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The Centre de cooperation mternationale en recherche agronomuque pour le developpement (CIRAD) 15 a French
research organization that specializes in agnculture in the tropics and subtropics It 1s a state-owned body and was
established 1n 1984 following the consolidation of French agncultural veternary forestry and food technology
research orgamzations for the tropics and subtropics

CIRAD's mussion 1s to contnbute to the economic development of these regions through research expenments
traiing, and dissemmation of scientific and techmcal informaton.

The Center emplovs 1800 persons including 900 sentor staff who work 1n about 50 countries Its budget amounts to
approsimatels 1 bitlion French francs more than half of which comes from public funds

CIRAD 1s made up of seven departments CIRAD CA (annual crops) CIRAD CP (tree crops) CIRAD-FLHOR
(fruts and horticultural crops) CIRAD-EMVT (livestock production and vetennary medicine) CIRAD-Foret
(forestry) CIRAD-SAR (food technologv and rural systems) and CIRAD GERDAT (management, common
services and laboratones documentation) CIRAD operates through its own research centers national agncultural
research systems or development projects

CIAT
The International Center for Tropical Agnculture (CIAT s Spamsh acronvm) is dedicated to the allevianon of
hunger and poverty in developing countries CIAT applies science to agriculture to mcrease food production while
sustanung the natural resource base

CIAT 15 one of 16 mternauonal agncultural research centers sponsored by the Consultative Group on Internattonal
Agncultural Rescarch (CGIAR)

The Center s core budget 1s financed by 25 donor countmes international and regional development orgamzations
and prmate foundations In 1997 the donor countnes include Australia, Belgum, Brazil Canada Colombia,
Denmark. France Germans Japan. the Netherlands Nonwvay Spain, Sweden Switzerland. the United Kingdom, and
the United States of Amenca Donor organizations include the European Umon (EU) the Ford Foundation, the Inter -
Amencan Development Bank the International Development Rescarch Center (IDRC) the Intemational Fund for
Agncultural Development (IFAD) the Mippon Foundation the Rockefeller Foundatbon, the Umted Natons
Development Program (UNDP) and the World Bank

Informanon and conclusions reported n this document do not necessarily reflect the posiion of any donor agency

FLAR
The Fund for Laun Amencan and Canbbean Irnigated Rice (FLAR) 15 @ means by which the public and private
sectors of Latm Amencan and Canbbean (LAC) countrtes can control and take responsibihify for imgated nce
activities

FLAR began in Januann 199> after an Act of Acceptance was signed by delegates from Brazl Colombia
Venezuela. the International Center for Tropical Agnculture (CIAT) and the International Rice Research Institute
(IRRI} In 1996 Costa Rica Panama, and the Centre de cooperation internationale en recherche agronomique pour le
dex cloppement (CIRAD) became members

FLAR s mussion 1s to promote sustanable development of irngated rice production in LAC that 1s to make 1t
competitine profitable and efficient winle lowenng relatn ¢ prices of nce for the consumer FLAR s objectives are

e To provide up-to-date information on market needs and opportunities of member countries through a
permanent forum

»  To pursue a broad approach mn regional rice activities that are of terest to all members

e Increase sustainable nce production, that 15 ensure the efficrency of production equitable distribution
of benefits and resource conser ation

e To focus mainly on imgated nice



CONTENTS

SUMMARY
Collaborative Project between CIRAD, CIAT, and FLAR
Proyecto Colaborativo entre el CIRAD, CIAT y FLLAR

CHAPTER

|

[1

Presentation

Recurrent Selection for Upland Rice for Savannas and
Highlands

III  Conventional Breeding for Upland Rice for Savannas and
Highlands
IV~ Recurrent Selection for Lowland Rice
TABLES
APPENDIX
1 CIRAD/CIAT/FLAR Rice Sheets
2 CIAT Rice Project
3 Pubhications, Conferences, and Posters
4 Trips
5 Reciprocal Visits from Scientists
6 References
7 Description and Genetic Constitution of Germplasm for

Recurrent Selection Breeding



CONTENTS

SUMMARY
Collaborative Project between CIRAD, CIAT, and FLAR
Proyecto Colaborativo entre el CIRAD, CTIAT y FLAR

CHAPTER
I Presentation

11 Recurrent Selection for Upland Rice for Savannas and
Highlands

III Conventional Breeding for Upland Rice for Savannas and
Highlands

IV Recurrent Selection for Lowland Rice
TABLES

APPENDIX
1 CIRAD/CIAT/FLAR Rice Sheets

2 CIAT Rice Project

3 Publications, Conferences, and Posters

4 Trips

5 Reciprocal Visits from Scientists

6 References

7 Description and Genetic Constitution of Germplasm for

Recurrent Selection Breeding



COLLABORATIVE PROJECT BETWEEN CIRAD, CIAT, AND FLAR

Rice Improvement, Using Gene Pools and Populations with Recessive Male-Stenle Gene
And Conventional Breeding

Marc Chitel, Yolima Ospina, and Jaime Borrero

1997 Report Summary

1 BACKGROUND

Genetic uniformity or lack of genetic diversity, 1s of major concern to breeders geneticists, and
the agncultural community in general In many crops genetic improvement 1s usually
accomplished by reducing genetic diversity 1n the gene pools used to develop new varieties But
genetic uniformity 1s now considered as increasing a crop s potential vulnerabiity to disasters
caused by biotic or abiotic constraints

One way of broadening the genetic base of Latin American rice and assessing the genctype-by-
environment interaction 1s to dentify specific potential parents and pool them to develep new
genetically broad-based breeding matenal

CIAT and CIRAD s new breeding strategies focus on developing and improving populations to
provide sources of potential parents with specific traits required by national breeding programs
OCne suitable breeding method to achieve this goal Is recurrent selection

2 RECURRENT SELECTION FOR UPLAND RICE IN THE SAVANNAS AND HIGHLANDS

2 1 Introduction

The upland rice recurrent selection project aims to adapt develop and select upland nice gene
pools and populations

The main characteristics of germplasm for savanna conditions are

Tolerance of soil acidity

Resistance to diseases mainly rice blast (Pynculana gnzea Sacc )
Resistance to pests mainly rice plant hopper (Tagcsodes onzicolus Muir )
Good grain quality {translucent long stender grain)

Early matunty (total cycle about 115 days)

For highland areas we are looking for

Tolerance of cold temperatures
Gran yield potental
Grain qualty



22 Upland Savanna Rice

The activittes reported here were conducted at Palmira Experiment Station (PES) and at La
Libertad’ Expenment Station (LES)

221 Line development from recurrent populations Generation 52
Populations PCT-5\PHB1\0, PCT-A\PHB110, and PCT-4\PHB\1\1

From the 211 S2 lines evaluated at LES 25 were selected (12%) From each selected ine we
chose 6 individual plants The 150 S3 lines (25 families of & lines) will be grown at PES dunng
1997 B

222 Line development from recurrent populations Generation S4

2221 Populations PCT-510\0\0, PCT-A\0\0\0, and PCT-4\0\0\1

From the 178 S4 lines evaluated 47 were selected (26%) From each selected line we chose 6
individual plants The 282 S5 lines (47 families of 8 ines) will be grown at PES during 1897 B

2222 Popufation PCT-4\0\0\1>52

From the 74 54 lines evaluated 16 were selecied (22%) In each selected line we

harvested 6 individual plants The 108 S5 lines (16 families of & lines) will be grown at PES
dunng 1997 B

2223 Populations PCT-5\0\0\0, PCT-A\0\O\0, and PCT-4\0\0\1 Plant selection in 83 hnes
at PES, 1996 B

From the 12 5S4 lines evaluated 3 lines (25%) were selected from one population
From each selected ine we chose 6 individual plants

The 18 S5 lines (3 fam:hies of 6 lines) will be grown at PES during 1987 B

223 Line development from recurrent populations Advanced generations
2231 From populations with a male-sterile gene

A yeld tnal was conducted and anaiyzed Three lines present a high yield potential and good
milling charactenstics

2232 From populations with no male-sterile gene

The 89 progenies were evaluated under savanna acid soll condittons at LES A total of 386 lines
wera selected

23 Population Enhancement - Recurrent Selection

The CIAT nce project emphasizes the enhancement of populations and 1s phasing out the
production of fixed lines for direct release by the regions national programs (NARS) The



strategy 1s to develop and enhance gene pools and populations for well-targeted trait(s) to be
used as sources of potential parents by national breeding programs

In the first 2 years of the recurrent selection project we concentrated on introducing germplasm
from Brazil (EMBRAPA Arroz e Fenjdo [formerly CNPAF] and CIRAD) and French Guiana
charactenzing and mass selecting it From 1995 onward we concentrated our activites on
enhancing and developing new populations

231 Recurrent sefection based on S2 line evaluation Population PCT-4\0\0\1
The population PCT-A\SAV\1 was grown at LES to go through a second selection cycle
2311 Selecting fertile plants

A total of 155 SO plants were selected A sample of each SO seed was kept in the cold chamber
The S1 generation will be grown dunng 1997 B at PES and S2 seeds harvested The SZ lines
will be evaluated during 1998 A at LES

2312 Harvesting male-sterile plants

Male-stenle plants were harvested individually and their seeds mixed in equal proportions to
complete the second cycle of recombination of the population selected once The second cycle
of recombination 1s identified as PCT-4\SA2\1

232 Mass recurrent selection for both sexes for major agronomic trarts, blast, and
“hoja blanca” Populations PCT-4\0\0\1, PCT-A\0\0\0, and PCT-510\0

Duning 1897 A the seed mixture of each population with two mass recurrent selection cycles
was grown at LES To make the third recurrent selection cycle 218 253 and 165 healthy male-
sterlle plants fertiized by the pollen of fertile healthy plants were selected from each population

2 4 Development of New Populations

The development of new populations is a basic activity of the project It forms the main source of
new recombined vanabiity for population enhancement and line development

In 1996 B we decided to build at PES two new Japonica populations targeting upland
savannas and hillside ecosystems The source of male-stenhity background is the best Japonica
population previously developed by the project

241 Upland savanna population

The idea Iin developing that population I1s to pool the best hnes of the CIAT conventional rice
breeding project and the commercial vaneties released in Brazil Colombia and Bolivia

in 1986 B 18 lines were selected based on their performance for early matunty blast and acid-
soll tolerance and grain qualty Male-sterile plants from the best adapted upland Japonica
population (PCT-4) were used as female parents

Dunng 1997 A at PES each resulting F1 was grown individually and evaluated and individual
plants selected The basic population PCT-11\0\0\0 1s the result of the mixture of the F2 seed



2 4 2 Upland hillside population

The dea is to develop a population for the Andean highlands of Colombia with early matunty
and cold tolerance for hugh altitude, 1300-1600 m above sea level (masl)

in 1996 B 11 hnes from Madagascar CIAT and IRAT were selected based on their previous
evaluation at high altitudes The hest-adapted upland Japonica population (PCT-4) was used as
the source for male-stenlity

Dunng 1997 A at PES each resulting F1 was grown individually and evaluated and individual
plants chosen The basic population PCT-13\0\0\0 1s the result of the mixture of F2 seed

Dunng 1997 B at PES the basic population will be recombined once The identification of the
first cycle of recombination of the basic population will be PCT-13\0\0\1

3 CONVENTIONAL BREEDING FOR UPLAND RICE FOR SAVANNAS AND HIGHLANDS
31 Savannas Upland Rice

311 Upland lines from Brazil We received frcm CNPAF a set of Brazihan lines for
evaluation under acid soil conditions

312 Use of CIAT/CIRAD savanna lines in Brazil

On average 57% and 58% of the lines present Iin the trals and the segregating generations
respectively come from CIAT/CIRAD Furthermore 51 1% of the parents used by EMBRAPA
Arroz e Feiao are CIAT/CIRAD lines The main characteristics they hike from our ines are grain
qualty and plant type

313 New partners interested in savanna upland lines

The new partners are Colombia (Atlantic Coast) Brazii (South IRGA) Argentina (Tucuman
Region) and China (Yunnan and Jiangxi Provinces)

fn 1995 we sent the first set of savanna lines from Brazil and CIAT/CIRAD to China as part of a
collaborative project between the Foods Crops Research Institute (of the Yunnan Academy of
Agricultural Science Kunming) and CIRAD The first results were very promising showing good

adaptation and acceptability Line CT $278-11-14-2-1-M I1s a strong candidate for immediate
release In this country

314 Seed multiplication

In Colombia during 1986 and 1997 the demand for savanna upland seed In the Eastern Plains
was very hugh Not enough seed was available on the market CORPOICA decided to mcrease

the seed of two released lines Oryzica Sabana 6 and Oryzica Sabana 10 We started production
of the GO generation at LES



315 Line release

Linea 30 has proven a very promising line since 1895 and CORPQOICA wants to release it n
1998 In 1997 we started production of genetic seed

32 Upland Rice for the Highlands

In 1993 upland lines develcped by CIRAD/FOFIFA for the highlands of Madagascar were
introduced to Colombia and seed increased The new germplasm was distnbuted to CENICAFE
and CIAT s hillsides project In 1994 line evaluation started in the Department of Cauca

in 1995 the Centro Intemacional de Agncuitura Orgamica (CIAO) started evaluations at 1600
masl The first results were presented at the Conference on Rice for the Highlands in
Madagascar in Apnl 19986

321 The Coffee Region — CENICAFE and CIAQ

Line CT 10069-27 3-1-4 well adapted to the mid-altitudes was used in a tnal with young coffee
trees The potential of this line over time 1s very promising (average gramn yield 1s 4 tha) Forty-
one new lines were introduced from Madagascar and seed increased at CIAT Palmira Eleven
single crosses were made at PES between lne CT 10069-27-3-1-4 and 10 lines from
Madagascar and CIRAD The F1 generation was grown dunng 1997 A at PES

322 Department of Cauca and Central America

In the Department of Cauca the five best lines of the previous year's selection and one savanna
upland check (CIRAD 409) were tested on farm by five smallholders The best line
(Latsidahy/FOFIFA 62-3) yielded 1400 kg/ha at La Laguna (1600 masl) The savanna upland
check showed complete steniity

The 41 introduced lines were dispatched to the CIAT hillsides project for testing in Colombia and
Central America

4 RECURRENT SELECTION FOR LOWLAND RICE

41 Introduction

The recurrent selection breeding project was started by introducing different gene pools and
populations developed in Brazil by EMBRAPA Arroz e Feydo and CIRAD in French Guiana

The germplasm was characterized at CIAT Palmira and the best-adapted populations were
used to develop new populations by incorporating new vanability This resulted in three
populations that were registered In the recurrent selection catalog as PCT-6 PCT-7 and

PCT-8 A gene pool was also built up by using a different gene for male sterility The gene pool
was registered as GPCT-9 Finally a second gene pocl from CIRAD was registered as GPIRAT-10

4 2 Recurrent Selection Recurrent Selection for Both Sexes for “Hoja Blanca”

The objective was to use the recurrent selection breeding methed for existing germplasm for
hoja blanca wvirus and blast resistance  Three populations PCT 810\02 PCT-7\0\0\0 and
PCT-8\0\\0 and the gene pool GPCT-9\0\O\OF were evaluated for hoja blanca wvirus according



to the methodology develcped at CIAT Healthy plants of each germplasm were transplanted
separately for recombination with male-stenle plants The recombined populations after the first
cycle of selection were identified as PCT-8\HB\1\2 PCT-7\HB\1\O PCT-8\HB\1\0 and GPCT-
S\HB\1\OF

4 3 Recurrent Selection in Colombia

In 1998, Dr Hemmando Delgado from CORPQICA attended the International Course on Rice
Recurrent Selection Breeding held at CIAT and selected four germplasm matenals (populations
PCT-8\0\0\2 PCT-7\0\0\0, and PCT-8\0\0\C and the gene pool GPCT-NC\0\OF) Each matenal
was grown separately at LES for recombination charactenzation and selection of fertile plants
for ine development The four matenals performed well The populations PCT-6 and PCT-7
presented the highest potential far the future

4 4 Recurrent Selection in Costa Rica

In 1996 we sent Costa Rica the Indica gene pool GPCT-9 and pepulation PCT-7 That same
year, Dr Randolph C Morera of the National Rice Program attended the International Course
on Rice Recurrent Selection Breeding held at CIAT The germplasm was characterized under
Costa Rican conditions and was mamntained by harvesitng male-sterle and feriie plants
independently n 1997 the germplasm was used for line development by selecting S0 fertile
plants

4 5 Recurrent Selection in El Salvador

In 1895 we sent three populations (PCT-6 PCT-7 and PCT-8) and the gene pool GPCT-9 to
the Centro Nacional de Tecnologia Agropecuana y Florestal (CENTA) where the following
activities were carned out

o Line development 1In 1996 141 and 97 S0 fertile plants were selected from the
populations PCT-7 and PCT-8 respectively

o Population enhancement based on S2 progeny evaluation and recombination from
the remnant SO seeds

o New population development the population CNA IRAT ES 1/0/2 was developed by
introduction four ltines (X-10 CENTA A 1 CENTA A-2 and CENTA A-5) into the
Braziltan population CNA IRAT 4/0/6

4 6§ Recurrent Selection in Panama

In 1996 we sent Panama the indica gene pool GPCT-9 and population PCT-7 That same year
Dr Anel E Jaen Sanchez of the Faculty of Agnicultural Sciences Universidad de Panama
attended the International Course on Rice Recurrent Selection Breeding held at CIAT The
intreduced germplasm was grown and characterized For each matenal the earliest SO fertile
plants were harvested for iine development

47 Recurrent Selection in Venezuela

After he attended the International Course on Rice Recurrent Selection Breeding three
populations (PCT-6 PCT-7 and PCT-8) and three gene pools (IRAT 1/420P IRAT MANA and
GPCT-9) were sentto Dr E Grateroi for charactenzation under the local conditions of Calabozo
Guanco State The objective was to select the best-adapted germplasm to start a recurrent



selection program Two populations PCT-68 and PCT-7 were selected as male-stenle
background to develop two new local populations dentified as PFD-1 and PFD-2

4 8 Recurrent Selection in Argentina

In December 1996 we supplied the Universidad de Corrientes with the populations PCT-6\0\0\0
PCT-7\0\0\0 and PCT-8\0M\M0 The germplasm was observed and charactenzed The
development of a specific population (or populations) i1s planned for the second semester of
1997 by crossing six vaneties (IRGA 417 CYPRESS R P 2 TAIM Don Juan INTA and CH4-7)
with male-sterile plants of each population

4 9 Recurrent Selection in Chile

In 1996 we sent Chile the Japonica gene pool GPIRAT-10 developed by CIRAD specifically for
temperate climates That same year Dr Santiago Hernaiz from INIA-Quilamapu attended the
international Course on Rice Recurrent Selection Breeding held at CIAT

n 1997 the gene pool was grown to charactenze and select fertile plants for line development [t
was also used as a source of male sterlity to build up a local population by crossing five Chilean
hnes (Qui 67108 Diamante Buli CINIA 609 and CINIA 606) with male-stenle plants of the
gene pool Part of the hybnd seed was sent to CIAT Palmira for growing the F1 generattion F2
seed was shipped back to Chile The basic Chilean population was identified as PQUI-1\0\O\O

4 10 Recurrent Selection 1n Uruguay

In 1986 we sent Chile the Japonica gene pool GPIRAT-10 That same year Dr Fernandc Perez
de Vida attended the International Course on Rice Recurrent Selechon Breeding held at CIAT

In 1887 the gene pool was grown to characterize and select fertile plants for ine development It
was also used as a source of male stenlty to build up a local population by crossing selected
Uruguayan lines with male-stenie plants of GPIRAT-10

411 Line Development through Anther Culture

In 1984 we intreduced from French Guyana the population IRAT-CT This population comes
from the enhancement of the Indica gene pcol GPCNA-18 for anther culture respense

From 1985 the CIAT anther culture laboratery processed the poputation IRAT-CT and R2 lines
were developed The lines were evaluated by FLAR at the Santa Rosa Expenment Station and
five ines were selected



PROYECTO COLABQRATIVO ENTRE EL CIRAD, CIAT Y FLAR

Mejoramiento de Arroz Utilizando Acerves Geneticos y Poblaciones Segregando por un
Gene de Androesteriidad y el Mejoramiento Convencional

Marc Chatel, Yolima Ospina y Jaime Borrero

Resumen del Informe Anual de 1997

ANTECEDENTES

La unfformidad genetica o la ausencia de diversidad genetica es la mayor inquietud de [os
mejoradores geneticos y de la comunidad agricola en general En muchos cultivos el
mejoramiento genetico se hace teriendo como consecuencia la reduccion de la diversidad
genetica en los acervos geneticos basicos E! aumento de la uniforridad genetica es
considerado como factor importante que puede causar desasires bioticos y abioticos

Una manera de aumentar la base genetica del arroz en Amernica latina es la 1dentificacion de
progenitores potenciales especificos para desarrollar acervos geneticos de ampla base
genetica

Las nuevas estrategias de mejoramiento estan enfocando el desarrollo y el mejoramiento
poblacional como fuente de nuevos progenitores y lineas fijas para caracternsticas especificas
para los programas nacicnales de arroz  Para alcanzar esta meta se esta desarrollando un
proyecto utiizando el metodo de seleccion recurrente

I SELECCION RECURRENTE PARA EL ARROZ DE SECANO EN LAS SABANAS Y
EN LAS LADERAS DE AMERICA LATINA

1 INTRODUCCION
El prayecto de seleccion recurrente enfoca la adaptacion el desarrollo y la seleccion de acervos
geneticos y poblaciones de arroz de secano

Las principales caracteristicas del germoplasma para las sabanas son

Telerancia a la acidez del suelo

Resistencia a enfermedades pnncipalmente Pinculana y Hoja Blanca
Resistencia a plagas principalmente Tagosodes onzicolus Muir
Buena calidad de grano

Precacidad

Para las condiciones de laderas

Tolerancia al frio
Potencial de rendimiento
Buena calidad de grano

2 ARROZ DE SABANAS

Las acuvidades reportadas en este informe, fueron conducidas en la Estacien Expenmental de
Palmira (EEP) y la Estacion experimental La Libertad (EELL)



21 Desarrollo de ineas a partir de poblaciones recurrentes Generacton 52

Poblaciones PCT-5\PHB\1\0, PCT-A\PHB\I\O y PCT-4|PHB\11

De las 211 lineas S2 evaluadas se seleccionarcon 25 (12%) y en cada linea se seleccionaron 6
plantas mdividuales Las 150 lineas S3 (25 familias de 6 lineas) seran sembradas en la EEP en
el semestre B de 1987

2 2 Desarrollo de hineas a partir de pobiaciones recurrentes Generacion S4

221 Poblaciones PCT-5\0\0\0, PCT-A\0\O\D y PCT-4\01011

De las 178 lineas S4 evaluadas fueron seleccionadas 47 (26%) y en cada linea se
seleccionaron 6 plantas individuales Las 282 lineas S5 (47 familias de 6 ineas) se sembraran
en la EEP en el semestre B de 1997

2 22 Poblacion PCT-4101011>52

De las 74 hneas S4 evaluadas 16 lneas fuercn seleccionadas (22%) en cada hnea
seleccionada fueron cosechadas 6 plantas individuales Las 108 hneas S5 (16 famias de 6
lineas) seran sembradas en la EEP en 19578

223 Poblaciones PCT-5\0\0\0, PCT-a\0\0\0 y PCT-4\0\0\1 seleccion de plantas en hneas
S3 en la EEP en 19968

De las 12 ineas S4 evaluadas, 3 lineas (25%) fueron seleccionadas en una poblacion y en
cada linea seleccionada fueron cosechadas 6 plantas individuales Las 18 lineas S5 se
sembraran en la EEP en 19578

2 3 Desarrolle de ineas de poblaciones recurrentes Generaciones Avanzadas

231 Poblaciones con el gene de androestenihidad
Se condujo un ensayo de rendimiento con 33 matenales Tres (3) lineas avanzadas se
destacaron presentando un elevado potencial de rendimiento y con buena calidad molinera

232 Poblaciones sin el gene de androestenlidad (cruzamientos manuales)
Fueron evaluadas 89 progenies avanzadas de las cuales se seleccionaron 36 ineas (40%) que
conformaran un ensayo de observacion el proxima ano

3 MEJORAMIENTO POBLACIONAL A TRAVES DE SELECCION RECURRENTE

El proyecto de Arroz del CIAT esta enfocando el mejoramiento poblacional cuya estrategia es
la de desarrollar acervos geneticos y poblaciones para caracteristicas de interes de la region
En los dos prnimeros anos del proyecto se introdujeron germoplasmas de Brasd (CNPAF-CIRAD-

CA) y de Guyana francesa (CIRAD-CA) Estas poblaciones se caractenzaron y se les realizo
una seleccion masal

A partir de 1985 se concentraron las actividades en el mejoramiento y desarrollo de nuevas
poblaciones

31 Seleccion Recurrente basada en evaluacion de ineas S2 Poblacion PCT-4\0\0\1

La poblacion PCT-4\SAVI\1 fue sembrada en la EELL para desarroilar el segundo ciclo de
seleccion recurrenie



311 Seleccion de plantas fertiles
Se seleccionaron 155 plantas S0 La generacion S1 se sembro en la EEP en 1897B y las lineas
S2 seran sembradas en fa EELL en 19898A

