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1 I NTRODUCT IN 

The International Rice Testing Program (IRI[') for Latin America 
and the Car ibbean is sponsored by the Interniati ,onalNic.:e 
Mesearch Inst i tute ( IR.I ) with funds from the Un ted Nt3 cns
 
De\elopmert Prograhme (UIIDP) and by the Centr'o 
 I, i.t. r F ;o l cld 
Agra culttira Irpi cal ( CIA I i Ps) n etw'or ::ici intprnA.,i'rL- .oal 
cooperatrlon provi des a research; 1 in:: among the nati ciial 
programs in the reg:ion and the rice prograr, of CIAI and those of 
the Genetic Ea.uat ion and UtiIzat3O, oV Il.[I 

IR[P's activities in Latin Arieraca and the Caribbean are
 
oriented t o: (a) the eva1Unator,, r-..r IJec Li onr c nd distr ihution of
 
improved germpl. asa to the national prograims th"nuc, h nLi'Eriesr
 
speciTically oricrented to the crop li itat-,ions ot rice in the
 
diftrerent production ecosystems; (b) to obtain antormataLaon 
through Vi ts and olservatio tri ps or the product on pioblerl s
 
of t he di t f rent ecosy;stems, Lunav .or an d Iden t 1 i 7at a on o"
 
gerMRnpiESlr thr ouicj ii the cooper ati3vre unew ,r r ? Inei E andci
am-arc: d 

training or ' ; (c) oryan o o rw nce. i-th thf
 
cooperat ,r Lats di scL th e aid 01
 

F.o ;leC::,r sm:i ronr 
scienis to is prol I eis advaLE 

-to reg l iona ,h-ps' the 

patholooints and otler pcalC. I ,. lor eva JuLia t ]i
 

research and concILct won wi th broo-ers, 
the 


selection, and harvestirg cl a:.o.-upriate naterias s .pec tC. i.!.
t3 
ror certain producti on i- il,-.

"1I'e VI conrence warE held on Auiust 4-V, 19W in W.A-Paliiira 
a.nd (-om1l amlented PyJ a V i; at to L. A I-Santa Hosa, .1CA-La L bert ad 
and the seed py"d.JLt aon plant ",ormillano" in Villav3 cencio. 
Some 4/ sc 3u r. 3:3c pat ed- lea d- I [ n pOoljiai'istir Pa 2Y ot nati oa 
froIm l'I O ltrie, z scientistE. lrorhr [tH and Is s.cien-:is'., 
associa tes arid re e.arch assistarnts from the LJAI Nice Hrogra. 

This report mliri tie ses ions the "a _.es inaugral oi coni orpn 
the reports prc-o.ted 3in Ihe p- ; nrso "Siel ection lthod.ol, ". 
behavi or o projiIh nn i di s Puih ai the. l p.1 auili ' L -d I ''.'-I 
discLslsion on prod.ct: t I ostl ipi' o prufiL Jurisc csos La ii! r- proFduct ion 
Tnd th,e. cl ,arat ":.ues-.. I r-ml t, q C' iI tie 3 i t carnal. onA I conter S 
C J.AlI/ '.j nati onal orby. tn proyraiz, the decisions 
r'eciiirhedotiaFns on the rpcrgan i.at1jon or the 1(1 P in Latin 
Amhier'i ca and tie ari , dLtal.,a.na oan tIe pruson L situa tion o' rice 
piroduction in the r:ion based on Eurveys 1IorII Ulated bA tie 
heads Ot Ithe ratioa i. programils. 
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2. 	 INAUGURAL SESSION 

This confn'- pre was inaugurated by Dr. "ustavo Nores, Adjutant
 
Din'ector for Cr-rr Research 
 in Rice and 'Iropi cal PastuLres at
 
CIAT, who welcomed the parti cipan 1s and emphasi .-r-d th(-,

irmportance of this event as a highly efficient means tor
 
discussing research problems and needs o- the national 
 programs, 
to report on the research progress for the interation,] centers 
and to establish priorities for cooperative research in the 
region for the benefit of the national programs. 

Dr. Nu)res also informed the participants of the broadpning uf 
thp 1 R I ' L OPrat L v. netwrk to the Carkhbean wi th tnre direct
 
Support from IRRI and CIAI to fLrther strengthen the rice
 
research proqrams 
 of the coutn tries in this region. 

Dr. D.V. Seshu made the introduction to the VI confer en e with
 
an u,::planation o[ the .global network 
 for the evaL nat urn of- rice
 
germplasm with special reference to Latin America 
 and at the
 
same time inforrre(J the partic:ipan s of Lthe pr incie ,bjictives
 
o 	 the conferen(e which are to discuss the "ol lowing ii ems wi th
 
the leaders of the national programs:
 

a. 	 The new reorganization of the IRiP for Latin ArPriLt.
 
and the Caribbean oriented to better serve the
 
cooperators in the region. 

b. 	 The present structure of the CIAr Rice Program and the
 
selection methodologies. 

c. 	 1he behavior of the INIP germplasm distributed i" 'LV2-814
 
throuyhout Latin America,
 

d. 	 Ihe problems o[ the national programs in the region and
 
the collaboration requested from the international
 
centers, CJAI and IRRI to solve these problems, an d 

e. 	 To observe the research activities ot the CIAI Rice 
Program in Santa Rosa, ICA- La Libertad, irrigated and
 
rainted, and the seed production plant "Vemillann" 
in Villavicencic; to observe the different stages in the 
processing o certified rice seed. 

Dr. Peter R. Jennings, CIAT Rice Program leader, spoke about the 
new organization of the CIAT program and the proposals for the 
reorganization of IRIP activities in Latin America.
 

With respect to the new organization of the C AT Ri ce Prograr,
Dr. Jennings noted the present decentralization of research 
being carried out in three work sites, as: 
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a. 	Colombia
CIAT.Santa Rosa: an upland tavored ecosystem with
 
fertile soils, abundant and well-distributed rainaliJ, and
 
high Itungal disease pressure. In this system, segregating
 
populations an d advanced materials are evaluated to be
 
disi.rbuted [hro.cuh the 1RrP to cooperators in the recgion. 
ICA--[. Libertad: irrigated acid soils which facilitate
 
the selection of materials resistant to iron toxicity
 
which are of interest to the various programs in the
 
region.
 

ICA-La Libertad: rainted, acid infertile soils,
 
abundart and well- distributed rainfall. This
 
ecosystem facilitates the selection of materials
 
tolerant to aluminum toxicity and fupgal
 
d:is.ao,,vns. MNalerials of interest for the potential
 
rice production :ones ot existing savannas in
 
Colombia, Ven .:uela, and Brazil- Amazonia.
 

CIAT--Palmira: laboratories for the evaluation of the 
cjrain quality and the resistance to sogata and the 
hoja blanca virus. Anither cultivation. In the rield, 
advanced m,.aterials are multiplied and selected for 
distribution through the I rP to the national 
procg rams.
 

b. 	Pananii--
In c:ooperation with the Instituto de Investigacionei., 
Agropecuaris (IDIAP) in David, Chiriqui, a 
Pron ising econ.ystem, representative or Central
 
America and the Yucatan peninsula in Hexico, and
 
Rio Hato, a promising moderately dry ecosystem
 
with moderateli fertile soils and erratic rainfall
 
with short dru periods). In these ecosLjstems, the
 

segrecjating and advanced populations are evaluated
 
which are ot int:erest to the Central American and
 
Mexican programs.
 

c. 	Peru-
In cooperation wit, the Instituto Nacional de 
Investioaci ones Pecuarias y Agricolas (INJ. PA) in 
la Welva-larapoto, Huallaga Central and Alto 
MaIuo. Irrigated ecosystem with good disease pressu."e, 
princiF,allu iamiL.llmntosporiosis, rice blast, cercosp.riosis 
and hoja blanca OAlto Mayo). 

With e.,riect to the reorganization of the IWrP act ivit.es in 
Latin America, Dr. Jennings stated that this cooperative netwjork
 
was created to better serve the national programs and the
 
reorganization is oriented to correct some deliciencies in 
the
 
SLUpp J C)1t germl"lasn to meet the needs or the programs and to 
achi .ve, tIrnuyh con tceren com and workshops, greater 
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p;u,t"i cirp 1~~tinan d C11 ;iCL.SS .on c1" ctUI ,monr probt I teirs in tfh c:rcpI::
 
pr dO(J Uc;jh J t of Ec C
C i i j.OT e c:'rpiE; cI__luE9 1 COTI. 

j'. J(?T'iri3. r'i pr cs'(. t- i a SLUTIEIr .j o, t hc? pr(_)c) s(?(.( A riq -. ( I A ]c.
 
I c . I t7fLion ILav1 r:Iir ~t cici i L'~ISijc:
s o i V
 

1i'1y. : . n i i _ t aic)n s i(,I-l,c f , r I : vi t.I-ot
J ,,'I(:IC)9 jI T E I*1i 

e? (_r?-,nar J, d:l jin c. -)pr'ov 1n. t I-
to b(? ,uc 1 a(I .d r It,r con t i'" :'11Cc. 

TABLE 2.1. Summary of the changes proposed for the reorgonization of the IRTP in
 

Latin America
 

ACTIVITY PRESENT 
 PROPOSED
 

GEPVIPLASM a) IRTP-IRRI nurseries in a) Evaluate in the three ecosys-


EVALUATION CIAT-Palmira. tems in Meta: irrigated acid
 

soils, promising upland,
 

upland acid soils-savanna
 

b) Nominations by national b) Multiplication in CIAT-Palmira
 

programs in CIAT and 
 and inclusion of all candidates
 

selection of the best in VIOAL.
 

lines
 

IRTP NURSERIES - Seven nurseries 
 - One observation nursery, VIOAL, 

FOR LATIN AMERICA General nurseries with specific sets by 

VIRAL-T ecosystem.
 

VIOAL (for irrigated and
 

promising upland)
 

VIOAL-SNF (Non-promising
 

upland)
 

VIOAL-IIB (Hoja blanca)
 

Specific nurseries
 

VIOSAL (Salinity) - Discontinue dispatch from CIAT.
 

VITBAL (Low Temp.) The natio programs request
 

VIRAL-F (Deep water) 
 them from IRRI through IRTP-CIAT
 

IRRI NURSERIES/ Some national programs - National programs can request
 

OTHER MATERIALS request them directly from any nursery from IRRT through
 

IRRI or through IRTP-CIAT. IRTP-CIAT.
 

Continues...
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Table 2.1. (Cont.) 

ACTIVITY PRESENT PROPOSED 

SEED DISPATCH 60 g distributed in 6 - 40g distributed in 4 packets 

packets (10 g/packet) (lOg/pakcet) numbered. 

numbered for planting in Plant as for observation plots. 

6 rows 5m long/selection. 

with list of materials. 

DATA TAKEN Cycle, plant height, - Cycle, reaction to ecological 

lodging, yield, diseases stresses and yield only in 

in all materials selected materials. 

DATA REPORTED 4 to 6 months after - One month after harvest. 

harvest. 

NURSERY REPORT Final report one year - Two final reports: 

after harvest, a) For the northern hemisphere 

and Ecuador which would be 

sent three months after 

harvest. 

b) Southern hemisphere: three 

months after harvest. 

Continues... 
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Table 2.1. (Cont.) 

ACTIVITY PRESENT PROPOSED 

CONFERENCES One biennial conf ance in 

CIAT. Some researchers 

from each national program 

participate, 

- One central conference in CIAT 

every three years. The heads 

of the national programs 

participate. 

- Regional conferences every other 

year. 

a) Central America to strengthen 

the meeting of the PCCMCA every 

two years, with the participa

tion of researchers from Mexico 

and other countries in the area. 

b) Brazil to collaborate with the 

Irrigated Rice Conference every 

two years. Researchers from 

Argentina, Paraguay and Uruguay 

participate. 

OBSERVATION 

TRIPS 

One observation trip in 

alternate years to the 

biennial conference. 

- Selection Meetings 

a) In Panama every two years for 

Central America countries and 

Mexico. 

b) In Colombia (Villavicenclo) 

every two years for countrieE 

excluded from the regional 

meeting: Venezuela, Ecuador, 

Peru, Bolivia and Colombia. 

Continues.... 
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Table 2.1. (Cont.) 

ACTIVITY PRESENT PROPOSED 

ADVISORY - Non-existent 
- Form an advisory committee with 

COMMITTEE 
representatives from Mexico, 

Central America, the Caribbean, 

South America, TRRI, CTAT to 

analyze, approve and recommed 
the policies and research needs 

of the network. 
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3. SELECTION METHODOL.OGY 

3.1 M I:IOD-LU(.OGIIES FOR THE EVALUA'uN OF RICE QUAL I rY 

(Lesar P. Martinez*
 

3.1.2. Introduction 

"there are many and diverse tactors which affect the qualit1y of 
to thorice. Some refer to the characteristics intrinsic 


and its handling; col lection;
variety and others to the harvest 


transport, drying storage, processing, etc. Sevpral 

rec.('iiimenldat ions have been made to reduce the perc en tago 0

in certain
brol.:en rice but tlhese recommerlndationrs are not app].ied 

t 


areas due to fac:tors related to tnte management o the crop or to 

sociO-"c0nolnic factors. 

between farlmer s and
As a consetiuence, there are discrepancies 
f-a rmers cannot obtain the millbr e..eders, generally because the 

U iel,ds under their own conditions ,,hlich were reported otr a 

specific variety under experimental conditions. 

several criteria for the evaluation ot theThe breeders use 


milling and cooking quality of promising .lines: the presence .f

the mill yiel d, the
 a wlhite belly, the length of the grain, 

percenta'-w of whole grain rice, gelatinization temperature, and 

aI '-. content. However, each ot these parameters measures a 
tle ricespeci chiaracter and does not indicate the quality otci 

whicl the farmer will obtain under his own conditions. As a
 

result, the efticiency of some ol the metlhods used in the 

evaluation of quality must be improved in order to give- breeders 

more precse intormation. 

to carry out quality
Results and recommendations are presented 


trials. 

3.1.3. Methodologies and 

Recommenda t ions 

3.1.3.1. rThe White Belly 

Under ex.perimentaI condit ions discrepanci.es have been observed 

among data on tle wI ite beJ.lyn corrosponding to a line planted i 
Ihe whitethe sale site but in1 dit1 ren t sermesters (lable 3.1). 


Lic- cnntroi andi t he environmerlt conLtribu tes
be].y is tn dCer ujf Ii-
s 1 i the sample sh ould(e' on 

c e 
- I[) Li,?o a b ..Iween T he wh ite

s.trcnlc _ t 1t sci 'prus.- but the size ot 
? Lionshi p W 

.. o i (()Ti 5iIr il lI. VLi h.i 


]J(.J.an ci the size ()- thc- sample, 100i advan ced lines wore
 

* Breder, Rice Program, CIAI. 
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TABLE 3.1. Variations in the white
 

belly
 

Semester
 

Entry A B
 

IR 25924-51-2-3 . 0.8 2.0
 

P 2017 F4-18--IB-1B 1.0 2.4
 

20117 (F4) 0.2 1.6
 

20250 (F4) 0.2 2.4
 

selectd arid subsarili es were taken from each of 3, 20 uclI lJUg.
ELach subtbsaiip .Le was coded for whi i belly Inct the quality
laboratory and the data is pres.ntied in Figure 3. 

The expeiienice incicates that rice which has excc,l.lent griain 
appcoaran ce has a white belly of less than 0. / while thosec
ujrains with values of 1. had an acceptable appearance. in
 
Figure 3.1, 
it was observed that i1 the objective is a r 3c with 
an acceptable appea;ance (white belly of 1.2) then based c)n
saripl,0- 100g, lines could beur 21 identified whi ch have this
 
charac Lersl 
 ic. Put when the sample size was reduced to 3y,
then 41 lines were cl.assified as excelJ, enL (twh ite bel. y ot 0.7),
Llet r-c.[ally only 21 were excellent and tle rest uere si;ily

acceptable, i.e. the efficiency is only 51/. when a 3Y sauipie is
 
used.
 

However, it the objective is to identify lines with an
 
acceptable appearmni.e (white bclly of 1.2) 
then the si tuL-t ion
 
changes, i.e. 54 lines 
 tI as
are class i. ed act-ept-ab.1 e wh,n 1Izji.,,.1y
 
F PiT,pJ.esare used. ,L"1tIh is number incr .ead- to 6/ when L..:sied on
 
.. 3g.
t sample of 
 Of the 6/ lines onlyj 52 had an acceptable 
appearance and the 15 others corresponded to erroneous read-Jt(?is.

I. n addition, two lines; with acceptable grain qua. Ity wCe n1ol 
in C. udU he ency is /% ( t2/67 ) when a 3g sample Is usedCk. eFci-L. 1 
lor ite ideiit tiication of lines with acceptable qLaIi ,y 

I- cIlowing Sale .1.j.ne of reason ing , '17Al ies(. t hi S were classiried
 
s e JEII L on i i:
C- 1J. basu.?d sann I0e-3s but tlis 11uiribur . toincrreased 

.. oJhenLIL sam ,.It* Wat,s > Wlj. te 3 , nl 2. u'-r-w l e;c.l Ionl 
arid IJ ajc.r:al::,le, ] * . tli( 21 iciency 6'.)% whlun sanip.lul is sizes 
o1 ":',)cg are Lis.;ed to jd ntil y. cx .-.Jent quaIality ard 81". to 
i clentify1 ac(Cwptal.e qua i i . 
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1hesp data suyj.g.stt that 17le 1eveI of precision desired dc:pns 
'
up(.. he .ize ot the sample and ol t he proposed ob c t ves if 

i1( ohljec: t iVE S ex cpl.lent q.ta J.It , Samples Of 3 aid .,:' J1g1]

cj ivf a level of 
 Precisiol ol 1'I 65%, rcOIr-.Sl(,vi,_JLanld . j . I Ft I.
 
objective is an accepL-al:)Ie appearance, tihe 3 and 
 ".'.g s rrp].es
 
will give a level of 
precision of 78 aniu E!'/%, respectivwly. 

In a breedinc progr am suLch as tI at of CIAI J. wjht lch hei ar
 
gene-rations are evaluated under opland 
 conditions and in dir'cc. 
seeding, it is very difticult to take sarriples bigger t'haT '3g 1or 
white be.Lly aalJsis. In this case, we suggest using 3g aripJ.r:5 
to i dentif"y li est itl , 
accceptable Cqua. ity but Use 100g samples as son as ttiicL3 reach 
advanced yenerati :rn levels ([ ! and F:6) to eliminate those Wi LIi
 
infer'ior qualIjtY.
 

3. 1.3.2. All:aline Dispersion
 

The .. :aline dispersion trial iL used as an evaiLuation of the 
gelatinization and cooking temperature o1r a rice sLiriple. T[.,.,
riethod described in the Standard Lvaluation Systeirt fo ri :p i:,
the one most frequentlY used. Neverthe less, in curtain peak
worl:: periods it would be advantogeous to process more rapidl.y
tie incomi ny tieold material. lo determine the i ]-.lu T)o of 1ii:,

size of the sample and the quantity of the kF)H solLt i o, sever'al 
tests were done varying the size of these parameters.
 

le data are presented in Table 3.2. Nei ther of the tLwo 
var iales, nt..rriber of grains, or quantity of tlhe KUH sot itt ior 
afi-.:cted the alkaline dispersion. The experiment was repeatecd
 

TABLE 3.2. Influence of size of the sample and quantity of KOI
 

solution on the alkaline dispersion
 

KOH solution No.
 
Variety ml. 
 grains Dispersion Description
 

IR 8 10 
 6* 7.0 Low
 

Bluebonnet 50 10 
 6* 5.0 Intermediate
 

Colombia 1 
 10 6* 2.0 High
 

IR 8 
 10 12 7.0 Low
 

Bluebonnet 50 10 
 12 5.0 Intermediate
 

Colombia 1 
 10 12 2.0 High
 

IR 8 20 
 12 . 7.0 Low
 

Bluebonnet 50 20 
 12 5.0 Intermediate
 

Colombia 1 20 12 
 2.0 Nigh
 

* Two replications 
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Kil gr(.a.[ turbi dit .y was ob.serv ed in [he so.1Lion at I(I,e end o1 
the test:, whi ch madcn the readirg a little morpe cl.ifficull. As a 
C(::(son i2i(:t i c:( the bst trealmentU cons i s of(ri Li ng a I 
sample/pls .lic. bo anTd 1.mlU; or tlie KOH-sOiLitiOn. The ol- i''
 
[:ar a& ters reilin tIeo same 
 as d:s cri bed ir the Stancard 

MIvau L-]at System .sing only on- replicati0rio , howe'ver, as this 
-'e:..ce l:y one hal I the nunber of p.as. ic boxe - nec o,. r" wi oh 

which the numrber of samples aiaILJzed can be doubled over' a 
Perioc: ofttime. 

3.1. .3 Hil1 Yield 

There are factors in th_ field which aftfect th ii quailmilling Ity
o" rice aimong others, the harvest season and tIhireshing. The
 
effect oi sever AJ. harvest and threshing times was exai 1ned il
 
three ditrerent sites on the pci'ceritage oft wlioJ, grain of the
 
variety CICA BJ. ctreatc'r percentages or whole grain 
 ir-re
 
obtained when CICA 8 was 
 harves ted and threshed at an otpporlLITe

momi.'nt, i.e. when the grain had a 
 20-24% moisture cont:enit
 
(Figure 3.2).
 

lie erlect of the time to threshing was also stLdi.:.d*?(Tahic3.3)on t,',.i': 
percen taug. of whol grains of CICA 8 and three lines I.52J,

1 -1 /6 anc 189522). it was observed that 
 late threslthIlitc r'e;di.iced
 
the percentage of whole grains.
 

The mil i.iulir 1.ity of four prom ising lines and CI C8 was 
arial".Ued ( Iable 5.i), man aged u;ider two di1terbi-t conditions
by r'esearcher s in experimental plots and by farmers on tour
 
farms. l-,Te mill yjield (total white rice ) of th lines arid ol'

CICA H were lthe same under both condi.tions but : the perc n:tl:age 
 of
 
bral ern grains was creae:- on the arms wh-ere the materi als were
 
itana ed - harvested andci threshed 
 by the f arrers. 

In C.I AT, th e percerit-ge of whole r ice wtatu compared arhi, i034
 
var ietie s Itarvested 
 in -wo different seasons at physioC)licjojr>.,

maturity.j and 10 day s 
 lat er (Tabe 3.5). It was fonidl that in
 
the varie.ties IR 2B and 
 Anay an si there was no reuchil:tion or loss 

twith re:p:c.t o the Percentage ct whole gra ins, Whil .e i n other
 
var ieitie'. SLich 
 as INI 3, IR 3W, and CH 2I , ttheri' " hepr-c gre:t

losses. In other varijeties 
 suc:h, as CR !Il3, EInil, arid CIiA i,

the Ilo.ss.,s were small (Figu'e 
 3.3). rhese resut.Is prove :he 
e is [ancu of var iotal cli -terencr.-_e rupor t1,d by su.,eral

,invcstigators whei..rn rice is left to overrmatLiue in the 1iecld. 

I.in an expu.rim nt carri ed oLit in Peru (TrabI.e 3.6.), the qcuali.tl of'' 
ricc' o:ttained.l when left to over'miature in the experimental p1ots
is eLqLu aI to h:la I : l.)ta , ud by hIe-ifarmer on his land. I. ot'her
 
l:rrhi tI hrouthjl' I.:o ilr\'e -i
h e ny : enet mater3 1 .S LinCd- r 
12':.pr I cu lii a. .:ondii 1 on s, dat'a c a n be ob t . ned Wit i c:h a.p p"oxi rcatut:i 

hat oft ihe Lla], it.y of rice wrt ichi the iarmer cbti a3ns on [his farml. 

13 
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HARVESTED OVER HARVEST TIME OVER HARVEST TIME OVER HARVEST TIME OVER HARVEST TIME
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V) 60 

20 

0'oS/a1- X V r- 2 0J-f/ r2Zo 5fcIS'20 ' to1X 0 

DAYS FROM HARVEST AND THRESHING
 

FIGURE 3.2. Effcect of overharvesting and threshing on the milling quality of CICA 8. Average of three sites. 
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TABLE 3.3. 


Variety 


CICA 8 


18476 


18521 


18522 


Effect of time to threshing
 

on yield of whole grain rice
 

Threshing
 

Immediate 


(% G.E.)
 

88 


88 


95 


96 


Late
 

60
 

69
 

70
 

81
 

TABLE 3.4. Comparison of the milling quality of promising lines
 

under experimental conditions and on farms.
 

Experimental Conditions Farmers' Fields 

Mill Whole Broken Mill Whole Broken 
yield grains grains yield grains grains 

Entry % % % % % % 

11643 72 64 36 71 58 42
 

18476 73 88 12 70 68 
 32
 

18521 74 96 4 69 82 
 18
 

21862 74 79 21 72 57 
 43
 

CICA 8 74 88 12 72 70 
 30
 

15
 



TABLE 3.5. Comparison of mill yield (% excelso) in two harvest
 

Variety 


IR 5 

IR 8 

IR 20 

IR 22 

IR 28 

IR 30 

IR 32 

IR 36 

IR 38 

IR 40 

IR 42 

IR 43 

IR 52 

IR 54 

IR 56 

1R 58 

CICA 4 

CICA 6 

CICA 7 

CICA 9 

ORYZICA 1 

ORYZICA 2 

DIWANI 

CEYSVONI 

ELONI 

ANAYANSI 

DAMARIS 

CR 201 

CR 1113 

BAMOA A 75 

CULIACAN A 82 

JUMA 58 

BR IRGA 409 

TIKAL 2 


periods for 34 varieties of rice in CIAT-Palmira.
 

Physiological Maturity 
Maturity + 10 days 

% Moisture % % Moisture % % 
Content Excelso Content Excelso Loss 

18 64 14 45 30
 
23 54 15 15 iz
 
31 48 18 45 
 6
 
21 58 15 31 
 47
 
- 62 18 62 0
 

21 32 13 10 69
 
20 64 19 51 20
 
23 42 22 20 
 52
 
22 54 14 40 
 26
 
22 63 49
14 22
 
20 52 14 40 23
 
18 64 14 42 34
 
16 46 12 31 33
 
21 54 14 42 
 22
 
18 34 15
12 56
 
- 58 16 49 16
 
22 63 15 55 13
 
20 65 14 49 
 25
 
19 46 12 30 
 35
 
26 66 15 54 18
 
25 65 16 51 22
 
26 58 16 39 33
 
21 44 13 32 
 27
 
18 42 34
13 19 

- 46 21 43 7 
24 60 21 60 0 
18 60 17 55 8 
23 54 13 23 57
 
22 64 13 58 9
 
25 60 19 46 23
 
22 54 15 45 17
 
20 65 10 50 23
 
16 58 13 52 
 10
 
24 61 54
15 11
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70 L MATURITY 0 10 DAYS AFTER MATURITY 

65 

60.
 

55 

50 

45 

e40 

35 

o 30
 

25.
 

20 

15 

10

5.
 

I - I - 1 1 I I IL. > 
IR8 IR 30 CR 201 CICA 4 TIKAL2 CICA9 IR 28 Anayinsl CR 1113 

FIGURE 3.3. The effect of a harvest (10 days after maturity) on the 

percentage of broken grains 

TABLE 3.6. Effect of a late harvest on the 

quality of rice obtained. * 

Experimental Late 
Entry Station Farms Harvest 

CICA 8 3 5 5
 

18476 3 5 5
 

18521 1 4 4
 

21862 4 6 6
 

* According to U.S. standards. 
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3.2. SELI-. I Ii UIIHUD(-LUGY FOI RELSISTIAVANCE TO DIlbEASES 

Robert S. Ziegler*
 

The rice phytopathology program has the followingj objectives:
 

1. 	Development of evaluation met hods appropriate tor
 
CIAT and the nat ional programs.
 

2. 	Insure t!hat the Rice Program's materials
 
inclLding introdutctjons from I.RIP are evaluated
 
for res-istance to the principal diseases before
 

being selected and dispa.tched to the national
 

programs.
 

3. 	 Development of new strategies for disease control. 

4. 	Follow up on the phytosanitary conditions
 

of rice in Latin America.
 

[his tall:: presents tlhe way in which the prg'ram is developinq 
me-thods I(r _va aluton of P -ryj2:ior a orr'l( .! 

Hi2 q,in t h fl-f2f,1-i LuL orage and the hoj a blanca virus. I hese 
diseases are or cOLd.ci be important in many areas o1 Latin 
Arir ca. PU evalu ating the me,ateorial be[ore sending it to 
cooperators liI tl¢e national programs we can preven t the dispatch 
of susceptile J ma ter .. NaIevthel ss, :now weIce 1w.e thloat cannot 
:uarant e n :lat the mater aa I whi cl is sunt wi 11 be resistant to 
there pronb irs i n every site. it with an in te n veS , L niform 

eval-uat1 in durincj the s- Iection process, we can e; pect that 
within the mat-erials sent to t-he national programs there are no 
lines W Lch are h-:igh.ily suscept b .ie and Ite:re is also high 
probability that tHere is good material for local. conuiutlO'S. 

For t!hatever eva.u ation rethod t Iere are Some rmtinmal reqtisitec 
which gucarantee a reliab,ie se..C Lon- high and Li.1form, clisi.ase 
pre-sLIre. [o arri1ve at this idal situation, a site is needed 
tw ith an favoraipI :0 the deveC:lrL I f I:Li di .oaseenvia ronlient :o 
and minimlal, inf[rastructLire to -acili tate the evaluations), and 
apiropr aa to methods wch 1 chi rsLIr p the ul 1 formi ty or the d3sPOse. 

Ihe imlpor tance o[ an appropr iat. environmentt res Ited i n the 
transfer cif tlhe Nice Prcogram Lu the Eastern Ilains ol Lo.lombia 
whlore thre i a ri c.--i.r luwiny lnvaronlnetI: higl . y- favorablu t:o 
Lhe drvL,Iopn t "tAiWSea.es. io ever, since. the re.lt.tonsliip 
b-tw een Cdlases onenv iaronmentI and c the rice is comupl icated'-, the 

location o1 til? progrom in Santa Rosa does not insure a high anrd 

Phytopathologist, Rice Program, CIAT
 



urii --ifominLcidence at the diseases. It is clear that 
c::Oimplemen ar. measures must be appl iec to increase tlh." f ci dni.nee 
)f the diseases. Because of th uneveness of the discpcac innv>?t 

area and the chancus wisichIs occiur tron one y-ear to the ne;t i t
 
wou.d be useful iF describe what Le are doing to give uniJtormiti
 
to the infection of these three diseases.
 

3 .. 1' LIr I cit I ar :i. a or .? 

lis method consists of three semi-independant parts: 

1. 	 Spreader rous around the plot planted 2-3 weeks betore
 
thse material to be evaluated and the periodic spray.ig
 
Li.ths riocuIim 1LhroUtswhout the growing season. The rows
 
cocis . .;t of a mi ture of old colmercial variu ie s that
 
have lost tlho-1r resisLance, varieties whichl, are
 
currentl. tiuter production and highly suscepti ble
 
varieties uIsed Lo initiate the epidemic.
 

"2.., usically rri;ng the seed t the genetic material 
from the F2 With seed iror high ly susceptible 
mater ial (F anny ) and very sLiscpth 1 iel mater al ( l-W: J, 
iTi a [50%I. raLio. the purpose is for each individual 
to have as a noighbor a susceptibl.e plant which can 
produce inocuLuI urs con t niuous 1. Eventual ly, 
Fanny dies whs ie le.-i s5urvives but is 
morphologicall.y ditter(ent and discernible from the 
rmater 1 LtT(,lr s-e lect t.ion. 

3. 	 IncuLat I-e Lh. p1.lots with ilno:-uLLlT pr'odLtced by 
intectud loaves of commercialt varieties. 1 he 
i noc.uluI is spr'ayp -applied every week. 

In 	 short, the spreader rows initiate an epidemic with virulJent 
Fpatl-ouens on tie c tomrrercial varieties in the area. I Ie 
inocuL2..tJurm produced?[ in these varieties can be mul tlpl]( aLn 
ss cpt ih iLe materiaI and spread on the I ins to be sel ected. 
Inocutlation by aspersioL serves as a security m1ieassuir a. 

These met hods al ways give a good distribution of the pr thogio on 
the mrsaterial. lleru is very lit Le probabi lityj of us tc.es. I--' 
rethsod produces a Lifiols infecton anid as a con Sce uicCe, it is 
expectd tlat lie se. ectd material will bge resistant to the 

potutlati O0 the pat hoyeii that was present. 

3. 2.2. I-IneI.i n ks,; ;jio.r I.sinsr __ _____a 

I se dr.3 niOCtilurhi producUd on grai1ns of ricu that have bein 
str i i a -Lesiin tle autosIave is distributed in the tiel d when thre 
rice is at maximul, Li]Jerori :y. incee it is still not knowin 
t, lsr., ,or t,., rtf'! itl, works or not, exper alhisental applications are 

nade o1I .. ,1 and HU l'g of in :s-ciLis/ Ihsa in the favored upL.and anid 
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savanna -. cosystegs ( at:cid soil s) . ItI th[g iei [od is suro t-' l,C-


large-sca le 
a as could be iILu:Lt Iated LIS ing brloodc at sp ,r.adprs.
 

