been much lower In 1970 97 a total of 35 new vanet1es 
were released (Brazli 29 Bolivia 3 Colombia 2 and Mex1co 1) Of them 29% entered the 
countnes as advanced lmes through INGER LAC wh1le 34% use progemtors that carne though 
th1s mechan1sm 

Table 3 Share of HYVs 1n the nce sector of Lat1n Amenca and the Canbbean (LAC) by 
ecosystem 1966 1997 

PRODUCCION AREA RENDIMIENTO 
1966 1981 1989 1997 1966 1981 1989 1997 1966 1981 1989 1997 

F/ooded systems 
lrngated 4 328 7 710 11 022 12550 1 252 1 952 2 475 2 413 35 39 45 52 

HYVs o 6 110 9 708 12350 o 1 491 2 097 2 330 41 46 53 
Ramfed 2 026 2 178 2 840 4233 674 678 816 1 074 30 32 35 39 
Lowlands 

HYVs o 1 162 1 968 3809 o 341 505 907 34 39 42 
Subtotal 6 354 9 888 13 862 16783 1 926 2630 3 291 3488 33 38 42 48 

Subtotal VMS o 7 272 11 676 16159 o 1 832 2602 3 237 40 45 50 

Upland systems 
Mechamzed 2 809 5 070 3 684 2434 2 812 4 786 3146 1 667 1 o 1 1 1 2 1 5 

HYVs o 350 489 750 o 279 325 375 1 3 1 5 20 
Manual 990 788 877 950 1 100 847 904 950 09 09 1 o 1 o 

HYVs o 236 263 290 o 220 255 290 1 o 1 o 1 o 
Subtotal 3 799 5 858 4 561 3384 3 912 5 633 4050 2 617 1 o 1 o 1 1 1 3 

Subtotal VMS o 586 752 1040 o 499 580 665 1 2 1 3 1 6 
10153 15 746 18 423 20167 5 838 8 263 7 341 6105 1 7 1 9 25 3 30 

Total LAC 

Source CIAT R1ce Pro¡ect 1998 
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Table 4 Vanet1es released m LAC 1970 97 Contnbut1ons from CIAT IRRI INGER and Local Programs 

Source of Released Vanety Total lrngated Upland 
Vanety from a cross made at 

CIAT (INGER) 118 112 6 
IRRI (INGER) 27 25 2 
Other (INGER) 26 24 2 

Vanety from a progemtor from 
CIAT (INGER) 13 13 o 
Other (INGER) 56 44 12 

Vanety w1th no relallon to INGER 57 44 13 

Vanet1es released 1970 97 297 262 35 

Subtotal related to INGER 240 218 22 
Share of INGER % 81% 83% 63% 

Source Database R1ce ProJect CIAT 1998 

Y1elds 1n 1rngated and lowland ra1nfed areas have 1ncreased substanllally wh1le !hose 1n upland 
nce have remamed stagnant Th1s expla1ns the sh1ft 1n product1on from the unstable lands of the 
savannas and the forest marg1ns (upland nce) to the more stable lowlands (Table 4) Upland nce 
product1on reduced 1ts reg1onal share from 67% 1n 1966 to 22% 1n 1997 

lt 1s 1mportant to document these processes 1n detall to measure the 1mpact of nce research the 
collabora!lve study w1th IFPRI mcludes ten countnes Th1s year data on vanetal release from 
Colombia from 1991 was sent to IFPRI (see table 5A) and s1milar efforts are on the way for the 
Braz11 (Table 58) and other e1ght countnes 

There 1s a substanllal amount of overlap of th1s study w1th the IAEG study on 1mpact that TAC 
has contracted (R Evenson manages at !he globallevel Nancy Johnson coordmates at CIA T) 
Th1s 1s an excellent opportumty to document 1mpact and buJid a rehable and complete database 
on the subject 
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Table 5A R1ce area planted under each vanety 1n Colombia by semester 1991A to 1997A 

VARIETY 

PERIOD PERIOD PERIOD PERIOD PERIOD PERIOD PERlO O 
VARIETY 948 95A 958 96A 968 97A TOTAL 

AREA 1 AREA 1 AREA 1 AREA 1 AREA r AREA / AREA 1 
Araure 4 65 006 - - - - - - 65 000 
Oryz¡ca Canbe 8 2436 2 26 40334 2605 14 373 12 70 25189 13 49 7 302 6 78 33632 12 90 123 266 605 
C1ca4 - - - - 872 047 - - 4 335 o 21 
C1ca 8 27176 25 21 21191 13 68 30 816 27 22 2707 1 45 12945 12 02 31158 11 95 347 367 17 06 
Clca9 - - 462 o 30 523 046 - 462 o 18 2 865 014 
C1marron 886 082 123 008 4 553 402 5 411 2 90 347 o 32 1 062 o 41 13 768 068 
IR22 3 755 348 3 755 242 130 o 11 6 701 359 26 002 26 o 01 19 478 096 
Linea 2 221 o 20 1190 o 77 10 163 898 2112 113 3503 3 25 16840 646 71438 3 51 
Mebca 1 - - - - - - - - - 8 057 040 
Oryz¡ca Llanos 5 27096 2513 12 871 8 31 8 305 734 22 570 12 09 3 023 2 81 3182 1 22 188 198 9 24 
Oryz1ca 1 37023 3434 51 575 33 30 30 254 26 73 70 188 37 58 38 706 3595 70 262 26 95 904 706 4443 
Oryz1ca 3 4 511 418 11 471 7 41 6137 542 1115 o 60 4 526 420 4 039 1 55 133489 6 56 
R1oguayas - - - - - - - - 130 o 01 
Roa 1 4 642 4 31 349 o 23 - 423 o 23 523 049 1 507 o 58 14 655 o 72 
Selecta 3 20 - - 523 034 7 946 702 31 801 17 03 3 565 3 31 48779 18 71 92614 4 55 
Ta1land1a - 11 017 7 11 - 6 671 357 31 803 12 20 49491 243 
Oryz¡ca Yacu 9 - - 11 000 5 89 33195 30 83 17 934 688 62129 3 05 
TOTAL 107811 100 o 154 861 100 o 113 200 100 o 186 760 100 o 107 661 100 o 260 686 100 o 2 036 051 100 o 



Tabla 58 Vanedades comerciales sembradas en las zonas de producc16n de arroz RS - Brasil 

VARIEDAD FRONT OESTE L SUR 1 CAMPANA 1 DEPRE CENT PL COST INT 1 PL COST EXT 
IRGA % de Area Sembrada 
o:> 409 26 o 7 12 9 19 
o:> 410 4 31 8 11 38 14 
o:> 412 08 o 03 2 09 o 
o:> 414 o o 04 16 2 2 
o:> 416 7 4 13 20 15 27 
o:> 417 09 02 09 5 2 3 
Total IRGA 39 34 30 66 67 65 