312 Cosecha de plantas esteriles
Las plantas androesteriles fueron cosechadas individualmente y mezcladas en igual proporcion
para completar el segundo ciclo de recurrencia 1dentificado como PCT-ASA\IA

32 Seleccion recurrente masal en ambos sexos para caracternisticas agronomicas y
enfermedades Poblaciones PCT<4\PHB\1\1, PHB\1, PCT-5\PHB\1\0, PHB\1 y PCT-
A\PHB\1\0, PHB

Se seleccionaron 165 218 y 253 plantas androesteriles sanas en cada una de las poblaciones
para completar el tercer ciclo de seleccion masal

4 DESARROLLO DE NUEVAS POBLACIONES

El desarrollo de nuevas poblaciones es una de las actividades principales del proyecto  Es la
fuente principal de recombinacion de nueva vanabiidad para el mejoramiento poblacional y el
desarrollo de lneas En 1996B se desarrollaron dcs poblaciones Japonicas para las
condiciones de sabanas y de Laderas

41 Pobiacion para sabana

El objetivo es de agrupar las mejores ineas del proyecio convencional de mejoramiente y de las
vanedades comerciales liberadas en Colombia Brasil y Bolivia En 19968 se seleccionaren 18
lineas que fueron cruzadas con plantas estenies de la Poblacion PCT-4 En 1997A las F1 se
evaluaron y se seleccionaron y la semilla F2 se mezclo en proporciones iguales para censtituir
la poblacion basica PCT-11\0\0\0

4 2 Poblacion para laderas

El objetivo fue el desarrollc de una poblacion enfocando la resistencia al frio de alta altitud
(1300-1600 msnm) En 1996B se seleccionaron 11 lineas introducidas de Madagascar,
adaptadas al frio las cuales fueron cruzadas con plantas androesteriles de la poblacion PCT-4

En 1997A las F1 se evaluaron y se seleccionaron y la semilla F2 se mezclo en proporciones
iguales para constituir Ia poblacion basica PCT-1310\C\0

I MEJORAMIENTO TRADICIONAL DE ARROZ DE SECANO PARA LAS SABANAS Y LAS
LADERAS

1 ARROZ DE SECANO PARA LADERAS

11 Introduccion de lineas de Brasil

Se introdujo germoplasma desarroliado por el Centro de Arroz y Frijol de EMBRAPA con el
cbjetivo de evaluarlo bajo condiciones de suelos mas acidos que los de Brasil

12 Utiizacion en Brasil del germoplasma de secano del CIAT/CIRAD

En promedio 57% y 58% de las lineas que conforman los ensayos y las generaciones
segregantes respectivamente en el programa de Arroz de secano de EMBRAPA proviene del
matenal desarrollado en Colombia por el CIAT/CIRAD Ademas el 51% de los progenitores del
programa de cruzamientos de Arroz de secano de EMBRAPA son tambien onginanos del
programa de Arroz del CIAT/CIRAD en Colombia



1 3 Nuevos socios interesados en germoplasma de sabanas

Se identificaron, como nuevos socios en Colombia (la Costa Atlantica y el Ministerio de
Agncultura) en Brasi (IRGA en el sur de Brasif) en Paraguay y en Argentina (Universidad de
Tucuman) Fuera de Amenca Latina la China (Provincias de Yunnan y Jiangxi) esta muy
interesada en las ineas de America Latina De las pnmeras evaluaciones se destaco como
candidato para el cultivo comercial la inea CT9278-11-14 2-1-M

14 Multiplicacion de semiiia

En Colombia en los afios 96 y 97 hubo una gran demanda de semillas de vanedades para
sabana Por tanto CORPOICA multiphico las dos variedades (Oryzica Sabana 6 y 10) y el
CIAT/CIRAD produjo la semilla genetica

15 Recomendacion de cultivar

La ‘Linea 30 (CT118%1-2-2-7-M) se viene destacando desde el ano 1995 por su rendimiento (5
Tn/ha) y alta precocidad (ciclo total de 95 dias) Actualmente CORPOICA regional 8 esta
quernendo lanzar este matenal y esta multiplicando [a semilla

2 ARROZ DE SECANO PARA LADERAS

En 1993 el germoplasma desarrollade por el CIRAD en Madagascar para resistencia al frio de
altitud fue introducide en Colombia y multiplicade Parte de 1a semilla se remitic a CENICAFE
al Centro Internacional de Agricultura Organica (CIAQ} y el Programa de Laderas del CIAT para
la region del Cauca

Los pnmeros resultados para la evaluacion de este matenal fueron presentados durante la
Conferencia de arroz de Altitud en Madagascar en Abril de 1996

21 Colaboracion con CENICAFE y CIAQ
La hnea CT10069-27-3-1-4 se destaco en la zona de mediana altitud (1300 msnm) en cultivo
asociado con el cafe Su potencial en esta zona es de 4 Ton/ha

Fueron introducidas 41 nuevas lineas de Madagascar con el objetivo de evaluarlas en
condiciones de mayor altitud (1600 msnm)

Se realizaron 11 cruzamientos en la EEP entre lineas de Madagascar y la inea CT10069-27-3-
1-4 La generacion F2 sera evaluada con las instituciones mnvolucradas en el proyecto

22 Colaboracion en Colombia (Region del Cauca) y en America Central

En el departamento del Cauca 6 de las mejores lineas de Madagascar se reevaluaron en fincas
de pequerios agnicultores Del grupo evaluado la mejor linea fue Latsidahy/FOFIFA 62-3 con
una produccion de 1400 kg/ha a una altitud de 1800 msnm vy el testigo CT10069-27-3-1-4
presento una total estenlidad a esta alutud

Tambien fueron introducidas las 41 lineas de Madagascar con el objetivo de evaiuarias bajo
estas condiciones

Con base en estos resultades se esta planeando difundir y adaptar la experiencia adquirida en
Colombia a los paises de America Central



! SELECCION RECURRENTE PARA ARROZ DE RIEGO

1 INTRODUCCION

El germoplasma de seleccion recurrente para condiciones de nego introducide de Brasil
(EMBRAPA/CIRAD) y de Guyana Francesa (CIRAD) se caracterzo en EEP en 1993 EI
germoplasma mas destacado fue utlizado como fuente de androestenlidad para desarrollar
nuevas poblaciones locales denominadas PCT-6 PCT-7 y PCT-8 y el acervo genetico GPCT-9

2 SELECCION RECURRENTE EN AMBOS SEXOS PARA HOJA BLANCA

El objetivo es el de utiizar el metodo de seleccicn recurrente para mejorar el germoplasma
existente en relacion a Hoja Blanca que es una de las principales enfermedades en arroz de
nego en las condiciones tropicales

Las tres (3) poblaciones PCT-6 PCT-7 y PCT-8 y el acervo genetico GPCT-9 fueron
evaluadas para Hoja Blanca segun la metedelogia desarrollada por el CIAT [Las plantas sanas
seleccionadas en los viveros se trasplantaron para ser recombinadas entre ellas  Ei primer
ciclo de seleccion recurrente se completo en 1997A en la EEP produciendo las poblaciones
PCT-6\HB\1\2 PCT-7\HB\1\0 PCT-8\HBVI\Q y GPCT-S\HB\I\OF

3 SELECCION RECURRENTE EN COLOMBIA

En el afio 1896 el Ing Hernando Delgado de CORPOICA atendio el primer cursc Intermacional
en Seleccion Recurrente organizado por el CIAT/CIRAD Despues de su entrenamiento se le
remitio el germoplasma PCT-6 PCT-7 PCT-8 y GPCT-9 para incorperarios a su programa de
mejoramiento

Cada germoplasma fue sembrado en la EELL para recombinacion caractenzacion y seleccion
de plantas fertiles para la produccion de lineas fijas Las dos poblaciones PCT-6 y la PCT-7
presentaron el mayor potencial para estas condiciones El germoplasma sera evaluado para
resistencia a piniculana en la Estacion Experimental Santa Rosa (EESR) en 1998A

4 SELECCION RECURRENTE EN COSTA RICA

En el afo 1996, el Ing Randolph C Morera atendio el pnmer curso Internacional en Seleccion
Recurrente organizado por el CIAT/CIRAD Despues de su entrenamiento se le remitio el
germoplasma PCT-7 y GPCT-9 para incorporarios a su programa de mejoramiento Cada

germoplasma fue caractenzado y multiplicado cosechando Ias piantas androesteriles y fertiles
separadamente

5 SELECCION RECURRENTE EN EL SALVADOR

En el afio 1995, se remitio al Ing Ramon Eduardo Servillon el germoplasma PCT 6 PCT-7
PCT-8 y GPCT-9 para incarporarlos a su programa de mejoramiento En 1996 se seleccionaron
141 y 97 plantas ferties en las poblaciones PCT-7 y PCT 8 Se esta mejorando la poblacion
PCT-7 utiizando el metodo de evzluacion de lineas $2 Se desarrollo una poblacion local
denominada CAN IRAT ES 1/0/2 por introduccion de nueva vanabilidad (X-10 CENTA A-1
CENTA A-2 y CENTA A 5) en la poblacion CAN IRAT 4/0/6

6 SELECCION RECURRENTE EN PANAMA

Enel afo 1986 eling Anel E Jaen Sanchez atendio el pnimer curso Internacional en Seleccion
Recurrente organizado por el CIAT/CIRAD Despues de su entrenamiento se le remitio el
germoplasma PCT-7 y GPCT-9 para incorporarics a su programa de mejoramiento Se nicio 1a
caractenzaron del matenal pero no se completo por causa de falta de agua de rngacion



7 SELECCION RECURRENTE EN VENEZUELA

En el afio 1996 el Ing Eduardo Graterol atendio el pnmer curso Intemacional en Seleccion
Recurrente organizado por el CIAT/CIRAD Despues de su entrenamiento se le remitio el
germoplasma PCT-6 PCT-7 PCT-8 GPCT ¢ IRAT MANA e IRAT 1/420P para incorporarlos a
su programa de mejoramiento Se caractenzo la pcblacion para determinar el mejor
germoplasma para empezar el programa de seleccion recurrente  Las poblaciones PCT-6 y
PCT-7 sobresalieron y seran utiizadas como fuente de androesterlidad para desarrollar dos
poblaciones locales denominadas PDF-1y POF-2

8 SELECCION RECURRENTE EN ARGENTINA

En diciembre del afno 1996 se remitio a fa Ing Maria Antonia Marassi las poblaciones PCT-6,
PCT-7 y PCT-8 Se caractenzo y se multiplico el germoplasma Se seleccionaron plantas
fertiles para desarrollo de lineas en las tres poblaciones En el segundo semestre de 1997 se
esta desarrollando nuevas poblaciones cruzando plantas androesteriles con nuevas fuentes de
vanahiidad (IRGA 417 CIPRESS R P 2 TAIN DON JUAN INTA y CH4-7)

9 SELECCION RECURRENTE EN CHILE

En el ano de 1996 se remitio el gene pool Japonico GRIRAT-10 especificamente desarrollado
para las condiciones de chkma templado ElI mismo afo el Ing Santiago Hernaiz atendio el
Curso Internacional de Seleccion Recurrente arganizado en el CIAT En 1997 se caractenzo y
se selecciono plantas fertiles para el desarrcilo de lineas Tambien se desarrollo una poblacion
utihzando las plantas esteriles del gene pool introducido en cruzamiento con nuevas fuentes de
vanabilidad (Qui 67108 DIAMANTE BULI CINIA 809 y CINIA 606) Parte de |la semilla hibrida
se envio al CIAT con el objetivo de adelantar el proceso de desarrollc  La poblacion basica
denominada PQUI-1 se remitio a Chile

10 SELECCION RECURRENTE EN URUGUAY

En el afioc de 1996 se remitio el gene poot Japonico GPIRAT-10 especificamente desarrollado
para las condiciones de clima templado El mismo afc el Ing Fermando Perez de Vida atendio
el Curso Internacional de Seleccion Recurrente organizado en el CIAT En 1997 se
caractenzo y se selecciono plantas fertiles para el desarrollo de ineas Tambien se desarrollo
una poblacion utiizando las plantas esterifes del gene pool introducido en cruzamiento con
nuevas fuentes de vanabilidad

11 DESARROLLO DE LINEAS POR EL METODO DE CULTIVO DE ANTERAS

En 19984 la poblacion Indica IRAT CT fue ntroducida en Colombia de Guyana Francesa Esta
poblacion fue mejorada por su respuesta al cultivo de anteras En 1995 se proceso por cultivos
de anteras en el CIAT Las lineas R2 resultantes fuercn evaluadas en la EESR en 1987A
Cinco lineas R2 se destacaron como promisorias



CHAPTER |
PRESENTATION

1 HIGHLIGHTS
THE CIRAD/CIAT/FLAR COLLABORATIVE PROJECT

The third Collaborative Meeting between CIAT, CIRAD, INRA, and ORSTOM
was held at CIAT headquarters 1n May 1997 At this meeting, the ongoing
activities of the CIRAD/CIAT Rice Collaborative Project were confirmed, and the
project was reinforced (Appendix 1) by

o The appowmntment of a new CIRAD scientist (Dr Michel Vales) at CIAT
headquarters 1n August

o Starting the adaptation of the ADVENTROP software to Latin America
in March (Dr Thomas Le Bourgeois)

THE CIAT RICE PROJECT

CIAT 1s developing its research activities according to a project management
system The Rice Project’s code 1s IP-4, and 1ts structure 1s presented in Appendix 2

UPLAND SAVANNA RICE BREEDING

During 1996 A and B, the activities developed by the conventional breeding project

for upland savanna rice were at first reduced, but then reactivated to a certain extent
during 1997 A

Breeding lines were sent, for observation and seed increase, to EMBRAPA Arroz e
Feydo, who mncorporated them into its breeding program  We maintain close
collaborative ties with the scientists of this program, making regular visits and
exchanging information on the peiformance of CIAT breeding lines Seeds were
shipped back to CIAT headquarters and increased at the Palmira Experument
Station during 1997 B

The demand for upland nce bieeding lines is increasing New partners were
identified southern Brazil-IRGA, Colombia-Mmstry of Agriculture and small
farmers of the Atlantic Coast, Argentina-University of Tucuman, and Venezuela-
FONAIAP and the Universidad Nacional Experimental de los Llanos Orientales
“EZEQUIEL ZAMORA”



UPLAND RICE FOR THE HIGHLANDS OF COLOMBIA

From 1993, we started, as an informal collaborative effort with the Centro Nacional
de Investigaciones de Cafe (CENICAFE) and the CIAT hillsides project, to adapt
rice as a new crop for the Colombian highland ecosystem Results so far are very
promusing (see “Upland Rice Improvement for the Highlands of Colombia, 1996
Report™)

Two upland rice lines were proposed for registration in CIRAD’s nice catalog One
18 a savanna upland rice for the mid-altitudes (about 1300 masl, Colombian Coffee
Region), and the other 1s an tioduction from Madagascar (CIRAD/FOFIFA
Highlands Breeding Project) for the higher altitudes (1600 masl, Cauca Region)

RECURRENT SELECTION BREEDING

CIAT and CIRAD’s breeding strategies focus on developing and improving
populations, and phasing out the development of fimished lines Such population
development and enhancement aim to provide national programs (NARS) with
sources of potential parents having specific trats

The expertise of the collaborative project on recurrent selection 1s shared with the
NARS through activity reports, didactic documents, field wvisits, and traming
courses The first International Course on Rice Recurrent Selection Breeding was
held at CIAT m 1996 Fifteen scientists from 13 countries attended the course
Back 1 their home countries, many began using recurrent selection in their
breeding programs

Recurrent selection germplasm crosses continents We have shipped populations to
Europe (Spain, Hungary, and Romania) and China

The manual on recurrent selection was translated mto Enghish and distributed to
non-Spanish-speaking countries in Latin America and abroad
The proceedings of the first International Meeting on Rice Recwrent Selection,

held in 1995, in Goimia, Brazil, was published by EMBRAPA, Fundacion Polar,
CIRAD, and CIAT

A gene pool developed by the CIRAD/IRRI Collaborative Rice Project was
registered 1n the germplasm catalog for recurrent selection as GPIR-22



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

In September 1996, CIRAD signed an agreement with the Fund and became a
member Begmnning 1n 1997, the CIRAD/CIAT collaborative project developed
research activities with FLAR on

o Recurrent selection breeding
o Durable resistance to blast
o Adaptation to Latin America of the CIRAD's ADVENTROP software

In 1997, Paraguay and the Brazihian State of Santa Catarina became members of
FLAR

2 ACKNOWLEDGMENTS
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3 BACKGROUND INFORMATION

Genetic uniformity, or lack of genetic diversity, 1s of major concern to breeders,
geneticists, and the agricultural community in geneial In many crops, genetic
improvement 1s usually accomplished by 1educing genetic diversity in the gene
pools used to develop new varieties But genetic uniformity 1s now considered as
increasing a crop's potential vulnerability to disasters caused by biotic or abrotic
constraints

In Latin America, the genetic diversity of rice varieties depends on a small genetic
core of landraces (1 in Appendix 6) One way of broadening the genetic base of
Latin American rice and assessing the genotype-by-environment interaction 1s to
identify specific potential parents and pool them to develop new, genetically broad-
based, breeding matenal

CIAT and CIRAD’s new breeding stiategies focus on developing and improving
populations to provide sources of potential parents with specific traits required by
national breeding programs One suitable breeding method to achieve this goal 1s
recurrent selection

Started 1 1992, the CIRAD/CIAT nce mmprovement collaborative project
introduced, from Brazil and French Guiana, gene pools and populations segregating

for a male-sterile recessive gene (2 in Appendix 6) The main objectives of the
project are



To understand the performance of the introduced germplasm in the
upland acid soils ot the Colombian savannas

To maintain the germplasm by harvesting fecundated male-sterile
plants

To 1dentify adapted fertile genotypes for use in breeding programs for
fixed lines

To start recurrent selection by recombining the best selected genotypes
1n the introduced germplasm

To create new populations by incorporating the best locally adapted
limes of the CIAT upland-rice breeding program into the best adapted,
mntroduced germplasm that also provides a good source of male-sterle
background



CHAPTER 11
RECURRENT SELECTION FOR UPLAND RICE FOR
SAVANNAS AND HIGHLANDS

1 INTRODUCTION
2 UPLAND SAVANNA RICE

2 1 Line Development from Recurrent Populations

211 Generation S2

2111 Populations PCT-S\PHB\I\O, PCT-A\PHB\1\0, and PCT-4\PHB\1\1
o Cycles
o Cropping Season 1997 A
o Off Season 1997 B

212 Generation S4

2121 Populations PCT-5\0\\0, PCT-A\G\O\D, and PCT-4\0\0\1
o Cycles
o Cropping Scason 1997 A
o Off Season 1997 B

2 122 Population PCT-4\0\0\1>S2
o Cycles
o Cropping Season 1997 A
o Off Season 1997 B

2123 Populations PCT-5\0\0\0, PCT-A\0\0\0, and PCT-4\0\0\1

Flant Selection in S3 Lines at PES, 1996 B

o (ycles
o Cropping Season 1997 A
o Off Season 1997 B

213 Advanced Generations
2131 AGs from Populations with a Male-Sterile Gene
o Cycles
o Cropping Season 1997
2132 AGsfiom Populations with No Male-Sterile Gene
o Cycles
o Cropping Season 1997



214 Upland Line Registration
o History
o Cropping Season 1997

3 POPULATION MAINTENANCE THROUGH RECOMBINATION

31 Cycles
32 Cropping Season 1997

4 POPULATION ENHANCEMENT BY RECURRENT SELECTION

41 Recurrent Selection Based on S2 Line Evaluation
Population PCT-4H0\0\1

411 Cycles

4121 Cropping Season 1997

4121 Selechon of Fertile Plants

4122 Harvest of Male-Sterile Plants

42 Mass Recurrent Selection for Both Sexes for “Hoja Blanca”, Blast, and
Major Agronomic Traits Populations PCT-\0\0\1, PCT-A0\\0, and
PCT-5\000\0

421 Cycles
422 Cropping Season 1997

S DEVELOPMENT OF NEW POPULATIONS

J
31 Upland Savanna Population /!
511 Cycles i
512 Cropping Season 1997 N
52 Upland Hillstde Population ! ‘ f’
521 Cycles } ’
522 Cropping Scason 1997 i o - /

6 REGISTERING NEW POPULATIONS

7 DISTRIBUTING GERMPLASM TO BRAZIL

8 DISTRIBUTING UPLAND-RICE GERMPLASM BRED BY RECURRENT
SELECTION

9 IDENTIFYING UPLAND-RICE GERMPLASM



CHAPTER 11
RECURRENT SELECTION FOR UPLAND RICE FOR

SAVANNAS AND HIGHLANDS

Marc CHATEL, Yoluma QOSPINA, and Jatme BORRERO

1 INTRODUCTION

The upland rice recurrent selection project aims to adapt, develop, and select upland
rice gene pools and populations The major characteristics that we look for in
germplasm for savanna conditions are

o Tolerance of soil acidity

o Resistance to diseases, mainly rice blast (Pyricularia grisea Sacc)
o Resistance to pests, mainly rice plant hopper (Tagosodes orzicolus)
o Good grain quality (translucent, long, slender grain)

o Early maturnity (total cycle about 115 days)

For highland conditions, we are looking for

o Tolerance of cold temperatures
o (Qramn yield potential
o Gramn quality

2 UPLAND SAVANNA RICE
The activities we report here were conducted at two expenment stations

o Off season (1996 B) October 1996 to March 1997 at the Palmira
Experiment Station (PES)

o Cropping season (1997 A) April to September 1997 at “La Libertad”
Experiment Station (LES)

The soil and climatic charactenistics, and agronomic management of the “La
Libertad” Expertment Station are presented 1n Tables 1, 2, and 3



Reactions to blast, observed on mternational differential and commercial lines, are
presented 1n Table 4 Blast samples were sent to CIAT, Palmira, for lineage
identification

21 Line Development from Recurrent Populations

During the enhancement of gene pools and populations through recurrent selection,
we selected fertile plants to develop promising fixed lines or potential parents for
regional NARS

211 Generation S2

The generation S2 came from SO tertile plants selected during 1996 A at LES, and
its seed increased during 1996 B at PES

2111 Populations PCT-5\PHB\I\0, PCT-A\PHB\1\0, and PCT-4\PHB\I\1
Cycles
During 1996 A, from the first recurrent selection cycle for leaf blast and “hoja

blanca” virus (see 1996 report 4-2), we selected 211 SO fertile plants, distributed
as follows

o +49un PCT-3\PHB'I\0 (11 5% of the total number of fertile plants)
o 48 PCT-A'PHB\ND (12 4% of the total number of fertile plants)
o [l4m PCT-HNPHBI\I (17 3% of the total number of fertile plants)

During 1996 B the S| generation (211 SI lLines) were grown at PLS and the S2
seeds sent to LLS to grow the S2 generation during 1997 A

Cropping Season 1997 A
From the 211 S2 lines evaluated at LES, 25 were selected (Table 5)

o PCT-5\PHB\I\0 -- 1 line selected  (2%)
o PCT-A\PHBVINO -- 2 hlines selected (4%)
o PCT-4\PHB\I\ -- 22 lines selected (19%)

In each selected hine, we selected 6 individual plants



Off Season 1997 B
The 150 S3 lines (23 famulies of 6 lines) will be grown at PES during 1997 B
212 Generation 5S4

The generation S4 came from fertile SO plants selected during 1995 A at LES The
generations S1 and S3 were grown during 1995 B and 1996 B, respectively, at PES
The S2 generation was selected during 1996 A at LES

2121 Populations PCT-5\0\0\0, PCT-A\ONOA\), and PCT-HR0
Cycles

During the 19935 A cropping season at LLS, we selected 55, 85, and 18 SO fertile
plants in PCT-5\0NN0, PCT-A\ONNO and PCT-4H0\M], respectively, and during the
off-season (1993 B), we grew the S1 generation at PLS

During the 1996 A cropping season, we observed 158 S2 and 3 checks (Oryzica
Sabana 6, [4AC 163, and CIRAD 409) at LLS, and selected manly for plant type
and yield potential discarding 102 S2 [ines (64 3%) A total of 56 82 lines (35 4%)
were selected

o PCT-5\0\0\0 -- 21 lines (38 %)
o PCT-ANONNGD --26 lines (30 6%)
o PCT-HOOV -- 9 lines (50 0%)

From the 56 selected lines we harvested 178 fertile plants 62 from PCT-5\0\0\0
91 from PCT-A\NDNND, and 25 from PC =400\

L

We applied different selection intensity to each selected 52 lme according to the
phenotypic value of the lines (giain yield potential, and plant and gramn type) For
example, the highest average selection intensity n thice PCT-3\000\0 S2 lines was
4% and the lowest average was [ 6% n [4 52 hines

The S3 generation was grown during 1996 B at PES and the S4 seeds will be sent
to LLS to grow the S4 generation during 1997 A



Cropping Season 1997 A

From the 178 S4 lines evaluated, 47 were selected (Table 6)

o PCT-5\0\0\0 -- 3 lines selected (5%)
o PCT-A\0\0\0 -- 35 lines selected (38%)
o PCT-4\0\0A ~- 9 lines selected (36%)

From each selected line, we selected 6 individual plants

Off Season 1997 B

The 282 S5 lines (47 families of 6 lines) will be grown at PES during 1997 B
2122 Population PCT-HO\\I>S2

