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FOR LATIN AME RICA 
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PROGRAM 
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Date: May 30-June 2, 1979 

MaI 30 (Wednesda;y) 
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09:00 - 09:15 
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10:00 - 10:10 
10:10 - 10:40 
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11:30 - 11:45 
11 :45 - 12:15 

12:15 - 12:30 
12:30 - 14:00 
14:00 - 17:00 

Registration 
Welcome - Dr. J. L. Ntckel 

Chairman: Dr. A. Grobman 

Objectives of the Tbird Conferenee of IRTP for 
Latín America - M.J. Rosero 
Processing and analysis of data on the IRTP 
nurserles for Latin America - J. E. Mufloz 
Discussion 
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Resulte of nureerles distrlbuted in 1977 
- M.J. Rosero 
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- H.E. Kauffman 
Discuaaion 
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Futura plana for the IRTP nurserlea for Latin 
Amerlca 

Diacussion leaders: - H. E. Kauffman and 
- M.J. Rosero 

- Organization oí IRTP in Latin Amerlca 
- Nurserles 
- Monitorlng toura 
- Planning and revis10n sessions 
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08:30 - 10:00 
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14:00 - 15:10 
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Caffee break 

Msthodology and management oí nurseries 
- Nomination of selections 
- Seed multipUcation and delivery af nurseries 
- Collecting data 
- Sending of reports 
- Processing, analysiB and evaluation of germplasm 

in the differelll: nurseries 

Preselll:ation of reporta froro the countries 
participating, 10 minutes each. 

Discussion leader: - p. R, Jennings 

Bolivia, Belize, Brazil, Chile, Colombia, Costa 
Rica, Cuba ,Ecuador. 
Discussion 
Coffee break 
Guatemala, Guyana, Ha1ti, Hwduras, Nicaragua. 
Discussion 
Lunch 

DiscUBSion leader: - M,J.Rosero 

Panama, Paraguay, Pero, Dominican Republic, 
Surinam, Uruguay. Venezuela. 
Discussion 

Coffee break 
Current status and fnture plana af CIAT 's Rice 
Program - J.A. González 
Discussion 

Discussion leader: P. R. Jennings 

Report on recent progress and researeh plans on 
rice blast aOO breeding for resiataDOe. 
IRRl - J.P. Cri11 
IIT A - l. Budden)lagen 
EMBRAPA - N. Van Tan 
Peonsylvanla State - D. R. MacKenzie 
Coffee break 
CIAT-lCA - C.P. Martihez aOO S.W. Ahn 

Discussion leader: - H. Weeraratna 
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11:15 - 12:45 

12:45 - 14:00 

14:00 - 17:00 

Diacussion on identification and development of 
breeding methods for resistance to rice blast. 

Lunch 

Discusaion leader: - M.J. Rosero 

Future cooperative research on rice blast ín 
Latín America. 

June 2 (Ssturds;y) Visit to CIAT and ICA experimental fields. 

08:30 - 09:30 Rice blast infection heda and selectlon for 
resistsnce to the rice plant hopper, in leA. 

09:30 - 10:45 

10:45 - 11:25 

11:25 - 12:00 

- C.P. Martrnez, H. Weerarstne and Research 
Assistants 

ffiTP nurseries for Latín Americs at CIAT. 
- M.J. Rosero and Research Assistants 

Breeding plots at CIAT - H. Weersratne and 
Research Asslstants 
Rice agronomy plats at CIAT - J.A. González 
and Research Assistants 
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REPORT OF THE THlRD CONFERENCE OF THE IRl'P 

FOR LATIN AME RICA 

Manuel J. Rosel'o* 

INTRODUCTION 

The IDternational Rice Testing Program (IRTF) for Latin Ameriea ia spon
aored by tbe Centro IDternacional de Agricultura Tropical (ClAT) and the In
ternational Rice Reseu'cb Institute (IRR}), witb funds from the United Nations 
Development Programme (UNDP), The taating program waa formalized in 1976 
with tba object oí evaluattng at ClAT. nurseries tutroduced from IRRI and tbe 
promistng material developed by national programa in Latin America. From 
among tbis germplaam, tba material considered most appropriate to tbe needs 
oí the various Latin American coulltries la distrfbu:ted through varioua specif
ic nursarlas. 

Tbres conferences oí this nature have been OOld at ClAT: the first in August 
1976, had too particl.pation oí 35 delegates, 1ncluding national program leaders 
from 14 countrlas. Discussed in tbis conference were tbe basea for estab
liahtng an international cooperativa rice testing program in Latin America; tbe 
coordiilatiou channels were also establisbed and the type el Illlrseries, oper
ational procedures for managtng tbem and data reporta were defined. The 
second conference was held in November 1977, w1th the participation el 42 
delegates, 1ncluding national program leadera from 18 countries. IRl'P ac
tivities for Latin Ameriea during 1976-77 were discussed in tbis eonference 
and the results oí tbe First International Rice Yield Nursery (VlRAL-76) were 
presented. Also discusaed were tha deficiencies in operational procemres. 
The needa for other nurseriea specific to tbe reglon were defined aud a sched
ule oí sctivities for delivering nurserias from CIAT to natlonal programs in 
tba reglon wss establ1sbed. lt was agreed that tha ffiTP conferences for La
tin Amarica would be beld avery two years to parmit tba presantation el re
sults from all the nurseries dispatcbed annually to the differellt eountrlas in 
tba regíon, sinea tba majority of them hava different planting pariade. 

* Ph. D. IRRI Liaison Scielltist for Latin America. 
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OBJECTIVES OF THE THIRD CONFERENCE 

Tba third eonference of tbe lIIternational Riee Testtng Program for Latín Amer
lea had tba followtng objectivea: 

Presant and diaouss tbe final results of tbe nurserles dlstr1buted in1977 
and tbe prel1minary results of some of tba nurserles dlstributed in 1978. 

Discuss sud eorrect tbe defieienoes in tbe operating procedures related 
to management of nurseries in tba fleld or witb the data analysis aOO pre
sentation of results. 

Determine tba needa for new speeffic nurser1es or tbose ci general inter
est for tba region. 

Generate, among eooperators froro national programa, the idea tbat tbe 
IRTP Is a meane of technology trsnsfer, whiób enebles natll1nal programs 
to reoeive improved germplasm to be evaluated aOO released dlrectly or 
ind1rectly, to tba users. 

Update tba data on area, production, yield, varlettea aOO prOblems relat
ed to riee production in Latin Amerloa, based on reports presented by 
tba national program leaders. 

Discuss recent progress aOO future plans for research in breedlng var
tetias resistant to rice blast, the most limiting diaeasa cCthe rice crop 
in Latin Amerlea. 

Give IRTP oooperators tbe opportunity to exchange ideas en tha prOblema 
faced by rice produoers. 

THIRD CONFERENCE PROORAM 

Prooessing aOO Analysis of Data from tbe IRTP Nurser1es for Latin Amerlea 

Marra Cristina Amézquita, Researcb Assoolate in CIAT 's Data Servioea Unit, 
prepared a summary of tba prooassing aOO statiatical anaIysis of tbe resulta 
ci tbe mTP nurserles distributed in 1977. Tbis presantation was in charge 
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al Jaime E<hardo Muñoz, Research Assietant in the same Unit. Too method
ology employed in the individual analyses by locationa and too combinad anal
yses al a11 locationa was presented. The individual analysiB by location was 
dona in order to estabUsh comparisons among varieties and to select the OOst 
at the location, by means al too descriptive statistics calculationa, analysis 
al vananoe (F test) and compariBon al means (LSD) for yield, msturityand 
plant height. 

The combinad analysis identlfied thoae vaneties adapted to a wide ranga al 
environmenta, by determining the environmental index for each loca1ity, the 
adaptabUity index al each variety. the standard.2 error and the correlation 
coefficient hetween varietal yield and environmertal indexo 

Based on yield data from the 1977 VIRAL-8 germplasm, plantad in nine sitas, 
several examplea were presented to explain too adaptabUity index interpretation, 
in the following way: 

al Vanety with wide adaptability, when the adaptabUity index is equal to 1 
(Line m 2061-522-6-9, b = 0.99). This indica.tes that too variety' s 
yield inoreltae iB aqual to the increase from one location to anctOOr and 
that ita yield la conaistent in varioua environmenta (Figure 1). 

b) Variety adaptable to good enVironmenta, when the adaptabUity index la 
greatar than 1 (CICA 9, b = 1.42). This indioates that too yield in
oreaae al the variety CICA 9 is superior to the inoreaae from one looa
tion to anotber and that it yielda better in good environment (Figure 2). 

ol Variety adaptable to poor enVironmeIi;s. wOOn the adaptabUity Index Is 
lesa than 1 (Kn861-1-8-6. b = 0.74). Thia indioatea that its yield in
oreaae la leas than too increase from one Iocation to anotber and that it 
yields relatively better in poor environments (in thia case it retera to 
looalities with drought problema) (Figure 3). 

Resulta al ffiTP Nuraeries for Latin America 

Dr. MaDUel J. Rosero, Coordinstor al the mTP for Latin America,preseIi;ed 
too final and prel1minary results al the DUrBerles d1etrlbuted in 1977 and 1978, 
reapectively. 

Too t:ype al DUraerieB, DUmOOr al aelectionB from each nuraery and numher 
al Beta delivered in 1977 and 1978 at too requeat af national programa were 
descrihed (Table 1). 
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The germplasm tnoluded in these DUl'Series was selected at CIAT fl"om the 
1976 and 1977 Dul'Series coming from mRI. Gel"mplasm aelection was done: 
undel" field conditions, accol"dlng to plan!: type, length of gl"OWing dul'ation, 
resistance to lodging, and yield; and undér labol"atory conditlons, depending 
on resistance to rice plan!: hopper (8ogatodes or:yzicola) and grain type and 
qua1ity. Tbe lines which combined good plant type (semi-dwarf and inter
mediate in height, resistant to lodging), reslatance to tbe rice plan!: hoppel", 
eal"ly and medinm maturity, long and medium grain with high m:1l1tng and 
cooking quality, and high yield, wel"e solected. 