3.2.3. -loja Blanca 

With good sour ces ot resistance already identitied, r-.is itanvlines are available tor the diflerent ecosLste= 
with Iu.rLtia]1•for hoja blanca. 
 This requi res evaluation
heureeat.intj and advan ced 

of i
lines ror a year wlhsich uou ld oI in inatethe need to 
do ureeT- hotu se trials. In order to d(evel op a mothodof artific ia]. tield inocuJation large popul.at i rs of vectors
(IM J ,(UN'J)with 
 t r & ission 


.iberated at the time and 


a high 1nsin potenti : I wul..ld 1M. 
same 
 dcstributed unilrm nl .k
 

We are ar rivi I at tlat object.,(=, by mak .ing con troll.ed crose-s.
 among proven vectors of the vi 
rus and their prciunwl" . lhie finalrmultip 
 01oithe
1.-,nJ o(f vector population wi.1 he done in tho.C
field in 'cages especially made for the liberation o- .nsect-s. 

I.t shcol.d be cl ear that with the ex.,cepion of a
hoj bIanca there
is no gu.[ara;ntee that the material selecLed in tls, -' ials lonwith local pathogiens will be resistant in 
other ecosys 1 ,ms.. 

Over the 
past three years cooperative projects have b,,-i)
establ ishod wi th 
the nat ional r ice programs o' Peru and ianona.
In Peru (tHelva), there 

Pyriculao.ia, 

are sit,-, with a high i ncidenp ofHe ,,-j.. Ii __-1_ 1ior _rauqhccl[_ 
__ _ . 

spot) anid .rIocj:, /n Panmia-.t IC , there are sites with a hijhincidcnce. o1 blast, H.-Ji t :yoRgl il! a n a It he 
IfLIuOIIII., lal objective o- the projects IS tO - J 1 tMlte -IseJectio r ofi"resistant materia 
 But
aI ,LI. these sitpE wiith thei rdiverse ecolo, ies 
also facilitate 
the ol..ervatin of 
ti(C-?behavior, of the ma[eria and at the 
.. mo 
Lime I:I s .1.ction of
promisin rtater-iaIs to be sent tor evaluation to other 
coLIn tr ires. 
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3.3 I1i l1_TVII uL.(.)LJY O-F I HE SbE LECI OIFl IRRM AI EDCF 
RICE LE II - F<.PL RESISIANM [I IRUN II.X. "TY 

Richard Elias Bacla* 
I aIkaz i I shi .y** 

3.3. I. Introdcttion 

With the rise in modern crop production in Brazil, fi p-Jds of 
yel lowing plants can be observed in the differernt ricp+-grow ing 
states, cause.?d by iron concentra tions in the soi I and ,nich is 
aggravated bu puddling that acce~ntuate.s the pbhyjtotoN;IL e[fects. 

In the sates ot Santa Catarina and Rio Grande do SLI, the 
phenoimenim arpears to be most intense, in some c:ases r (?a ching 
a-lar'ing propovtoins. In Santa Caltarina , dute to tlie sI.+hII o,'f

so] I .reparatior and the Plant 
 In [ethod in pu(dli-ed li I.ds, this 
ye.l owing show.s Lp i n difterent varietiLe; particLIcIu or&t_ irn new&iJ-I 
cul. tivate d are-as and during the first years of Il :- cr-tp. 

In Rio Grande do Bttll the problemr first manifested it' .[ wi :1th 
t IC- recomrrendation of the variety BR-.[RGA 1AY, who-E -rpo nsion 
in the area ul(Jer clt ivation caused 1Ltr t -heraccenllua ton ot :h? 
symlt.' omnIs. lh is; var iety appears to proiote gjreat'er ox i d i (ion

capacity of tho rIJzoshrre and as' a result, oxidizes lie
 

r uIS i ron precipitatiing it as fer'ric iron on the? tooL
 
surl ace. Undl.r c(ondi tions of high iron co.ncientrat i 1 n t he 
soils, this pruci pat ion can be surf icientl_ intense Eo as tM
 
tor i a la(1er o" iron on the root surI"ace ani(d 11i this 
 wy rted(L.i (>: 
or block the ,bscrrp ion of nutrients by the plants as confir med 
by LlEN .et M1 and HULLEI: (1YfS I). Iron toxi citya 1YO,') 
ImanlifVests iftse.t with the appearance of a yellowing of the 
to liar area (IH.W-LEN , ci ted by tIEN et a 11 9l,'i'), and foll owed 
by drying ard death of the leaves. 

According to PONAMLRUM (1977) , puddling, principally iyn acid 
soils rich in organic material and witL a iigh iron content can 
be prejudicia.I to the deve?-1opnc:n t of rice. FIhecirt -- i.cnaentration O: 
iron in these soils can reach 60)0ppTi1 approx.imate.,_ I.Lhree weeks 
after pLddl ing. 

IhP uLtr1tionaJ. state of the plant accordin- to YUbHJDA (IVH1 )
al .ects 1 ts t(olerantce to i ron t ox)acit'U, alI he+observed that 
de fici enci: eS in P(-::tassiumiII calciLIri , mraglnes mita, andpiosp'orus 

AAgronomist, M.Mc. in Soil Science- EMPASC, Santa 
Catarina, Brazi1 

** Agronim.st, M..Sc. in Breeding- LMPASC, Santa Catarina, 
Braz iI 
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reduce V" t 
or 1 ron ()n the r i cle roots. He rcOmTen ds thaa t spec iL I 
attetltiol SllTIJd be given to p. ants def icient in potass urt. 
Pleants def. ic:ient .i n potassiu H' oquentig1 a hi1gqh . 'oe 

maIne eolr' the p1 an1: ;' ab J i Iij to prevens1 ;[i (-I" (:,i iion 

tr ha-ve 

conLent adi show severe toxiIcit y symp t oes.
 

HUIWELL (IYLUIJ) in an at tempt to correct1: thL'e yel. low'in in 

irri. ca tend r i ce in the Colom)bi. an P.lains, sugcej-Isten-d arreonq other' 
practices, the application of organic matter, ca..(lLcIm, and 
fertilizers in order to accelerate soil re(:iuc]ionr SO twai" the 
pH wCul1d r ise rap dly and the maxiumtiLe iron CoCnCen trat wonI ldao ] ie 
occur hiie n the pl ants were very y oLIunJ. In generaI, the' Iroblem 
is less severe in yo..Tng p].anLs tlan inT aduit onus. 

SLscep~tibilit y to iron toxi1 ciLy is a varietal characterist.ic 
that ll e-i.ts atten tiorn on the part at the breeders [or the 
select ion of to.1 rant genoty pOes b.cau-e the- ue o I rei..l star, I: 
varieties c:onsti Lutes an eficien t , econoemisO1C and si l:, Implemethod 
Lip to a certain conicentration o- iron in the sol J. 

lo select resistant lines and varteties tor iron to,.ic y, 
LI'II"Aw(, has c:arr iedil out exper ine*nts for var ieta. Eoflep-_t :tion 
speci1icaJ.ly to this end. 

3.3.2, Selection Nle:Lhodology 

Inr ,Sata Catarinia, on the /tajai Exper.rrent Station, Wto 

selectiOi ot toluI rant genoty pes to iron toxicity is cor ied ,,t.,l: 

under e:l].delconditiores an with hi )T ce o1C in area a c rnt-r'.ion 

iron ae intermediate concentration of phosph'orus and ,Lt aEs.I .tel, 

and a 1owe organi: rraLter conent (lable 3./. 

lhe arc::a in question was pruparud by reroviri'-j the LIppr soi 1
 
.ayer, 1reve].ling and then replacing tle arable layer whj. ch had
 
beP remolleOVE(d. 

In tIe firs't crop, grown wdith aclquate fertili zatiorn ol
 
phO -plhor.s, potasiu ,rs,and nitrogen, the rnajority of lhe p.ants;
 
did not develop but died before I lo wering . "nnaJyses and
 

obs:rvations done proved the presence of iron ton icity.
 

ini this ueay , tle area ias shown to be heichJ l propiWciOS for the 
soIecc:tio ofl cno tj t-or their to. erarnce to M i I Iheorelore,) pes rn. 

the area was pr 01l'ar' d in1 t ia l by re'InV i nvng all the her ve-.-1: 
res iduesc*l(s., and le:velJ. 1ling the so Is sui per [iciall y wilth a plLow 
coUJe1,rl to a tractor. This operation 3s cari.red out annLlay1. 

Soil preparat-iOle ni cc3oe with a disk p1 low andcJ scveraI passes 

ithle a rotiOvator Fo brt'eOak up the soil. [he small slopes 

prceddt. oct hey th e teachinei s cal be level. J d manual I. 

IIe .pi ant i ein is done in drt s11J at a depth' o1 JLs. than 3cre in 
rowecs madei w 1th a hand plow, the rnws spaced 3icm eapar I . 
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TABLE 3.7. 
 The results of chemical and physical analyses from five soils samples taken from the
 
experimental area. 
Italai Experiment Station-EMPASC, 1985.
 

Fine Course
pH pH P K M.O. Al Ca+ Mg Fe MIn Zn % 
 % Sand Sand
 
Sample H20 SMP ppm ppm Z me% me% 
me% ppm ppm ppm Clay Lime % % Texture 

L' 1 4.8 5.6 4.0 54 1.1 3.0 1.8 0.5 287 22 3.4 43.5 38.0 16.9 1.8 1
 
2 4.7 5.2 5.0 47 1.1 3.3 1.1 0.3 253 12 3,3 43.5 36.0 17.7 2.7 1 
3 4.7 5.3 3.5 42 1.0 3.3 1.8 0.4 291 12 3.0 43.5 36.0 18.1 2.3 1 
4 4.9 5.6 5.0 51 1.1 2.4 1.9 0.5 313 22 3.2 43.5 36.5 17.3 2.7 1 
5 4.9 5.7 3.0 40 1.1 2.8 1.5 0.4 309 17 3.2 42.5 37.5 18.2 1.8 1 

Average 4.8 5.5 4.1 47 1.1 3.0 1.6 
 0.4 280 17 3.2 43.3 36.8 17.6 2.3 
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1o a)SS iLI and LIa ca I) pI.,j cov r -.Ace I a ppr,j ;-, i rar 1 da.js a fLer 
PLi wit 


rriA in n-I all LP
 

I )i i 9i t i on- hLl' i fi it, 3.h t-ri nat i n an d aI- tor tho 8-2 c)h 
t h c p I tI I- , .le I t f, uja t or 1 s rri . n t a . r1n . A. it Iu? p j. t s 

Iorp , w a - i(-18v 0 t I e --L- au9)?", , a . [a.l. 2 azroas.. p.113 e)in d to cIII 
t tIoLAjh t j tt Im Lr aht uion r-hase. 

1l:1y tos jn i t- J tr ea-2a ni s ar L- i-d u,,[' enVr lV?1' SC)ca r cuLt E (-I.sarLJ 
t hl:At 1 h in Ci (r CL of i Ts CtI £. dt seases ariI uC.1 notw0 C CIdo 

" i tG.r -r' t ' t 1i th -" llor ,a . d ?vc,.., v, n A:( " r t: h[ - -e.,I' lln ,II c1 : I i . 

EVa I Ui .n1 ir(:a itof , o dPa V IS LAa ] I Y , c r r 1 old )tCI cL.-u ciI c j Lh(.2 
"-,ct i one; shown by tl--i Jants, ol a sc,-J.P rf i - 9 w h eri 

30cm 

I OOcm 

30cm 

j GENOTYPES UNDER STUDY 

RESISTAN'"I CHECK 

SUSCEPTIBLE CHECK 

FIGURE 3.1f. Field plan for irrigated rice genotydes tolerant to
 

iron toxicity, EMPASC, 1983.
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AJI.-IF D UhA 	 - - EIECI QI 1I)AI) 

LEAYLL; 
I Less than 1
 

(re-;sistnt control)
 
. I -L
5 5 - -,".D 

7 25 --'iW 
Y 5(0--1')i (susceptible 

control
 

Wlc-?re: 1.-3 = resistant
 
5 = tolu:orant
 

= 
-9 sls*-cept ii h e. 

Iho 'eva'uat.In1s are carri,.d out in stages 2-i (ti leroi- qraili
 
aL milk sLagoe), at intervals of aPp:roximately 1.0 daw-ts .n or'(.J(,1"
 
to detect the most critical phases.
 

The source ot the maiterials is p, incipaJ LWy. ktnA (Rio "ran do do
 
Sul), the Cent ro Nacional de Pesquisa de Arro;. e Feija:, ano
 
CIA] -

Ihe[genotypes cultivated in the area with an elevated 
conicentration of iron show ditterunt reac-tions dluring iho ptlant 
cycle. Somce are resistant throqlhourt the who].e cyc.le , 'i le 
otlher's show an . evated .evel of to icity in tl-,e initial phase 
and .ater die. There are also genoty pe.s whii.ch initia j.y look 
resi ;stant but graduall become su'sCCFpt1lbJo, anTd those wiji c:hh ,avce 
I:he oppo sito r eac:;i:on , i.e. they look suse(:.pt i1ble in the in i . tal 
ph ase anid are re:.-sistant inc the t.nal phiaseo. L.ess Vrequ tl-t y 
:enot ucus are observed t hat dermoTnstrate suswtipt i iil iin th(..: 
.n1ta1.l. Phavu(2 anTd Ie come r eS S tart wili the reprodLlCtiv pha0seLt 	 'e 

is :iit. t e_--dand oicC aogain show a suscept hie react i on thre: 
woeks later. 
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3.4. UI'LAINJ) I . ILLDIIi\u A,.,ID SU1L b.CL FOIH 

M5Wapcan ban~karunc x 

3.4. 1 . JiiLrnduct .oF) 

Rice in Latin America is cultivat ed in di fferent eco.,j..tems.

The basic division betw.een eccJsystems i.s based pr'rica. ly con
 
r aintal.I (quan ti ty and distri b i ion), cu lItural pr acti .S_, soil.
 
tyjpes andc, PaLlogens. The princ:i-pa l production systens.: in La..,tin
Amhr'i(.: Ic,ave been classitied tentativel.y into: iriga1ed, low
l.miu- piici dJ. e dc; 1-a voiire 1.tpl1and; m'oader at eL avy tp.l<nd; -1.d rOn
 
favored upland; and hand 
 cultivated up.and or traditiorna... A
 
fLrther characterization wiould uJndoubtecl.y identily addiitional
 

Vast areas of the acid inf1ertile soils ot the Latin Amriracan
 
Tropi. ccs are under-utiliz..;ed. 
 In Lhese soil s, some irrigated rice 
i. cultivated in dif -erent ecosystemns But no upl. and ric:e as

Jr'ojn. lhe highly 
acid soils which are fOLnd in the savanna and 
junle1 ecolouies represent approximately 1,40iU niill on 
hectares. These are principally oxiso]es and ult.soles. Atnd ja:
small area is represented bw the acid inceptisol.es, enk:isoJes 
and alfisoles. 

Glenlical. I y th-ese 13o J s are hiJh in a].Ltll i numii (satLrati. on is
 
greater than 6.%/) aTC dehil-cient in NPKCaS o ind Zn.
 
F'li.sicalJ, tlhey are easy to work, have Iow wa. 
er reten tion
 
capacit.y .nd are easily eroded.
 

The principle interus of the ClAf resear chers in thesp- acid
 
interti.i soi. s is the cevelopmrentU of a systerr ot prodlcti ot
 
u pl and(:1 IE'l 'inc azd aVh 1npLts
r i wi t low for the savan na ecol og i.es. 
where ra il i.s abur dan t (qreater than l , H/WJL.lMM) and we.t
 
distril:,uted Churingj the crop season . Upland rice can ,
 
cons, iJ
. CI S' inocrop, or rather, a froniLer crop to open LIp th? 
.and to lastLres after one or two rice harvest'.. The potential
 
area for upLand r i c:e is approxiamatel y ,UU mil..ion hect ares,
 
Frinnipa.1.. Ey i. the oJ. omblian Ila ins and Venezu LIa, norVhe'n1
 
B!razi., and southeastern Mex ico, uLlyana, .Bo.Llvia, and [eru.i 

3.4.2. .Production (,cnstraints 

The rlincp p.e prouC Ltion ciiilstl aim Vs tor .piand "ci on tle acid 
nP l ai .0s -lr c-.: 

a. Lac: t:) ad.apt-e:d vari-;ies c. Agrolunomirr c: practices 
b. J.(j lo~JialI and pihlysical factors 

• Visiting Scientist in the ClAI Rice Program 
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13.4.3. "rOrdcli ng Ubjectives for Upland Ri.e 1oip the 
Savanna3-

Japtat: ion to the ecol cy o the savanna requires resistancr:, to 
clisaSoases aTd insects-s, anti toleran c:e to rmi:ner al deficiencics and 
toxicities. Ihe 1ieldpotentiaL which is lool::ed for 3n
 
varieties for the drj 
season on the savanrta is 3 to 3,.5t/ha.

Ihe specific characteristics are as follows:
 

a. 	Tolerance to al.uminum toxicity and to minor
 
elembnt def iciencies.
 

b. 	Resistance t) rice blast. 

c. 	Resistance to other 
foliar and panicle diseases such
 
as leaf sca .Ld. helmintlosporiosis and
 
hoja blanca.
 

d. Resistance to grain discoloration
 

e, Tolerance to 
the insects- Sogatodes and Diat.r a.
 

t. 
Shiort stature- dwarf and intermediates, and moderate
 
ti.lering
 

q. 	Early and intermediate maturity (95-130 days)
 

h. 	 Nesistance to lodging. 

i. 	Thick an(Il deep roots 

.	 Good qua.i, ty gra in (without the white be. ly and an
 
intermediae am.ylose content).
 

k. Moderate resistance to drouht
 

1he r:ice research at C1AI 
for acid soils is focused directly on 
obtaining varieties which develop well lith a minirriir of inli s,
Varietal inprovement): requires gernmplasm acl--pted to the adver.:, ,
coriJt.ions of a hostile env ironment and thp efficient 
ut 
 J. i zation of soil nutrients which are scarce.
 

Ihe varieties are evaluated in 
the La Libertad Experim.e.nt
W'at ion or IA, located .in the Colombian .'.l.a ns on an oX.,so.l. 
typical of the Latin Americarn savanna. The fertility of LIu,
 
soil is: 

I1.(. 
 .II I'P me... oI iA!::):iA. satur atio1 
(.r ay I I ) f) I Ca I g K % 

Wpm)
 

'si 	 I3.' '.6. 3. 1 0.37 0.u/ 0. 17 B3.6 

30 

http:Experim.e.nt


A field evaluation desicj uas dpve.toped to c:ompare vr ,.ies
 
under two ditferent conditVions or high and low acidiity. Some
 
highl acid rows were desig~.nud (Figure 3.5) 5.0in wide,
 

i'.lLter tn ij wi'tih tLhe low acidci rows. 1he hi hI ac::id rows recei.ved 
J._!t/ha or dc-oloritic: lime, 15 days betore Planting. 

-I he tur tili zat ion regime uan; 5W--,26--,33L kg/ha of Ni'I,
 
resIectively. Each variety was planted directly into two rows
 
iln the h i' an.d ciI acid rows. Ihree rofetorenc.o - var 0 i
ecc. were 
planted ([letica I which is susceptibIle, .IAC 1b~M5 and I.lA I1I2 
which a::r : tolerant:) 24- of l, t .[ heevery rows e'.per ] I mat.'r . . 
plots were protected with fungicLldes and 3nuSecti cicIee to prevent 
insect andi di ae damage. 

1 he t:xc:.c:i k symptms1hs were reegisterpd for botlh rcowis 40lA lai 
ae orr .anting or au- soon as the syIIiptomi1s appe.arod on tI 

eL-, sec(ond 

f loweri.nc. A scale oi I to 5 was; used ( 1 = good tolera,nce, b
 
highly suscep:)tible) (Iable 3.). A few plants from ea(h-

Ir- atientI were caretull _ pull upu to evaluate their root
 
systems on a 1-5 scale (lable 3.9).
 

SLiScept ib.[e vari:. A reading was tal::eni befoir'e 

R R2 R3 1 2 3 4 5 6 7 8 9 10 11 12 R, R2 R3VT-'-TF"II1 I
II 11111 II 

5 rn IIIII!II0 LIM.EI III I II 

-S USCEPTJ V"I',E 

26 cm CiHECK
 

SUSCEPTI BLE
 
CAlECK 

i i: Ii ''I .1I 

SII I 3 TMA 

R, R 2 R3 1 2 3 4 5 6 7 8 9 10 11 12 R R2 R3 

REFERENCE VARIETIES
 

=: EXPERIMENTAL MATERIALS 

..... . SUSCEPTIBLE CHECK
 

FIGURE 3.5. Field design for the evaluation of tolerance to
 

aluminum toxicity
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TABLE 3.8. 	 Evaluation scaie for aluminum toxicity.
 

Scale 	 Description
 

I No differeaice in growth in the highly acid and slightly
 

acid rows.
 

2 Little yellowing on some plants in the highly acid rows.
 

Little difference in growth.
 

3 Some yellowing of the plants. Slight reduction in plant
 

height in the highly acid rows.
 

4 Uniform yellowing, marked reduction in height, no leaf
 

death.
 

5 Severe yellowing, great height reduction, death of the
 

lower leaves.
 

TABLE 3.9. 	 Morphology scale for root systems on acid soils, 75 days
 

after planting.
 

Scale 	 Description Example of Varieties
 

1 Few, thick and large Monolaya, IAC 165
 

2 Many, thick and large Improved lines from IITA and
 

IRAT
 

3 Many, intermediate and large IRAT 122, varieties from Surinam
 

4 Few and large, the majority Traditional upland varieties of
 

fiberous the lowland zones
 

5 All fiberous, superficial IR 8, CICA 8
 

ciales
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I ii. ni.lul.! t.-8 1 L!rlypt)ms'lA111.1W "1J . hiii e ,.) ri ;.5s".tn dirc tl i.Ly a
 
tu pica. chl(rP 0 i.s ts.i.nveI ouj qe cii" 
 a.I . hr.ie I .[ ant c r
 
indir'e(c ly -as .a 
 deticincq. il u ?te-roci.'ive with othe~r" e.terunts. Fh 
ro's.taiL var n1 . il's ( caJoeI.1 dliI 2I) had J . I:t ! c-n r no Cliw, n-.riq.
and3(I the plat 1 lht theKiig. andi ro 1 lc..voIl:o.hii,'l i ore norm akl. 

S M.'~n, IA1 % ,i .lc-% .t, , c17i .tiva.7 eva aluat.e w'er'e toJ(u.yip to 7,,iilii I l ii h ] cjl; aI 1II t. iill. i11( E,(i.:I'Iiii -CIh r V&c.l" i &. I: :1 5 
i;i' 1 dJ~v, J . ' iiO il 101-[| 

r'rigate:. :.d concd IciTins did i ol'ri,. bo I:h C(l..ti i Wii thiot uinder' J n1IS--

l1imp 
and wa itu. Ohi .olIy , thlose var . :itis are not: adiaptedu to 
these slC)]. 1.-

I her e is o;zcI-? I on" toJ (ralce o al irninii Ic::l c! Iciyavai aaI l .ii
 
ri ce. V.r qunod Ci . '
in
I i varc are 1 'Liici 1 cJ.id 1 .?lpirt' gC-r I La.'S
orolc nat 3 n'j ii t i [re:.tv- , or Luonter'n Atir iCa, lit.! Asiat'
 
hichJ.. 'wcs ari 
 I he Calpo Cerrach- ol" Bra-il.., loh . e .I I].vvarn' arc? 
alI sc adcape:d-:' I to 1.ilter 1:i J i so J E 

1 are 

Ih(or.ph oln]cI,1 i fliFrOvejlrnt1: ini seOICed improvCedl lilne:-2s and iii
 
r, tivi. ci' Lr','di ion,.-al. var'i.-Lies. I'anyg.L mat riai.C recet lIt Wed
 
byj 111II+ I.IA nnd i'It-'. ileri'e" ha .[ie , I'ap 


I ie Lconi I var tioe5. groLpi'd ac'co'd in ! to t he 

n t I. oran c.. tihan tlir' 1 r
 
parent s u;i
i siingi i thtI~ t-1:he (Joris ror to'leranice arec aciZcumul..a ted 
.i new 1 1 (,".1-'F . Vir 

3.4.4. Lv ai ca I .n andi SelctIi:ion 01 orberinuatia r Iterial I 

I1I seri'nJ atinii riatLo'rials aPe plaited al.ei"ial -(i t in h LUl .IJ. ,Acid
coils in LaI.. i hc r had kr r - ut semeii:'st'r;i and in Erita Iba.t.a ( .econd
 
.,siis tcer ) .
 Ihe F2 lnes ariie eva 1IuA [td 1 irv Li In ti ro'iny season 
in La aliuminu tti''itI ,..r I<% .t.ti. i-lLlmfi £ .c.)i ) where th e acid 
inlui"n Iain.' Foil .. avor a consta il CIsceaMse pr uSe.,r.e . I 11Cc' seJ1ec:ted 

FI,- I In es a e, .lhc.ii r e'--cv. .d iuI tei l Santa kosa" duri n Iithe second

u;e2ilE rti" uinder iuppIl.e.enary'[ irri'gatL-ion. 1h? alumiriinll
 
n5 I:;urat i1 in Saint [1i01a ci) .15%.l Jig 

(N tlllill r 'j (i1t t711? J itrie I in-y tact-'s t(] ciii I ci tih-e se:2£rIcgcj tIi1i]

matei" iaJs 
 arm: sb tj octed in La LbertLad and San ta -osa i s
 
IPren i-n :c in TaL e . ]IW.
 
VIi9.iApI? ,.6 indialted tle r-x8per ilnLai dcsi ign in t:h l ir:,ld uscd
 
lor theiel. ected mater i als and t he pedig
ree .J lafi 1 .L.e:s. 1 he
 
,i ) eis o" inocul 
 I wLhIIIiiCh consist of a I118.iLImre C)r SLsceptibl1e

and tol or ant vari.ei- es-. are plantiLd perpi'vniclicIiar.lJ u . vi [he
gpc*r n l 
 th-is tii 


I-ni(Jays h torn i:hc-Orhm c;Pc.- J.rim t Lal l-a ls1 


8 hi 'caiJoI-s a lpd in c ucItion 'I" Iho p'e'vaI en *L win d, 
p 
 ri :<. I bis is al 

vlciatLion o1 early gen'iiratiosII. Al. though t.he non-variableos
 
W"i 1I ioi( iiiiii s.ucirclc's, cup land coniti -is) n F-aci I t t ie
 
'2tl:t.CL i(Ii, 11,43 ar.. not to bce 
 CVc'? tm (I , CrOuIt lIW31il.MIS 
KW, ut'1uL] i 7onn -,: 1 can; lead to a r L-iiice SI:- 1 lI1 c; to that 
ki T C b c al I p-.,i'ta nen in theiI 

1

Itsj n:oI. scIn suJ a(3on tor 
"0 1.stL'iiii.- [ct blast due to th:1e, Iliu:cro i,,itlu of tie uland
 

iE' I i', itic' . , idJco e:v log , it is sttulj st-d that
lIi a tle I:i--I-6 
J iiiOES L,.'be Pva'Jiatl-c. in other si te.-s £;a\'LtvIi ton thei nna. 'Ia-via ¢ ). 
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TABLE 3.10. The principle limiting factors of rice in La Libertad,
 

Santa Rosa, Villavicencio, Colombia.
 

Site/Generation
 

La Libertad Santa Rosa
 
Limitations 
 F2-F4 	 F3-F5
 

Acid soil toxicity 
 x 
 x
 

Blast - leaf 	 x 
 x
 

Blast - neck 	 x 
 x
 

Scald 
 x 
 x
 

Helmintosporiosis x 
 -


Grain discoloration x
 

Borer (Diatraea) 
 x 
 x
 

MIXTURE OF INOCULUM SOURCES. 50 CM BANDS WIND DIRECTION
 

EXPERIMENTAl, 	 LINES 

LOCAL VARTETIES FOR COMPARISON
 

R, R2 R3 1 	 2 3 4 5 6 7 8 9 10 11 12 R, R2 R3 30cm 

, IZI 	 II 7 17 
111111 	 II 

Sm 	 Ilii Ili II 

FIGURE 3.6. 	 Experimental design to evaluate pedigree families and
 

elite cultivars
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FLOW OF MATERIALS 	 SITES 

7 Evaluation 	and selection LA LIBERTAD 

LA LIBERTADHybridization1 
CIAT-PALMIRA 

Fievaluation j 	 LA LIBERTAD 

-W 
Evaluation of F4  jLAF6 	 LIBERTAD, PANAM4A, 

pediqree lines 	 PERU, MEXICO 

-Wp 
Observation trials j National Programs 

Regional trials (through IRPT) 

Seed Multiplication 	 CIAT-Palmira arid 
National Programs 

Release of varieties • 
Tropical Lzotin Americato farmers 

FIGURE 3.7. 	 Flow of materials and experimental locations for upland
 

rice improvement on acid soils.
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3.5 A:'PLICAI N OF AN'llHEiR CUL.IIVATIOIN 10 RICE
 
BRLL.J ,
 

Victor Manuel NuLhez.* 

3.5.1. Introduction 

Anther. cultivation is an in vitro technique by. which plants are
oblained from miscrospores. About 5J% ot toe plarts obtained
 
are diploids.
 

AlthougJ-h this procless has been Lnouni tor more than 15 years, it
hias nr ver bcri ti!s.-,cd I1 ia breed i ng program 1or several reasons: 

1. L.ow percenka.:j, or induction or production of callouses, 
especiallj in the indica types, and 

The low percentage of plant regeneration. 

With ttrose low per centages of induction arid regeneration, arther
cultivation was not attractive to breeders. However, o/er th
 
past 10 years progress 
 has been made in the mnanipLIlati on of

better nutrient media for 
 induction as we.l as regeneration. rhe
low temfperature treatment of anthers after planting aJso
 
increased significantly the induction 
or production ot
 
c:a.. louses.
 

It has been shown that the miscrospore in a unice.1].uJar state

responlds favorably to the production of c:a. 1ouses. belera.u,

this stage is easy to detect in the tiel. 
 d, since it c:rrelates
 
with the distance between the auric~eS of 
 the final leaves. 

B!eai"nirg in mind this information, a callous induction can be
achieved of about 50% and a 25. regeneration , both of whiclh are
highJly attractive to a breeding program. 

3.5.2. Objectives 

rhe objective of anther cultivation in CIAT is to harvestpanicles from F1 or -2 plants from crosses which incorlporate
g.ood characteristics. The isolation and l::J. ofan ting anthers ii 
a simpl e rlitent nmodiumL induices thu fornation of caLlouses 
which- are then placed in an ( ther nut:rlent solution where 
homozygotLic p.lantls are produced or plants with a stable 
cjenioty p . h[le whole process ta::es approx imatIely nine months 
distriluted in the following stages: 

* A'grolnomist, Research Assistant, CIAi Rice Program 
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FJ Antlh.rs 2'.5 ,olfs
 
Anthurs Cal lous 1. 5 ros
 
Callous R p.ants 1.0 rOs;
 
R. H2 seed 4.0 mos 

-Iormozyujotic line ........ 9.0 mos
 

1he great advantaje o1 anther cultivation is the corisideralhle 
reduction in the time required to obtain hortiomuicous lines. We 
should hoar in mind that the rice zones such as souilhern 
Brazil., nor thern Argeontina, central Ch 1 1 . UruaLyLI and nortlher 
Mexico, can only obtain one generation per ynar due to tliec.ir 
locat i in the 1erperate zone. Fhe samlrie thing also occurs on
 
th.? Las terni a1. nPs o[ Colombia, from w ahich duu to the rai itall
 
distribution onJ one crop can be obtained. AF a consequence,
 
the goal of CIAI iH: to develop a technoloy, for the cultivation 
of anth:rs to be used by th national programs. [his can he 
done in two way-: H2 lines f orr crosses made in CIA 1 5a 5_,L senL 
for their evaluation in the re spective country or by training 
pertonnel to produce their own H2 lines. 

if we are going to use this teclhnique in a breeding proram, the 
quiestion is how ,many plants should be producec. Breed' s 
believe that a populataion or 5,000 F2 p.lants is adequate to 
seJect a good geiotype. AccorJJ ring to the results obtainend in 
China, a population of 5 ,000LJO FI2 plants is equivalent to 150 1 
plants. Otbtainn:.g this number or .plarts is relativeli, easy 
since the panici o generally prodLices 20 fo. from 50cwers wlhich 

anthe.rs emerge. Bomo 2b% of the anthers produ.ce callous.s (12
 
callouses) and 50% of the callouses regenerate plants (six
 
plants). 25% of these wi.l be selected (1.5 RI). 

