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1.1NTRODUCT!(·N 

Tha International Rice Testing Program (IRTP) tor Latln Americe 
and the Caribbean is 5ponsored by the lnternatlonal HIce 
Hesaareh lnstitute (IRRI) with tunds trom the Unlted N~tlons 
úevaIopment 
,'Igr 1 eu 1 tura 
eoopara.t ion 
programe in 
the Genetie 

Programme IUNDP) and by the Centro Internacional de 
Tropical (CIAII. This network ter international 

provldas a raseareh link among tha nationa1 
the region and the ru::e Pt'ogram of CIAl ¿¡nd those of 
EValuation and Utií.zation o, INRI. 

IRrp's aetivities in Latin Amerlea and the Caribbean are 
erlented to: (a) the evalustlon, select.on and distrlbutlon of 
ilT,proved ge.,-mpIasm to the national prog,'ams th,,"ough nurse,'ies 
speeifleally oriented to the erop limltations o, rice in the 
differen~ production ecosystems; lb) to obtain lntormatlo., 
through visits and observation trIpe on the productlon problems 
ot the ditferent ecosystems, benavlor and identlticatl0n ot 
germplaslr' through the cooperative n€'twor'k, r'fls€'arcto needs and 
training of personne1; (c) organlzatl0n ot conrerences wlth thp 
eoopérating selentists to discuss the problems and advances ot 
resear,ch and to conduc:t reg lOIle:d IJJOí''"kstIOPS lIJi th t hE' bre8G9'i"S, 

patholQgists ar.d other spec.lalil:.¡ts.: lor thE eva,luatlc,n, 
seleetion, and harvesting ot appropriate materials speeiflCally 
tor cer-tain prDdLtctlon ecos!:Jstenls. 

lhe VI conterence wa5 held on August 4-9, 1985 in CIAT-PaImira 
.. ,nd cofftpJen,entedby a V15it to CU,T--Santa Rosa, leA-La LIbertad 
and the sa€'d production plant ·Semillano· in Vlllavicencio. 
Sorne 41 SClentlsts particlpated- 29 leaders rit natioTlal progl"amS 
troffi 19 eountrias, 2 seientiBts trom lHRl and 18 sClentlBts, 
associates and research assistants from the CIA"r RIce Program. 

ThlS Y'epol"t ~utllmarizes the inaugural sessions of the cünference, 
the reports presentad in the seS510n on ·Selection Methodolo9Y~~ 
behavlor ot promlBlng germpIasm dlstributed In 1982-84, th. 
dlScussion on production costs, sumu,aries ot produclion probJen¡s 
cmd the collaborat i.on y·equestecl tt'om the internat iOlla1 centel's 
CIAT/IRRI b~ the national prograrlls, the deeisions or 
recommendatlons on the reorganization 01 the IR1'P in Latln 
America and the Carlbbean, data on the present sltuatlon ot rice 
productlon in the 'r~91Dn based on surveys tcrmulated by the 
tleads ot the n~tlorlal programs. 
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2. INAUGURAL SESSION 

This c0l1fel'ence Utas inau9ur'ated b\J Ur. "'Llstavo Nares;, AdJLttant 
Director tar Crop Hésearch in Hice and lropical Pastures at 
CIAT, who welcomed the participants and emphaslzed thp 
importance o, thlS event as a hlghly ettlcient means tor 
discussing research problems and needs ot the naflona) progrAms, 
to report on the research progress tor the lntarnational centerH 
and to establish priorities for cooperative research in the 
regian far the benefit of the national programs. 

Dr. Nores also informed the partlcipants ot the broadenlng of 
the IR1P Looperatlve network to the Carlbbean wlth more dir8ct 
support from IRRI and CIAl to turther strengthen the rice 
research programs of the countrles in thls region. 

Dr. O.V. Seshu made the introduction to the VI confarence wllh 
an explanatlan of the global network for the evaluation o, rIce 
germplasm with apacial reterence ta Latln Amarlca and at the 
same time Informad the participants ot tha prIncIpIe obJectives 
of the conterence which are to dlscuaa ~he followlng ltems wlth 
the l.aders ot the natlonal programs: 

s. lhe new reorganization o, the IRTP for Latin Amariea 
and tlle Carlbbean orlented to better serve the 
cooperators In the region. 

b. The present structure of the CIAT Rice Progr.m and the 
selection methodologies. 

c. rh. behaviol' of the IRTt' germplasm distrlbuted in 1982-84 
throughout Latin America. 

d. The problems of the natlonal programs in th. regian and 
the collaboration requested trom the international 
centers, CIAl and INRI to solve these problems, and 

e. To observe the researcto activitieS' of the eIAT RIce 
Program In Santa f~osa, ICA- La Libertad, Irrlgated and 
rainfed, and the seed production plant ·8ell'111ano· 
in Villavicencio to observe the different stages in the 
processing of certified rice seed. 

Dr. Peter R. Jennings, CIAr Rice Program leader, spoke about the 
new organization of the CIAT program and tha proposals tor the 
reorganization of IRTP activitie.· in Latin America. 

With respect to the new organization o, the CIAr Rice Program, 
Dr. Jennings notad the present decentralization ot research 
heing carried out in tt,ree work sites, asl 



a. Colombl,.-
CIAT-Santa Ro •• : an upland tavared ecosystem witr. 
tertile soi1s, abundant and well-distributed ralntalJ, anll 
high tungal disease pressure. In this system, segrega1:1ng 
populations alld advanced materials are evaluated to be 
distrlb~lted through the lRTf' to cooperators In the ".,glon. 
ICA--La Libertad: irrigated ,"cid soils which facilit«te 
the selection o, material. resistant to lron toXiClty 
which are o, interest to the various progr«ms in the 
region. 

ICA-La Libert«d: rainfed, aCld infertile soils, 
abun~ant and well- distributed rainfall. Ihis 
eCDsy.tem facIlitates the selection of material. 
tolerant to aluminlllTr toxicity and 'U119a1 
di.eas.?. Me\terials o, interest for the potential 
ric.! productlon zones 01' eXIsting savannas in 
Colombia, Venezuela, and Irazil- Amazonia. 

CIAT-Palmira: laboratories for the evaluation ot the 
grain qUallty and the resistance to sogata and the 
hOJa blanca virus. Anthar cUltivation. In the tield, 
advanced materials are multiplied and selected tor 
aistrIbutaon through the IRrp to the-national 
pl"'ogrtiHts. 

b. Panan,,\-
In cooperation with the Instituto de Investigaciones 
Agropecuaris <IVrAPI in David, ChiriC\Lli, a 
promiSlng ecosystem, representative or Central 
Amarlca and the Yucatan panlnsula in Hexico. and 
Rio Hato. a pro"'15ing moderatel\j dry ecosystem 
with moderately fertile solls and arratic raintall 
(with short dry periodsl. In these ecosystems, the 
segregating and advanced populations are evaluated 
whicll are o, interest to the Central American' and 
Mexican programs. 

c. PE.H'''U-

In cooperation wit~ the Instituto Nacional de 
Investigaciones Pecuarias y Agrlcolas (lNIPAJ in 
la Selva-Tarapoto. HLlallaga Central ¡¡md Alto 
Mayo. lrrigated ecoswstem wlth good dlseas. pressure, 
princlpally helminthosporiosls, rice blast, cerco.parleSIS 
and hoja blanca \Alto Mawo). 

With r •• p.ct to tl.e reorganization o, tha IRTP activltles in 
Latin America, Dr. Jennings stated t~at this cooperatlve network 
was created to better serve the national programs and the 
reOr9i'mization i5 or1ented to correct some deficiencles in the 
5upply or germplasm to meet the needs of the programs and to 
achieve, tt,roLllilh cont~,rence. ana UlorkBhops, grüater 
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PC\rt i r:ip<..1t) PO and dlSCuSSlOn oí" cU/Hmop pr..,.lOlelflS 1 n the t:i"'Op 

productioll ecosystems of ea eh re91un~ . 

L)r. Jennlnus preser¡ted a summary en the proposed chang~~ (idhle 
2.1) tCHr, 'tI!>.' considera1:ion o1~ the particlP,"\nt5 ~h",ject \0 thelr' 
anaJ!dsi~:;, 5:U(3817~stln9 the mOd¡'rlc,,",tlons lJJtllch C'.1rt-! thouqt,{ 

neC8SSary, to b(~ eh scussed an d approved dtlY' 1119 the con t L"~€:n ct!. 

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

Latin Americe 

ACTlVITY· PRESENT 

GERMPLASM 

EVALUATlON 

a) 

b) 

IRTP NURSERIES 

FOR LATIN AMERICA 

UtRI NURSERIESI 

OTllER MATERIAL S 

IRTP-IRRI nurseries in 

CIAT-Palmira. 

Nominations by national 

programs in CIAT and 

selection of the best 

lines 

Seven nurseries 

General nurser1es 

VlRAL-T 

VIOAL (for irr1gated and 

promising upland) 

VIOAL-SNF (Non-promising 

upland) 

VIOAL-HB (Boja blanca) 

Specific nurseries 

VIOSAL (Salinity) 

VITBAL (Low Temp.) 

VIRAL-F (Deep water) 

Some national programa 

request tbem directly from 

IRRI or through IRTP-CIAT. 

s 

PROPOSED 

a) Evaluate in the three eco~ys

tems in Meta: irrigated acid 

soils. promis1ng upla~. 

upland acid soils-savanna 

b) Mu1tiplication in CIAT-Palmira 

and inc1usion oí a11 candidates 

in VIOAL. 

One observation nur.ery, VIOAL, 

with specific sets by 

ecosystem. 

Discontinue dispatch from CIAT. 

The national programa request 

tbem from IRRl through IRTP-CIAT 

National programa can requcst 

any nursery trom IRRI tbrough 

IRTP-CIAT. 

Continues" •• 



lable 2.1. (Cont.) 

ACTIVny PRESENT 

SEED DISPATen 

DATA TAKEN 

DATA REPORTED 

NURSERY REPORT -

60 g distributed in 6 

packets (10 g/packet) 

numbered for planting in 

6 rows 5m long/selection. 

with list oí materials. 

Cycle. plant height. 

lodging. yield. diseaaes 

in all materials 

4 to 6 months after 

hsrvest. 

Final report one year 

after harvest. 

6 

PROPOSED 

- 40g distributed in 4 packets 

(10g/pakcet) numbered. 

Plant as for observation plots. 

- Cycle. reaetion lo ecological 

stresses and yield only in 

selected materials. 

- One month after harvest. 

- Tvo final reporta: 

a) For the northern hemisphere 

and Ecuador whieh ""ould be 

sent three months after 

harvest. 

b) Southern hemisphere: three 

months after harvest. 

C01!tinues •••• 



Table 2.1. (Cont.) 

ACTIVITY PRESENT PROPOSEn 

CONFERENCES 

OBSERVATION 

TRIPS 

One blennial conference in One central conference in CIAT 

CIAT. Some researchers 

from each national program 

participate. 

One observat1an trip in 

alternate yeara to the 

b1ennial.conference. 

7 

every three years. Ihe heads 

of the national programs 

participate. 

Regional confe~ences every other 

year. 

a) Central America to strengthen 

the meeting of the PCCMCA every 

two ye.ra, with the participa

tion af resea~chers fraro Mexico 

aud otber countries in the a~ea. 

b) Brazil to collaborate with the 

Irrlgated Rica Confer6DCe avery 

two years. Researchers from 

Argentina, Paraguay and Uruguay 

participa te. 

Selection Meetings 

a) In Panama every two years for 

Central Ame~ica countries and 

Mexico. 

b) In Colombia (Villavicencio) 

eve~y two yea~s for countriea 

excluded from the regional 

meeting: Venezuela, Ecuador. 