Cycles

During 1996 A, we starfed enhancing this population by first evaluating the S2 line
We took advantage of the 1996 S2 line trial to select S2 hines and individual fertile
plants for line development From 152 S2 lines evaluated we selected 19 (12 5%)

and 74 individual plants, based on plant and gram type and grain yield potential

During 1996 B, the S3 generation was grown at PES and the S+4 seeds were sent to
LES to grow the S84 generation durmg 1997 A

Cropping Season 1997 A

From the 74 S4 lines evaluated, 16 were selected (22%) (Table 7) In each selected
line, we harvested 6 individual plants

Off Season 1997 B
The 96 S5 lines (16 families of 6 lines) will be giown at PES duiing 1997 B

2123 Populations PCT-5\000\0, PCT-A\OO\O, and PCT-4\0\0\1
Plant Selection in 83 Lines at PES, 1996 B



Cycles

During 1996 B, at PES, we selected 12 individual fertile plants, with suitable
characteristics, from S3 lines The S4 seed was sown during 1997 A at LLS

Cropping Season 1997 A
From the 12 S4 hines evaluated, only 3 were selected in one population (Table 8)

o PCT-5\0\0\0 -- no selection
o PCT-A\0\0\0 -- no selection
o PCT-4\0\O\ -- 3 lines selected (75%)

In each selected line, we selected 6 indtvidual plants

Off Season 1997 B

The 18 S5 Iies (3 families of 6 hines) will be grown at PES during 1997 B

213 Advanced Generations

The advanced generations (AGs) came from the SO fertile plants selected from the
germplasm we introduced 1 1992 fiom Brazil (with male-sterile gene) and from the
gene pool and populations previously developed at CIAT (no male-sterile gene)
2131 AGs from Populations with a Male-Sterile Gene

Cycles

During 1995 B, at PLS, we mcreased seed of 2 and 4 advanced lines selected from
CNA-IRAT 5 and CNA-IRAT A, respectively

During 1996 A, we observed these 6 hines at LLS From each of the 6 lines, we
selected 5 individual plants

During 1996 B, we mcreased seed of the 30 plants at PLS to set up a yield trial
during 1997 4

Cropping Season 1997



The yield tnal was conducted and analyzed Three lines presented a lgh yield
potential and good milling characteristics (Tables 9 and 10)

2132 AGs from Populations with No Male-Sterile Gene
Cycles

The first lowland populations used n recurrent selection breeding had been
developed by manual crossing by the CIAT Rice Program n the early 1990s (Drs
E P Gumardes and F Correa) The populations were developed from Indica and
Japonica parents and used to target blast resistance One gene pool and three
populations were registered in the recurrent selection catalog as GPCT-1, PCT-2,
and PCI-3 (Appendi< 7)

Fixed lines were selected from GPCT-1 and PC1-3 at the Santa Rosa Experiment
Station (a “hot spot ' for blast evaluation)

In 1996 A, we sclected 89 ndividual plants showing good characteristics for
savanna condilions

Cropping Season 1997

The 89 progenies were evaluated under savanna, acid-soil conditions at LES A
total of 36 lmes were selected (Table 11) Because these lines come from an
Indica-Japonica recombination, Dr J Gibbons from I'LAR shows interest in this
material as having potential for lowland conditions

214 Upland Line Registiation

CIAT does not register lines when a specific line does well 1n a given country, the

national 1nstitution of that countiy may decide to name and release 1t for
commercial cultivation

CIRAD has a mechanisin by which bieeders may 1egister a specific material m a
catalog The line 1s named CIRAD (and s also given 1ts local synonym, if it 1s the
result of collaborative woik), and 1s registered as “working material™



History

During 1996, two advanced lines--CNA-IRAT 3 \SA\O\3>[27-2-M-2-M and CNA-
IRAT A\SAVO\3> [-M-2-M-4-M selected from the populations CNA-IRAT 5 and
CNA-IRAT A--were proposed for registiation in the CIRAD rice catalog They are
registered as CIRAD 410 and CIARD 411 respectively

Cropping Season 1997

The results of the trial showed that 3 lines are very promising We wall apply for
their registration 1 the CIRAD rice catalog

3 POPULATION MAINTENANCE THROUGH RECOMBINATION

31 Cycles

Until now, the upland populations were maintammed under 1rrigated conditions at
Palmira But, results obtained im Madagascar under similar conditions show that a
possible genetic diift toward an mcreased frequency of the Indica plant type may
occur in the population  Such a diift can be explammed by a more effective cross-
pollination among genotypes with an Indica background We must remember that

the male-sterile line used to build up populations 1s an irrigated Indica line (IR 36
male-sterile mutant)

During the 1996 A cropping season we decided to mantain and increase seed of
upland populations under savanna conditions We maintained the following 6
populations CNA-IRAT 3/0/4 CNA-IRAT A/0/2, CNA-IRAT P/1/1 PCI-A\0\0\0,
PCT-3\0\00, and PCI-+40\0\]

All male-sterile plants were identified, harvested individually, and therr seeds

mixed m equal proportions [ertile plants were also harvested imdividually and
thewr seeds nuxed in equal proportions

The resulting populations wer e identified as

Harvest of male-sterile plants Harvest of fertile plants
CNA-IRAT 5/075 CNA-IRAT 5/0/4F
CNA-IRAT A/0°3 CNA-IRAT 40721

CNA-IRAL P/1/2 CNA-IRAT P/1TF



(Table 24) The best line (Latsidahy/FOT'TFA 62-3) from last year’s experiment
was also the best in this year’s on-farm tnal, with an average grain production of
1400 kg/ha at 1600 masl The savanna upland check showed complete sterility at

each farm If these results are confirmed in this semester’s tnals, we will register
line Latsidahy/FOFIFA 62-3 1in the CIRAD Rice Catalog

A survey was conducted with the five farmers to know what are the most desirable
characteristics of a nice line  Ranking at first and second places, respectively, are a
high number of panicles and a short cycle (Tables 25 and 26) At the vegetative
stage, the line that scored as having the highest acceptability was also the one that
had the highest yield

The same set of 41 lines introduced from Madagascar was dispatched to the CIAT
hillsides project for testing in Colombia and Central America
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CHAPTER ]V

RECURRENT SELECTION FOR LOWLAND RICE

1 INTRODUCTION

The recurrent selection breeding project staited by introducing different gene pools
and populations developed in Brazil to Colombia by EMBRAPA Arroz e Feyio
and CIRAD and to French Guiana by CIRAD

The germplasm was characternized at CIAT, Palmira, and the best-adapted
populations were used to develop new populations by intioducing new variability
This resuited in three populations that were registered 1in the recurrent selection
catalog as PCT-6, PCT-7, and PCT-8 This work was conducted at CIAT m close
collaboration with Drs C Martinez and E P Guimaries

A gene pool was also built up, using a different source for the gene of male sterility
The gene pool was registered as GPCT-9

Fmally, a second gene pool, developed by CIRAD for temperate climates, was
registered as GPIRAT-10

Descriptions of these populations and gene pools are presented in Appendix 7

2 FLAR/CIRAD RECURRENT SELECTION Recurrent Selection for Both
Sexes for “Hoja Blanca”

Mare CHATEL, JTames GIBBONS, Jaime BORRERQ, and Monica TRIANA
2 1 Introduction

One of FLAR’s objectives 1s to tocus on breeding Recurrent selection is an

alternative method to conventional breeding and can be incorporated mto FLAR’s
breeding activities

We applied the recurtent selection breeding method to existing germplasm for
resistance to the “hoja blanca™ wvirus vector (rice plant hopper, [agosodes

orizicolus) and the blast fungus, both consideied as the most unportant biotic
problems 1n the tiopics



2 2 Cropping Season 1997

Three populations, PCT-6\0\0\2, PCT-7\0\M\0, and PCT-8\W0\0 and the gene pool
GPCT-9\0O\O\OF were evaluated for resistance to the “hoja blanca™ virus according
to the methodology developed by CIAT

Each germplasm matenial and check were sown 1n the “hoja blanca” nursery At 45
days after sowing, the populations and checks were evaluated and the number of
healthy and diseased plants counted (Table 27) In the nursery, the four origmal
germplasm maternials showed intermediate susceptibility to “hoja blanca” (the same
level as that of the check Oryzica 1) After transplanting, PCT-7 and GPCT-9
presented a high number of plants with ‘ hoja blanca™ symptoms The two least
susceptible germplasm matenals weie PCT-7 and PCT-8, with 18% and 19% of
immune plants, respectively These plants will be recombined to complete the first
cycle of recombination

Healthy plants of each germplasm material were transplanted separately for
recombination with male-sterile plants  The selected populations were PCT-
6\HB\0\2, PCT-7\HB\0\0, PCT-8\HB\M0, and GPCT-9\HB\O\OF The recombined
populations, after the first cycle of selection, were 1dentified as PCT-6\HB\I\2,
PCT-7AHBANO, PCT-8HBAIN, and GPCT-9\HB\I\CF

Each germplasm with one cycle ot selection-tecombination will be evaluated for
blast resistance at the Santa Rosa Experiment Station during 1998

3 RECURRENT SELECTION IN COLOMBIA

Hernando DELGADO, Marc CHATEL, and Yoluma OSPINA
(Dr Hernando Delgado attended the International

Course on Rice Recurrent Selection Breeding

held ar CIAT in 1996)

Last year we sent four germplasm matertals (PCT-61010\2, PCT-7\0\0\0, and PCT-
8\O\O\0 populations and the gene pool GPCT-9\0\0\0F) to CORPOICA Regional 8
Each material was grown separately at LES for recombination, characterization,
and selection of SO fertile plants for Line development The four materals
performed well, with the PCT-6 and PCT-7 populations presenting the best



potential Next year, these populations will be evaluated for blast resistance at the
Santa Rosa Expeniment Station

4 RECURRENT SELECTION IN COSTA RICA

Randolph C MORERA, Marc CHATEL, and Jazme BORRERO
(Dr Randolph C. Morera attended the International

Course on Rice Recurrent Selection Breeding
held at CIAT 1n 1996)

In 1996, we sent Costa Rica the Indica gene pool GPCT-9 and the population
PCT-7 That same year, Dr Randolph C Morera of the National Rice Program
attended the International Course on Rice Recurrent Selection Breeding held at
CIAT The germplasm was characterized under Costa Rican conditions and
mamntained by harvesting male-sterile and fertile plants independently In 1997, the
germplasm was used for line development by selecting SO fertile plants

5 RECURRENT SELECTION IN EL. SALVADOR
Ramon Eduardo SERVILLON, Marc CHATEL, and Jaime BORRERO

In 1995, we sent three populations (PCT-6, PCT-7, and PCT-8) and the gene pool
GPCT-9 to the Centro Nacional de Tecnologia Agropecuaria y Florestal (CENTA),
El Salvador

Line development 1n 1996, 141 and 97 SO fertile plants were selected from the
PCT-7 and PCT-8 populations, respectively

Population enhancement for grain yield, plant type, blast resistance, and gramn
quality The recurrent selection method used 1s based on S2 progeny evaluation and
recombination from the remaming SO seeds One hundred S2 lines from the PCT-7
population were evaluated at two different sites

New population development The population CNA IRAT ES 1/0/2 was developed

by mtroducing 4 lines (X-10 CENTA A-1 CENTA A-2 and CENTA A-5) into the
Brazihan population CAN IRAT 4/0/6 The new population has already passed

through 2 cycles of recombmation and SO fertile plants were selected dunng 1997 B



PCT-5\0O\ PCT-3\000F
PCT-A\WO\ PCT-A\NNOF
PCT-40'0\2 PCT-NOOMEF

The populations were sent to CIAL, Palmiura, and stored n a cold chamber until
further use by the project or requested by regronal NARS breeding programs

3 2 Cropping Season 1997

As we have enough seed, no new maintenance of this germplasm was made, except
for the PCT-5 population

4 POPULATION ENHANCEMENT BY RECURRENT SELECTION

The CIAT rice project emphasizes the enhancement of populations and 1s phasing
out the production of fixed lines tor direct release by the NARS of the region The
strategy 1s to develop and enhance gene pools and populations for well-targeted
traits for use as sources of potential parents by national breeding programs

[n the first 2 years of the recurrent selection project, we concentrated on introducing
germplasm from Brazil (EMBRAPA Arroz e Feydo and CIRAD) and French
Guana, and characterizing and mass selecting 1t From 1995 onward, we
concentrated our activities on enhancing and developing new populations

4 1 Recurrent Selection Based on S2 Line Evaluation Population PCT-4\0\0\1
411 Cycles

During 1995 A, at LLS 139 80 fertile plants were selected

During 1995 B, the S1 generation was grown at PES

During 1996 A, we started the fu st recurrent selection cycle

o Evaluation 152 lines of S2 and 2 checks (Oryzica Sabana 6 and
CIRAD +409) were evaluated and selected at LES under the
"Augmented Blocks" statistical design (7 Appendix 6)

o Selection Results of the 82 trial were analyzed and 53 S2 lines
were selected



o Recombinanion In 1996 B, at PLS, remaming seeds from the S0
plants from which originated the selected S2 lines were mixed and
grown to develop the recombined enhanced population

o Identification The enhanced recombimed population was
identified as PCT-#SAV ]

412 Cropping Season 1997

The population PCT-A\SAMM was grown at LES to go through a second selection
cycle

4121 Selection of Fertile Plants

A total of 155 SO plants were selected, and a sample of each SO seed was stored 1n
the cold chamber The S1 generation will be grown during 1997 B at PES, and 52
seeds harvested The S2 lines will be evaluated during 1998 A at LES

4 122 Harvest of Male-Sterile Plants

Male-sterile plants were harvested individually and their seeds mixed in equal
proportions to complete the second cycle of tecombination of the population
selected once The second cycle of recombination 1s 1dentified as PCT-4\SA\2\1
Seed will be stored 1n the cold chamber for future use

4 2 Mass Recurrent Selection for Both Sexes for “Hoja Blanca”, Blast, and

Major Agronomic Traits Populations PCT-A00V, PCT-AVO\O\O, and
PCT-5\000\0

421 Cycles

During 1995 A, at LLS, we elimmated at the vegetative stage all plants showing
symptoms of leaf blast and HBV At harvest we selected male-fertile plants Seeds
produced by these plants were the result of fertilization with pollen produced by
healthy fertile plants We selccied 102, 99 and 96 male-sterile plants from PCT-
JINNO, PCT-A\D'N0, and PC1-4Y0 O\ respectively, and thenr seeds were mixed n
equal proportions

The first mass recurient selection cycles (selection and recombination) were
dentified as PC{-3\PHB\I\O - PCI-A\PHB\INO and PC[-\PHB\I, respectively



During 1996 A, the sced muxiure of each populatton with one mass recurrent
selection cycle was grown at LLS

To develop the second recurrent selection cycle the same selection method as that
used during 1995 A was applied We selected 304, 341, and 442 healthy male-
sterde plants, fertilized with pollen of fertile healthy plants, from PCT-5\PHB\I\0),
PCT-A\PHB\I\O, and PCT-#\PHB\I\{, respectively, and mixed therr seeds in equal
proportions

The second mass recurrent selection cycles (selection and recombination) were
dentified as PCT-5 PHB\I\O,PHB\] - PCI-A\PHB\I\O,PHB\l, and PCT-
HAPHBIVL,PHB\I, respectively

422 Cropping Season 1997

During 1997 A, the seed mixture of each population with two mass recurrent
selection cycles was grown at LES (Table 12)

To make the third recurrent selection cycle, the same selection method as that used
during 1995 A and 1996 A was applied (all plants with symptoms of leaf blast and
“hoja blanca” were elnminated during theut vegetative stage) We selected 218, 253,
and 165 healthy male-sterile plants, fertihized with pollen from fertile healthy
plants, from PCT-5\PHB\I\O,PHB\1, PCT-A\PHB\1\O,PHB\!, and PCT-
APHB\IN,PHB\L, respectively, and their seeds mixed in equal proportions The
third mass recurient selection cycles (sclection and recombination) are identified as
PCT-S\PHB\1\0,PHB\] ,PHB\], PCT-A\PHB\I\0,PHB\I,PHB\I, and
PCT-4\PHB\IM ,PHB\ PHB\l Fertile plants were selected for hine development
In each population, 41, 13, and 12 SO fertile plants, respectively, were harvested
The S1 generation will be gown duting 1997 B at PES

Tables 13 and 14 present the characteristics of the basic and enhanced populations
through one and two cycles of recurrent selection for blast resistance and early
maturity In relation to leaf blast, one cycle of 1ecurrent selection reduces the level
of susceptibility fiom an average of 40% to less than 5% For early maturity, the

distribution of the proportion of early plants n the different populations 1s
maimtained during the selection process

Tables 15, 16, and 17, and the associate figures show the distribution for leaf blast
i the S2 and S4 lines from the basic and enhanced populations with one cycle of



recurrent selection The trend 1s the same for each basic population The S2 lines
from the enhanced populations presented a higher number of resistant lines

Tables 18 and 19, and the associate figures show the distribution for early matunty
in the S2 and S4 hines of the basic populations, and Table 20 and 1ts associate figure
for early maturity of S2 lines of the first recurrent selection cycle The earliest
maturing lines came from the population PCT-4

S DEVELOPMENT OF NEW POPULATIONS

The development of new populations 1s a major activity of the project, and provides
the main source of new recombined vanability for population enhancement and line
development We need to be well focused in our choice of variability and
recombine 1n new germplasm, as well as 1in the source of male sterihity available
(usually a well-adapted existing population o1 gene pool)

In 1996 B, we decided to build up at PES two new Japonica populations, targeting
upland savannas and hillsides The source of male-sterility background 1s the best
Japonica population previously developed by tlie project

51 Upland Savanna Population

The 1dea behind developing that population 1s to pool the best lines from the CIAT

conventional rice breeding project and the commercial varieties released in Brazil,
Colombia, and Bolivia

511 Cycles

In 1996 B, 18 lines were selected according to thei peiformance for early maturity,
blast and acid-soil tolerance and grain quality Male-stenle plants from the best-
adapted upland Japonica populanon (PCT-4) were used as feinale parents Each line
was crossed with at least four male sterile-plants of the population PCT-4

512 Cropping Season 1997

During 1997 A, at PES, each 1esulting I'l was grown individually, evaluated, and
individual plants selected The F2 seed of the selected F1 plants were bulked in
equal proportions Each F2 bulk was mixed m balanced proportions to build up a
new basic population, 1dentified as PCT-11\0\0\0



During 1997 B, at PES, the basic population will be recombined once The first
cycle of recombination of the basic population will be 1dentified as PCT-11\0\0\1

52 Upland Hillside Population

The 1dea 1s to develop a population for the Andean lughlands of Colombia, with
early maturity, cold tolerance, and adaptability to high altitudes (1300-1600 mast)

521 Cycles

In 1996 B, 11 lines--6 fiom the CIRAD/FONTA hillsides program of Madagascar,
4 from the CIAI upland savannas program, and 1 IRAT lne--were selected
according to their previous evaluations at high altitudes for early maturity and
spikelet fertility

We used the best-adapted upland Japonica population (PCT-4) as a source for
male sterility Each line was crossed with at least 4 male-sterile plants of PCT-4

522 Cropping Season 1997

During 1997 A, at PES, each resulting F1 generation was grown individually,
evaluated, and individual plants selected The F2 seeds of the selected F1 plants
were bultked m equal proportions Each F2 bulk was mixed in balanced proportions
to build up the new basic population, identified as PCT-13\0\0\0

During 1997 B, at PES, the basic population will be recombined once The first
cycle of recombination of the basic population will be 1dentified as PCT-1310\0\1

6 REGISTERING NEW POPULATIONS

In 1997, one gene pool, developed by manual crossing (without using male
sterility) for durable 1esistance to blast, was proposed for registration in the
Recurrent Selection Catalog (managed by CIAT and CIRAD, and spectfically for
germplasm developed thiough recwirent selection) The gene pool was built up 1n

the Philippines by Dr Buigitte Courtois as part of the collaborative project between
CIARD and IRRI It was registered as GPIR-22, a description 1s given in Appendix



7 DISTRIBUTING GERMPLASM TO BRAZIL

A total of 537 breeding lines and 2 recurrent populations (PCT-1110V0\0 and
PCT-11\0\0\1) were sent to EMBRAPA Arroz e Feydo

8 DISTRIBUTING UPLAND-RICE GERMPLASM BRED BY
RECURRENT SELECTION

Smce 1995 we started to release recurrent populations and gene pools to NARS in

Latin America, West Africa, and Asia (Table 28)

9 IDENTIFYING UPLAND-RICE GERMPLASM

The description and genetic constitution of the populations and gene pools m this
report are given 1 Appendix 7
According to the "Nomenclature System for Rice Gene Pools, Populations and

Recurrent Selection Breeding General Use and Catalogue Registration”

(5, Appendix 6), the meanmings of the germplasm identifications used n the text are

as follows

Introduced Gene Pool from Brazil (CNPAF/IRAT) CNA-IRAT 5

CNA-IRATS5/0/4
CNA-IRATS/0/4F

CNA-IRATS/0/5

4 recombinations of the basic gene pool
Harvest of fertile plants from the 4th
recombination of the basic gene pool
5 recombinations of the basic gene pool

Introduced Population from Brazil (CNPAF/IRAT) CNA-IRAT A

CNA-IRAT A/0/2
CNA-IRAT A/0/2F

CNA-IRAT A/0/3

2 recombinations of the basic population
Harvest of fertile plants from the 2nd
recombination of the basic population
3 recombinations of the basic population

Introduced Population from Brazil (CNPAF/IRAT) CNA-IRAT P

CNA-IRAT P/1/1
CNA-IRAT P/1/1F

CNA-IRAT P/1/2

1 selection followed by 1 recombination
Harvest of fertile plants of the population
selected and recombined once

1 selection followed by 2 recombinations



Enhancement of Populattion CNA-IRAT A for _acd soills 3 Selection-

Recombination Cvcles

The New Enhanced Population s PCT-A

PCT-A\0\G\O
PCT-A\O\O\OF

PCT-A\0\0M
PCT-A\PHB\IV0
PCT-A\PHB\I'0,PHB\!