Table l. mTP NUl"aeries for Latin America distributed in 19'17 and 1978. 

NurseryY Number of selections Number of seta 
1977 19'18 19'17 19'18 

VIRAL-P 10 28 

VIRAL-T 15 14 28 26 

VIRAL-S 14 19 22 31 

VIRAL-F 8 8 5 5 

VIOAL 60 37 

VIPAL 185 31 

VIAVAL 21 20 9 11 

VI08AL 37 25 4 7 

TOTAL 105 331 96 148 

y VIRAL • Internat10nal Rice Yield Nursery for 
Latin America 

-P .. Early-ma.turing variet1es 
-T '" Medium-matul"ing variet1es 
-8 .. Upland varieties 
-F .. Deep water varieties 

VIOAL .. International Observational Nursery for Latin Amerlca 

VIPAL .. Intel"national Rice maat Nursery for Latin Amer1ca 

VIAVAL .. Intemational Sheath might NUl"aery fol" Latin Amer1ca 

VIOSAL .. Internat10nal Rice Salin:1ty and Alkalin:1ty CIlsel"Vational 
Nursery for Latln Amerles. 

17 



The nurseries were dlstributed in March to those countrles haviDg 
perlods in May and June, aOO in August, to those countrles with 
dates in October aOO November (Figure 4). 

plauting 
plauting 

Table 2 shows the number of nurseries delivered in 1977 snd the data sets 
received for processing and analysis. The return of these data was satis
factory but it is expected that this cooperation wiIl improve as too national 
programs become more aware of too benefits to be gained from the IRTP. 

Too participants received too final edited reporta for the 1977 nurseries and 
the preliminary summary of various 1978 nurserles (Figure 5). 

The most important factors from the VIRAL-P, VIRAL-T and VIRAL-S nur
series were presented, iOOicatiDg yields and growth duration oí the five most 
ontstanding lines in each nursery (Tablas 3,4 aOO 5). 

In relation to the sOOath bligbt nursery (VlAVAL) for 1977 plantedin rune 
localities (three under irrigation and six upland sites with good rainfall dis
tribution), the incidence oí the disease was registered in ClAT (Colombia), 
Guaymas (Honduras), Cañas (Costa Rica), and Tocumen (Panamll). The inci
dence of sheath blight in Tocumen was severe and caused considerable yield 
reductions in susceptible lines. At this location the production of the sus
ceptible control (IR1487-194) was null. However, highly resistant lines were 
observed (Table 6). In otOOr localities the incidence of the disease was mod
erate. 

Based on the final resulta of the four 1977 nurseriea reportad in the Third Con
ference oí the lRTP for Latin Ameriea, it was determined that among the 
germplasm distributed there were several selections with good adsptation and 
high yield potential under irrigated and upland (with good rainfall diatribution) 
systems. 

With the objective of having an idea of the IRTP beneftts for Latin America, na
tional program leaders were asked to provide information on the utilization 
oí germplasm dlstributed in the 1977 nurseries. The information received ls 
summarized in Table 7. These lines bave been selected for further testing in 
yield and/or regional trials. It was reportad tbat selection No. 3 (desig
nated IR1529-430-3) from the VlRAL-S was named commercially as IR1529 
in Cuba in 1978 snd preliminarlly as Saavedra V-5 in too Estado de Santa 
Cruz, BoliVia. 
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FIgure 4. RiCé plantillg &ea80118 In varl.ou.s _rte. d. Latln América. 
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H .... ras 

Ml!ldco 

Nicarapa 

Pauma 

Parapay 

Pero. 

DominIcan RepubJ.ic t-----j 

Surl.nam 

Uruguay 

Vell8SWda 



Table 2. Data received from too ffiTP nurseries for Latin America 

distributed in 1977. 

Nurserfl 
Number oí sets 

Dispatched Received 

VIRAL-P 28 18 

VIRAL-T 28 17 

VIRAL-8 22 13 

VlRAL-F 5 

VIAVAL 9 9 

VIOSAL 4 

TOTAL 96 57 

!J See the complete name in too footnote of Table 1. 

r,,.,.., \,.,,,,,,.,,,,,,,,,,",,,,, .. 
\""'- ",,-" ''',~O¡'H'' 

" ..... "'-"k-_ ,:, -c~_'''' ... -", ,~-

... -.-.~,"""'-,-
~~, ...... 
""",-_.o. ........ "", .. 

~""'''',f'''''''''¡_ ... _~''IMI 
"" KtM"" ..... c <>< _I""~ ._' .. u ... 

\_t~ 
\';1,.... 1_1'W; 

t~ -----, 
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Percentage of 
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64 

61 

59 

100 

59 

Figure 5. Final reports of four l1urseries distribnted in 1977 and preliminat'y 
report of various nurseries distributed in 1978. 
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Table 3. Average yields and ~ cycles of the five best lines from 

the VIRAL-P for 1977, planted in 15 locatiollS in Latin America. 

Selee. Yield (t~ Growth duration ~da¡sl 

Designa:t:lon Irrig.!l Uplandjl 
No. Irrig,Y Up 2 

2 IET 2881 6.4 4.0 122 .123 

5 B541b-Pn-58-5-3-1 6.2 4.5 125 128 

10 CICA 7 5.3 5.5 127 131 

1 BR51-46-1-Cl 5.4 5.1 127 130 

6 IR 2070-414-3-9 5.1 5.2 127 130 

!/ Average of 11 loeatiollS. 

y Average of four loeatiollS with good rainfall dietribution. 

Table 4. Average yields and growillg cycles of the five best lines from the 

1977 VIRAL-T, plantad in 13 loeatiollS in Latin Amenea. 

Selec. Yield {t/hal Growth dura1ion ,da¡sl 

No. 
Designation 

Irrig. U Upland.Y Irrig.!J Upland.Y 

13 IR 2588-19-1-2-2 6.6 4.6 140 137 

4 IET 1785 6.4 4.4 135 135 

12 Bg 375-1 6.2 4.5 139 136 

6 B542b-Pn-68-9-2-2 6.5 3.6 140 135 

15 CICA 9 5.7 4.8 135 136 

!/ Average of nine loeatiollS. 

ji Average of four locations with good rainfal] dietribution. 
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Table 5. Average yields and growtng cycles of tbe five best lines from tbe 

1977 VmAL-S, plantad in nine locationa in LatiD. America. 

Salee. Yield (t/haiv Growth duratiOn (i:!i) 
No. DesignatiOn AY 1 AY 1 

13 CICA 8 4.2 2.8 127 130 

3 IR1529-430-3 4.3 2.3 127 132 

5 IR2061-522-6-9 4.0 2.1 116 129 

2 IR 36 4.0 2.6 119 124 

4 IR1750-F 5-B-5 3.7 2.3 117 125 

y A '" Average oí six locations with good rainfall distribution. 

B '" Average oí three locatiOns with drought periods. 

Table 6. Rice linea h:lghly reststant to sheath bligbt included in tbe 1977 

VIAVAL plantad in Tocumen, Panamá. 

Des:ignation 

BR 1-30-1-5-1 

IR 1514A-E666 

IR 2070-747-6-3 

IR 2053-160-3 

Pa.nkaj (reslstant check) 

m 1487-194 (susceptJb1e check) 

Origin 

Bangladesh 

IRR! 

IRR! 

lRR! 

India 

IRRI 

22 

Type of infeetion 

1.0 

1.0 

1.0 

1.0 

1.0 
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Tabla 7. 

Countries 

Argentina 

Bolivia 

Brazil 

Colombia 

Cuba 

Ecuador 

Guatemala 

Honduras 

Nicaragua 

Panama 

Pero 

Germplasm selected by the nattonal programa from tba nurseries 

distributed in Latín America in 1977. 

Nursery. 1977 

VlRAL-T 
VlRAL-P 
VIAVAL 

VlRAL-S 

VIRAL-S 
VIRAL-P 
VIRAL-T 

VlRAL-F 
VlRAL-T 
VIRAL-S 

VlRAL-S 

VIRAL-P 
VlRAL-T 
VffiAL-S 
VIAVAL 
VIa:lAL 

VIRAL-P 
VIRAL-T 

VIRAL-8 
V!RAL-P 
VIRAL-T 

VIRAL-P 
VIRAL-T 

VIRAL-P 
VIRAL-s 

VIRAL-P 
VIRAL-T 
VIRAL-s 

Selection number 

8,9,11,13,14 
7,10 
10,11,12.14,20 

3,7,9,12,13 

1,13 
2,3,4,5,9,10 
1,2,4,7,15 

2,4,7.8,9,10 
2,4 
2,3,8 

3 

1,5 
1,3,5,6,7,10,12,14 
3,4,6,11 
2,4,5,11,12,15,20,21 
15,16,17 

2,3,4,5,7,8,9 
4,5,6,9,11,12,13,14 

3 
9 
13,14 

2,4,5,6,9 
3,4,6,10,11,12,13,14 

10 
13 

1,8 
2,5,9 
1,2,3,4,5,8,10,11,13,14 

Ilominican Republic VIRAL-P 
VIRAL-T 
VIa:lAL 

1,4,7,8,9,10 
1,2,3,4,5,6,7,9,10,11,12,14 
4,19,21,24,28,29,36,37 
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New IRTP Focuses and Germplasm eollection 

Dr. Harold E. Kauffman made reference to IRTP activities during 1978, to 
the 1979 plans and to the importance of up-dating rice germplasm collecUon. 