Peru. Bolivia and Colombia. 

Continues •••• 



Table 2.1. (Cont.) 

ACTIVITY 

ADVISORY 

COMMITTEE 

PRESENT 

Non-existent 

8 

PROPOSED 

Form an advisory eoromittee with 

representatives from Mexico. 

Central Ameries. the Caribbean. 

South America, IRRl. C1AT to 

analyze. approve and recommea 

the polieies and rcsearch needa 

of the network. 



::l. SELE GT 1 01-1 METHODOLOGY 

3.1 ~1E:_IfH)D')L<)brI::S FOR THl: l::VALUf'111)N uF HICE t.lUAL 1 fY 

Cesar P. Martinez* 

3.1.2. lntroductíon . 
lhere are many and dIverse tactorp which affect the qua!lty ot 
rice. Some retar to the cha~acterlstics lntrinslC to tt,l~ 

vA~iety and others to the harvest 4nd its handlIng; col1ectioni 
transport, drying storage, proces~lng, etc. Sev~~al 

rc.1coullfIE0ndilt lon~ hav{~ been made tel reduce the perc::entage ot 
brof,:(>n rice but these recomfl<f?ndatl(1nS are not applied in cert,ulí 
BY-ea.s dur.0 to fac:tors related to ttlf? management o't the crop OY- to 
socio-ooconomic factorsa 

As a consequence. there are discrepancIes bétween tar",e. s and 
breadars. ganerally because the tarmers cannot obtain tl,e mili 
Ylplds under their omn conditions illhich were r~ported lor a 
5pecitic variety un dar experimental conditlons. 

The breaders use several criteri~ tor the evaluatlon ot the 
ml111n9 and cooklng quality ot promising 1lnes: the presence Ilt 

a wtnte belly, the length of the graln, the l1.tll yield, the 
percentage of wl,oJe gr81n rice, gelatinIzatlon temperature, and 
¿\tH~J.I I )f'_p con ten t. HClWeVer'1 eac:h ot the!:5e par-ameters meFl sures a 
specll-ic ct,aracte¡" and does not lndieate the quality L~t lhe rice 
whl!:h the tarmer wlll obtaín lindel" his own c<:Jnditions. As a 
result, the efficiency of sorne ni"" ttlf? lTtf?thods used ln tlll? 

evaluation of qUallty must be improved in order to give breeders 
more praClse intormatioTl_ 

Results and recommendations are presented to carry out quality 
fr'lals. 

3.1.3. Methodologies and 
Recomrnendations 

3.1.3.1. The Whlte Belly 

Und~r ex~erimental conditiol1S dlscrepancles have been observed 
alTl{,m9 d"tCl on th" ... hitl~ belly corrl?sponding to a li,ne planted in 
the 5all¡e sile but in dlf1éJrent semesters (Table 3.1). Jhe white 
ball~ is ~nder genetic control and the environment contributes 
t:.trongf.y to ltE; p~-~pt'tdss.l.on _but the sí:ze ot the sample should 
i>1~-;C' Le consicJ",,'ed. lo studs¡ tI,e l'elatlonshlP between the wtlite 
t,t'] j\J ancl the siza ot the sampl",. 11/111) advanced lines ",t,re 
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TABLE 3.1. Variations in tbe wbite 

belly 

Semester 

Entry A B 

IR 25924-51-2-3 0.8 2.0 

P 2017 F4-18-1B-IB 1.0 2.4 
20117 (F4) 0.2 1.6 

20250 (F4) 0.2 2.4 

selectpd and subsümplos were takpn ft'om e~ch ot .;, 20 afíO 100'9 .. 
~.ch SUbSd",pJe was cadad tor wl.ite belly In the quality 
l.boratory snd the data is presented In Figure 3. 

'Ihe axpariance indie.tes that rice which has axcnllent grdin 
¿,ppe¿1ranca has a whi te bellJ:j oi" less than 0.1 whi J.e tl,ose 
grains with value. of 1.¿ had an acceptable appearance. In 
Figure 3.1, it was observad that It the obJactive is a 'lee w1th 
Bn acceptable appearance (white belly of 1.21 then based on 
samples of l~IZI;, 21 lines could be identified whJch have this 
characteris"'ic. But whRm tha s¿lfhPle siza was raduced te; :19, 
then 41 lines ttlere classitied as e,',cellent (wtlit€' be!ly ut 0.11, 
when rE,ally only 21 wel'e excellent and the rest bJ€~re si,,,,'ly 
acceptable. 1,e. the efficlencu i .. only 51/. w'hen a 3g sé111,ple lS 

used. 

However, it the obJective is to ldentify lines with an 
acceptable appearance (white bélly of 1.21 then the situDtlon 
changes, Le. 54 lines arE? clasSlt"led as acceptab.le whell 1009 
samples are used. but this number increased to 61 when L0sed on 
a saJl¡ple 01- 3;. Of the 6/ line5 only 52 had an acc:eptat,Je 
appearance and the 15 others cori'''esponded to erY'c.1neous rf;.)i'1di¡¡9S" 

ln·additlol1, tUJO lines with acceptable graln quallty wel"e 110t 
included. lha etflclency is 7B%I~2/67) when a 39 sample IS used 
lor the Id,mtif'icatlon 01' lines ""th .. ~cceptable ql~,ality. 

j"ollowil19 thlS same line ot reasunlng, 21 lines were classitied 
c"015 e~:c:.f:~llelil basc:d on lflJ~:hl sa!TIples but thís number' incrp2\sed to 
,51 tlJt.en th8 samplH UJilS :¿1Í1':-;:I. .Ot the Ji, on ly 2flJ lIl¡?l"t:'? e}{cellG~nt 

and 11 accL'pt~blp, i.e. tht-? e1ficlelH'::Y 15 6~J% when sampJ~·: sízes 
ot ~0g are used tu Identify excollent qualitw and 87% to 
identlly accaptabJe quality. 

10 
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lhf.~!!:H·~ data SU<J9C:st that tllE:? leve) ot pracision desii"E-.::d dc.,-,'pends 
Uf">'! the '.:.~,ize 01- the s~",mple and (..)f the proposecj Objf~C':lV(;:lS~ 1t 
tl'l' c'¡'Jectlve 15 E?>:cellE!nt q~laJ.lt~, sarf¡ples of :1 and ":1."9 '"111 
<::J1VIJ a lEJycd of p."ecision ot 51 alld 65/., r('::~:;p(?ctivel!J~ lf tl¡i:0 

obJective is an 2lcceptable t:'lppearanc:e, the ,:S and ::~kJg sf",mples 
will giv. s level of precision of 78 ano 87%. respectlvely. 

, In a breeding progy'aITI such as that of CIA'¡ in ",hich the earh' 
genarations are ev.1usted under upland cenditions and In direcl 
Seedlng, it Is very ditticult to take samples bigger tl,an 39 tor 
ulhite belly anal!,!sis. 11'1 this case, we 5uggest using 39 5;:,0,p1,,· • 

. to ldentlty lines with 
acceptable qual i ty but use l\(Jl/)g saITIpl.s as soan f.\S tt,pJ,l reacl, 
adviHlced genel"ation levels (F5 and F6) te eliminate those \', .. ill, 
ínter'lar quallty. 

3.1.3.2. Alkaline Disparsion 

The all,al'lne disparsion trial ls usad as an avaluation ot the 
gel.~tinization <lnd cooklng templ',"ature 01' a rice sampJp. n .•.. , 
method described in the Standard EvalLlat10n bystem tor rie"" 15 
the one most trequently used. Nevertheless, in curtaln peak 
work periads it would be advantageous to process more rapidl~ 
ttoe incoming tiald material. lo determine tha influencl' et n,e> 
siza ot the sample and the quant1ty o, the Kl~ solutlon, severa! 
tests wera done varying the siza of these par.meters. 

TI,,? d",ta ara presentad in labIa 3.2. Neither of the two 
vay'iables, nUflIber ot grains, or quantity o, ttoa f\<JH solutien 
.frected the .!kal,ne dispersion. lhe experl~.nt was repeated 

TABLE 3.2. lnfluence of size oí the sample and quantity of KOll 

solution on the alkaline dispers10n 

KOH solution No. 
Variety m1. grains Dispersion Description 

IRa 10 6* 7.0 Low 

Bluebonnet 50 10 6* 5.0 Intermedia te 

Colombia 1 10 6* 2.0 l1igh 

IR8 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 

Jnuebonnet 50 20 12 5.0 Intermediate 

Colombia 1 20 12 2.0 111gh 

* Two replteatione 
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SE?VL:,('¿:d tlll/L!S wj th ldentíc:al rt:::.'sld ts. Noneth€?lpss, hllt1! :,¿(.!Jml Ol" 

!\OH gre,aÍ'er tUl'bldity 11'''. CJtJSel'vecj in the solutlCJn <>1: the end 01' 
ihE' test, UJhich made the rei1ding a little mOl'" chft'icult. As i\ 

t::lln~:)f}qUt:~nc(?, the bpst treatl11811t consi stf~d 01"" U~:1 ng a l..:"fJ 
s<lJT,ple/ple>stlc t)(J'{ i.nd 10ml 01' the f,OH soll\tion. The ol'l,EtY' 
parametars remain the same as d~scribed In thG ~tandard 
EvaluatlCJn System using only one ruplication, however, as this 

,reduces by one hal1" tl)8 number of plasllc boxe~ neces~~r'y~ wl~h 

which the number ot samples an?lyzed can be doubled over a 
period of ti/he. 

3.1.3.3. MilI Yield 

lhero are factors in the tieId which affect the milling ql\aJJty 
ot r i CQ alllong ot hers, the harves t season and thresh i ng. fhe 
effect ot several harvest and threshing tImes was examJned in 
thref.? di ttet'ent si tes on the percentage 01' wholc; grain of the 
varíety c.!CA 8. 6reater percentages ot whole grain '"f't'e 
obtained when CICA 8 was harvested and threshed at an Dpporlune 
moment, l.e. when the grain had a 20-24% moisture content 
(f'i9Ul"e 3.2). 

rhe ef'I'ec:t 01' the time tCl threslHng was .also studíecl (Tahlc 3.3)on tt.'2 
percentage o, whole grains of CICA 8 and three llnes IIU521, 
18476 and 185221. It was observed that late threshlng reduced 
the percentage of whole grain •• 

Tha milling quality of tour promising lines and CICA 8 was 
analyzed (Iable 3.41, m.anaged undar two ditterent condttlons
by rese.archers in expa~imental PlClt. and by farmers on tour 
farlT, •. Tt,e milI yield ¡total white riceJ ot tI.e lines ¿1Tld al' 
CICA 8 were the same undar both conditions but the percentage 01 
bro'~en grains was greater on the tarms where the materlals were 
n,anaged, harvested and threshed by the 'armers. 