Vanedades EMPRAPA 
o:> TAIM 18 1 15 6 2 8 
o:> CHUI 17 7 15 5 6 3 
o:> 38 o o o 02 o 03 1 
o:> 39 o 1 o o o 1 o o 
Total EMBRAPA 25 8 30 11 8 11 

Variedades Importadas 
o:> BLUEBELLE o 1 
o:> EL PASO 144 14 52 34 18 23 16 
o:> FORMOSA o o 1 o o 02 o 
o:> TACUARY o 05 o o o o 
o:> YERBAL o 08 o o o o 
o:> EPAGRI 107 o o o o 1 4 
Total Var Importadas 14 54 34 18 24 20 

Empresas Comerciales 
o:> SUPREMO 1 o 09 o o o o 
o:> Otras 13 1 3 4 1 3 
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OUTPUT 4 PROJECT PRIORITIES ANO RESEARCH CAPACITIES ENHANCED 

B FLAR y ""'~ James G1bbons Lws R Sanmt 

Dunng 1998 two more members JOined FLAR Uruguay (1n June) and Boliv1a (1n August) 
Earlier the sate of Santa Catanna had also s1gned an agreement w1th IRGA to part1c1pate 1n 
FLAR The ten countnes that currently form FLAR w111 contnbute 1n 1998 a total of US$382 500 
CIAT and IRRI wlll contnbute $50 000 each The annual contnbut10n forrn members w1ll reach 
$482 500 For 1999 1t 1s expected that Argentina Ch1le Ecuador and Nicaragua w11l also JOin 
bnngmg an add1t1onallncome of $157 500 and a totalmcome of $640 000 for the year FLAR 1s 
1n the process of hmng a breeder for the Southem Cene wh1ch w1ll be based 1n South Braz1l (R1o 
Grande do Sul) 

ActtVIttes 
Trammg 

FLAR orgamzed two IPM courses ene 1n Paraguay (March) w1th the ass1stance of 90 persons 
and ene 1n Guatemala (May) w1th 76 part1c1pants A breeders workshop was orgamzed 1n August 
for part•c•patlon of the reg1ons breeders 1n selectlon of early generatlon breed1ng lines at the 
Santa Rosa Stat1on Breeders from Braz11 Colomb1a Venezuela Costa R1ca and Bolivia 
attended Currently breeders from Venezuela are ass1gned to FLAR on a rotat1ng bas1s for s1x 
months for trammg spec1fic research and breedmg act1vltles Thes1s work by 3 M S cand1dates 
1s be1ng camed out w1th cooperat1on of CIAT sc1ent1sts and Ph D work by a student at The 
UmverSity of R1o Grande do Sul 1s bemg carned out 1n cooperat1on w1th IRGA m Braz1l (see 
Table 1) 

Follow1ng are the mam act1V1t1es of FLAR 1n breed1ng dunng 1998 

Table 1 FLAR tramees at Palm1ra or Vlllav1enc•o Colombia 1998 
N ame Country DISCipline Length of stay' MS Thes1s 
Rosa Mana Alvarez Venezuela Breed1ng Long 
Gelis Torrealba Venezuela Breed1ng Long 
Carlos Gamboa Venezuela Breed1ng Long X 
Ram1ro de la Cruz Venezuela Breed1ng Short 
Mana Navas Venezuela Pathology Short 
Eduardo Graterol Venezuela Breedmg Short 
LUIS Eduardo Berno FLAR Breedmg Long X 
Julio Holgu m Colombia Breed1ng Long 
Alberto Davalos Colombia Breedmg Long 
Edgar Corredor Colombia Breedmg Long X 
Juan S1erra Colombia Breed1ng Short 
Pomp1ho Gut1errez Colombia Breed1ng Short 
Alejandro Vargas Colombia Breed1ng Short 
Lu1s Eduardo Dussán Colombia Breed1ng Short 
Serg1o Lepes Brazll Breedmg Short 
Roger Taboada Bolivia Breedmg Short 
Randolph Campos Costa R1ca Breed1ng Short 
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Research Objectlves 

• Access and rnterchange of germplasm and rnformatron vra INGER LAC 
ldentrfy and characterrze new progenrtors for use rn the regrons breedrng programs 

• Develop new cultrvars wrth stable resrstance lo major brologrcal and edaphrc stresses 
• lnvestrgate post harvest aspects 
• Pmmote strategres of crop management whrch lead lo a more sustarnable productron 

Breedmg Objectlves 

• Hrgh stable yreld 
• Acceptable grarn and mrllrng qualrty 
• Blast drsease resrstance 
• !ron toxrcrty tolerance 

Hoja Blanca drsease resrstance (Troprcal zone) 
• Cold tolerance (Temperate zone) 

Germplasm Bank 

FLAR marntarns a germplasm bank of about 1280 entrres a savanna upland workrng collectron 
of 258 entrres and an rrrrgated workrng collectron 0NC) of 470 entrres The WC has been 
characterrzed for morphologrcal and physrologrcal trarts such as plan! herght days lo 50% 
flowerrng vegetatrve vrgor grarn qualrty brown spot leaf scald grarn spottrng Hoja Blanca vrrus 
and Sogata Freid blast scores as well as compatrbrlrty to the srx Santa Rosa blast lrneages 
(Levy el al 1994) are also recorded Thrs rnformatron rs crrtrcal for the successful programmrng 
of crosses whrch result rn lrnes adapted lo the drfferent rrce agroecosystems of Latrn Amerrca A 
duplrcate set of all banks has been sent to the USDA rrce germplasm evaluatron and 
enhancement center al Stuttgart Arkansas 

Crossmg 

FLAR uses the srmplrfied crossrng method of CIAT (Sarkarung 1991) Srnce our rnceptron we 
have processed more than 950 trrple crosses As a servrce to our members we rocess crosses 
on demand 

F1 F3 

The F1 and F3 generatrons are planted at Palmrra Colombra Srngle plan! selectron rn the F1 rs 
based on plant and grarn type In addrtron lo plant and grarn type F3 plan! selectrons are based 
on data for grarn qualrty and HBV (for troprcal crosses) 

F2 F4 

FLAR uses the Santa Rosa Experrment Statron rn Vrllavrcencro Colombra as the prrmary 
breedrng srte Thrs blast hot spot provrdes for confident selectron and characterrzatron of local 
and rntroduced genetrc materrals 
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To ensure a umform pressure for blast spreader rows of defeated commerc1al cult1vars are 
planted perpendicular to preva11ing w1nds severa! weeks pnor to the test matenal (Pulver and 
Bruzzone 1985) The breed1ng hnes are m1xed 50/50 w1th the h1ghly susceptible cultivar 
FANNY pnor to dnll seed1ng Bias! evalua!Jons are made 1n both !he leaf and neck stages Due 

to the h1gh umform and d1verse d1sease leve\ a range of reac!Jons results wh1ch facJiitates 
targetlng of test hnes to spec1fic agroecosystems FLAR germplasm planted at Santa Rosa and 
Palm1ra dunng the first semester of 1998 Js shown 1n Table 7 