Tai::ing 1Liii panic.les per cross we have 5,000 anthers, 1,25) 
call.ouses and 150 kl. .f 1001 crosses can Ibe managed per year, 
yOLo have 51."1,W antlhers, 125, 11110 callouses and i ,15 R1.,0 

plants. 

3. Flow of materials to Brazil 

Considering that the varietal requirem rts tor souther'n Brazil 
are: tolerarnce to blast, tolerance to iron toxicity, tolerance 
to low temperatures arid good grain quality; in CIAI some .00 
thrpe-wat crosses- have been rade for this region from whi ch 
apprux t, t , '12 lines can be obtained ( 20g sued/line).hL.i.Jy L15 
lhe-e lines ui.ll be evaluated for their resistance to biLst at 
the plant-lt stage and jt is hoped that about 5'Y% of the 
ma te:r ial i il be rus i stant. 

Ihis matL.r,-il will be evaluatud for iron toxicity4 in the 
F, lantlct stag.. It is hoped that amiong the material resistant
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to blas L, 5 w%wi I I. Lh to.terant to iron toxicity, i.e. of the 
J5, 000H 2. lines, ., :J= lites wiIl have resistance to bast and 
tolerance to iron toxi city. 

liese wi I be eval ltated for white belly. 

Ihe lines WI i (.it LUrlibI PI rpsist'nce to bliast, tolerance to iron 
toxicity and good 'rain quality wi I be sent to southern lrazil 
where these l inies wi l be evaluated for their phenot.)pic:al 
characteristics and tolerance to low temperatures under field 
rondi t ions. 

The lines PJErte9.d in Brazil will eventual.ly be shared with 
other countries with silmilar production problerms. 

3.5.4. Flow of" Materials to Arentina 

A similar pattern is being uned 1for Chile and Argenttina. In 
the case' ot Aru'entina, where varietal inprovement' requires somie 
tolerance to tWast, ml,inimum tolerance to iron tox3. citLy 
resi. stance to erect hWad, low temisperatures, and an exportable 

lrain C{LI3q a J. t j; Liree-w a y c:rosses Iiave also been done to pro:escsi 
tIheml throuIl ant her cul tivation. In this case, a uamlh:(, ot 
I:hree gram.s- c U sc..',ed will be used to ova I Late rs 1s.I..an ce t) 
erect head, uIIilizing a metlhodui.logy us:i.ng arsenic to induce this 
disease (wIiich hlas been under devel oprenL at CI. AIr). Fhe 
selected lines will be tested for their resistance to blast and 
grain qua li ty. ihe lines whiclh combine those characteristic s 
will be sent to Argenitina to be planted in observation plo.s. 

3.5.5. Conclusions 

i. 	 Anther c:ult:ivaLion has the potential to c'onsiderahlI 
reduce t he time required to produce humo:.ygous lines. 

2. 	 Success der:en(1s U1pon: 
a. 	 The cap.bi I L- tlor irnduc tion anid 

regeneration of the genotypas. 

b. 	 Sele-ction methocds of the H2. lines. 

c. 	 The lines ob:ained through anther 
cultivation should have the desired 
cliaracter'ist:ic:s whicli have beeh sought 
Lsirg convu'nLioiaL methods. 
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.	 EVAI.UATiII 0F GE.RIIIILA!M 

4. 	 1. A (OL..01.AL NL IIWU RRKFOR EVL A.)lTiON UPlRICE ,LRIIPLASII
 
W1 IH SPL.C .AL REFE-LI ENCE I 0 LATI1N AMERICA
 

I).V. 	SeshL *
 

The international Rice Testing Frogram (iRTP) was established in 
19/5 to provide a mechanism Vrrr the exchange of elite rice among
rice scientists in different contries for evaluation and
 
ut.lization in their resnective environments llS, I re p,vram
 
represe'nts an int.+er-countryj coopera I:.ve e fort twar .pnpo ir
in proviicnt of rice targeted to tire manyj etiV].ron{e . .tn n wrl -. ch 
the crop grows around the wor.d. WIt accesq to a W10", range of 
genetic materials, the gain in time is an important dividend tor 
the network scientists in their eftorts to develop improved 
varieties. 

1he main objectives of the IRIP are as 1ol].ows 

a. 	 1o ma [e the worJd's elite germpl,asm avaiJ,ablp to r i.e
 
scientist-s around the world either 
for dire(::t use
 
or tnr use in crosses withih, their ieeding
 
progrars. 

b. 	Provide rice scientists Wit. an opportunlty to ass n;S the
 
performance of their own advonced breeding j 
 ines
 
over a wide ranye of1 climatic, cultural, soil
 
and di.sease, and insect conditions.
 

c. 	Identify varip'ties with broad spectrum resistan(:e
 
to major disease, insect5, and other stresses.
 

d. 	Honi.tor and evaJuatp the genetic variation of
 
pathogens and insects.
 

I
 

e. 	Serve as a center for information on interaction 
of varieta.l characteristics for the diverse rice
growing environments ot the world. 

t. To promote interaction amone the rice scientists
 
ir th wor.id.
 

IRIIP its organi.'z.;I and coordinated by }HR 1 with fuldi rg from the 
United I\ations I rvei.oprrs.r.nt Prno rarrime (UNI)P). More than HWO rice 

* 	 C]ohaJI(oordinatior, 1I t. rnational irueP I c.n',Lirg I'rogram 
Irnternartio.nllal Nice Research Irst] tt te, Los Banos, 
H i 	i i ppi nes 
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t.r t ( n t . s s Vr orr . cti r 1el:S 1 11 a a, Af1r icra, L.at in Amri ca,Nor t Allri.ras [uItrope, antd )(ceania Participat' ii the (IHP
 net ol " Ropr ( ontati.Ve' sc 1I')I ] 
t 1'rSlih soImIe ut thepaicip"(1 I"aTV 3g COun hr rs serve on an advi sory c)mm i t t:m to ;Ps 1stiI 
pr nu v om Ii J anni ng and1 illm:.i eIr." t'att 1 ot 1ai t thie I'. , AonL. tb, . 04•he n.rb. i'.i,;ar tj I . it'ed ini 
 dll Ierent regions ot Asia 
and 1 %
each in 
Latin t.mri 
 c:a in co.I labor at 3 oI th th(: Cent rointernasc ional de gricuJ. tLtra Itrrpical CIA1), and in Africa incol I1. 
 Wic,"at.to
i th the Intorn- ionaL Inst i tute of Tr pcalAgriul::u l.ture 
 ( .1.1 Im.), and the L*es t African Ul1-C:?i level.opiunm -

Associ.t ion (WARDA).
 

'ore than 
30/i types of nur'series are composed and distr ibuted each
Year to different 
countries. 
 lhese fall. into 
two broad
 
catego, ies:
 

a. Nurser'ies 
to identi.1ty superior varieties for
 
diter 
ent rice cultural types.
 

b Nirc eie,.: 1-or the identiti1cation of geneetic

donors 1"or ..ndi.vi dola. biological, Physi cal, nnd
 
CIeIcl2c'a 1 stre,.es.
 

Approni.rmate"Iy, 6§% or the 
en tries are contribLted by the national programs and the 
rermaining or1ginate 
fromI JI-R.I and otl-pr

i ntern ai ona Ien-ers.
 

As of Dr r -mbL.-r" IV ui, 
 12 1ITH entries originatrig trom 1 nationalprogtrams and 
tom ti- .nternaLional 
cent!ers have becit ren .eased tofarmiers 
in 30' countre.s 
in Asia, Africa, and Latin America.Nati onal hr. od] ng programs and 
the 
internit11V 3.ional Celltc.rs alsout H....:
.,! s.veral huldred 
entris in hyhbridcizat.on 
prog ram'q to.lmprcove thuiI present vL,^letiS wi.th 
respect to certain arcJO(rj3CCtraits or r:saistance 
to specific stresses.
 

Scienti 
ts Irom the national programs and from INUI parti.cipate

periodi rai Jti in INTP-sponsored internat ioial moni tor ing programs
to r .vi iehu performanc e of ent-ri.es .n the internationa.

Lrseri'ys and in 
the national breeding 
trials in 
sel ected
 co n --t.1:r 1.C' -1ho r1on i.tor ino progr am prov i des a f orLI foriltorcct ion among ric. scielists and 
tor planning breedi.ng
 

strateg es.
 

rh rei .lt,.s o t. h ru .[tiOC 
 io l nurseryS and the 
moni tori ng tourobservrt ions 
and recommenl-dati,ors are tubli.shed each Year and
rlstri oI-d to rice scientists and research administrators in
varitous Ldi[LItst . 

HNvy sic.naicant res.ts.and 
research 
leads 
have been obtained
I1r Ltitl 't IRI P t;sts. Thei o.I.oow n re Some exc.am pies: 

P1 R. Ilt' lY iJ I tr tal-, i n] ca t p var I p t a1 
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differ,"onces l V:he dr..ree ol stabiJ ity of yield 
riertrmance. Varie:ies wui I, broad adaptability, 
as 	 w o l op rci. on-sFecific adlaiptabi lit are identified 
tind(er̂  irijat:. cl and favored up.and condia ions. 

h. 	 The brown pi ant hopper ( .I:)I-I) i.s a major i.sect pest 'if 
rice and one (f the 1<I P nupspries is designed to 
screon and id,''; ifu var joteps re-istant to this 
insect. Results fromn this nurser y led to the
 
ilnformation that :hn bicitypPe 
 of the insect
 
in 5c.u th-rr A sia are distin(ytJ. Li diftereTi[
 
f roi '1-1csc in SoLt eac t As3 a,-n\d are r e.1 ati]v(.-1 y 
nire v.r.i.lent. Rc ni ] y, var et ies wi1 th genes for 
resistance to hiotypes in al l regq ons were dent a 1 ed 
in 1HIlP lniur rier s, thus layin,.g the lc .'at ion 
for an in-dep, th collaborative project amcng 
Asia's scientists. 

c. 	 Ga].l mid e? is anothe." irrimportant insect pest,
 
partctilarl.y, in parts ot China, 
 Inca, I nr(onesia, 
Irai.JI.and and Sri Lanka. The int erniational Hice 6al. i 

:[idge Nursery laciJ itaied the identi 1ica:ion o
 
difterences i bioity pos 
 of this insi-ect both betuecii 
countr 1es as wll in I argewe as ii. l coin r cSh as 
India. Meveral irnFp\oved variet.ies have been 
identif.ied witi h a Ii1igh levei of resistance. 

d. 	 !.last is a most destructive rice disease. Eivaluation of 
rice germp.l as Ui in thy .IRFTP hI. ast nLirseryt indicated
 
wide ceneti c var i.ablit-I y of Ihe pathogen and at
 
the same I me several va' ..' Cis r esistaTnt to a
 
broad 1cltui"th C) race of .the pathogen were
 
identified. lhe resuilts st ul Lat:d iritn i tie-,d
 
rous ear-Li on te y ei- ,tjc interaction of tl:n host
 
anid pathog(en andiI lihe dIynamij] cs of pathogein
 
popul]. atoJOIls. 

e. 	 Strai n variat ;ons in anlother major disease, 
bacterial leat bi. gl t, became evldent l-tromn the
 
]kv'P screening tests designedI 
 for that disease.
 
Sources of resistance were identified for ditferent
 
strains. In general, 
 the strains from Southern Asia 
proved to be mic:re virulent. 

f. 	 rIhe tungro virus disease has caused coinsiderable 
1o055..- in ricu Yied's in several South and 
Sou t:hea .st Asi an couni tr i es. 1 he I fTP tLlii "(o scre;n i ng 
tests indicated variation in the virus as: well inas 

the vector , thiyqrucrn learhioPper. Iraditional
 
and ] liprnved s uiir-ces of rusistanlce have been 
i dent i 1 a:i for use in brending pregrrais in
 
di f turent reu i ons.
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I
U .11-' c et1c i.-aterials are t(.usted a V sites- over a w.de 
"anIgo of envi ronticun ts- frOlm sr id i"ocns wlhiere 
tL(Iii I'cp . (o above o5 C Ft iomoratusLIY' 9U, iut ino 1,pf2ct atL. 
eIl] Va t nrs 1.1p c : 1,;3iJ1i1 hi'i e growing1" l 3. M !)up. I 2 3W 

ii.lrE :. heiweon. F u ran be It ald( 2Ai C A I so, tl'ie 
test entraoe are locatod in .Iati. tiudes rangljng frol 
35 8 to 41 I. 6ier i ilasmi ti tol icrance to temperat rte 
e;. Lr.miihs and dltl1engj1 h var 1 atiOn has been 
i:entil ied ani is being used in ilani breeding 
progijramiIls. 

h. Li, of the lId'I-P entries are grown in adverse soils 
and severa. varieties wi1.th citfferen: dcree.s of
tolerance trx u.ucii .LF; ioave been identifid. 
'1he i lr, an s ot;r su..Ich erarice 0 beingjci I to(:), t udied 
hwU .,iunt I-. in difft:rrn t -uLiLn trie5. 6te ui:c 
tol.eralc.e for adverse soil.. ii J, cjwillgreatly redur--. 
CoststdLt- t c ;(.oi .sitl alendment t and wii . al so 
bri . lcd ii oailI. land into r1ce prodC: t i cin. 

i. The a.F5sociat10,r ot g~rain .cfii d wiiti major weather 
fac:t )ors s chIi aL sol ar i] ation andci tcrpera I rll"e 
at the reprncdiutivE, and "ipening ;s es wan; stLIldieci 
in IMIP givlci tria J arid statistical models 
formul ated to explain the relation is:h1p. 

4,.. (23- IRP IN LAIIN ,HIRICA ANO IL CARIB3.'IAN 

1hc, national programCl in Latin Amer . c:a and the Carib-bean hiavebeen particip.tll i i i :lhe JRTP since I19M. The [IRR] liaison 
scientist loc:a tLd at CIA[ coordinate.s t-he pro-ram l i li is
jointly,j mplem ntit, e by IR1I and CIA i n collaboratLion iii ti I:thellat ior153 p.rogr ams in the reg ion. G. obal I IP iulLeirie-s areva\ .1la tei.i atiT t; p r r. ic s-it.s in dif'fe"e it" croIn trIes rIp'resent)ting'
VSi ItiPio..!,= citl-. )]C .. A" regionl .1 test ing progromr is o:, l71)1. d Wi trcai er I I roim ithe global,h I nuLIseri'e S with [I tI . promlli3.-in hi eEc]ninI{ai:curiai.trOiri Cf.l and the nationiaJl prograsri 3in the rq i.on. 

Thu-]V_ hait, nL.rsrie, s tested c.Iin the ruqion ircclid. the qi3 'ilcJ anl(icbspr '~/a']orla InL,no.Csr i e, for ir rigated. andJ LIrp .(an d conci.ti1 ons,
rainf.lt ed . hluIanti iser'VSti. I. l in rsery a cd [hr s e nian g O"nLuIsr.i'; iMr toJ racit::e to lou' teml'Flratiuro andIH.J ast. ITh
entri es rated "gcoid" In the nLrseries in dft-rent rountri-, intIe rci" n duir g t reriodplie IV/5 - IYiTVA are lis ed i, liilirt'i q.1 
- 4. J.ifi. 
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TABLE 4.1. 
 Entries in the irrigated IRYN-VERY EARLY in top three ranks for yield in Latin America,
 

1980-1983
 

Country/Location year Entries in top three ranks
 

COLOMBIA
 

Palmira 
 1980 BG 276-5, IR 9729-67-3, IR 19746-28-2-2, IR 19728-9-3-2
 
1981 RNR 7306, IR 19791-12-1-2-2-2. IR 19743-25-2-2
 
1982 IR 19735-5-2-3-2-1, IR 19743-25-2-2-3-1, Kaohsiung Sen Yu 252
 
1533 IR 28128-45-2, UPR 231-28-1-2, IR 50
 

BRAZIL
 

Cachoeirinha 
 1980 IR 9729-67-3, IR 19743-25-2-2, IR 19728-9-3-2
1981 BG 276-5, bg 367-7, BG 367-4
 

Goiania 
 1982 IR 9729-67-3, BG 367-7, RP 1674-4038-78-3, UPR 103-80-1-2
 
1983 DR 92, IR 25588-7-3-1, IR 25924-51-2-3, UPR 254-35-3-2
 

CUBA
 

Bauta 
 1982 
 Kaohsiung Sen Yu 252, IR 15429-268-1-2-1
 

MEXICO
 

Culiacan & Ebano 
 1983 IR 25890-82-5-3, UPR 231-28-1-2, TKM 9
 

NOTE: 
 Where no more than one location is involved in a given country, the entries listed are based on
 

the best average performance over those locations.
 



TABLE 4.2. 
 Entries in the irrigated IRYN-EARLY in top three ranks for yield in Latin
 

America, 1975-1983
 

Country/Location 


BRAZIL
 

Go-a:xia 


COLOMBIA
 

Palmira 


CUBA
 

Nifia Bonita 


EL SALVADOR
 

La Libertad 


GUYANA
 

Mon Repos 


MEXICO
 

Culiacan &
 
Los Mochis 


Year Entries in top three ranks
 

1976 RP 633-9-5-8-1, IR 2061-628-1-6-4-3, IR 2307-84-2-1-2
 
1978 
 BR 51-54-2, IR 9129-192-2, CR 156-5021-207
 

1976 IR 1561-228-3-3, RP 633-9-5-8-1, MTU 6368, IR 2307-84-2-1-2,
 
B 541b-Pn-58-5-3-.
 

1978 IR 52, Mala/J 15, Kaohsiung 139, iR 36
 
1979 B 2360-6-7-1-4, IR 8608-298--3-1-1-2, IR 9224-117-2-3-3-2 
1980 BR 169-1-1, MTU 3419, PAU 41-B-31-1-PR 407 
1981 BAU 2-3-43, BR 109-74-2-2-2, ir 13427-60-1-3-2-2 
1982 UPR 307-7-1-1, UPR 254-24-1, Chianung Sen Yu 13
 
1983 IR 13540-56-3-2-1, IR 18348-36-3-3, Taichung Sen Yu 285
 

1978 MRC 603-303, B 1991b-Pn-43-4-1, IR 9209-181-2
 

1978 IR 9093-216-3, IR 52, IR 9129-136-2, IR 9129-196-2
 

1976 RP 319-34-8-1-3, RP 6-1899-25-4
 

1976 B 541b-Pn-58-5-3-1, BR 51-46-1-C 1, PAU 125-102
 

Continues...
 



Table 4.2 (Cont.) 

Country/Location Year Entries in top three ranks 

Culiacan, 
Los Mochis & 
Zacatepec 

1977 B 1991-Pn-43-4-1, RP 319-34-8-1-3, RP6-1899-25-4, 
RP6-156-31-4. Faro 15 

Salguero, 

Culiacan & 
Los Mochis 

1978 IR 52, B 459b-Pn-32-3-5, B 1991b-Pn-43-4-1 

Juchitan 1982 PK 95-29-2-1-1-2, UPR 238-42-2-3-TCAL 

Culiacan 1983 IR 13540-56-3-2-1, Kaohsiung Sen Yu 252, IR 21015-80-3-3-1-2 

SURINAM 

Nieuw, Nickerie 1978 

1981 

IR 9093-216-3, Mala/J 15, RP 79-9, IR 9209-181-2, 
MR 603-303 

Taichung Sen Yu 285, BAU 2-3-43 

NOTE: 
 Where more than one location is involved in a given country, the entries listed are
 

based on the best average performance over those locations.
 



TABLE 4.3. 
 Entries in the irrigated IRYN-MEDIUM in top three ranks for yield in Latin America,
 

1975-1983. 

Country/Location Year Entries in top three ranks 

BRAZIL 

Goiania 1976 BG 374-I, IR 46, IR 2823-399-5-6, Taichung Sen Yu 195 

COLOMBIA 

Palmira 1976 IR 2863-38-1-2, BG 375-1, BG 374-1 
1977 CICA 8, B 541b-Kn-22-7-2, IR 4422-98-3-6-1 
1978 
1979 
1980 

IR 4422-98-3-6-1, IR 54, IR 8 
CICA 8, CR 261-7039-236, PAU 4 1-262-1-5-PR 288, MR 1 
BIET 360 (RAU 14-28-1-1), BR 51-282-8, BR 109-74-2-2-1 

1981 BR 400-1, Taichung Sen 10, BR 319-1, MR 1 
1982 BR 51-282-8, B 2489b-Pn-1-76-8, MR 24 
1983 RNR 74229, Taichung Sen 10, BG 400-1 

CUBA 

Nifia Bonita 1978 BR 51-46-5, IR 2863-38-1-2, IR 4422-98-3-6-1 

ECUADOR 

Guayaquil 1977 IR 4422-98-3-6-1, BR 4, BR 52-87-1 

MEXICO 

Culiacan & 
Los Mochis 

1976 
1977 

BR 52-87-1, IR 46, BR 51-46-5 
CR 156-5021-207, B 541b-Kn-22-8-2, RP 516-34-1-8, BG 375-1 

Culiacan, Los Mochis 1978 BR 51-46-5, IR 46, IR 48 
Tampico & Salguero 

Continues... 



Table 4.3 (Cont). 

Country/Location Year Entries in top three ranks 

Juchitan 1982 RP 1125-1526-2-2-3, RP 1125-1548-1-4-3 

Culiacan 1983 BG 400-1, RNR 74229, BR-IRGA 409 

NOTE: 
Where more than one location is involved in a given country, the entries listed are based on
 
the best average performance over those locations.
 



TABLE 4.4. Entries in the irrigated IRYN-LATE in top three ranks for
 

yield in Latin America, 1977-1980
 

Country/Location Year Entries in top three ranks
 

COLOMBIA
 

Palmira 1978 IR 4625-132-1-2, CR 1009, IR 3464-75-1-1
 
1979 CR 1006, IR 3454-80-2-1
 
1980 CR 1006, CR 1024, CR 1005
 

CUBA
 

Nifia Bonita 1978 
 CR 1009, CR 1012, RP 975-109-2
 

uECUADOR
 

Guayaquil 1977 
 CR 1009, CR 1016, IT 4625-132-1-2
 

MEXICO
 

Culiacan 1977 IR 4625-132-1-2, RD 5, RPW 6-17
 



TABLE 4.5. 
 Entries in the irrigated observational nursery IRON given good phenotypic ratings in
 
Latin America, 1975-1983.
 

Coltry/Location 


ARGENTINA
 

La Plata, Colonia 


Mascias
 

BRAZIL
 
Goiania & 

Cachoeirinha 


Goiania 


Goiania & Campos 


Goiania 


COLOHBIA
 

Palmira 


Year 	 Entries rated good phenotypically
 

1977 	 J 3-756, Ratnagiri 9-5-3-2
 

1976 	 IR 2071-588-5-4-5-5, R 27-2511, IR 2823-103-5-1, IR 2832-141-2-1,
IR 3449-172-2-1, IR 3464-126-1-3, IR 4219-64-1-3, IR 4227-28-3-2,
 
IR 42, 	IR 2823-399-5-6, Kalongi Bao, K 41-146-1
 

1977 
 TR 167-2B-9, BR 169-1-1, Sein Ta Lay, RP 6-516-33-1-1, RP 825-71-4-11,

RP 967-65-4-3-13, MTU 6024, B 539b-KPJ-3-5-3-2, B 542b-Pn-68-9-2-2,

B 702d-Kn-21-1-1-2, B 707c-Mr-13-1, B 805d-Mr-16-8-3,

B 1367c-Mr-26-1, B 1665b-Mr-7-SI-5, B 2096c-Mr-31-1, B 2160c-Mr-64-1,

B 2186b-Nr-71-1, B 2928-29-1-3-3-2, B 2931-19-2-2-1-1, 
S 32c-46-I,
 
IR 4870-15-1-1
 

1978 	 IR 5254-3-5, SI-2
 

1982 	 PAU 14-2-13-9-2-1-1, Palghar 68-1, PNA 235-F4-66-1, PNA 237-F4-130-1,
 
PNA 246-F4-81-1, PNA 277-F4-247-1
 

1978 IR 4568-86-1-3-2
 
1979 None
 
1980 40 entries were given score of 4.0

1981 
 IR 9698-16-3-3-2, IR 17492-18-6-1-1-3-3, 343 D.T., 
BR 171-2B-8,
KAU 1734-2, V.1 SL, X.2-D.T., Chianung Sen Yu 13, 
IR 9828-91-2-3
 

Continues...
 



Table 4.5. (Cont.) 

Country/Location Year Entries rated good phenotypically 

COLOMBIA 

Palmira 1982 
1983 

Tainung Sen 12 
IR 62, IR 24632-34-2, KJT 6-31-16-17, PK 350-17-1-1-1,
IR 25620-68-3-2-1-3, IR 25909-11-2-2-3-2, IR 27315-19-3-3, PRl 52147,
IR 18348-36-3-3 

COSTA RICA 
Cafias 1978 IR 8, B 2360-2-3-1-9-1, B 2360-2-3-1-9-5, B 2 3 60-2-3-1-9-1-Mr-1, 

B 2 3 60-2-3-1-9-5-Mr-2, CNBP 217, RP 9-10-3-2-1-2, CR 138-1040,PAU 608A, IR 4219-22-1-1-2, RU 305-32-2-3-4, BKN 6819-36-3-1, 
IR 3259-PP 5-160-1, IR 9559-PP 889-1, IR 4432-28-5 

MEXICO 

Culiacan, 
Los Mochis & 
Uxpanapa 

Salguero 

1977 

1978 

RP 633-86-3-1-4, Mala/J 11, CNM 31, CNBP 217, RP 84-39-1 
RP 633-9-5-8-1, MTU 3626, B 57c-Md-10-2, IR 2823-103-5-1,
IR 4422-6-2-3-1, IR 5629-64-3, 75-5111, BG 374-1, IR 48-29-89-2-1 

PP 9-10-3-2-1-2, CNBP 217, RP 84-39-1, CR 138-1040, CR 140-62,
RP 611-106-1-10-7, RP 633-86-3-1-4, IR 9218-276-3, IR 9439-20, IR 42, 
CR 138-994-A29 

Culiacan 1982 BKNLR 75001-B3-CNT-B4-RST-47-2, BKNLR 75001-B3-CNT-B4-RST-47-3, 
BR 14-83-127-3, BR 4-34-13-5, BR 4-9-16-3-1, BRC 23-107-5,
ECIA 31-18-11, ECIA 31-36-3-1, HPU 71, IR 25588-32-2, IR 25861-35-3-3,
RNR 36626, RP 1899-1689-98, SKI 17-67-11, UPR 103-44-2,
UPR 231-28-1-2-TCA 2, UPR 245-17-1 

Culiacan 1983 IR 13538-48-2-3-2, IR 24924-51-2-3 



TABLE 4.6. 
 Entries in the rainfed upland yield nursery IURYN in top three ranks for
 
yield in Latin America, 1975-1983
 

Country/Location Year 

BRAZIL 

Goiania 1975 
1976 
1977 

COLOMBIA 

Villavicencio 1983 

COSTA RICA 

Cafias 1977 

MEXICO 

Edzna & 

H. Cardenas 
1976 

Edzna, Chetumal, 

Villaflores, Huixtla 

1978 

CAE Santiago 1983 

PANAMA 

Tocumen & Bayano 1977 

Entries in top three ranks
 

lET 1444, C 22, BPI 76*9/Dawn

IR 43, IRAT 13, BPI 76*9, C 22, IR 3380-17
 
IRAT 13, lET 1444
 

C 894-21, IR 6023-10-1-1, UPL Ri-5
 

IR 43, IR 1750-F5B-5
 

MRC 172-9, IR 2042-178-1, BPI 76*9/Dawn, C 22
 

IR 45, MRC 172-9, IR 43, Gama 318, IR 3839-1
 

UPL Ri-5, UPL Ri-3, IR 3179-25-3-4
 

IR 2035-242-1, IR 43, C 22, C 46-15.IR 24*2
 

NOTE: 
 Where more thau one location is involved in 
a given country, the entries
 

listed are based on the best average performance over those locations.
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TABLE 4.7. 
 Entries in the rainfed upland observational nursery IURON given good phenotypic ratings in
 

Latin America, 1975-1983.
 

Country/Location 
 Year Entries rated good phenotypically
 

BRAZIL
 

Goiania 
 1976 IR 1545-339, B 9c-Md-3-3, Kencana (Acc 36756), 
IAC 25, ICA 47, MRC 172-9
 
1977 ASD 7, !R 2307-217-2-3, DJ 29, IRAT 13
 
1978 Azucena, IR 4503-12-1-3-1, IR 4515-409-2-6, IR 4535-8-2-1, IR 4535-14-4-3,


IR 52, Kinandang Patong, MI-48, IRAT 13, 
IR 9575 sel., B 981k-TB-14, IRAT 104,

IRAT 106, IRAT 111, Sein Ta Lay, Seratus Malam, TAC 25, IAC 47, TAC 1246
 

COLOMBIA
 
Villavicencio 1983 
 C 894-21, C 894-7, B 3619c-Th-8-1-4, C 171-20, IR 9560-2-6-3-1, BW 170,


IR 3179-25-3-4, C 924-9, Intan, IR 18189-42-2-3, IR 2987-13-1, INIAP 415,

IR 13146-13-3-3-3, KN 96, IR 8192-166-2-2-3, IR 9101-124-1
 

COSTA RICA
 

Cafias 1977 
 IR 8*7/Dawn, IR 2071-588-6, IR 3259-P5-160-1, IR 3260-PP 91-100,
 
IR 3273-PP 339-1, BG 96-3
 

1978 
 IR 8, IR 3259-P 5-160-1, IR 3271-760-1482, IR 1909-1-3-3, IR 3260-PP 91-100,

IR 3262-3-338-5, IR 3271-745-1479, IR 4520-90-4-1-1, IR 4528-2-1-2,

IR 4531-5-2-3-, IR 4531-9-1-1, IR 4532-1-3-1, IR 4532-2-3-3, IR 4540-1-3-2,
 
IR 5533-15-1-1, IR 9560-9-1-1
 

,MEXICO
 

Edzna,H.Cardenas 1976 26 entries were given score of 1.0
 
Ros.Izapa
 

Continues...
 



Table 4.7. (Cont.)
 

Country/Location Year 
 Entries rated good phenotypically
 

MEXICO
 

Edzna,H. ardenas 1978 
 IR 3271-760-1482, IR 4505-4-1-2, IR 4520-90-4-1-1, IR 4722-167-1-I, 
IR 5620-1,
Juchitan, Chetumal, IR 5533-15-1-1, IR 9690-1-1-7, Kinandang Patong, IR 9669 sel., 
IRAT 104,
Villaflores & IRAT 105, IRAT 106, IRAT 108, 
IRAT 109, IRAT 110, IRAT 111
 
Huixtla
 

SURINAM
 
Paramaribo 1977 
 RPW 6-17, IR 1746-F5B-24, ARC 10372, Acc 8, TH 109, MTU 6368, RP 319-34-8-1-3,
 

UPR 1900-8-1, UPR 1900-17-1, 14-M-69, 61-K-70, 55-K-70, MI-48
 



TABLE 4.8. 
 Entries in the rainfed lowland observational nursery IRRSWON given good phenotypic
 

ratings in Latin America, 1978-1983
 

Country/Location 
 Year Entries rated good phenotypically
 

BRASIL
 

Goiania 
 1978 None
 
1982 ITA 123, 
ITA 134, IR 11418-15-2, IR 13146-41-3, IR 19083-22-2-2
 

COSTA RICA
 

Cafias 
 1978 IR 8, IR 3259-P 5-160-1, OB 677
 

MEXICO
 

Culiacan 1982 
 IR 21178-17-P 2, IR 13358-67-3-2, IR 13369-86-2-2, IR 21141-24-2
 
Hkimanguillo 
 IR 21178-39-P 1, IR 21178-44-P3
 

NOTE: 
 Where more than one location is involved i a given country, the entries listed are based
 
on the best average performance over those locations.
 



TABLE 4.9. 
 Entries in the cold tolerance observational nursery IRCTN given good phenotypic ratings
 

in Latin America, 1976-1983.
 

Country/Location 


ARGENTINA
 

La Plata 


BRASIL
 

Itajai 


Pelotas 


Pelotas 


CHILE
 

Chillan 


CUBA
 

Bauta 


PERU
 

Chiclayo 


Year 	 Entries rated good phenotypically
 

1980 	 Anna, Stejaree 45, Fuzi 102, Kwansansad, Taichung 176,
 
Hua 110 (Acc 47562), M 7
 

1978 	 Suweon 235, IR 3941-45, P 33-C-19 (HPU 67), RP 1311-109-1,
 
RP 1311-122-7, CR 126-42-1, IR 2403-PLPB-7-2-1-3B, IR 3941-54-1-2-2
 
IR 3941-77, K 35-67-2-1-3-1, Towada (Acc 8318), TY 12
 

1982 	 Ching-shi 15 
(Acc 36852), Europa, Fuji 269, Fuzi 102, H 115-20-1-1,
 
HPU 5010-PIp2l-2-IB, HPU 5070-Nag-3-5-3, IR 9758-191-2,
 
HR 100 (Acc 653), HPU 5101-Nag-1-2, IR 15685-2-2-2-3, IR 19746-28-2-2,

IR 19746-28-2-2-3, IR 19764-15-1-1, IR 22623-R-R-4-2, IR 8455-K 2,

P 33-C-30 (HPU 71), RP 1931-115-2-1-2, SR 3054-55-1-2-3,
 
SR 3055-129-3-2-2, YR 1641-GH 12-5-1 GH 4-1
 

1982 	 YR 2379-79-2, Antonio, Balilla, Deog Jeog Jodo, Stejaree 45
 

1980 	 Tomoyutaka, Deog Jeog Jodo, Fuzi 102, Hwanghaedo, Olbyeo
 

1979 	 Kn-11-361-BLK-27-1, Kn-IB-361-1-8-6-9, RP Kn-2, IR 2061-522-6-9-1,
 
IR 3249-19-1-2, IR 8460-120-2-2
 

Continues...
 