In erAl, tl"le perC:f~1ntage of tlJhole rice bias c:orr,pat"'ed amtt[.q ._',4 
varieties harvested in two diflerent seasons: .t physJuluyicdl 
maturity and 1~ days later (lable 3.51. It was tound that in 
the varieties IR 28 and An.ayansl there was no reduction or loss 
witl, respect to the percent.age ut whole gralns, while In other 
val"leties such as Ir~ 8, IR 30, iH1d eR' ;¿~!, th~;re lllert2 grE~~t 
losses. Jn othar varleties such as ~I< 1113, Elcnd, and CICA L~, 
lhe 10sses were small (Figure 3.JI. These results prove the 
exi~tnncQ ot varietai difterencL'5 reportad by several 
.invest19atorB when rice i5 left to overmature in the l'leld~ 

In an experimGnt carried out in Perl\ (Table 3.61, the quallty of 
rieL' ol:>talned bJhen left to ovenlfature in the ."pel'imental plots 
is vqual to tt,~t obtalned by tha farmer 'on his lal1d. In other 
worrls, tllrougl) ]ol:e h~rve~ting uf ge"etic materlals under 
e~·~r)( .. rlfflQnlal condll-lons, data c~~n be obtalned UJhj,ch a.PPy·oNlma·cp:;:; 

that ot 1he qUallty of rice which the tarmer obtail1S on hi5farnl~ 
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lhi:ó
, ev¿~I.u/;tt.lon tJlil1 pr'evpnt thE;' 1~·lli:::¡:'f:;.e ot v¿',~t"'fet.1E~S 

lJJh.ll.,!! pl"Ofh.ICe hl'ah peY'C:E.1n1:a.gf?S el! bt"ok€~n rlC:~.? ~T,d dt t:ht.:.. san,e 

tJme wil1 glve a more precise evaluatlon ot tol~'r~nce t" I()dging 
1::)1" I h{~ fflt,;i¡'?l"'iaJ~'ft it lIS suggestpd thdt this evz,luatit:'fi I,t~ 

¿.dopt€::d 111 'the trlal;; c¿U-'-Y'-:ted out by the !t{It-' !JJli:h tlfa1.el'lals 
I.:JI11' h t'OI' nI pdrt 01 thE~ VI0AL and i'hat the cli::tta t'fl lncludl-:'u 111 t-he 

lntorrna"tlfJn UJhlCh 15 sent to the national progy'¡¿ ... nl';. 

TABLE 3.3. Effect of time tn threshing 

on yield of whole grain rice 

Threshing 

Immediate Late 
Variety (% G.E.) 

CICA 8 88 60 

18416 88 69 

18521 9S 10 

18522 96 81 

TABLE 3.4. Cnmparison of the mi11ing quality of promising 1ines 

under experimental conditions and on farma. 

Experimental Conditions Farmers' Fie1ds 

Mill Who1e Broken Mill Who1e Brokom 
yield grains grains yie1d 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 
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TABLE 3.5. Comparison of mill yield (% excelso) in two harvest 

perioda for 34 varieties of rice in CIAT-Palm1ra. 

Physiological Maturity 
Maturity + 10 days 

% Molsture % % Moisture % % 
Variety Content Excelso Content Excelso Loss 

IR 5 18 64 14 45 30 
IR 8 23 54 15 15 72. 
IR 20 31 48 18 45 6 
IR 22 21 58 15 31 47 
IR 28 62 18 62 O 
IR 30 21 32 13 10 69 
IR 32 20 64 19 51 20 
IR 36 23 42 22 20 52 
IR 38 22 54 14 40 26 
IR 40 22 63 14 49 2% 
IR 42 20 52 14 40 23 
IR 43 18 64 14 42 34 
IR 52 16 46 12 31 33 
IR 54 21 54 14 42 22 
IR 56 18 34 12 15 56 
IR 58 58 16 49 16 
CICA 4 22 63 15 55 13 
CICA 6 20 65 14 49 25 
CICA 7 19 46 12 30 35 
CICA 9 26 66 15 54 18 
ORYZICA 1 25 65 16 51 22 
ORYZICA 2 26 58 16 39 33 
DIWANI 21 44 13 32 27 
GEYSVONI 18 42 13 34 19 
ELONI . 46 21 43 7 
ANAYANSI 24 60 21 60 O 
DAMARIS 18 60 17 55 8 
CR 201 23 S4 13 23 57 
CR 1113 22 64 13 58 9 
BAMOA A 75 25 60 19 46 23 
CULlACAN A 82 22 54 15 45 17 
JUMA 58 20 65 10 50 23 
HR IRGA 409 16 58 13 52 10 
TIKAL 2 24 61 15 54 11 
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TABLE 3.6. Effect of a late harvest on the 

qual1ty of rice obtained. * 
El'perimental 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. ¿ SELl:.Cll<)l~ r1E I HUl)(lLUGY rOR RE:.SISTAI~CE:. TO Dl~)LASE:.S 

Robert S. lJ.eglet'* 

Ihe rice phytopathology program has the folloWlng objectives: 

1. l)evelopment of evaluation methods appropriate tor 
CIAT' and tlle nat lonal progra,"s. 

2. Insure that the Rice Program's materlals 
includlng introductlons from lRTP are evaluated 
tor resistance to the principal diseases betore 
being selected and dispa.tchetl to the national 
programs. 

~. Development of new strategies tor disease control. 

4. ~ollow up on the phytosanitary conditions 
of rice in Latin America. 

·[his talk presen ts the ~'ay in wtdch the program 15 developi.nq 
m(~thads t"L1r evaluation ot PyrJ.culi3l"la prqza.§.. , 

Helmlntt:!.Q.spot'lw[t or:yzae and the hOJa blanca Vlrus. I hese 
diseases are or could be Important in many areas ot L~tln 
America. By evaluating ttlB maturial betcJre seTlding lt to 
cooperator's in the national pl"ograms we can prevent thí? disl-'c:.ltch 
of susceptJ.ble material. Nevertheless, we know that we cannot 
guarantee that the material WhlCh is sent wlll be reslstant to 
these problems in every site. But lJJi th an intensi ve .tnd unl rorm 
evaluation during the selection process, we can expect that 
within the materials sent to the national programs there are no 
lines which are highly susceptible and there is also high 
probability that t~ere Is good material tor local conoltions. 

for wtlatever evaluation method there are sorne minimal ~eqUisltes 

which guarantee a reliable sel~·(_tlon- high and unitornl disei1se 
preS5ure. "r'o arrive at this Ideal situation, a sita 15 neerled 
(with an enVlrOnlTtent j-avorable to the developmf?flt Df tt,e dl,-,ease 
and minima! infrastructure to tacilitate the evaluatlons), aTld 
approprlate methods which insure the uniformity of the disease. 

!'he importance 01" an appropriatf~ environment "resulted In the 
tl"¿1.nst'f:::\\" 01' the Hice PrDgr¿HfI tu the E¿".\stern Plains ()I' ~olornbia 

where th~re i5 a rice-growing envlronme"t highly tavorable to 
the d~velopm~Tlt ot "diseases. ~iowever, since the relatlonshlp 
between diseases, environment dnd the rIce 15 complicated, the 
locatioll ot the program in Santa Rosa does not insure a high and 

* Ph~topi.tholDglst, Hice Program, CIAT 



un 11'u¡"1'I1 lllci dE?"ilce ot the di $eé:lSE?s .. !t is clear that 
COlllplc-=IT!E~lltarv nH::~l"'lSu\"es must be éH:íplied to incl"ease thf? lnc:idl'ncE:'~ 

of th0 dlsease5.. Hec:ause of the uneveness Df the dise.:J~·~e ln t ttL~ 
il,"'r?¿\ and the changt?s which oc:c:ur' l'rofrt on~ !::,H?a.r to tht~ ne!.::t't ' t 
wauld be usetul te descrIbe what we are dOing to 9ive unitormltu 
to the intection o, thase three dlseases. 

3.2.1. E;¡rlcularia on;zae 

lhis method conslsts of three sa~i-independant part.: 

1. Spre"der roUls around the plot planted 2-3 weeks betore 
the material to be evaluated and the per.odlc spraYlng 
watl. lnoculuu. throughout the gro.in; season. lhe roms 
c()nsi~:;t of a rrd!{ture of old ccm,mercial varl~ties that 
Io¿IVe 10st th!?lr resistance, varieties which are 
currently.under productlon and higl.ly suscaptible 
varieties usad to inltiate the epidemlc. 

2. Physically mixlng the seed or the genetic material 
fron. tlle FL wlth seed from hJghly SLtsceptible 
material Ifanny) and very susceptible materIal (B-q~) 

In a 50% ratio. fba purpose lS tor each individual 
te have as a nelCJhbor a suscept i ble pi ant whl eh can 
produce inoculum eontlnuously. Eventually, 
Fanny dles while 8-40 survives but ia 
morphologically ditterent and discernible trom the 
material under selectlon. 

3. Inoculate the plots wlth inoculum praduced by 
Intectad leaves of commercial varieties. lhe 
inoculum is spray-applied every week. 

In short, tt.e spreadar ro.s !nltlate an epidemic with virulent 
pathogens on the cornn.ercial varietles in tha ar€"a. Il,e 
inoculum produced in these varieties can be multiplled on 
susceptible material and spre.d on tha lines to be seJected. 
Lnoculatí.en by aspersioll set'ves as a securi ty n.aaSLlre. 

lhese methods always glve a goad distribution of the pAthog~n on 
th(. material. H.ere is very little probabilitlj ot escapes. Ir,f' 
IT.ethod produces a uniform infectlon and as a consequenca, it 15 
expected that the s.lectad materIal .111 be resistant to th. 
population ot the pathogen that was presento 

lhe drw inbculum produced on grains ot rice that have been 
5terlli~.d in the autoclave is d1stributed .n the tield when the 
rIce is at maHl.fllUm tillf~~ring.. Slnce it is stil1 not known 
hJh[.Ittlcr the nl(,tl¡ud tlJol"ks or t'H::lt, e}!perim~:?nte.1.1 applicatlons are 
madI? 01' ¿I'! and 8~Jkg ot inoculLtn,/lta in tt.e j"avorecl LIPI¿"<r.d and 
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saVÜnni'1 ';'Cü5!;Jstenl~':) (úcid soil$). Ii" tht;? fllethod i5 SUC,L¡~'~¡s1'ul'1 

large-scalf:'? areas could bE? ínClCLdated Lls1ng bl"tlddci1st spr't:?adprs. 

With good souree. ot resistanee already idantifi~d. rEslstant 
li,nes ,u'e available tor the ditt'E!rant eco5ystem. ~dtl, F'CJtpntli~1 

tor hoja blanca. Tbis requires avaluation of 5,00~-lw.0~0 
segregatlng and advancf?d linl~s tor ayear which 1J1ould p) il1linai:e 
the nE'ed to do gl·eent.~'use trials. In ardel' te; devalar' a method 
ot artiticlal ti_Id inoeulation larga pOPulations ot vectors 
(l,IiJIIJIiJ,Ir!I(ll1J witb a high transn,isslon patential ltlCltdd be 
11ber¿:\tE?d at the same tllflP and dlstrlbl.ltpd Llnii'ur"fr,ly. 

We are arriving at fhat objeetl~0 by making eontrolled crosses 
¿~n,ong proven vectclrs ot the vir'us and their prCJ9t-:-ny. Ihe tlnal 
multipljcalion ot the vector population wil1 be done In the 
field in 'cagas especialll,l macle j'or the 11,beratlClB ot I"Siects. 

Qther evaluation sites 

lt should be clear that with the exception of hOJa blanca there 
15 no gu¿:\r¿~·.ltee that the rrraterli:\l selected in thf.~st? t(,1¿~15 dtlfle 

with local pathogens will be reslstant in other ecosl,lstell''ó',. 