Table 7 FLAR Germplasm Planted at VillavJcencJo and Palm1ra 1998A 

So urce No Lmes No Crosses 

• VIOFLAR 19971998 312 40 
F4 Populatlons 
Tropical 522 6 
Temperate 652 13 
Subtotal 1174 19 

• R2 620 58 
• F2 PopulatJon 

Trop1cal 5833 202 
Temperate 1776 136 
Subtotal 7609 338 

• F1 Tnple Crosses 406 
TOTAL LINES 9715 861 
1 ncludes 4 common eros ses 

Anther Culture 

In cooperat1on w1th the CIAT R1ce Project b1otechnology laboratory FLAR passes F1 plants from 
selected crosses through anther culture (AC) to obta1n doubled haploJds F1fteen F1 plants from 
tnple crosses are pre evaluated for the abJhty to produce calh and green plants The ent1re F1 
populat1on of between 1 00 and 150 plants wh1ch are respons1ve are planted 45 days after the 
first set then heav1ly harvested for AC Th1s pre evaluatJon allows for more effic1ent use of the 
laboratory In 1998 over 620 R2 lmes were field evaluated (Table 7) 

CIRAD 

The lnternatJonal Center for Cooperat1on 1n Agronom1c Research and Development (CIRAD) of 
France has developed recurren! selectJon pools adapted to Latln Amenca condi!Jons FLAR 
selects hnes from these pools charactenzes and d1stnbutes them to nat1onal programs 
Germplasm from FLAR member countnes also JS 1ncorporated mto the gene pools to add 
addJtlonal quality tra1ts for recomb1nat1on w1thm the pools A CIRAD sc1ent1st JS ass1gned to 
FLAR to develop screemng methods and germplasm spec1fic for part1al res1stance to blast 
d1sease 
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CIAT Nat1onal Programs IRRI 

FLAR 1s charactenz1ng about 650 hnes ong1nat1ng from CIAT Nat1onal Programs throughout the 
world and IRRI (Table 8) The selected hnes from these pubhc •nst1tut1ons w111 be d1stnbuted 
through the INGER LAC network to all part1c1pat1ng natlonal programs 1n LAC 

Table 8 lntroduct1ons Planted at Villavlcenclo and Palm1ra 1998A 

Matenals 
• Country 

Subtotal 
• CIAT 

Braz1l lta¡a1 
Nicaragua 
Un1ted States 
Guyana 
Tha1land 
Argentma 
Dom1mcan Repubhc 
CIRAD Aromat1cs 
VIARC 1996 

Lmes 

23 
10 

1 
27 
77 

5 
54 

9 
2 

208 

Recurren! Sel - Pathology 144 
27 

CIRAD 
F5 Wild R1ce 24 
New Plant Type -IRRI 33 

Subtotal 228 
Nursenes INGER 1998 

IIRON 75 
IRFAON 59 
IRLON 79 

Subtotal 213 
TOTAL LINES 649 

Quahty 

Latln Amencan consumers generally prefer whlte long gra1n nce The FLAR breedmg program 
selects nce wh1ch has low whlte belly 1ntermedlatellow gelatlmzat1on temperature and 
•ntermedlate/high apparent amylose content In 1996 and 1997 the quahty lab analyzed an 
average of 12 620 samples per year for gram length whlte belly and gel temperature These 
samples 1nclude F3 F4 and F5 gram and samples from FLAR member countnes Apparent 
amylose was evaluated for over 4 450 samples per year F4 and advanced hnes from member 
countnes are also evaluated for m1lhng quahty FLAR evaluated more !han 330 lmes per year for 
m1lhng return 1n 1996/97 The expenmental hnes wh1ch do not mee! quahty standards are 
d1scarded 1n early generatlons 
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lron TOXICity 

lron tox1C1ty 1s a lim1t1ng factor for nce product1on 1n areas where the so1ls conta1n a h1gh 1ron 
content such as the south of Brazil or 1n 1rngated ac1d so1ls of the Llanos of Colombia and 
Venezuela The symptoms of toxlclty 1nclude yellow/orange leaf colora!ion dwarfing low 
t1llenng and y1eld reduct1on FLAR uses an 1ron hot spot s1te 1n Santa Catanna Braz1l for 
screemng advanced temperate germplasm In collaborat10n w1th CIAT a method usmg concrete 
tanks filled w1th ac1d so1l of h1gh 1ron content 1s bemg developed for F4 generat1on lines 

Cold Tolerance 

Cold temperatures are a lim1t to nce produc!ion 1n the Southern Cone and sorne areas of the 
Canbbean Dunng crop establishment cold a1r and water can reduce germlnatJon and retard 
early seedling growth Cold fronts that pass through nce crops dunng reproduct1ve stage can 
1nduce sp1kelet stenl1ty and reduce y1eld In collaboratlon w1th IRGA and CIAT we are comb1mng 
sources of cold tolerance w1th sources for tolerance to other stress such as blast and 1ron 
toxJcJty We use anther culture to obtam doubled haploid lines wh1ch are then evaluated for 
d1seases 1n Colombra and rron and cold rn the south of Brazrl In collaboratron w1th the Umversrty 
of Rro Grande do Sul we are developrng s1mplified screemng methods usrng convent1onal and 
molecular technrques 

Ho¡a Blanca V1rus D1sease 

The d1sease caused by the HoJa Blanca Vrrus (RHBV) and rts rnsect vector Tagosodes onz1co/us 
rs endemrc to the troprcs of LAC In Colombra and other countnes the 1nc1dence of the drsease 
has been mcreasmg lntegrated crop management and the use of res1stant vanetres IS the bes! 
method of control for th1s d1sease 
In cooperatron w1th CIAT sc1en!ists FLAR rs selectrng breedmg lmes w1th tolerance to both the 
v1rus and the vector The results of our evaluat1ons for 1996 and 1997 are shown 1n Table 9 
Only !hose lines wh1ch are rated as tolerant are advanced and d1stnbuted to tropical countnes 

Table 9 R1ce lmes evaluated for res1stance to RHBV and toleran! to mechamcal 
damage caused by Tagosodes onz¡colus 

Test No of mater1als Res1stance or lntermed1ate Susceptible 
evaluated tolerant react1on 

RHBV 8012 2702 778 4282 
1996 337% 98% 534% 
RHBV 12 300 5938 1546 4561 
1997 483% 126% 37 O% 
Tagosodes 3049 1428 271 1350 
1996 468% 89% 443% 
Tagosodes 2943 1589 133 862 
1997 540% 45% 293% 
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Ltterature Ctted 