It was reported that in 1978, 862 nurseries were assembled at IRRI and de
livered to 52 countries. ln Latin Amarica the nurseries were dispatched 
from CIAT to 21 countriesj in West Mrica tbe nurseries were distributedin 
collaboration with the International Institute for Tropical Agriculture (IlTA) 
and the West Mrícan Rice Developmeut Association (WARDA). Two new nur
series were initiated in 1978: International Rainfed Lowland Rice Observation
al Nursery (IRLRON) for Asia, and the lnternational Rice for the Arid Re
gions Observational Nursery (IRARON) for the Middle East and West Asia. 

From among the nurseries distributed in 1978, more than 445 selections bave 
been used in croases in 11 countriesj 485 were promoted to yield trials in16 
countries and 430 selections tested in regional, state and national tríaIs in 
11 Muntries. Furthermorc, 29 lines bave alreaoy been named as varieties 
or a re in tbe process of seed multiplication in 12 countries, 

Ten monitoring tours were made during 1978: four with the objective of ob
serving regional rice research activlties (Southern lndia and Sri-Lanka, south
ern regíon of South America, West Afriea and the lndus River Plains) and 
six to observe speeific rice researeh arcas (upland, deep water. cold toler
ant, long duration, virus diseases and cooperative breeding projects for tol
eranee to drought). 

ln relation to future plans, it was indicated that these would be focused on 
strengthening the IRTP world network, giving priority to germplasm exchange 
through the nurseries and the monitoring tours oriented towards reinforcing 
national and regional research witb complementary discussions on nursery 
planning and other international eooperation activities. 

In relation to the colleetion of germplasm, the need to update tbe world col
lection with varieties grown in Latin America (improvcd and native varieties) 
was pointed ont, National programs were requested to send seed of these 
materials to IRRI to complete the collectíon, It was also observed that col
lectlng expeditions have been scheduled to Brazil, Colombia, Surlnam, Mex
ico and Ecuador, since these countries are considered to have a good diver
sity of native and improved varietíes, 
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Future ¡RTP Plans lor Latin Amerlca 

Varlous aspects related to the distrlhution, type, methodology and manage
ment oí the nurserles, data collection and sending, monitorlng tours and 
conferences were discussed. 

Distrlbutiou oí the nurserles 

Participante were informed on the agreemeut arrived at in the Second Con
ference on the distrlbution al' the nurserles. No modifications were made, 
except tMt Ecuador wants to receive the deep water varleties nursery from 
IRRI. Table 8 shows the types oí nurserles which the difiereut couutrles 
want to receive directly from IRRI, in addition to those which they will re
ceive from CIAT, 

Type oí nurserles 

Following ls too list oí too nurserles which CIAT will continue to distrlbute 
to national prcgrams in Latin Amerlca: 

1, Irrigated rlce yield nurseries 

Early-maturlng varieties 

Medium-maturlng varleties 

Late-maturing varleties (new) 

2. Yield nursery, upland varleties 

3. Observational nursery. upland varleties 

4. Observational nursery. irrlgated varleties 

5. Disease nurserles 

Rice blast (Pyricularla 0p'zae) 

Sheath blight (Thanatephorus cucumeris) 

Leaf scald (Rhynchosportum omae) (new) 
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6. Nurseries for climatic and edaphic problems 

Salinfty 

Low temperatures (new) 

Seml-deep water 

New Nurseries 

Having in mind the needs expressed by too delegates at the Second Confer
ence in 1977, four new nurseries were establisOOd to be distributed in 1979. 

International Rice Observational Nursery for Latin America-Leaf Scald 
(VIOAL-R¡ 

International Rice Yield Nursery for Low Temperatures in Latin Amar
iea (VITBAL) 

Table 8, IRTP nurseries which various countrles will receive directly 

from IRRI. 

Countries/number of sets 
Nurseries 

Costa Rica Cuba Ecuador MeJÓCo Panama Peru Uruguay 

lRYN-E 2 1 1 

lRYN-M 2 1 1 

lRYN-L 1 1 1 

IURYN 1 1 

lRON 2 1 1 1 

IURON 1 1 1 1 

lRBN 1 1 1 

lSHBN 1 1 1 

lRSATON 1 1 1 

lRCTN 1 1 1 1 

lRDWON 1 1 
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International Rice Yield Nursery for Latin America-Late-Maturing var
ieties (VlRAL--Tar) 

Special Yield Nursery for Latin America (VERAL); tbis nursery was 
formed with 10 promising lines from the cooperative CIAT-ICA breeding 
programo Each d tOOse lines combines two 01' three rice blast resist
ance factars aOO a11 have good plant type and grain quality. 

Some delegates expressed the need to establish cemin specific nurseries: 

A nursery with varieties showing little response to fertilizers.especial
ly to nitrogen and phosphorus. 

Other nurseries with varieties resistant ta the insects Elasmopalpus sp., 
Hydrellia sp. and Lissorhoptrus sp. 

A nursery with varieties tolerant to problema of acid soUs. 

Nurseries distributed in 1979 

Of the 13 nurseries established far Latin Amarlea at the request of dele
gates, a total oí 254 sets were delivered in 1979. Table 9 shows the type 
of nurseries aOO the number d setssent for each country. The delivery d 
these nurseries was made according to planting periods of the caoperating 
countries. thus: 

a) In March aOO April, far those countries with planting periods iD May 
and June. 

b) In August and September, for those countries witb planting periods 
between October and December. 

Number d Nurseries lor 1980 

Tbe delegates were requested ta indicate tbe number of seta c:I. tbe 13 nur
series which they would like to receive in 1980. Table 10 lists the anr
series and the number d sets requested of each one. 

Methodology aOO Management d Nurseries 

Nominaticn c:I. varieties lor too IlI1raeries in Latin Amenca 

Participants were reminded d tbe impartance of nominating varieties for tbe 
nurseries in Latin America and, at the same time, the lack c:I. care taken 
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Table 9. lRTP Nurseries for Latin A_rica and number of sats distributed in 1979. 
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Upland 1 2 5 1 1 1 2 6 
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2 1 6 1 2 1 1 1 1 1 1 6 Rice blaat 

Diseases 
VIOAL-R 

3 1 1 1 1 1 1 2 1 Lea! scald 
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Table 10. IRTP nut'Serles JPr Lat1n America and number of seta requested JPr 1980. 

..-
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Early-mat. 1 4 1 5 2 1 2 1 1 1 2 2 1 4 3 1 1 1 1 1 1 2 39 

VlRAL-T 
1 2 1 3 2 1 1 1 1 2 2 1 4 1 1 1 1 2 28 

Medium-mat. 
Yield VIRAL-Tar. 1 1 1 1 2 1 3 1 1l 

Lats-mat. 
VIRAL-8 2 1 2 
UDland 

4 2 1 1 2 2 1 2 6 1 2 1 1 4, 35 

VERAL 1 1 2 1 1 1 1 2 2 1 2 2 1 2 1 1 1 1 2 26 

Vlut\L 
1 1 4 1 1 1 1 2 1 1 1 1 2 18 

Observational Ir:r:lgatsd 
VlOAL-S 
Upland 4 1 1 1 1 1 2 6 2 1 4 24 

VIPAL 2 3 1 2 1 3 1 1 3 1 6 2 4 1 1 4 36 
Rice blast 

Diseases 
VlOAL-R 
Leaf scald 1 1 2 1 1 1 1 1 2 1 1 2 1 16 

VlAVAL 
Sheath 1 1 2 1 2 2 1 1 1 1 2 15 
blight 
VIOSAl. 1 1 1 2 1 2 1 1 10 Salinity 

Climatic and VITBAL 
edaph1c • 1 2 1 1 1 1 1 8 

LSlil ~mli1. 
problema VIRAL-F 1 1 2 1 2 7 

Deep watsr 

TOTAL 4 16 3 30 15 9 11 2 10 8 11 21 8 18 32 7 13 4 16 5 2 3 25 273 



in the procedure for their dispatch. The delegates were informad that seed 
of varteties nominated in the Second Conference was not sent, or ti sent, díd 
not reach 1ts destlnation, 

To avold problems in customs and in order to reduce Elhipping costs, it was 
agreed that 20 grams of seed of each vartety nominated would be diElpatched 
to the following address: 

Dr. J. L. Nickel 
ClAT - Director General 
c/o Dr. M. J. Rosero 
Zona Aduanera ClAT 
Cali, Colombia, S.A. 

Table 11 shows the germplasm that was nominated by the delegates from the 
various countries for the 1980 IRTP nurseries. 

Data col1ecting and reporting 

Several aspects related to col1ecting and reporting data were discussed. Sev
eral !aulte were found in the data from certain 1977 nureeríes, these data 
were not incIuded in the combined analysis. To avoid these problems in the 
future, the delegates were requested to coUed data (days to flowering, ma
turity, plsnt height, lodging incidence snd yield) on aU nursery lines and aIl 
replications. In relation to reporting, it was indicnted that data are not ar
rtving in time to the IRTP Coordinator for Latin America, and this is delay
ing the data analyeís and the report of final results. So that final re sult s 
reach the cooperators on time, two deadlines were suggested for receiving 
data: in Novemher for those countries planting the nurseries during May and 
June of the samE: year, and in June for those countries planting the nurseries 
in October and December of the previons year. 

If data are received on the dates indicated, they woukl be processed and ana
lized in July and August; final reports would be preparad between Septemher and 
November; and deliveries would be made in December or January, 

1RTP Meetings for Latin America 

Participants were informed that this activity will continue to be held at ClAT. 
Palmira, Colombia, every two years, 1t was agreed that the most appro
priate period for the meeting 16 in August, since at this time, the results 
of a11 nurseries distributed during the previous year could be discussed. 