Over the past three yl~ars cooperatlve projects r.ave bi'l'!1 
estt'1bl ishud Wl th the natlof"lti\l rl ce prC)grcUfl$ 01' P(~ru and Pan2nla .. 
In Peru ,Selva), there are sitv& with a high incidetl\-F' of 
Pyriculcn-la, ~n!in..ilillsporJ._uf{¡, Dt"'F."sch J. era ~~1!.! . .!::i-9. \f"17::1e 
spot) anrl kS*YCOSP-Q.LJl •. In PancHl1a, there ¿H"e sltes llntl, ~ tngh 
incjdenct' ot blast, HE'.Ln,lnthQiitPorium ano En.!.!;LlollLSl. The 
fundamental objective o, the projects 15 to tacllitat~ local 
selection ot resis'tant material. l!,Llt tr.(~se si tes wi th theí r 
diverse €,cologies also tacll,itate the c)bservation ot ti,.", 
behavior ot tr,e material and at the sarltC? 1:inte, the self?'ction of~ 
pY'ofi,ising materials to be sent for evaluation to othel' 
countries.;. 
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3.;\ l'iE IH'.>lJUL.U\;¡Y OF THE SELECII01~ OF IRf116ATElJ 
RICE bENu"IYPE~ ~OR RESIsrANLE ro IRONluXlcllY 

.l. 3.1. 1 ntroduct i on 

Richard Elias Bache* 
"lakazi lshly·lt-* 

With the risa in modern crop production in Brazll, fields ot 
yel10wing planta Can be observad in the differant ric~-growing 
state5, caus€.'d by irotl concentrations in the so11 C\nd IlJl'¡ich 15 
aggravated by puddling that accentuates the phytotOXlC .tfeets. 

In the states OT Santa Catarlna end Rio Grande do Sul, the 
phenomer)~m appears to be most intense, in sorne cases reachJng 
¿·!.Íilrn,ing proPof'1.:ions. In Santa Catal"'lna, due to the s::n;;tem uf 
soíl preparatlon and the plantlng method In puddled tlelds. this 
yel10wing shows up in dlfferent variaties, partlcularly in newlw 
cultivated areas and during the Tirst yaar. of the crap. 

In Río Grande do Su!, tt,e problerr, first manitested lt'Cf"lt hll eh 
thf2 recommenclation of the variety lIR-!R6A ¡+~JY. ,"hosE> ,·,.,panslon 
in the area under cultivation eaused lurther accentuatlon ot the 
symptoms. "rhis variety appears to promote greater OMld.tion 
capacity of the rhyzosphere and as'a result, oXl~izes 'rhe 
ferrous iron precipitatiing it as ferrie iron on the ruot 
surtace. Under conditions o, high iron concentration 111 the 
solls, thi. preeipation can be sufficiently intensa so as tu 
torm a layer ot iron on the root surtace end in this '"Ay reducw 
01" block the absorption of nutrients by the plants as confirmad 
by CHEI~ et al í 1980) ando HOWELER (1981), Iron to,dC1 ty 
manifests itse!t wlth the appearanee of a yellowing ot the 
foliar area íJ-JOvIELER, citad by CHEN et el.. IC,i:1I1)), anel followetl 
by drying and death ot the leaves. 

Accoreling to PONAMERUM 119771,puddling, principally in acid 
soils rich in organic material and w~th a high iron cerltant can 
be praJudicial to the development of rice. The concentratlon of 
iron in these sOlls can reach 60~ppm, approximately three weeks 
aftE?r puddllng. 

Ihe nutritional atate of the plant according to YUSHJUA 11~Hl) 

ai"tects lts tolerance to Iran toxiClty, aTld tte observed th~t 
deficienci~s in potassium, calclum, magnesium, phosphorus and 

• Agronomíat, M.Sc. in Soi1 SClence- EMPASC, Santa 
Catarina, Era;!il 

** Agronomiat, M.Bc. in Breeding- EMPASC, Santa Catarina, 
1<ra.,il 



man\:J.;i.I)(:'Sf~ reduc:e thf~ plant")s; ~tbllity to pl"'eVf.?lrt the d¡'::'l"'c)sition 
ot lron on the rlce roots. He r'scommends ttlat specl~l 
attelltion should lJe glven to pl~nts detjcient in potasslunl. 
Planta detlcient In potassium trequently hava a h19h Iron 
content and show severe texlcity symptoms. 

Hl'WELER (1981l in an attempt to correct the yellowing ln 

irrigated rice in the Colombian Plains, suggastad amonq other 
practica., the applicatlon of organic matter, calcium, and 
fertilizers in ol'der to accelarate 5011 reduc:tlon so tl,at: the 
pH woul1:l risa rapJCJly and the 1TI""dITlLm. iron conCUlltratl.cm VJOltld 
Dcc:ur whf?n the plants were vel'y young. In general, th~' probJ.em 
ls lass severe in young plants than in adult ones. 
Susc:eptibility to lron toxicity l. a varietal eharacterlstic 
that merits attentlon on the part ef the breedurs tor the 
selection of tolerant genotypas because the usa of reslstant 
varieties c:onstl tutFJS an ett"'lC:lent , eCOnOfTIlC and sirhplp rhethod 

.up te a cartain concentration OT iron in the 5011. 

10 salect resistant llnes and varletlas ror iron toXiClty, 
U11'ASL has Carrié!d out experiments for varu2tal compej-ltion 
specltically to thl. end. 

~.3.~. Selectlon Methodology 

In Santa Catarina, on tha Itajal ","xperl.ITIE1nt Statlon, tt,E, 
selection of tolerant genotypes to iron toxieity is c~rr¡.d ,out 
un¡Jer tleld eonditions in an area with a high cencentrc,tlon 01-
i ron, an intermediat. concentrat Ion of phosphorus and l'utas'Slum, 
and '" low organie matter content (rabie 3.11. 

Tha area in ,,!uestion was prepáred by relfloving the upp ... · soíl 
layer, levelling and then replaclng the arable layer which t.ad 
been removed. 

In the first erop, grown ~ith adequate fertilization OT 
phosphorus, potasslum, and nitrogen, the majority ot tl.e plants 
did llot dl?velop bllt díed betore j·lowering. Anal\!.es and 
observatlons dalle proved the presence of iron toxicity. 

In this way, the area was shown to be highly propicious for the 
selection of genotypes tor thelr toleranee to ¡ron. -¡¡.eretore, 
the area .as prepared initially by removing all the harvest 
residues, "nd lE?Velllng the soil. super'ricIall\! "11th « plOld 
coupJed to a tractor. lhls operatioo ls carried out annually. 

5011 ·preparation ls done with • disk plew and several passes 
'''lth a rotovator to break UP the soil. The sIIIal1 slop¡:s 
produced by the machines can be levelled manually. 

Ihe plantlng iB done in dry sOll at a depth ot less than 3cm in 
rCHdS JTlade Wl th a hand plobJ, the rOUJ$ sPi.\ced JlOcnl apart. 

24 



TABLE 3.7. The results of chemical and physical analyses from five soils samples taken from the 

experimental area. ltajai Experiment Station-EMPASC. 1985. 

Fine Course 
pR pR P K M.O. Al Ca+ Mg Fe Mn Zn % % Sand Sand 

Sample a20 SMP ppm ppm % me% me% me% ppm ppm ppm Clay Lime % % Texture 

N 
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 

::1 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 



LtiH::h SjF:\'I(·HJpe ul1cJt-::r study is pl¿'lnted in th)"é:e J-li.\raJ le! rOhrs at 
lnl apart ~Ilthollt replications. Perpef\dlCular tu the rOW5 are 
planted tWQ roms of a variety resistant to iron toxiClly and two 
rOl¡JS of el SUSt':;f:!ptlble va:r'iet~j, as controls fDor C::OrflparlSOn 

d'I'Jurl? ~~.',). 

Hasie fel"tllizatlCm i5 done "t planting ",Ith pl,CI!sphar'uc. and 
potassiulII, and al' canop~J cDverage, apPl"'o}iim~tel~ ~0 dé\Ws atter 
en"é?l'gencr~, with nitrogen, in ",Inlmal quantities anly tUl" plant 
maintenance. 

lrrigation begins wlth germination and after tha emergancB ar 
tha plantlets a sheat of water 15 maintalned. As the planta 
develop, the water layar is gradually Increased UP ta Q lWcm 
through to tha maturatlon phase. 

Phytosanitary treatments are carrled out whenever necessary so 
that the incldenca of insects, dlseases and meeda do not 
interferf? liJl.th ttH? normal dt:~velopment Clt the eHPel"ilTlE'~nt .. 

~valuatlons are made visually, 
reacticns shown by t~e plants. 

carried out aCCCr dl "g to th,," 
on a sca!e ot 1-9 where: 

300m 
--)o +-

-----------------------
- - - - - - - - - - - - - -- - - - ---

J 

---------------
--------_ .. --------

llooom 
~ 

300m 

t 

GENOTYPES UNDEl~ STUDY 

RESISTANT CHECK 

SUSCEPTIBLE CHECK 

FIGURE 3.4. Field plan for irrigated rice genotypes tolerant to 

iron toxlcity, EMPASC, 1963. 



1 

"¡ 
9 

/. '-'f' AI+ECH,D 01{ PEAD 
LEAVEb 
LEms than 1 
( r et,; i s t El Tl t c.on t r (j 1 ) 
1-~ 

5-:.:;::; 
:¿5"-j~l 

50-100 Isusceptlble 
control) 

Where: l-d = resistant 
5 = tolerant 
1-9 - susceptible. 

fha evaluati()n~ ('Are Cart"if'~d out 111 Hta9f~S 2-8 (t'il1erlnq-' ql"';l:ln 

at mil~ stage), at interva1s ot approxlm~tely 10 daws In orUp\, 
to detect the most critica1 phases. 

\t,e SDurce of the materials is pr'incípally IRoA IRio brande de; 
Sul), the Centro NaCional de PeSqUlSa de Arroz e Feijao, ano 
CIAr. 

lhe gsnotypes cultivated in the Brea wlth an elevatad 
concentration ot iron show dltterent reaetions during lhe plant 
cycle. Sorne are resistant throuQhout the whole cycle. WhllB 
oth.,rs show an !?levated level ot to;acity in the Hlitlal phase 
and later die. ,'here are a1so genotypes whi~h initialJy loal 
resist.nt but gradually hecome susceptible, and those .,hieh t.ave 
thw opposite raa~tlan. i.e. they look susceptIble in the lnltlal 
ph,¡,~e aJ1d are reslstant in the t'inal phase. LE'SS rreqttently 
genotupas are observed that demonstrate susceptibility .n the 
inltlal ptlase and become reslstant when the reproductlve phase 
is lnltiated and once agaln show " susceptible rea~tion three 
UJee~~s later. 

3.3.3. Blbllography 
1. CIIEN, D.)).; DIXuN, J.P,. and HJflNEH, F.To Iron cratlng 

on ri~e roats: mineralogy and quallty lntluencing 
fa~tor5. Soil So~. Am. J., Madison, 44:635-5, 19B~. 

HuW~LER, R.H. Anaranjamiento y toxi~idad de hierro en 
arroz de riego en los Llanos Uc~identales de 
Col CllTlbi ¿l. In CUHSU DE INVESIIGi,CION fJfIf¡A LA 
PfWl)\)CCION DE AHH'JL, CIAT, 1981. n/p. 

3. f'U~It~{\rll-!:.HUf'IA, f'.N. Ph!Jsio<:henH~al properties 01' 
subnlerged soils in relation to tertility. IRRI 
Research IJaper Series, 5, 3¿p., 1Y/7. 

ji. i'-'~'I111)A, S. h'on. In: Fund<ln",,;,,taI5 Df rIce crup 
sc:ienc:c.. Los ltafias, lhe lntt~rnatlonal Hlce Rasearcl. 
lnstitute, 1981. Cap. 3, p. 156-161iJ. 
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3.4. U~LANU HIC~ Uk~~UIN~ FOH A~lU SUILb 

3.4.1. 1 nty'oduct ion 

Rice in Latin Am!?rICi'\ i5 cultiv¿'j:ed in differpnt ecos,p6tems. 
'rhe baslc divIslon between ecosystems is basad princl~.lly un 
l"a1n'l"a11 (qUantlty and distributl0n), cultural pl'actlces, suil 
types an,1 Pilthogens. lhe prlnclpill prurlLlction s~sten,,;; in Lc·,tin 
{~Ih~"?i"ica have been c:lassi1"ied tentativety into= irY'igatf':o'd, J.ow
!yin9-~ pl.~cJ(jlt:~d; 1·avor~~d uplantj; lfIaderatE·:ly 'tavoy't":(j ltpJ t\nd; l1on-
favore>d upland; and hand cultivated upland 01" traditlonAl. i\ 

turther characterization WOLlld undo~\btedly identlfy atltlltional 
ecosystenls¡ ... 