Levy M Correa V1ctona F J Ze1gler R S Xu S and Hammer J E 1993 Genet1c 
d1vers1ty of the nce blast fungus m a d1sease nursery m Colombia Phytopathology 
83 1427 1433 

Pulver E L and Bruzzone C 1985 Pres1on alta y umforrne de p1nculana con fines de 
selecc1on Arroz en las Amencas 6 1 12 

Samnt L R and Wood S 1996 lmpact of nce research 1n Latm Amenca and the 
Canbbean dunng the past three decades Paper presented at the lnternat1onal 
Conference on the lmpact of R1ce Research Bangkok Tha1land 3 5 June 1996 

Sarkarung S 1991 A s1mplifled cross1ng method for nce breedmg A manual Centro 
Internacional de Agncultura Tropical (CIAT) Cal! Colombia p VI 32 
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ANNEX 

Table A1 Techn~cal coeffic1ents for nce cult1vat1on 1n Colombia ent1re country averages 1991 1997 

Per1od Farrn S1ze Ranges Area sampled Y1eld Seed N1trogen Phosphorus PotasiUm Herb1c1de lnsectlcide Fung1c1de Labor Mach1nery 

Year!Semester has Has kglha kg!ha kgalfha kgalfha kg a1/ha kga1/ha kga1/ha kga1/ha hours/ha hours/ha 

91a 92 170709 5129 208 123 40 41 44 1 2 1 4 53 10 2 
91b 82 124575 5611 238 135 38 47 48 07 1 3 54 96 
92a 98 183678 5958 236 126 38 37 51 07 1 7 53 11 2 
92b 76 122194 5909 230 128 35 42 55 08 1 9 57 11 2 
93a 126 180243 5626 225 140 29 36 50 05 1 3 65 99 
93b 78 117234 5816 229 142 32 45 49 07 1 2 63 10 7 
94a 127 206439 5518 227 103 24 32 49 05 1 o 61 10 o 
94b 76 107811 6017 237 150 39 57 39 06 1 3 70 11 2 
95a 96 154861 5653 224 113 52 54 43 06 1 2 64 10 2 
95b 66 113200 6121 238 153 44 73 36 09 1 8 83 10 8 
96a 97 186760 5634 230 127 36 59 43 08 1 3 70 95 
96b 69 107661 5762 250 155 49 70 40 05 1 5 93 96 
97a 117 260686 5530 239 125 40 72 36 07 2 1 49 92 
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Table A2 Techmcal coeffic1ents for nce cult1vat1on 1n Colombia by farm s1ze ranges 1991 1997 
Penod Farm S1ze Ranges Are a sam pled Y1eld Seed N1trogen Phosphorus PotasiUm Herb1c1de lnsecbc1de Fung1c1de Labor Machmery 

Year/Semester has has k g/ ha kg/ha Kg a1/ha kg a1/ha kg a1/ha kg al/ha kg al/ha kq al/ha Hours/ha hours/ha 

91a Oto <3 1222 4914 212 103 18 18 37 07 1 5 117 12 o 
91b Oto <3 1295 5715 247 135 17 26 38 06 1 5 146 12 6 
92a Oto <3 1084 5976 265 147 25 16 39 06 1 7 125 13 o 
92b Oto <3 842 7037 291 170 38 52 50 07 20 142 12 4 
93a Oto <3 1096 5768 260 129 36 22 4 1 05 1 1 141 10 9 
93b Oto <3 798 6264 292 202 36 35 43 03 1 4 155 13 5 
94a Oto <3 944 5706 264 156 20 38 42 05 2 1 147 16 5 
94b Oto <3 1060 6159 292 146 31 34 34 08 20 197 13 o 
95a Oto <3 1074 6150 269 174 48 58 46 06 24 190 14 o 
95b Oto <3 995 5781 270 158 61 57 42 06 1 4 181 12 5 
96a Oto <3 862 6289 298 177 45 40 44 05 1 1 192 12 8 
96b Oto <3 860 6494 272 189 43 60 4 1 06 1 9 195 14 1 
97a Oto <3 730 6467 278 185 62 41 45 06 1 2 170 12 6 
91a 3 to 10 10709 5085 223 104 26 28 38 1 o 1 o 77 10 8 
91b 3 to 10 11217 5791 240 143 32 37 43 06 1 1 96 11 7 
92a 3 to 10 11432 5810 241 138 26 31 44 06 1 5 89 13 3 
92b 3 to 10 10241 5723 247 143 32 31 4 1 06 1 3 88 12 8 
93a 3 to 10 17740 5558 216 124 19 23 48 05 1 2 115 11 5 
93b 3 to 10 12004 5371 230 130 31 36 30 06 1 o 93 11 5 
94a 3 to 10 17639 5354 225 107 29 25 38 04 08 80 10 3 
94b 3 to 10 9629 5913 245 144 42 44 33 07 1 5 97 11 2 1 

95a 3 to 10 12874 5737 241 140 35 37 4 1 06 07 107 11 o 
95b 3 to 10 8862 5794 247 160 36 48 44 06 09 101 88 
96a 3 to 10 11050 5304 245 126 28 42 45 05 1 1 116 12 1 
96b 3 to 10 9472 5409 250 167 38 49 45 07 1 3 108 90 
97a 3 to 10 14464 5261 242 131 32 45 44 09 1 4 90 96 
91a >10 158778 5134 207 125 42 42 44 1 3 1 4 51 10 2 
91b >10 112063 5592 238 135 39 48 49 07 1 3 48 94 
92a >10 171162 5968 235 125 39 37 51 07 1 7 50 11 1 
92b >10 111111 5918 228 126 35 43 56 08 20 54 11 1 
93a >10 161407 5633 226 142 30 38 50 06 1 3 58 97 
93b >10 104432 5864 228 143 32 46 5 1 07 1 2 59 10 6 
94a >10 187856 5532 227 102 24 32 50 05 1 o 59 99 
94b >10 97122 6026 236 151 39 59 40 06 1 3 66 11 1 
95a >10 140913 5642 222 110 54 55 43 06 1 2 59 10 o 
95b >10 103343 6152 237 153 45 76 35 09 1 9 80 10 9 
96a >10 174848 5652 228 126 36 60 43 08 1 3 67 93 
96b >10 97329 5790 249 154 50 72 40 05 1 5 91 96 
97a >10 245492 5544 238 125 40 74 36 07 22 47 92 
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OUTPUT 4 PROJECT PRIORITIES ANO RESEARCH CAPACITIES ENHANCED 

C lmproved upland var1et1es for the Peruv1an selva (contr1bUt1on to Output 4 of 1-' 
Forest Margms 1998 Workplan New optlons for agro s1lvo pastoral systems) (i 