Table 4.9. (Cont.)
 

Country/Location Year Entries rated good phenotypically
 

URUGUAY
 

Treinta y Tres 1978 TY 12, IR 3941-14-2-2-3, B 2266b-Cw-16-2-1, IR 1846-284-1-1,
 
IR 1846-296-3, IR 1846-300-1-1, IR 2637-44-2, IR 3249-19-1, K 84,
 
K 279, KH 1001, KT 31-1, KT 32-2, Shensi variety, Shimokita,
 
Some-wake, Tatsumi-mochi, Towada (Acc 8318), Yamabiko, Yoneshiro,
 
Kalimpong I
 

1980 Jodo
 
1981 IR 9708-51-1-2, Fuzi 102, Jodo, Tatsumi-mochi, Baekgogna,
 

IR 9202-36-3-2, Sailboro 56-2, Pawn Buh, K 312-8-56.
 

NOTE: Where more than one location is involved in a given country, the entries listed are based on
 

the best average performance over those locations.
 

uL 



TABLE 4.10 
 Entries in the blast screening nursery TRBN rated resistant at least twice in each
 

country in Latin America, 1975-1983.
 

Country/Location 
 Entreis rated resistant
 

BRAZIL
 

Goiania, Campinas 
 BG 367-4, CI 5309, Milyang 48, Raminad Str. 3, TH 005, IR 2071-105-9-4-6,

Cachoeirinha, & IR 2793-10-2, IR 36, 
IR 38, IR 4432-28-5, IR 4432-52-6-4, IR 4722-36-i,
Pelotas 
 IR 4723-217-3, IR 52, IR 5257-49-2, IR 5533-14-1-1, CIAT-ICA 5*,


IR 1529-680-3-2, IR 1544-238-2-3. IR 1544-414-3-1, IR 1905-81-3-11*,

IR 1909-PP 234, Peta, RU 257-3-7*, RU 370-54-1-5, RU 371-40-2-5, Cheolweon 32,

IR 13540-56-3-2-1, Milyang 55*, Milyang 56, NRC 603-303, Tres Marias *,

Carreon*, IR 13423-10-2-3, IR 
13429-2q9- -t-3 , IR 1416-1-42-2-3-3,
 
IR 19672-140-2-3-2, IR 5533-PP 856-1, IR 5533-13-1-1, 
1R 5533-15-1-1,
iR 5851-165-1-1-2, IR 9i29-209-2-2-2-I*, IR 9224-22-2-2-2-3, IR 9660-00948-1,

IR 9752-71-3-2, IR 9805-97-1, IR 9852-18-1, 5719, RU 369-7-2-1-4
 

COLOMBIA
 

Villavicer.:io & 
 Chulwon 1, CIAT-ICA 1, CIAT-ICA 5, Colombia I, Colombia II, Colombia III,
Palmira 
 Cuatakka (73044), Hahng Yi 71, Huan-sen-goo, IR 3259-PP8-172-6,
 
ER 3259-5-160-3, IR 3464-29-3-1, IR 4227-140-2-1, IR 4547-6-3-2, IR 4712-228-1,

ER 4744-295-2, IR 5533-PP 854-1*, IR 5533-PP 8 56-1*m NP-12',*, Raminad Str.3*,
Ta-poo-cho-z*, Tetep, T 23, 158154, 229/54, 273-15, 428-25-1-4, Zenith,
 
Tres Marias, C 46-15
 

CUBA
 

Nifia Bonita 
 Carreon, CI 5309, Colombia 
i, Hahng Yi 71, IR 5533-13-1-I, IR 9559-4-1-1,
 
Kanto 51, K 1, OS 6, Ta-poo-cho-z, Tetep, Toride, Tres Marias, Tsuyuake
 

Continues...
 



Table 410 (Cont.)
 

Country/Location 
 Eutries rated resistant
 

HEXICO 

Zacatepec, Edzna, 
 CIAT-ICA 5, Colombia 1 (73120), IR 2035-290-2-1-1, IR 4547-10180-20-7,

H.Cardenas 
 IR 4547-6-2-4, IR 553:-PP-854-1*, IR 5533-PP 856-1*, IR 9669-PP 836-1,

Villaflores 
 Raminad Str. 3, RU 369-7-2-1-4, Ta-poo-cho-z, Huan-sen-goo,

Huimanguillo 
 IR 2793-80-1, IR 4547-14-3-1, IR 4744-295-2, Ram Tulasi
 
Lorna Boni;ta,
 
Tocumen & Campeche
 

SURINAM
 
Paramaribo & B 50, Dawn, IR 1544-312-3-3, IR 26, RU 257-3-7,

Coehiti RU 370-54-1-5, RU 371-28-2-5, RU 371-40-2-5, Tetep
 

* Rated resistant more than twice. 

C) 



4.2. 	.13EHAVIOY R F I RI P GLkitIM'LAS-u l'i I H ,UinI .?
 
IN 1'02--A IN LAVIN AMER-I:CA
 

Manuel J. Rosero*
 

4.2.1. Introduction
 

1he distribution of improved gernlplasm through'l the RIF1P
 
nurserie1s has been cone with the objective of lraden inrig 
 th.. 
gene:i c ba _.-e of- the nal:ional program.,s so that tleir researchers 
may evaluate ancid selec t Lthe most appropriate material s for their 
r ice produc: t ion .,os ys 'll,. 

Barin -y in mindci that human and financial resources are 1imited, 
niot onl.y in the inter national prograrms but also in the naLional 
rice imprc,ve.ment programs., it is essential, that rf.searchers 
idc rity and prioritize the problems which limit ri ce production 
:i.n their ecosystems and concentrate all their efforts on 
sLuti ons for them. 

iuccess in the sel. ection of a variety for a particular ecosystem,
cepends pr inipally on the genetic variability of ti gerrip .lasiri 
an d the evalLation teclhi1ques Lsed to aidentia ty mater]als 
to I .ran t to tIe pr inci:ple problems which limit t prod.ctivi ty in 
said P cosusLim. AL this stage, the integrated actiorn of tthe 
teari ol bre.d i" , paLlhh logCists, entomoI C:'Cj -sts and soil 

special isL , rndi phtiyrioloyists of the national programs pla.s a 
vc-r p ro e .rrior tantI 

In the g(-rm:I Jlasmii distributh :ed to the nati onal programs , in tlie
 
II I P nurser 1us, promising materials have been inc.1Lded whiclh
 
have been c.enerated CIA 1, and in solie nationalI
at IRIJ proIramis,, 
In t-his cutr terenPc the performance of these materials is 
ciscu::Lssed, and evaluated by the cooperators in the irrigatedi
 
favored u.p).andci and non--.tvored, upland ecosjstems in the region.
 

4.2.2. Germplasm Distributed in 1982-uq. 

F rom 19H2-04, 1,383 promi sing lines were inciudecd in seven 
nurseri es. Ti,o of them, VIRAL-I and V.IOAL. for the irrigatei and 
favoredc upl]and ecosuteris, are of interest to the majori.ty cf 
the nati(oral progjralis. [he other nurseries were for specific 
n.:Onsgstems of interest on. y to ot the programssorie 	 (labl.e 
0,11). 

* Scientific Representative for IRRI 1-or Latin America. 
CIAT. 
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TABLE 4.11. IRTP nurseries for Latin America distributed in
 

1982-1984.
 

1982 1983 1984
 

a/ LINES SETS LINES SETS LINES SETS
 
NURSERY - (no.) (no.) (no.) (no.) (no.) (no.)
 

Yield
 

VIRAL-T 30 68 28 59 24 45
 

VIRAL-F 20 7 21 6 21 6
 

Observation
 

VIOAL 153 58 223 52 184 57
 

VIOAL-SNF 91 27 56 28 49 31
 

VIOAL-HB 74 5 90 13 83 11
 

VIOSAL 30 13 36 9 61 8
 

VITBAL 20 13 52 12 37 10
 

T 0 T A L 418 191 506 179 459 168
 

VIRAL-T = International nursery for rice yield-early maturing
 
varieties
 

VIRAL-F = International nursery for rice yield-floating
 
varieties
 

VIOA = International rice observation nursery
 
VIOAL-SNF = International rice observation nursery-for
 

non-favored upland rice
 
VIOAL-I1B = International rice observation nursery-for hoja blanca
 
VIOSAL = International rice observation nursery-for salinity
 

and alkalinity
 
VITBAL = International rice nursery for low temperatures
 

4.2.3. Nurseries Distributed in 19102
 

VIIRAL--1 was torrred with 31 lines and was planted in 13 sites 
undcer irigation and 16 under favored upland conditions. 
Aitror dl.nj to tl, da na !unt in by the conlperators, several 1iness 
p er 'orrie I w(-,11 ( ad to.l erance to di.neavoes and high yjield) in 
each of the si te s for bMtlh irrigated.--tropical and favored uplarncl 
codr t ions in eve:'ry countryru (F.inal Reports 0t the Nurseries 
Di.trjbuLed in MUMkl2). Jn lable 4. 2, the wield and d3sese 

r'pact in is slhown at the best lines in the nursery for the two 

e...stuihs irri .t pqd and Iavor'ed upland. 
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'1AB1,LE 4.12. 
 Yield and disease reaction of the best lines of
 
VIRAL-I, 1982, undcr irrigated and favored upland
 

conditions for Latin America.
 

DISEASE REACTION a/ 	 YIELD (T/HA) 

BI NBl LSc BS ShB FAVORED 
DESIGNATION (6) (4) (12) 
 (9) (5) IRRIGATED UPLAND
 

P 2034 F4-25--6-1B 5 5 7 4
6 	 6.3 4.3
 
IR 5853-118-5 
 5 3 1 7 6 6.2 4.1
P 2015 F4-66-5-1B 5 4 
 6 6 6 6.0 4.2
 
P 2015 F4-J48-5-1B 5 4 
 5 4 4 5.7 3.8

P 2015 F4-150-4-1B 4 5 
 5 1: 4 5.7 4.0
 
P 2020 F4-140-3-IB 5 3 6 
 5 4 5.7 4.5

P 2025 1'4-159-3-1B 4 2 5 
 4 3 
 5.7 4.8
 
IR 4422-98-3-6-1 
 3 4 6 4 3 
 5.5 4.3
 
P 2015 F4-108-IB-IB 4 5
2 6 4 5.5 4.3

P 2030 F4-217-4-1B 3 7 3
3 5 	 5.2 4.3
 
P 2023 F4-74-2-IB 5 5 4
3 6 	 5.2 4.2
 
CICA 4 
 9 6 7 6 6 5.9 3.2
 
CICA 8 
 5 3 6 5 
 4 6.0 4.9
 

a. 	Evaluations in upland favored condit4
.ons in Central America and
 
Mexico, on a 0-9 scale: 
 0 = Resistant; 9 Susceptible

Bl and NBl = Blast on 
leaves and panicles, respectively. 
LSc = Leaf scald; 13S = Helminthospcriosis; ShB 	 = Sheath blight.
Maximum level observed in a site.
 
In parentheses number of sites.
 

b. 	Average of 13 sites for irrigated and 16 for favored upland
 
conditions.
 

VI fleL was, flaniLted ) .'*."? locaLions in 16 coon Ir o,. 13 LndCr
 
I r i ia t C d and 1.6 L Ti der 1avorecd LIF']and cin c.1i Ifr . in tII 
 haSJ'S
ol 	 the dt c i e vaiAti if) t.11t: -c LIlpia C(-oc i:C rin 1 tavL-rcl d i0T
11e: i cc a ic Ce n tra I Arlitr 1 ca I arf(.)iicj t-he 1t i I Id1(1d 11I (. I tn 1. t II e 
lUPt,2I"J : ,m'h ?e s.1 	 t ant to hilast ( 1ta I a1d I-.)aI CI £') aIId

.. r 	 L'o
IteaL'i 11 irIit ; 1',) r' ' isstat L to bl iu-t awld l al ;cal cl:; J.:
 

rO,.- r.?-. ;I i-, t hJla 1!; (1 an dI l t c) I c o 	 j imCil L io r CI iFi.i.)i r)lj ttl 

la 1t r i.a I , -, I n c1(2.;
olllhhilLd LctI., ra nc? to I:h c CIiir di :ea-()
andil: hald gCl:rt..l J_-I Ie potei Iai ill the tuil ecoiu,.t'riis (lable
,i.1,3 ).
 

V.1IU61--,. II! ,il 1 i TIC Ul allti 1 Cd in ) ltht S Itr 01-l' in, 1V 

1
I avored tIPn EHli c)iI(Ji] I t)ns and i'lol)" in nc0n--lavO-re-'d tiI]Jc1rd 
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TABLE 4.13. 	 Performance of the best VIOAL lines in 1982 in the irrigated and 

favored upland ecosystems of Latin America. 

DISEASE REACTION R1 YIEILD (T/1A) b/ 

BI NBl LSc ShB MG FAVORED 
)ESIGNATION (4) (3) (4) (2) (2) IRRIGATED UPLAND 

IR 5853-118-5 5 3 5 3 5 6.0 4.5 
CR 1002 5 1 5 1 4 5.5 3.8 
IR 9698-16-3-3-2 3 1 5 5 3 5.3 3.9 
IR 9845-145-3-3 
P 2193 P4-]40-IB-IB 

5 
1 

1 
3 

3 
3 

5 
1 

3 
5 

5.] 
5.1 

3.6 
4.4 

P 2057 F4-48-5-lB 4 1 5 5 3 5.0 5.0 
P 20() F4-2--5-IB 3 1 5 1 9 4.9 4.6 
IR 11248-148-3-2-3-3 5 3 5 3 5 4.9 4.2 
Chianung Sen Yu 13 5 3 3 5 4 4.7 3.7 
P 
P 

1358-5-1911-2-1B 
2220 F4-28-lB 

3 
5 

3 
3 

3 
3 

1 
3 

5 
3 

4.7 
4.6 

t,] 
4.9 

P 2057 F4-88-3-B 1 1 5 3 4 4.5 4.0 
P 2182 F4-39-IB-1 3 3 5 3 5 4.5 4.1 
IR 9852-53-2 3 5 5 1 4 4.5 4.0 
P 1383-8-111-3-1B 2 3 5 1 4 4.3 4.6 
P 21.82 F4-49-1B-IB 3 1 3 1 5 4.2 3.6 
IR 11248-13-2-3 3 5 4 1 4 4.2 4.9 
iR 14632-22-3 3 3 3 1 6 4.1 4.9 
IR 11288-8-8-445-1 1 1 5 5 4 4.0 5.0 
CICA Is 7 7 3 6 6 5.2 3.2 
CICA 8 3 4 6 3 4 5.9 5.1 

a. 	 Evaluations in favored upland conditions of Central America on a 0-9 scale, 
where 0 --Resistant; 9 = Susceptible. 
B1 and NBl = Blast, in the leaves and panicles, respectively. 

=LSc = Leaf scald; ShB = Sheath blight; MG Grain discoloration. 
Maximum level observed in a site.
 
In parentheses, number of sites.
 

'. 	 Average of nine sites under irrigation and eight in favored upland 
conditions where they were evaluated for their disease reaction. 

. L i11 es to cl Ier:on di t j :)In Aaunci t he Y i 13 'liowed 11(:ianc 
i. Il t lII four non- a vot.d up I.an d si Lus but tlhi r y iel, s were J o 

a [.),IlP 4. 14 ) . 

I hi obl..er Va t i-n nurs;vrj f-or lou terriperat ros (VI IBAI...) was; 
di itributed to Jro,zil, cihile_2, Mexico, Peru and UruI.a.J 

I.I ) La h'am l:',tl i.-e i v Irrr, l : 3le'cc) and Ur1L9IWY . In l'lexi co, 
tAlH i'r' .eryi- .'i-, " antI.nc ibn I uLt tDLt'h'. L'ipo-rzaLUIrE iWaS rio J o 
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TABLE 14 Entries from VJOAL-SNF, 1982, with disease tolerance In four 

locations under non-favored upland conditions.
 

DISEASE REACTION .-' YIELD (T/IIA) l) 

DESIGNATION BI NBl SjiB BS LSc CD NON-FAVORIM) UPL,AND (SNF) 

IAC 1246 0 5 4 3 3 
 3 2.8
 

BR 51-282-8 0 5 4 3 3 3 
 2.7
 

BR 10 (BR 51-46-5) 
 0 3 3 2 2 3 2.7
 
IR 8098-41-3 
 0 0 2 2 5 3 2.6
 

CR 1.024 0 0 3 2 3 3 
 2.6
 

Chianung SI-PI 661020 0 
 0 2 3 5 4 2.4
 

IR 9217-58-2-2 
 0 0 2 1 2 3 2.4
 

IR 14632-2-3 1 1 2 3 4 4 
 2.2
 

PR 106 
 0 0 1 4 4 5 2.1
 

IR 2058-435-3-2-2-2 
 0 0 3 2 3 3 1.8
 

IR J3149-, 3-2 0 0 
 1 3 4 4 
 1.8
 

IET 4082 (CR 138-1040) 0 0 3 2 4 5 
 1.7
 

IRAT 122 0 3 2 3 4 3 
 1.7
 

Checks
 

Salumpikit 
 0 5 5 3 4 5 1.7
 

1AC 47 5 9 3 4 6 5 
 1.6
 

Monolaya 4 
 5 3 3 4 5 1.4
 

Sein Ta Lay 
 0 9 2 3 3 2 1.9
 

a. Maximum level observed, according to a 0-9 scale: 
 0 Resistant;
 
9 = 
Susceptible.
 
Bi in Cafias (Costa Rica); NBI in ICA-La Libertad and Cafias; ShB in Tocumen
 
(Panama); BS and LSc in ICA-La Libertad, Caias, Tocumen and Cuyuta
 
(Guatenala); GD in ICA-La Libertad, Tocumen and Cuyuta.
 

b. 
 Average in SNT of ICA-La Libertad, Santa Cruz Porrillo (El Salvador), Cuyuta
 
and Tocumen.
 

lIUwia. iy , ti1 "i-ui .t.."pla~ni:L2d on iho [ ri on [: irhe
rca;. tc-
ciL1. 1L.-r-, n I rP?I I Ira.., I I o1! ri 2r .-,LLI-C-r, CCCIU.II,( d .I. i. uIr-I 

ttc., p1 o:l I f.,.1 t 'r.' I t- ? Cj 'o U ni yC,I u I'1.(.t.1r, C)- (: C( u f. t'hC.
 
CJ I ,c 1 C)I 7ih, Ib J. ur'r tt
Yr: I I ic L(ipl [ r :I ,-. c occ:!t' J ' L I2 
rt. icl I I .(h C cJ.):a I-II 'tI- t. . I,'l1e3 d 1 t. Ie C11 i CI) V"cI ti 
t i ti . 1iif i.I tLI Ic ,.J J i tI ' I1. c-. ; atRr ? prU..? ; iu.t- 11)11i . . 
lIIIcrc.? E:(;i..l r :IJti IIc i" toc.c n Iit'rol[ , I P..J - li e_-1.. 
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Wi lb r to o li c:ic in' r I).c7. ,paV w rar g to sealiniy MiU !. rid Tor 
V loccinic M21HAL-i) disibutedLic to (JI i iS noth severa prgas )
 
ini'ormal . has berlan re.ceiveci.
 

O.Y, . IRn K to lI, NIurseries Di. ibL,uted in t983. 

In .19-S VI AL-1 was made LIp Of ,M3 poli . )inJli]ei.; an wa.cLIJL. 
p.aited ucl eri
- irrigaltioionr ( 15 sS es) aid in ilavoruLJ tladrid
 
con citiu::c kjJI si es). Me I 
 tlhe -iclllp Ia tilh 

betwei -?oi c:y m and betwmI_ln n;i . n. .a h Sl.%ke.rf lw:cr" 


rlhl]: O1 f var1i led 
fere
 

several l .ins w:i 1:I eqcual 
to or -A L-ter perI ormanup tihan the local 
chec-ks (Final NM. o .L of thc, lNhurseries diotrib [ tu.l i.nB I Y:).. 
Never ihce I s , ci thei z1 lino;, ni ne were to1erani 1 to digua~lsi5

(in siveral loca:ionEs in CtI Uralimrir ca ) arid to iro fo;n
toxcity
 
in ICA--la Li :c:rtad. In addition, the-j had ycind yield in both
 
,cicony,utim.ic, ucndcor irrigation or cinder uip.'land c:citi
Favor"*,d t ors 
fable 0. 16). 

VluA .i.h was maclci Lp oi 223 lines,-,p-t wa in 2.-. 
sits, nin unidCr irrij at ion, 13 in -avor-cd upl-lanid cond tion7
 
;\nd two n1o11--a vo, c ucp
ini o p..aii d cll I: iioi . I fir coC)pui ' FUc 

urv'al I tc.at thI:Ui-.r-,:-,.'c- . i ci [eciiocrith.-g.il asm to the Pr'iricipl e 
di5(C :i:s ro t 1in tfhus- ti c:: : yt; eriIs, primaria'l ., b.last, .cat 
scald..i, iP iinLtho;;j 'p j. andoriosis stheath I. ight. I Itoa ci 'r sc? 
pp"'tvLi'cc woo -a' r P ri seveir'a Il OLAI ). OnS 01" tavi\'",d ul .lanlC.I 
corndi c .1I.1o si.FI l (in -r-al 1. IA e reactin. or t- g asml Ii 'joiipJll to 

lhoseeiachi c1 I:l- ditl . as varied ini eac:i lnu)c't0:il 1enand 

oci:.U i n .r, I i I iric:,.> r'esi stanit to were '.,scic-pt 


iI b twoIi.-,on 

hi ast ilI.c' to 
J.ua [ '- : .I I Ii crr- ., i 1 licjsFr.i" I ilic4Jon l foi ._,. M e m'1(:i :t..1 i &i .oline)iS 
res 3i a. i to bJaE lii 1.at: li.ocati ons woir m'sc:iipt li.e tu .eal 
scac . fleaveort sever ,. showedE. 
to bi hte fiitc.-;por i osis arcd sheathb hi lc U arid in 

I I ons, Ii oi'iw. comiibi ied r .si.'si.ance 
Imin:lrr rcli ;ion 

h.d j oc y.di ol..di ci i lfri r r i i cun.uira fiiIavorced" ip.i alnid condic i i oci i 

TABLE 4.15. 
 Crop cycle and yield of the best entries of VITBAL,
 

1982, in Treinta y Tres, Uruguay.
 

FLOWERING YIELD
 
DESIGNATION 
 ORIGIN (DAYS) (T/nA)
 

IR 579-ES 38-PLP 28 India 96 
 1.1 

M 101 USA 87 9.5
 

IR 9129-169-3-2-3-3 
 IRRI 
 99 9.2
 

tH 9201-91-2-2-1-3 
 IRRI 100 9.2
 

IR 8608-239-2-2-3 IRRI 99 
 9.1
 

Blucbelle (Local check) 92 8.5
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TABLE &.16. Entries of VIRAL-T, 1983, 
tolerant to diseases and with good yield under irrigated and
 
favored upland conditions in Latin America.
 

DISEASE REACTICN a/ YIELD (TIIIA) 

Bi NBl LSc BS ShB 
MG Fe _ LODG-DESIGNATION (7) (8) (9) (5) (6) (1) TOX ING 	
TROPICAL TEMPER-%, FAVORED 
IRRIGAT. IRRIGAT. IRRIGATED 

P 2231 F4-138-2-1B 4 3 5 4 7 3 2 3 
 5.5 5.8 5.0
P 2231 F4-138-1-1B 4 3 4 4 5 3 3 
 4 	 5.7 6.4 5.2
P 2023 F4-74-2-lB 
 2 2 6 6 4 3 4 
 2 	 6.0 5.2 4.8
P 2217 F4-30-4-1B 3 4 6 4 6 3 5 
 2 	 5.2 5.1 4.1
P 2189 F4-27-lB-IB-I-IB 3 4 4 5 4 5 4 8 	 5.6 6.7 4.AP 2180 F4-7-5-1B 2 4 6 5 3 4 5 5 5.5 6.8 4.3P 2189 F4-64-1-1B 2 3 6 5 3 5 4 8 5.6 4.6 4.1IR 4422-98-3-6-1 3 3 6 3 4 5 5 5 	 5.6 5.2 4.9P 2180 F4-55-1B-1B-7-1B 3 4 7 6 3 4 5 1 	 5.0 4.3 3.4CICA 8 3 5 6 5 6 3 4 9 	 5.8 6.9 4.5CICA 4 
 4 7 6 3 4 5 4 
 3 	 5.3 5.5 3.9
 

a. Maximum level observed in a site under favored upland conditions in Central America on a 0-9 scale,
where 0 = Resistant; 9 = Susceptible.

Bl and NBI = Blast in the leaves and panicles, respectively; LSc = Leaf scald; BS = Helminthospo
riosis; 
ShB = Sheath blight; MG = Grain discoloration.
 
Number of sites is in parentheses.
 

b. 
 Average of 12 sites under tropical irrigation, two under temperate irrigation, and 11 under

favored upland conditions in Central America.
 

c. In ICA-La Libertad.
 

d. Evaluated in nine sites, maximum level observed in a site.
 



TABLE 4.17. Entries of VIOAL, 1983 tolerant to diseases and with good yicld under
 

favored upland conditions in Cer~tral America and in tropic.l--irrigated.
 

REACTION TO DISEASES a/ FLOWERING YIELD THA) 
(DAYS) 

1 NBI LSc BS ShB FAVORED TROPICAL 
DESIGNATION (4) (8) (6) (4) (2) UPI AHD IRRIGATED 

P 1274-6-8M-I-3M-1 4 4 5 3 2 96 5.4 
 6.0
 

P 3085 F4-31 2 3 7 4 4 106 5.3 6.1
 

P 2068 F4-116-2-lB 2 4 7 4 4 89 5.2 5.5
 

P 1358-5-19M-2-IB 2 7 3 100 5.1
3 4 	 5.8
 

P 3082 F4-4 2 3 5 5 1 102 5.0 6.5
 

P 2053 F4-88-2-lB 3 4 6 5 3 97 4.9 5.7
 

P 3083 F4-58 3 3 5 4 3 95 4.9 6.3
 

P 3299 F4-33 1 3 3 7 1 98 4.7 6.9
 

P 1377-1-15M-1-2M-3 2 7 2 100 4.7
3 3 6.0
 

P 2737 F4-7-1B 4 4 7 5 5 95 4.6 4.5
 

P 3082 F4-18 3 4 7 5 3 99 4.6 5.0
 

P 3084 F4-59 2 4 5 3 1 98 4.5 6.3
 

P 2189 F4-27-1B-IB-3-2 1 3 7 4 3 104 4.5 6.3
 

P 3083 F-61 3 3 5 5 7 97 4.4 7.0
 

P 2058 F4-47-3-lB 3 3 5 6 3 95 4.4 6.4
 

P 2189 F4-27-lB-IB-I-I 1 3 5 4 3 102 4.3 6.4
 

P 3085 F4-35 2 4 7 4 1 101 4.2 5.8
 

P 3084 F4-34 2 3 5 4 1 104 4.1 5.9
 

P 3081 F4-22 3 3 9 5 3 100 4.0 4.8
 

IR 25586-45-1-2 4 3 7 
 3 1 99 3.6 5.2
 

1PNA 46-25-1-31 2 4 7 6 3 106 3.5 7.0
 

CICA 4 6 9 7 3 3 91 3.7 5.3
 

CTCA 8 	 3 5 9 3 
 3 98 5.2 5.8
 

a. 	Scale of 0-9: 0 = Resistant; 9 = Susceptible.
 
B1 and NBI = Blast on the leaves and panicles, respectively; LSc = Leaf
 
scald; BS = !elminthosporiosis; ShB = Sheath blight.
 
Maximum level of severity observed in a site.
 

b. 	Favored upland, average of eight sites where the NBI was evaluated. Tropical
 
irrigated, average of seven sites.
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TABLE 4.18. Promising lines of VIOAL, 1983, which combine resostance
 

to BS and ShB with good yield, under favored upland condi

tions In Central America Central and Mexico (Yucatan).
 

REACTION a!
 
FLOWERING b/ 
 YIELD 
 b/ 

DESIGNATION BS ShB (DAYS) (T/.A) 

P 3081 F4-58 	 3 1 94 	 5.6 
P 3293 F4-54 
 3 3 91 	 5.1
 
P 1377-1-1511-2M-3 3 2 94 5.1
 
P 2053 F4-99-4-IB 
 3 3 97 5.0
 
P 3081 F4-2 
 3 1 93 4.9
 
P 3294 F4-48 3 
 3 96 	 4.8 
IR 9852-22-3 	 3 
 4 92 4.8
 

P 3293 F4-96 3 
 1 98 4.7
 

P 3293 F4-15 
 3 1 92 4.6
 

PNA 237 F4-33-] 3 3 101 
 4.4 
IR 21734-16-3-2-2-2 
 3 2 92 4.4
 

P 3081 F4-29 
 3 1 95 4.4
 
P 3081 F4-31 3 
 3 91 4.3
 

P 1496-7-7M 3 
 1 96 4.3
 

IR 255-45-1-2 3 
 1 93 4.0
 

CTCA 8 
 3 3 98 5.2
 

CICA 4 
 3 3 91 	 3.7
 

a. 	Maximum level, on a scale of 0-9: 0 - Resistant; 9 Susceptible.
BS [lreminthosporlosis In Alanje, Panama and Cuyuta, Guatemala; 
ShB Sheath blight in Tocumen and Chepo (Panama) 

b. 	Average of ten sites, two in Mexico (Yucatan) and eight in Cental
 
America.
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TABLE 4.19. Crop cycle length and yield of some entries from VIOAL,
 

1983, resistant to straighhhead in Corrientes (Argentina)
 

and their reaction to Sheath blight and blast.
 

DISEASES -a/ 

FLOWERING YIELD 
DESIGNATION (DAYS) (T/H1A) E.E ShB BI NB 

P 3299 F4-61 	 104 7.9 0 2 1 5 

P 3293 F4-19 	 98 7.6 0 1 3 5 

P 3299 F4-33 	 114 7.3 0 1 1 3 

P 3081 F4-2 	 102 6.3 0 1 3 5
 

P 3065 F4-41-IB 	 104 5.5 0 3 4 5
 

P 3299 F4-74 	 118 5.3 0 1 1 5
 

P 3295 F4-54 	 108 5.0 1 3 5 4 

IR 841 (Local check) 113 	 - 9 - - -


Bluebonnet 50 (Local check) 103 	 - 7 - - 

a. 	Scale of 0-9: 0 = Resistant, 9 = Susceptible 
EE = Straighthead; ShB = Sheath blight; BI and NBi= Blast on 
leaves and panicles respectively. 
Maximum level observed: ShB in Tocumen and Chepo (Panama); 
B1 in Cristina (Guatemala), David, Alanje and Chepo (Panama); 
NBI in Cuyuta and Cristina (Guatemala); Tocumen, Alanje. Chepo and 
David (Panama).
 