V.st areas of the acid Infertile soils ot the Latin American 
Tropics are under-utilizad. In these so115, some irrlgated rice 
i~ cultivated in different acoswstems But no upland rlce lS 

grown. lh. highly ilcid soils which are found in the savann. and 
jungla ecologíes represent approMimatelw 1,400 n,11110n 
hect.res. lhese sre prlncipallw oHiso1es and ultlsoies. And a 
so,a11 area ls representad by the acid inceptisoles, entisoles 
and all"lsoles. 

Chemically, these soils are t~igh in aluminum (saturatloTl is 
,"Y'eatar than 6!/lí'.) and cleficiant In N, P,h, Ca,S and Zn. 
Physically, they are easy to work, have low water retention 
c.pacity anel are easily eroded. 

The principie 1nterest of tha CIAl researchars in these aeid 
inl'ert i le> soi l. ls the clevelopment of .'1 5Y5tefl. of prClduct ion 0'1" 

l,tpland fIIech~'1nized rice Wl th lotd lnputs 1~or the savanna ecologies:. 
whe>re rain la abundant (greater than 1,H0~mm) and well 
distrihuled during the crop season. Upland rice can be 
cClnsldc"'('.1d a n,onocrop, al" rathel", a trontl,er crop to OPEm up tt.c' 
land te pasturas afterone or two rice harvests. lhe potentlal 
area tor upland rice lS approxlmately 3~0 million hectares, 
principally in the Colomblan Plains anll Venezuela, northern 
Brazll, and southeaste>rn MeMico, Suyana, BolIVia, and ~Bru. 

3.4.2. production Constraints 

ltle prlncjple pl"oduc:tlon constr<¿;\ints 1~or upland ríce OH the I'!:\cid 
plalns aY" (:".: 

a. l_ack ot adapted varleties c. Agronomic practicas 
b. ¡HolCl'~lcal and pbY!;lCal f'aetors 

• VIsiting Scientiat in tha ClAT Rice Program 
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3./!.~l. lkf?efhng lJbJectives tOl' Upland füee fOl' thf.~ 
Savann(.~ 

Adaptation to thF' ecolot¡Jb/ of the savanna reqult'es re51stancp to 
dlseases and jnsects, and toler~nce ta mIneral detlclencjps and 
toxicit18S. lhe yjeld potentlal Whlch ls looketi tor ¡n 
varieties tor the dry season on tha savann. is 3 tn ~.5t/ha. 
'he specltic characteristics are as tollob!s= 

a. Toleranes to aluminum toxiCltB and to minar 
elem~nt defielencies. 

b. Nesistanee te rice blast. 

e. I<¡i1sistanee to other foliar and panic!!? diseases sur:h 
as leaf 5cald, helmlntho5porlosis and 
hClja blanca. 

d. Resistanee to grain disceloratlon 

e. Talerance to the insects-

f. Short stature- dwarf and intermediates. and moderate 
ti llering 

9. ~.riy and intermediate maturlty 195-130 days) 

h. Resistance to ladging. 

i. Thick and deep roats 

j. 600d quality grain CWlthouf the white belly and an 
intermadlate amylose contentl. 

k. Moderate reBlstance to drought 

lhe rice re.earch at CIAT tor aCld soils iB facusad dlrectly on 
abtaining vBrietles which develap well with a mlnimum ot inp"ts. 
Var i at a 1 in,provement requ i res gE'rn,p 1 asrn ad2\ptad to t ¡"" «dvPr "'e 
condltion5 of a hostile envlronrnent and thE' ettlcient 
ütilization of 5011 nutriants whlch are scarce. 

lhe varietles are evaluated in the La Libertad EHperiment 
StBtion ot ICA, locatad.in the Colomblan PIslns on an oHiso! 
typical ot the Latir! An,~?rican s¿,vanna. The fertlllty ot ti,,· 
~;Di 1 is: 

~I. <.>. ·pH P """'9. / H'IlIJg 0;0 j 1 
Illray 11) Al Ca Mg K 

(ppm) 

4.6 3.1 0.37 ~.07 0.17 
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Srn 

Sm 

A tield e~aluatlo'l design was dpveloped to COffipaY'e V~r)8tles 

l.tnclf:~r t:1JJCJ dl f~fE~1"ent cDndi 1::iüns ot hic;.:Jh and 10bJ aCldi t~la Sonlt.::o 
t~ighly aCld rows were designed (~igure 3.5) ~.0m wide, 
altcrl1atlT19 with the lOld acid 1"OIIJS. lhe high aCld rOllJS recelvec'j 
~.~t/ha ut dulumltic lIme, 1~ days betore plantlng. 

-Ihe fpy'tilizatlon regirne lija!:; SVJ-:¿6-~L~ kg/ha of Nr)h, 
respectiv81y. Each variety ~Jas planted directly into two rows 
in the f)jgh and lOlil acid rows. ¡hree reterence varietlps were 
pJ.anted (~Ietica 1 which is susceF>tlble, lAC 165 ,'\ncl 1[;(,1 L,c2 
which are toleral1t) every 24 rows of experimental ITI2"terlal. lhs 
pldts were protected with fungicldes and lnsecticlcles to prevent 
insect and disease damage. 

"1 he to~·:ici ty sympt"oms were reglstey-·ed for both ...... OI.iJS LHi1 cla~JS::' 

a1~t(::OI"" planting or' c1.:t, 50011 as thE' symptDrrlS apPf~r,rpd on tl"I(2 
susceptilJle variet~. A second readlT'9 was ta~(en befoy·e 
tlowering. A scale of 1 to 5 was used (1 = good tolerance, ~ = 
highly suseepti,ble) (roble 3.8). A l'ew plants fl'offl ",·".eh 
trecltment were caretully pulled up to evaluate their root 
systems un a 1-5 seale (rabIe J.YI. 

R, R2 RJ 1 2 3 4 S 6 7 8 9 lO 11 12 R, R2 RJ 

I : ¡ I 1 1 ¡ : I 
I I 1 I I I I I 
I I I 1 1 I I I 

o LHm 

I 11 I 1 I I I 
" I 1 I 1 ¡ l' ._. . _._. . _ . _0_0_0 _._0 _o _ 0_._ 0_. _. _. _. _._ 0 __ . _. _o _. _. _SUSCEPTIBLE 

26= ~~K 

SUSCEPTlBLE 
-~_.-:-. -'-' -. -.-. - .-._. -.-.-.-.-.-._.-.-. _.- Cl-lECY. -_.- _._.-._. _._._._._._.-._._. .-._._- . 
: 
I 

I • I 1 1 1 I I 1 

I I I I I I I I 
I I I I I I I I 
I I I 11 I I I 

I 
I 11 I I I I I 
I , I , , , 1 , 

R, R2 RJ 1 2 J 4 S 6 7 8 9 lO " 12 R, R, R3 

_._.-._._._.-

REFERENCE VARIETIES 

EXPERTMENTAL MATERIALS 

SUSCEPTIBLE CHECK 
FIGURE 3.5. Field design for the evaluation of tolerance to 

aluminum toxicity 
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TABLE 3.8. Evaluation seale for aluminum toxieity. 

Seale Description 

1 No difference in growth ln the highly aeid and slightly 

acid rows. 

2 

3 

4 

5 

Llttle yellowing on some plants in the highly acid rows. 

Little differenee in growth. 

Some yellowing of the plants. Slight reduetion ln plant 

height in the highly aeid rows. 

Uniform yellowing, msrked reduction in height, no leaf 

death. 

Severe yellowing, great height reduction, death of the 

lower leaves. 

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

after planting. 

Seale 

1 

2 

3 

4 

5 

Deseription 

Few, thiek and large 

Msny, thick snd large 

Many, intermediste snd large 

Few and large, the msjority 

fiberous 

AIl fiberous, superficial 

eiales 

Example of Varieties 

Monolaya, LAC 165 

Improved lines from lITA snd 

IRJ\T 

lRAT 122, varieties from Surinam 

Traditional upland varietiea of 

the 'lowland zones 

IR 8, CICA 8 



ihr" ~lU/TIIIIU¡1I tr.n:lllty symptoffls h!I'j"e e;,:prc::ss;:.r-:.d dir'ec:tly as i'.\ 

tYPlcal chlorosis Isevere yellowlng of all the planta ur 
indlrect1y as a deticleney interactive with other elem~nts. Ihe 
resistant varletles tscale 1 an~ ¿) had little nr no ~pl1owlng, 
anrl the plant height and rcot d~ve!Dpment Ulere normal. 

Some 11% ot tl)e 1,~60 cultivars evaluated ~,ere toJerant to Sfllls 
with high alulhlTlum. !he semi-dwnr~ varleties develope(j under 
irrlgated concHtlons chd not grUttl under both ccmditlons- "11th 
lim(~ and wltl,out. Obviously, these varleties "une not adapt<o'c] to 
these 50115. 

Ihere is exce11.ni: toleranee to alUmlnUm tOXIClty avaJJable In 
ri~e. Very good cultlvars are ~ound 111 dltter(~nt g~netlc hases 
O~iglnatlng in tlle t'orest~ ot w8stel~n Africa, tlle Asiatlc 
highlands, and the Can,po Cerrado ct Brazil. lhese cultlvars are 
alsD adapted to intertile soils. 

Ihe tolersnt varletles are grouped accordlng te th. 
rhorphologic¿:·d inlprovement in sO'leci.:ed improvE-?o lines t"),nd in 
flatlve or tradltional varietles~ Many m~terials recently bInad 
by lIlA and IHAf appear to have better tolarance fbsn thelr 
p~rent$ suggestlng that the genes tor tolerance are accumuJated 
1n neW 1ines or cultiv8rs~ 

J.~.4. Evaluation and Sel.etion ot Segregatlng Materials 
e FL-f~¡) 

II,e se<¿jl'.']e,ting rr.aterlals are planted al tEI'natel~, in t'll'Jhly ,'Cl(j 
soils in La LIbertad Itirst sen~sterl and in Santa Hosa Csecond 
semesterl. The f2 lines are evaluated tirst in the ralny sesson 
In La Libertad 18~% alurr.lnum asturation) where the aCld 
lntertile soils favor a censtant disease pressure. lhe selected 
~J llnes sre,fhen re-avaluated In Santa Hosa" durIna the second 
Ds.estar under supplementary irrlgatien. lhe aluminum 
saturatlon In Santa Hosa i5 @ 15%. 

A surrlflliWY of the lilf¡ltiTlf~ tactors tu wt'l1ch tlle segreg¿,tlnfJ 
",,,terla!s. are sub,jec:ted lT1 La ,LIbertad and Santa Rosa 1S 

presentad ITI rabie 3.1~. 