30 



Table 11. Germplasm nominated for the IRTP Nur8el1es for Latin Ameriea 

in 1980. 

Countries 

Brazfi 

Colombia 

Cuba 

Ecuador 

Guyana 

Name or numher 
of the variety 

IRGA 409 
Line P798-B4-4-1T 
IAC 47, 25, 164, 165 
Selecci6n AmarnIo 
lRAT 106 

Linea 5002, 5005, 5010 

IR 880C-9 
Caribe 1 

lNIAP 415 

Ruatic 
75704, 75708 
T, BG 60-283 

Haiti Ti Fidele 

Peru PNA 221 
PNA 115 
PNA 237 

Dominican Republic J 246, J 222 
J 245 

Uruguay Seleoc16n 9'16, Line 428 

Surinam Eloni 
7231/8; 73114/2, 73151/6 

31 

Type of 
1980 nursery 

VIRAL-T 
VIRAL-T 
VIRAL-S 
VIRAL-S 
VIRAL-S 

VIRAL-T, VIP AL 

VIRAL-T 
VIRAL-T 

VIRAL-T 

VIRAL-p, VlRAL-S 
VIRAL-T 
VIOSAL 

VIRAL-S 

VIRAL-T 
VlRAL-S 
VIOAL 

VIRAL-T 
VIPAL 

VITBAL 

VIRAL-T 
VIOAL 



Aspects of the visit to CIAT's rice plots. 
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Miralba Agudelo, Technician in CIAT' Rice Program, shows Conference participants the 
methodology for evaluating improved material for resistance to Sogatodes. 



Delegates from Brazil requested tbat the next IRTP meeting includes, a dis
eUBaion on drought problema Involved in upland rice cultivation, aa tbe cen
tral subject for the eonference. 

Monitoring Tours 

The experience sequired durlng the monitoring tonrs to Central Ameries and 
the southern region of South America demonstrated thst these aettvities are 
very useful, espeeially for evaluating the ffiTP nurseries, detecting problema 
in rice eultivation and observing the research activities conducted by the na
tional programs in countries visited. Furthermore, 1t is a great opportuni
ty for the research leadera and/or 8ssistants in the region to become ae
quainted with the development of rice productlon in other countries. 

These monitoring tours wiil continue to he held depending on IRTF budget 
availabilities and, if poasible, will coincide with national 01' regional eonfer
ences 01' symposia, 

In 1979, a monitoring tour will be made to the northern regien of Sonth Amer
iea to observe the development of rice production and research and to eval
uate IRTP nurseries in Ecnador, Colombia, Venezuela, Guyana ond SaTi
nam. This trip was programmed to take place irnmediately after the confer
ence, with the participation of technicians from CIAT. IRRI, WARDA, lRAT 
and national programs in the five conntrlea. 

A monitoring tour has been programmed for Octebar 1980 to eountries in 
Central America and to sorne countrles in the Caribbaan (Cuba, Dominican 
Republic ond Haití). 

PRESENTATION OF REPORTS OF THE COUNTRIES PARTICIPATING 

With the objective of updating dato on area cultivated, production, yield, var
ieties grown and rice productiou problema in Latin Amerlca, the national pro
gram leaders prepared detalled reporta including this information. (Those 
program leadera not present at the conference - Argentina, El Salvador and 
Mexico - sent the information). 

Rice Area, Production and Yield in Latin America 

Table 12 summarlzes the data on rice area, production and yield for the 
1977-78 harvest in Latin Amerlca. In aummary. 7.426.600 ha were plantad .. 
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Table 12. Rice area, production and yield in Latin America (1977/78 harvest}!:t: 

Countries 
Area ("000 ha) Production ~ I 000 tl Yield !t/hal 

Irrig. Upland Total Irrig. Upland Total Irrig. Upland 

Argentina 100.0 100.,0 880.0 830.0 8.8 
Belize Y 4.4 4.4 6.2 6.2 1.4 
Bolivia 58.7 58.7 86.2 86.2 1.6 
Brazil 791.8 4776.8 5568.1 2508.0 4968.0 7476.0 8.2 1.0 
Colombia ~/ 811.2 95.0 406.2 1572.2 142.5 1714.7 5.1 1.5 
Costa Rica 4.0 71.7 75.7 16.0 179.9 195.9 4.0 2.5 
Cuba 151.0 151.0 450.0 450.0 8.0 
Chile 88.0 88.0 104.8 104.8 8.2 
Ecuador 88.6 40.5 79.1 128.5 109.4 232.9 3.2 2.7 
El Salvador 11 13.9 13.9 50.1 50.1 3.6 

W Guatemala 11.5 11.5 26.0 26.0 2.3 
01 Guyana. 86.4 85.2 121.6 259.2 52.8 812.0 3.0 1.5 

Haitf 30.0 10.0 40.0 90.0 18.0 108.0 3.0 1.8 
Honduras 4.0 16.0 20.0 12.0 27.2 39.2 3.0 1.7 
Mexioo 70.5 52.2 122.7 303.3 120.1 428.4 4.3 2.3 
Nicaragua 15.1 4.4 19.5 68.0 6.0 74.0 4.5 1.4 
Panama 1.1 108.8 109.9 4.0 184.9 188.9 3.6 1.7 
Paraguay 20.7 11.1 31.8 43.4 14.8 58.2 2.1 1.3 
Peru, !V 93.5 28.5 122.0 453.9 48.8 502.7 4.9 1.7 
Dominican Rep. 98.8 98.8 299.8 299.8 3.0 
Surinam 40.0 40.0 172.0 172.0 4.3 
Uruguay 58.4 58.4 248.6 243.6 4.2 
Venezuela 109.3 36.0 145.3 364.9 54.0 418.9 8.3 1.5 
TOTAL 2061.8 5364.8 7426.6 7424.8 6088.7 13513.5 3.6 1.1 

Y Data suppl1ed by national program leaders who attended too Third ffiTP Conference for Latin America 
held at CIAT on May 30 - June 2, 1979. 

Y Data for 1976. 

!V In Colombia, in too irrigated area, 51,762 ha of mechanized upland are included; in Peru, in too 
upland area, 8,500 ha planted in "barriales" are inclnded. 



28.0% under irrigat10n and 72.0% under upland coOOitiona. A total d. 13,513.500 
tona of paddy rice were produced: 55.0% of this total was grown under irrigationo 

Commereial Rice Varieties in Latin Ameriea 

The eommereial varieties, pereentage of area and growing systems in Latin 
Amaríea are presented in Table 13. 

To have an idea of the pereentage of area planted with high-yielding semi
dwarf varieties, the varieties from the different oountries were grouped in 
four types: semi-dwarf, USA ímproved type, tall improved, and traditional 
(other, natives or landraces). These data appear in Table 14. In four 
eountries (Argentina, Chile, Haití and Uruguay) the semi-dwarf varicties are 
not growu, possibly due to the faet that in sorne of thero (Chile, Haití) their 
eultivation has no!: been tried and in the other, because they prefer varieties 
for exporting. In 13 eountries the adoption of the high-yielding varieties var
ies between 28 and 100%. In Bolivia and Panama, the adoption ls 3 and 10%, 
respeetively. Considering a11 countries in Latin Ameriea, only 15% of the 
area was planted in 1977-78 harvest with high-yielding varieties (semi-dwarf). 
This percentage is low primarny becanae the majority of the area oultivated 
is in Brazil where upland rice is predominant and the semi-dwarf varieties 
are no!: well adapted to tbis aystem. Excluding Brazil, the data iOO10ate 
that 56.0% of the area ls planted to high-yielding sen:i1-dwarf var1eties (Table 
14) • 

Problems d. Rice Crop in Latin Amoriea 

In general, problems affeeting rioe produetion in Latin Ameríea are related 
to diseases, insects, redenta, weeds, soils, c1imate, water control, droughts, 
varieties, oertified seed, drying and storing, marketing, machinery, pro-
duetion costs, limited resouroes for research aOO teohnology tranafer and 
lack d. trained personnel. 

Diaeases and inseots 

Rice blast C!:. oryzae) was mentioned by an the delegates as the prinoipal 
disease limiting rioe production under irrigated and uplaOO systems. 

Sheath. blight G'. cucuroerisl and leaf soald (R. oryzae) were reported by 
varions oountries as diseases beooming economically important to rioe pro
duetion. 

36 



Table 13. Maín rice variettes grown in countries el. Latín Amerlea 

during the 1977-1978 harvest. 