PCT-A\PHB\I\O,PHB\] ,PHB\

Basic population

Harvest of the fertile plants from the basic
population

1 recombination of the basic population

One selection for blast (P) and “hoja blanca™ virus
(FB) mn the basic population, followed by one
recombination

Second round of selection for blast (P) and “hoja
blanca” virus (HB), followed by 1 recombination
Tlurd round of selection for blast (P) and “hoja
blanca” virus (HB), followed by 1 recombination

Population Developed by CIAT and CIRAD PCT-4

PCT-4\0\0M
PCT-4\0\O\MF

PCT-4\0\0\2
PCT-4\PHB\IM

PCT-4\PHB\I\1 , PHB\1

PCT-4\PHB\I\O,PHB\L ,PHB\I

PCT-4\SANML

PCT-4\SA\2\1

1 recombination of the basic population

Harvest of fertile plants of the 1 recombination of
the basic population

2 recombinations of the basic population

One selection for blast (P) and “hoja blanca™ virus
(HB) n the first recombination of the basic
population, followed by one recombination
Sccond round of selection for blast (P) and “hoja
blanca” virus (HB), followed by 1 recombination
Third round of selection for blast (P) and “hoja
blanca” wvirus (HB), followed by one
recombination

One selection for acid soils (SA) 1n the first
recombination of the basic population, followed
by one recombination

One selection for acid soils (SA) in the first
recombination of the basic population, followed
by two recombinations



Enhancement of the Gene Pool CNA-IRAT & for Acaid Soils after 3 Selection-
Recombination Cvcles
The New Enhanced Population s PCT-5

PCT-5\0\0\0 Basic population
PCT-5\0\0\1 1 recombination of the basic population
PCT-5\PHB\I\0 One selection for blast (P) and “hoja blanca” virus

(HB) 1n the basic population, followed by one
recombination
PCT-5\PHB\1\,PHB\I Second round of selection for blast (P) and “hoja
blanca” virus (HB), followed by 1 recombination
PCT-5\PHB\\O,PHB\!L,PHBY  Third round of selection for blast (P) and “hoja
blanca” virus (HB), followed by 1 recombination

Population Developed by CIAT and CIRAD PCT-11

PCT-11\0M\0\O Basic population
PCT-11\0W0\1 Basic population recombined once

Population Developed by CIAT and CIRAD PCT-13

PCT-133\0\0\O Basic population
PCT-13\010\1 Basic population recombined once

Gene Pool and Population Developed by CIAT (manual crossing)

GPCT-1 Basic gene pool
PCT-2 Enhanced population for blast resistance
PCT-3 Enhanced population for blast resistance

Gene Pool and Population Developed by IRRI and CIRAD (manual c1 ossing)

GPIR-22 Basic gene pool
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CHAPTER I11
CONVENTIONAL BREEDING FOR UPLAND RICE FOR

SAVANNAS AND HIGHLANDS

1 SAVANNA UPLAND RICE

Marc CHATEL, Yolima OSPINA, and Jatme BORRERO

As was stated earlier, we are gradually phasing out most of the activities involved
in the development of fixed lines for direct release by NARS

In 1996 B, we sent savanna upland lines (F4 and F5 generation) to EMBRAPA
Arroz e Feydo for observation and seed increase These lines were sent back to
CIAT, Palmira, in 1997

11 Upland Lines from Brazil

We received from EMBRAPA Arroz ¢ Ferjdo a set of 18 Brazihian lines (Table 21)
to evaluate under more acid-sotl conditions than are found in Brazil

12 Useof CIAT/CIRAD Savanna Lines in Brazl

During our visit to EMBRAPA Arroz e Peydo, we had the opportunity to track
back the use of CIAT lines in the bieeding program of this Center The results of
the survey, for the 1996/1997 cropping season, showed that the CIAT/CIRAD
savanna materials are very useful for the Brazilians at each step of their breeding
program (Table 22} On aveiage, 57% and 58% of the hnes used in trials and for
segregating generations, respectively, come from the CIAT/CIRAD breeding
project

About 51% of CIAT/CIRAD hnes are used as parents by EMBRAPA Arroz e
Feydo The mam characteristics they like from our lines are grain quahty and plant
type



13 New Partners Interested in Savanna Upland Lines

During 1997 B, we increased seed ot the Latin American breeding or fixed lines
that we recetved back from Brazil and were in demand by i1dentified new partners
and the CIRAD rice program The new partners are Colombia (North Coast),
southern Brazil (IRGA), Argentina (Tucuman Region), and China (Yunnan and
Jiangx1 Provinces)

In 1995, we sent China the first set of savanna lines fiom Brazil and CIAT/CIRAD
as part of a collaborative project between the Foods Crops Research Institute (of the
Yunnan Academy of Agricultural Science, Kunming) and CIRAD Preliminary
results are highly promising, showing good immediate adaptation and acceptability

This year, Dr Tao Dayun sent us a letter in which he stated that the savanna upland
line CT 9278-11-14-2-1-M 15 a strong candidate for immediate release he genetic
constitution of this line 1s presented 1n Table 23

14 Seed Multiphcation

In Colombia, m 1996 and 1997, the demand for seed of savanna upland rice for the
Eastern Plams was very high, but supphlies were msutficient CORPOICA decided
to increase seed of two released lines, Oryzica Sabana 6 and Oryzica Sabana 10
We began GO generation at LES

15 Line Release

Since 1995, “Linea 307 has shown promise but has so far not been released because
of the adjustment plan for CORPOICA Regional 8 Last year, the line was
registered as CIRAD 409, and tlus year, CORPOICA wants to release it We have
therefore started producing basic genetic seed



2 HIGHLAND UPLAND RICE

Marc CHATEL, Argenuro MORENQ-B, Jaime BORRERQO, and Carlos QUIROS

The Andean Mountains range across Colombia from south to north, rising to almost
as high as 6000 mas! The most important agricultural activity in the md-altitudes
(1000-2000 mas]) of this area 1s coffee, planted by small farmers This crop takes at
least 3 years to reach commercial productivity, but, i the meantime, farmers must
use considerable resources to control weeds and prevent erosion With this cropping
system in mind, CENICAFE has been working on different alternatives for crop
diversification to help fariners earn income while warting for the coffee to reach
commercial productivity

Another area of sigmitficant agncultural activity by small farmers 1s m the
Department of Cauca, southwestein Colombia, where new crops are being
incorporated 1nto exusting cropping systems or new ones developed by CIAT to
ensure local food security

2 1 History

To dentify upland germplasm adapted to the hilside areas of Colombia, the
CIAT/CIRAD rice project, together with CLNICATE, started, m 1993, to evaluate
31 selected savanna lines n the heart of the coffee-growing area, at 1300 masl
Climatic data collected at the main site show annual average temperatures ranging
from 23 [ to 20 6 °C The monthly average macimum (28 3 °C) occurs in February
and the mmmmum (169 °C) n September The germplasm for this region must
therefore tolerate cold (1 ¢, have high spikelet fertlity)

The lmes used for the first trial were selected from the savanna upland germplasm
collection at CIAT Selection was based on knowledge previously gained from the
CIRAD/FOFIFA Highland Rice Project in Madagascar Upland lines must be early
maturmg and tolerate cold (as measured by pamicle fertility)

Results obtamed n La Catalina, Department of Risaralda showed that the
percentages for empty grains ranged from almost 100% to 12%, indicating that the
germplasin presented variability for cold tolerance Growing period extended to

about 150 days afies sowing (DAS), compared with 120 DAS wunder savanna
conditions



Selection concentrated on lines with at least 60% fertlity The average gramn yteld
of the six best-adapted lines was higher than expected, ranging from 3775 to 5592
kg/ha

In 1993, upland lines developed by CIRAD/FOFIFA for the highlands of
Madagascar were introduced to Colombia and seed increased The new germplasm
was distributed to CCNICAFE and the hillside project at CIAT

In 1994, line evaluation staited 1n the Department of Cauca

In 1995 the Centio Internacional de Agricultura Organica (CIAQ) began
evaluations at 1600 masl

The first results were presented at the Conference on Rice for the Highlands n
Madagascar in April 1996

22 Cropping Seasons 1996-1997

221 Coffee Region - CENICAFE and CIAO

Line CT 10069-27-3-1-4, well adapted to the mid-altitudes, was used in a trial with
young coffee trees  Considering the potential of this hne over time (average yield

grain production of 4 t/ha), we decided to 1egister 1t in the CIRAD Rice Catalog

2211 Germplasm Introductions

Forty-one new lines wete mtioduced fiom Madagascar to Colombia and seed

increased at CIAT, Palmira, and then dispatched to CENICAFE, CIAQ, and
CIAT’s hillstdes project

2212 Crosses
Eleven single ciosses were made at PES between line CT 10069-27-3-1-4 and 10
lines from Madagascar and CIRAD, previously selected for their good performance

under lighland conditions The F1 generation was giown during 1997 A at PES,
and the F2 seed sent to our partners

222 Department of Cauca and Central America

In the Department of Cauca, the five best lines were selected last year and, with one
savanna upland check (CIRAD 409), tested thus year on farm by five smallholders



6 RECURRENT SELECTION IN PANAMA

Artel E JAEN SANCHEZ, Murc CHATEL, and Jaime BORRERQ
(Dr Ariel E JAEN SANCHEZ attended the International

Course on Rice Recurrent Selection Breeding
held at CIAT 1n 1996)

In 1996, we sent Panama the Indica gene pool GPCT-9 and the population PCT-7
That same year, Dr Ariel E Jaen Sanchez of the Faculty of Agricultural Sciences,
Universidad de Panama, atiended the International Course on Rice Recurrent
Selection Breeding held at CIAT The introduced germplasm was grown and 1ts
characterization started But, because of water shortages, irrigation was a problem
The materials suffered and the work could not be completed Nevertheless, from
each material, the earliest SO fertile plants were harvested New samples from the
recurrent populations wete sent to Panama

7 RECURRENT SELECTION IN VENEZUELA

Eduardo GRATEROL, Murc CHATEL, and Yolima OSPINA
(Dr Eduardo Graterol attended the International

Courve on Rice Recurrent Selection Breeding
held at CIAT in 1996)

After attending the International Course on Rice Recurient Selection Breeding,
three populations (PCT-6, PCT-7, and PCT-8) and three gene pools (IRAT 1/420P,
IRAT MANA, and GPCT-9) were sent to Dr E Graterol, for characterization
under local conditions in Calabozo, Guarico Stale  The objective of the
characterization was to select the best-adapted germplasm to start a recurrent
selection program The tiaits evaluated 1n each germplasm material were time to
flowering, tillering ability, plant height, and disease tolerance (of leaf-and-neck
blast, brown spot, sheath blight, and sheath rot)

Two populations, PCT-6 and PCT-7, were selected as the best introduced material

to be used as souices of male-sterile backgiound to develop two new local
populations, 1dentified as PFD-1 and PFD-2

PFD-1
Male-sterile plants of PCT-6 were crossed with 5 lines
FONAIAP 1 CT 9868-3-2-3-1-4P-M-1-1P

IR 62140-48-3-1-2-3 CT 9509-17-3-1-1-M-1-3P-M-1
CT 10310-15-3-2P-4-3



PFD-2

Male-sterite plants of PCT-6 were crossed with 4 lines

CT 9868-3-2-3-1-4P-M-1-1P IR 62140-48-3-1-2-3

CT 10310-15-3-2P-4-3 CT 9509-17-3-1-1-M-~1-3P-M-1

8 RECURRENT SELECTION IN THE SOUTHERN CONE

8 1 Recurrent Selection 1n Argentina
Mana Antonta MARASSI, Juan Eduardo MARASSI, Marc CHATEL, and Jatme BORRERO

In December 1996, we supplied the Umversidad de Corrientes with the populations
PCT-6\0\0N\0, PCT-7\0Y0N\0, and PCT-8\0\00 They were sown at the experimental
field of the Company “La Arrocera Argentma”, Villaguay, State of Entre Rios
They were observed and characterized The populations were multiplied by

harvesting male-stertle plants The resulting populations were 1dentified as
PCT-6\0\0\1, PCT-7\0\0\1, and PC1-8\0\0\]

Fertile plants showing potential were selected and harvested individually for line
development From the respective populations, 17, 14, and 34 SO fertile plants were
selected and given the following identificaton 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 specific population by crossing 6 vaneties (IRGA
417, CYPRESS, RP 2, TAIM, Don Juan INTA, and CH 4-7) with male-sterile
plants of each poputation

Argentina has a project for developmng the Pampas Region, where chimatic
conditions are similar to those present in Chile, along the latitude with Challan City,
400 km south of Santiago The Umversidad de la Plata has, consequently,
expressed keen interest i our collaborative effort with Chile The gene pool
GPIRAT-10 and the population PQUI-1, together with Chilean and European lines,
may be usetul for the Pampas



8 2 Recurrent Selection in Chile

Roberto ALVARADO, Santiago HERNAIZ, Marc CHATEL, and Jaime BORRERO
(Dr Santiago Hernaiz attended the International
Course on Rice Recurrent Selection Breeding

held at CIAT 1n 1996)

In 1996, we sent Chile the Japonica gene pool GPIRAT-10, which was especially
developed by CIRAD for temperate climates That same year, Dr Santiago Hemaiz
from INTA-Quilamapu attended the International Course on Rice Recurrent
Selection Breeding held at CIAT

In 1997, the gene pool was grown for characterization and selection of the best
fertile plants for line development It was also used as a source of male sterility to
build up a local population by crossing five Chilean lines (Qui 67108, Diamante,
Buli, CINIA 609, and CINIA 606) with male-sterile plants of the gene pool Some
of the hybrid seeds were sent to CIAT, Palmira, for growing the F1 generation
(Chile has only one cropping season per year) The F2 seed was shipped back to
Chile in September 1997 The basic Chilean population was named PQUI-1N0\O\O

At CIAT, Palmira, during 1997 B, we will conduct the first cycle of recombination

to ensure seed increasc for future use The first cycle of recombination will be
identified as PQUI-1\0V0M

8 3 Recurrent Selection in Uruguay

Fernando PERLZ DE VIDA, Marc CHATEL, and Jatme BORRERQ
(Dr Fernando Perez de Vida attended the International
Course on Rice Recurrent Selection Breeding

held at CIAT 1n 1996)

In 1996, we sent Chile the Japonica gene pool GPIRAT-10 That same year, Dr
Fernando Perez de Vida fiom INIA-Treinta y Ties attended the International
Course on Rice Recurrent Selection Breeding held at CIAT

[n 1997, the gene pool was grown for characterization and selection of the best
fertile plants for line development It was also used as a source of male sterility to

build up a local population by crossing selected Uruguayan lines with male-sterile
plants of GPIRAT-10



9 MAINTAINING GERMPLASM BRED BY RECURRENT SELECTION

Because we manage the Register for rice germplasm bred by recurrent selection we
also have the responsibility to ensure the presence of sufficient seed mn the
germplasm bank The seed of the following germplasm was imncreased during

1997 A at PES IRAT MANA, IRAT LULU GPIRAT-10, GPCT-9, PCT-g,
PCT-7, and PCT-6

10 DISTRIBUTING LOWLAND-RICE GERMPLASM BRED BY
RECURRENT SELECTION

Since 1995 we started to release recurrent selection pepulations and gene pools to
NARS n Latin America and 1n countries of West Afirca Asia and Europe (Table

28)

11 LINE DEVELOPMENT THROUGH ANTHER CULTURE

Zurda LENTINT Marc CHATEL James GIBBONS and Yelima OSPIN A

In 1994, we 1ntroduced the population IRAT-CT from Fiench Guiana Tlus
population comes from the enhancement of the Indica gene pool GPCNA-18 for
anther culture response

111 Cycles

One cycle of selection-recombmation for anther culture response was previousl
made m Brazil at LMBRAPA Arroz ¢ eydo  [hrs gave rise to the population
dentified as IRAI-CL From 1995 the anther cultuie laboratory at CIAT
processed the population IRAL-C [ and R2 lnes were developed

112 Cropping Season 1997

The R2 lines were evaluated by FLAR at the Santa Rosa Experiment Station and
five were selected (Table 29)



12 IDENTIFYING LOWLAND-RICE GERMPLASM

The description and genetic constitution of the populations and gene pools
presented in this 1eport ate given in Appendix 7

According to the "Nomenclature System for Rice Gene Pools, Populations and
Recurrent Selection Bieeding General Use and Catalogue Registration” (5,
Appendix 6), the meamngs of the germplasm 1dentifications used 1n the text are as
follows

Introduced Popuiition fiom French Gumaina IRAT LULU

IRAT LULU/0/2 Basic population tecombined two tiunes

Populations Developed by CIAT and CIRAD PCT-6

PCT-6\0\ONO Basic population

PCT-6\MNOM Basic population recombined once

PCT-6\0\0\2 Two recombinations of the basic pepulation

PCT-6\HB\2 One sclection for hoja blanca’ (HB) from the second
recombination cycle of the basic population

PCT-6\HB\I\2 One selection tor  hoja blanca’ (HB) fiom the second

recombination cycle of the basic population followed
by one recombination

Populations Developed by CIAT and CIRAD PCT-7

PCT-T\0\0A0 Basic population

PCT-70\0\ Basic population tecombimed once

PCT-T\HB\O\O One selection for “hoja blanca” (HB) from the basic
population

PCT-T\HB\I\O One selection for ‘hoja blanca” (HB) in the basic

population, followed by one 1tecombination

Populations Devdopad by CIAT and CIRAD PCT-§

PCT-8\0\0M0 Basic population
PCT-8\0\0\1 Basic population recombined once
PCT-8\HBW\O One selection for “heja blanca” (HB) from the basic

population



PCT-8\HB\I\O One selection tor ‘hoja blanca” (HB) from the basic
population, tollowed by one recombination

Populations Developed by INIA-Chile POQUI-1

PQUI-1N0NONO Basic population
PQUI-1\O\0M T Basic population tecombined once

Gene Pool Developed by CIAT and CIRAD GPCT-9

GPCT-NOO\OF Harvest of the fertile plants of the basic population

GPCT-90WM Basic population recombined once

GPCT-9\HB\O\OF One selection for “hoja blanca” (HB) from the basic
population maimtained thiough fertile plants

GPCT-9\HBAINOF One selection tor “hoja blanca” (HB) from the basic

population mamtained thiough fertile plants, followed
by one tecombmation

Gene Pool Developed by CIRAD GPIRAT-10

GPIRAT-10MAND Basic gene pool

Gene Pool Developed bv EMBRAPA wnd CIRAD CNA IRAT 4

CNA IRAT 4/0/6 Six recombinations of the basic gene pool

Population Devdlapad by El Salvaidor (CENTA)Y CNA IRAT ES 1

CNA IRAT ES 1/0/2 Two recombinations ot the population
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Table | Soil analysis of the experimental site (Lote Loma 5) at “La
Libertad Experiment Station Colombia 1997 cropping season

Ne | Depth |OM | P pH | Al Ca Mg K clg | B Zn | Mn | Cu | Al
(cm) (%} Bray ii sat
(pprm) (meq / 100 g) %)
1 020 | 41 174 |39 | 230 | 0eG | 037 | 025 | 391 | 052 | 048 | 146 | 052 | &1 1
t ]
2040 | 35 47 |38 | 295 5045—|o17 "'011 | 3s0 | 066 040 | 90 | 056 | 802
2 020 |59 25 |41 | 270 { 065 | 034 | 022 | 373 (023 |04t | 111104 | 724

! |
2040 |43 | 20 |38 |29 [©030 012 | 017 | 332 | 012|079 | 653 | 042|874

Clay=4344 sand =39 1% andioam =17 5%

Table 2 Chimatic charactertstics ot the 1997 croppimg season at ‘La
Libertad™ Experiment Station, Colombia

Charactenstic Apnl May Junc Julv Aug Sept Totsl
Ranfall (mm) 252 454 5 242 268 2572 381 18547
Davs of ram (no ) 11 1> 11 i> 14 9 71
Temperaiure (maximum “C} zon 303 303 286 309 317 -
Temperture (mmnnmum “C) 212 202 2003 2004 203 2073 -
Relative humidity (%) 686 1017 72 79 5 699 746 -




Table 3 Agronomic management of the expenmental site
(Lote Loma 5)at La Libertad Experiment Station, Colombia
cropping season 1997
Activity Dosage Date
1 SOIL PREPARATION February
- Chisel March
- Lime application Apnil
- Light otfset
2 SOWING
- Blast spreaders I April
- Rice crop 21 April
- Maize tences 8 Mav
3 FERTILIZATION (kg/ha)
- Before sowing
Dolomite lime 300 15 March
Triple superphosphate 60 20 Apri!
(46% P;0,) 3 20 Apnl
KC1 (60% K;0)
- After sowing
KC1(60% K,0) 13 12 May
15 22 May
Urea (46% N) 20 12 Mav
20 22 May
10 2 June
10 23 June
4 CHEMICAL CONTROL (L/ha)
- Propanil 500 4 April-May
- Machete 1
- Basagran 3
- Round Up 3




Table 4 Incidence of leat and neck blasts on international differentials and
commercial lmes, La Libertad Expeniment Station, Colombia 1997 A

Line Lesion tvpe™ Leaf blast evaluation ** Neck blast
ia 2a evaluation™*
Kusabue 34 3 3 3
Sha-Tiao-Tsao 3 3 6 9
K-39 ] 1 2 |
Fupsaka-5 5 4 5 7
Shin 2 1 l 4 1
Fulanishika 1(3) 2 3 1
K-l 3 2 4 5
K-8 1 ] 2 1
PINo - 3 7 9 7
Caloio 3 7 9 -
Bl-1 5 6 7 7
Usen 3 S 3 5
Kanto 51 5 4 3(H I
IR 42 3 3 3 -
Zenith 3 6 S -
Aichi-Asah 3 7 3 7
NP 125 5 3 4 1
Peta 5 8 3 -
Chokoto 1(3) 2 2 1
Raminad STR3 ) 8 9 -
Kataktaia DA?2 5 6 6 5
Fannv 7 9 9 -
Dulor 5 6 6 5
Tetep 3 4 7 z
O Sabana 6 3 3 4 1
BBIT 50 5 4 5 5
Colombia ! b) 4 5 7
O Llanos 5 5 4 4 3
IAC 165 5 3 3 ]
Ceysvom 5 3(4) 4 3
CICA 4 5 8 9 -
CICA 6 5 5 6 7
CICA 7 35 7 8 7
CICAR 5 35 8 -
CICA 9 5 7 8 7
Orvzica 1 5 8 9 7
Oryzica 2 5 4 4 3




Oryzica 3

O Cantbe 8
Linea 6
Metica ]

IR 8
Tsuyuake
Moroberekan
Taichung

O Yacu?9
IRAT 13
Linea 2

O Llanos 4
Selecta 3-20
[R 22
Tailandia 5
O Sabana 10
Carreon

Isol 8

[sol 10
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* Data from the nice pathology project
*E Standard evaluation scale {1 to 9)




Table 5  Charactenistics of the S2 hmnes selected wn the population
PCTS\PHBAINO, PCT-A\PHBM'O, and PCT-#PHBAIN {on
cvele of mass selection of both sexes for blast and ‘hoj
blanca ), ‘La Libertad Experiment Station Colombia 1997 A

No Feld no Pedigree Vg ! Bl | Bl |AC| Fl |[LS¢c| BS | NBi|Gd
1997 A 1] 2 (50%)
| 720029 |PCT-3\PHBAO=1165-M | | | 2 ¢ 1 1 | 74 13| 1L | 3|3
2 720051 |[PCT-APHBANO>161-M | 3 13 13 1 | 71 |3 ] 1 | 3 |1
3 720003 [PCT-A\PHBAINO> 1443 M I 3 3 i 63 3 ] 1 1
4 720107 PCT-HPHB\IV>145-M 3 { i i 62 1 1 3 {
3 720100  |PCT-HPHBAIN>196-M J I 1 } 63 3 3 > |1
6 720110 |PCT-HNPHBAA=200-M | z 2 ] 63 1 1 3 |
7 720111 [PCT-HPHBVIA>231-M U I YO - T A I A O P 3
8 720112 |PCT-NPHB\IN>277 M bt r e |3 1|
9 720116 |PCT-HPHBMA>C68-M P IR T T I 1< T A o]l
10 | 720121 [PCT-APHB\i\l>423 M L3, 4 1| 6l |3 1 b3
11 | 720123 |PCT-RPHBU\>48>-M b2 2 0|7 Pl
12 | 720128 |PCT-HPHB\I'{>>38-M /AT O T T T I O S B
13 | 720131 | PCT-4\PHB\I\]>>82-M 1|1 3 | 1] 74 [ 2 L1 |3
14 720133  |PCT-4\PHB\I\=603-M 3 1 1 | 73 z l | 1 3
15 | 720137 |PCT-HPHB\I\I>740-M Pb3 b2 0077 g 1|t
16 | 720138 |PCT-4\PHB\I\1>751-M Ll 3 2] 1] 60 | 3] 1 It
17 | 720139 |PCT-4\PHB\INI>752-M 13 3 1| 7v 1]t 13
18 | 720140 |PCT-RPHB\I\I>783-M v 2 b e b 1]
19 | 720142 |PCT-4\PHB\I\1>822-M I A T T 3 S D O B L]t
20 | 720146 [PCT-4\PHB\I\1> 846-M 303 73| 1] 63 v 1|1
21 | 720047 |PCT-APHB\I\I>856-M Lbl 2t 8t |31 i |3
22 | 720154 |PCT-4\PHB\MN>994-M 3000 1| 1] 63 |1 1 |1
23 | 720180 |PCT-4WPHBMIM>1332-M | 3 | 2 | 4 | 1 | 77 | 1| 1 I |3
24 | 720206 |PCT-#PHBMM=>1678-M | 3 | 1L | 1 L 1 | 65 | 111 b
25 | 720209 |PCT-MPHBUM>1723-M | 3 | 1 12 |1 | 63 |3 [ 1 R

Vg =vigor Bl | =leafblast Bl 2 =lcaf blast AC =sci1l acidity reaction FI = flowenng LSc = leat scald

BS =brown spot NBI = neck blast Gd = gramn discoloration




Table 6 Characteristics of the S4 Iines selected n the basic populations PCT
S\O\N0 PCT-AVOW and PCT-H0N0M “‘La Libertad  Expeniment