I'igura 3.6 indicated tlle experimental desian in the fleld usad 
I'or', the selected materials and the pechgree FJ tamllH?s. 1 he 
~ources at inoculurr., which cons1st of a mixture ot susceptible 
and tolerant varieties are planted perpendicuiarly in the 
c':,perirr.ental plots and in the direction ot the prev.llent lIJÍlld, 

l~ days befare the experimental materla15. This is aTl 
~valuatiQn of early generations. Although the non-varIables 
(!:;,clll, i nocu tLtnl SDUrCt05, upland condi tiCJrls) tetc::i 1 i tate tbe 
!,ulrú::tion, th{;:1~ are not to be overestimatpd.. Cantinuot~ts 
selectlun in one 51te carl lead to a reslstance specitic to that 
t.:alt? fhJ,!:.:) C.df1 bl;? f?sp8cially r-'er'tinent In the sHlec:tl0i1 tor 
1"(~Slstancf;, te> bJast due to the ttb:~terogeneity ot the ur,land 
',CllJ.5. f·c.".' lhe s¿,vanna ec:olCJg~J, it is' suggest'2d that the 1'4-1-'6 
ljll~s beA pVi'duatE:.~d in c:d:her site;..::; on the savann~ \Figure 3. "i) .. 
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TABLE 3.10. The principIe limiting factors of rice in La Libertad, 

Santa Rosa, VillavicenciQ, Colombia. 

Site/Generation 

La Libertad 

Limitations FZ-F4 

Acid soil toxicity x 

Blast - leaf x 

Blast - neck x 

Scald x 

Helmintosporiosis x 

Grain diacoloration x 

Borer (Diatraea) x 

\/VSI MIXTURE OF INOCULUM SOURCES. 

===== EXPERIMENTAL LINES 

50 CM SANDS 

LOCAL VARIETIES FOR OOMPARISON 

Santa Roaa 

x 

x 

x 

x 

x 

WIND DIRECTlON 

U 
SZ\ZV\ZV\ZVV\Z\zvvszszszvSZ\ 

r 
Sm 

1 
t 

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

: l : : I : I I 

1 I 
I I I I I I , I 
I I I I I r I I 
I I I I I I ! ! I I I I I I 

1.5 m"'S-Z~V""'7"\S:-Z~V""'7'S:-Z""""\-Z7'\""7'""\-Z""""V-:7'V~"";\:-Z~V--:7'S~77'OV~:OOO;:\-Z\'"7'<:'"-Z7'<S"'"7\"""" 

! rr-------
Sm 

l~ ______________________ ~ 
FIGURE 3.6. Experimental design to evaluate pedigree families and 

elite cultivara 
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FLOW OF MATERIALS 

Evaluatíon and selection 

Hybridization 

F, evaluatíon 

EVllluatíon of F. F. 
pedigree lines 

Observation trials 
Regional trials 

Seed Multiplication 

Release of varieties • 
to farmers 

SITES 

LA LIBERTAD 

LA LIBERTAD 
CIAT-PALMIRA 

LA LIBERTAD 

LA LIBERTAD, PANAMA, 
PERU, MEXICO 

National Programs 
Ithrough I RPT) 

CIAT -Palmí,. and 
National Program, 

Tropical Latin America 

FIGURE 3.7. F10w of materia1s and experimental locations for upland 

rice improvement on acid eoi1e. 
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~l.~ lIf'I"LIC,\110I~ UF ANTHI::.H CULIIW\Tl(ll~ lO fUe!:. 
1:HU:J::'1J! NG 

Victor Manuel Nunez* 

3.5.1. Introduction 

Anthar.cultivation is an in vitro technique by which plants are 
obtalned trom mlserospores. About 50X ot the plants obtained 
"re diplolds. 

Although this process has b.en known tor more than 15 yaars, it 
has never bftsn used in a breedlng program tor several reaSCJI'IS: 

1. Low percantage of inductian or production of callous<?s, 
especlally In the Indica types, and 

2. The 10w percentage of plant regeneration. 

With these low percentages ot Induclion and ragenaratlon, arthor 
cultivation was not attractive to breaderE. Hewaver, over the 
past 10 years progress has been made in the manlPulatlOI1 ai 
batter nutrient media tor induction as wel1 as regeneration. rhe 
low temperature treatment of anthers atter plantin; also 
increased slgniticantly the induction or production et 
callouses. 

lt has been shawn that the miserospore in a unlcelIu/ar state 
responds favoraGlw to the produetion of e.llousss. banerally, 
thlB stage iw •• sy to deteet in the tield, Slnce it correlates 
with tl,e distance between the aurlcles of the tinal le.ves. 

Searing in mind this intormation, a callous induction can be 
achíeved of about ~0X anti a 25í. regeneratlon , both ot which are 
hl9hly attraetlve to a breeding programo 

3.5.2. Objectives 

l~e objPctive of anther cultivation in CIAT is to harvest 
panieles trom Fl 01" ~2 plants from erosses whieh incorporate 
900d eharacterlstics. The isolation and planting ef anthars 111 

a sln,ple nutrlent medl.uffI Induces the forn,atl0n of callouses 
w,.ieh are then placed In another nutrlent .olutian where 
¡'amozygo"tic plants are produc:ed al" plants wi.th a stable 
genotwpe. 1ha whole precess tak.s approxlmataly nine months 
dlstrlbuted In the tollowing Btages: 

* AgrOnomlst, Research Assietant, CIAl Rice Program 
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Fl An t hL\\~ li5 2.5 mos 
l1:nthers Callous; Lj 11'105 

l.: a 1 1 m .• S Rl plants 1.1iJ mos 
H. R2 sef:d 4.0 mos 

1-I0lT!fJZlj90t i C 1 i na ..... lO • • . 9.0 mas 

lhe great ildvantage ot «nther culti.vatlon ls the cnnsidé,ral1le 
reduction in the time re~uired tu obtain homozygous llnes. We 
should beaí" in mind that the rice zones such as sQuthern 
Brazil; northern Argentina, central Chile, Uruguay and northern 
Mexieo, ean only ebtaln one generation per year due tn their 
locilIti011 In thf2 tenlPerate zone. The 5;ame thíng alsio occ:urs on 
the ~astern PIalna of Colombia, from which due to the raintall 
dlstrlbution only one erop can be obtalned. As a eonsequenee, 
the goal of CIAr 15 to develop a teehnology for the eultivation 
of anthera to be used by the national programs. This can be 
done in two bJay~::-: H2 lines from cros~;..!?s made in CIAr Ci\rl bC.2 sent 
for thelr evaluatl0n in the respective eountry al" by trainlny 
paréonne! to produce thair own R2 lines. 

If we are ~oing to use this technique in a brepdlng program, the 
question ls Irow many p!ants should be produeed. Breedm"s 
believe that a population or 5,000 F2 plants 15 adequat8 to 
.elect a gDod genotype. Aecordlng to the resulta obtaaned in 
China, a population ot 5,~W0 F2 planta is equlvalent to 150 Rl 
planta. Obtainlng thls number ot .plant. 15 relatively eaBY 
sinee tire paniele generally produces 20 flowers'trom ~hieh 50 
anthers emerge.Some 2S% of the anthers produce callouses (12 
callouses' and 50% of the callouses regenerate plants (six 
planta). 25% or these wil1 be selected (1.5 RII. 

Ti\king H:J11i panicles per eross we have 5,ld11i0 anthers, 1.2S~1 
ealloLtses and 150 Hl. 1 f lldld crosses e8n be managed pl,r liear, 
you hav€? 51..1121,01.10 ",nthel's, 125,01112) eallousBs ilnd 15,!ll0!L; Rl 
plants. 

3.5.3. Flow of materi~ls to Brazil 

Considaring that the varietal requiraments for southern Brazil 
are: teleranc. to blast. toleranee to iron toxieity, telarance 
to low temperaturcs Bnd good grain qUBlity; in CIAl some 100 
three-way crosses have been made ter this region from ~tll)lCh 

app('uNlf""tely l~.,f/l(¡11d H2 linas c¿.n be obtainé~d (:,~f¿)g s€Héd/line). 
Ihese 11nes will be avaluated tor the.r re.lstanee to blast at 
the plantlet stage Bnd it 1m hoped that about 50% of the 
material will be resistant~ 

Ihis matprial wil1 be evaluated tor Iron toxicity in the 
plantlet staga. It la hopad that among thR material resistant 
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tú blast, :,1Il1. Ull ) j lw tcdel"ant le. iron tOHIClttoj, 1.e. oi' the 
l~"UIiJ" 1«: llT1E:S, ->,tJI.JlJ llnes wll1 have reslstanee to biast and 
loleranee to iron toxicity, 

lhese wIII be evaluated tor whlte belly. 

Ihe lines ú!hich corflbine resistance to blast, toler2\nce to lt'OIl 

toxieitw and good grBln quality will be sent to southern BrBzll 
whare fhese lines mili be evaluated tor their phenotyplcal 
eharacteristics and toleranee to 10w temperaturas under fiald 
condi tions. 

Tha lines .alectad in Brazil wIII eventually be shared with 
other eountries with similar produetion problems. 

3,5.4. Flow o, Materials to Argentina 

A similar pattern l~; being used tor Chile and Argc!lltina. In 
the case' ot Argentina, where varietal improvement requires sorne 
tolerance te bla.t, minlmum taleranca to iron toxicity, 
resístance te erect h~,ad, low tplllpet'atures, and an e>;portablE' 
grain qualit!;l; three"·hJéty crosses haya also be en done to pr"ocess 
tl.em through anther cultivation. In thls case, • SBI •• ple ot 
threa grama ot R~ ssed wl11 be usad to ev.luate re.istance to 
erect h •• d, utilizing a methodology uSlng srsenie tn induce this 
elisease (wrnch has b€~.~n under development at C1A r). Ihe 
seleeted lines will be tested tor their resistance to blast and 
grBin quality.ftle lines whieh combine these characteristics 
will be sent to Argentina to be planted in observation plata. 

3.5.5. Conclusions 

1. Anther cultivatiol1 has tha potantial tn c;nnsiderably 
reduce the time required to produce hOlflozygOUS linea. 

2. Success depends llpon: 
a. The capability tor inductlon and 

regeneration of the genotypes. 

b. Selectlon m.thods ot th. R2 lines. 

c. The llne. obtained through anther 
cultivatiol1 should have th. desired 
eharacterjstics which have beeh sought 
using conventional methods. 
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i.¡.. EVALLJAT 101,1 UI- GERMPLASM 

4.1. A bLOBAL NFIWl)f<K FOil !:V"UJATIllN uF RICE bl.HI'IPLA::,tl 
WIIH SPEClAL REFEHENCE 10 LA"I IN AMERICA 

O.V. Seshu* 

lhe lntern_tional Rice Testin9 ~ro9ram IIRTP) "'as established in 
19J5 te provide a mechanism ter the exchange of elite rice amo~g 
rice sClentists i.n ditferent cOc.ntries tor evaluatlon 1>nd 
utllizatlon In their respective environments. Thus. !t.e pY·~-¡ram 

represents _n inter-country cDoperative eftort toward wenellC 
improv.ment of rice targated to the many envlronments ln w~lch 
tlle crop gro",s around the ,"orla. With access to a Wl~' ranga ef 
genetlc materials. the gain in time is an important dl~idend ter 
the network sClenti~,ts ln thelr ettorts to d<?velop in,,.rL~ved 

varleties. 

The lTI"in obJectlves ot the IR"I P are as f011011ls= 

a. To malte the ,,'orld's elite germplasm available te; r"··f' 
scientlsts around the world e1ther tor direct use 
or tor use In crosses withln their Jreeding 
programs. 

b. Pruvide rice selentists with an opportunity to ass~ss the 
pertt1rrr,ance of their own advaneed breeding lInes 
over a wide range of elimatlc, cultural, so11 
aflel dlsea .. e, and insect condltions. 

c. ldent.fy varleties with broad spectrum reslstance 
to maJor disease, insecta. .nd othar stresses. 

d. Monitor and Bv.Juate the genetic variation of 
pathogens and Inseets. 