Countries 
Area 

Name of the variety 
% Planting 11 

( '000 ha) Area svstem 

Argentiqa 100.0 Fortuna 37.0 1 
IDuebonnet 50 36.0 1 
ltapé 14.0 1 
Bluebelle 5.0 1 
Other 8.0 1 

Bolivia 53.7 Bluebonnet 50 55.0 U 
IOurado 25.0 U 
Pico Negro 10.0 U 
90 días colorado 5.0 U 
CICA 6 3.0 U 
Othel" 2.0 U 

Belize 4.4 CR 1113 50.0 1 
La Belle 30.0 l 
CICA 4, CICA 7, CICA 9, 

Century Patua, 
Texas PaI:na 20.0 1 

Brazil 5568.1 IAC 47 22.8 U 
IAC 5544 13.7 U 
IAC 1246 10.8 U 
Patrao Precoce 5.7 U 
Bluebelle 5.5 l 
IAC 25 3.9 U 
Lageado 1.9 1, U 
Bico Ganga 0.9 U 
Amarelao 0.8 U 
Batatais 0.8 U 
Other 32.9 U 

Colombia 406.2 CICA 4 19.9 1, U 
CICA 9 18.4 1, U 
m 22 16.8 1 
CICA 7 12.3 I 
CICA 6 7.6 1, U 
me 1.1 1 
Bluebonnet 50 0.4 I, U 
Trad1tionals 23.4 U 

Costa Rica 75.7 CR 1113 93.0 U, 1 
CICA 7, CR 5272, CICA 9 7.0 U 
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Table 13 (continued) 

Countries 
Area 

Name of the variety % Planting 1/ 
('OOO ha) Area system 

Cuba 151.0 IR 880 85.0 1 
Naylamp 15.0 1 

Chile 33.0 Oro 90.0 J 
Lonquen Amarillo 9.0 1 
Diamante-INIA, Quella-INIA, 

Niquen-INIA 1.0 1 

Ecuador 79.1 INIAP 6 55.0 1 
IR8 10.0 1 
Canilla 10.0 U 
Brasilero 5.0 U 
SML 5.0 U 
Tapuripa 4.0 I, V 
Naylamp 4.0 l. U 
Other 7.0 V 

El Salvador 13.9 Nilo 1 28.3 U 
X-lO 27.5 U 
CICA 4 19.0 U 
Nilo 2 4.9 U 
Nilo 3 3.6 U 
Nilo 11 3.3 U 
Masol 3.1 U 
Oth"r 10.2 V 

Guatemala 11.5 Tikal 2 50.0 U 
Le Bonnet 25.0 U 
Americanito 10.0 U 
Bluebelle 5.0 U 
Bluebonnet 50, Lira Grueso, 

Lira Blanco, Lirita 10.0 U 

Guyana 121. 6 Starbonnet 62.0 J, U 
N 17.0 1, U 
Rustía 3.0 r. U 
Tradittonals 18.0 J, U 

Haití 40.0 Dawn, Starbonnet, IDuebonnet 40.0 J 
Ti Fidele, Buffalo, L.C.C., 

Rexoro y LaBelle 60.0 U 
(continues) 
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Tabla 13 ( continued) 

Countries 
Area 

Name of the variety % Plantingll 
! '000 ha} Area sIstem 

Honduras 20.0 CICA 6 70.0 1, U 
m 100 15.0 1 
Bluebonnet 10.0 U 
CICA 9 1.0 1 
Natives 4.0 U 

Mexico 122.7 Navolato A71 20.4 1, U 
Morelos A70, Zapata A70 14.0 1 
Bamoa A75 7.9 1 
CICA 4 10.2 1, U 
CICA 6 8.2 l. U 
Juchitan A74 5.9 1 
Joachin A74 y Piedras Negras 

A74 3.9 I 
Milagro Filipino (m 8) 3.8 1, U 
Grijalva An, Macuspana A75, 

Sinaloa A64, Sinaloa A68 12.7 U 
Bluebonnet 50 2.1 U 
Natives 10.3 U 

Nicaragua 19.6 m 22 30.3 1 
m 100d 29.6 1 
CR 1113 9.4 1, U 
CICA 4 8.5 1, U 
Bluebonnet 11.2 U 
Otber 10.2 1 

Panama 109.9 Varieties from Surinam: 60.0 U 
Nilo 1, Nilo 2, Bowani, 

Ciwin1, Diwani, Eloni 
CICA varieties 10.0 U 
Other (Damaris, Anayansi, 

CR 1113, m 8) 30.0 U 

Paraguay 31.8 Fortuna 15.6 1 
Bluebonnet 50 13 0 6 I 
CICA 6 13.0 1 
Bluerose 7.8 1 
CICA 7, CICA 9, CICA 8 2.6 I 
CICA 4, m 22, Japonés 1 12.4 I 
Brutlúu 35.0 U 

( continues) 
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Table 13 ( continue d) 

Countries 
Area 

Name of the variety % Planting .11 
('000 ) Area system 

Peru 122.0 Inti 21.7 I 
Naylamp 17.6 I 
ffi8 6.1 I 
Chancay 3.4 I 
Radio China 13.5 l, U 
Minahir 9.4 l, U 
Carolino 9.8 l, U 
Fortuna 4.1 U 
other 13.9 l, U 

Dominican 98.8 High-yielding 
Republic varieties·: 34.0 I 

(ffi 6, Juma 57, Juma 58, 
Tanioka, CICA 4, CICA 9) 

Traditional varieties: 50 0 8 I 
(Toño Brea, Mingolo, 

Inglés largo, Higueyana, 
Diente de gato) 

Surinam 40.0 Diwani 70.0 I 
Pisari, Camponi, Eloni 30.0 I 

Uruguay 58.4 Bluebelle 85.0 I 
EEA 404 10.0 I 
Selecci6n 976 5.0 I 

Venezuela 145.3 CICA 4 86.9 l, U 
Araure 1 10.3 l, U 
Llanero 2.7 U 

1/ I ; lrrigated 
U ; Upland 

Among the insects of major economic importance are stink bugs, armyworms 
and rice plant hoppers. Table 15 provides a summary of the diseases and 
insects reported to bé affecting rice production in Latin American countries. 
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Tabl¡¡ 14. Pereentage sud total riee area planted with different varietias in Latin Ameriea, 1977-1978. 

Tme of varieties¿Pcrcentage of too area 

Countries 
Semi-dwarf ImI!rovad tme USA Im,2roved tall Traditional Total 

Area Area Area Area Area 
% ('000 ha) % ('000 ha) % ('000 ha) % ('000 ha) ('OOO ha) 

Argentina. 41.0 41.0 51.0 51.0 8.0 8.0 100.0 
Belize 60.0 2.7 40.0 1.8 4.5 
Bolivia. 3.0 1.6 55.0 29.5 40.0 21.5 2.0 1.1 53.7 
Brazll 1.8 98.3 5.5 306.2 61.6 3430.0 31.11733.6 5568.1 
Chile 100.0 33.0 33.0 
Colombia 76.1 309.1 0.5 2.0 23.4 95.0 406.1 
Costa. Rica 100.0 75.7 75.7 
Cuba 100.0 151.0 151.0 
Ecuador 69.0 54.6 9.0 7.1 21.0 16.6 78.3 

.p. El SalvaOOr 49,6 6,9 ... 40.1 5.6 10.2 1,4 13.9 
Guatemala 50.0 5.8 50.0 5.7 11.5 
Guyana 20.0 24.3 62.0 75.4 18.0 21.9 121.6 
Haiti 40.0 16.0 60.0 24.0 40.0 
Honduras 86.0 17.2 10.0 2.0 4.0 0.8 20.0 
Mexioo 55.1 67.6 2.1 2.6 32.5 39.9 10.3 12.6 122.7 
Nicaragua 77,8 15.3 11.2 2.2 10.2 2.0 19.5 
Panama 10.8 11.0 60.0 65.9 30.0 33.0 109.9 
Paraguay 28.0 8.9 21.4 6.8 15.6 5.0 35.0 11.1 31.8 
Pero 48.8 59.6 36.8 44.9 13.9 17.0 121.5 
Dominican Rep. 34.0 33.6 50.8 50.2 83.8 
Surinam 100.0 40.0 40.0 
U~ 85.0 49.6 15,0 8.8 58.4 
Venezuela 97.2 141.2 2.7 3.9 145.1 

Total area ('000 ha) 1124.4 540.8 3712.7 2032.2 7410.1 
Percantage oi total 15,2% 7.3;& 50.1% 27.4% 
NOTE: 
Excluding BrazU 55.7 1026.1 12.7 234.6 15.3 282.7 16.2 298.6 1842.0 
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J. aOle 10. Vlseases ana losects attaclttng tl1e rice crop in Latin Amerlca, reported by delegates 
participating in the Third IRTP Conference for Latin Amerlca. 

Diseases 
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Argentina X X X 
Belize 
Bolivia X X 
Brazll X X X X 
Colombia X X X 
Costa Rica X X X 
Cuba 11 X X X X 
Dominican Republic X 
Ecuador X X 
El Salvador X X 
Haiti 
Guatemala X X X X 
Guyana 11 X X X X 
Honduras X X X 
Mexico X X X X 
Nicaragua X 
Panama X X X 
Paraguay X X 
Peru X X X X 
Surinam V X X X X 
Uruguay X X 
Venezuela X 

---

11 Not economically importallt to production. 
y Diseases are not limiting hut insects are. 
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Weeda. climate and soils 

Table 16 shows the countrles in Latin America which have problema with 
weeds, cl1mate snd solls. In relation to aeeda, the grasses, Echinochios 
colonum, Digitaria sanguinalis, and Rottboellia exaltata were reported by 
the majorlty al the delegates partieipating, 

Mauagement al water and varleties 

The problems of water management are main1y related to inadequate irrlga
tion for the crop snd deficiencies in the drsinage systems, As to varleties, 
problems are related to the lack al high-yielding varieties, with good quali
ty and that are earIy maturing, resistant to drought and vigorous, Another 
prohlem ia the inadequate supply al certified seed al those varleties avalla
ble at the moment (Table 17). 

Problema w1th maehinery. rice processing and economie factors 

Varlous delegates from the Latin American eountries reported as faetors 
limtting production: the laek al machinery (tractors, combines, and spare 
parta), inadequate facilities for rlce proceasing (drying, storage and milling) and 
economic problema inherent to internal consumption rlce marketing, to ex
porting and high production costs (Table 18), 

Reaeareh resources and need for trained peraonnel 

Theae faetors were eonsidered by the delegates as basic for improving rlce 
procluction and produetivity in Latin Amerlca. Table 19 indieates the needa 
al trained personnel for the period 1979-1984, as well as the lack al re
sonrees for researeh indicated by varlous delegates. In aummary, for the 
1979-1984 perlad, the national programs requested training for 104 teehni
cians in ahort courses, 55 technicians at the mastera level and 10 at the 
Ph. D, level. 