~ (9 
Carlos Bruzzone 

Pre-adapflve eva/uaflon of upland r1ce germplasm 

The a1m of th1s work JS to prov1de to the Forest Marg1ns Group a set of 1mproved nce germplasm 
that could be used 1n the1r partJcJpatory research actJVJtJes 1n farmer fields 1n the Pucallpa s1te 
Th1s work started 1n 1998 and has two pnmary actJvJtJes a short term actJvJty focused 1n the seed 
multJplicatJon of upland vanet1es released 1n other countnes and a m1d term actJvJty dealing w1th 
the evaluatJon 1n Pucallpa of 156 advanced upland lines developed by the CIAT/CIRAD 
collaborat1ve research group 

The seed 1ncrease of five upland vanet1es GIRAD 409 (Lmea 30 CT11891 2 2 7 M) Progresso 
(Brasil) Oryz1ca Sabana 6 (Colombia CIAT) Oryz1ca Sabana 10 (Colombia CIAT) e IRAT 146 
(Costa de Marfil IRAT) was camed out 1n EE Nueva Ca¡amarca (Prov1nce of R10¡a Department 
of San Martm Peru) by Fundac1on para el Desarrollo Agrano del Alto Mayo (FUNDAAM) 
These vanet1es WJII be used next season (start1ng 1n September) 1n farmer plots w1thJn the 
partJcJpatory research framework led by CIA T 1n Pucallpa 

A set of 156 genotypes JncludJng 148 advanced upland lines and 8 JnternatJonal vanet1es was 
planted 1n M ay both 1n Calzada (Moyobamba Department of San Martm) by lng Cesar Tepe 
(FUNDAAM) and Pucallpa (EE Pucallpa) by lng Manuel CancJno (INIA) The Calzada tnal 
fa1led after a wrong calibrat1on of a herbJcJde applicat1on 

Data from the Pucallpa tnal JS presentad 1n Table 1 There was not a SJQnJficant presence of leaf 
dJseases 1n th1s tnal Twelve advanced lines have been selected on the basJs of agronom1c 
performance and graJn mJIIing tra1ts These lines showed greater lodg1ng tolerance than the local 
vanety Chancabanco that Js w1dely grown 1n Pucallpa No y1eld advantage seems to have the 
1ntroduced over the local genetJc matenal Selected lines w1ll be further tested 1n replicated tnals 
1n two locat1ons (Pucallpa and Calzada) dunng the next plant1ng season start1ng 1n next 
October 
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Table 1 Agronom1c tra1ts and gram quahty of selected upland nce advanced lmes m companson to local check and mternat1onal 
vanet1es 1n Pucallpa 1998 

Daysto Plant M1lled r1ce ( 1 ) 

Ped1gree Days to 50/ Days to he1ght Lodgmg Y1eld Whlte 
headmg flowermg matur1ty (m) (/) (TM/ha) Whole broken total Belly1 

CT 13370 22M 69 72 105 o 90 o 6285 43 8 281 71 9 1 5 
CT 13370 194M 69 72 105 o 95 o 5673 41 1 29 9 71 o 25 
CT 13370 18 5 M 78 83 111 o 90 o 5 602 
CT 13382 52 M 72 78 105 1 05 o 5 011 52 7 21 1 73 8 25 
CT 11619 11 1M 78 83 111 1 15 o 4 785 
CT 13382-6 1 M 69 78 105 1 05 o 4643 41 5 32 5 740 25 
CT 13370 18M 78 83 111 o 90 o 4 564 434 22 5 659 25 
CT 13364 7 1M 69 83 105 1 10 o 4 251 47 5 226 701 20 
CT 13370 9 1 M 69 83 111 o 80 o 4 233 
CT 13382 8 3M 69 78 105 o 80 19 4146 454 26 5 71 9 20 
CT 13370 1 1 M 66 78 105 1 10 o 4107 480 23 6 71 6 20 
CT 13370 183M 72 83 111 o 80 o 4 012 404 27 5 67 9 25 

Local Check Chancabanco (12 plots) 
Average 60 65 97 1 09 70 5140 464 27 6 73 9 20 
Range 60 63-66 97 o 95 1 20 o 100 3 502 6 496 45 4 47 3 26 3 28 8 73 6 74 o 20 

lnternat1onal checks 
CIRAD409 56 61 97 o 70 o 5 388 488 25 7 74 5 30 
IRAT 146 63 69 97 1 05 o 4 907 
CIRAD411 63 69 105 o 75 42 3 590 29 3 446 73 9 20 
CAIAPO 78 83 105 o 95 o 3 541 50 6 21 6 722 20 
CIRAD410 59 63 97 o 90 100 3 386 256 44 7 70 3 30 
O Sabana 10 78 83 111 o 80 o 2 947 
O Sabana 6 78 83 111 1 00 o 2 516 
Progresso 83 86 111 o 80 o 2 046 
Scale 1 - 5 where 1 - O lo gra.n chalk.ness and 5 = more than 25% gra•n chalk1ness 
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ANNEX 1 

PUBLICATIONS 

In Referee Journals 

GUimaraes E P Amezqu¡ta F C Lema G and Correa V1ctona F 1998 Determ1nat1on of 
M1mmum Number of Grow1ng Seasons for Assessment of D1sease Res1stance Stab11ity 1n 
R1ce Crop Sc1 38 67 71 

Presentat1ons m Workshops Conferences Meetmgs Posters 

Borrero J 1998 Selecc1on Recurrente en Arroz Teona y pract1ca Sem1nar presented to the 
R1ce Program of CIA T Bolivia Santa Cruz de la S1erra Bolivia January 12 16 

Borrero J M Chatel and M Tnana Esp1nel 1998 MeJoramiento Poblac1onal de Arroz lrngado 
para HoJa Blanca (1) Poster RENAPA Go1ama Go1as March 9 13 (2) Conference 1 
Congreso Nac1onal de Arroz and 1 Encuentro Internacional de Arroz La Habana Cuba 
June 9 11 

Bruzzone C G1bbons J W and Flores J El meJoramiento genétiCO como componente de un 
s1stema mtegrado de maneJO de malezas Presented at the 1 Sem1nano Latino 
Amencano sobre Arroz Verrnelho Porto Alegre Braz11 23 25 September 1998 

Calvert L Morales F M and Correa V1ctona F J 1998 A Cyclic D1sease and the Emergence 
of a New D1sease 1n Latm Amenca Reaffirm the Need for lntegrated Pest and D1sease 
Management Strateg1es 1n R1ce 7th lnternatlonal Congress of Plant Pathology Ed1nburgh 
Scotland August 9 16 1998 