I 

•• Serve as a cantar for information on lnter.ctlon 
of varietal characteristics for the diverse rlce
growlng environments ot tha l1Iorld. 

f. To promote interactlon among the rIce sClentists 
1 n tt.e' wor:l eJ. 

lRTf> 15 organized and coordinated by lRRl wlth tundill9 from the 
United Nabons t ... ?velopment Progr"lff,me ItlNOPl. More than 80(lJ rice 

* fJlobal CoorOlnator, lnlernatlonal RJcp. rE·~;;tlng ~.!rogl",,:Hfl 

lnternatlonal Rice Ilesearch lnst.tute. Les Banos, 
fihilipPlnes 
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SCI(~r,tlsts rrom I~ countrles In Asia, Africa, t_atln America, 
Nm'th ('fl¡"rica, bH'ope, and Oce"n].a partieip¿,te in the IHTP 
network. RAPresentatlve scientlsts trom sorne of the 
partlclpatlng countri~s serve on an advlsory cnmmittp~ to ~CSlst 
in progr'am p.lanning and i!T¡plemc>ntation of the IHI P. M'out ¡':Jí. 0' 

the nurs~rles are testad in ditterent reglons ot Asia and 10% 
each in Latln Amerlca In collaboratlon wlth the Centro 
Internacional de Agricultura Iropical 'CIAT), and in Afric. in 
collahoration wlth the lntornatlonal Institute o, TroPical 
AgrIcultura (lilA), and the Wast Atrlcan Rice llevelopment 
Associ~tion (WARUA). 

I'lore tllan 30 t\Jpes of nurserlE,S are cOIT¡posed tlnd distributed eaeh 
year to di fferent countrles. These faU into two bro<ld 
categor H1S: 

C\. Nurseries to id[~nti fy superior varieties tor 
ditferent rice cultural types. 

b. Nurseries tor the identification ef genetic 
donar. tor indlvidual bieleglcal, physical, and 
chemleal strasses. 

Appreximately, 65% ot the entrles are contributed by the nationa! 
prDgramS and the remaining orlginate trom IRRI and otnar 
international canters. 

As of Decembar lY8., 72 IRTP entries orlginating trom 14 national 
programs and troro the internatlenal cantars have been ralaasad te 
farmars In 35 countries in ASia, Arrica, and Latin Amarica. 
Natl0nal breading pregrams and the international cent.rs also 
utilizad several hundrad entries in hybridizatien progrBms te 
improva tha ·present varieties wlth respect te certain agronomic 
traits or resistance to specific strass.s. 

SClentists from tha national programs and froro INRI participate 
periodlcalh.1 in IRTP-sponsored Internatlonal monitoring programs 
te review th. performance ef antrleS In the internatianal 
nursaries and in the national breeding trials in selactad 
countries. rhe mOl1it~ring program providas a forum tor 
interactlon among rice scientists and for plannIng breading 
stratag i es. 

The results o, th~ multilocation nursery and the monitoring tour 
observatlons and recommendations are publishad each y.ar and 
distrlbutad to rlca scientists and res.<lrch administraters in 
vartous countries. 

Many significant results and raseareh l.ads have been obtained 
trc~ the lRIP tests. The following are soma axamples: 

<l. IRrp yield triA!S indicate variatal 
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cli,fff'ctmCes. In thp dr·g\"ee nl st¿,bíllty Ot" ~leld 

p(~r1'Ol"!lI¿:H)Ce .. Varlr,:otleE~ un~l, broati adaptablllty, 
a~ lIJE'll 2<5 l"E?~,lOn-speC:lflC ~daptab)lity are identttled 
undar irt'igatf~d an(j tavored uplarld conditions. 

b. The brown planfhopper (BPH) lS a majar irlsset pest of 
rice and onE-' of fhe rRrp nlls(~ries lS deslgned ta 
sereen and ldontify varietles reB1stant to this 
insecto Result. trom this nursery led te tr.a 
information that the biotypes of the lnsect 
in .outhern Asia are dlstincfly difterent 
from fhose in Southeast ASIA and ara rel.tlvely 
n,ure virulento Hecnntly, varu'.'ties wIth 9f:nes tDl" 
resistance to biotypes in aJI regions were ldentltled 
in lRfP nurseries, thus laYlng the toundation 
tor an in-depth collaborative project among 
Asi8'S sciontists. 

c. 5all n,idge is .nother important inseet pest, 
p(;1rtlcularl~J, in parts Q't Chlna, india, It1r1(Jnesi~, 

fhaiJand and Sri Lanka. 'fhe lnternatlonal HIce Gal! 
Midga Nursery facilltated tne ldentltlcatlon of 
difterences in biotypes of thls InBeet both betw20n 
countrles as wel1 as within larga eountrles such as 
India. Several improved varleties have be~n 
identlfied with a high level of reslstance. 

d. Blast 15 a most destructive rice disease. Evaluatlon ot 
rice germplasm in the lR-rp blast nursery indicated 
wide genetie variability of the pathogen and at 
the same time severa! variet18s reslstant to a 
broad spm:trum 01' raee of .the pathogen were 
identlfied. '"he re5ults stlffiulated inte~siti~d 
r(~:5eat~ch c;n tfle genE~tic: interac:tinn ot thn hos't 
and pathogen and the dynamlcs of pathogen 
populations. 

e~ Strain variatlons in another major disease, 
bacterial lea' bll9ht, bacame eviclent from the 
IRTP screening tests designe~ for that disease. 
Bourees of resistance were ldentifled for ditferent 
strains. In general, the strains trom Southern Asia 
proved to be more vlrulent. 

f.fhe tungro virus disease has causad considerable 
105ses in rice wields in several South and 
Southeast As.an eountries. 1he IRTP tungro screenlng 
tests indicated variation In the VIrus aE wel1 as in 
the vector, th~ gr •• n leathopper. lraditiona! 
and lmprovcd sources nf reslstance have been 
identlfied tor use In breedlng programs in 
difterent regions. 

43 



fJ .. lHIl-' ~,:!c:)'H=tic nlatf~rl~l~:; are tC:F:ited 2t sitp~ over a uflde 

l"e:\ll<jf.:? of r~nv 1 r'Qnmen ts- tl"OITl rlY' id regl0ns lJJh(~re 

t(~m,rIPl"'aturp:::1 (jO aboye '+5 (; to mC)un1 ttinOLlS ,iy--eas at 
elev~tl.on~ up to 2,J~0m whare growlng season 
temp~raturES r~nge between l5 8Tld 25 C. AIso, the 
test entrles are locatad in latitudes ranglng from 
3S B to 41 N. Gern,plasm with telerance to temperature 
extremes and daylength varlation has been 
identified and is being used in many breedlng 
progr¿uT1S .. 

h. SOII!!? of the HlTP entries are grown in adverse soi ls 
and several varietie. with dlttarent degreas of 
to!eraru::e t("l ~:;uch sOll~ hi.\VP be en identi tled. 
'the Iflf1c:ta:\nl!::;nl of such t<::d.eril_nce 15 being studled 
b~, ~~ciel1tl$ts in different rountries. Get,etlc 
teleroncs ter adversa soils wil1 greatly reduce 
costs due to SLlil amendments, and will Alao 
brlflY aclditlwli'll land into rl!:e productlon. 

i. ThE? ar-;sclC::lat-u:Jn ot grain ~JIPJ.d ltllth ffhaJC)r ltH-:?f'1ther 
factors su~h .s solar radiatlon and temperatura 
at thF.' repl"ndllctiva and rippning st,:tges ulas studied 
in llllP yield trials and st .. tistical rTlodels 
tormuJated to exp'aln the re'.ticnship. 

4.1..1.. 0 lHTP IN LATIN f\MEfHCA ANO lHl:: CAf!lBBEAN 

lh. nstlcnal programe in Latín America and the Caribbean have 
been par'ticipabtlg in the lRTf> since 19P:i. Tt,8 lHRI liaison 
scientist locatad at GIAl coordlnatas the program WhlCh ie 
Jointlw Implementad by lRHI and CIAr in collabnratlcn with the 
natiDn~l prografTI5 in the regían. G.lobal IHTP nUrserlE?~; are 
evaluated at sP8citic sit.s in different ccuntrles represanting 
variOLIS ecologías. A regional testing program 16 org~nized Uljttr 

"",tel'ial trom tt.f; global nl.\Serles wlt:h the prondsing br'eeclin9 
material trom CIAl and the natlonal pregrams In the region. 

lhe glohal nuraerie. testad in the reglon inelude the Yleld and 
ebaervatlona! nurseries fer irrlgated and upl.nd condltions, 
ralnted lfJwJ.and ob"?¡ervational nurser~ and the screenlng or 
nurserips for tolerance to low temperature and blast. The 
entrj.C!s rated "gaod" In the nurseries In dlfferent cotlntrip<, In 
the regian during the perlod 1'7/5 - '483 are 11sted l' fablf~" '+.1 
- f+.10. 
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TABLE 4.1. Entries in the irrigeted lRYN-VERY EARLY in top three ranks for yield in Latin Americe, 

1980-1983 

Country!Location 

COLOMllIA 

Palmira 

BRAZIL 

Cachoeirinha 

Goiania 

CUBA 

Bauta 

MEXlCO 

Cul1a~n & Ebeno 

Year 

1980 
1981 
1982 
1983 

1980 
1981 

1982 
1983 

1982 

1983 • 

Entries in top three ranks 

BO 276-5, IR 9729-67-3, IR 19746-28-2-2, IR 19728-9-3-2 
RNR 7306, IR 19791-12-1-2-2-2, IR 19743-25-2-2 
IR 19735-5-2-3-2-1, IR 19743-25-2-2-3-1, Kaohsiung Sen Yu 252 
IR 28128-45-2, OPR 231-28-1-2, IR 50 

IR 9729-67-3, IR 19743-25-2-2, IR 19728-9-3-2 
BO 276-5, bg 367-7, BO 367-4 

IR 9729-67-3, BO 367-7, RP 1674-4038-78-3, OPR 103-80-1-2 
DR 92, IR 25588-7-3-1, IR 25924-51-2-3. UPR 254-35-3-2 

Kaohsiuftl Sen Yu 252. IR 15429-268-1-2-1 

IR 25890-82-5-3, OPR 231-28-1-2, TKH 9 

NOTE: Wbere no more than one location i8 tnvolved in a ¡lven country, the entr1es listad are baBad on 

the best average performance over thoae locatioaa. 
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TABLE 4.2. Entries in the irrigated IRYN-EARLY in top three ranks for yield in Latin 

Ameriea, 1975-1983 

Country!Loeation 

BRAZIL 

Goiania 

COLOMBIA 

Palmira 

CUBA 

Niña Bonita 

EL SALVADOR 

La Libertad 

GUYANA 

Moo Repos 

MEXICO 

Culiaean & 
Los Moehis 

Year 

1976 
1978 

1976 

1978 
1979 
1980 
1981 
1982 
1983 

1978 

1978 

1976 

1976 

Entries in top three ranks 

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

IR 1561-228-3-3, RP 633-9-5-8-1, MTU 6368, IR 2307-84-2-1-2, 
B 541b-Pn-58-5-3-1 
IR 52, Mala/J 15, Kaohsiung 139, IR 36 
B 2360-6-7-1-4, IR 8608-298-3-1-1-2, IR 9224-117-2-3-3-2 
BR 169-1-1, MTU 3419, PAU 41-B-31-1-PR 407 
BAU 2-3-43, BR 109-74-2-2-2, ir 13427-60-1-3-2-2 
UPR 307-7-1-1, UPR 254-24-1, Chianung Sen Yu 13 
IR 13540-56-3-2-1, IR 18348-36-3-3, Taiehung Sen Yu 285 

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

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

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

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

Continues ••• 
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TabIe 4.2 (Cont.) 