Rodent.s ancl other animals 

Some delegates mentioned rodents as a prohlem, limtting rice production. 
The delegate from Venezuela mentioned radents, specifically rate, as a se
rious problem in rice production, 
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Table 16. Weed, elimate and soil problema affeeting rice pr~uct{on in Latín Ameriea. Data reported by the 
delegatea participating in the Third IRTP Conference. 

Weeds Climate SoilBV 

Countries 
Narr

Ü 
Bread Red Low Deep 

leaf1 leafU rice temp. water Dronght Salinity Acid Alkaline Organic 
~ ....... 

Argentina X 
Belize X 
Bolivia X X 
Brazil X X X X X X X 
Chile X X 
Colombia X X X 
Costa Rica X X X X X 
Cuba X X 
Ecuador X X X 
El Salvador X X X X X 
Haitt X X 
Honduras X X 
Guatemala X X X X 
Guyana X X X 
Mexico X X X X 
Nicaragua X X 
Panama X X X X 
Paraguay X X 
Peru X X X X 
Dominican Republic X X X 
Uruguay X X 
Surinam X X 
Venezuela X 

y Narrow leaf weeds include grasses and cyperus: Echinochloa colonum, E. crusgalli. Dig1taria sanguinalis, 
Rotthoellia exaltata, Ischaemum rugosum, Leptochloa fillformis. Cynodon dactylon, Leptochloa fascicularis, 
IxopOOrwl unicetus; and Cyperus rotundus. Not all these species are present in the countries listed. 

y Bread leaf: Amaranthus spinosus. 

;V Acid soils with Fe and Al toxicity and P deficiency. Alkaline soils with Zn deficiency problems. 



Table 17. Water management problems and varietal charaoteristics required for increasing rice production 
in Latin America. Data reported by the delegates participating in the Third ffiTP Conferenee. 

Water management High-yielding varieties 

Grain Drought Certified Countries 
Irrig. Drainage Late Early quality Y resiBtant Vigor2J Seed 

Argentina X X X X 
Belize X X X 
Bolivia X 
Brazil X X X X X X 
Chile X 
Colombia X X 
Costa Rica X X 
Cuba X X 
Ecuador X X X X 
El Salvador X X X 
Haití X 
Honduras X 
Guatemala X X 
Guyana X X 
Mexico X X X X 
Nicaragua X X 
Panama X X X X 
Paraguay X X X X 
Dominican Rap. X X 
Uruguay X X 
Venezuela X X X X 

!I Long grain varieties, gond milling yield, vitreous appearanee and intermediate amylose contento 

y Vigor during the seedling stage and resistance to lodging. 



Table 18. 

Countrles 

Argentina ... Bolivia en 
Colombia 
Costa Rica 
El Salvador 
Honduras 
Guatemala 
Guyana 
Nicaragua 
Panama 
Paraguay 
Venezuela 

.Y D.S. = 

Problema related to machinery. riee proeessing and economíeal factors limiting r iee production 
in various eountrles oí Latin Ameriea. Data reported by too delegates participating in too Third 
ffiTP Conference. 

Lack of machinery Ina.dequate 
erocessing Economic factors 

Tractors Combines Spare parts D.S.Y Mills Marketl.n¡¡; Hfghpro-
Domestic Foreign duct!.on costs 

X X 
X 

X X X 
X X 

X 
X X 

X X X 
X X 

X 
X X X X 

X 
X 

Drying and storage. 



Table 19. TraJning needs and lack of resources for research of the national rice programa in Latln Am.erte&.. Data reportad by the delegates 
partic1pating in the Tb1rd ffiTP Conference. 

Trained persolUlel/Number of teclurlcians y 
Soort Courses y M.S. Ph.D. 

'á l m ~ 
~ ~ t ~ 

~ ~ 

i i 
¡;.¡ t 

¡;.¡ 
Countr1es ~ o i 8 I j Lack of resources 

ª j I i f ! 1 8 
~ 1 f f I f 

for research 
S f I "' f "' f i i 8 S 

~ -§ l ~ i 
m J -§ 1 

§ -§ l ~ oj .. "' ,jl '" '" "' 
¡¡: "' 

Belize 1 1 1 
Bolivia 1 1 1 1 

Er.wl 1 2 1 1 1 

Chtle 1 1 1 1 1 
Colombia 1 1 1 1 2 1 X 

Costa Rica X 

Cuba 10 5 
Ecuaror a 4 1 2 2 1 

Haltf 2 7 1 1 1 1 
Honduras 1 1 1 1 

<luyana a 1 16 1 2 1 
Mexlco 4 6 4 a 2 2 4 1 
Nicaragua 2 2 1 1 
Peru 1 1 1 1 1 1 1 1 2 1 1 1 1 
Paraguay a 2 1 X 

Peru 1 1 1 1 4 2 2 1 1 1 
Dominican Republic 1 1 1 1 2 
Surlnam 1 
Venezuela 1 X 

1/ Programm1ng [or the 1979-1984 perlod. 
Y soort courses (3-6 montbs). 



The presence of snails during planting was considered as a serious problem 
in Surinam. The delegate from Haití reported rats, birds and frogs as 
limiting factors, The latter have destroyed the seed beds; due to the sever
ity of the problem dogs had to be trained to scare them away or km them. 

CURRENT STATUS AND FUTURE PLANS OF ClAT'S 

RICE PROGRAM 

JoaquÚl A. González (I.A., MS), Coordinator of ClAT's Rice Program, talked 
about such matters as the importance of rice in Latin America, the problems 
most cornmon to the crop, the historical background of ClAT's Rice Program, 
its accornplishments and current objectives and strategies, and its future 
plans. 

Objectives and Strategies of ClAT's Rice Program 

The basic objectives of ClAT's Rice Program is the development and trans
fer of improved varieties and technology to meet producer and consumer needs 
in Latin America. 

Fulfillment of this objective is being achieved through the following strategies: 

Obtaining high-yielding varieties with good grain quality and resistance 
to diseases and pests. 

Designing and evaluating techniques which enable exploiting the maxi
mum production capacity of the varieties, at minimum production costs. 

Transferring new technology to national programs and other institutions 
through the International Rice Trials or the regioual trials, and by 
strengthening research and extension personnel through training in short 
courses at ClAT or in regional courses. 

Promoting the use of the continuous rice production system, developed 
at ClAT for Latin Arnerica. 
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Future Plans el. CIAT's Rice Program 

Enlarging el. the Rice Program 

In the near future, CIAT's Rice Program will broaden lts research activi
ties to favored upland rice cultivation systems in Latin Ameriea. To thiB 
end, the Program's present scientific personnel (one breeder, ons plant 
pathologist, aud one specialiBt in agronomy) wi1l be reinforced by another 
breeder, a physiologist, aud an economist. In this way, tbe efforts to re
solve irrigated aud favored upland rice production problems in Latin Amer
lea. will continue. 

Technology generation and tranefer at the regional snd intemati0ll!ll level 

Necessary support wU1 continue to be given to research for the generation 
aud transfer of technology to countries in Central America and the Caribbean. 

The IRRl Liaison Scientist for Latin America, Dr. Manuel J. Rasero will contin
ue to develop his current activitles aud wm broaden them according to the 
needs of the national programs. 

Training 

Personnel training activities, with emphasia on techniques on eonverting fa
vored uplaud rice into irrigated rice, will continue. 

Integrated research 

Research has an integrated focus which will enable formnlating a technological 
package (variety. cropping agronomy and water management) for general or 

.specific applications. 

Technical assiBtance 

It ls very important to maintain a technlcal consulting Berrice to meet tech
nical assistance requests of the countries in tbeir national and regional pro
duction eampaigns. 
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DlSCUSSION ON RECENT PROGRESS AND PLANS FOR 

RESEARCH AND BREEDING FOR RESlSTANCE 

TO RICE BLAST 

Considering that rice is the main disease limiting rice productlon in Latin 
Ame rica, a discussion on the research aclvances in this fieId was programmed 
for the Third IRTP Conferenee for Latin Ameriea; the discussion included as
pects on varietal resistance and future plana oí the genetic improvement pro
grams. 

Preaentation oí Reports 
• 

To establish the basis for discussing the prohIem, plant pathologists J. P. 
CrUI, from IRRI, l. Buddenbsgen, from lITA, and D. R. MacKenzié, ~rom 
Pennsy1vania State University (U.S.A.), and rice breeders N. Van Tan, from 
tbe Empresa Braslleira de Pesquisa Agropecuária (EMBRAPA), and C.p. Mar
trnez, from the Instituto Colombiano Agropecuario (ICA) , were invited to speak 
on tbe aclvances and plans oí rice genetic improvement for resístanee to rice 
blast. 

Follow1ng ls a summary of the most outstanding aspacts oí the presentations 
and discussions. 

Dr. CrUI emphasized the precise definitions oí the terminology related to the 
resistance reaetion and host susceptibllity. JI; was indicated tbst the present 
system for measuring the severity oí too reactían, based en the type oí leaf 
lesions (1-4 scale) and on the quantitative estimation oí too leal area affected 
(5-9 scale) (grades 1-3, resístanee; 4-6 tolerance 01" horizontal resistance;7-9, 
suseeptibility) do not evaluate the host'a resiatance from too genetic point oí 
view, since the grades 1, 2 and 3 are included in one definition to show re
sistanee. To avold confusim with the variabllity oí the pathogen, it la nec
essary to evaluate the host's rasistance reactlon for each grade expressing re
sistanee. The description of the symptoms in each degree of realstance waa 
the following: 

Grade O: When lt la not posslble to dist1ngutsh the symptom on the leaf at 
plain sigbt, nor with the help oí a low-power lens. Tilis grade 
indicates resiatanee and is equal to lmmunity. 