Chatel M E P GUimaraes Y Osp1na and J Borrero lmprovement of Upland R1ce Us1ng Gene 
Pools and Populatlons w1th Recess1ve Male Stenle Gene Proceedmgs of the Upland 
R1ce Consort1um Workshop Upland R1ce Research 1n Partnersh1p 4 13 January 1996 
Padang Indonesia 

Chatel M E P GUimaraes J Borrero A Moreno B L C V1llega and C A QUirós 1998 El 
Arroz de Secano Una Nueva Opc1on de Cultivo para la Reg1on And1na de Colombia (1) 
Poster RENAPA Go1ama Go1as March 9 13 (2) Semmar presented at CIAT Palm1ra 
May 6 (3) Conference 1 Congreso Nac1onal de Arroz and 1 Encuentro Internacional de 
Arroz La Habana Cuba June 9 1 (4) Semmar presented at the Food Crops Research 
lnst1tute Yunnan Academy of Agncultural Sc1ences Kunmmg China September 9 15 

Chatel M E P GUimaraes Y Ospma and J Borrero 1998 Nuevas Poblaciones de Arroz de 
Sabanas para Selecc1on Recurrente (1) Poster RENAPA Go1ama Go1as March 9 13 (2) 
Poster 1 Congreso Nac1onal de Arroz and 1 Encuentro Internacional de Arroz La 
Habana Cuba June 9 11 



Chatel Y J Barrero Y Osp1na (CIRAD/CIAT) S Herna1z R Alvarado (INIA Chile) and E 
Graterol (DANAC Venezuela) 1998 Germplasm w1th GenetJc Male Stenhty for R1ce 
Recurren! SeleccJon Breed1ng Poster lnternat1onal Sympos1um on R1ce Germplasm 
Evaluaban and Enhancement Stuttgart Arkansas August 30 September 2 

Chatel M Y Osp1na and J Barrero 1998 Recurren! Select1on Breed1ng Us1ng Gene Pools 
and PopulatJons w1th Recess1ve Male Stenle Gene and ConventJonal Breed1ng 
Conference Th1rd lnternat1onal Upland R1ce Breeders Workshop (IURBW) Go1ama 
Go1as March 1 O 12 

Chatel M Y Osp1na and J Barrero 1998 CollaboratJve ProJect Bbtween CIRAD CA CIAT 
and FLAR R1ce lmprovement Recurren! SelectJon Breed1ng us1ng Gene Pools and 
PopulatJons w1th Recess1ve Male Stenle Gene and ConventJonal Breed1ng Upland 
Savanna HillsJdes and Lowland R1ce Annual Report 1997 CIRAD/CIAT/FLAR 
pubhcat1on 

Chatel M H Vales M CollaboratJve Program CIRAD/CIAT/FLAR on R1ce Paper presented at 
the F1rst lnternat1onal Workshop Seed Essent1allnput of Modern Agnculture Peru May 
11 13 

Chatel M Y Osp1na and J Barrero 1998 MeJoramiento GenetJco del Arroz UtJhzacJon del 
Melado de Selecc1on Recurrente Conference 1 Congreso Nac1onal de Arroz and 1 

Encuentro Internacional de Arroz La Habana Cuba June 9 11 

Chatel M Y Osp1na and J Barrero 1998 R1ce Breed1ng Us1ng Recurren! SelectJon and 
PopulatJons w1th RecessJve Male Stenle Gene Sem~nar presented at the Food Crops 
Research lnst1tute Yunnan Academy of Agncultural Sc1ences Kunm1ng Ch1na 
September 9 15 1998 

Correa V1ctona F J 1998 Uso de Marcadores Moleculares no Melhoramento de Arroz Curso 
Internacional Sobre Melhoramento GenetJco de Arroz Go1anJa Brasil March 16 27 
1998 

Correa V1ctona F J 1998 Uso Potencial de Mutaciones Inducidas en la Busqueda de Genes de 
Res1stencJa al Anublo del Arroz Pynculana gnsea Sacc F1nal Meet1ng on lnduced 
MutatJons 1n ConnectJon w1th BJotechnology for Crop lmprovement 1n Latm Amenca 
FAO/IAEA L1ma Peru October 5 9 1998 

Correa V1ctona F J and Camilo D 1998 EvaluatJon of the React1on of R1ce L1nes to 
EntorchamJento or R1ce Stnpe Necrosis Virus Transm1tted by the SoJI borne Fungus 

Polymyxa grammts 271
h R1ce Techmcal Work1ng Group Meeting Reno USA March 1-4 

1998 

Correa V1ctona F J and Carnllo D 1998 Evaluac1on de la Reacc1on del Arroz al Virus del 
EntorchamJento Transmitido por el Hongo del Suelo Polymyxa grammts 1 Encuentro 

Internacional de Arroz La Habana Cuba Juma 9 11 1998 

Correa VJctona F J Escobar F Prado G and Ancapa G 1998 PopulatJon Dynam1cs of the 
R1ce Blast Pathogen 1n a Screemng S1te 1n Colombia and CharactenzatJon of Res1stance 
2 d lnternatJonal R1ce Blast Conference Montpelher France 4 8 August 1998 
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Correa V1ctona F and Schoonhoven A 1998 R1ce Germplasm Evaluat1on and Enhancement 
at CIAT lnterna!Jonal Sympos1um on R1ce Gerrnplasm Evalua!Jon and Enhancement 
Stuttgart USA Aug 30 Sept 2 1998 

Datnoff L E Correa V1ctona F J Seebold K W and Snyder G H 1998 S1hcon Management 
of Blast 1n lrngated and Upland R1ce Ecosystems 2 d lnternatJonal R1ce Blast 
Conference Montpelher France 4 8 August 1998 

Gibbons J W Berno L E and González D FLAR Me¡oram1ento para la estabilidad de 
producc1on Presented at the 1 Encuentro Internacional de Arroz La Habana Cuba June 
9 11 1998 

G1bbons J W Gonzalez D and Delgado D Use of hneage exclus1on 1n a mult1 ob¡ect1ve nce 
breed1ng program Presented at the 2"d lnternat1onal R1ce Blast Conference Montpelher 
France August 1998 

Gonzalez D G1bbons J W and Berno L E R1ce evaluat1on and enhancement at the Latm 
Amencan and Canbbean fund for Jmgated nce (FLAR) Poster presented at the 
lntemat1onal Sympos1um on Rice Gerrnplasm and Enhancement Stuttgart Arkansas 
USA September 1998 

Lentm1 Z L Calvert 1 Lozano andE Tabares 1998 Res1stance to ho¡a blanca v1rus encoded 
by the nucleocaps1d transgene 1n tropical nce IX lntematJonal Congress on Plant 
T1ssue and Cell Culture Plant B1otechnology and In V1tro B1ology 1n the 21st Century 
Jerusalem Israel 