Ihc 	observa : rJ non uiplan cun Ion !nirs eLi)" Iior -r avorcd cndi 
tVIO.AL.--blNF) wias lorreci wiLh 56 J irnes se] ..cLe.dU tr(om 1Ul)UN an(. 
J.t LIH. lLnor.-rr-.s in 19H2.. This nuIrseryj was selnt to Heti(_o, 
Co]lombia, tiuatemala, El Salvador, HoncIras, Costa Rica, 
I.'an a,,,V,.i LiO:iJa and Birazil. The coo perators evaluated the 
nuiStrLJ under 1avorud and non-l-avored concd Itiors. Under fav(rec.l 
upl an Jd ;ondcic ti nb e I i nes had good perl nc1 burian|cc.undo non-
i'Ovoiud u pJ ~cidi cond itions5, the majority t:ho na oterial s w'er e 
sus(ceptible to l.e1 scald and/or he. int: opui"r'3 .blIas 1 af 	 rr, s 

he o bserCva ti n nlr seryw for low terr peratu~ r.es Vil BAL ) Ior 1VH3 
was made up ol 5.' In es2.and was sent to io (rand. do 
Sui,Bravil.; [rein Lta Ly Chillan, andy trs, UruIJLhAUy; Ch ile Lh.nro, 
l'lec:o. In lbano , Ilen ico, tere w-re no problm tUh 011low 

Irn 3. .z wi}as [ doL(e211lper a uLirpses. 1.ra , tho' nuirsery eval uated i.n Campo d:) 

- I r t m ' .iIrns,; a iii C, 
ol .b C ani an avorge l-'r atre o . C. Undur h-c;e 
condi I on',, ItVe 1ines jid d.J It/ha Im:ve1 an th i oal che:: 

Leon kth) low I ni[ \'ia with in rhtJih 01- 1 / iicax1ImdIii 

(5. 	/ t/ha). In Icrein t-a y Tres, UrL.ycJLI3U , C]iuhlt ne.n-.s.oloclaoi 
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the lout [ 0th pPeraturp-s an d w.ie lded I or I t/ia rtor'e th.an V Ii .hj .1(..
(tle local check.'* By the sate token in Chii lan, (hI le, willIl a 
fminj.imu mri...ll L.ire 1- . rricumri al aVErcaqctIIeIml2 
 i . o Y Q mxi: o1 25 C an(-I 

tucmpur-Ua ,-,.,n., I / some lines o 3 en 
 t e Ltomp :,a 

LuLt tlho y..i.e(_lds welre low-- on a par with 


- C, iz- I-- low r urL, 

the local cihecl. (lable.
 

The observation tnursery for hoja b.anca (VI OAL--H.1 ) di.,.-L.ribut'ed
 
in J.90,2 was evalt.,.-\Led in s.tLes thV 
 a ti.gh inici, dence of !:he
 
virus in Colom:iLa, Ecuador, Peru, and Venezuela. The majo-) I:Lg
 
of thsc lines were, susceptible to the viruls. There wIer,
 
however, some diffrerences in the reaction o several 
lines.
 
C' rtain iines resistant inr Colombia were suscepi-ble in other,
 
countIeI.os and viceversa. [hsos variations in 
 (stanctie 

cons i cl.,red Lto he ci.capes due to the l.Iow po r cen agLe Or ]?oLsoUi
 
vectors,.';. NeverIli, ess, lites that 


res i were 

the wer ros.sian tin siome
 
Si tes and sIu corpItIL.I. in oth irs were irc.luded once again in Vhe
 
ntur.ur y .di'stributed in 1993. The r esults of this sec:on d
 
evaJ o tion corr ou tdcc" Cou.c_'mbia, la and Perti n Venezue 

iridi calecd Su.crclpt 1 Lii I ty of al tIhe ma eriai.-, ti.thI th


t 

e;:cot)on of a tew lines which- were tolerant in the thIree 
coounIries (labIc. 0.21). 

In demons trat:e ti resistanice oi these lines to t.he virus, thl,(:y 
wet-.e evaLuated under lab'irator _g conditions in C. ALI tilh-, a vector 
colcriro_ havitug a /2% inection capaciti. The results slowed the 
SLScepLibility ih with 

whi-ic, sIhowed 


or L .nes the excep Li on of IN . J4.- I-- --,.S 
Lolerance at a 25% infection leve l.
 

4. 2.5. c-sul s or" thce Nu.rsories Distri butecd in 19-iY 

t the .- rmpi.air distribulted in 198-4', we shall discuss the
 
perfcrharc:e of the materials 
 irc ludcd in the VI HAL--I, VIUAL arid
 
VI .AI-..bNl nurseries on tl,", basis of the 
 data received (as of,
 
unteO -5L.0, I YL-5) fronm the 
cooperators in tlihe northern torhnisphere.
 
Witlh r lr:,ect to Vthe southe..rn hemisplihere data Ih-s not been
 
rec:eived e'cept 
 VCa-arina,from the VI.UAL sent to Santa Brazil.
 

VJRAI.--T twas planted in 10I locations under favored uplad 
conditiori _ CLntraJ 'Americain ard seven undler irrigated trop.ica. 
conditions. ]ho wield and disease rcaci ion5 ot the bosL. lines
 
in eacl cOlc try are shown in I able 4.L..
 

-Dppi to In' I an. I. Ifaat Itiat o rnice. tl qormp vat' :dc.Il. p lor oF .a 'ail 
f roi on e L:aIta ur to anoLI or,C .e cseveralI I nare; st otitie ci .uod 
F('r I orirIn Ck InI iites un. deri s favor-o ul c-on1LI [ieiolnllnl Vi oIIs.. 
y il L or these irLot- ia.1s is shown in latlue 4. . lhe.e .imps 
werF, tolerant- to Mi ast:, ?p.ot scald, hel,tmi nt h por osuj.c and 
ul.:' LI - 'l ii ll-v Ihl • ea l naJ ;i i rnI' e rg- 1i tdrnr I :rih 

chsi ~ ~ ovau1h" nei~cr' hocd c '1ls'Im' l-. quod q in ru ;everoJ
Icincil .c-,rc; unler irrigmri mtl (lab. e 4.24), irdicat:ing their g.o.od 
a d.-,rLaI:in a i both ecos ste s. 
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TABLE 4.20. Crop cycle length and yield of the best lines of the 1983
 

VITBAL in Uruguay, Brazil (RS) and Chile.
 

DESIGNATION 


Uruguay (Treinta y Tres)
 

Suweon 288 


HPU 5101-NAG-I-2 


lR 9201-91-2-2-1-3 


RP 1845-83-45-1 


YR 1641-GH 59-7 


YR 1641-GH 12-5-1-GH 4-I 


YR 1805-17-3-21 


L 201 


Bluebelle (Local check) 


Brazil (RS)
 

IR 19746-28-2-2 


IR 19754-15-1-I 


IR 19746-23-2-2-3 


IR 9201-91-2-2-1-3 


P 33-C-30 (HIPU 71) 


Local check 


Chile (Chill.n)
 

K 31-163-3 


IR 9202-5-2-2-2 


Europa 


IR 19746-28-2-.2-3 

IR 197-22-2-2 


Quella (Local check) 


a. Scale of 0-9: 0 Resistant, 


FLOWERING 

ORIGIN (DAYS) 


Korea 


India 


IRRI 


lndia 


Korea 


Korea 


Korea 


USA 


IRRI 


IRRI 


IRRI 


IRRI 


India 


India 


IRRI 


Italy 


IRRI 

IRRI 

Chile 


91 


95 


92 


89 


95 


103 


94 


87 


88 


90 


88 


90 


92 


94 


88 


57 


75 


75 


69 


70 


51 


9 = Susceptible 

YIELD
 
(T/HA) LODGING
 

9.4 2
 

9.1 3
 

9.1 3
 

8.9 2
 

8.8 1
 

8.4 1
 

8.0 2
 

7.3 1
 

6.3 3
 

7.1 1
 

6.9 1
 

6.9 1
 

6.8 1
 

6.5 1
 

5.7 1
 

3.1 3
 

3.0 1
 

2.9 1
 

2.7 1
 

2.6 1
 

2.0 3
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TABLE 4.21. 
 Reaction to Hoja blanca under field conditions and in the
 
laboratory, of five entries from VIOAL-HB in 1983.
 

REACTION TO HOJA BLANCA
 

COLOMBIA VENEZUELA PERU %
INFECTION b
b._
 

DESIGNATION 
 1 1 2 1 3
2 AT CIAT
 

IR 11418-19-2-3 
 0 1 3 0
1 3 28
 
B 2791B-MR-257-3-2 
 3 3 2 2 
 5 3 79
 
IR 8192-31-2-1-2 
 4 5 2 0 2
2 88
 
IR 17492-18-6-1-1-3-3 
 0 5 0
3 1 0 81
 
IR 14753-120-3 
 0 3 2 2 3
0 91
 

Checks
 

Bluebonnet 50 
 6 7 7 6
6 7 97
 
CICA 8 
 5 9 5 7 
 7 7 -

Colombia 1 
 3 1 1 0 0
0 9
 
ICA-1O 
 3 2 0 0
3 0 

a. Scale 0-9: 0 
= Resistant, 9 = Susceptible

Under field conditions in Nataima, Colombia; Araure, Venezuela (two
plantings) and Peru- I and 2 plantings in Huarangopampa and 3 in
 
Alenya.
 

b. In the laboratory, with a colony having a vector potential of 72%.
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TABLE 4.22. Behavior of the best entries of VIRAL-T, 1984, under favored upland
 

conditions in Mexico and five countries in Central America.
 

DISEASES hi_ 

ENTRY FLR. .YIELD 
(no.) DESIGNATION BI NBl LSc BS ShB (DAYS) (T/HA) 

Mexico (Papaloupan, Campeche) 

3 P 1358-5-19M-2-iB 2 2 2 1 - 106 4.6 
2 P 2231 F4-138-6-2-1 2 2 3 1 - 102 4.6 
5 P 2231 F4-138-2-1B 2 2 3 1 - 102 4.4 
8 P 2231 F4-138-6-1 3 2 3 1 - 101 4.2 
7 P 3062 F4-170-1-1 4 1 3 1 - 99 4.2 

Cgrdenas A 80 (T.Local) 3 1 3 1 - 103 2.8 

Guatemala (Cuyuta and Panzos) 

14 P 2231 F4-45-8-1B 1 3 3 5 - 113 8.8 
is P 2189 F4-27-1B-IB-1-IB 1 3 2 4 - 108 8.2 
23 P 2192 F4-39-5-1 1 3 2 4 - 112 7.9 
16 P 2053 F4-99-4-1B 1 3 3 3 - 108 7.7 
22 IR 25909-11-2-2-3-2 1 5 5 6 - 104 7.7 
7 P 3062 F4-170-1--1 1 4 3 4 - 102 7.5 
5 P 2231 F4-138-2-lB 1 3 3 4 - 107 7.4 

ICTA Virginia (L.check) 1 3 3 3 - 105 8.7 
El Salvador (San Andres) 

22 IR 25909-11-2-2-3-2 - 5 2 3 - 102 6.5 
3 P 1385-5-19M-2-1B - 7 2 4 - 97 5.9 

11 P 3295 F4-26 - 6 2 4 - 99 5.8 
16 P 2053 F4-99-4-IB - 6 2 4 - 98 5.8 
17 P 2025 F4-159-3-1B - 5 2 5 - 103 5.7 

Local check - 6 2 6 - 98 5.5 
Honduras (Guaymas, Comayagua and San Fco. del Valle) 

2 P 2231 F4-138-6-2-I I - 4 4 - 105 6.3 
11 P 3295 F4-'( 2 - 5 4 - 105 6.3 
5 P 2231 F4-138-2-lB 2 - 4 4 - 105 6.2 

17 P 2025 F4-159-3-lB 3 - 4 4 - 106 6.0 
22 'R 25909-11-2-2-3-2 3 - 6 3 - 108 6.0 
19 IR 4422-98-3-6-1 3 - 7 3 - 108 5.9 

CTCA 8 (T.Local) 5 - 5 3 - 109 4.9 
Costa Rica (Caas) 

17 P 2025 F4-L59-3-IB - 0 5 - 3 103 5.9 
4 P 2057 14-83-3-lB - 1 6 - 0 97 5.4 
2 1P2231 F4-138-6-2-1 - ! 6 - 0 98 5.4 
5 P 2231 F4-138-2-1B - 1 6 - 2 97 5.2 
8 P 2231 F4-138-6-I - 1 6 - 0 97 5.1 

CR 5272 (f,. check) - 7 7 - 0 91 3.0 

Continues... 
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Table 4.22 (Cont.)
 

DISEASES a/

ENTRY 


FLR. ./ YIELD
 
(no.) DESIGNATION 
 BI 	 NBl LSc BS ShB (DAYS) (T/HA)
 

Panama (Alanje, Chepo and David)
 

16 P 2053 F4-99-4-1B 
 4 5 4 3 
 6 86 5.7
15 P 2189 F4-27-1B-IB-1-IB 
 4 2 4 
 4 4 88 5.5
22 IR 25909-11-2-2-3-2 
 3 1 
 6 	 4 3 87 5.4
5 P 2231 F4-138-2-IB 
 3 4 4 3 
 6 86 5.4
17 P 2025 F4-159-3-1B 
 4 	 5 
 3 	 3 3 90 5.4

Local check 
 3 4 5 5 
 4 87 4.5
 

a. 	Scale 0-9: 0 = Resistant; 9 = Susceptible

BI and N1I = Blast 
on the leaves and panicles, respectively; LSc Leaf scald;

BS = Ilelminthosporiosis; ShB = Sheath blight.

Maximum level observed in one of 
the two or three evaluation sitei.
 
(-) indicates that no evaluation was done.
 

b. 	Yield and flowering, average of the sites eva'aated in each country.
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TABLE 4.23. 
 Average yield (t/ha) of the best entries of VIRAL-T, 1984, planted under favored
 
upland conditions in Mexico and Central America.
 

COUNTRIES
 

EL 
 COSTA
 
DESIGNATION 
 MEXICO a GUATEMALA - SALVADOR HONDURAS - RICA PANAMA b PROM. 

P 2053 F4-99-4-IB 3.4 7.7 
 5.3 5.7 
 5.1 5.7 5.6
 
P 2025 F4-159-3-IB 
 3.9 7.1 5.7 6.0 
 5.9 5.4 5.7
 
IR 25909-11-2-2-3-2 
 3.9 7.7 
 6.5 6.0 
 3.6 5.5 5.5
 
P 2231 F4-138-2-1B 4.4 
 7.4 5.0 6.2 
 5.2 5.4 5.6
 
F 2189 F4-27-1B-IB-1-1B 3.0 8.2 4.8 
 5.6 3.4 5.5 
 5.1
 
P 2231 F4-45-8-1B 
 3.9 8.8 &.3 
 5.4 4.5 4.5 5.2
 
IR 4422-98-3-6-1 
 2.9 7.3 4.6 5.9 
 2.2 5.0 
 4.7
 

Checks
 

CICA 4 
 2.9 6.0 
 4.6 4.2 
 0.9 2.7 
 3.6
 
CICA 8 
 3.6 8.2 
 5.2 5.3 3.1 4.5 5.0 
Local c/ 2.8 8.7 
 5.5 4.9 3.0 4.5 4.9
 

a. Average of two sites.
 
b. Average of three sites
 
c. Different in each country. 
Cardenas A 80 in Mexico, ICTA Virginia in Guatemala, CICA 8 in
 

Honduras, CR 5272 in Costa Rica, Toc. 5430 in Alanje and David,
 
Anayansi in Chepo (Panama).
 



TABLE 4.24. 
 Average y.ield (t/ha) of the best entries of the 1984 VIRAL--T planted under irrigation
 
in nine sites in Latin America.
 

COUNTRIES
 
DESIGNATION 
 COLOMBIA a/ MEXICO ai NICARAGUA CUBA ECUADOR VENEZUFTLA SURINAM PROM.
 

P 2053 F4-99-4-IB 
 5.3 7.1 
 6.6 5.1 7.1 
 6.1 6.4 
 6.2
 
P 2025 F4-159-3-1B 
 5.2 6.2 
 7.4 4.8 7.3 
 5.8 8.2 
 6.4
 
IR 25909-11-2-2-3-2 
 5.3 6.2 7.5 
 4.5 6.6 
 5.7 6.4 6.0
 
P 2231 F4-138-2-1B 5.0 5.3 6.0 
 4.6 5.6 5.6 6.7 

P 2189 F4-27-1B-IB-1-IB 5.8 

5.5
 
4.1 7.4 
 5.0 7.0 
 5.4 8.0 6.1
 

I's 
 P 2231 F4-45-8-LB 
 5.5 
 6.2 7.7 4.7 7.2 
 5.3 7.9 
 6.4
 
IR 4422-98-3-6-1 
 5.5 4.8 
 7.4 '-,4 8.5 5.7 
 7.4 6.2
 

Checks
 

CICA 4 
 4.6 4.8 6.3 
 5.6 5.0 4.3 6.3 
 5.2
 
CICA 8 
 5.4 6.1 6.8 
 3.9 5.9 
 5.3 8.1 5.9 
Local check c/ 5.45.4 
 5.4 6.4 5.4 
 4.9 5.8 5.5
 

a. Average of two sites.
 

b. Difrerent in each country: 
 Oryzica 1 in Colombia, J-104 in Cuba, INIAP 6 in Ecuador,
Araure I in Ve-iezuela, Eloni in Surinam. 



VIOAL was made up of 84 1 ines and was planted under favred 
upland conditions in Guatemala, Costa Rica, Panama, Hon urs and 
El Salvador. 'the cooperators evaluated tlhe reaaction ci the 
gerrriplasm to the principle diseases; blast, leaf scaid, 

helminithosporinsis and sheath blight. The resistan ne of the 
gerniplasm to these diseases varied among the si te' within each 

country and among coLtri a(2s. 11le lines which ',, good 
perf'orriance in each country are shown in Table 425. 

Data from the VI(AL on iron to;xicity were received from b-ianta 

Catarinn, B!razi]. o_)f the 184 linen in the nursery, . 12 "re 
resisto,.t to iron tot.city. if- these resistant lines, W4 
combi nud resistance to blast, as evaluated in CIAIl-baita FRosa, 
Colombia in 1Y84. Of the 5h1 lies, 18 al.so had resastance to 
grain blight evaluated in Santa Rose. lhe reaction or t he 
materials to th:se stres-ses and :he length of the crop cy lce and 
y ie.d oLserved in s.ever al C; tes under irrigated and favocired 
Llland conditions, are shown in Table 4.26. These mater) a]s are 
of interest for coLntries in which iron Loxicity, bl ast and 
grain dis.coJcJration I imit p,"oduLctivit. 

The obs-ervat io TlrLIer . ," n-ion-ifavored uplanid corndi t ions 

(VI10mL-bN4F) was made up of ,iV lines and distributecl to le::ic, 
Guateriala, El Salvador', Honduras, Nacaragua, Costa Rica, I'.rania 
and Yunw-'i, I a. In Panama, the ricirser.t wias eva Juai_ ted in1 he rOL 

f avored uplI and ecos-y.stem of Rio lato. in the other coLlties 

the eva . cutiaor orreopondecl to avored Lplanc r ce cordiations. 
in al] q '. > ines are presenc ted which had Lhe be,.st 
perfo.rliare ar. .ach country. 

4.2.6. ULilization of Germplasm 

lhe retwork of IiP nurseries was created to help the national. 
programs withl imlroved gerimpla m to be evaluated by the 
respectiave prgr rars and Vor ti r selection ot the mos t 
approp'i a.ate iimateria.s 'or their p'odLction ecowyC.Jtems. lhe 
maj ority of the prcgrarns are eva]lueting gernplasm but are not 
.se1ecLinc riata al1 s despite the fact flat the eve lati on data 
wlhi ch t ej crid is On permTip las-Cl r, ceived d.ron tra e the 

proi ml9 ai-oe9 xistendCe o1 sOi atiateri al s 1or their priduc!t 

ecoccsys Lois. 

Some prcogr amis Ihave s p ected several 1 i r es from the gelipJ -,Sifi 
d. stri butLd in 1'IY and 1V8q, -oiinie to be t-ested in yield trials 
and others.r aE paral 'nl:s for cross i ng projects. ( able q.V:). 

niu. acs 

in I7fJ4 aliic I'-_r8a (fobl] ) t.ihe variety rpleaed in Brazil. 

is rc. OiireniLd fur ] rr ngo (" i condi t aions in the staI. of Santa 

CLtaria. Ibhs variety is t~ole-rant o" bla;st and iroi tol:xicity. 

lie raiojn ii rjr mns of S3V c ri reIceased.. eight va'ieties 
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TABLE 4.25. Performance of the best entries of VIOAL, 1984, 
under
 

favored upland conditions in five countries in Central
 

America. a!
 

DISEASES b/
 
ENTRY 
 FLR. YIELD 
(no.) DESIGNATION 
 BI NB1 LSc BS ShB (DAYS) (T/HA)
 

Guatemala (Cuyuta, Cristina)
 

213 P 2231 F4-45-8-1 
 1 4 3 4 - 115 8.2
 
173 ' 3304 F4-54-5 
 1 1 5 5 - 90 8.2
 
172 P 2945 F4-41-1 1 4 
 3 4 - 91 8.1
 
159 P 3083 F4-61 2 3 5 3 
 - 98 7.9
 
278 P 3094 F4-I-3 1 3 5 3 - 7.8
115 

266 P 3081 F4-78 
 1 4 3 2 - 98 7.7
 
228 P 3081 F4-76 2 
 5 3 3 - 95 7.7
 
131 P 3304 F4-5 2 3 3 3 - 91 7.7 
170 P 3284 F4-5 3 2 3 4 - 7.696 

179 1P2867 F4-52-2 
 3 3 3 3 - 96 7.5
 
256 PNA 46-25-1-31 1 3 3 
 5 - 114 7.5
 

ICTA-Virginia (T. Local) 2 3
4 3 - 105 7.3
 

El Salvador (Sa, Andres and Santa Cruz Porrillo)
 

270 P 3304 F4-12-1 
 - 5 1 3 - 106 5.0
 
239 P 3299 F4-86 
 - 3 3 3 - 104 4.8
 
268 P 2863 F4 79-6 - 5 1 -  108 4.8
 
233 P 2887 F4-9-4 - - 3 3  100 4.7
 
241 P 3299 F4-7 
 - 3 5 3 - 102 4.6 
202 P 2231 F4-138-6-LB -. 5 1 5 - 97 4.6 
193 SI-PI 692033 - 5 1 1  95 4.4
 
182 P2862 F4-53-4 - 5 1 5 94 4.4 
194 IR 25587-1.09-3-3-3-3 -  1 3 - 102 4.4 
232 P 3282 F4-33-2 - 3 3 j 105
- 4.3 

Local check - 7 1 3 - 106 3.6 

llonduras (Cuaymas, Comayagua, San Fco. del Valle, La Ceiba and Olancho)
 

203 P 2231 F4-13-2-1B 
 3 - 5 3 1 102 7.2 
188 P 3293 F4-48 1 - 5 3 1 103 6.8 
172 P 2945 F4-41-1 3 - 5 3 1. 97 6.8
 
202 P 2231 F4-138-6-1B 3 - 3 1 1 102 6.7 
247 P 2859 F4-97-6 
 3 - 3 3 1 103 6.2 
248 P 2859 F4-99-1 3  3 5 1 104 6.2
 
151 P 2053 F4-26-4-lB 5 - 5 5 
 1 103 6.2 

Continues...
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Table 4.25. (Cont.)
 

DISEASES b/
 

ENTRY 
 FLR. YIELD
 
(no.) DESIGNATION 
 BI NBl LSc BS ShB (DAYS) (T/HA)
 

201 P 3081 F4-2 3 - 3 1 1 105 6.1 
136 P 2231 F4-13-2-1 3 - 3 1 1 102 6.1 
173 P 3304 F4-54-5 3 - 5 5 1 102 6.1 
215 P 3299 F4-5 5 - 5 5 1 106 6.1 

CICA 8 (Local check) 5 - 5 5 5 112 4.3 

Costa Rica (Cafias)
 

152 P 2060 F4-49-4-1B 0 0 
 5 0 1 99 7.0
 
136 P 2231 F4-13-2-1 0 0 3 
 0 0 99 7.0
 
203 P 2231 F4-13-2-lB 0 0 1 0 
 0 99 6.9
 
182 P 2862 F4-53-4 0 0 3 0 0 
 104 6.6
 
265 P 3082 F4-18 
 0 	 0 5 0 0 99 6.4
 
212 P 2231 F4--45-5-4 0 
 0 5 0 0 107 6.3
 
259 r 3081 F4-58-3 0 
 0 5 0 0 99 6.2
 
211 IR 2153-276-1-10-PR 509 0 0 5 3 
 0 99 6.1
 
252 P 2192 F4-39-5-1B-I 0 0 7 0 0 
 109 5.7
 
232 P 3282 F4-33-2 0 0 5 0 0 
 104 5.5
 

Costa Rica 1113 (L.check) 4 0 5 0 0 90 -


Panama (Tocumen, Alanje, Chepo and David)
 

233 P 2887 F4-9-4 	 3 2 4 6 
 4 91 5.2
 
159 P 3083 F4-61 4 2 4 5 4 
 93 5.2
 
158 P 3081 F4-58 4 2 3 5 3 
 94 5.1
 
228 P 3081 F4-76 
 4 	 5 5 1 5 94 5.1
 
241 P 3299 F4-7 
 3 	 2 4 7 5 93 5.0
 
239 P 3299 F4-86 	 4 
 2 4 8 4 92 4.7
 
229 P 2055 F4-92-2-2-lB 5 5 
 5 2 4 96 4.7
 
288 P 2030 F4-217-4-lB 4 5
4 6 4 100 4.6
 
236 PAU 50-B-25-1 
 5 	 5 
 4 6 4 95 4.6
 

Toc.5430 (Local check) 
 3 	 4 4 8 5 94 3.8
 

a. 	Flowering and yield, average of the sites evaluated in each country.
 

b. 	Scale 0-9: 0 = Resistant, 9 = Susceptible. Bl and NBl = Blast
 
on leaven and panicles, respectively; LSc = Leaf scald;
 
BS = Ilelininthosporiosis; ShB = Sheath blight.
 
Maximum level observed on one of the evaluation sites.
 
-) indicates no evaluation.
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TABLE 4.26. Plant cycle lengt'h and yield of entries from the 1984 VTOAL,
 

resistant to iron toxicity, blast and grain discoloration.
 

REACTION a/ 
 IRRIGATED h/ FAV.UPLAND _
 

Fe 
 FLR. YIELD FLR. YIELD
 
DESIGNATION 
 Toxc. B1 NBI MG (DAYS) (T/I1A) (DAYS) (T/nA) 

P 3299 F4-86 0 1 2 3 103 7.0 100 5.8 

P 3304 F4-12-1 1 1 3 2 104 6.7 99 4.9 
P 3295 F4-43 2 2 1 3 103 6.5 101 4.9 
P 3284 F4-5 2 4 3 3 99 6.1 98 4.7 

P 3094 F4-i-3 0 2 3 2 112 6.1 108 4.7 

P 2859 F4-99-1 0 3 3 3 101 6.0 101 5.7 

P 3059 F4-79-1 0 1 3 1 99 5.9 94 4.8 
P 2231 F4-138-2-3 1 2 1 2 103 5.9 98 5.5 

IR 3262-3-9-4-5 0 4 2 2 106 5.9 99 4.6 

P 3304 F4-58-1 0 4 3 4 102 5.9 106 3.8 
P 3059 F4-25-3 0 3 3 2 97 5.8 102 5.4 

P 2867 F4-52-2 2 2 3 2 94 5.8 96 5.1 

P 2231 F4-13-2-1 0 3 3 3 102 5.7 100 5.1 
IR 19670-263-3-2-2-1 2 3 2 2 108 5.7 105 4.3 

P 2887 F4-9-4 1 2 2 3 103 5.4 99 5.7 
P 2862 F4-53-4 1 2 3 3 104 5.1 97 4.6 
P 3081 F4-78 2 4 3 2 107 5.0 102 5.0 

P 3304 F4-5 0 3 3 2 94 4.5 96 5.1 

CICA 4 2 7 9 7 91 4.8 95 3.4 
CICA 8 1 4 4 4 105 6.3 104 4.8 

a. Scale 0-9: 
 0 = Resistent; 9 = Susceptible.
Iron toxicity in Santa Catarina (Brazil); B1, NBl and MG en CIAT-
Santa Rosa (Colombia). 

b. Average of four sites (CIAT-Palmira, Venezuela, Ecuador and the
 
Dominican Republic). 

c. Average of 13 sites (five in Honduras, four in Panama, two in El
 
Salvador and two in Guatemala) 
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T\Bl,E 4.27. 	 Flowering, yield, and reaction to diseases of the best VIOAL-SNF 

entries from 1984 in seven countries in Latin America. a/ 

DISEASE REACTIONS b/ 

ENTRY rLR. YIELD 
(no.) DESIGNATION Bi NBI ShB BS LSc (DAYS) (T/HA) 

Mexico (Campeche) 

333 UPL RI-5 - 3 5 1 1 95 4.8 
33', TR 6023-10--1-I - 3 5 1 1 99 4.4 
336 C 894-7 - 1 5 1 1 99 3.9 
331 16871 (IAC Trrad.Dwarf) - 2 3 2 1 99 3.7 
338 MR 21 - 3 5 3 1 100 3.5 

CICA 8 (L.check) - 1 3 1 1 101 2.6 

1Panpma (RIo lato) 

312 il 103J-5-6-1-1-IM 0 - - - 2 110 3.3 
31,5 P 1332-3-8M-1-1B 2 - - - 3 125 3.2 
3")] IIAT 112 0 - - - - 73 3.1 
"44 P 2030 F4-235-1B-1B 2 - - - 3 117 3.0 
346 IR 14632-212-2 2 -. - - 3 130 2.8 
317 IRAT 104 1 - - - 2 97 2.7 

Toc. 5430 (L. check) 2 - - - 5 117 1.8 

Guatemala (La Maguina) 

341 PAII 50-B-25--1 - - - 2 - - 6.3 
346 IR 14632-212-2 - - - 2 - - 6.3 
312 P 1035-5-6-1-1-1M 1 - - 2 1 - 6.2 
345 P 1332-3-8M-1-1B - - - 2 - - 6.1 
332 lET 4082 (CR 138-1040) 1 - - 2 1 - 6.0 
303 C 1008-1 1 - - 2 2 - 5.9 

ICTA-CriLina (L.check) - - - 2 - - 4.7 

El 7alvador (Sta. Cruz Porrillo) 

318 UPI, RI-7 - - - - 3 81 5.2 
323 C 894-21 - - - 3 1 98 4.0 
316 BR 319-1 - - - - 3 88 3.9 
325 JR 8997--4-4--2 - - - 3 3 98 3.9 
324 TR 4744-295-2-3 - - - 3 3 87 3.8 

Local check - - - 5 - 101 1.8 

Nicarngui (Malacatoya) 

333 UPI RI-5 - - - - - 94 5.3 
328 IR 5105-156-2-3 - - - - - 88 5.2 
319 IR 3179-25-3-4 - - - - - 87 4.9 
312 P 1035-5-6-1-1-IM - - - - - 91, 4.8 
322 IR 841-67-I - - - - - 91 4.8 

C!,A 8 (M. check) - - - - - 108 3.5 

Continues...
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Table 4.27. (Cont.)
 

DISEASE REACTION
 
ENTRY 
 FL. YIELD
 
(no.) DESIGNATION 
 BI 	 NBl ShB BS LSc (DAYS) (T/HA)
 

Honduras (Guaymas, Comayagua. San Fco. del Valle) 1/
 

318 UPL RI-7 
 3 	 - - 1 5 93 6.3
 
324 IR 4744-295-2-3 	 3 - 1
- 5 102 6.0
 
328 IR 5105-156-2-3 
 3 - - 1 7 104 6.0
 
341 PAU 50-B-25-1 3 - 5
- 3 	 113 6.0
 
309 IR 2053-436-1-2 	 1  - 1 3 	 98 5.9
 
339 IR 8098-41-3 
 1 - 1 5 113 5.9 

CICA 8 (L.check) 4 - - 1 3 113 3.8
 

Venezuela (Araure)
 

347 IR 10781-75-3-2-2 1 - 1
- 110 6.7 
305 P 2054 F4-26-4 1 - - 5 	 95 5.7
 
326 IR 5931-110-1 
 1 - - 1 3 100 5.7 
314 Chianung SI-PI 661020 1  - 1 	 3 97 5.4
 
323 C 894-21 
 1 - - - 3 105 5.4 
324 IR 4744-295-2-3 1 - - 3 100 5.4
 

Araure I (L.check) 
 4 	 - - 1 3 105 4.6 

a. 	Non-favored upland conditions in Panama and favored upland conditions in
 
other countries.
 

b. 	Scale 0-9: 0 = Resistant, 9 = Susceptible. B1 and NBl = Blast on leaves 
and panicle, respectively; ShB = Sheath blight; BS = Helminthosporiosis;
 
LSc = Leaf scald.
 
Maximum level observed on one of the sites evaluated.
 

c. 	(-) Indicates no evaluation done.
 

d. 	Flowering and yield, average of 
the 	three sites.
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TABLE 4.28. Number of lines selected by the cooperators from the gerinplasm
 

distributed in 1983 and 1984. a!
 

PARENTS YIELD TRIALS
 

COUNTRY/PROGRAM 1983 1984 1983 1984
 

ARGENTINA
 

CORRIENTES 
 66
 

ENTR]' RIOS 13
 

BRAZIL
 

CNPAF 
 59
 

IRGA 39 5 2 
 4
 

EMPASC 
 24
 

CHILE 
 13
 

COSTA RICA 
 17 19
 

CUBA 
 6
 

ECWiDOR 
 86
 

HONDURAS 
 20
 

MEXICO 
 4
 

DOMINICAN REP, 
 4
 

PERU 18
 

URUGUAY 
 4
 

VENEZUELA 165 

T 0 T A L 39 447 77 

a. Information supplied by the cooperators.
 