Station, Colombia, 1997A

No Field no Pegigree Vg | Bl | 8B | AC Fi LSc | BS [NBI| Gd | Gel Ht
1997 A 1| 2 (50%) ne
1 740011 | PCT S0O0M=1486M 1 M 3131 311 62 31 |1 |1 B 88
2 740033 | PCT SONO0>2130-M 2 M I < T < I 62 31|11 6 104
3 740042 | PCT-50O0>2314M 1 M N BT < T I 78 301111 B 103
4 1 740070 | PCT A= 175-M 1 M 301 1| 80 391 1]+ 8 118
s | 740072 | PCT AR 175-M 3M 1032 | 77 3|11t 8 119
& | 740073 | PCT AC\AD>175-M 4-M 3,3 | 2| 73 a1y 8 12
7| 740075 |PCT ADIO\C>175-M 6-M Tt 88 5911 01 11 ) 105
8 740077 | PCT A\GAG>1BE-M 1« M T2 ] 1] &2 3|1 |11 8 87
S | 740078 | PCT AVMICI8FM2 M 3 b |t 80 s|1 1y 8 o4
10 740078 | PCT ADC\C> {85-M-3-M a1 &1 3 1] ‘ 6 Qs
11 740080 | PCT AVAGAO> {8S-M—-M R T T &1 ]t 8 =}
12 740081 | PCT AG\O\C»278 M 1 M T R T 55 31 | 11 8 1
13 740085 | PCT AD\C\C>294-M 1 M I T T 73 a|l |t 111 8 108
14 | 740086 | PCT ADMO>394M 2 M I I T T 73 31 |1 b ' 5 | 103
15 | 740088 | PCT A\DWO-503-M 1 M 1] 32| ) 301 8 96
18 740000 | PCT AW 1165-M 1 M 10 1|1 &1 IS I T N R 0
7 740001 | PCT AX\AD>1168-M 2 M 1 I T 5 a1 1y1 s @2
18 740006 | PCT AMW>1321 M2 M 3| 1] 1 & 31113 8 eS
19 740100 | PCT A0 1452 M 1 M 133 73 3001 |11 6 14
20 740110 | PCT AQWOW0>1485-M 1 M O B T 58 311 B 107
21 ‘ 740116 | PCT AMND=>1488 M 4-M O I T I T 2] 3 11 g 110
22 740117 | PCT AAO\O=1488 M 5-M 171|111 70 a1 l 1 B 121
23 740125 | PCT A\O\C=1674-M 1 M O A T I T I 63 31|11 g o3
24 740126 | PCT AD\O\O>1674-M 2 M 1] 101 1 63 L] | 1 8 105
75 740130 | PCT ACNOO> 1674-M &M 111111 54 3t 1 & 106
26 740133 | PCT ADVNO=1788 M 2 M 3001 01 | & 31 8 o)
27 740134 | PCT A\O\G>1788 M 3-M O I T I T 67 al sttt & 107
28 740136 | PCT AD\OWO> 1788 M 5-M O T T T & 3|1 8 107
29 740137 | PCT AQOWO»1832 M 1 M I I T 52 U I & 107
30 740143 | PCT ADVAO>1955-M 2 M i I R &9 311113 6 2
31 740144 | PCT AO\OWO>1855-M 3-M 3P 121 71 3|1 |13 8 94
32 740145 | PCT AC\OWO>1S55-M 4-M 3|11 ] 70 i1 |13 6 20
cc) 740146 | PCT AC\OW0>1855-M 5-M al | 3]t 71 a1 1| 8 108
34 740147 | PCT AMAOD>2083-M 1 M 3|3l a| 85 3|, b1 g 108
B 740148 | PCT AD\O\D>2083-M 2 M 11| 3|1 82 301 |11 B o6
36 740150 | PCT AD\Q\O>2137 M 2 M 311 75 31|t |3 5 o8
37 740151 | PCT AD\ONG=2146-M 1 M 31 2|1 a5 3|11 b 5 104
38 740155 | PCT AXOMAO>2149-M 3-M 3| 21| a2 O R T 8 109
) 740156 | PCT 40001311 M 1 M I I T R T 81 3,01 01 |1 8 116
40 740157 | PCT-40W00>1311 M2 M 13|21 85 31 8 116
41 740165 | PCT-40\0N=00-M 2 M NN RN E &9 31 1] 3 6 101
42 740169 | PCT 40\0\C>106-M 3-M 1t 4] 3|1 63 c I IR T I 5 104
43 740171 | PCT-40\0MA >2435-M 2 M O T < T 85 N 8 115
44 740176 | PCT-AONIOM »2485-M 1 M 31|31 77 3|1 || 8 108
45 740177 | PCT-40\0\N >2485-M 2 M 34| a3a] 1 63 I IR I B 8 6
a5 740178 | PCT-AONAOM >2485-M 3-M 3|l 3| 3| B2 31 1] 1 8 o3
47 740179 | PCT-A0VAGH >24856-M 1 M 3|3l 3|1 59 311 ] 1! 8 93

Vg =vigor Bl 1=leafblast Bl2=Ilcafblast AC =.acid sol reaction FI=flowening LSc = leaf scald
BS = brown spot NBI = neck blast Gd = grun discolorauon Sl = number selected Ht = height (cm)



Table 7 Charactenistics of the S4 lines selected from the PCT-HO\OM>S2
population, La Libertad ” Experiment Station, Colombia 1997A

Ne Field no Pedigree Vg | Bl | Bl |AC | FI |L.Sc| BS |NBEI| Gd |Sel | Ht
1997 A 1] 2 {50%)
3 7404181 | PCT S\ADVI>52-41 1 M 3 1 2 1 863 3 ‘ 1 1 1 6 90
2 740182 | PCT-4\D\O\1>S2-41 2 M 3 1 2 1 63 3 1 1 1 6 | 92
3 740183 | PCT-NAOVI>S2-1532 1-M | 1 2 2 i B3 3 1 1 1 6 ! 95
4 740183 | PCT A\OM>82-1803 3 M| 3 1 1 1 62 1 1 1 1 G | 89
5 740195 | PCT A\\O\V1>52-2324-2 M| 3 1 1 1 65 3 1 1 1 g | 94
6 740196 | PCT-AMM>82-2324 3-M | 3 | 2 1 1 88 3 1 1 1 g 196
7 740197 | PCT 4\0\O\M>82-2324-4-M | 3 + 2 1 1 63 3 T 3 6 | 94
8 7401898 | PCT-M0\OM>»S2 2324-5-M | 3 3 2 1 62 3 1 | 1 1 6 | 93
9 740214 | PCT-4\0\\VI>82 23582 M| 3 1 1 1 &1 3 T F 1 & | 89
10 740226 | PCT -MOO\1>82 227 3 M 3 1 1 1 | 63 3 1 : 141 g 110
11 740227 | PCT-H0\M>82 2274 M 1 3 I i 1 83 3 i i 1 1 5 {95
12 740233 | PCT-AAO\O\1>S2 1584 1 M1 1 3 3 1] 62 3 1 1 % 1 8 | 80|
13 740236 | PCT HAOVOVI>S2 15844 M| 1 1 ! 1 1 83 1 1 ‘ 1 11 & | 98
14 740240 | PCT AO\OM>S2 2197 3 M| 3 | 3 3 1 l 65 3 11 : i 8 | 90
15 740248 PCT AO\OMV>S221455M| 3 1+ 4 1 4 1, 64 3 1 ‘ 111 8 | 87!
16 | 740253 |PCT-a0vi>sz 108 1M 3 12 1188 11111156 1101
Vg =vigor Bl ! =leafblast Bl2=lcafblist AC = acd soil reaction FL= flowenng L5c = leaf scald.

BS = prown spot NBI = neck blast Gd = grun discolor iuon  Scl = number selected Hi = height (cm)

Table 8 Charactenistics of the S4 lines selected from 83

individual plants, themselves selected in Palmira dunng

1996 B, ‘La Libertad * Experiment Station, Colombua,

1997 A
Field no Pedigree Vg Bi Bl | AC Fi L5c | BS | NBI | Gd | Sel
No
1997 A 1 2 (50%})
1 720222 | PCT-4\\0\1>52-41-1 1 3 3 2 1 60 1 1 1 1 6
2 720223 | PCT-NO\O\{»52-41-2 1 1 1 1 1 85 3 1 1 1 6
3 720224 | PCT-NO\V1>52-41 2-2 3 3 1 1 66 3 1 1 1 6

Vg =vigor Bl I =leaf blast Bl 2 =lcafblast AC =acd soil reaction FI = flowenng [LSc = leaf scald.
BS = brown spot NBi = neck blast Gd = gramn discoloration Se! = number selected. Ht = height (cm)




Table © Characteristics of the advanced lines from the populations
CNA IRAT 35 and CNA [RAT A wvield mal  La Libertad
Experiment Station Colombia 1997 A

[ No | Feldno Pedigree ‘Rep ‘ Vg | B | BI | AC |NBI| FI [LSc|BS| Gd Ht | Yield
i | isara s |2 (50%) (t/ha)
I 01 780001 | CNA IRAT 5\SAW03>127 2 M1 -1 1,311 11 & 3 1] 3 84 17
01 780053 | CNA IRAT 51SA03>127 2-M-1 M1 2 I T 2 I O 76 301 1 88 15
| o1 780080 | CNA IRAT 5:SAW0G>127 2 M1 W1 st a2 4 ] 77 | 3 |1 1 a1 18
g2 780002 | CNA IRAT 5SAG3>127 2-M-1 M-2 11|t | 3|11 | 82 11 1 106 | 22
| o2 780039 | CNA IRAT SISA0E>127 2-M-1 M-2 2034l al 1 ]11 83 11 1 106 | 22
1 o2 780078 | CNA [RAT SYSA\0E>127 2-M-1 M 2 39317211 63 11 1 i04 | 19
03 780003 | CNA IRAT S\SAW0E>127 2-M-1 M 3 1 s 3yttt ey 31| 3 o6 21
03 780067 | CNA IRAT S'SA\O\3>127 2-M-1 W3 sty 1] 03| ! 23 18
03 780095 | CNA IRAT 5i1SAW3>127 2-M-1 M-3 syt by 2] v 1l s7 | 3]1] 3 g9 19
04 780004 | CNA IRAT S\SA03>127 2-M- M-4 13| t 1,868 |3 |1] 5 g2 20
04 780086 CNA IRAT S\SAWND3>127 2 M-1 M4 2 1 H 2] % 1 B8 S5 1 k! 84 20
04 780092 | CNA IRAT 5iSAW 3>127 2-M-1 V4 3|3t 11T 3 01] 3 a6 13
a5 TEO00S | CNA IRAT S\SAONI> 127 Z-M-1 M-5 193]ty b0 31 03 87 16
as 780056 CNA IRAT SSAWOS3=127 2 M1 M5 2 1 1 1 1 t 71 3 1 3 a8 15
| a5 780058 CHNA IRAT 5\SANE>127 2 M-1 V-5 3 1 1 1 1 1 £9 3 3 2] 23
06 780006 | CNA IRAT 51SAW03>127 2-M-2 M-1 113111 1 1 oer 31| 3 g2 21
c6 780054 | CNA IRAT S\SAMMI>127 2 M-2 M 1 23tz 1l 8 | 51! 3 73 18
s 780081 | CNA IRAT 5\SAW3E>127 2 M-2 M 1 3y 3b1 219 1, 88 131 3 36 18
07 780007 | CNA IRAT S'SAWE>127 2-M-2 M-2 134 1| 1] 87 15 1] 3 az 17
07 | 780058 |CNA IRAT 5\SAWOI3>127 2 M-2 W-2 2123721 1| 68 | 3| 1] 3 76 14
07 780001 | CNA RAT 5\SA03>127 2 W2 M 2 s 13 1020 1 1 g6 3 | 1 1 83 16
a8 780008 | CNA IRAT S\SAD3>127 2-M-2 W3 1 1221 1 68 | 5| 1] 2 39 26
08 780064 | CNA IRAT 5\5A03>127 2 M2 M-3 2l 3201 1 0|51 3 a0 18
o2 780070 | CNA IRAT S\SA03>127 2-M-2 M-3 312721 1 68 |5 1] 2 a4 22
09 780008 | CNA IRAT S\SA0M3»127 2 M-2 M 4 11221 1 g6 | 5| 1] 3 89 22
0% 780047 | CNA IRAT S\SAW03>127 2-M-2 M4 zl3talal v 4] & 51 1] 3 87 18
05 780067 | CMA IRAT SWSAOE>127 2:-M-2 V-4 3034011 1] 86 | 51| 3 89 22
10 780010 | CNA RAT 5\SA0NI>127 2M-Z VI 5 11 1 01| s7 301 ] 3 a8 18
0 780042 | CNA IRAT SSAWOW3>127 2 M-2 W56 2 03|t |2]1]1]| 8 s 1] 3 s0 |19
10 780097 CNA [RAT 5\SAW03»127 Z-M-2 M S 2 1 1 2 1 1 57 3 1 1 89 I 13
11 780011 | CNA IRAT ASAW3>1 M-2 M-1 M1 1t 3] 1 1| 66 3| 1 106 |, 30
1 780051 | CNA IRAT ASAWDE>1 M-2 V-1 -1 2 185 1] 1 1| 1] 86 11 1 106 | 27
11 780080 | CNA IRAT A\SAGGE>1 V-2 M-1 M-1 35|11 t 11| 88 11 1 102 | 24
12 780012 | CNA IRAT ASADG>1 M-2 M-7 M-2 1 sl i | 1] 88 | 2|1 1 113 | 31
12 780043 | CNA IRAT ASAW3>1 M2 M-1 M 2 20511 t 1] 87 L ! 101 | 20
12 780089 | CNA {RAT ASAMNI>T M-2 M- M-2 33111 1t | 1] 86 1] 1 1 a9 26
13 780013 | CNA IRAT AVSA 0@3>1 M2 M1 M 3 1 s 1] i 1] 8 | 3|1 1 09 | 27
13 780052 | CNA IRAT ASAI>TM2M1M3 2|15 |1 1 1] 85 1 3|1 1 103 | 21
13 780074 | CNA IRAT AVSAWDI>1 M2 M1 M-3 33|11 1 1| €8 1] 1 1 a7 15
14 780014 CNA IRAT ASANI>T M2 M1 M-4 1 3 1 1 1 1 a7 3 1 3 110 27
14 780059 | CNA IRAT ASA0 3>1 M-2 M-1 M-4 20411 1 t | &7 1] 1 1 a1 11
14 780072 | CNA IRAT AISAVDI>1 M2 M1 Me4 3| s | 1|1 1 1| 89 1 1] 105 | 18
15 780015 | CNA IRAT ASAD3>1 M-2 M-1 M-5 131 ] 1 1 65 | 3 | 1 1 14
15 780048 | CNA IRAT AISANNI>T M-2 M-1 M-5 205|111 1 1 66 1] 168 | 24
5 780086 | CNA IRAT ASA 003>1 M-2 M-1 M- 3311 1 1 65 111 ] 1 108 | 25
16 730016 [ CNA IRAT ASAWI>1 M2 M-2 M-1 105 1] 1 1 1 gs [ 3| 1| 1 116 | 28
16 730045 CMA IRAT ASAWIE>1 M 2 M2 M- 2 5 1 1 1 1 57 1 H 3 103 18
18 760083 | CNA IRAT ASSAVWI>T M-2 M-2 M-1 3 3|10 1|1 83 101 1 112 | 23
17 780017 | CNA IRAT A\SA D\3>1 M-2 M-2 M-2 v s 1] 1] 1|+ 55 3|1 1 118 | 25
17 750050 | CNA IRAT AVSAD3=1 M-2 M-2 M-2 2 03|11 1|1 86 111 1 107 | 23
17 780076 | CNA IRAT ASAVG>1 M-2 M-2 M-2 33|11 | 1| 88 11 1 g9 22
18 780018 | CNA IRAT ASAD3>1 M-2 W2 M-3 t s 1] 1 1] 8 | 3|1 1 117 | 22
18 780063 | CNA IRAT A\SADMI>1 M2 M2 M-3 21211 1| 1| 87 11 1 10 | 20
18 780082 | CNA IRAT A\SA 03>1 M-2 M.2-M-3 a|ls|1/1]1]|1]| 88 11 1 102 | 20
19 780018 | CNA IRAT AISA0S>1 M-2 M-2 M-4 1 s|1 1] 1 1] e |3|1]1 190 | 28
19 780061 | CNA IRAT ASAWD3>1 M-2 M-2 N-4 21411 11| 8 1] 1 102 |17
19 780084 | CNA IRAT A\SA O\V3>1 M2 M2 M4 33|11 ]1]| & 11 1 105 | 22
20 780020 | CNA IRAT A\SA 0351 M2 M2 M-S 1 syt ] 1] 1] 87 1] v o1 105 | 20
20 780038 | CNA IRAT A\SANZ>1 M2 M2 M5 2 3|11 t | 1] 85 t il 3 118 | 20




Table 9 continued

# Field # Pedigree Rep |Vg | Bi | Bl | AC |NBI| FI |LSc|BS|Gd Ht | Yieid
1987A 1 2 {50%) cm  |T/Ha

I

i
21 780021 CNA IRAT AWSAOW3>T M-2 M-3-M-1 i 67 1ea | 21

1 5 1 1 1 1 1 1 1
21 780055 CNA IRAT AWSA03>? M-2 M-3-M-1 2 5 L 1 1 1 85 3 1 1 110 21
2 780099 CNA IRAT AVSAO3>1 M-2 M-3-M-1 3 3 1 1 1 1 85 1 1 1 119 21
22 780022 CNA [RAT ASANG>1 M-2 M-3-M-2 1 5 1 1 1 1 &6 3 1 3 113 22
22 780062 CNA IRAT ASA3>1 M2 M-3-M-2 2 4 1 1 1 1 =] i 1 1 106 20
22 780085 CNA IRAT ASAQO3>1 M-2 M-3-W-2 3 3 1 1 1 1 65 1 1 1 112 Z5
23 780023 CHNA IRAT ASAW3>1 M2 M-3-M-3 1 5 2 1 1 1 543 3 1 1 114 18
23 780240 CNA [RAT ANSAWOI>1 M-2 M-3 M-3 2 S 1 1 1 1 3] 1 1 1 102 20
23 780087 CNA [RAT ASAWDE>T M-2 M-3-M-3 3 3 1 1 1 1 64 11 1 13 28
24 780024 CNA IRAT A\SAWCWI>1 M-2 M-3-V-4 1 S 1 1 1 1 65 3 1 3 108 24
24 780037 CNA IRAT A\SAI0I3>1 M-2 V-3 W1 2 3 1 1 1 1 65 3 1 3 113 20
24 780079 CNA IRAT ASAWCA3>1 M-2 M-3 ‘M- 3 5 1 1 i 1 85 1 1 1 113 1 9
25 780025 CNA IRAT AVSA 03>1 M 2 M-3-W-5 1 3 1 1 1 1 g5 3 1 1 114 24
25 TEO044 CNA IRAT AVSADG>1 M-2 M2 M S 2 5 1 1 1 1 =] 3 1 1 108 19
25 730071 CNA {RAT AISA03>1 M2 M3 M-S 3 5 1 1 1 1 &5 1 1 1 112 28
26 780026 CNA IRAT AVSAWDG>1 V-2 M-l M-1 1 3 3 1 1 1 89 5 1 3 a5 22
26 780065 CNA IRAT ASA\D3>1 V-2 M-4-Vi-1 2 3 1 1 1 1 89 2 1 3 81 21
28 730096 CNA IRAT AVSANWI>1 Ma2 Med-M-1 3 5 1 1 1 1 &8 3 1 3 84 14
v B0a2T CNA IRAT AVSAWOGE>1 M 2 M-3-M-2 1 1 1 1 1 1 58 E 1 1 78 20
27 780049 CNA IRAT ASAWOE>1 M-2 M4 M 2 2 3 1 1 1 1 &Y 1 1 | 1 101 . 29
27 780088 CMA IRAT AISAWDE>1 M 2 M4 M-2 3 3 1 1 1 1 E6 3 1 1 97 22
28 780028 CNA [RAT ASAVI3>1 M-2 M4-M-3 1 1 1 1 1 1 &8 3 1 1 95 28
28 780050 CNA IRAT AYSA\DZ>1 M2 M-4-M-3 2 4 1 1 1 1 63 3 1 1 a2 18
28 780075 CNA RAT AWSAWG>1 M-Z M4 M-3 3 3 1 1 1 1 70 1 1 1 33 i 21
29 730029 CHNA IRAT AISAND>1 M 2 M-4 M- 1 1 1 1 1 1 a7 s 1 1 9Cc 28
28 780034 CNA IRAT A\SAWE>1 M-2 M-5 M-4 2 5 1 1 1 1 63 5 1 3 94 18
) 780088 CMA IRAT A\SA0E>T M-2 M-d-M-4 3 3 1 1 1 1 §9 1 1 1 g5 21
3 780030 CMA IRAT A\SAIG\3>1 M-2 M-4-M-5 1 3 1 1 1 1 68 5 1 1 83 19
30 780041 CNA IRAT AVSAW0G3>1 M-2 M-d4-M-5 2 S 1 1 1 1 70 3 1 3 88 18
30 780073 CNA IRAT AVSAIC\E>1 M-2 M-4 M-5 3 3 1 1 1 1 69 3 1 3 85 78
31 780031 CRYZICA SABANA © 1 1 4 4 1 1 82 3 1 1 ics 26
31 780036 ORYZICA SABANA 6 2 3 3 4 1 1 82 5 1 1 108 21
31 730077 ORYZICA SABANA G 3 3 4 4 1 1 83 3 1 1 110 23
32 780032 LINEA 30 i 1 1 1 1 1 82 3 1 L 9 36
32 780055 LINEA 20 2 1 1 1 1 1 63 3 1 1 =21 32
32 780093 LINEA 30 3 1 1 1 1 1 63 3 1 1 92 31
33 780033 CRYZICA SABANA 10 1 3 2 3 1 1 as 3 1 1 108 24
33 780046 ORYZICA SABANA 19 2 3 1 2 1 1 85 3 1 1 10 | 30
33 780069 ORYZICA SABANA 10 3 3 2 1 1 1 86 3 1 1 106 25

Vg =vigor Bl 1 =lcafblast Bl 2=1lcafblast AC = wcid soil reaction FI = flowening LSc = leaf scald
BS = brown spot NBI = neck blast Gd = grun discoloration Sel = number selected. Ht = height (cm)



Table 10 Gram quahty and milling characteristics of advanced lines from
two enhanced recurrent populations CNA-IRAT-5\SAV0\3 and CNA-
[RAT-A\SAV0\3, ‘La Libertad FExperiment Station,Colombia, 1997A

Grain quahty’ Miling
No Pedigree”
GT | WB | ST | Amyl White | Head rce
(%) | nce{%)| (%)
1 CNA IRAT-D\SAWNG>127T 2 M 1 M 1 iH 28 L 25 66 97 5557
2 | CNA-IRAT-5\SA\0\3>127-2-M-1-M-2 ! 06 L 29 |8014 6576
3 CNA-IRAT S\SAN>127 2 M-1 M-3 | 30 M 23 6778 56 &7
4 CNA-IRAT S\SAVA3>127 2 M-1 M-4 ! 30 M 29 66 55 57 09
5 CNA-IRAT-5\SAVN3>127 2 M-1 M 5 | 28 M 25 7320 6283
6 CNA IRAT-S\SA3>127 2 M 2 M-1 I 39 M 27 68 62 58 52
7 CNA IRAT S\SA\3>127 2 M2 M 2 'H 30 M 25 68 17 59 95
8 CNA-IRAT-S\SAMN3>127 2 M2 M 3 I 32 M 26 7129 8119
9 CNA-IRAT S5\8AWN3>127 2 M-2 M-4 | 28 L 23 70 44 80 07
10 | CNA-IRAT S\SA0WS>127 2-M 2 M 5 ] 26 L 26 7047 62 60
11 | CNA-IRAT-A\SAI\3>1 M-2-M-1-M-1 | H 03 L 22 | 6940 62 95
12 | CNA-IRAT-ASAON3>1 M 2-M-1 M-2 ! 12 L 22 7388 67 10
13 | CNA IRAT-A\SAI\3>T M2 M-1 M 3 H 14 L 22 69 90 59 30
14 | CNA IRAT ASA\3>1 M 2 M-1-M-4 H 08 L 20 59 08 6154
15 | CNA-IRAT A\SAA3>T M 2 M-1-M 5 H 22 L 20 6672 59 61
16 | CNA-IRAT-ASAA3>1 M-2 M 2 M- H 20 L 22 7128 63 15
17 | CNA-IRAT AVSA\OA3>1 M-2-M 2 M 2 H 18 L 22 7183 66 23
18 | CNA IRAT-ASAG3>1 M-2 M 2 M-3 = 10 L 22 86 97 50 87
19 | CNA IRAT-AASA\3>1-M-2-M-2 M-4 H 12 L 24 65 67 58 3G
20 | CNA IRAT-A\SA\M\3>1-M 2-M-2 M-5 H 12 L 22 67 18 57 85
21 | CNA IRAT A\SAGA3>1-M 2 M-3 M-1 H 22 L 19 65 395 58 76
22 | CNA-IRAT-ASANI>1-M 2-M-3 V-2 H 16 L 20 67 58 58 56
23 | CNA-IRAT ASA\A3>1 M 2 M-3-M-3 H 16 L 21 56 64 59 3¢
24 | CNA IRAT-A\SAW0\3I>1-M-2-M-3-M4 | H 10 L 23 (7020 83 50
25 | CNA-IRAT-A\SAWOM>T M2 M 3 M-5 H 18 L 22 7164 65 38
26 | CNA IRAT-ASAVNG>1 M-2-M-4 M 1 H 14 L 21 7212 6577
27 | CNA IRAT-ASA\3>1-M 2-M-4 M-2 H 15 L 23 7289 65 89
28 | CNA IRAT-A\SAWGE>1-M 2 M-4 M-3 H 12 L 21 7215 67 10
29 | CNA-IRAT-A\SAC3>1 M 2 M4 M-4 H 12 L 22 74 24 67 95
30 | CNA-IRAT ASAOI3>1 M-2-M-4 MG I 06 L 24 7255 67 06
31 | ORYZICA SABANA G ! 22 L 26 73 04 55 67
32 | LINEA 30 i 12 L 24 71086 86 60
33 | ORYZICA SABANA 10 H 12 L 23 7153 6173

4 Achanced lines in bold were selected
b GT = Gulatnizatnon temperature W B =whitebelly ST =seced vpe Amnl = amy lose content



Table 11 Characteristics of the advanced hnes selected from the gene
pool GPCT-! and the population PCT-3 ° La Libertad”
Experiment Station, Colombia, 1997 A