Mora A Z Lent1n1 and C Martmez 1998 R1ce breedmg w1th anther culture 11 La!Jn Amencan 
Meet1ng on Plant B1otechnology La Habana Cuba June 1998 

LentJn1 Z L Calvert 1 Lozano andE Tabares 1998 Transgemc nce w1th RHBV res1stance 11 
La!in Amencan Meetmg on Plant 8Jotechnology Havanna Cuba 

Lent1n1 Z L Calvert E Tabares 1 Lozano M Cuervo W Roca and 8 C Ram1rez 1997 
Res1stance to nce ho¡a blanca 1n transgemc nce us1ng the nucleoprotem gene F1fth 
lnternat1onal Congress of Plant Molecular B1ology S1ngapore 

Mora A Z Lent1n1 and C Martmez 1998 Anther culture a tool for nce breedmg F1rst 
lnternatJonal Meet1ng of R1ce Havanna Cuba 

Ospma Y M Chatel and J Borrero 1998 Mejoramiento PoblacJonal de Arroz de Sabanas 
para Suelos Ácidos (1) Poster RENAPA Go1an1a Go1as March 9 13 (2) Poster 1 
Congreso Nacional de Arroz and 1 Encuentro Internacional de Arroz La Habana Cuba 
June 9 11 



Ospma Y M Chatel E P GUJmaraes and J Barrero 1998 MeJoramiento Poblac1onal De 
Arroz de Sabanas para Precocidad (1) Poster RENAPA Go1an1a Go1as March 9 13 (2) 
Conference 1 Congreso Nac1onal de Arroz and 1 Encuentro Internacional de Arroz La 
Habana Cuba June 9 11 

Osp1na Y M Chatel E P GUJmaraes and J Barrero 1998 MeJoramiento Poblac1onal De 
Arroz de Sabanas para Pynculana gnsea Sacc (1) Poster RENAPA Go1ama 
Go1as March 9 13 (2) Poster 1 Congreso Nac1onal de Arroz and 1 Encuentro ' 
Internacional de Arroz La Habana Cuba June 9 11 

Prado G A Correa V1ctona F J Tulande E Ancapa G 1998 H1potes1s de la Exclus1on de 
LinaJes Una Alternativa para el Desarrollo de Cultivares de Arroz con Res1stenc1a 
Durable a Pynculana gnsea en Colombia 1 Encuentro Internacional de Arroz La 
Habana Cuba Jun1o 9 11 1998 

Samnt L R El FLAR y la mvest1gac1on regional del arroz Presentad at the Conversatono 
problems and perspect1ves for nce product1on 1n Peru L1ma Peru February 18 1998 

Samnt L R and G1bbons J W FLAR A new approach for 1nternatlonal agnculture research 
and development Presentad at the Twenty seventh R1ce Techmcal Workmg Group 
Reno Nevada USA March 1998 

Samnt L R La econom1a del arroz en Amenca Lat1na hac1a el s1glo XXI Presentad at 1 

Sem1nano Taller Internacional Sem1lla Insumo Esenc1al en la Agncultura Moderna 
Ch1clayo Peru May 1998 

Samnt L R La econom1a mundial del arroz y las perspect1vas para Amenca Lat1na Opemng 
Conference F1rst Nat1onal Congress on lntegrated R1ce Management Guatemala 
Guatemala May 4 1998 

Samnt L R El FLAR y el GCIAR Perspectivas de la 1nvest1gac1on de arroz en el mundo R1ce 
Seed Product1on Workshop L1ma Peru May 20 1998 

Samnt L R La econom1a del arroz en el mundo hac1a el s1glo XXI Opemng Conference F1rst 
lnternat1onal Meeting on R1ce Research la Habana Cuba June 9 1998 

Sanmt L R El papel del sector rural en el desarrollo econom1co de Amenca Latina la agenda 
de la reun1on de Cartagena Meet1ng of the Network of R1ce Econom1sts for Latm 
Amenca QUitO Ecuador July 14 1998 

Samnt L R La econom1a del arroz y el papel del FLAR en la 1nvest1gac1on de Amenca Lat1na 
Open1ng Conference F1rst Nat1onal R1ce Congress San Jose Costa R1ca July 16 1998 

Samnt L R El FLAR y la 1nvest1gac1on de arroz en Amenca Lat1na Presentad at the ceremomal 
acts for the entrance of Bolivia 1n FLAR September 21 1998 

Samnt L R and G1bbons J W Perspectivas de la 1nvest1gac1on de arroz de nego en Amenca 
Lat1na Opemng Conference 1 Sem1nano Latmoamencano de Arroz ROJO Porto Alegre 
R1o Grande do Sul Braz1l September 23 1998 

' ' 



Samnt L R El sector arrocero y la competitividad lnvrted comments XXIII lntemat1onal 
Congress of R1ce M1llers INDUARROZ Cartagena Colombia Oct 8 1998 

Samnt L R Correa V1ctona F J and lzqu1erdo J 1998 Curren! S1tuat1on and lssues on R1ce 
Productlon 1n Latm Amenca and the Canbbean (LAC) The lntematlonal R1ce 
Comm1ss1on N1neteenth Sess1on Ca1ro Egypt 7 9 September 1998 

Seebold K W Datnoff L E Correa V1ctona F J Kucharek T A Snyder G H and Tulande 
E 1998 Effects of Calc1um S1hcate Plus Fung1c1des at Reduced Rates on the Control of 
Leaf and Neck Blast 1n Upland R1ce 27th R1ce Techmcal Work1ng Group Meetmg Reno 
USA March 1 4 1998 

Ta1llebo1s J (presentatlon made by M Chatel) 1998 lnvest1gac16n en Arroz en Amenca Lat1na 
Proyecto Arroz H1bndo Conference Taller Internacional Sem1lla Insumo Esencial en la 
Agncultura Moderna Ch1clayo Peru May 11 13 

Vales M Recurren! select1on for nce blast res1stance D1fferent schemes used 1n the 
collaborat1ve pro¡ect CIAT/CIRAD/FLAR Poster presented at the 111 Upland R1ce 
lnternat1onal Breeders Workshop G01ama GO Braz1l March 4 p 

Vales M Durable res1stance agamst nce blast Paper presented at the 1st lnternat1onal Meeting 
on R1ce La Habana Cuba June 9 11 

Vales M Chatel M H Borrero J Ospma Y Recurren! select1on usmg nce (Oryza sattva) 
populatlons w1th a w1de genet1c base Poster presented at the 1st lnternat1onal Meetmg 
on R1ce La Habana Cuba June 9 11 

Vales M Chatel M H Borrero J Osp1na Y Recurren! selectlon us1ng nce (Oryza sattva) 
populat1ons w1th a narrow genet1c base Poster presented at the 1st lnternat1onal Meetmg 
of R1ce La Habana Cuba June 9 11 