Grade 1: Small spots. the Bize oí á pin head. and oí brown color, are a typ
leal hypersensitive reactlon. 
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Grade 2: Similar to grade 1, exeept that too apota are alightly larger. Thia 
ia also a hypersenaitive reaction, 

Grade 3: Gray, necrotie rounded spots, slight1y oval in sbape, 1-2 mm in 
diameter wíth brown margina. This is a susceptible reaction but 
highly tolerant or presenting horizontal resistance. 

Dr. Crlll inaieated that in U¡ese reactlon grades there are three types oí re
sistance, whieb muat be explolted by breeders and plant patbologists in too 
developing of rice varietiea resistant to rice blast: a) monogenic resiatance 
represented by the grade O reaetion; b) hyperserudtive reaiatanee eharacter
ized by reactíon grades 1 and 2; and e) tolerance, or horizontal or multigenie 
resiatanee eharacterized by reaction grades oí 3 up to 5, aeeording to the inter
national evaluation seale. Emphasis waa plaeed on too need to determine wbat 
type af host reaction would be mosto desirable to use in a breeding program,as 
well as the need of having a basie understanding of the reslstance genes in tbe 
rice varieties and oí tbe patbogenic genes in tbe fungus population. 

Dr. Buddenhagen indicated tbat IITA'a Rice Program bas as one of its main 
objeetivea the incorporation af an intermediate or moderate level af reaiatanee. 
To tbia end, various aeleetíon teebniques are being tried in tbe field under up
land -conditiona to identify material witb atable reaistanee. In West Afriea 
tbere are a great number oí rice varieties with stable reaiatanee, whieh have 
been aeleeted by the farmera, but theae are ta11 and haya low yields. The 
fact was empbasized tbat the incorporation oí stable reaiatance into improved 
rice material is neeessary and that tbere are meehanisms to aehieve tbia 
whieh muat be explored. Mutation can be a useful means to obtaiIi semi-dwarf 
varieties with stable resiatanee from the ta11 varieties with atable reaiatanee, 
without siguifieant1y ebanging tOOir genetie base. Dr. Buddenhagen's experi
enees indicated tbat varieties easily ehange their reaelion to the pathogen de
pending on the environmental condltions (in poor environments the disease does 
not show'/. tbe planting density (in broad apacinge the incidenee is lower). too 
cultul'lll system (under irrigation and llpland with high moisture. the develop
ment of the diaease ls leas), and the numher oí testa (only one test does not 
indieate resistance). Finally, the researehers were urged to decide when 
making a selection, what is an adequate trial site and wbat level of resistance 
ls desired to satisfy tbe needs oí the reglon. 

Dr. N. Van Tan reported on the rice blast research aetivities af EMBRAPA's 
Rice Program in the Centro Nacional de Pesquiaa - Arroz Feijilo (CNPAF ). 
Current research i8 eoneentrated on: a) the germplasm test far identify10g 
sources af resistance in the native and introdueed material; b) the evaluation 
oí horizontal resiatanoe in looally adapted varieties; e) determining the param-
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eters·for measurlng horizontal resistance in segregating populattons; and ~ 

selecting varieties with vertical resistance, through backcroases and forma
tton el multilines. 

The new strategies are concentrated on: a) diversiftcation of reslstant var
leties - lncluding the incorporation el vertical resistance genes into the var
ieties cultivated under uplaOO conditions, such as IAC 47, IAC 5544, IAC 25, 
Pratao Precoce; b) the formation el multilines from the strategy described 
in (ah e) pyramiding of vertical resistance genes in a desirable variety; aOO 
~ obtaining varieties with horizontal resistance, This strstegy will be in op
eration after determining the evaluation methodology and the inberitance el hor
izontal resistance. 

Dr. D. R, MacKenzie presented aOO discussed in detail 15 concepts el hor
izontal reslstance held by different scientists. He indicated that an operation
al definition does nOl; exist and propoaed that horizontal resistance he cOllSid
ered as an apparent reduction of the infection rate. 

A practical electronic computer ls available for pred1cting weather conditiollS 
and ordering the appl1catlon el fungicides when humidity and temperature con
ditions favor the development el the disease. 

Dr. C. P. Martlhez reviewed ICA/CIAT's cooperative work related to breed
ing for resistance to rice blast. Various alterllBtives are being explored for 
obtainiy.g rice varieties with stable resistance. but the advances are restrict
ed by tbe lack of information on genetic, patbogenic aOO epidenrtologic aspects 
el the fungua. There ia no informstion on the number of genes present in 
thoae varieties which are a source of resistance, such as Tetep, Carreon, 
Disai Hatif, C 46-15 aOO Mamoriaka; nor is there information on the similar
ities or differencea between functionsl genes of these varieties. However, ef
forts have been concentrated on: a) incorporating resistance from major genes 
to the promising material tbrough single, double aOO triple crosses; and b) 
pyramiding of major genes from different sources into one variety. Eleven 
Unes have heen selected to be evaluated in yield and regional trial!,! in Colom
bia and in other countries of Latin America through the IRTP. However, it 
cannot be ascertained yet that pyramidal grouping has heen achieved; el se
lection of. multiline varieties with different resiatance gen!ltypes; d) improve
ment for horizontal resistance through the concentration el minor genes, 1'e
current selection to give strengthen horizontal resistance, and by combining 
vertical and horizontal resistance (this laat strategy is still in too planning 
stage), 
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Dr. S. W. Abn, elAT's Rice Program plant psthologist, indicated fllture re
searcb plans In relation to rice blast: 

1. Examlnatton of the genetic dlveraity In tbe sources of resistance <sud 
in tbe pathogen by mesns cA the use cA differential varieties for Latln 
America. 

2. Evaluation of genettc material in tbe Rice Progrsm snd tbe germplasm 
introduced. 

3. Genetic studies on the lnteraction between host aOO pathogen. 

4. Simulation and evaluation cA the different projects for utUjzing sources 
of resistance. 

5. Integrated management for controlling the disease. 

Identification and Development of Methods of . Breeding for Resistance to Rice 

Slnee there la no adequate methodology to induce a good rice blast infectlon on 
the aegregating populations under field couditions, nor is tbere a methodology 
for ideutifying th08e planta with borizontal resistance, tbe discussion on this 
subject bad the objective of collecting suggestions and ideas which would focus 
breedera' research on more practical and asfe psths. lt was suggeated that 
the international centera and national tnatitutions give priorlty to the identifi
cation of: a) sources cA homontal resiatance; b) techniques to isolate, in tbe 
segregatlng populations, those planta with borjzontal resistance; snd c) techniquea 
for inlhclng under field conditions. good rice blaat infectiona, especiany on 
tbe neck of tbe panicle. 

The metbodology auggested aa most appropriate could be testing genetic ma
terial directly in the field under upland conditiona, selecting planta havlng tbe 
least affected foliar area snd discarding th08e abowing infectlon en the paniele 
neck. 
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Cesar P. Martinez, National Coordinator for ICA's Rice Program, explsins the evaluation 
of the rice blast nurser~'in infection beds st ICA's experimental center in Palmira. 
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Collaborative Researcb on Rice Blast in Latin America 

Various aspects related to testing genetic msterial for resistance to rice blast, 
were discussed. Tbe possibility of testing tbe material under field condltions 
and discarding tests in infectíon OOds was discussed; bowever, .tbe consensus 
was that, until tbe most adequate metbod for evaluating tbe material ls known, 
infectíon beds must continue to be used to determine a materilll's reaction in 
the seedling stage. Tbose programs baving tbe necessary facilities can plant 
the material under field eondltlons to evaluate reactions during tbe ad!1lt· plant 
stage (infection on tbe neck of tbe panicle). 

So that ClAT snd IRRI can work more efficiently to solve tbe rice blast proh
Iem in Latin Ameriea, tbe national program teehnicians were requested to 
indicate tbe type of material wbicb tbey would like to receive. With the ex
ception el. Bolivia, Chile, Paraguay and Surinam, tbe delegates expressed their 
ínterest in continuing to receive germplasm froro the rice blast nursery andl 
or segregating and advanced material. Some el. the delegates suggested that 
tbe rice blast nursery includes commerci¡¡l varieties froro tbe region and tbe 
differential varieties. Too delegate from Brazil suggested tbe incluslou of 
early msturing material adapted to upland conditions. Table 20 sbows the 
types of material requested for evaluation to rIce blast and to isolate tbe re
sistant germplasro for use in crossing and promotion to yield triaIs. 

55 



Table 20. Germplasm requested in the Third IRTP Conference for Latín Amerlca for evaluatlon 
of ita reaction to rice blast. 

COUItrle s 11 

Brazil 
Colombia 
Costa Rica 
Cuba 
Domlnlcan Republic 
Ecuador 
El Salvador 
Honduras 
Guatemala 
Guyana 
Meneo 
Nicaragua 
Pansma 
Paragnay 
Pero 
Uruguay 
Venezuela 

Nurserles U 
VIPAL IRBN 

x 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

X 

X 

X 

X 

X 

Germolaam 

SegregatiDg materlal ji Advanced material y 

X 

X 
X 

X 

X 
X 

X 
X 

X 

!I Those countrles in Latin Amerlca not included do na: desire at the momeIt to receive 
material for evaluatiDg reactions to rlce blast. 

11 VIPAL = International Rice Blast Nursery for Latín Amerlca, to be dispatched by CIAT. 
IRBN = International Rice Blast Nursery, to be dispatched by IRRI. 