Preliminary data for 1984. 
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TABLE 4.29. New varieties released by the National Programs in Latin America 

in 1984 and 1985.
 

COUNTRY INSTITUTION a COMERCIAL DESIGNATION YEAR 

BRAZIL 

COLOMBIA 

COSTA RICA 

HONDURAS 

PERU 

PERU 

VENEZUELA 

VENEZUELA 

EMPASC 

ICA 

MAG 

SRN 

INIPA 

TNIPA 

FONAIAP 

FONAIAP 

EMPASC 104 

ORYZICA 2 

CR 1821 

YOJOA 44 

PA-2 

PA-3 

ARAURE 3 

ARAURE .4 

IR 841-67-1-2 

P 2023 F4-74-2-1IB 

P 881-19-22-4-1-lB-CR 1 

P 918-25-15-2-3-2-1B 

P 2030 F4-88-1-2 

IR 4570-83-3-3-2 

PR 106 

P 22]7 F4-30-4-1B 

1985 

1984 

1985 

1984 

1984 

1984 

1984 

1984 

a. EIPASC 

ICA 

MAG 

SRN 

INIPA 

FONAIAP 

= 

= 

= 

= 

= 

= 

Empresa de Pesquisa Agricola de Santa Catarina 

Instituto Colombiano Agropecuario 

Ministerio de Agricultura y Ganaderla 

Secretarla de Recursos Naturales 

Instituto Nacional de Investigaci6n Agropecuaria 

Fondo acional de Investigaci6n Agropecuaria 

Urnzica *. in Colomibia isi recommended for irrigyated and favored 
u.pland condito1f.i,, it: is a higl- yielding variety, tolerant ot 
tL.uricjaI csases and thoja blanca. 

'A-2 and F'A--3 are recontmencled for the areas u)dier irrigation in 
1 trapoto# and .agua, i'P.21r , respective . . FIA-3 has ihoujn
to]erance to hoja blaca, the principle problrri ill Bagua. 

I Io varI rcJ nau(cI nll.,, 4oric(.ras and Costa Iica are 
recjulrti(..1nd(( Il" ir v(rc:,d L.ll And COTICIlt'iOIIs. 

.11 Vorue;: .. , t a Ara.LIr-e 4 are recormrep)ded I-or favored3 cI Ar 
tilJ dt'r aii J l r'r cm tc'ri c-1(It1 "on,-,rut-,puct ive..j. 

Wi 11 the U I' .. ,r-1L ioii oI t -h? 1 F0'P uhic:h J.£ Ltinder 
.i ii i ! I i c i 1. I I r. V t IIr.Q natI ona I prc.c) iT alnd t(io b en- dlc 
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din:c~i nuc inr thi meet~cingc, we ex:pe~ct: to het t*r serve thbc 
Co .pera., by s.LI;pJ.ying 1Th-.l1 Uli Ih Ujc1flp J. l J. isIri s Imo:riOrr.t eO
 

ap.rori ate f-or t he difIt(.ren L *2-os st f ch count ., AL-a orr. 
th same~ic t imp', i t is h;Lope:d thI~at thei coopo r a rs will1 conTicon 1:at p 
mocre oP tchei1r re~n"Po nr('L t he 51. pct iCJIIn Pva] Lat 1c, 

tia i:,i c:at l o sued and the rapid rele.ase Io far iyir . o" t ( 
prom singn .mat-eracrlas. I he onl1. y waI to i n cri a p n.oppoc tivi t-y is 
t o stabiLiz yie. ldcs (diver , ityingi varieti es, w i th feotrioi p" obI.2rlFJ-. 
of disea s and pests; ) re"Cduce irmpor: ations ( for oL i. f2S uithcou 
a balianc oi?0 pammun drV[ ct ) or to 2ncr oasp thiexpor~t't volum.:ec 
(tor export to ot her coun.tries) 
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5. DISCUSSION )F PR(U)UC[ION CLSi% 

5.1. 	 C(. 1 OF PROU CTION IN LAI.IN AMERICA AND [H-

CARI. BBIIANS A GUIDE FUR IHE
 
IDENTIFICAI.ON OF PROUL)L)C (ION PRUBLEMS
 

Edwiar d Pulver* 

5.1.1. Introdukction 

IRiP 	 is a liaison betwen CIA --IRI and the national programs to 
iongent the dissemin ation and uti.i::ation of rice ger'mrplas.
Undoubtaili, irm -- varietiesproved c:onLinue to play an iniportant
 
ro.jIu in the search for higher and 
 rlre stable y ipJdtc;.

Neve tlheJess, over the. past several years, some= ric:e product ion
 
zones have increased their produic"tivi'ty notably Idue to the
 
adoption of modern rice varieies, to such an extent 
 th at i t is 
difticut.1 to achie. .verianother great increase in jie. cl thi npw
varie ies. In thsc:rm cases, c:rop nan em has hoLcoriut hCl1tll 1 Ilu
 
principle i. i i i- factor in term"ITS 
 o crop produc-.Livity or
 
produc t i on efIf i c i en cy.
 

An part of '"no net Fortu.- on rice culi. ivati,on , the IRI P sentIl out 
a qucest-iona.rre to natiional programlls in t he region requestirq
data 	on :tie prouclc:tion per hectare? in th- ditterent ecosystems
of Latin Aie ica an d tiec. Caribbean. I he daLa rece.:i\etd hav. :ien 
sumrlarized and informgation added on costs in onther countris or
 
zones.
 

This PPw-ii iaralyisis is us eul to uS as an in dicaion ofl the
 
productL n pol I. oLind
n in our couontLr i es. I n the first p lace,
it faci. itattps the identitication o the mnst irrmportant li,1tin-i 
factors in crop Ianag mrrent and l.-he esLab lisi ment oi- research
 
priorities zr 1ente(J to I o!lowur costs. For 
 ex amp lie, heavy

investmunt in .psLicide application, indicates the need to 
1.oo:: 
for oth,..r nethods 0of control o pests an i cli -. E ' .... Un the 
other hond, a .mall in.vl gstmrnit in n i trogno I.s fert i I izers 
irdical (t-. tlat the re'search oninitrogen 1-i :;atioin with - 1Ja or" 
other orgianis.msjl:. merits low priority. In tQ, econemic analys;is 
1 costs, eLmphapi ih Id latd t heI,s s .oLI be caron in,-irac tions of

di t F"er ar', .: Ii'a tc.11owlcile"et . I1n aJ I the ecol, I . s of tl(:lg,ler I i 1 
region, tcecs conisti tu.ite an iriportant 1 rlih Li ing factor. lore 
a dequa.te and econl.ii icc co11[trlCl].I Icoeds wll] reuull in savings 
i n ot her n' ec ai::t? su.1ch as suedi uen£3 1 L i i a Lion, Gontrolt 
of pe Ls an c di su,;c: , n iJ a bei:te r iicrvest cd.o? to I .. s; .[ idying.le 


*-Agronmis.t,.t ProdLIction systems for Agronomily, CIAI Rice
 
Program
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Sopjcst analysis 'is ntjtT i ma LC01 e 

crop in relati tt gover nment pol ici - --
III e theC t he produrCCin S CJ ,Casesj pr ice "receiveo-dby r~i cc, 2.S too0 
o produat iOn. tlte cu sti m te-, eI nh other caseht the c.s :ri 

k e: ived arb" verthe price/t of t he big exportt i n c ies. _ntr 
.::This Call result in Uhnnecessary and high' subsidies or onl thei 

pro: 1a e 0 aretaGo.:I:i totiher, hand in eX.cessiVely high costs/ha due to factorsF LLhh c"h 

cntonltrolIId bytcthe itIoneal governMents such as ArpnLcd, :Ilei-t
 
and machianery;-'" - ''~ '"'' - ;'" 

' d the rice.:-j bn , i. a, t ds , ., th rodUCtion costs and p ice oio rUU h 
were .naly:edinr 14 inLatinmeirica thecountries cL-And .
 
Car bbean. 'The' i'dea was to identify n the" factors which I itilo t
 
prodUC ion or. ean imake t-he costs of rice production, xce ive.
 

'In Son' cases, "lternatives were suggested whiLch might reduce
 
the prodUCt iOn costs or increase yields; either Oe hof Which
 

might increas th proi tabiity of th pst tn ic
 
l on eeproduction.]n -. . . 

1IriAted Rice 

5.2. 1 1. Importance of irrigated Rice 

IJrrigated rice i'2 the predominant prduoction syste.i in Lati:gis: r €i-no-i: utan br Iie o in thear ,tn hmenca t irmuiga tedn
 
Ame i a and .the Car ibbean,olk to tr a I tapp r 0 i H EiI Oely t-he .
 

. -n, In so e such as Argentin , Cil product ion. ountries C I 
CUba, Jama .ca, Surinam and Urug6ay., the production is
eXCUSi fl'irrigated. At thesamie time, irrigated rice is'
 

,responsi'ble for Y8% of the prod uction in te Domnyican Rehubl ic,
 
92'/. In Colombia, 87% in Peru, 76% in ParagUay, anid 70"/, in
 
Ec adore; I1I1exicon, more'than 60%. of the present produtCtinona i s
 
it irigated and tLhere is an enormous potential to increasie
 

pro*dJctiolrs, in ecosy.'tem. in .hf f' '.this "Even Brazi I h"', he 

h .ighest O ri ce Lat ion r-o ge
proItdion upland in America, r ited
 
rice is increasing in iporance and is preseontly (10/ oet the'
 
total production. IhCE-2 figjures:- clearly dumontrate the '
 
importance of irrigated rice in this region and cons. 7equen(-_'.ltly,€ 
this stu concpntrated onl this produc-tion system1. 

5.2.1 .'2. Pan Ioramra of- the Production Costs And Prices. 

An econorrlic: analy~iS 'Of ri~e is relatively ,iple;/&!( U 1 1l
 

inf-ormation only on the costs l..Urred in thse prod~iction o1- a
 
P the obtained and 'the price o':rough rice. T'he
hecta:, yield 


valdiLy o,(:, any analysis depeids uponL the.' aCti.tI oOf th. COS
 
e-_t iniHtL-s . Frequently, the, cotsl produftion a-.re e-xpreESed as
 
CostL/mrt., Hlouiver, th is is 'a unlIt Of P)-c(iuct:: 1on ef fi.cien cy.' Thcz.
 

'"onlVy way to compare the prqdUc-tiOn1 Among C0Lmltrie(.s and to detec~t 
'costs is to express the' cos'ts 'ba-;e-d. on a hectare. 

(Cost/ha). Generally, the production' effi ciency. (cost/mt)' 'is 
, 

' 

more varaable than the cost/isa SIflcCE there aire great diif eerices 



ipylold nmo cuti /i'Pierf:-i andJ even. within ab coA"

profitabilityscan-be measured TparWO N 

th 
by hectare but the most
 

,abtiyons it aa
............ ...... @t M70,fh1 duAmoer harvest,ths whic i
, irr igated rice -n ..

whcterless"teha that'ro t oprotuer5 i
ae n c.. InVenezuelalc a hectare in Glit oansqut y
bad n a the catiga 
nehesary cod 1prd in oo ete irriated rice was less than*
 

b 50)0. By cointrast, the production cosyty per hectare inT
Coloibia were 2-3,'times higher. In Brazil, costs ol1the

production/hectare varied considerably, 
King only USW 550 in

,the state fSanta A ariTa and U 1,0100/ha in
1 Rio (ranide doSul dcO i' ethet" hat these two procduc tion zones are 
conti k I In.,I , the third largest rice producer in LatinAmerica, costs rani-je from US$ 1ha. "O-8/
 

Ihese great variations in the capital used to prodcice a hectareof rice show that 
the. systems of produc"tion are different not's
only'amTong countries u i
but aiso within a country. As a consequence, 
it is not practical to generalize on production


• '"problems,nor is it 
valid to generalize on the costs of
production among ecosystems dua)
to the var iat ions found not only
within an ecosystem but among tiemi. 

B ~iOn the average, the production Ufficiency of irrigated rice in
 
Latin America is adequate since it 
costs US$ 158/rt. In
comparison, the efficiency 
in California is inferior with 
a cost

of -US$. 38/tm. However" there are countries in which theproduction efi 
ciency is low resulting in a cost/mt which is
 
higher than the price/mt. Countries where irrigated rice
production is not proliiLable are: Argontina, Ecuador 
(in 1983)

aid Panania in 1984. in these three countries,' rice was notprofitable due 
to the fact 
that the yields were relatively low 

5 , Argentina and Ecuador.rit/ha) and in (during 1983/84) roughrice. prices were below the international market price. -in none
of' these three countries, were 
the production costs ecexssive
Sand he 'ionly alternatives are .to iniprove yield and/or toSin-crease the price of rough rice. In Brazil (Rio Gr'ande do


L..1), and presently in Colorrlbia, the production costs/,t are 
. almost equal to the price of rough 'ce. The farmers in. theseregions are in trouble. In addition, the price of rough rice isequi-valent to 
the: int., n-i
at io.,aJ.• praice. Colombia has the highest

product ion co-ts/',a 
in La"1in ,Arierica and the yiel'ds -re also
Veativey,high 
bei ng an average of 5.5 mt/ha. -The. only
'- solution to imrprnv6L the profitability of 
irrigated rice is
significantly reditLe 

to. 
prodctction cunts/a. In Hio Grande do S-l ,Bzile, the costsha"are not 
as high (UMS 9N/ha) aid there ispmsibirt Iit to irm, ove yiel d by at least I ,ut/hp. 
 ' "
 

. :
 

P
 

' 
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TABLE 5.1. Analysis of the profitability of rice in several countries in Latin America and in
 

the Caribbean for 1983/84 or 1984/85. (Info.mation provided by the leaders of
 

National Programs). Data on irrigated rice in California is presented for comparison.
 

Country 


Argentina 


Brazil
 

Rio Grande 

Santa Catarina 


Chile 


Colombia
 
Meta 


Meta 

Tolima 


Ecuador
 

Transplant 

Direct seeding 


Guyana 


Honduras 


Mexico 


Panama 


Year 


84/85 


84/85 

83/84 


84/85 


83 


84 

84 


83/84 

84/85 


83/84 


83/84 


84 


83 


84 


Total Cost 

US$/Ha 


691 


925 

567 


586 


1126 


1137 

1456 


747 

715 


259 


657 


676 


932 


829 


Yield 

mt/ha 


3.5 


4.8 

4.5 


6.5 


5.2 


5.9 

6.7 


3.5 

4.0 


3.3 


6.0 


4.5 


5.5 


3.7 


Production Cost 

US$/mt 


198 


215 

126 


90 


217 


192 

217 


214 

179 


79 


110 


150 


169 


223 


Price rough
 
rice
 

US$/mt
 

112
 

198
 
150
 

135
 

315
 

255
 
255
 

133
 
264
 

200
 

200
 

208
 

242
 

209
 

Continues...
 



Table 5.1. (Cont.) 

Country Year 
Total Cost 

US$/Ha 
Yield 
mt/ha 

Production Cost 
US$/mt 

Price rough 
rice 

US$/mt 

Paraguay 83/84 469 5.0 94 156 

Peru 83/84 702 7.1 99 202 

Dominican Rep. 83/84 800 5.7 140 173' 

Uruguay 83/84 759 4.5 169 180 

Venezu.ela 83/84 438 4.0 110 329 

AVERAGE 760 4.9 158 202 

USA (California) 83 1669 7.0 238 198 



.Jn L I. tie other c:oiitri: s in W[u stud.j irrigaLed ri.t. is 
[r:,,it-lti.I . I. Ie-'uu anid Vene:uel. a, profits are at a imam.imu, bul 
for .. I I .71 reasons. I Li 2 Lhe 1 1u o:P O&s 1ns F5I"pricI -o ci rice is CoqIl I. 

ft-i rrT, lr.t adit the coc:.; -:- o1 p-rociw:t .eiL /isn.rthe int aI: lriarke I r-ir c 
ar, midd.in ", (t.j9:si a) high proltitabilit. is due to/CUiLM-OWL.'J/IIhe 
high yield.. cin the oirdler of 7 mtilsa. In cnezuela, ti. 
Frroductio/ Iha is middlingj but the costs are low (UM$ 43H/ha and 
there is a [ie:avy subsidy of the pri ce' of rough ic. (US
S30.l9/nm:) . 

5.2. 1.3. Use of lnpu:s 

.unera l.u spnat: Inn the averac'g. costs for seeds and urea are not
excessive ( lable i. 2). "ihe only counmtry with hiulI send costs &i_' 
ColimbL-a (U-!; 1llii/ha). This is duo to two factors: (a) the hilhs 
c:ost o1 tpSt.i ud dc-eci(U$ 680/,rrrtl) and a hig(h quarnt it-y of suec
 
I-or planti 1"5
., kog/ha). In truth, the cost of the c:"rtif'i .- I 
.sc. c is nnt i lh in relation to its qual ity. In CColOMh a, i-ed 
r ic e i _ a7 I-onh t'01b li, but a prnesen/t there1" are le[w areas us . ti 
n hi gh i i In 1iCi:1 uI' the weed. lhe tIudarinLt.a I reas.Oi [or I:lir
nearly comn' pLP eli nina : on o- this we!0(-,d w.s. the quai L.. 0" t:Le 
C.?iF V i1 i t(25 5--Ccd. A\s a corsesIquence, .C do lic t recormmeni dL e ci.:, nig 
the pric u oi cert I id seed Since t his Cot.uld poss. ri -ch.. id.:. 
qua l i ty. Never t t.l ess , seed co;tVs can he l.: duced by r du c. ij 
the qtanit,.lit p]lan ted. Studi es have been done on op:timum Freed 
qun in:ity w,.hic. i--n dict-aVtes that th[he quantity c r seed plantecd call 
tie rducecd byt at least l,0l::y w thout atlfecting yield. 

St u ,_O. (: , r .: ci u t i n u tier parts of the wor l d hsave shown art 
incre;e in th,, " ac cyiwlhc. there are more than 150 pl.ants/mi,. 
H.iUw;?ve", li i i ht :--ed qianL i tU rt 250. k]-i/ha, the lar;ers obtain a 
lensi LW of ar-prc)c: j 500t..t !t1s F)s ants/rri. 

1 lp pric-e ui cerLified s-ed in so.ithern Brazil is too low 
ljmtrl) and tis.possilIlt explains it's low qsality. fRed ric., is: 

a shevur. rprohl m i sot Ilsirn Bra:z Il culita of :arid the 1 y c rice soodt1 
riuc." Lie il lroved to rsrtcsc:._ the incidence of this weed. 

L:xrpendi Lrs f'or utrea ar e not .. cessi\'e in any country in this 
slItid . An a conrqcLue it ce, tLie researc h thO LISP Aj:- ]11in 'i OF ciI 

the bil ucgllci}, Iiinataison 0 ii trogen is not practical or
 
econiomrical. 

IM big suirprisea .- ir this sti dy was the use of pesticides, 
.s p,.'cil] a ir 5.3). J t not1 ]litsr .cie- (lable is understocad whiiij
 
:;ci shalt'. I ,Trs'', .r. yins ge er cip'c, nor ins-ects. theyis
apl astse-t aci what 

ard-:,eI I"p a t c.' I l an e . H.uicivd.ri, it is nn(u ithtiLat over sts, of
incec!lic idu can ,r: l, th, bioJ s ical ba1 ansrce ru ul,.Li n g i in 
rludv er pr. or lt- i rlre . it is essert ial to Voc.:u on this 

pirobi ' oL-sid ir .i a ci It the foLs'ml. rs' coc .perot'c-in in ti: 
ridJnt I ai .tictifi tii"'co e aiv;icts twlhich are prrcinlcig econom.rIic 
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TABLE 5.2. 
 Costs for seeds and urea and their relationship to the total cost of production
 
in some countries in Latin America. 
Information supplied by the leaders of
 

National Programs).
 

Seed Costs 
 Urea costs
 

Planting Total % 
 Effect Total

Price 
 rate Cost Total Price rate 
 cost %
Country $/mt kg/ha $/ha Cost $/mt 
 kg/ha $/ha Cost
 

Brazil
 

Rio Grande 159 190 
 30.21 3.3 
 200 33 6.60 0.7
Santa Catarina 133 
 150 19.95 3.5 300 
 50 15.00 2.6
 

Chile 
 373 160 59.68 10.2 277 260 
 72.0 12.3
 

Colombia 83 
 612 180 110.16 9.8 
 364 200 72.80 6.5
84 688 250 172.00 15.1 259 
 200 51.80 4.6
84 667 250 166.75 11.6 271 7.5
400 108.40 


Ecuador 84/85 778 
 90 70.00 9.8 
 70 300 81.00 11.3
 

Honduras 
 690 80 55.20 8.4 330 
 90 29.7 4.5
 

Mexico 
 389 150 58.35 8.6 ?3 
 370 36.26 5.4
 

Panama 83 
 605 125 
 75.63 8.1 383 
 137 52.47 5.6
 

Paraguay 303 
 97 29.39 
 4.2 301 200 60.20 8.6
 

Dominican Rep. 400 
 100 40.00 5.0 
 286 73 20.88 2.6
 

Uruguay 269 200 
 53.80 7.1 
 314 80 25.12 3.3
 

Venezuela 
 316 120 37.92 8.7 
 82 100 8.20 1.9
 

AVEFRAGE 
 446 151 
 67.98 9.1 269 
 173 44.73 5.6
 



TABLE 5.3. 	 Expenditures incurred in the protection of irrigated rice in several countries in Latin America and the
 
Caribbean, 1983/84 or 1984/85 harvest. (Information supplied by the leaders of National Programs).
 
Data on irrigated rice in California is presented for comparison,
 

COST OF CROP PROTECTION
 
Weed Control Insect Control Disease Control 
 Total Cost
 

Country Year 
Applic. 

No. 
USS 

S/ha 
USS 

$/ti: 
Ap lic. 

No. 
US$ 
S/ha 

US$ 
S/tM 

Applic. US$ 
No. S/ha 

US$ 
$/tM 

US$ 
S/ha 

US$ 
$/m 

Total 
Cost 

Argentina 84/S5 1 37.50 10.71 1 10.00 2.86 0 0 0 47.50 13.57 6.9 

Brazil 84/85 1 29.68 6.97 1 2.(,0 0.50 2 20. 8 4.74 52.06 12.10 5.6 

Rio Grande 84/85 1 29.68 6.97 1 21.66 4.74 0 0 0 76.66 17.00 19.7 
Santa Catarina 83/84 1 55.00 12.22 1 21.66 4.74 0 0 0 76.66 17.00 13.5 

Chile 84/85 1 115.16 17.72 0 0 0 0 0 0 115.16 17.72 19.7 

Colombia 
1eta 
Meta 
Tolima 

83 
84 
84 

2 
2 
2 

95.00 
76.19 

112.90 

18.27 
12.90 
17.92 

2 
2 
6 

67.22 
62.27 
113.00 

12.93 
10.55 
17.94 

2 
2 
3 

56.68 
67.86 
64.50 

10.90 
11.50 
10.20 

218.90 
206.32 
290.40 

42.10 
35.00 
46.02 

19.4 
18.1 
20.1 

Ecuador 

Transplant 
Direct Seed 

83/83 
84/85 

2 
1 

79.25 
33.00 

22.64 
8.25 

1 
2 

56.00 
56.50 

0 
14.13 

0 
0 

0 
0 

135.35 
0 

38.67 
89.50 

38.67 
22.38 

18.1 
12.5 

Guyana 83/84 1 18.64 5.65 1 11.48 3.48 0 0 0 30.12 9.13 11.6 

Honduras 83/84 2 53.60 8.94 1 23.50 3.92 0 0 0 77.10 12.85 11.7 

Continues...
 



Table 5.3 (Cont.) 

COST OF CROP PROTECTION 
Weed Control Insect Control Disease Control Total Cost 

Country Year 
typlic. 
No. 

US$ 
S/ha 

US$ 
$/tm 

Applic. 
No. 

US$ 
S/ha 

US$ 
$/tm 

Applic. US$ 
No. S/ha 

US$ 
$/tm 

US$ 
S/ha 

US$ 
$/tm 

Total 
Cost 

Mexico 84 1 60.48 13.44 1 21.00 4.68 a 0 0 81.48 18.11 12.1 
Panama 83 

84 
2 

2 
72.50 

57.82 
13.18 

15.62 
2 
1 

51.00 
25.50 

9.27 
6.90 

2 
1 

51.67 
25.50 

9.39 
6.90 

175.17 
108.82 

31.85 
29.41 

18.1 
13.1 

Paraguay 83/84 1 13.13 2.63 1 12.42 2.48 0 0 0 25.55 5.11 5.4 
Peru 83/84 1 19.43 2.73 1 16.20 2.28 0 0 0 35.63 5.00 4.9 
Dominican Rep. 83/84 2 62.24 10.92 3 55.88 9.80 1 20.85 3.66 138.97 24.38 17.4 
Uruguay 83/84 2 42.78 9.51 0 0 0 0 0 0 42.78 9.51 5.6 
Venezuela 83/84 2 44.00 II.00 2 71.14 17.79 2 36.33 9.08 151.50 37.86 34.6 

AVERAGE 1.6 56.75 11.12 1.5 35.u2 7.09 0.8 18.09 3.20 110.47 23.68 14.1 
USA (California) 83/84 2 88.88 12.70 2 29.75 4.25 0 0 0 118.63 16.95 7.1 



The use** of incdcti ci de in LMo.1 ia is~on the? or der ol "
 
2t /ha ".. n-.c.nt .n, a.LmosL 20 . l Lh e production cost.
 
PY(**up1):1u, the .(~IIicr N Hurucjrarr in cl oser col[Iaooation with. i
Iic 

Fc.L~cj n I,fjiJonl1 du A'rrcj'ns and ILCA arc' tcc rig isinu (th 
F'Y)L I..1c',mn
 

5.2.1.4. Financing and Interest
 

In LatLin Amorca, ther- are twrn r:oductLon susteris: sihJ.i. '3. "iTis 
whi(cl pre'ominate. in Peru, tho l)crrnin: can Rehpubli c and ',nta 
Catar ina , Braz il and ot hers; andi big farmrs WhliCh are mn:L comuioi 
iln . l' , kHiL- (-ir al(n ir b"li "u. . 1 "c rmsi' t h't'n h a, n i o ri dd I, B (.)11 ma.lll , 
car tal ] vpd inVCih. flchjnorjL! rin ,J,. arid t .ir clear" JJ.ti 
q.2.ipra.I hhihl. C(oris.cquon I:y, thc.J prcIluction in this nLut m is 
hlihl:jhiy priaJ Ibi C:. O1n the iitur hand, on tli? l.aie'j ar fh- ?Ii(hi 
cos. in LLrC> ; rtlr'Locsnt a per e:o the .i. J."iCt s h igh Ce2ntac r i 
prodiiLiI nc oLt ciru Lu IIt iUet quantLitIy or cap Pal cos; fotr,ImiacihI ()ii I .Iv'.ir ltn that in this .1IliTic l~l(.'(I;:, tT';i,lll+1 t~-1.1L t 1i tt~- ": (iypeo pr- IL"cion (rili.[{ -"C iT % i ' I dll': 1io tthi 

inil.oi.rct (r :'q!-Ipmhni. " i e I rL /ia . Wi Ih Ithis typ of ruhlJ.(el ti-ic.. 
only sC.ltinC)n i. to try to mlinimZi th other' espendi l.lee.and 
nliA;X J It I z..0 y.i c do; 

96
 



6. COLLA1BORATION REQULSTED 'THE NT.I']ONAL PROGRAMS
 

FROM THE IN ERNAIIONAL CLNIERS CI ATi I[,R 1 

6.1 Roundtable DisCL.5Sior.s 

6. 1. 1. SouithC1rn Cone 

Pres idynt" M.A. de Olivejra
 
Moderator: N. Cllbatarorf
 
Participati ngi
 

Programs: 	Argentinrt
 
B.r'azi l (sout her n)
 
Chile 
F'ar ayuay
 
Ur uga
LIy 

The participants in 
thE roundtable discu.-.sion identified the
 
general and PpCi[i c prcoblems which liit produ.ction iri the
 
cOuLntries in the southern Cone.
 

Weeds cJra ine:'as aTd broacd-leare'; weeds) and red rice, blast ancl 
low temper a tLrea priancil protJu hesire the Fe1 throuyhCL LI t the, zone.-

Am1org the SPCit'iC ac pr olmurs mnr1t io d IIe : iron tonict: .y in [i-1
Gr3ande do Sutl an(d San ta Catarina, Brazil; straigh: head and iron 
tonicity in Corri entes, Argent1na; sheath bl ight , stem!. rot in 
UrLuLa and Ri:to b.rSande do SLI; and c-cospor osis,
 
hel 1 irti u _ul yd discolorati.on
Oa, an c graan 	 in ParaygLay. 

6. 1. 1. 1. Coll.2aborat ion tRe.quesied 

- Improved yLr.lPI ash uith 
]arge- grains anid good milirig
 
qualit j (tl'anE-.tiucunt rice wi th a high percentage of
 
whol rai2.ns) and wia th qood cooking qualities
 
(interm,;,cliate amlosCe&- content), tolerant 
to
 
low tem-peratutres, iron to'.xicity, straight head and
 
blast.
 

- Su rrey ng mau r' .sc, princi pal]ij in the F2, and
 
materiaals trolh dilthIlJr Cul.tivat ion.
 

ropmanag(mrent
'- ssistance i I Cr r II 	 I r'.specia]y in 
tlhe conr ol c.1- wc-.,dts anid red rj- e. 

"- t:,Ilit.n I: b Ci 5-cietntists anllta.1 visits to[y Cenct thrnuugl 

i denti ".j :, b I -ori,- "e- ',,e aEsi Si once in the
and 

t
eValuat ion nd .c] ct -l unLILtrmrpJlayr rmuI" ing the flower ing and 
har'vest periods. 

-"traininy of personnel in short courses at CIAl in the 
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ditlu ran..t program disciplines, producLion and
 
seeds; in in--countr. short courses in the southern
 
cone and training at the post-graduate lev'l (M)
 

- Prov t-ison o labora iorwu equipment 

6. 1.'2. Tropical ,-outh America 

'res i dn t: F. Z i irmermlian 
Moderator : D. Leal 
Part icipat ing 

Prograis: Bolivia 
Braz il
 
((-) ] onL) i a
 
E cua dor
 
Perui 
Venzuei a 

J.n this roundtable discussion the delegates from Bolivia and 
Peru did ,"ot participate. lhe participants from the other 
countr i L (B.razil, Colombia, Ecuador and Venezuela) identit ied 
the toll ucing probLe;,s: 

- Existence ot fei varieties with high yields, which 

have a similar yunetic base. 

- Weeds and red rice 

- Dis .-,L-,e : princ: pa Iy blast, leaf scald, hoja 
blanca, grain dip.coloration, and eye spot. 

- Insvcts: principally stetborers, beetles, and water beet'les 

- Crop manacjment, fertilization and weed control 

- Lack if corlii i t].d seeds 

- Soils, iron toxicity on irrigated -cid soils; zinc 
detici.rrcy in irr.yated alkaline soils; salinity 
(EcuLador and thlie coast ot Peru) 

6. 1.2. 1. Cullabora t lnequeSted 

- Improv-d gornpla.u, large grains and good milling and 
cooking qualiti s, resistant to Ieat scald, 
b.Last, hnIja bl nr:a (Co.lonbia, Ecuador, Peru 
ard Vi i.:Luela), i.ron tox i. lu sal inity (Mc:uador 
and the c:oast of ['er"i), tlooding and susceptibilittj 
to bheii. I clr, and a loncI crop clcle (Braz il

- Assistance in crop rrianagement, prin:ipally on 
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VlrtiI J. ation effViliciency, herbicides and control or" 
re d rice . 

- Parents ru5 istan to ]eaf scald and a Iethodrilocy for
 
the eva.lu ation of mati1rials for this disease.
 

- Determine the levels of econoric damagu of insects,
 
principall]y beetlos, stembarers and sgta.
 

- fDistributirun or pcliI, ications, principallly on studies of 
red rice and grain quality 

- [raining of peruonine., in short courses .TI 
entonlci 9g3cal prob . ,lems and hoja blanca in CIAI, shorI: 
courses on ',e(ds ard, t rainiCJ at- the postgr uate.: 
Scvc.l (Mb). 

- Ec:onomjc SLppor't so that the leaders of national programs 
cLan ViSiI C.IAI to up)dato their skills. 

6. 1.3. Central America and Mexico 

'r.sidenl-: L.. Espinosa 
HId(:wrator: J.L. Arment a
I 'a-r t"i( i ,: Li. cj 

Progralms: Costa Rica 

El Salvador 

(buat cxiia I a
 
Hon dur as
 
I'hex i cc)
 

NI caruau-i
 

Pan ama 

.in this roundtable discussion Honduras did not participate. lhe 
part ic pants from the other countries identified the -ol., ouinrg

limi.tations on rice production in Central America and Mexico.
 