Vales M Select1on for durable res1stance agamst nce blast Presented at the 2nd lntemat1onal 
R1ce Blast Conference Montpelher France August 4 8 

Vales M Chatel M H Borrero J Osp1na Y Select1on for nce (Oryza sattva) blast 
(Magnaporthe gnsea) res1stance 1n recurren! populat1ons w1th a w1de genet1c base 
Paper presented at the 2nd lntematlonal R1ce Blast Conference Montpelher France 
August4-8 

Vales M Chatel M H Borrero J Osp1na Y Recurren! select1on for blast (Magnaporthe gnsea) 
res1stance usmg nce (Oryza sattva) populatlons w1th a narrow genetlc base Presented at 
the 2nd lntemat1onal R1ce Blast Conference Montpelher France August 4 8 

Vales M Chatel M H Borrero J Osp1na Y Recurren! selectlon for nce (Oryza sattva) blast 
(Magnaporthe gnsea) res1stance 1n populatlons w1th a narrow genet1c base Presented at 
the lntemat1onal Sympos1um on R1ce Gerrnplasm Evaluat1on and Enhancement 
Stuttgart Arkansas USA August 30-8eptember 2 



In Non Refereed Pubhcat1ons 

Johnson D E D1ngkuhn M Fomba S and Morales F J 1998 lnc1dence of nce stnpe 
- necrosis wus 1n upland nce 1n West Afnca lntematlonal R1ce Research Newsletter In 

press 

Lent1n1 Z 1998 B1otechnology med1ated genetlc mod1ficat1on of nce for 1nsect res1stance A 
component for 1ntegrated pest management Lat1n Amencan R1ce Forum 4(1} 14-16 

Morales F J 1998 Emergencia de la necrosis rayada del arroz en la Amenca Lat1na Rev1sta 
• ManeJO Integrado de Plagas CA TIE Costa R1ca {In press) 

Samnt L R and Stanley Wood Impacto de la 1nvest•gac1on del arroz en Lat1noaménca y el 
Canbe durante las tres ultimas decadas No 3 Sene Pnonzac1on de la lnvest1gac1on 
Agropecuana en Amenca Latina y El Canbe San Jose Costa R1ca BID liGA IFPRI Apnl 
1998 

Samnt L R FLAR La Red Arrocera de Avance Hac1a el Futuro Ed1tonal Foro Arrocero 
Lat1noamencano Vol 4 No 1 May 1998 

Samnt LUis R Editor Foro Arrocero Latlnoamencano Two 1ssues 1n 1998 

Samnt LUis R Co editor Arroz en las Amencas One 1ssue 1n 1998 

Vales M Programa de act1v1dades de M1chel Vales CIRADICIAT/FLAR For 1nternal c1rculat1on 
and d1scuss1on only January 1998 33 p 



Annex 2 

Prmc1pal and Support Staff 

PRINCIPAL STAFF 

Carlos Bruzzone Plant Breeder Post Doctoral Fellow 
Lee Calvert Vlfologtst 
Marc Chatel Plant Breeder GIRAD CA 
Fernando Correa Plant Pathologtst and Pro}ect Leader 
James G1bbons Plant Breeder FLAR 
Za1da Lent1n1 Plant Breeder 
César P Martmez Plant Breeder Btotechnology 
Franc1sco Morales Vtrologtst 
LUis R San1nt Agrtcultural Economtst Economtst and FLAR Executtve Dtrector 
M1chel Vales Plant Pathology GIRAD CA 

SUPPORT STAFF 

Assoc1ates and Ass1stants 

LUis E Berno FLAR 
Ja1me Borrero Genettcs 
Dumar Camilo Vtrology 
Manbel Cruz Vtrology 
D1ana Delgado FLARICIRAD 
Mynam Cnstlna Duque Btometry 
Fab1o Escobar Btotechnology 
Ja1me Florez Genettcs 
Damel 1 González FLAR 
Mana del P1lar Hemández Entomology 
lvan Lozano Vtrology 
Ja1me Lozano Genettcs 
Mana Nelly Med~na Leader 
Adnana Mora Genettcs/Anther Culture 
Yolima Osp1na Genettcs 
Gustavo Prado Pathology 
Raul Sedano Vtrology 
James Silva Btometry 
Mon1ca Tnana Entomology 
Edgar Tulande Pathology (VVC) 
Ana Cec11ia Velasco Vtrology 

V1s1tmg ScJent1st 

Rosa Mana Alvarez FUNDARROZ Venezuela 
Julio Eduardo Holguin Fedearroz Colombta 
Rafael Meneses //A Cuba 
LUis Antomo Reyes Fedearroz Colombta 
Gelis Torrealba Fundarroz Venezuela 

Left dunng 1998 



Thesrs Ph D 

Renata Cruz Pererra Umv Federal R10 Grande do Su/ Brazlf 

Thesrs Ms C 
Lurs Eduardo Berno FLAR/Umversrdad Nacronal Colombra 
Edgar Corredor FEDEARROZ/Unrversrdad Nacronal Colombra 
Carlos Gamboa DANAC/UCV Venezuela 
Yohma Osprna CIAT/Umversrdad Nacronal Colombra 

Colcrencras 
Blanca Escorcra Patho/ogy 

Secretarres 

Lrz Derra Arango FLAR 
Carmenza Llano Llder!Patologta 
Clara lnes Sanchez Genettca 

Technrcrans and Freid Support 
Fehx Acosta Genettcs 
Mrguel Acosta FLAR 
Marra Grrlena Arrcapa Patho/ogy 
Jesus E Avrla Physto/ogy (VVC) 
Jarro Barona Leader 
Marco Tullo Castrllo FLAR 
Efren A Cordoba Entomology 
Gerardo A Delgado Genettcs 
Jarme Gallego Genettcs 
Jarro Garcra Btotechnology 
Aldemar Gutrerrez FLAR 
Jorge lgnacro Hernandez FLAR 
Vrctorra Eugema Kury FLAR 
Elsy Lasprrlla Genettcs 
Lurs Armando Loarza FLAR 
V retor Hugo Lozano Genettcs (VVC) 
Marra C Martrnez Vtrology 
Fabran M1na FLAR 
Jarme Morales FLAR (VVC) 
Maurrcro Morales Entomology 
Rodrrgo Moran Entomo/ogy 
Lucero Ordonez Geneltcs 
Francrsco Ortega Phys10/ogy!Genettcs 
Rosalba Reyes Genettcs 
Francrsco Rodrrguez Genettcs (VVC) 
Humberto Rodrrguez FLAR 
Lurs H Rosero Patho/ogy 
Sory H Sanchez Genettcs 
Pedro Nel Velez Genettcs 
Jarro Vega FLAR (VVC) 
Damel Zambrano Patho/ogy 