- T
No | Field no Fedigree Vg | Bl | Bl [AC| FI |LSc|BS |NBI|Gd| Ht
F 1987 A 112 {50%:;
1 700002 | CT 13447-M 5 2 M-M 3211 8 |1 |1]1]|3 88
2 700003 | CT13448M 21 MM 33 ;2|1 85 31y 3|73
3 700004 CT 13448 M-2-2-M-M 3 1 1 1 84 3 1 1 5 |77
4 700008 | CT 13448 M-8-2-M-M 3211 1 83 1]t 1] 1185
5 700007 CT 3448 M8 1T MM 3 1 1 1 81 3 171 1 |93
6 700008 CT 13448 M-13-1-M M 3 1 1 1 88 3 3 1 3 |76
7 700011 | CT 13448 M 6-1-M-M < I A O 26 1,3 /3|3 )83
8 700013 CT13448 M3 1-M M 3 1 1 1 88 3 3 1 3175
S 700014 | CT 13443 M 8-1 M M 5 1 1 1 86 1 1 1 3 | 66
10 700019 CT 13450 M-18-1-M M 3 a 3 2 1 81 3 1 1 3|84
11 700022 CT 13457-M-5-1 M-M 3 1 2 1 84 3 3 3 3 |82
12 700024 CT 13458 M 3 1-M M 3 1 1 1 80 3 1 3 1 |74
13 700025 | CT 13458 M-3-2 M M 511111 80 7or vl 389
14 700026 | CT 13458-M-3-3 M-M 511,111 i 81 791115 67
15 700027 | CT 13458 M 34 M-M 511 ] 1 78 70111 1 | 67
16 700028 CT 13458-M-13-1 M M 3 1 1 1 7 5 1 1 3180
17 700029 | CT 13462-M-3-1-M-M 3011 88 311|377
18 700031 CT 13462 M 7-2 M-M 3 1 1 1 81 3 1 1 371
19 700032 CT 13482 M-7 3 M M 3 1 1 1 83 3 1 1 3175
20 700033 | CT 13462-M-7-4 M M I T I 82 3111 3|77
21 700035 | CT 13462 M 12 1 M-M 3 1] 83 313113182
22 700036 [CT13482M122MM 301114 84 3031113 102
23 700044 CT 13462-M-17-6 M M 1 " 1 1 81 3 5 1 3|73
24 700048 CT123462 M 185 MM 3 3 2 1 83 5 3 1 5175
25 700050 CT 13483 M4 1M M 1 3 2 1 81 3 3 1 3,72
26 700055 CT 13465-M-15 2-M M 1 1 1 1 75 5 1 1 3 |92
27 700056 | CT 13465-M 15-3 M M 1111 78 5101111371
28 700057 CT 13465 M 154 M M 1 1 1 1 78 3 1 1 3 | 88
29 700066 CT 13480-M-16-1-M M 3 1 1 1 86 3 1 1 3 | 63
30 700088 CT123480M 10T MM 1 1 2 1 94 5 1 1 3 |68
31 700071 CT 13488 M G 2-M M T 1111 85 3|t 1 1|3 ]88
32 700082 CT13503M31 MM 1 1 3 ki 85 3 3 1 3 | 88
33 700086 |CT 13503 M13-1 MM 3|22+ 86 513 |35 |76
34 700087 CT 13503 M-18-1 M M 3 4 1 1 85 5 1 1 5178
35 700088 | CT 13503 M-18-2-M M 101 (1|1 86 5131578
36 L 700089 CT 13503 M-18-3 M M 1 1 1 1 86 5 3 1 5|74

Vg=rigor Bl 1 =leafblast Bl2=leafblast AC =acid soil reaction FI = flonwenng LSc = leaf scald
BS = brown spot NBI = neck blast Gd = gram discolerition Sci = number selected Hi = height (¢cm



Table 12 Main charactenisucs of the recurrent selection rice populations
PCT-HASA 1Nl PCT-HPHBVIVI PHBVI PCT-5\PHB\I\0 PHB\I
and PCT A\PHB\I\0,PHB\I

Charactenstic Population
PCTASAYL | PCTAPHBML 1.PHBA | PCT>WPHBM'O PHB\L | PCTAWPHENNO P
Sown sced 201> 2012 2016 2012

Dex cloped plants

Plants with  hoja blanca
Plants with leaf blast
Plants 1t harest

Feinle plams

Viale sterile Planis
Fertile plants selected

Mule stenle plants sclected

1733 {86 0%%)
464 (28 7°4)
101 (2 2%
917

PAREL N
162 ¢18%;
[23 (20 3%)

163 (1009)

1479 (72 8%)
399 (28 79%)
67 (4 9%%)
81>

64 176 620y
44 4
41 (9 0%)

223 (62 Y99

1329 (76 2%)
436 (3 2%
21 (3 7%
639

386 136G 035,
0> 144 025

12(21%%)

218 (71 Y%)

1203 (77 3%a)
602 (3%~
32 (3 4%)
679

2. T 4D R,
2420 446
12 {3 06%,)

253 (74%)




Table 13 Evaiuation of blast and hoja blanca ™ in three basic populations,
after one and two ¢ycles of mass recurrent selection respectively

for both sexes

POPULATION PCT-4

Germptasm T Year of Blast* Hoyja blanca *
Evaluation {%) (%)

Basic population 1895 427 49

PCT 400\

First cycle of RS 1996 05 19 0

PCT AAPHBVI

Second c/cle of RS 1697 45 287

UCT APHB\M PHBU |

Percentage of plants with symptoms of blast or hoia blanca

POPULATION PCT-2

Germpiasm Year of Blast* Hoja blanca
evatuation (%) (%)

Basic population 1885 47 8 652

PCT S5\0\\O

First cycle of RS 1996 15 314

PCT-5\PHBII\D

Second cycle of RS 1987 37 35 4

PCT-5\PHBYVINO PHBW

Percentage of plants with symptoms of blast ar hoja blanca

POPULATION PCT-A

Germplasm Year of Blast* Hoja blanca *
evaluation {%) (%)

Basic popuiaticn 1985 33 81

PCT A\O\ONO

First cycle of RS 1996 10 385

PCT A\PHBATAD

3econd cycle of RS 1997 33 387

PCT AVPHB\1\0 PHB\

Percentage of plants with symptoms of blast or hgja bianca



Table 14 Evaluation of early matunty of three basic rice populations, after
the first and the second cvcles of mass recurrent selection for

both sexes

POPULATION PCT-4

; Days Basic population First cycle of RS Second cycie of RS
! PCT 4\0\0\% PCT-4\PHEI PCT-4\PHBWI1 PHE\
j <70 30 5%* 252% 20 9%
i 70 80 52 8% 49 0% 30 6%
\: 81-90 213% 23 5% 18 0%

Percentage of plants

POPULATION PCT-S

Days Basic popuiation First cycle cf RS Second cycle of RS (
PCT-5\0\0M PCT-5\PHB\IM PCT S\PHBVIT PHBY i

<70 6 0%* 9 5% 7 5% 'I

70 80 64 3% 55 8% 40 0% E
8190 36 5% 28 4% 25 3% |

Percentage of plants

POPULATION PCT-A

Days Basic population First cycle of RS Second cycle of RS
: PCT-A\0\0M PCT A\PHBI1 PCT AWPHBW1 PHBV1
<70 g 8%* 12 9% 7 4%
70-80 60 9% 58 1% 36 4%
8190 41 0% 29 0% 30 4%

Percentage of plants




Blast incidence in S2 lines from the basic and enhanced
populations, PCT-4\0\0\1 and PCT-4\PHB\1\1, respectively

(one cycle of recurrent selection for both sexes for disease resistance)

60

50

S2 lines (%)
N o) £
o o - |

-
o

0

EELL, 1997 A

65 ol
¥
vid Q
47 \a
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5 e
i ; B
; 5, e ] 6
ey JH Ay i3
& 5 7 e,
%) -f" 3 N
24 .
f?:i V ]
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3 oY 57 o R,
0 ol * 3,
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& N,
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2 3 4

PCT-4\0\0\1
PCT-4\PHB\1\1

0 | 454 | 513 | 34
171 | 343 | 91

Table 15

e PCT-4\0\0\1
e PCT-4\PHB\1\1

Blast scale (1-9)



Blast incidence in S2 lines from the basic and enhanced
populations, PCT-5\0\0\0 and PCT-5\PHB\1\0, respectively

(one cycle of recurrent selection for both sexes for disease resistance)

50

S2 Lines (%)
N W £
o o o

-
o

0

EELL, 1997 A

PCT-5\0\0\0
PCT-5\PHB\1\0

40 3

18 2
96

345
29

)

Table 16

ma PCT-510\0\0
ws PCT-5\PHB\\)

Blast scale (1-9)



Blast incidence in S2 lines from the basic and enhanced
populations, PCT-A\Q\O\0 and PCT-A\PHB\1\0, respectively

(one cycle of recurrent selection for both sexes for disease resistance)

60

EELL, 1997 A

50

£
o

o«
o

PCT-A\0\0\0
w5 PCT-APHB\\0

S2 Lines (%)
S

-
o

3 4 5 5 Blast scale (1-9)

494 306 129 | 0

PCT-A\0\0\0 7
8 396 10 4 41 0

PCT-A\PHB\1\0

Table 17



Evaluation of early maturity in S2 lines from
three basic populations

EELL, 1996 A
50 |
6 2] ;j}?;
% % 2
—_ 3 Y g
= 20| Biz 2 L;% e 78 PC T-4\0\0\1
o %‘ 2 B b 2 PCT-A\0\0\0
O 3 bl B %ﬁ%
)= ) Al | B CIPCT-5\0\0\0
g 20 i
N > % o 2? %ﬁ%% % y
10 = : e o gt s B S
A f%‘ s L
: 4 2 S & iﬁ“ﬁ o ?igs% g";'? %%%g }?’
0
60-65 | 66-70 | 71-75 | 76.80 | >81 | DaVYS
PCT-4\0\0\| 435 329 10 6 47 76
PCT-A\0\0\0 94 24 7 30.6 35 71
'PCT-5\0010 20 436 127 | 127 | 55

Table 18




PCT-13

Institution CIRAD-CA/CIAT
Year of registration 1996
Scientists M Chatel, J Borrero, and Y Ospina
Ecosystem Upland high altitudes
Objectives Yield potential
Cold tolerance
Grain quality
Germplasm type Japonica population
Germplasm development Synthesis of a new derived population
Male-sterility source Male-sterile plants of PCT-4 population
Line source 11 lines from CIAT, Madagascar and CIRAD-CA
Crossing method Manual crossing development
Recombination on male-sterile plants
Cytoplasm source Manocytoplasm from PCT-4 population
Evaluation F1 generation of each individual cross
Plant selection In each selected F1F1
Seed mixture F, seeds from each individual cross
Proportion mixture Vanable for the different crosses
Genetic constitution See table

Germplasm status and identification
PCT-13\0\0\C, PCT-13\0\O\1, and PCT-13\0\0\OF

Requests for seed to Dr M Chatel
Centro Internacional de Agnicultura Tropical (CIAT)
Rice Program
Apdo Aereo 6713 Cali Colombia
Phone (57-2) 445-0000 - Fax (57-2) 445-0073
E-maill mchatel@cgnet com



GENETIC CONSTITUTION OF PCT-13

Parent Onain/Cross Frequency (%)
Latsidahy/ Fofifa 62-1 Madagascar 4 55
Latsidahy/ Fofifa 62-2 Madagascar 4 55
Latsidahy/ Fofifa 62-3 Madagascar 4 55
Fofifa 62/Shin E1 -3 Madagascar 455
Latsibavy/Daniela — 4 Madagascar 455
Latsibavy/Damela -5 Madagascar 4 55
WAB 96-7-1 WARDA 4 55
HD (IRAT 112/Apural/lIAC 25) 152 CIRAD 4 55
CT 11891-13-12-M4-M CIAT 4 55
CT 10069-27-3-1-M CIAT 4 55
IRAT 104 CIRAD 4 55

PCT-4 Japonica Population 50 00



GENETIC CONSTITUTION OF PCT-13

Parent Ongin/Cross Frequency (%)
Latsidahy/ Fofifa 62-1 Madagascar 4 55
Latsidahy/ Fofifa 62-2 Madagascar 455
Latsidahy/ Fofifa 62-3 Madagascar 4 55
Fofifa 62/Shin E1 - 3 Madagascar 455
Latsibavy/Daniela - 4 WMadagascar 4 55
Latsibavy/Daniela — 5 Madagascar 4 55
WAB 96-7-1 WARDA 4 55
HD (IRAT 112/Apural/IAC 25) 152 CIRAD 455
CT 11891-13-12-M-4-M CIAT 455
CT 10069-27-3-1-M CIAT 455
IRAT 104 CIRAD 4 55

PCT-4 Japonica Population 50 00



Synonyms

Institutions

Year of registration

Scientists

Ecosystem

Objectives

Germplasm type

Germplasm development
Male-sterility source
Crossing method
Cytoplasm source
Line source
Evaluation

Genetic constitution

Germplasm identification

Requests for seed to

GPCNA-18

CNA-IRAT 4

CIRAD-CA / EMBRAPA-CNPAF

1996

J Talllebois and P Rangel

Lowlands

General adaptation to tropical lowland
Indica Gene Pool

Synthesis of an oniginal Gene Pool

IR 36 male-sterile gene

Individual crosses between lines and IR 36 male
sterile plants

Polycytoplasm (lines and IR 36)

9 tropical lowland lines

Recombined Gene Poal

See table
PCNA-18\0\O\0 (CNA-IRAT 4/0/4)

Dr Paulo H Range!

EMBRAPA-CNPAF

Caixa Postal 179, CEP 74001-970

Goiania-GO, Brazil

Phone (55-62) 83321 10 Fax (55-62)833 21 00
E-mail phrangel@cnpaf embrapa br



GENETIC CONSTITUTION OF GPCNA-18

Parent

BG 90-2
CNA7
CNA 3815
CNA 3848
CNA 3887
Colombia 1
Elom
Nanicao

UPR1033012
IR 36 (msms)

Ongin/Cross

IR 262/Remad)a

T 141/IR 665-1-1-75-3

CICA 4/BG90-2//SML 5617

IR 36/CICA 7//5461

BG 90-2/Tetep//4440
Napal/Takao Iku 18

IR 454/SML Kapun//SML 66410
Brazihan germpiasm

IR 24/Cauvery
Mutant of IR36

Frequency
(%)

833
8 33
833
8 33
833
8 33
833
833
833

25 00




Institutions

Year of registration

Scientists

Ecosystem

Objectives

Germplasm type

Germplasm development
Male-sterility source
Crossing method
Cytoplasm source
Line source
Evaluation

Genetic constitution

Germplasm identification

Requests for seed to

GPIR-22

CIRAD/IRRI

1997

B Courtois

Uplands

Tolerance o Rice Blast

Japonica Population

No

Manual crossing

Polycytoplasm

24 Upland lines

Double crosses with a specific blast isclate
See table

GPIR-22\0\0\C

Dr Brigitte Courtois

IRRI/CIRAD

P O Box 933, Manilla 1099 - Philippines

Phone (63-2) 818 1926 -Fax (63-2) 891 1292
E-mail b courtois@cgnet com



GENETIC CONSTITUTION OF GPIR-22

Reaction of parental lines to blast i1solate V85-0256

Compatible Incompatible

1 AZUCENA A 62667

2 ARIAS B Araguia

3 B2997C-TB-60-3-3 C Diwani

4 CT6510-24-1-2 D IR 58662-04

5 IR 53236-280 E IR 60080-46A

6 IR 55419-04 F IR 63380-08

7 IR 55435-05 G IRAT 104

8 IRAT 169 F 10/6 H IRAT 212

9 LUBANG RED | IRAT 216
10 PALAWAN J KETAN MENAH
11 SPEAKER K P 5589-1-1-3P
12 VANDANA L MED NOI
BUILDING GPIR-22
PARENTS OF THE GENE PQOL
5=1,2,3,4,56, 12 R= AB,CD,E, L

1

FIRST ROUND OF CROSSES
Al 1/B B/2 2/C 12/A
All F1 are resistant
SECOND ROUND OF CROSSES
A1/B2 1B8/2C B2/C3 2C/3D L12/A1
The plants compatible with blast 1solate V85-0256 are selected

THIRD ROUND OF CROSSES
A1/B2//C3/D4 1B/2C/I3D/4E B2/C3//D4/ES J1O0/K11//L121A1
An equal quantity of seeds of each cross is mixed



Parent

Onain/Cross

Frequency (%)

IAPAR 9

IRAT 112

CNA 4135

IREM 238

Arroz de Campo
CA 435

Palawan

IR36

Batatais/IAC F3-7
Dourado Precoce/IRAT 13
IAC47/IRAT 2

PJ110/IAC 25

Brazihan germplasm
African germplasm

Asian germplasm

Male sterile mutant

157
147
136
135
125
084
12 50
12 50




Institution

Year of registration
Scientists
Ecosystem
Objectives
Germplasm type

Germplasm development
Male-sterility source

Line source
Crossing method
Cytoplasm source
Evaluation

Plant selection
Seed mixture
Proportion mixture
Recombination

Genetic constitution
Germplasm dentification

Requests for seed to

PCT-6

CIAT/CIRAD-CA

1995

C Martinez and M Chatel
Tropical Lowlands

Yield potential

Indica Population

Introduction of new vanabihty into IRAT-Mana
Plants of IRAT-Mana (population developed with IR
36 male-sterile gene)

9 Lines of different onigin

Hand crossing between lines and male-steriie plants
Monocytoplasm from IRAT-Mana

F1 generation of each single cross

In each F1

S2 seeds of selected F; plants

Equat from each cross

On male-sterile plants

See table
PCT-8\0\O\O

Dr M Chétel

Centro Internacional de Agnicultura Tropica! (CIAT)
Rice Program

Apdo Aereo 6713 Cah Colombia

Phone (57-2) 445-0000 - Fax (57-2) 445-0073
E-mail mchatei@cgnet com



GENETIC CONSTITUTION OF PCT-6

Parent
B4353C-Kn-7-0-0-2
BG989

PNA 1004F4-33
OR83-23
RP2087-115-10-5-1
Oryzica 3

Perta

QOryzica Llanos 4
Morelos A88

IRAT Mana
CNA1613 *

CNA 3814 *

CNA 4191 *

CNA 4987 *

CNA 4995 *

CNA 57179 *

CNA 5551 *

CNA 6158 *

CT 6163-8-9-1-2A *
IR 841-63-5-18-2 *
IRAT 335 *

IRAT 347 *

IRAT 348 *

P 5747-12-9-3-7 *
#26 W*
CNA-IRAT M ™

Ongin/Cross

BG563/BG379-2

Int/BG9Y0-2

CO18/Hema
RP1017-76-14-3/Manasarovar
CICA 7//ICICA 8/ Pelita 1-1

CR1113/IRAT 122//Colombia 1/P 1274-6-8M
C318Za76-7/C99Za76-1

Indica Population
CNPAF- Brazil
CNPAF-Brazil
CNPAF-Brazil
CMPAF-Brazil
CNPAF-Brazii
CNPAF-Brazil
CNPAF-Brazil
CNPAF-Brazil

CIAT- Colombia
IRRI-Philippines
IRAT-Brazi!
IRAT-French Guiana
IRAT-French Guiana
Colombia

Indica Population

Frequency (%)
50
50
50
50
50
50
50
5
50

50 0
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
500

*GENETIC CONSTITUTIUON OF CNA-IRAT MANA

** GENETIC CONSTITUTION OF CNA-IRAT M Selection for grain shape in
CNA-IRAT 4 { GPCNA-18)



Institution

Year of registration

Scientists

Ecosystem

Objectives

Germplasm type

Germplasm development
Male-sterihty source

Line source
Crossing method

Cytoplasm source
Evaluation

Plant selection
Seed mixture
Proportion mixture

Genetic constitution

Actual users

PCT-7

CIAT/CIRAD-CA

1985

C Martinez and M Chatel
Tropical Lowlands

Yield potential

Indica Population

Introduction of new vanabihity into IRAT1/420P
population

Male-sterile plants of IRAT1/420P population
developed with IR 36 male-sterile gene

6 L.ines of different origins

Hand crossing development

Recombination on male-sterile plants

Same as IRAT1/420P

F1 generation

in each F1

Selected F, plants

Equal amount from each selected F, plant

See table

Colombia (CIRAD-CA/CIAT) and FLAR members

Germplasm status and identification

Requests for seed to

PCT-7T\\O\O

Dr M Chéatel

Centro Internacional de Agricultura Tropical (CIAT)
Rice Program

Apdo Aereo 6713 Call, Colombia

Phone (57-2) 445-0000 - Fax (57-2) 445-0073
E-mail mchatel@cgnet com



GENETIC CONSTITUTION OF PCT-7

Parent Ongin/Cross Frequency {%)
B4353C-Kn-7-0-0-2 - 833
BG989 BG563/BG379-2 833

PNA 1004F4-33-1 Int/BG90-2 8 33
CR83-23 CO18/Hema 833
Oryzica 3 CICA 7//CICA 8/ Pelita I-1 833
RP2087-115-10-5-1 RP1017-76-1-4-3/Manarovar 8 33
IRAT 1/420P* Indica Population 50 00

“IRAT 1/420P Selection for earliness in CNA-IRAT 4 (GPCNA-18)



institution

Year of registration

Scientists

Ecosystem

Objectives

Germplasm type

Germplasm development
Male-sterility source

Line source
Crossing method

Cytopiasm source
Evaluation

Plant selection
Proportion mixture

Genetic constitution

Actual users

PCT-8

CIAT/CIRAD-CA

1995

C Martinez and M Chatel
Tropical Lowlands

Yield potential

Indica Population

Introduction of new varabiiity into CNA-IRAT4/2/1
poputation

Male-stenle plants of CNA-IRAT4/2/1 (population
developed with IR 36 male-sterile gene)

6 Lines of different onigins

Manual crossing development

Recombination on male-sterile plants

Same as for CNA-IRAT4/2/1 population

Basic population

Selected fertile and male-sterile plants

Equal amount from each selected plant

See table

Colombia (CIRAD-CA/CIAT) and FLAR members

Germplasm status and identification

Requests for seed to

PCT-8\0\0\0

Dr M Chatel

Centro Internacional de Agricultura Tropical (CIAT)
Rice Program

Apdo Aereo 6713 Call, Colombia

Phone (57-2) 445-0000 - Fax (57-2) 445-0073
E-mail mchatei@cgnet com



GENETIC CONSTITUTION OF PCT-8

Parent Ongin/Cross

B4353C-Kn-7-0-0-2 -

BG989 BG563/BG379-2

Perla -

El Paso 144 IR930-2/IR665-31-2-4
Oryzica 3 CICA 7//CIiCA 8/ Pelita 11

Oryzica Llanos 4 CR1113/IRAT 122//Colombia 1/P 1274-6-8M-1-3M
CNA-IRAT 4/211* Indica Population

Frequency {%)
8 33
8 33
8 33
8 33
8 33
8 33

50 00

*CNA-IRAT 4/2/1 Selection in CNA-IRAT 4 ( GPCNA-18)



Institution

Year of registration
Scientists
Ecosystem

Objectives

Germplasm type

Germplasm development
Male-sterility source

Line source
Crossing method

Cytoplasm source
Evaluation

Plant selection
Seed mixture
Proportion mixture

Genetfic constitution

Actual users

GPCT-9

CIAT

1985

C Martinez
Trepical Lowlands

Yield potential

Gramn quality

Biast resistance

Leaf Scaid resistance

Indica Gene Pool

Synthesis of an onginal gene pool

Male-sterile plants of WC 232*-Early (male-sterile
gene of TOX 1011-4-1)

14 lines of different origins

Manual crossing development (7 double crosses)
Recombination on male-sterile plants
Monocytoplasm from WC 232*-Early

F generation

In each F4

F, seeds of the selected F, plants

Equal amount from each selected F; plant

See table

Coloma (CIRAD-CA/CIAT) and FLAR members

Germplasm status and 1dentification

Requests for seed to

GPCT-S\0\0\0, and GPCT-3\0\0\1

Dr M Chatel

Centro Internacional de Agnicultura Tropical (CIAT)
Rice Program

Apdo Aerec 6713 Cali Colombia

Phone (57-2) 445-0000 - Fax (57-2) 445-0073
E-mail mchatel@cgnet com



GENETIC CONSTITUTION OF GPCT-9

Parent
B4353C-Kn-7-0-0-2
CT6241-17-1-5-1
BG989

Oryzica Tunpana 7
PNA 1004F4-33
5685

OR83-23

Perla
RP2087-115-10-5-1
BR-IRGA 409
BG90-2

El Paso 144
Oryzica 3

Morelos A88
WC232*5

Ongin/Cross

Ngovie/Taiper 309//Col 1xM 312A
BG563/BG379-2

Carolino/TOx 1785-19-18//TOx 1011-4-1
Inti/BG90-2

P 801/P 914//P 914/P 882
CO18/Hema
RP1017-76-1-4-3/Manasarovar
IR930-53/IR665-31-2-4
IR262/Remadja
IR930-2/IR665-31-2-4

CICA 7//CICA 8/ Peiita i-1
C318Za76-7/C99Z2a76-1

IR46/IRAT 120//P 2062F4-17-33-1

Frequency (%)
3 57
357
357
357
357
357
357
357
357
357
3 57
357
357
357

50 00




Institution

Year of registration
Scientists
Ecosystem

Objectives

Germplasm type

Germplasm development
Male-sterility source

Line source
Crossing method

Cytoplasm source
Seed mixture
Proportion mixture

Genetic constitution

Actual users

GPIRAT-10

CIRAD-CA

1995

J Tailllebois

irrigated Temperate Lowlands

Yield potentiai

Cold temperature tolerance
Grain quahty

Japonica Gene Pool

Synthesis of a new derived gene pool
Male-sterile plants of CNA-IRAT 5 gene pool
developed with IR 36 male-sterile gene