Y Material to be diapatched by CIAT. 
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Wolfgang Jetter* 6. P aulo Serg:lo Carmona. 
Estaci6n Experimental lNTA Instituto R:Io Grandense 
CasUla de Cor:t'oo N° 57 do Arroz 
Corrientes, Argentina Caixa Postal 1927 
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Brazil 

Francisco paz Antelo 
CIAT 7. Sidnei Blcca da Rocha 

CasUla 247 Instituto R:Io Grandense 
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Campinas 
Caixa Postal 28 

Peter G. Lee 
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Nguyen Van Tan EMERATER 
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Goiania, Goiás, BrazU Brasilia, DF. BrazU 

* Nationaf program leaders who cancelled their participation. 
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10. Jairton Almeida Dlniz 17. Benjamfn Rivera 
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SEP /Norte-W3-Q515 Apartado Aéreo 206 
Lote 03 Monterfa, C6rdoba 
Brasilia, DF, Brazil Colombia, S.A. 
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EMBRATER ICA - La Libertad 

SEP /Norte-W3-Q515 Apartado Aéreo 2011 

Lote 03 Villavicencio, Meta 

Brasilia, DF, Brazil Colombia, S.A. 

12. Dierson Farias Novaee 19. Hernando Suárez 

EMBRATER FEDEARROZ 

SEP /Norte-W3-Q515 Apartado Aéreo 52772 

Lote 03 Bogotá, D. E. 

Brasilia, DF, Brazil Colombia, S.A. 

13. Valdemir Moura Oliveira Lima 20. Rafael Robayo 

EMBRATER !CA - Nataima 

SEP /Norte-W3-Q515 Apartado Postal 02 

Lote 03 Espinal, Tollma 

Brasilia, DF, Brazil Colombia, S.A. 

14. César P. Martihez R. 21. Gustavo Villegas V. 

ICA FEDEARROZ 

Apartado Aéreo 233 Apartado Aéreo 52772 

Palmira, Valle, Colombia Bogotá, D. E. 
Colombia, S.A. 

15. Dartb Leal Monsalve 
ICA - La Libertad 

22. Patricio Vargas 

Apartado Aéreo 2011 ICA/FEDEARROZ 

Villavi<lencio, Meta 
Apartado Aéreo 233 

Colombia, S.A. 
Pa!mira, Valle 
Colombia, S.A. 

16. Edmundo García Quiroz 23. Kitty Cardwell 
ICA ICA - La Libertad 
Apartado Aéreo 233 Apartado Aéreo 2011 
Palmira, Valle Villavicencio. Meta 
Colombia, S.A. ColOmbia, S.A. 
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25. 

26. 

27. 

28. 

29. 

Peter R. Jennings 
CIAT 
Apartado 55, Coronado 
Provincia de San José 
Costa Rica, C.A. 

José l. Murillo 
Ministerio de 
Agricultura y Ganadería 
Apartado 10094 
San José, Costa Rica 

Manuel H. Carrera 
Ministerio de 
Agricultura y Ganadería 
Apartado 10094 
San José, Costa Rica 

Rolando Gonzaez 
Ministerio de 
Agricultura y Ganadería 
Apartado 10094 
San José, Costa Rica 

Gustavo Veitra Montero 
Ministerio de la Agricultura 
Calzada de Rancho Boyeros 
y Crucero Armada 
Municipio Cerro 
Havana, Cuba. 

Alfredo Gutiérrez 
Ministerio de la Agricu1tura 
Calzada de Rancho Boyeros 
y Crucero Armada 
MunicipiO Cerro 
Havana, Cuba 
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30. José Roberto Alvarado 
lNJA 

31. 

32. 

33. 

34. 

35. 

36. 

Est. Exptal. Qun.AMAPU 
Casilla 426 
Cblllán, Cliile 

Francisco Andrade 
lNJAP 
Apartado 7069 
Guayaquil, Ecuador 

Julio Delgado 
INIAP 
Apartado 7069 
Guayaquil, Ecuador 

Loyd Jolmson 
INIAP 
Apartado 7069 
Guayaquil, Ecuador 

Washingion Peñafiel 
lNJAP 
Apartado 7069 
Guayaquil, Ecuador 

A. Vivían E. Chin 
Guyana Rice Board 
1 & 2 Water Street 
Georgetown, 
Republic of Guyana 

Leroy Small 
Guyana Rice Board 
1 & 2 Water Street 
Georgetown 
Republic oí Guyana 



37. Luis AlbertD Guerrero* 
Ministerio de 
Agricultura y Ga:naderfa 
CENTA 
San Salvador, El Salvador 

38. Walter Ramiro Pazos 
IOTA 
5a. Av. 12-31, 
Zona 9 
E dificro ''El Cortez" 
2· nivel 
Guatemala, Guatemala, C.A. 

39. Carlos Alburez 
ICTA 
5a. Av. 12-31, Zona 9 
Edificio ''El Cortez" 
2° nivel 
Guatemala, Guatemala, C.A. 

40. Claude Grand-Pierre 
Service de Recherches 
Agriooles 
DARNDR-DAMlEN 
Po rt-an-Prince , 
Halti 

11. Napoleón Reyes* 
Ministerio de Recursos 
Naturales 
D.A. R. #3 
San Pedro Sula, Cortés, 
Honduras, C.A. 

42. Leopoldo Crivelli 
Ministerio de Recursos 
Naturales 
D. A. R. /f3 
San Pedro Sula, Cortés, 
Honduras, C.A. 

60 

43. Leonardo Hemindez Arag6n* 
INIA 
Apartado Postal # 12 
Zacatepec, Morelos, 
Mexico 

44. José Manuel Bravo B. 

45. 

46. 

47. 

48. 

Instituto Nicaraguense de 
Tecnología Agropecuaria 
Apartado 2648 
Managua, Nicaragua, C.A. 

Eze~iel Espinosa 
Universidad de Panamá 
Facultad de Agronomía 
Estafeta Universitaria 
Panama, Rep. de Panama 

Carlos Reyes 
Universidad de Panamá 
Facultad de Agronomía 
Estafeta Universitaria 
Panama, Rep. de Panama 

Rolando Laeeo 
IDIAP 
Apartado 6-4391 
Estafeta El Dorado 
Pananul 6, 
Rep. de Panama 

Jorge Esteban Rodas 
Ministerio de 
Agricultura 
Eatacl6n Experimental 
Caacupé, Paraguay 



49. José Hernández Leyton 55. Benito Rodríguez 
Ministerio de Depto. de Recursos Externos 
Alimentación Secretariá de Estado de 
CRIA n Agricultura 
Apartado 116 Centro de los Héroes, 
Chiclayo, Pero Santo Domingo, 

Dominican Republic 

56. José Miguel Cordero M. 
50. Alberto Jiménez ELANCO 

Universidad Nacional Santo Domingo. 
"Pedro Ruiz Gallo" Dominic!lm Republic 
Lambayeque, Peru 

57. Mohamed J. Idoe 
Rice Research and Breeding 

52. Rafael Olaya Station 
Miniaterio de P.O. Box 26 
Alimentación New Nickerie, Surinam 
CRIA n 
Apartado 116 
Chiclayo, Peru 58. NicolásChebataroff 

Centro de Investigación 
Agrícolas 
"Alberto Boerger" 

51. Victorino Saavedra Estaoi6n Experimental del Este 

Miniaterio de 33 ute 23, Uruguay 

Alimentación 
CRIA n 
Apartado 116 59. Anfbal Rodríguez Herrera 
Chiclayo, Peru CIARCO/FONAIAP 

Estaci6n Experimental 
Araure 
Apartado 102 

53. Manuel E. CastUlo M. Araure, 

Secretarfa de Estado de Estado Portuguesa 

Agricultura Venezuela 

Estación Experimental Juma 
Bonao, Dominican Republic 

60. Alberto Salih 
FONAIAP 
Estaci6n Experimental 
Calabozo 

54. Yin-Tieh Hsieh Apartado 14 
Misión Técnico-Agrícola Calabozo, 
Estación Experimental Juma Estado Guárico 
Bonao, Dominioan Republic Venezuela 
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61. Luis L6pez 69. Alexander Grobman 
Programa Delta CIAT 
CVG Apartado Aéreo 6713 
Apartado 2224 Cali, Colombia, S. A. 
Caracas, Venezuela 

70. B.A.C. Enyi 
WARDA 

62. Harold E. Kauffman P.O. Box 1019 
IRRl Monrovia, Libería 
P.O. Box 933 
ManUa, Philippines 

71. Jean Loup Nottegbem 
r,¡ lRAT 

BP 604 
63. J. P. CriU Bovake, Ivory Coast 

IRRI 
P.O. Box 933 
Manila, PhUippines 72. Iván Buddenhagen 

lITA 
P.M.B. 5320 

64. Héctor Weeraratne Ibadan, Nigeria 
CIAT 
Apartado Aéreo 6713 73. Pablo Buriticá 
Cali, Colombia, S.A. lCA 

Apartado Aéreo 151123 
Bogotá, D.E, 

65. Sang-Won Ahn Colombia, S.A. 
CIAT 
Apartado Aéreo 6713 74. J. C. Lozano 
Cali, Colombia, S. A. ClAT 

Apartado Aéreo 6713 
Cali, Colombia, S.A. 

66. Joaquín A. González, F. 
ClAT 75. David R. MacKenzie 
Apartado Aéreo 6713 Tbe Pennsylvania 
Cali, Colombia, S. A. State University 

College of Agriculture 
Department af Plant 

67. Manuel J. Rasero Patbology 
ClAT/IRRI 211 Buckhout Laboratory 
Apartado Aéreo 6713 Universlty Park, Penn. 16802 
Cali, Colombia, S.A. U.S.A. 

68. Fernando Fernández 76. Carmen de López 
CIAT Programa Delta CVG 
Apartado Aéreo 6713 Apartado 2224 
Cali. Colombia, S. A. Caracas, Venezuela 
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