- )rouyht Clue Lo erratic rainfall 

- Weds dLU.: to lac:: of" researci on their contr;ol in the 
upland ecosysker 

- .,-i:, r rin:ipaliIly blast, leaf scald, 
t'iii ii I,, i',r io.w.s and grain discoloration 

-- I n,,v.,I p,rinci pa tIy betJes, borers and stemborers 

- W is: plhn rhorus J12i I cienicy in acid soils 
(t 'lantic crinst of c. tu..t.ir a; labasco, Me::ico;
 
ID. 1d, Panam. ; i.uonaraste, Costa Ri c:a
 

- F i.noded w-'i s in .1dabasrcco Mi.xx co 
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-- 

-	 Lack ot ,achIiin(ry adqcluate Vor small farmers 

6.1.3.1. Collaboration Requested 

Im pr ovccd gerr p I asm with, long grains and good mil i riv cland 
cool:inc qualJ. it, with cormbh ined tolerance to f"unga1.
 
diseas.s and drought
 

- Segregating oermrplasm with intermediate- long crop
 
cycle principally for Guatemala 
 and El Salvador 

-	 That ci e IRIP nursurins from IRRI bo evaiuaied in
 
Panama wlere the favored upland ecosystem is most
 
rupresentati ve ol t he region
 

in. of- .rai flg pc. .sonnel inr short course, in CIAl and
 
IR14 on seed terhnoioyyj , t 1 :.c:;ln cLIIture, land
 
preparation or 
 iri gated rice, evaluation and
 
utili -tion (WulU) and transierenca of techrologj
 
for extensionaints.
 

- Fcar training at the postgraduate ievel (IIS) we
 
request Viat do
IRiI this in Latin America through
agreeminghts beitween IRRI and certain universities in the 
reg ion 

- As.sistonce in crop Ianagerment, principal].y in
 
the control of weeds and efficient Ipl and
 
ter ti I i zation
 

--	 Carry )Ut produCri'DIn studies of upland conditions to
 
reducp costs
 

- Maini:ain suppor t of the IDIAP-CIAI cooperat ive
 
research project
 

-	 Scientists in tie CJAl Rice Program shruld carry out
 
visits to the na:ional programs in the region
 

-	 Distr ibutut' to Me:wico tie hubrid rice and rice ton
 
tlooded cu(nditions [-ro, .[IHRI
 

- Assit. in tihe impl I errentation ofV appropriate mac.hinerm. 
lur smiIl . iaiIr-'"s in whit rela tes to land preparation,
 
pliantin, appl i cat'ion 
of ilnpLts, harvesting ald
 
thresh i nq
 

6.1.4. lle Car'iLbean 
!'r ,--i dc,i i L V . C Olevas 
i o'l,)" to," V. Cast Il o 
"t'i" t 1 C 1p- 11IVJ 

]PrC u . i : l.? I iz 
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Cuba 
bua a 

Jarmai ca
 
)rrminican Republic 

Bur i narii, 
rrinidad and Tobago 

In this roundlt able discussion, Cuba, Jamaica and Haiti did not 
participate. The dleegates froi' the other cco.,ntries telt that 
rice produc:tion in the Caribbean has the following problems: 

-	 High costs of prod iction and mar keting 

-	 Lack of .;na1 rsa tor the ditteran.t crop cho'esa:h inery 

-	 Weeds and red rice 

- Lack ot water and intrastru.cture, principally 
for soil levelliny 

- Lack ot certified seed, what exists is a mi;ture of 
var iet i. 

-	 Problems with' rats and 
birds
 

6.1.4.1. Collaboration Requested 

-. 	 Improved gernmpl as;m with a short- intermediate or long 
crop cyc.le, long grains with good milJing and cooking 
qualiities, tolerant to salinity and adverse soils, 
and which *responds to low inputs 

- Visits t)y At 5scCiAntis s to national programs tW 
evaluate research projects 

- Establishme'nt of the .fRTP network in the C.aribbean with 
its headquarters in the Dominican Republic 

- Support for the imp.lementation of small 
equipm-nt in land preparation, planting and the 
app. ication at inputs. 

- Training of personnei in short production courses 

for seeds and entomolOnegy 

-	 Adequate technologj for the production of up]and rice 

- In a'ronomJ, ferti, ization studies, principa, ly on the 
utl :cipion e"oi ciency of nit rogen and A:'oll.a , weed 
control aind post-harv.st studies 
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7. 	 RE.cFRGANIIZAATION F' THE IRI"P 1N LArTIN AII-R1CA AND !fIE 
CAR IP B:EAN 

lho roorgcarizaL ton of Lie ].?1P in Latin America and tliv
 
Caribbear 
 was discussed bn t he Lasis of a document elaborated by
the Sc ienitic epresentLative ot IRHI for Latin Amor 1:.a anci the 
leader ot the CI Al Rice Program. In this doc:ument clh.angjes wn:ere 
suggested with oreslpect to germpl1 ;m eval,uati on, thlie i o"mation 
anr' obserrvc Lion nr.v'.ery h t h speci[i.c materials for tie different 
e£CuLjs9 ells1 i :. i r u 'tnor0 i es whi ChI the T i ] Onl p'Cigr arl's 
reLuij re, to ho di',:ril, Ku d direL l frorum IHI(], and clhnjes in 
1't he 	 pr Ces(nlt sysLtmIt (l" Cu'1 -encoo aIdC work stopE;. 

UlentTIhis clu(:1 ua 5 di s Lriuted to the heads of the ni tional 1 
pro 	.rams'; for t Ir stLuILd and sLcjgestions or modification-s to be 
di:sc.ssed dur,i.ny the individlual grouplmeetings. FOur work 
grot J urere f orIme:l as f-o,llows: 

1., 	 Soiuthern cone, represetnted by the heads of progrms in
 
Brazil (Fhio Grande do Sul.. and Santa Catarina),
 
Uruguay, ArLgentLina Corrie.ntes), Paracjuay atnd ChilE'.
 

2. 	 Tropical Soutlh Aimrica, represented by the headjs
 
of the progrars of Brazil (tropical), Colombia,
 
Ecuador and Venezue a. Peru and B.olivia did not
 
rar ti ci pa te.
 

3. 	 Celltral Americ.a and iex ico, represented by the headts of
 
the programs of Me:ico (irri gated and upland),
 
Guatemala, Ell Salvador, NiCaragLa, Costa Hica and
 
Panamiia. Honituras clid not participate. 

4. 	 "the Car ibbean represenLed by the heads nit the procararis
 
.'ol 'eli , U .ctana, SLrinam the Dorli inican
 

Repub.tic, and I.rinidad and fobago. Haiti, Jamaica and
 
Cuba did not participate.
 

7. 1. DISCULSSiuN AND CuNCL.USIONS 

"Ihe wor [::grotps wh ic-h met in dividLa.lly, discussed the proposed
ch.la ens anTd pren..ited their modi icat3nns and suggest:ions in the 
pl una .. suc-;5sI .Iuion im di sc .uss at finmual approval.ion d 

the 	 pr i nc: i p. ) luf 3 c-at . Ons propo:ed by the touir IOk grkroup:; alid 
accepted in tlte p.lenarw ness-ion were as fo] 	i.(llo 

/. 1. 	 J . b(erlmp] la Lva liaLion 

Th. toLIr grou)ilI i LOlni r.i'rd t.lhat the e" a ial: ion or gerhpla sii ii 
the I RIPf nui .er -i :,.rnorig from IHRI ii IMeta wh re tlere is 
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StrUiii')1 (1 " . JiL(Ai.i'(9 ulo.i. 11 1e.iad to thc I.imi1.1nat ion o'1" 

int1 r e-sV 1ng mra tei1al.s ror cit iir u cui~js I: ms wit h lec.ss ci soase-.

presrp. resul..1t , Lia15 IiatAs a itI iErg oste thc evaluati on s it es 
bie i.ii c Le.d0 in I-1anoia , cr thie Dori iTn ican Re pubI.i c aniid s,ome 

site in 1, o( e.( Thi c' was w idely di scu:uss ecithe :tihlorn , SL '- t ion 
anc i t was. a,-rcecl thIat -'anrama i.ol . d be anot her si te for 

sE.Ircva, Wi th )Dri3ri c,gJer la Iraa: ieon. respect to I Do ican RepLibl i 

the par"tici:pants we-re inlor med thIait the IRIP network for the 

Caribe:,oan conside:rs this country as an evaluation and selection 

oriaUI. coopycera Lo,'s the rcj i. Orisite of rat tor 	 in * Cari[btbeani 

With r.'spct to te"u and anol:her site in the hocrt herni Cone, the 

budget ] i mitat iotns do not all ow for more evalt lion s tes. 

louwvor, an attIrmp,t wi]l be mader to procure funds so that in 

tlp1 fut:ure th ermriplasm evalua'tion can be broadened to include 

thecse., si tes. 

7. 1.2. NLrW'serLes 

- Form onc, observation nursery (VIOAL) wi-h spec).tic sets 

for different ec-osyIsterms. Tlhe cooperators wou..d only 

receive the set or sets for their specific ecosystems. 

- Discontinue dispatch from CIAI of the fo].lIOWng nurseies for 

sal.inityi (V[OSAL.), low temperature (VI'IBAL) andci 

floodirg (VIHAL.--F). [he programs that require 

thes.e nurseries will. solicit then trom 1RRI 

thirough the IRfT[ P-CIAT. 

- The naLional programs can request any nursery or other 

maerials from IIkl througi, IHIP-CIAI. 

7. 1.3. Conferencus 

- A central confturence in CIAT every thrue years with 

the parti:cipa lon of the heads of the national 
progt r amis. 

- Recjiona. conferences in al.ter-nate years: 

a. 	 PCCIHCA every two years for Central American and
 

Mex. i can prou" arcs.
 

b. 	Irrigated rice mr:-otri~g 3n Brazil every two years for
 

the programs i the Soo tlhern CoLne.
 

c. 	Caribb.ican, ,virj two yars in on, of the Caribbean
 
CuL trn (:-
:- i1rIi?r t.h. P yram in the reuion. 

1 .	 4 15 .t . 1c r l-ho L: rigs 

"hles c .1l 1ctlon iiutii5.! ngs SubI.'itLite thei;? observation trips and 

IoLI d h ( carirJ. ..d (iiur L: 
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a. IniKi Panomr~ uv LW jtw w10iarsL for researchers fromr
 
counltr ies 
 i i 	the a'a and Me;i co. 

b. 	 In Colu:m~bi a (Vililavicencio) every two years for
 
re.earchiers in countries not in(:luded in the 
regiona].
rrietinucps: lo livia, Colormibi a, Ecuador', Peru and Venezuela. 

c. 	 Dominic:an Relpub li c, every two years for researchers
 
in th6 aribbean c:ountries.
 

7. 1.5., Advi sory Committee 

lhe creation of aan advi :nrj comrmrr ittee of tie IRTP fo,r Latin
Ameri. ca an d t li , ('at i h!..an was approved, to anra I yze , alpprtcv e , and
reo.mm1r1lied( tI. rr':iarc(Tit pu 	 ic:ies and In .enrds of" tle nutiur k. 

iInlablu / 1 . thIr changesqcM approved Par the IHIPI ne twrki[ tor
Latin Amriirica and tie Caribbean are sLrmmar ized.
 

lie Adviso:ry Ccmmri.ittee f or IRII I"-fIor Latin Ameria 
and I:he
Ci ri bbuJ(ranI i1c.h wi qr al proved rlr iranimuoUs Iy was ccrprsr2d of 1I 

IIumIIbers ( I aluJ 1.2). 
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TABLE 7.1. Summary of the changes approved for the reorganization of the IRTP in Latin America
 

and the Caribbean, during the VI :nternational Rice Conference, carried out in CIAT,
 

Augost 4-9, 1985.
 

Activity 


Germplasm Evaluation
 

a. 	IRTP-IRRI nurseries 


b. Nominations by National 

ON Programs 


Seed Multiplication
 

a. 	Germoplasm selected in 


evaluation sites 


Nurseries
 

a. 	Observaction 


b. 	 Specific 


VIOSAL 


VITBAL 


VIRAL-F
 

Changes approved
 

a. 	Evaluate in three sitej:
 

-	 Meta: Irrigated, acid soils; favored upland;
 

upland- acid soils savanna
 

- Panama: In the IDIAP-CIAT project ecosystems
 

- Dominican Republic: In the IRTP network site for
 

the 	Caribbean
 

b. 	Multiply seed in CIAT-Palmira and include all the
 
nominations in the VIOAL
 

a. 	Multiply seed in CIAT-Palmira.
 

Final selection of germplasm for distribution in
 

Latin America.
 

a. 	Only one observation nursery VIOAL, with specific
 

sets for each ecosystem.
 

b. 	Discontinue dispatch from CIAT and the National
 

Programs solicit them from IRRI through
 

IRTP-CIAT
 

Continues...
 



Table 7.1 (Cont.)
 

Activity 


c. 	Nurseries from IRRI and other 


materials 


Seed Dispatch
 

Observation Nursery 


Specific sets 


Data Recording
 

According to the scales in 


Standard Evaluation System 


Rice.
 

Data Dispatch
 

Nursery field book 


Changes approved
 

c. 	National Programs may solicit any nursery and
 

other materias from IRRI through the IRTP-CIAT.
 

60g distributed in six packets (10g/packet), numbered.
 

To be planted i the same conditions as observation
 

plots.
 

Cycle, reaction to stresses in their ecosystem and
 

yield of materials which the cooperators selectea.
 

Two 	months after harvest.
 

Continues...
 



Table 7.1 (Cont.) 

Activity Changes approved 

Nursery Reports 

Results of the evaluations two 

a. 

b. 

final reports: 

Fo7 the northern hemisphere and Ecuador, two months 

after receipt of data. 

Southern henisphere, two months after receipt of 

data. 

Conferences 

a. 

b. 

Central 

Regional 

a. 

b. 

A central conference at CIAT every three years with 

the participation of the heads of the National 

Programs. 

Every two years: 

- Central America to strengthen the meeting of the 

PCCMCA with participation of researchers from 

Mexico and countries in the area. 

- Brazil (Southern) to collaborate with the 

Irrigated Rice Conference with participation of 

researchers from Argentina, Chile, Paraguay and 

Uruguay. 

- Caribbean, with the participation of the Caribbean 

countries. 

Continues... 



Table 7.1 (Cont.)
 

Activity 


Selection Meetings
 

Replace the 


monitoring tours 


Advisory Committee
 

IRTP-Latin America and the 


Caribbean 


Changes approved
 

a. 
 In Panama, every two years for researchers from Central
 

America and Mexico
 

b. 	In Colombia (Villavicencio), every two year for
 

countries not included in regional meetings: Bolivia,
 

Colombia, Ecuador, Peru and Venezuela.
 

c. 	In the Dominican Republic, every two years for
 

researchers in the Caribbean countries.
 

Integrated by representatives of Mexico, Central America,
 
Andean region (Colombia and Peru), the Caribbean, southern
 

cone (Brazil), South America (central) (Brazil-EMBRAPA),
 

IRRI and CIAT.
 



TABLE 7.2. Advisory Committee for the IRTP in Latin America and the Caribbean
 

Region or
 
Institution Country 


Andean Colombia 


Peru 


Caribbean Surinam 


Central America Panama 


Northern Cone Mexico 


Southern Cone Brazil 


South America (Center) Brazil 


Name 


Dario Leal 


Jose Hernandez 


Mahomed J. Idoe 


Ezequiel Espinosa 


Jorge Luis Armenta 


Marco A.de Oliveira 


Francisco Zimmerman 


Position
 

Coordinator National
 

Rice Program-ICA
 

Coordinator Programa
 

Nacional-INIPA
 

Breeler SML
 

Director General IDIAP
 

Coordinator National
 

Program-Irrigated
 

CIAPAN-INIA
 

Research Director-


IRGA
 

National Rice Program
 

Coordinator
 

EMBRAPA
 

CTAT 

IRRI 

Rice Program Leader 

Global Coordinator for IRTP 

Secretary 

IRRI/CIAT - IRTP CoordinaLor 

President 

M.A. Rosero - TRRI Liaision Scientist for Latin America
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8. PARrII PANIS' TRIP TO V ILLAVICENCIO 

After the closing session of the Sixth International RiceConterrence for Latin America and the Caribbean, the participants
travelled to Villavicencio, Meta. 

This trip was programmed to demonstrate to the partic:ipants theactivities of the CIAY Rice Program in the Santa Rosa
E::perimental Station in the favored upland

ecosystem, 
 in the ICA-La Libertad station in the irrigjated-acid
soils, and upland--acid soils (savanna) ecosystcms, and to visit
the processing plant for certified 
 seed- .emi. lano". 

8. 1 "1H[- SANTA RUBA EXPERI MENTAL STATI ON 

1ho technicians from the CIAr Rice Program demonstrated in the
field the materials under evaluation, 
 cormpos:ed of segregatincj
populations F2-I4, advanced materials F5-F7, observat:kon plotsand the germplasm from the 1TP nurseries introduced irom IIPRI.The participants observed the severe incidence of blast, Ieaf
scald and(:I grain disholoration 
 in the materials which facilitated 
the selection of tolerant materials. 

8.2. ICA-LA LIBL.R1A-IRRIGAEl) 

Field methdoloqy was observed for the evaluation of resistanice
 
to iron toxicitL of the materials in F4 and 
 the advanced
materials from the program and introduced germplasm. 

Amoncg the mater, ias under evaluation in the plantlet stage 5O
days after plantiTng), the participants 
observed contrasting
varietal differences in resistance, tolerance and susceptibility

on a 0-V scale. 1Vesistant materials 
were classified 1-3 on thescale and were equal to the resistant checks- Damaris, CICA 8and Oryzica I; susc:cpt.ble materials were classified on a scaleof 6-9, equal to the susceptible check IR 0673; and the tolerant
iwaterials were classified at 
the intermediate level ot 4-5.
 

8.3 ICA-LA L1BER TAD-- UPLAND ACID SOILS" (SAVANNA) 

In this ecosystem observations were made on the research which
is being carried ouLt by the Institu to Co lmbiano Agropecuario inri,.ce, sorghum, and maize. Promisi.ng materials with tolerance to
acid soils of the savanna and withi good potential were observed. 

The participa i s observed t he materi.aJs (F '2 and introduced
materiaJs) that 
I1the UIA[ RUE Program is evaluatincj in this-cosjtem i thI i. o sth veobjective.e:ting varieties tclerant toLU.ttuImIim to: ici j til.al dineaw:es and hav]nuuiu, 
 good -rain 

11
 

http:Promisi.ng


WIN, T" 

-:4, chrl'cktSi1i1dI'Cc Ing fE psi 1.i ty ,o f' fuuevretesfi 	 this'.~the b 
~e-C4pcm wi fhgobd potetal1 for t h "Eastern' Plains~ofi 

InthKis ecos_ Ystem '-re~earch: was observe wh ich i's being deve lopd "'+ 
'~'~by t he In titILt0oCoIombiano Agropectiar io i n r ice, 5orgh)Ur, and 

4'' 18 z e. Rrma wa th tolhreiir~cL-I u1'thP_ -,c d ofom1P-rfin 9.mat eria I 	 soils C 
't4h e~ sava na'and with good potentialj were observed' in thesLe 
crops. 

6.4 "SEILLANC)" SEED PLANT' 

"'I" in "Semillano", the participants in the V1, International Rice
 
i Cont~irence were" hosted 'by: "4' 
 .,7 

~41.Dr. AristbbUlo' Cortes Gomez, General Administrator, who
 
44 gave the" general presentation on the company's
 

ac i s 

0.z 2. Dr. Nestor Ramios Gonz1ale-Z, Vice' Director for. Production, 
gave 	 a lcDturle 'on- rice produc-tion emphasizing the production 
'taqes, how to redceL(L Costs an-d' the pf~esbnt" problems of the crop, 

8.4.3. Dr. Fr Ancisco ibonillA Preutell, Plant Superintendant,''
:.demonstrated 	 tothe parti cipants" the different stages of seed~ 
processing in '" 

the new plant. 

Sernillano, offered a reception and dinner in the instal lations 
the Empresa Sengillas del Llano Ltda. "Semfillano" wjas creatIed i 
Dicember 1?7,(1 in Vi'ilavicencio,' Meta, Colomnbia, With' the 
objective of pr~dU~ing certified seed for rice, ~.''' 

'grasses and leguries. 

4'~'' In its first operational ye,:r (1Y75) Serrillano prodUced 10~0 tons 
certified rice seed of theICICA 6 variety' and 12i0 1g Of' sCed 

of the grass Brachiari-a
'of 

Atpr esent Sm mri I Iano i s t he most i rr portant pr oduc P o f ce r t if ie6d 
ricseedon the: Eastern Plains arid of- pa-stures and forEAges i n 4 

the Seiilano 	 certified rice' Fdf hcountry. produces 

~'4"'following vi'arieties O'ryz ica 17 Oryzica 2, tietica 1 and CICA 8
 

and _=ed slect-ed fr-om the followiing 91.5 s- lraclari
 
der-UirbL=?1, 4 .n~~~l C~ 1), Or
A1ga1J -ianL(S (Carimag~qU GUinea I nd ia"' 

Go dr 1-e in is 11131"Utif)iora''I B e, IUV . PPU n t ero ( 
~~4'~4">f i4~ n ropical K(udZ La ci''*~'"~a ) h legUiE's nd 

4 4 ~~~M* )J4an theanhe ~ aac T seedswhci 	 rhe 

2: the company 4produtce5. are distanlgii shed by thL- s eal1 "CON ALT Ca" 
inridi cating hfa t the' eds are of hjigh qUalt --o that farmF~ers 

"4 4' 	 1124 44 



and ranch 
 s c:an recognize thui:Jr seud"quality , purity and goocd
germinat ion. In addi Lion to seed production, Semi I lano' s 
spe(:ialists, also provide services iIn research, technical 
au.sislanc e, pulbl irity and Promotion, and eftic:ie.nFIt marketing and 
r iu production Por con suript-ion. 

The modern pr()c:essing plant in Vill.avicencio was inauguLurated in 
1983 and has druin facilities, equipment for seed
 
cl.assification and treaLment.
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, v ac i EreA, I 10Vod)cqt _

ii:ein order to a(-1"u E1 da t or tL 
r ntC 6k :aIi.- )

L c, sg:,y e is iI.or t-1rs 1. iiehs n:dd, t4he
CLI t 1 va-jed , p 

1.ll] us'
 
c I'(: licg I:..:ay, ad I 'a J.ln' ic1 1*1k(c:C 

o " prodLCit.Ol]1nconSLAflipA:I 
wI t. le i tt LcImi! i P' ciCr 011.L."Vy was car 1 e d U t ) h L:tIe heads ol 

sol i citing the ir,rorinat iorl I-eq L re(I. 

Sn labies '. 1 -. 9.21 the results are suilai' 1t 1"zed 

soI :ii~ in t hP SUr V2YIniorriat : in 

Area, production and yield of rice in different production 
ecosystems in Latin America and the Ca
 

TABLE 9.1. 


Favored Upland
Low lying puddled zones
Irrigated 

Area Produc. Yield
Produc. Yield


Area Produc. Yield. Area 

(tlhe 

(000 ha) (000 t) (t/ha) (000 ha) (000 t) (tlha) (000 ha) (000 t) 

Country 


Argentin 
 100.0 350.0 3.5 
-3.Z 1.1 3.5 -Belize - - --1.3 2.6 0.5
Bolivia 1.7
230.0 390.0
30.0 60.0 2.0


960.0 3850.0 4.0 - -Brazil -
--
165.0
39.9
Chile 
4.1 

212.8 4.2
- 50.7-319.2 1659.9 5.2 -

Colombia 37.4 130.8 3.5
-
-
3.5 18.6 5.3 -Costa ice - -


2.9
I 519.8
180.0
Cuba 5.6 2.9
- 1.9
-5.4 118.8 644.7
Dominican Rep. 6.5 19.5 3.0
3.0
24.0 72.0
63.0 220.5 3.5 2.8
Ecuador -5.2 1.3 6.8
El Salvador 45.0 2.8
 - .16.0
-
-
-
-
-
Guatemala -

73.5 257.3 3.5 -
-Guyana - 

2.5
119.7
47.9
Haiti a/ 
-

15.0 49.5 3.36.0 2.0

6.0 27.0 4.5 3.0 

- -Honduras b 0.01 1.0 001
1.2 4.6 3.8 -Jamaica - 4.1
280.1
67.8
Mexico 
-

- - 3.0 13.1 4.4 
33.2 163.8 4.9 - 2.6
Nicaragua 4.0 24.8 64.4
4.0 16.0
6.2 34.0 5.5


Panama - -48.9 3.1 -
Paraguay 15.8 

- 23.8 56.5 2.4 _ 
-201.2 1055.0 5.2

Peru -
3.9
121.0
31.0
Surinam 
 "
 -

0.4 3.7 Z.0 3.4 1.7 

Trinidad and Tobago 0.1 

- _-
76.0 342.0 4.5 -


Uruguay - 4.3 170.0
40.0
Venezuela 

2.4
2.5 409.1 987.2


63.0 157.4

2387.2 10063.9 4.2


T 0 T A L 


in the Conference of the Cooperative Network for the Caribbean 
in the Dom
 

Data from 1982 were presented
a. 

b. Data from the 1981/1982 harvest.
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ribbean, har,,est 1983/84. 

Moderately Favored 

Upland Upland nn-favored 

Area Produc. Yield Area roduc. Yield 

) (000 ha) (000 ) (t/ha;(000 ha) 000 t) (/ha) 

- 4 2.0 -
2.2 4.4 2.0 _ -

34.7 67.9 1.9 4100.0 254.0 1.0 
- - -

- - -

15.3 50.6 3.3 16.0 34.0 2.1 
1 5 3.3 

- - -
41.5 112.5 2.7 -- -

11.5 38.4 3.4 
11.3 38.4 3.4 

19.5 39.9 2.0 

5.0 12.5 2.5 2.0 3.8 1.5 
...-

8 - -83.3 212.9 2.6 ... 

2.1 5.9 2.8 2.3 4.5 2.0 

13.0 32.5 2.5 

12.0 19.2 1.6 - -

2.5 5.5 2.2 12.7 17.1 1.3 
2 7. 
- - .-

-
- - -

100.0 250.0 2.5 - -

Upland manual/Traditional 

Area Prodic. Yield 

(000 ha) (000 t) (t/ha) 

- _ 
- -
23.5 23.5 1.0 
10.0 10.0 1.0 

- -

60.0 90.0 1.5 

1.0 1.6 1.6 
- -
- -

1.0 1.0 1.0 
- -

12 - -
- -

3.1 3.4 1.1 
-

. -

7.7 16.0 2.0 

50.0 50.0 1.0 

- - -

- -
-

-
- --

T..cal 

Area 
(000 ha) 

100.0 
3.3 
58.7 

5330.0 
39.9 

429.9 

73.2 
120.7 
120.7 
136.0 
12.6 
16.0 
93.0 
47.9 

34.1 
1.2 

151.1 

48.3 
98.0 
27.8 
240.2 
31.0 
2.1 

76.0 
140.0 

Total Averal 

Produc. Yiell 
(000 t) (t/ha: 

350.0 3.5 
7.9 2.4 

92.7 1.6 
8564.0 1.6 
165.0 4.1 
1962.7 4.6 

235.6 3.2 
650.3 5.4 
650.3 5.4 
425.5 3.1 
45.2 3.6 
45.0 2.8 
297.2 3.2 
119.7 2.5 
102.2 3.C 

4.6 3.E 
493.0 3.24.2 
203.3 
196.9 2.( 
68.1 2.1 

1134.1 4.j 
121.0 3M 

3.8 1.1 
342.0 4.! 
420.0 3. 

329.4 819.7 2.5 4146.0 4345.9 1.0 156.3 195.5 1.3 7491.0 16569.6 2.: 

tican Republic, 1984. 



TABLE 9.2 	 Distribution by ecosystems of the area, production and
 

yield of rice in Latin America and the Caribbean,
 

1983/1984 harvest.
 

Area Production 
 Yield
 
Ecosystem 	 (000 ha) % (000 ha) % 
 (t/ha)
 

irrigated 


Favored Upland 


Moderately Favored
 

Upland 


Non-favored Upland 


Manual or Traditional 


Low-lying flooded zones 


Total 


2387.2 31.9 10063.9 60.7 4.2 

409.1 5.5 987.2 6.0 2.4 

329.4 4.4 819.7 4.9 2.5 

4146.0 55.3 4345.9 26.2 1.0 

156.3 2.1 195.5 1.2 1.3 

63.0 0.8 157.4 1.0 2.5 

7491.0 100.0 16569.6 100.0 2.2 
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TAbLE 9.3. Rice varieties cultivated In Latin America and the Caribbean. 1983/8. harvest. 

Ecosystem/Area and Percentage 

I UF UMIF UNF M/T L-LZ 

Country Variety 
Tyre of 
Variety- (000 ha) % (000 ha) (000 ha) % (000 ha) Z (000 ha) % (000 ha) Z 

Argentina Bluebonnet 50 TI 100.0 30.0 

bluebelle TI 30.0 

Fortuna T 20.0 

IR841-63-5-18 D 10.0 

BR-IRGA 409 D 5.0 

Others TI. T 5.0 

Belize CICA8 D 1.1 60.0 2.2 60.G 
Bluebonnet 50 TI 20.0 
CR113 D 20.0 

CICA4 D 10.0 

Biuebelle TI 20.0 

Texas TI 10.0 

Bolivia Bluebelle TI 0.5 34.7 10.0 23.5 
Dourado T 

50.0 
Pico Negro 7 

50.0 
CICA 8 D 40.0 10.0 

Bluebonnet TI 10.0 

IR 1529 D 20.0 60.0 

Continues. 



Table 9.3 (Cont.) 

Fcosystem/Area and Percentage 

Country Variety 
Type of 

Variety 

I 

(000 ha) % 

UF 

(000 ha) X 

LMF 

(000 ha) Z 

UNF 

(000 ha) Z 

M/T 

000 ha) Z 

L-LZ 

(000 ha) Z 

Bolivia IR Dominicana D 20.0 
CICA 9 D 20.0 10.0 

Brazil BR-IRGA 409 D 960.0 230.0 41O.0 10.0 30.0 
BR-IRCA 410 D 

IR 841 D 

IRGA 408 D 

Bluebelle TI 

EIPASC 101 D 

UIPASC 102 D 

EMPASC 103 D 

IAC 47, 165, 25. 164 TI 
Others D. TI and T 

Chile Oro -I 39.9 45.0 

Diamante TI 30.0 

Quell& TI 25.0 
Colombia Oryzica I D 319.2 55.0 50.7 60.0 60.0 

IR 22 D 15.0 5.0 
CICA 8 D 11.0 15.0 
CICA 9 D 8.0 

Continues.. 



Table 9.3 (Cont.) 

EcosystemlArea and Perceatage 

I UF UMF OlF HIT L-LZ 
Type of , 

CtnZrv Variety Variety - (000 ha) Z (000 ha) X (000 ha) % (000 ha) Z (000 ha) Z (000 ha) Z 

Colombia CICA 4 D 7.0 10.0 

METICA I D 4.0 IC.0 

Traditional varieties 

(Ionolaya. Hiramono, 

Ligerito, Pablo Moantes) T 100.0 

Costa Rica CRI113 D 3.5 90.0 37.4 60.0 15.3 80.0 16.0 100.0 1.0 20.0 

CR5272 D 8.0 25.0 10.0 

CR201 D 15.0 10.0 

CR1821 D 1.0 

CR1707 D 1.0 

Americans TI 80.0 

Cuba J-104 D 180.0 

IF 880 D 

C.iribe I D 

Naylamp D 

IR 1529 D 

Continues... 



Table 9.3 (Cont.) 

Ecosystem/Area and Percentage 

Country Variety 
Type of 

1
Variety- / 

T 

(000 ha) Z 

UF 

(000 ha) X 

bMF 

(000 ha) Z 

UNF 

(000 ha) X 

M/T 

(000 ha) % 

L-LZ 

(000 ha) Z 

Dominican Rep. Juma 57 D 18.8 1.9 

Juma 58 D 

ISA-40 (CICA 8) D 

ISA-21 (CICA 9) D 

Tanioka D 
Mingolo T 15.0 100.0 
IR 6 D 

Juam 51 D 

Ecuador INIAP 415 D 63.0 70.0 6.5 60.0 41.5 40.0 1.0 60.0 24.0. 10.0 
INIAP 7 D 15.0 10.0 
INIAP r 

Other improved 

Traditonal varieties 

D 

T 

25.0 

5.0 20.0 

5.0 

10.0 

40.0 40.0 

5.0 

10.0 

75.0 
E1 Salvador CENTA A-I D 1.3 - 11.3 -

CENTA A-2 D 
X-10 D 

Continues... 



Table 9.3 (Conc.) 

Ecosystem/Area and Percentage 

I UF UXF UNF M/T L-LZ 

Country VAriety 
Type of. 