40 hines from France, ltaly, Chile and USA
Manual crossing development
Recombination on male-sterile plants
Monocytoplasm from CNA-IRAT 5 gene pacol
F» seeds from each individual cross
Vanable for different crosses

See table

Uruguay, Chile Spain Hungary and Romania

Germplasm status and identification

Requests for seed to

GPIRAT-10\0\0\1

Dr M Chatel

Centro Internacional de Agniculiura Tropical (CIAT)
Rice Program

Apdo Aereo 6713, Call, Colombia

Phone (57-2) 445-0000 - Fax (57-2) 445-0073
E-mail mchatel@cgnet com



GENETIC CONSTITUTION OF GPIRAT-10

Parent
Anseatico
Bonnetbeil
Europa

Koral

Mutique Vercell

Rocca
Sesia
Strella
Mhara
6FMT
IRAT 112
L 202
Lebonnet
Mercury
Alan
Labelle
Mejanes 4
Rexmont
Skybonnet
Anete
Deita
italpatna

Lido

Ongin/Cross
- Italy

-USA

-italy

-italy

-ltaly

-ltaly

-italy

-italy

-Italy
Lebonnet/CI9881/IR653-10-8-3
-Upland

IR456-3-2-1-sel/72-3-2-2-7-8//L. 201

-USA

Short Mars/Nato
Labelle/L 201

Belle Patna/Dawn
-France

USA Newrex/Bellemont
USABIluebelle//Belle Patna/Dawn
-France

-Italy

-italy

-ltaly

Frequency(%)

119
2 60
119
119
260
119
119
119
14 41
141
141
141
141
141
192
192
192
192
182
260
118
119
2 60



Parent

Ongin/Cross

Rica Nortai//Ci9545/Nova

Senatore Novelli -italy

Siua -

Vitro -italy

Cristalava -France

Indio -ltaly

Katy Bonnet73/C19722//Starbonnet/Tetep///
Lebonnet

LA110 -

Mars C19580/Saturn

Nortai RNorthrose/Tainan Iku 487

Arlesienne -France

ISCR 6 -

M 202 IR8/CS-M3*2//10-7*2//M 101

Quilamapu -Chile

SKBT -

Tebonnet Biuebelle//Belle Patna/Dawn

CNA-IRAT 5~ Japonica Upland Gene Pool

Frequency(%)
260

119
119
119
144
141
141

141
141
141
192
192
192
192
192

19 00

*GENETIC CONSTITUTION OF CNA-IRAT § (see genetic constitution of PCT-5)



Institution

Year of registration
Scientists
Ecosystem

Objectives

Germplasm type

Germplasm development
Male-sterility source
Line source
Crossing method

Cytoplasm source
Evaluation

Plant selection
Seed mixture
Proportion mixture

Genetic constitution

PCT-11

CIRAD-CA/CIAT

1996

M Chatel J Borrero, andY Ospina
Tropical Uplands

Yield Potential
Adaptation to acid soils
Grain quality

Japonica population

Synthesis of a new denved population
Male-stenle plants of PCT-4 population

17 lines from Brazit Colombia , CIAT and CIRAD
Manual crossing development

Recombination on male-sterile plants
Monocytoplasm from PCT-4 population

F1 generation of each individual cross

In each selected F1F1

F, seeds from each indwidual cross

Vanable for the different crosses

See table

Germplasm status and identification

Requests for seed to

PCT-11\0\O\0, PCT-11\0\0\1, and PCT-11\O\G\OF

Dr M Chéatel

Centro internacional de Agricultura Tropical (CIAT)
Rice Program

Apdo Aereo 6713 Cali, Colombia

Phane (57-2) 445-0000 - Fax (57-2) 445-0073
E-mall mchatel@cgnet com



GENETIC CONSTITUTION OF PCT-11

Parent Ongin/Cross Frequency (%)
CAIAPO Brazl 294
PROGRESSO Brazil 294
ORYZICA SABANA 6 Colombia 294
ORYZICA SABANA 10 Colombia 294
ORYZICA TURIPANA 7 Colombta 294
CIRAD 409 France/Colombia 294
MARAVILLA Brazil 294
CT 11251-9-M-2-3-5 CIAT 294
CT 11635-17-M-1-M CIAT 294
CT11891-2-2-3-6-M CIAT 294
CT 11891-3-10-3-5 CIAT 294
DH5A-3 France 294
CT 12243-22-9 CIAT 294
IDSA 6/1AC 164-3 lvory Coast 294
CUAIBANA/IDSA 6-3 ivory Coast 294
IRAT 147 lvory Coast 294
CT 11859-9-10-3-M CIAT 294

PCT-4 Japonica Upland Population 50 00



{continued)

Parent

Cross

Frequency (%)

CT6393 M9 25M
P3621F2128 18
Araguaia

IRAT 144

IRAT 146

IR35353 94213
IR3541016 32222
TOx 3401 71
CICA®

Oryzica 2
Cl6113897 M
CT16458 93 6 M

CT8756 351 M
P5446 9 4 4 M
CT624012221 1P

TOx 503 1 52 1/suakoko//P 3085F4 59 V/Colombia 1
Metica 1//8uakoko/Ceysvoni

IAC 47/TCs 2578 7 42 3 B2

IRAT 110/IRAT 13

IRAT 13/Dourade Precoce
IR17494/IR18272//IR19661
IR2307/IR15689//IR4744
Techenchoual/fIN1/1031 1716 2 3 10
IRG65 23 3 1//IRB4T 63 5 104 1B/C 46 15
BGQO 2//CICA 8/CICA 7

TOx 95/Oryzica 2//CICA 8

P 3919F4 45 5/IRAT 120//IR4568 225 3 2/IRG657 33 2
23

P1274 6 8M 1 3M 1/P 8227//Campeche A 80
TOx 1011 4 1/Oryzica 2//Ceysvonif/IRAT 122
Ngovie/IRAT 124//Col 1 X M312A 7428 8

216
318
4 08
334
2 58
264
324
258
090
390
312
4 80

3564
300
360




R
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Institution

Year of registration

Scientists

Ecosystem

Objectives

Germplasm type

Germplasm development
Male-stenlity source
Method
Cycles
Cytoplasm source
Evaluation
Plant selection
Recombination
Seed mixture
Proportion mixture

Genetic constitution

Germplasm identification

Requests for seed to

PCT-2

CIAT

1995

E P Guimardes and F Correa
Irngated and Favored Upland
Blast resistance (Scores < 3)
Indica-Japonica Population

Recurrent selection breeding on GPCT-1
No

3, progeny evaluation from GPCT-1
Two

From all parents

S, plant and S; line

Yes

Manual crossing of selected plants

Sq seeds

Equal proportions of all crosses

See table

PCT-2\0\0\0
PCT-2\1\1\1
PCT-2\2\2\u

Or M Chatel

Centro Internacional de Agricultura Tropical (CIAT)
Apdo Aereo 6713, Cali, Colombia

Phone (57-2) 445-0000 - Fax (57-2) 445-0073
E-mail mchatel@cgnet com



GENETIC CONSTITUTION OF PCT-2

Parent Cross Fregquency
(%)
P 5582 1-1-3P 4-MP Carolino/TOx1785-19 18//Colombia 1/TOx 1011-4-1 029
CT6196-33-11-1 3-M Col 1 X M312A 74-2 8 8/RAT 124//RHS 107-2-1-2TB-1JM 073
CT6261 5-7-2P-5-1P Camponi/Col 1 X M3121-74-2-8-8//TOx 1785-19-18 044
CT7242 16 9-2-M TOx 1780 2-1-1P-3/Col 1 X M312A-74-2-8-8//TOx 718 AL-27-1CM-1JN 132
Ceysvon| SML 887/Amini 029
Ecia 122 J8 1-2 1 Rushc//7399/IRAT 13 014
Ecia 24 IR1529-430//NI IR3223 088
C 48CU76-3-2-1 4-5M |R2003/R1613 015
P 4076F3 2 2-4 P 1386 6-8M 1 3M-1//P 1482-8-9M 1-2M-1B/Camponi 015
P 2851F4-145-9 58-1B-10 S 7-6//IR11-452-1 1/Campon 044
P 3055F4-3-4P-1P-1B S 5-11/ICampon/K 8 059
P 4725F2-9 6-1X P 2026F4-49-5-5//IR5533-13-1-1/Oryzica 1 029
TOx 1858-102 8M-3 TOx 95Multiple Parent 109 235
P 4743F2 80-2 1X P 1274-6-8M 1-3M-1/P 1386-6-8M-1-3M-1/Metica 1 1861
CT6278-3-7-4P-1 P 2062F4-17-33-1/IRAT 120//Cal 1 X M312A-74-2-8-8 220




{continued)

Parent Cross Frequency
(%)
CTE393 M 8 2-5 M TOx 503-1-52-1/Suakoko//P 3085F4-59-1/Colombia 1 029
P 3621F2-1-2-8-1B Metica 1/Suakoko/Ceysvoni 176
Araguaia IAC 47/TOs 2578-7-4-2-3-B2 044
IRAT 144 IRAT 110ARAT 13 117
IRAT 146 IRAT 13/Dourado Precoce 161
IR3535394213 IR17494/IR18272//IR19661 000
IR35410 16-3 2 2-2-2 IR2307/IR15689/1R4744 441
TOx 340 1 7-1 Tchenchouad/TN1/1031 1716-2 3-10 015
CICA S IR665-23-3-1//IR841 63-5-104 1B/C 46-15 323
Oryzica 2 BGS0-2//CICA B/ICICA T 176
CT6113-8-9-7 M TOx 95/Oryzica 2//CICA 8 577
CT6458-9-3-6 M P 3919F4-45-5/IRAT 120//iR4568 225-3-2/IR5657-33-2-2-3 705
CT5756-3-5 1-M P 1274-6-8M-1-3M-1/P 5227//{Campeche A-B0 2775
P 5446-9-4 4-M TOx 1011-4 1/Cryzica 2//Ceysvon/IRAT 122 1571
CT6240-12 2-2-1-1P Ngovie/IRAT 124//Col 1 X M312A-74-2-8 8 170




PCT-3

Institution CIAT
Year of registration 1995
Scientists E P Gumardes and F Correa
Ecosystem Irrigated and Favored Upland
Objectives Blast resistance {scores < 5)
Germplasm type Indica-Japonica Population
Germplasm development Recurrent selection breeding of GPCT-1

Male-sterility source No

Methad S, progeny evaluation from GPCT-1

Cycles Two

Cytoplasm source From all parents

Evaluation Sy plants and S; lines

Plant selection Yes

Recombination Manual crossing of selected plants

Seed mixture So seeds

Proportion mixture Equal proportions of all crosses
Genetic constitution See table
Germplasm identification PCT-3\0\O\0

PCT-3V1\1\1
PCT-3\2\1\1

Requests for seed to Dr M Chatel

Centro Internacicnal de Agricultura Tropical (CIAT)
Apdo Aereo 6713, Cali, Colombia

Phone (57-2) 445-0000 - Fax (57-2) 445-0073
E-mail mchatel@cgnet com



GENETIC CONSTITUTION OF PCT-3

Parent Cross Frequency
(%)
P 5589-1-1 3P-4 MP Carolino/TOx1785-19-18//Colombia 1/TOx 1011-4 1 038
C76196-33-11-1-3 M Col 1 X M312A 74 2-8-8/RAT 124//RHS 107 2-1-2TB-1JM 089
CT6261-5-7 2P-5-1P Camponi/Col 1 X M3121-74-2-8-8/TOx 1785-19 18 064
CT7242 16 8 2-M TOx 1780-2 1-1P-3/Col 1 X M312A-74-2 8-8//TOx 718 AL 27 1CM 1IN 115
Ceysvon SML 997/Awin 0 51
Ecia 122 J8-1 2-1 Rustc//7398/RAT 13 038
Ecia 24 IR1529 430//NI IR3223 076
C 48CU76 3 2 1-4 5M IR2003/IR16135 013
P 4076F3-2-2 4 P 1386-6-8M 1-3M 1//@ 1482-8 9M-1-2M-1B/Camponl 025
P 2851F4-145-8 58-1B-10 S 7-6/MR11 452-1-1/Campon! 038
P 30535F4-3 4P-1P 1B S5 11//Campon/K 8 0 51
P 4725F2-9 6-1X P 2026F4-49 5 5//IR5533-13 1-1/Oryzica 1 038
TOx 1858-102 6M 3 TOx 95Multiple Parent 109 287
P 4743F2-80 2-1X P 1274-8-8M 1 3M 1//P 1386-6-8M 1-3M-1/Metica 1 140
CT6278-3-7 4P-1 P 2062F4-17-33 1/IRAT 120/Col 1 X M312A-74 2-8 8 216




(continued)

Parent Cross Frequency (%)
CTE393M-325M TOx 503-1-52 1/Suakoko//P 3085F4-59 1/Colombia 1 025
P 3621F2-1-2 8-1B Metica 1//Suakoko/Ceysvoni 166
Araguala IAC 47/TOs 2578 7-4-2-3-B2 051
IRAT 144 IRAT 1104RAT 13 127
IRAT 148 IRAT 13/Dourado Precoce 153
IR35353 94-21 3 IR17484/IR18272/1R19661 000
IR35410 16 3 2 2-2-2 IR2307/R1568%8//IR4744 382
TOx 340171 Tchenchoua/TN1/1031 1716 2-3 10 025
CICA 9 IR665-23 3 1//IR841-63-5-104-18B/C 46-15 389
Oryzica 2 BGO0-2//CICA B/CICA T 178
CT6113 8-9-7-M TOx 95/Oryzica 2//CICA 8 611
CT6458 9-3-6 M P 3919F4-45-5/IRAT 120/1R4568 225 3 2/IR5657 33-22 3 764
CT5756 3-5 1 M P 1274-6 8M 1-3M 1/P 5227//Campeche A-80 26 37
P 5446 9 4-4-M TOx 1011-4 1/Oryzica 2//Ceysvoni/IRAT 122 1592
16 36

CT6240 12 2-2-1 1P

NgovieIRAT 124//Col 1 X M312A-74-2-8 8




PCT-4

Institution CIAT/CIRAD-CA

Year of registration 1995

Scientists M Chatel and E P Guimaraes
Ecosystem Upland

Objectives Tolerance to soil acichty

Early matunity
Biast resistance

Germplasm type Japonica Population
Germpliasm development Introduction of new variability into CNA-IRAT A
Male-sterility source Plants of CNA-IRAT A (population developed with
IR36 male-sterile gene)
Line source 5 CIAT 11RRI, and 1 IAPAR (Brazil) upland lines
Crossing method Manual crossing between lines and male-sterile plants
Recombination on male-sterile plants
Cytoplasm source Monocytoplasm from CNA-IRAT A
Evaluation F, generation of each single cross
Plant selection From selected F1
Seed mixture F> seeds of selected F1 plants
Proportion mixture Varied according to crosses
Recombination On male-sterile plants
Genetic constitution See table
Germplasm identification PCT-4\0\0\O

PCT-4\C\0\1

Requests of seed to Dr M Chatel
Centro Internacional de Agricultura Tropical (CIAT)
Apdo Aereo 6713 Cal, Colombia
Phone (57-2) 445-0000 - Fax (57-2) 445-0073
E-mail mchatel@cgnet com



GENETIC CONSTITUTION OF PCT-4

Parent Ongin/Cross Frequency {%)
CT6196-33-11-1-3-M CIAT Upland Line 833
CT11231-2-2-1-4-M CIAT Upland Line 417
CT11231-2-2-3-1-M CIAT Upland Line 417
CT11231-2-2-2-1-2-M CIAT Upland Lmne 8 33
CT11608-8-6-M-2-M CIAT Upland Line 833
IR53167-3-M IRRI Upland Line 833
A 8-394-M Brazihian Line 833
CNA-IRAT A Japonica Population 500
IRAT 104 * IRAT 13/Moroberekan 625
53/2* IRAT 2/IAC 25 12 50
IRAT 257 * Makuta mutante 625
Bafatars * Brazil 6 25
Batatais 1* Brazil 625
IRAT 199 * Cuttack 4/IRAT 104 625
Ligero * Brazil 625
CNA-IRAT 5 * Japonica Gene Pool 500

*GENETIC CONSTITUTION OF CNA-IRAT A
** GENETIC CONSTITUTION OF CNA-IRAT 5 (see PCT-5 Population)



Institution

Year of registration
Scientists
Ecosystem

Objectives

Germplasm type

Population development
Male-sterlity source

Cytoplasm source

Evaluation

Recurrent Selection
Method
Plant selection
Seed mixture
Proportion mixture
Cycles

Genetic constitution

Germplasm identification

Requests for seed to

PCT-5

CIAT/CIRAD-CA

1995

M Chatel and EP Guimaraes
Upland

Tolerance to soil acidity
Early maturity
Biast resistance

Japonica Population

Recurrent selection breeding on CNA-IRAT 5

Plants of CNA-IRAT 5 (gene pool developed with IR
36 male-sterile gene and 27 Lines from Brazil, Afnica,
and Asta

Polycytoplasm (IR36 and different lines of CNA-IRAT
5 constitution)

Population

Mass selection

Male-stenile plants

Selected male-stenie plants

Equal for each selected male-sternle plant
Three

See table

PCT-5\0\0\0
PCT-5\0\0\OF
PCT-5\C\0\

Dr Marc Chatel

Centro Internacional de Agricultura Tropical (CIAT)
Apdo Aerec 6713, Cali Colombia

Phone (57-2) 445-0000 - Fax (57-2) 445-0073
E-mail mchatel@cgnet com



’

PCT-5 POPULATION DEVELOPED BY RECURRENT SELECTION IN CNA-IRAT 5§

GENETIC CONSTITUTION OF THE ORIGINAL GENE POOL CNA-RAT 5

Parent

Qngin/Cross

Frequency (%)

Beira Campo
CNA 4097
CNA 4145
IRAT 177
IREM 41-1-1-4
Palha Murcha
TOx 1011-4-2
CNA 5171
Casca Branca
CNA 5179
CNA 770187
Comum Cniolo
Jaguary

L13

L 81-24

Santa Amenica
Cutabana
IRAT 237

IAC 165

IREM 247
IAPAR 9

Brazihan germplasm
IRAT 2/IAC 25

IAC 47/Kinandong Patong
Mutant of IRAT 79

Mutant of Makouta
Brazihan germplasm
IRAT 13/DP689//TOx 490-1
IACA7/IRAT 13

Brazilian germplasm

IAC 47/IRAT 13

Brazihan germplasm
Brazilian germplasm
Brazilhan germplasm
Brazihan germplasm

IAC 2091/Jaguary//IRAT 10
Brazilian germplasm

IAC 47/SR2041-50-1

1AC 25/RS 25

Dourado Precoce/lAC 1246
Mutant of IAC 25
Batatais/IAC F3-7

5239
539
539
539
539
539
539
269
084
0 84
0384
084
0384
084
084
084
810
673
269
250
157



Rice Sheet ~o 4 1P-4
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Methods

Tool for weed 1dentfication ind management

wore efficient weed controf

Congruence with Instiuuonal Godls

Belter more ranondle use of herbcides
Lower costs of production

Reduce environmental hazards

Activity Area L [mproving Productivits Page 1 of 2
Title of Proposed Collaboranon  Improsed Rice Gene Pools for LAC Multumedia CD ROM for
rice weeds (Adventrop}
Ll Overall Pneniny (check one)d
Vers High —, Hign | N | Miedwm Low o tnterest
2 Project Descniption
21 Dy elopment and Scientific Objecines

Multimedia CD ROM database on wdentificitton and hnow ledge base of nce weeds

Extensne sunves of rice weeds throughout LAC
Dhgitahzapon of drawings ind pictures

Database organization

24 Expected Outputs

CD-ROM m Spanish {possibly Portuguese) for nce weeds in LAC

Powerful tool for trumng specialists nonspecialists and farmers

3 Current Status (check one)

On gowng Well X | Needs further Ven
defined refinement Preliminar

Comments

Base preduct alreads desvcloped for cotton it Afnica bv CIRAD-CA




Pa_e2of2

4 Resources {per vear indicate 1If FF USS)
Total Required LPresenﬂ\ Availible To be Sought
Personnel 02> 025
Operations | JS50 000 USS20 000
Total ‘
Comments

Project coordinated by Thom 1s te Bourgeots

Estimated Duration 4 vears Estumated Starung Date 1997

b Collaboraung Institutions

CIRAD CIAT and FLAR
Bruzil (IRGA EPAGRI) Colombsa (Fedearros U Nal/Facultad de Agrononua)

Costa Rica
{CIPROC ONS) Cubi (IIA} Pamama (IDIAPY Venezuela (Fundarroz Aproscelle
UNV/FA)

Comments Project started 12 Varch 1997 and walf end 1n 2001

6 Followup Necded

Persons Destgnated as Responsible
. Thomas le Bourgeots

Luis Roberto Samint




APPENDIX 2

CIAT RICE PROJECT



Project IP-4 Improved Rice Germplasm for Latin America and the Caribbean

Project objective

To increase genetic diversity and enhance gene pools for higher, more stable yields with
lower unit production costs and reduced environment hazards

0
u
t Gene pools enhanced Knowledge of the physiological Rice pests and genetics of Project prionties and research
p basis for nce traits gained reststance characternzed capaaty enhanced
u
t
L]
Introduce germplasm from Charactenze and promotc new Montonng genetic and virulence s Coordinate breeding activites
different sources plant type for direct seeding diversity of blast pathogen with FLAR and other institutions
(linked to SN 2)
Identufy progennors for lmprove demand-dnven N Improve breeding methods for
crossing supply and N uptake for full developing durable blast resistance o Organize and support raining
expression of yield potental end information activities {linked
Generate and evaluate gene Evaluation of nce germplasm ta SN 2)
A poaols Understanding the physiological including transgenic nee for resistance
¢ mechanism for tolerance of low to Tagosodes orsiculus and RHBY + Charactenize nce technologies
t Sced multiphcation distnbution P and acid souls and costs (irngated and uplend)
1 to FLAR and other partners Collaboration with FEDEARROZ to
¥ Make crosses of compelitive transfer Tagosodes and RHBV *  Apply questionnatres 1o farmers
1 ldentify useful traits 1n wild cultivars with submergence ey aluabion techmques with national programs
t germplasm and make it lolerance and carly vigorous
1 interspecific crosses (linked to progentiors Conduct field surveys s Refine prnionties
e SB 2)
5 Conduct close response tests and Isolation and charactenzation of the ¢ Train national scientsts of Latin
Use AC and embryo rescuc o field evaluation for diagnosis of causal agent and vector of Amernca in new rusearch
speed up development af herbicide resistance and cross emorchamento technologes
breeding lines rusistance and to monnior
management praclice Deselopment of permplasm screening
Sclect for useful traits wath aid techmque for resistance and
of molecular markers {hnked wnplementation of entorchamiento
with 5B 2) cont-o] measures




APPENDIX 3
PUBLICATIONS, CONFERENCES, AND POSTERS

CATALOGUE REGISTRATION FOR RICE GENE POOLS AND
POPULATIONS 1997 1ssue Chatel, M and E P Guimardes CIRAD/CIAT

UPLAND RICE IMPROVEMENT Using Gene Pools and Populations with
Recessive Male-Sterile Gene, 1996 CIRAD/CIAT Rice Pioject Report February
1996 CIRAD/CIAT document 31 p

UPLAND RICE IMPROVEMENT IN THE HIGHLANDS OF COLOMBIA A
New Crop for the Coffee Region 1997 Chdtel, M, A Moreno, £ P Guimaraes,
and J Bonteto In Proceedings of the Rice for the Highlands Conference,
Antananarivo, Madagascar, June 1997

CIRAD/CIAT COLLABORATIVE PROJECT on Impioved Rice Gene Pools for
Latin Amenica and the Canbbean 1997 Chitel, M L Sanint Paper piesented at
the Third Collaborative Meeting between CIAT, CIRAD, INRA, and ORSTOM,
May 7-9, 1997, at CIAT, Palmna Colombia

CIRAD-CA/CIAT RICE BREEDING PROJECT 1997 Chatel, M, E P
Guimardes, C P Mutinez Papet piesented at the X Conferencia Internacional del
Arroz para America Latina v el Canibe, Venezuela-Acangua and Caracas March 2-
g, 1997

CIRAD-CA RICE GERMPLASM Its Use in Latin Amenca 1997 Chatel, M E
P Guimarides, F Cuevas Paper presented at the X Conferencia Intcrnacional del

Arroz para Ametica Latina v el Canibe, Venezuela-Acarigua and Caracas, March 2-
8, 1997

POPULATION IMPROVEMENT FOR RICE BLAST AND ACID SOILS 1997
Chatel, M, E P Gumardes [ Correa, J Borero, Y Ospma, C Huertas, E
Tulande Paper presented at the X Conterencia Internacional del Arroz para
America Latina y el Caribe, Venezuela-Acarigua and Caracas, March 2-8, 1997



RECURRENT SELECTION IN RICE, USING A MALE-STERILE GENE 1997
Chatel, M, E P Gummades CIRAD-CA/CIAT publication 70 p (Enghsh
translation of Scleccion Recuirenie con Andicester iidad en H4r10z)

SELECCION RECURRENTE EN ARROZ March 1997 Editor E P Guimaries
Published by EMBRAPA, Fundacion POLAR CIRAD-CA, and CIAT 240 p

THE RICE COLLABORATIVE PROJECT BETWEEN CIRAD, CIAT, and
FLAR 1997 Paper presented at a meeting on “Cooperacdo Internacional na
Pesquisa do Anoz”, Jaguardo, RS Brazil, May, 1997



APPLNDIX 4
TRIPS

National T'rips

Marc CHATEL
- VILLAVICENCIO Field woiks
- MANIZALES Interaction with CENICATE
- SANTA MARTA [V~ Congreso Nacional de la Soctedad
Colombiana de  Fitomejoramiento vy
Pioduccion de Cultivos, Mayv 28-30, 1997

Michdd VALES
Dr M Vales arnved in mid-August 1997 but has had the opportunity to interact
with the CIAT rice project and with FLAR CENICATE and CIAQO in the field

- VILLAVICENCIO Field woiks

- MANIZALES Intcraction with CENICAFE and CIAO
Yolima OSPINA

-CTAT headquarters Field woiks

-SANTA MART A IV Congieso Nacional de la Sociedad

Colombiana de  Fitomejoramiento vy
Produccion de Cultivos, May, 28-30, 1997

Jaime BORRLRO
- VILLAVICENCIO Fireld works
- MANIZALES Interaction with CENICAFE and CIAO

Intcrnational Tnips

Marc CHATEL

FRANCE

I Scientific contacts with the CIRAD Rice Program 7-10 July 1997

2 CIRAD September days and field visit to the French rice-growing
tegron of Camaigue, September 1-10 1997



BRAZIL
1 Visitto IRGA and EMBRAPA Anoz e Feyido, March 17-27, 1997
2 Meeting on Cooperagdo Internacional na Pesquisa do Arroz”,

Jaguardo-RS, Mav 14-17, 1997

CHILE
Contacts and field work with INIA-Quilamapu, February 17-21, 1997

ARGENTINA

1 Contacts and field work with INTA-Corrtentes and the University of
Corientes, February 22-25 1997

2 Umversidad de Tucuman November 1997

URUGUAY
Contacts and tield work with INTA-Tiemnta v Tres, Febiuary 26-28, 1997

VENEZUELA

I X Conterencia Internacional del Arroz para America Latina y el
Canibe Acatigua, Maich 2-6, 1997

2 Rice World Dav Caracas, Maich 7, 1997

ROMANIA
Contacts with ICCPT Fundulea, Buchaiest, September 13-17 1997

PANANMA
FLAR Board meeting, Ciudad de Panama, November 6-7, 1997

UNITED KINGDOM
International Symposium on Rice Quality, Nottingham November 24-
27,1997

Michct VALLES
Dr M Vales arnived in mid-August 1997 and could participate in the most relevant
international meetings duiing 1997 B)

BRAZIL

[ XXII Remido da Cultuia do Arroz limigado, Cambuniu-SC, September
23-26, 1997

2 Contacts with D1 J Taillebois - CIRAD /G41 collaborative project



Yohmy OSPINA

BRAZIL
Field woik at EMBRAPA Anoz e Feyjdo, Goidnia-GO, March 8-April 6,

1997

VENEZUELA

Lecture and presentation of the CIAT/CIRAD Recurrent Selection
Project Cowse on Rice Bieeding oiganized by DANAC, Fundacion
Nacional del Anoz, and the Umveirsidad Central de Venezuela,
Calabozo September 3-12 1997

Jarme BORRERQO
BRAZIL

XXII Remdo da Cultwia do Aoz limigado, Cambuniu-SC, September 23-
26, 1997



APPENDIX 3
RECIPROCAL VISITS FROM SCIENTISTS

From CIRAD-C\ to Litin America

Chnistian POISSON, Leader Rice Program, CIRAD-CA, France

Guy CLEMENT, Rice Bieeder, France

Jean CHAROY, Agonomist, French Guinna

They attended (1) X Conferencia Internacional del Arroz para America Latina y el
Caribe, Acarigua, Venezuela, March 2-6 1997 and (2} Rice World Day Caracas,
Venezuela, Maich 7, 1997

Thomas LE BOURGLEOIS Weed Scientist

Adaptation of ADVENTROP for Venezuela, Colombia Costa Rica and Cuba,
Maich 1997

Patricio MENDLZ DCL VILLAR, Economist
Chile, November 1997

From Latin Ameticy to CIRAD-CA

Zaida LENTINI, Biotechnologist CIAT Rice Pigject

Contacts with the Rice Biotechnology Unit of CIRAD-CA and the University of
Montpelher 11, to devclop a jomt project for rice transformation, taigeting wron
toxicity, May 1997

Luis Roberto SANINT, Leader, CIAT Rice Pigject, and Duector, FLAR

Contacts with  different scientists  of the CIRAD-CA  Rice Preogram and
participation m tice ficld days at Camargue, September 1997

Roberto ALVARADO, Leader, IN[A Rice Progiam, Chile

Contacts with difterent scientists of the CIRAD-CA Rice Program and
participation i iice field days at Camargue September 1997



APPENDIN 6
REFERENCES

1 Cuevas-Peiez F, EP Gumaides, LE Bemo, DI Gonzalez 1992
Genetic base of 11ice in Latin America and the Caribbean, 1971 to 1989 Crop Sc
32(4) 1054-1039

2 Chatel M EP Gumardes 1995 Recunent selection in rice gene pools
and populations tevicw of present status and progiess CIRAD/CIAT Call,
Colombia 30 p

3 Chatel M EP Guunnardes 1995 Upland rice mmprovement using gene
pools and populitions with iecessive male-sterile gene CIRAD/CIAT, Cal,
Colombia 29 p

4 Chatel, NI E PP Guunardes 1996 Upland 1ice mmprovement using gene
pools and populations with 1ecessive male-stenile gene CIRAD/CIAT, Caly,
Colombia 31 p

5 Chatel M EP Gumaides 1995 Nomenclatuie system for rice gene
pools, populations and iecunient selection bieeding General use and catalogue
registration CIRAD/CIAT Cahl Colombia [0 p

6 Chatel M EP Guunmatdes 1995 Catalogue tegistiation to manage rice
gene pools and popubitions improvement CIRAD/CIAT, Cali, Colombia

7 Federet W T 1956 Augmented (or hoonwaku) designs Hawanan
Planter's Recoid 33 191-208




APPENDIX 7

DESCRIPTION AND GENETIC CONSTITUTION
OF GERMPLASM FOR RECURRENT SELECTION BREEDING



Institution
Year of registration
Scientists
Ecosystem
Objectives
Germplasm type
Germplasm development
Male-stenlity source
Line source
Crossing method
Cytoplasm source
Evaluation
Plant selection
Seed mixture
Propartion mixture
Recurrent Selection
Method
Cycles
Genetic constitution

Germplasm identification

Requests for seed to

GPCT-1

CIAT

1995

E P Gumardes and F Correa
Irmgated and Favored Upland
Blast resistance
Indica-Japonica Gene Pool

Develocpment of an onginal gene pool

No

30 breeding lines and commercial vareties
Manual crossing development

Manual crossing recombination

From all parents

Basic germplasm

No

So seeds

Equal proportions of all 417 double crosses made
with the 30 parents

No
No

See table
GPCT-1\0\0\O

Dr M Chatel

Centro Internacional de Agricuitura Tropical {CIAT)
Apdo Aereo 6713, Cail, Colombia

Phone (57-2) 445-0000 - Fax (57-2) 445-0073
E-mail mchatel@cgnet com



GENETIC CONSTITUTION OF GPCT-1

Parent

Cross

Frequency (%)

P 5589 11 3P 4 MP
Ci6196 331113 M
CT6261 572P51P
CT724216 92 M
Ceysvoni

Ecila 12248121
Ecia 24

C48CU763 21 4 5M
P4076F3 22 4
P2851F4 1459 58 1B 10
P 3055F4 3 4P 1P 18
P 4725F2 9 6 1X

TOx 1859 102 6M 3

P 4743F2 80 2 1X
C16278 37 4P 1

CarolinofTOx1785 19 18//Colombia 110x 1011 4 1
Col 1 X M312A 74 2 8 B/IRAT 124//RHS 107 2 1 2TB 1M
Camponi/Col 1 X M3121 74 2 8 8/TCx 1785 19 18
TOx 178021 1P 3/Col 1 XM312A 74 2 8 8/TOx 718 AL 27 1CM 1IN
SML 997/Aiwn

Rustic//7399/IRAT 13

IRY52%9 430//NI IR3223

IR2003/IR1615

P1386468M 1 3M 1/P 1482 8 9M 1 2M 1B/Camponi
57 &/IR11 452 1 1/Camponi

55 11 /fCamponi/K 8

P 2026F4 49 5 5//IR5533 13 1 1/Oryzica 1

TOx 25/Muttiple Parent 109

P1274 6 8M 1 3M 1//P 1386 6 8M 1 3M 1/Metica 1

P 2062F4 17 33 1/IRAT 120//Col 1 X M312A 7428 8

276
396
324
480
402
312
Jed
324
498
330
306
300
324
264
402




Rice Sheet Mo 2 P-4

Activity Area

Improving Productinity Page 1 of 2

Title of Proposed Collaboration

Improved Rice Gene Pools for LAC Integrated rice blast

management
1 Onerall Priontyv (check one)
Very High High ‘(T Medium Low No interest
2 Project Descripuon
2} Development ind Scicniific Objecings
. Higher stabilits of vields through space and time

Lower applications of fungicides

Long-lasting resistance (o blast
12 Congruence with [nsututional Goals

[SV)
(V3]

More rational use of pesticides
Lower costs of production

Envircnmental protection

Methods

identification of potential parents for partal resistance to blast lineages
Gene pool and popul 1tion developritent

Des elop recurrent sclection method for resistance to blast lineages

24 Expected Cutputs

-

Improved knowledge of genes conirolling partial resistance to blast
New methodologies to breed resistant lings

Enhanced gene pools avadable to NARS

3 Current Status (check one)

Ongoing Well X | Needs further Very
defined refinement Prelimunary

Comments

This project reiforces two ongoing projects the CIRAD/CIAT/FLAR recurrent
selection of rnce nd the haracterization of binst hincages and sources of resistance




r ' Page 2 of 2

4 Resources {per vear wndicate if FF USS) S8 Semior Staff

Total Required T Presently Avanlable LTO be Sought
Personnel 02> 0>
Operations US$30 000 LS$30 000
Total
Comments

This project was well defined since 1996

. The person dentified to execute 1 1s Michae! vales with 20% of ume 1 thus
project
Estimated Duration 4 years Esumated Starung Date 1998
b Collaboraung Instimtions
. CIRAD CIAT and FLAR
Comments Final arrangements to toc ite M Vales at CIAT 1n September 1997 stul pending
5 Follow up Needed
. CIRAD to commumncate CiAT s deciston on M Viles [freaction 1s posine 10

send a letter with terms of agreement to CIAT
Persons Designated as Responsible

. C Poisson

L Lins Robertio Samnt




Rice Shedt No 3 ip-4

Page 1 o1 2

Activitv Ared | Improving Productivity

Tutle of Proposed Collaboranon  Improved Rice Gene Pools for LAC Ruice dapiavon and breeding
for the Andean Higllands

1 Onverall Pionty {check one)

Ver High ?' High [ 1 Medium |Em b\lo interest
2 Project Description

21 Development and Scientific Objecties

Obtain rice hines well 1dapted to Hillside conditions

* Introduce nce as a crop and food aliernative for small self- sutTicient farmers
- Combine rice with other crops in soill management schemes for Hillsides
22 Congrucnce with Institutional Goals
. New alternatnves for poor rural farmers
. Better management of Hillside sous
23 Methods
- Line breeding
Population breeding,

Use of CIRAD Madagascar matenal

24 Expected Qutputs

. Vaneties well adapted to mid  altitude condiions
. Croppmg techniques suitable to Hillsides
3 Current Status (check one)
Cngoing, X | Wt Needs further Ven
delined refinement Preliminary
Comments

This project 1s to be remnforced by additiond collaboration between CIRAD and

L CIAT




—
L Page 20 2
4 Resources (per vear mdicate of FF USS ¥ etc)  SS Semwor Staff
Total Required Presends Avaiable TTO be Sought
Personnel 07 02> 0 >0
Operations US$30 000 USS$30 000
Total L
Comments
0 30 of the tume of Muchael Vales
. 0 22 of the tme of Marc Chatel B
Esumated Duration 7 vears Esumated Starting Date 199>
b Collaboranng Institunons
- CIAT
. CIRAD
. Cenicafe {Colombia)
+ CIAO (Colombial
Comments iichael Vales should come o CIAT bv Seprember 1997
6 Follow up Needed

CIRAD to decide on outposting M Vales to CIAT If positine to send a letter with
terms of agreement to CIAT to reinforce this project through Michel Vales

Persons Designated as Responsible

C Poisson

Lws Roberto Samnt




Evaluation of early maturity in S4 lines from
three basic populations

80 EELL, 1997 A
70 o
3
60 =
— 5 “ 2 P CT-4\0\0\1
‘ET« v ; §\L 3 PCT-A\O\O\D
o 40 91 % CIPCT-5\01010
c v I
5 30 e o &
% 20 'gn:“ * 75 %é =
¥ : o E
FRBE e (D
10 : T & ‘% ¥ ’ﬁg ; f;%fg
0
60-65 | 6670 | 71-75 Days
PCT-4\0\0\1| 697 17 2 6

PCT-A\O\O\O| 28 6 41 8 17 6
PCT-5\0\0\0 37 226 | 113

Table 19




Evaluation of eary maturity in S2 lines from three populations
(one cycle of recurrent selection for both sexes for disease resistance)

EELL, 1997 A

60
50
" g
< 5
2 74
- 30 , =
@ = it
= %‘g A olas
- 20 o e
o =H e
7 Tl e -
10 %ﬁé 0 %} #a;q, ﬂ;‘i
e e B
0
66-70 71-75 76-80
PCT-4\PHB\1\1 159 16 6 55
PCT-A\PHB\1\0 229 354 6.2
PCT-5\PHB\\0 18 4 49 8 2

Table 20

78 PCT-4\PHB\1\1
EIPCT-A\PHB\0
CIPCT-5\PHB\1\0




Table 21 Characteristics” of upland lines introduced from Brazil
(EMBRAPA Arroz e Feyjdo) to La Libertad * Experiment
Station Colombia, 1997 A

No |Field no} Peaigree” Vg| Bl | Bl |AC| FI |LSc|BS|NBI|Gd| Ht
1897 A 112 50%
1 ] 700090 |CNAx2888 B 12-1-. 113131 84 3 1 1 1 1116
2 1 700091 |[CNAx1947 8-1 1-1-1 I T O A 81 3 ! 1 1 1116
3 | 700092 [CNAx360861221 M-M J|1|12(1|88 |1 111 |1 ]1t2
4 | 700093 [CNAX3611-19-5-B-1-M £ I O I I 85 3 ! 1 1 (107
5 | 700084 |CNAx4855 410 220 5111 1 86 3 1 1 3 (121
& | 700095 |CNAX4849 146 12 1 111 1 64 3 1 1 1 [ 103
7 | 700096 |CNAx44486 1B 1 S 1 69 1 1 1 1] 98
8 | 700097 |CNAx3624 6-7 B 1 S {11 1 81 1 i 1 T | 98
9 | 700098 [CNAX3619-3-1-B 2 M M~ 3,341 86 3 1 1 1 (102
10 | 700099 [CNAx4754-80-B M-7 M-M* 3|1|2(1 |66 | 1 {11 11 97
11 | 700100 [CNAx4858 BMS0C B M 7 [ A O e O < T IC T O 117
12 | 700101 |CNAx4754-86 B M 25 1y 101174 1 1] 1 1106
13| 700102 |CNAx4858 BM500-B-M-22 200 N e T T B I T 1123
14 | 700103 |CNAx4858 BME00-B M 31 3|17 1] 1) 84 1 (R A
15 [ 700104 |CNAx4754 128 B M4 M~ I 111 74 1 1 1 1 95
16 | 700105 |CNAX4754-6 B M 29 311|174 1113|160
17 | 700106 |CNAx4858 BM500-B-M 30 JC 200 I T e B 78 3 1 1 1 115
18 | 700107 |CNAx4754-61 B M-20-M* 31|ty 18 3111104

a Vg=xigor Bl 1 =leatblist Bl2=1leat blast AC=acd soil reacnon F1=flowenng LSc = jeat scnld
BS =brown spot NBI = neck blast Gd = gramn discoloranon Sel = number selected Hi = hesght (cm)
b Upland Iincs in bold arc selected hines



and segregating generations (B} in Brazil

Table 22 Use of CIAT/CIRAD savannas upland lines for vield trals (A)

Tnal Totalno of | Chechs (no ) CIAT/CIRAD | CIAT/CIRAD
lines lines (no } participation
%)
Observation 159 4 (1 CTAT) 27 180
Prehminary 11 36 3 25 75 T7*
Prehminary IT1 49 2{1 CIATD 39 83 1*
Advanced 11 25 52 CIAT 12 60 0*
Advanced 11 20 5 7 46 6*
_
Generation No ot lines | CIAT/CIRAD CIAT/CIRAD | CIAT/CIRAD
lines parents participation
(%)
FoG 391 21 - 23
Fd 1179 672 - 57 8
13 355 - . -
12 104 - 40 285
F1 141 - 72 511°*

* Participation at 3>% or more



Table 23 Genetic constitution of the CIAT/CIRAD savanna upland line, CT
0278-11-14-2-1-M to be immediately released in China  (Bold and
underhning refer to CIRAD lines )

; ]
Parent Participation (%)
IRAT 216 3750
Tox 1785-19-18 2500

P TRAT 124 12 20

| KAOHSILNG 180 12 50

' BG 90-2 12 50

Table 24 Grain vield® ot highland upland rice i an on-farm trial La Laguna
1606 m above sea level, Department of Cauca, Colombia, 1996 B
{Line m bold and underlined was selected )

Line Gram yield (kg/ha) | Average
grain yield
Farm 1 |Farm 2 | Farm 3 | Farm 4 | Farm 5 | (A¢/ha)

LATSIDAHY’ FOFIFA 62-2 00 | 1600 650 773 B 081 22
FOFTT A {16/ SHIN El 1030 | 142> 500 Frxes a9] 67
LATSIDAHY/ FOFIFA 62-1 262 178> 500 530 *HErx 77500

FOFIFA 116/ SHIN EI 3
1025 - *rxkE 800 FEEE 91220

CIRAD 409

FFTIT FokE kK L¥TTT; L R A EE - ¥R Rk

a ***** = complete stenhity - = not tested



Table 25 Acceptabihty of upland rice lines according to a survey conducted
with farmers La Laguna,Department of Cauca Colombia, 1996 B

Favorable comments

Unfavorable comments

Charactenistic Frequency | Ranking | Characteristic | Frequency | Ranking
(%) (%)

High number of 46 2 1 Few panicles 381 1
panicles

Short cycle 23 1 g) Long cycle 286 )
Plant type 154 3 Heterogenernty 143 3
Homogeneity 77 4 Small plants 48 4
Heavy panicles 38 3 Small panicles 18 4

Table 26 Acceptability to farmers of six upland rice lines n their vegetative

stage, La Laguna, Department of Cauca Colombia, 1996 B

Line Score | Ranking
LATSIDAHY/FOFIFA 62-2 17 3
FOI'IFA 116/SHIN El 15 5
LATSIDAHY/FOFIFA 62-1 21 2
LATSIDAHY/FOFIFA 62-3 23 1
FOFIFA 116/SHIN EI 3 7 6
CIRAD 409 17 3




Table 27

Recurrent selection for both sexes for hoja blanca’ germplasm

evaluation and selection of plants for recombination (A =
recurrent selection germplasm B = checks )

A
Germplasm No and % of plants showing No and % of immune
identification ‘hoja blanca’ symptoms and transplanted plants
In the nursery | After transplanting | for recombination

PCT-6.000\2 2800 (753%) | 517 (14%%) 416 (11%)
PCT-O\O\D 2670 (62%) | 850 (20%) 762 (18%)
PCT-8\0\O\D 2423 (72%) | 298 (9%) 629 (19%)
GPCT-S\0\O\OF | 2727 (66%) 096 (26%) 331 (8%%)

Line identification

Plants showing
“hoja blanca
symptoms (%)

Immune plants (%)
and reaction type

CICA 8

COLOMBIA |

BLUE BONNET 30
ORYZICA |

METICA 1

CARIBE 8

ORYZICA LLANOS 5

99 70
748
99 58
68 49
88 21
9577
16 71

030
92 51
042
3150
1179
4 23
83 29

R SRR %
i

a S = susceptible R = resistant

MS = moderately susceptible




———

Table 28 Release of recurrent selection germplasm around the world

Country Institution Germplasm
Savanna upland rice
Latun America and the Canbbean
Braznl FABRAT A PCT-4
Colombra FI DI ARROZ and CORIQIC A PCI-dand CNVIRAT
Cota Ruct VG BCT 4
Cuba [\ PCI{4
Y mezuela DANAC and 1ON AL AL PCI-1and CN VIR AL
Aswa

Ihe Philiprin s

C RADIRRI

CNAIRALR PCT LT A ind PO T

Lowland rnice

Lann Amenca and the Cambbean
\rgeniina
Rrazi
Clnlo

Colombia

Costa Riwa
Cuba

FI Saivador
Inama

Venenwda

Lruguav

Europe
Span
Hungar

Romania

U nnversidad de Com nites

I NBRAL A

Ny

LFDI ARROZ and CORPOIC

MAG

1\C

CINT A

Unny rsidd de Painami

DasAC TON U AP aod Fundacion

Polsr

NI

Contro de B cumuos Genaticos

ICCPI Fundulea

PCI 6 PCT ™ wmd PCT X

GPIR AT 10

GPIRAT 10

GPCT ) GPIRAT 10 PCT 6 PCT 7 PCT R and
IRA] CH

GICT9md PCT 7

GPIRAT 10 wmd PCT 7

GpPCl 9 PCT+ PLCTT7 mdPCH &
GPCT S PCT6 PCT7 ndPCa 4

GPCL 2 GPIRAT 10 ICTo PCI 7 PCT 8 and
IRATLT 0.

GPIR AT 10

GPIR AL 10
GPIRAT 10

GHIRAT 10




Table 29 Charactenstics of the R2 Ines from the IRAT CT
population selected by FLAR Santa Rosa Expertment
Station, Colombia, 1997 A

[ ; T
No | Fieldno Pedugree Vg | Bl Bi| Bl |BS|LSc| FI INBI|Gd
| 1997 A BERE (50%)
|
|| 972046 |IRATCT/OME>4-CAL ' 1[4 202111 9|3z
2 | 972947 IRATCTO/F>4-Ca-2 | L4 | 1oL L) 1] 88 13
3| 972088 |IRATCT/O/2>7CA-> [ 1 lay 202 1)1 | 10213
1 | 973003 |IRATCT/0/2>8-CA-3 | 1| 4 l si4 33 w06] 115
5 | 973006 | IRATCT/0257-CA-1 |1 3.5 153 505 10|13

Vg =vigor Bl ' =laf blast Bl 2 =lecaf blast  AC = acid soil reactzon 'l = flonenng LSc = lewt scald.
BS = brown spot NBl = neck blast Gd = gramn discolortiion Sel = number sclected Ht = height (o)



APPENDIX 1

CIRAD/CIAT/FLAR

RICE SHEETS



Rice Sheet Yo 1 P-4

Actrvits

Aren | Improving Productivity Page } of 2

Titte of Propesed Collaboranon improve Rice Gene Pools for LAC Recurrent Selection of Rice

1

Onerall Pnionty {check one)

Verv High X | High Medium Low LNO ;mcrcstw
2 Project Description
24 Devclopment and Scientific Ohjectaes
. To mcrease genetc dinersits ind enhance genc pools for higher and more stable
vields
To increase the efficiency of nce production to mnke it more competitine at lower
prices {or consumers
2z Congruence with Insututional Goals
. Higher productivin
. Lower prices (0 pooT CONSUMETS
More rational use of pesticides water and soid
23 Methods
Gene pool and population dey clopment
. (ene pool and population enhancement
. Combining recurrent selection and traditional brecding,
24 Expected Outputs
. Bastc materinls (gene pools ind populations)
Population brecding for trants of interest blast vicdd, cold hoja blanca virus and
Tagosodes
20 Current Status (check one)
Ongoing X | Well deeds further Ven —l
defined reflincment Preliminary |
Comments

Started in late 1991

Network of thirteen countries and three institutions CIAT CIRAD FLAR
Reseqrch m temperate South America relevant {o Curopean conditions




Page 2 of 2

4 Resources (per vear mdicate 1if I'F USH)
TTomf Required Presenth Available ’ To be Sought

Personnel 080 80
Operations USS$>> 000 US$Sa> 000 -
Total L L
Comments

. Continued support from ClAT CIRAD and FLAR

. S$ 15 Marc Chatel J
Estumated Durauen 10 vears Estimated Starung Date  Latc 1991
kK Collaboraung Insuutions

. 13 countries Brwil Colombii Bolivia Venezuela Chile Argentini Uruguas

Cuba Panama Costa Rica Paraguay Guatemalt French Guana
CIAT CIRAD wnd FLAR

Commemts Relauonships with CIRAD CEFR breeding progrum

6 Foliow up Needed
. None
Persons Designated as Responsible

. Marc Chatel]

Laus Roberto Sanmt