Variety - (000 ha) 1 (000 ha) Z (000 ha) X (000 ha) Z (000 ha) Z (000 ha) % 

Guatemala ICTA-Virginia D 16.0 30.0 

Tikal 2 D 30.0 

Starbonnet TI 10.0 

Lebonnet TI 10.0 

New Rex TI 10.0 

Others T 10.0 

Guyana Rustic D 73.5 10.0 19.5 20.0 

Diwani D 10.0 

Variedad N D 10.0 10.0 

IR 22 D 5.0 

Starbonnet TI 30.0 20.0 

BG 79 T 10.0 10.0 

Variedad T and S D 20.0 40.0 

Bluebelle TI 5.0 

Haiti Dawn TI 47.9 40.0 

MCI 3 D 10.0 

Quisqueya D 10.0 

Starbonnet TI 10.0 

Continues... 



Table 9.3 (Cont.) 

Ecosystem/Area and Percentage 

Type of. 
I UP UMF UNF M/T L-LZ 

Country Variety Variety (000 ha) Z (000 ha) % (000 ha) % (000 ha) Z (000 ha) % (000 ha) I 
Baiti MCI 65 D 10.0 

Ti Fidele TI 20.0 
hlonduras CICA 8 D 6.0 15.0 5.0 2.0 3.1 3.0 

CICA 6 D 

CICA 4 D 

CICA 9 D 

Tojon 44 D 

Others TI 00.0 

Jamaica CICA 8 D 1.2 100.0 

Red Rice T 
0.01 

100.0 
Mexico Navolsto A 71 D 67.8 69.5 83.3 23.8 

CICA 4 D 8.7 10.8 
Morelon A 70 TI 7.0 
aBmoa A 75 D 6.0 
Juchitan A 74 D 4.5 

Culiacan A 82 D 1.5 
Huastecas D 0.8 
Sinalop A 68 D 2.0 4.0 

Continues... 



Table 9.3 ZCuat.) 

Ecosystcm/Area and Percentage 

I UF IF UNF M/T L-LZ 

Type ofa/ 
Couutry Variety Variety (000 ha) X (000 ha) % (000 ha) (000 ha) Z (000 ha) % (000 ha) % 

Mexico Campeche A 80 D 40.0 

Cardenas A 80 D 20.0 

CICA 8 D 0.3 

Criollas T 1.1 

Nicaragua CICA 8 D 33.2 50.0 3.0 40.0 2.1 80.0 2.3 80.0 7.7 70.0 

J-I10 D 10.0 50.0 20.0 20.0 30.0 

IR 100 D 20.0 

Caribe 7 D !0.0 

PFnama CICA 8 D 6.2 15.0 24.8 27.0 13.0 62.0 50.0 4.0 80.0 

Toc. 5430 D 30.0 9.0 5.0 

CR 5272 D 25.0 8.0 20.0 

CR 1113 D 14.0 48.0 11.0 

Oryzica I D 13.0 5.0 14.0 

Metica I D 2.0 2.0 

Surinam 70 (Dloni) D 1.0 

Chino Petaca T 100.0 

Anayansi D 1.0 1.0 1.0 6.0 

Continues.. 



Table 9.3 (Cont.) 

Ecosystem/Area and Percentage 

I UF UMF UNF N/T L-LZ 
Country Variety Type of 

Varlet7 (000 ha) 1 (000 ha) Z (000 ha) % (000 ha) Z (000 ha) Z (000 ha) Z 

Paraguay CICA 8 D 15.8 36.0 12.0 

CICA 6 D 15.0 

CICA 9 D 6.0 

Wilcke 2 D 14.0 

Bluebelle TI 5.0 

Vista T 10.0 
Others D. T1. T 14.0 

Brasileras (1AC47, 25) TI 100.0 

Peru IHTI D 201.2 23.8 2.5 12.7 

VI-Flor D 

.B2-24 T! 100.0 

BG 90-2 D 

CICA 8 D 

Carolino T 
100.0 

Surinam Eloni D 31.0 60.0 

biwsni D 35.0 

Camponi D 5.0 

Continue... 



Table 9.3 (Cont.) 

Ecosystem/Area and Percentage 

Country Variety 
Type of . 

Variety J 

I 

(000 ha) Z 

UP 

(000 ha) I 

I fF 

(000 ha Z 

UNF 

(000 ha) Z 

M/T 

(000 ha) Z 

L-LZ 

(000 ha) 2 

0" 

Trinidad & Tobago Starbonnet 

Sughandi 

D 11O 

DIKA 

D 52-37 

TI 

T 

TI 

TI 

TI 

0.1 100.0 2.0 2.0 

10.0 

5.0 

5.0 

10.0 

IR 5 

IR 22 

CICA 6 

D 

D 

D 

20.0 

28.0 

20.0 

Uruguay Bluebelle 

976 

TI 

D 

76.0 90.0 

2.0 

DDA 404 T 8.0 

Venezuela Araure I 

CICA 4 

D 

D 

40.0 87.5 

12.5 

100.0 80.0 

20.0 



-4 

TABLE 9.4. 	 Distribution by ecosystems of the rice varieties cultivated in Latin
 

America and the Caribbean, 1983/84 harvest.
 

Percentage Distribution of varieties
 
Area
 

Ecosystem 	 (000 ha) 
 Dwarfs 
 Tall improved Traditionals
 

Irrigated 2387.2 71.6 21.9 6.5
 
Favored Upland 
 409.1 41.7 
 57.4 
 0.9
 
Moderately Favored
 

Upland 
 329.4 86.3 
 7.8 
 5.9
 
Upland Non-Favored 4146.0 0.8 
 74.2 
 25.0
 
Manual or Traditional 156.3 
 5.4 	 2.0 
 92.6
 
Low-lying flooded areas 
 63.0 32.4 19.7 	 47.9
 



TABLE 9.5 Consumption, production state, and rice processing in Latin America and the Caribbean, 1983/84.
 

Per cpita Production 
Processing --
Processingc/ 

Country Consumption State Drying Storage Billing Transport 

Argentina 5.0 S R R G G 

BelizeA/ 23.0 D B B B B 

Boliviad/ 13.5 B R R B 

Brazil 50.0 SS R R G G 

Chile 9.4 D R R G G 

Colombia 45.0 SS G R G R 

Costa Rica 52.0 SS G G G G 

Cuba d/ 49.0 D G G G G 

Dominican Rep. 53.0 SS G R G G 

Ecuador 25.3 SS G G G G 

El Salvador 5.6 SS B B R G 

Guatemala 5.5 SS R G G G 

Guyana 75.0 S B G B R 

Haiti d/ 14.2 D R R R R 

Honduras d/ 16.0 SS R R R R 

Jamaica 25.0 D R R G G 

Mexico 8.0 D R R R G 

Nicaragua 32.3 SS G R R R 

Panama 51.0 S G G G G 

Paraguay 18.0 SS B R G G 

Continues... 



Table 9.5 (Cont.) 

Country 

Peru 

Surinam 

Trinidad and Tobago 

Uruguay 

Venezuela 

Per cpita 

Consumption 

28.0 

83.0 

36.0 

I0.0 

24.0 

Production 

State 

S 

S 

D 

S 

SS 

Drying 

R 

G 

B 

G 

G 

Processing -/ 

Storage 

R 

R 

B 

G 

G 

Billing 

R 

G 

B 

G 

G 

Transport 

R 

G 

G 

G 

G 

a. 

b. 

c. 

d. 

White rice, kg/person/year 

SS = Self-sufficiente; D = Deficient; 

G =Good; R = Rormal; B = Bad 

Data from harvest of 1981/1982. 

S = Super production 



TABLE 9.6 	 Future tendencies in the production of rice in latin America and
 

the Caribeean.
 

Ecosystems/Tendencies a/
 

Moderately Non- Low
 
Favored Favored Favored Lying Manual/
 

Country Irrigated Upland Upland Upland Zones Traditional
 

Argentina A 

Belize A 

Bolivia 

Brazil. A A R A R 

Chile A 

Colombia M M A M 

Costa Rica A A M R R 

Cuba 

Dominican Rep. A R 

Ecuador A M R R A 

El Salvador A A 

Guatemala 

Guyana A R 

Haiti A 

Honduras 

Jamaica A 

Mexico A A A 

Nicaragua A M M R M 

Panama A M R R M 

Paraguay A M 

Peru (Jungle) A A 

Peru (Coast) R 

Surinam 

Trinidad & Tobago A A M 

Uruguay A 

Venezuela M R 

= - A A,,gment; M Maintain; R = Reducing 
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TABJ. 9.7. Predominant disease and pests in rice for the irrigated ecosystem in Latin America and the Caribbean during the
 

1983/1984 bhrvest.
 

Diseases a! 
 Insects b/ 
 Others ./
 
Country 
 B1 BS LSc GD ShB ShR SR HB 
EE NBLS Sog ChT ChP SB RWM 
Gor Spo. Othres Ne Bit Ro.
 

Argentina *2 3 
 2 3 3 1 1 
 2 1 3 1 1 
 2 2 3
Belize 
 2 1 
 2 3 
 1
Bolivia 2 2 1 1 2
 
3 3 1 
 2
Brazil 1
2 1 1 1 1 
 3 1 2 2 
 1 2 2
Chile 2
2 3 
 3
Colombia 2 2 1 2 2 2 3


2 2 2 2 
 2 2 3
Costa Rica 3 3 3 3 3 3 2
3 3 3 
 3 3 2 2 3 3 
 1 2
Cuba 
 2 
 2 2
Dominican Rep. 3 3 3 
 3 3 3 3 3 3 2 2 
 2 3
-Ecuador 3 2
3 2 2 1 
 2 2 1 3 2
El. Salvador 2 1 3 2
 
2 1 2
Guyaaa 2 3 

1 
3 

2 2
 
3 3 3
1laiti 3
1 
 2 1 1 
 2 2 1
Honduras 1 2 2
 

2 2 
 3 1 2
Jamaica 
 2 

Mexico 3 3 3 

2 2 2
 
Nicaragua 3 3 3 

1 3 1 1
2 2 3 
 3 2 2 2 3 2
Panama 2 3 2 2 
3 1


2 3 2 2 3 
 1
Paraguay 3 2 2 2 2 2 2
2 3 3 
 2 "3 2 3 
 3
Peru 1 2 3 
 2 2 2 
 2
 
3 2 2 


Surinam 3 3 3 3 3 3 3

Trinidad & Tobago 3 3 2


3 3 3Uruguay 3 32 3 2 
Venezuela 1 22 2 3 3 1 2 1 1 2 1 

a. B1 = Blast; BS = Helmintosporiosis; LSc = Leaf scald; GD = Grain discoloration; ShB = Sheath blight; ShR = Sheath rot;SR - Stem rot; HB 
= Hoja blanca; EE = Straighthead; NBLS = Cercusporiosis
b. Sog - Sogata; ChT = Stem chinch bug; 
 ChP = Panicle chinch bug; SB - Stemborers; RWM = Hydrellia; Got - Waterbug;

Spo. = Spcioptera Sp.
 

c. Ne Nematodes; Bir = Birds; Ro. - Rodents
 
* I = Severe; 2 - Moderate; 3 = Light 



TABLE 9.8. 	 Predominant diseases and pests in rice for the favored upland ecosystem in Latin America and the Caribbean for the
 

1983/1984 harvest.
 

Diseases Insects b/ Othres c/
 

Country Bi BS LSc GD ShB ShR SR HB EE NBLS Sog ChT ChP SB RWM Gor Spo. Othres Ne Bir Ro.
 

Brazil *2 2 2 1 3 3 1 2 2 1. 

Colombia z *2 1 2 2 2 2 2 2 2 2 3 3 2 

Costa Rica 3 3 2 3 3 3 3 3 3 3 2 2 3 3 1 2 

Ecuador 1 1 2 3 2 3 3 2 2 1 2 2 

Guat.!mala 1 1. 1 2 3 3 3 2 2 3 2 

Honduras 1 2 2 2 2 3 1 2 

Nicaragua 2 2 2 2 3 3 3 2 2 2 3 3 3 1 

Panama 2 3 3 2 2 2 3 2 2 -3 1 2 i 

Peru 

a. 	 Bl = Blast; BS Helminthosporiosis; LSc = Leaf scald; GD - Grain discoloration; ShB Sheath blight; ShR = Sheath rot; 
SR = Stem rot; HB = Hoja blanca; EE = Straighthead; NBLS = Cercosporiosis 

b. 	 Sog = Sogata; ChT = Stem chinch bug; ChP = Panicle chinch bug; SB - Stemborers; RWM = Hydrellia; Gor - Waterbug; 
Spo. = Spodoptera Sp. 

c. 	Ne = Nematodes; Bir = Birds; Ro. - Roedents 

* 	 1 = Severe; 2 = Moderate; 3 - Light 



TABLE 9.9. Predominant diseases and pests ir 
rice for the moderately favored upland ecosystem in Latin America and the
 
Caribbean during the 1983/1984 harvest.
 

D-eases a/ 

Insects b/ 
 Othres
 

Country 
 BI BS LSc GD ShB 
ShR SR HB EE NBLS Sg ChT ChP 
 SB RWM Gor Spo. Othres Ne Bir Ro.
 

Belize 
 *2 1 

2
Bolivia 3 1
2 2 1 1 2
Bra z il 
 3 3 
 2
121 I
 

Costa Rica 
 2 3 2 
 3 3 3 3 3 3 3
Ecuador 2 2 2 2 3 3
3 3 1 13 
 2
El Salvador 2 2 1
1 3 1 1 2 2

2 1
Guatemala 2 2
I I 1 2 3 3 2
 

Guyana 2 
3 2 2 3 2
3 
 3 
 3
Honduras 3 3
I 2 
 3
2
Mexico 2 2
1 1 2 3 
 3 1 2
 

Nicaragua 2 3
2 2 2 2 3 3 3 1 2
3 
 3 2 2
Panama 3 32 3 3 2 2 2 3 3 1
2 2 3 1 
 2
Paraguay


Peru 
 1 2 
 3 1
Venezue!z 2
1 2 2 Z 
 3 
 3 1 
 1
 

a. Bl = Blast; BS = Helminthosporiosts; LSc = Leaf scald; GD 
= Grain discoloration; 

SR = Stem rot; 

ShB = Sheath blight; ShR = Sheath rot;HB = Hoja blanca; EE = Straighthead; NBLS - Cercosporiosis
 
b. Sog = Sogata; ChT = Stem chinch bug; ChP - Panicle chinch bug; SB - Stemborere; RWM - Hydrellia; Gor - Waterbug;Spo. Spodoptera Sp.
 

c. Ne = Nematodes; Bir = Birds; ft. 
= Roedents
 

* 1 Severe; 2 = Moderate; 3 - Light 



TABLE 9.10. Predominant diseases and pests in rice for the non-favored upland ecosystem for Latin America and the 

Caribbean, during the 1983/1984 harvest.
 

Diseases a! Insects Othresac
 

Country BI BS LSc GD ShB ShR SR HB NLBS 
 Sog ChT ChP SB RWM Gor Spo. Othres Ne Bir Ro.
 

Brazil *1 3 3 2 3 
 3 2 1
 
Costa Rica 1 2 2 2 3 3 3 3 3 3 2 2 3 
 3 1 1 
Guatemala I 1 1 2 3 3 3 2 2 3 2 
Honduras 1 2 2 2 2 
 1 2
 
Nicaragua 3 3 2 2 3 3 3 2 2 2 3 3 3 1
 
Panama 1 2 3 2 
 3 2 2 3 
 2 1 

Peru 1 1 3 1 2 

a. Bi - Blast; BS = Helmintosporiosis; LSc = Leaf scald; GD = Grain discoloration; ShB = Sheath blight; ShR = Sheat rot; 
=
SR = Stem rot; 1B = Hoja blanca; NBLS Cercosporiosis
 

b. Sog = Sogata; ChT = Stem chinch bug; ChP - Panicle chinch bug; SB - Stemboreres; RWM = Hydrellia; Gor - Waterbug; 

Spo. = Spod6ptera 

c. Ne = Nematodes; Bir - Birds; Ro = Rodents 
* 1 = Severe; 2 = Moderate; 3 = Light 



TABLE 9.11. 
 Predominant diseases and insects in rice for the manual or traditional ecosystem in Latin
 
America and the Caribbean during the 1983/84 harvest.
 

Diseases a/ 

Dieaesa b
Insects b_/Othres c/
 

Country BL 
 BS LSc GD ShB ShR 
SR HB NBLS Sog ChT Chp SB RWM Gor Ne. 
Bir Ro.
 

Bolivia *i 2 1 
 3 3 1 
 1
 
Brazil 
 3 2 2 3 3 
 3 2
 
Colombia 2 2 2 3 2 1 
 1 2 2 2 
 1 3 
 2 2

Costa Rica 1 2 2 1 3 
 3 3 3 
 2 3 2 2 3 3 
 1 1

Ecuador 1 1 
 2 1 


2 
 1 2
LJ Guatemala 1 2 3 3 

2 2 3
 

Honduras 1 2 
 2 
 2 2 
 1 2

Nicaragua 3 
 3 3 3 
 3 3 2 2 2 
 3 3 
 3 1
 
Panama 1 2 3 2 
 3 
 2 2 3 
 2 1
 

a. Bl = Blast; BS = Helmintosporiosis; 
 LSc = Leaf scald; GD = Grain discoloration; ShB = Sheath blight; 
ShR = Sheath rot; SR = Stem rot; HB = Hoja blanca; NBLS = Cercosporiosis 

b. Sog = Sogata; ChT Stem chinch bug; 
 ChP = Panicle chinch bug; 
 SB = Stemborers; RWN = Hydre!tia; 
Gor = Waterbug 

c. Ne = Nematodes; 
 Bir = Birds; Ro = Rodents
 
* I = Severe; 2 Moderate; 3 = Light 



TABLE 9.12. Predominant diseases and pests in rice for the low-lying flooded zones 
in Latin America and the
 
Caribbean, during the 1983/1984 harvest.
 

Diseases Insects b/ 
 Othres c/
 

Country BI BS LSc GD ShB ShR SR HB Sog ChT 
 ChP SB RW4M Gor Spo Ne. Bir Ro.
 

Brazil *2 1 1 
 1 2 
 3 1 2 1 
 2
 
Ecuador 
 2 23 
 3 2
 

Jamaica
 

Panama 2 3 
 3 2 2 3 
 2 2
 
Trinidad and Tobago 3 3 
 3 3 3
 

a. BI = Blast; BS = Helmintosporiosis; 
LSc = Leaf scald; GD = Grain discoloration; ShB = Sheath blight;

ShR = Sheath rot; SR = Stem rot; 
 HB = Hoja blanca
 

b. Sog = Sogata; 
 ChT = Stem chinch bug; ChP = Panicle chinch oug; SB = Stemborers; RWM = Hydrellia;
 
Gor = Waterbug; Spo. = Spodoptera
 

c. Ne. = Nematodes; Bir = Birds; Ro. = Roedents
 

* I = Severe; 2 = Moderate; 3 = Light 



TABLE 9.13 
Problems with weeds, climate, soils, water management and machinery which are predominant in rice in the irrigated
 

ecosystems of Latin America and the Caribbean during the 1983/84 harvest.
 

Weeds Climate Soils L/ Water e 

management d-Machinery 

Country Gra Cyp 11A RR ColT Drt DeepW AC Sal Alk FeTox A]Tox FeDef PDef MnDef Org IrP Dre Av Ned 

Argentina *1 1 2 1 2 2 3 2 3 3 2 3 3 2 2 2 2 1 2 2 
Belize 1 2 1 1 

Bolivia 1 3 

1razil1 1 2 1 1 31 1 1 2 3 1 
Chile 1 2 1 1 3 2 2 
Colombia 1 2 3 2 3 2 3 2 3 3 2 2 
Costa Rica 1 3 3 3 3 
Cuba I 
Dominican Rep. 2 2 *2 2 3 2 3 2 2 3 3 3 3 3 3 2 2 2 
Ecuador 1 2 2 1 3 2 2 2 1 
El Salvador 2 2 2 1 3 1 2 
Guyana 2 2 3 2 3 3 3 
flaiti 2 2 2 1 1 1 
Honduras 1 2 1 3 3 
Jamaica 2 2 2 2 1 2 2 2 
Mexico 1 2 2 1 3 2 2 3 3 3 
Nicaragua 1 1 3 3 3 33 3 3 3 3 3 2 2 2 2 2 
Panama 1 1 2 2 2 2 1 1 
Paraguay 1 1 2 2 3 2 2 3 3 1 2 2 2 2 

ContinUa... 



Table 9.13 (Cont.)
 

a! hi 	 c/ Watcr dIe 
Weeds- Climate - Soils manegement -/Machinery -

Cnntry Gra Cyp HA RR ColT Drt DeepW AC Sal Alk FeTox AlTox FeDef PDef MnDef Org IrP Dre Av Ned 

Feru 2 2 3 2 1 2 1 

murinam 1 2 2 1 2 2 

Trinidad y Tobago 3 3 3 3 3 

Uruguay 1 2 3 2 3 

Venezuela 1 2 2 

a. 	 Gra Gramineas;G Cyp = Cyperaceas; HA= Broad-leafed; RR = Red rice.
 

b. 	 ColT Low temperatures; Dit = Drought; DeepW = Deep waters.
 

c. 	 AC = Acidity; Sal = Salinity; Alk = Alkalinity; FeTox =.Fe toxicity; AlTox Al toxicity; FeDef = Fe deficiency 
PDef P deficiency; MnDef = M n deficiency; Org = Organic. 

d. 	 IrP = Irrigation problesm; Dre = Drainage problems 

e. 	 Av - Avilability; Ned = Needs 

* 	 I = Severe; 2 = Moderate; 3 - Light. 



TABLE 9.14. 
 Predominant problems with weeds, climate, soils, water managemeut and machinery in rice cultivation for the upland

favored ecosystem of rice in Latin America during the harvest of 1983/1984.
 

Weeds aClimate 
 b/ 
 c/ 
 Water
 

WeedsClimate 
 _ Soils -management 
 -/Machinery

Country Gra 
Cyp HA 
RR ColT Drt DeepW AC Sal Alk 
FeTox AlTox CuTox reDef PDef MnDef Org 
 IrP Dra Av. Ned
 

Brazil 
 *2 1 
 1 

1 2 3 2 3 2 

1 2
Colombia 1 

3 3 2
Costa Rica 2 2
1 3 3 3 2
3 2 1 1 3
Dominican Rep. 1 
 2
Ecuador 1 3 1 2 


Guatemala 3 3
1 1 2 3 
 1 
 2 
 2 2 
 1
Ponduras 
 2
Nicaragua 2 
1 1 2 3 3
1 1 1 
 3 3 3 3 3 3 
 3
Panama 1 2 2 2 

3 3 3 2 2 2 2 2
2 3 
 3 
 2 
 2
Peru
 

a. Gra = Gramineas; Cyp = Cyperaceas; HA = Broad-leafed; RR = Red rice 

b. ColT = Low temperatures; 
Drt = Drought; DeppW 
= Deep waters
 

C. AC = Acidity; Sal = Salinity; Alk - Alkalinity; FeTox 
- Fe toxicity; AlTox = Al toxicity; 
 CuTox = Cu toxicityFeDef = Fe deficiency; 
 PDef = P deficiency; 
MnDef - Mn deficiency; Org = Organic
 

d. IrP = Irrigatico problems; Dra = Drainage problems
 

e. Av = Availability; Ned = Needs
 

* I = Severe; 2 - Moderate; 3 = Light 



TABLE 9.15. 	 Predominant problems with weeds, climate, soils, water management and machinery in rice in the moderately favored upland
 

ecosystem in Latin America and the Caribbean during the 1983/1984 harvest.
 

a! c/ 	 Water
 
Weeds / Climate / Soils managment Machiner, e
 

Country Gra Cyp HA RR ColT Drt DeepW AC Sal Alk FeTox AlTox CuTox FeDef PDef MnDef Org IrP Dra Av. Ned
 

Belize *1 2 1 
Bolivia 1 3 
Costa Rica 1 2 3 3 2 2 3 
Ecuador 1 1 1 1 2 1 2 2 
El Salvador 2 3 2 1 3 2 
Guatemala 1 1 2 3 1 2 2 2 1 
Guyana 1 3 2 2 2 3 3 1 
Honduras 1 2 1 2 3 3 
Mexico I 1 1 3 2 ? 2 2 | 1 
Nicaragua 2 1 1 1 2 3 3 3 2 2 2 2 2 2 2 
Panama 1 2 2 2 2 3 3 2 2 
Paraguay 
Peru 2 2 2 2 
Venezuela 1 2 1 2 1 

a. 	 Gra Gramineas; Cyp = Cyperaceas; HA = Broad-leafed; RR = Red rice 

b. 	 ColT = Low temperatures; Drt = Drought; DeepW = Deep waters 

c. 	 AC = Acidity; Sal = Salinity; Alk = Alkalinity; FeTox = Fe toxicity; AlTox = Al toxicity; Culox - Cu toxicity 
FeDef = Fe deficiency; PDef = P deficiency; MnDef - Mn deficiency; Org = Organic 

d. 	 IrP = Irrigation problems; Dra = Drainage problems
 

e. 	 Av. = Availability; Ned = Needs 

I = Severe; 2 = ::oderate; 3 = Light 



TABLE 9.16. 
 Predominant problems of weeds, climate, soils, water management and machinery in rice in the non-favored upland
 
ecosystem in Iatin America and the Caribean, during the 1983/1984 harvest.
 

Weeds a Clia b/ 
 S l-
 Water d/
management d/Machinery

Country Gra Cyp HA 

-
RR ColT Drt DeepW AC Sal Alk FeTox AlTox CuTox FeDef PDef MnDef Org IrP Dra 
 Av. N"
 

Brazil 
 *2 1 
 1 
 1 
 1
Costa Rica 1 1 2 3 1 
1
 

Guatemala 
 3 2
1 1 2 3 
 1 2 
 2 2 
 1
Honduras 
 1 
 2 1 2 3 3
Nicaragua 2 1 1 
 1 3 1 3 
 33 2 2 2 
 2 2 2 2
4 1Panama 
 2 2 21 
 1 
 !
Peru 
 I 1 
 2 1 
 1
 

a. Gra = Gramineas; Cyp = Cyperaceas; HA = Broad-leafed; RR Red rice 

b. Coli = Low temperatures; Drt = Drought; DeepW = Deep waters
 

c. AC = Acidity; Sal 
= Salinity; Alk = Alkalinity; FeTox = Fe toxicity; AlTox = Al toxicity; CuTox = Cu toxicity
FeDef = Fe deficiency; 
 PDef = P deficiency; MnDef 
= Mn deficiency; Org = Organic
 

d. IrP = Irrigation problems; 
 Dra = Drainage problems
 

e. Av. = Availability; 
Ned = Needs
 

* I = Severe; 2 = Moderate; 3 = Light
 



TABLE 9.17. Predominant 
problems of weeds, climate, soils, water management and machinery in rice in the traditional or manual ecosyste,
 

in Latin America and the Caribbean, during the 1983/1984 harvest.
 

/ Climate _ 
 Water d/
Weeds Cli f 
 Soils 
 management -Machinerye/
 

Country 
 Gra Cyp 11A RR ColT Drt DeepW AC Sal Alk FeTox AlTox FeDef PDef MrDef Org 
 IrP Dra Av. Ned
 

Bolivia *1 
 3
 

Brazil 2 1 1 
 2 
 2
 
Colombia 1 2 2 -3 3 1 2 
 3 2 2
 

Costa Rica 
 2 1 1 3 1 
 3
 

Ecuador 2 3 1 
 1
 

• Guatemala 1 1 2 3 
 1 2 
 2 1
 

Honduras I 2 1 
 2 3 3
 

Nicaragua 2 3 
 1 2 3 3 3 2 2 2 2 2 2 2 2 3
 

P'anama 1 2 1 
 1 1 1
 

a. Gra = Gramineas; Cyp = Cyperaceas; HA = Broad-leafed; RR = Red rice. 

b. ColT = Low temperatures; Drt = Drought; DeepW = Deep waters. 

c. AC = Acidity; Sal = Salinity; Alk = Alkalinity; 
 FeTox = Fe toxicity; AlTox = Al toxicity; FeDef = Fe deficiency
PDef = P deficiency; MnDef = Mn deficiency; Org = Organic. 

d. 1rP - Irrigation problesm; Dra = Drainage problems
 

e. Av. = Avilability; Ned = Needs
 

* I = Severe; 2 = Moderate; 3 = Light. 



TABLE 9.18. Predominant problems of climate, soils, water management and machinery in rice for the low-lying flooded 
zones of Latin
 
America and the Caribbean during the 1983/1984 harvest.
 

Weeds a/ Climate bi aater d/ 

Country Gra Cyp 

-

1A RR 

Climae 

Colt Drt DeepW 

Sails / 

AC Sal Alk FeTox AlTox FeDef PDef MnDef Org 

management d 

irP Dra 

Machinery 

Av. Ned 
Brazil 

Ecuador 

*i 1 1 3 

3 

3 

1 

3 

3 

2 2 2 

Jamaica ! 
Panama 1 2 2 3 2 
Trinidad 
Tobago 3 3 3 3 2 3 

2 2 
1 

a. Gra Cramineas; Cyp = Cyperaceas; 
HA= Broad-leafed; 
RR = Red rice. 

b. ColT = Low temperatures; Drt = Drought; 
 DeepW = Deep waters.
 
c. AC = Acidity; Sal 
= Salinity; Alk = Alkalinity; 
 FeTox = Fe toxicity; AlTox = Al toxicity; FeDef 
 Fe deficiency
PDef = P deficiency; MnDef = Mn deficiency; Org 
= Organic.
 

d. irP Irrigation problesm; 
 Dra = Drainage problems 

e. Av. Avilability; Ned 
= Needs 

* I= Severe; 2 = Moderate; 3 Light. 



CUADRO 9.19. Summary of the costs of production of rice in Latin America and
 

the Caribaben in the irrigated and favored upland ecosystems.
 

Irrigated Upland 
Rate of 

Country Harvest US$/ha US$/ton US$/ha US$/ton exchange 

Argentina 1986/85 691.0 198.0 

Belize 1982 646.6 

Bolivia 1983/84 119.9 .34.2 

Brazil 

Santa Catarina 1983/84 567.0 126.0 6000.0 

Rio Grande do Sul 1984/85 925.0 215.0 4000.0 

Rio de Janeiro 1983/84 280.8 195.0 

Chile 1984/85 586.0 90.0 144.60 

Colombia 1984 1296.5 204.5 801.0 191.0 94.70 

Costa Rica 1984 938.6 50.25 

Dominican Rep. 1983/84 800.0 140.0 3.15 

Ecuador 1983/84 747.0 - 214.0 !/ 522.5 174.2 120.0 

1984/85 715.0 179.0 100.0 

Guyana i983/84 259.0 79.0 4.30 

Honduras 1983/84 657.0 110.0 2.00 

Mexico 1984 676.0 150.0 334.8 130.8 192.56 

Panama 1983 932.0 169.0 790.0 176.0 1.00 

1984 829.0 223.0 1.00 

Paraguay 1983/84 469.0 94.0 320.00 

Peru 1983/84 702.0 99.0 Al 3466.90 

Surinam 1983/84 384.2 91.5 1.80 

Uruguay 1983/84 759.0 169.0 54.0 

Venezuela 1983/84 438.0 110.0 7.90 

a. Irrigated-transplanted 
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TABLE 9.20 Training needs for short 
courses for pexsonnel in the
 

National Programs of Latin America and the Caribbean.
 

Country 


Argentina
 

Belize 


Bolivia 


Brazil 


Chile
 

Colombia 


Costa Rica 


Cuba
 

Dominican Rep. 


Ecuador 


El Salvador 


Guatemala 


Guyana 


Haiti 


Honduras 


Jamaica 

Mexico 


Nicaragua 


Panama 


Paraguay 


Peru 


Surinam 


Trinidad y Tobago 


Uruguay 


Venezuela
 

T 0 T A L 


Agron. Phytopath. Entom. Breeding Total
 

2 
 2
 

1 1
 

1 1 
 2
 

3 2 
 2 3 10
 

1 1 
 1 3
 

1 
 1 2
 

I 
 I
 

1 
 1
 

1 
 1
 

1 
 1
 

1 
 1
 

1 
 1
 

4 
 4
 

4 1 
 3 8
 

2 1 3
 

I 
 1
 

1 1 
 2 4
 

1 1 1 3
 

1 
 1 2
 

1 1 
 1 3
 

1 
 1 2
 

29 8 i4
5 56
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TABLE 9.21. Post-graduate training needs for personnel of the National Rice Programs in Latin America and
 

the Caribbean. 

M.Sc. Ph.D 

Country Agron. Phytopat. Entom. Breeding Total Agron. Phytopat Entom. Breeding Total 

Argentina I I 

Brazil 2 2 

Chile 1 1 

Colombia 3 2 2 3 10 

Dominican Rep. 1 1 

Ecuador 1 1 2 

Guatemala 1 I 

Mexico 5 2 4 11 3 6 9 
Nicaragua 11 2 

Panama 2 1 3 

Paraguay I I 

Peru 1 1 2 

Uruguay 1 1 

Venezuela I I 

T 0 T A L 16 6 2 15 39 3 1 7 11 
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