Country/Location 

Culiacan, 
Los Mochis & 
Zacatepec 

Salguero, 
Culiacan & 
Los Mochis 

Juch1tan 

CuI1acan 

SURINAM 

Nieuw, N1ckerie 

Year 

1977 

1978 

1982 

1983 

1978 

1981 

Entr1es in top three ranks 

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

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

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

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

IR 9093-216-3. Mala/J 15. RP 79-9. IR 9209-181-2, 
Ha 603-303 
Ta1chung Sen Yu 285, DAll 2-3-43 

NOTE: Where ~re than one Ioeatian is involved in a given eountry, the entries listed are 

based on the best average performance over those locat1ona. 
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TABLE 4.3. Entries in the irrigated IRYN-MEDIUM in top three ranks for yield in Latin America, 

1975-1983. 

Country!Location 

BRAZIL 

Goiania 

COLOMBIA 

Palmira 

CUBA 

Niña Bonita 

ECUADOR 

Guayaquil 

MEXICO 

Culiacan & 
Los Mochis 

Culiacan, Los Mochis 
Tampico & Salguero 

Year 

1976 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

1978 

1977 

1976 
1977 

1978 

Entries in top three ranks 

BG 374-1, IR 46, IR 2823-399-5-6, Taichung Sen Yu 195 

IR 2863-38-1-2, BG 375-1, BG 374-1 
CICA 8, B 541b-Kn-22-7-2, IR 4422-98-3-6-1 
IR 4422-98-3-6-1. IR 54, IR 8 
CICA 8, CR 261-7039-236, PAU 41-262-1-5-PR 288, MR 1 
BIET 360 (RAU 14-28-1-1), BR 51-282-8, BR 109-74-2-2-1 
BR 400-1, Taichung Sen lO, BR 319-1, MR 1 
BR 51-282-8, B 2489b-Pn-1-76-8, MR 24 
RNR 74229, Taichung Sen lO, BG 400-1 

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

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

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 

BR 51-46-5, IR 46, IR 48 

Continues ••• 
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Table 4.3 (Cont). 

Country/Location 

Juchitan 

Cul1acan 

Year 

1982 

1983 

Entries in top three ranks 

RP 1125-1526-2-2-3, RF 1125-1548-1-4-3 

BG 400-1. RNR 74229, BR-IRGA 409 

NOTE: Where more than one location 1s involved in a given country, the entries listed are based on 

the best average performance over those locations. 
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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 

CUllA 

Niña Bonita 

ECUADOR 

Guayaquil 

MEXICO 

Culiacan 

1978 
1979 
1980 

IR 4625-132-1-2. CR 1009. IR 3464-75-1-1 
CR 1006. IR 3454-80-2-1 
CR 1006, CR 1024. CR 1005 

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

1977 CR 1009. CR 1016. IT 4625-132-1-2 

1977 IR 4625-132-1-2, RD S, RPW 6-17 
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TASLE 4.5. Entries in the irrigated observational nursery IRON given good phenotypic ratings in 

Latin America, 1975-1983. 

Country/Location 

ARGENTINA 

La Plata, Colonia 
Mascias 

BRAZIL 

Goiania [, 
Cachoeirinha 

Goiania 

Goiania & Campos 

Goiania 

COLOMBIA 

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 BR 167-28-9. 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-S1-5. B 2096c-Mr-31-1, S 2160c-Mr-64-1, 
B 2186b-Mr-71-1, B 2928-29-1-3-3-2, B 2931-19-2-2-1-1, S 32c-46-1, 
IR 4870-15-1-1 

1978 IR 5254-3-5. 81-2 

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

1978 
1979 
1980 
1981 

IR 4568-86-1-3-2 
None 
40 entries were given score of 4.0 
IR 9698-16-3-3-2, IR 17492-18-6-1-1-3-3, 343 D.T., BR 111-2B-8, 
KAU 1734-2, V.l SL, X.2-D.T •• Chianung Sen Yu 13, IR 9828-91-2-3 

Continues ••• 
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TabIe 4.5. (Cont.) 

Country/Loeation 

COLOMBIA 

PaIlllira 

COSTA RICA 

Cañas 

MEXICO 

CuIiaean, 
Los Moehis & 
Uxpanapa 

Salguero 

Culiaean 

Culiacan 

Year Entries rated good phenotypieally 

1982 Tainung Sen 12 
1983 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, RNR 52147, 
IR 18348-36-3-3 

1978 IR 8, B 2360-2-3-1-9-1, B 2360-2-3-1-9-5, B 2360-2-3-1-9-1-Mr-l, 
B 2360-2-3-1-9-S-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 

1977 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 57e-Md-l0-2, 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 

1978 RP 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 

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

1983 IR 13538-48-2-3-2, IR 24924-51-2-3 
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TABLE 4.6. Entries in the rainfed upland yield nursery IURYN in top three ranks tor 

yield in Latin Amariea, 1975-1983 

Country!Loeation 

BRAZIL 

Goiania 

COLOMBIA 

Villavieene10 

COSTA RICA 

Cañas 

MEXICO 

Edzna & 
H. Cardenaa 

Year Entr1es in top three ranka 

1975 
1976 
1977 

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

1983 C 894-21, IR 6023-10-1-1, UPL R1-5 

1977 IR 43, IR 1750-F5B-5 

1976 MRG 172-9, IR 2042-178-1, BPI 76*9/Dawn, C 22 

Edzna, Chetumal, 1978 IR 45, MRC 172-9, IR 43, Gama 318, IR 3839-1 
Villaflores, Huixtla 

CAE Santiago 1983 UPL Ri-5, UPL R1-3, IR 3179-25-3-4 

PANA..'IA 

Toeumen & Bayano 1977 IR 2035-242-1, IR 43, C 22, C 46-15/1& 24*2 

NOTE: Where more than ene location ia involved in a given country, the entrics 

listed are based on the best average performance over those loeations. 



TABLE 4.7. Entries in the rainfed upland observational nursery IURON given good pbenotypic ratings in 

Latin America, 1975-1983. 

Country!Location 

BRAZIL 

Goiania 

COLOMBIA 

Villavicencio 

~ COSTA RICA 

Cañas 

MEXICO 

Year Entries rated good phenotypically 

1976 
1977 
1978 

IR 1545-339, B 9c-Md-3-3, Kencana (Acc 36756), IAC 25, ICA 47, MEC 172-9 
ASD 7, IR 2307-217-2-3, DJ 29, IRAT 13 
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-4B, IRAT 13, IR 9575 sel., B 9B1k-TB-14, lRAT 104, 
lRAT 106, IRA! 111, Sein Ta Lay, SeratuB Malam, IAC 25, IAC 47, IAC 1246 

1983 e 894-21, e 894-7, B 3619c-Tb-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 

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 B, 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 

Edzna,R.Csrdenas 1976 26 entries were given Bcore of 1.0 
ROB.lzapa 

Continues.,. • 
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Table 4.7. (Cont.) 

Country{Location Year Entries rated good phenotypically 
• 

MEXICO 

Edzna,H.Cardenas 1978 
Juchitan, Chetumal, 
Villaflores & 

IR 3271-760-1482, IR 4505-4-1-2, IR 4520-90-4-1-1, IR 4722-167-1-1, IR 5620-1, 
IR 5533-15-1-1, IR 9690-1-1-7, Kinandang Patong, IR 9669 sel., lRAT 104, 
lRAT 105, lRAT 106, IRAT 108, lRAT 109, lRAT 110, IRAT 111 

Huixtla 

SURINlIK 

Paramaribo 1977 RPW 6-17, IR 1746-F5B-24, ARC 10372, Acc 8, FH 109, MTU 6368, RP 319-34-8-1-3, 
UPR 1900-8-1, liPR 1900-17-1, 14-M-69, 61-K-70. 55-K-70, MI-48 
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TABLE 4.8. Entries in the rainfed lowland observational nursery IRRSWON given good phenotypic 

ratings in Latiu America, 1978-1983 

Country!Location 

BRASIL 

Goianis 

COSTA RICA 

Cañas 

MEXICO 

Culiscan 
Huimanguillo 

Year 

1978 
1982 

1978 

1982 

Eutries rated good phenotypically 

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

IR 8, IR 3259-P 5-160-1, OE 677 

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

NOTE: Where more than ene location is iuvolved i a given country, the entries listed are based 

on the best average performance over those locatious. 
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TABLE 4.9. Entries in the cold tolerance observational nursery IRCTN given good phenotypic ratings 

in Latin !meriea, 1976-1983. 

Country/Location 

ARGENTINA 

La Plata 

BRASIL 

Itajai 

Pelotas 

Pelotas 

CHILE 

Chillan 

CUBA 

Bauta 

PERU 

Chiclayo 

Year 

1980 

1978 

1982 

1981 

1980 

1979 

Entries rated good phenotypieally 

Anna, Stejaree 45, Fuzi 102, Kwansansad, Taiehung 176, 
Rua 110 (Ace 47562), M 7 

Suweon 235, IR 3941-45, P 33-C-19 (BPU 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 (Aee 8318), TY 12 

Ching-shi 15 (Aec 36852), Europa, Fuji 269, Fuzi 102, H 115-20-1-1, 
HPU 5010-Plp21-2-1B, RPU 5070-Nag-3-5-3, IR 9758-191-2, 
HR 100 (Ace 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 

YR 2379-79-2. Antonio, Ba1i11a, Deog Jeog Jodo, Stejaree 45 

Tomoyutaka, Deog Jeog Jodo, Fuzi 102, Rwanghaedo. Olbyeo 

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

Continues ••• 
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TabIe 4.9. (Cont.) 

Country/Location 

URUGUAY 

treinta y Tres 

Year 

1978 

1980 
1981 

Entries rated good phenotypically 

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), Yamab1ko, Yoneshiro, 
Kalimpong 1 
Jodo 
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 ooe location is involved in a given couotry, the entries listed are based on 

the best average performance over those locations. 
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TABLE 4.10. Entries in the bLast screening nursery IRBN rated resistant at least twice in each 

country in Latin America, 1975-1983. 

Gountry/Location 

BRAZIL 

Goiania, Campinas 
Gachoeirinha, (, 
Pelotas 

COLOMBIA 

Villavicencio (, 
palmira 

CUBA 

Niña Bonita 

Entreis rated resistant 

BG 367-4, CI 5309, Milyang 48, Raminad Str. 3, TH 005, IR 2071-105-9-4-6, 
IR 2793-10-2, IR 36, IR 38, IR 4432-28-5, IR 4432-52-6-4, IR 4722-36-1, 
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 12. 
IR 13540-56-3-2-1, Milyang 55*, Milyang 56, MRC 603-303, Tres Marias *, 
Carreon*, IR 13423-10-2-3, IR 13429-299-~-1-1, IR 1416-1-42-2-1-1, 
IR 19672-140-2-3-2, IR 5533-PP 856-1, IR 5533-13-1-1, IR 5533-15-1-1, 
IR 5851-165-1-1-2, IR 9129-209-2-2-2-1*. 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 

Chulweon 1, CIAT-ICA 1, CIAT-ICA S, Colombia 1, Colombia 11, Colombia 111, 
Guatakka (73044), Hahng Yi 71, Huan-aen-goo, IR 3259-PP8-172-6, 
IR 3259-5-160-3, IR 3464-29-3-1, IR 4227-140-2-1, IR 4547-6-3-2, IR 4712-228-1, 
IR 4744-295-2, IR 5533-PP 854-1*, IR 5533-PP 856-1*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, e 46-15 

Carreon, Cl 5309, Colombia 11, Hahng Yi 71, IR 5533-13-1-1, IR 9559-4-1-1, 
Ranto 51, K 1, OS 6, Ta-poo-cho-z, Tetep, Toride, Tres Marias, Tsuyuake 

CODt lnues ••• 
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Tabla 4.10 (Cont.) 

Country/Locat1on 

MEXICO 

Zacatepec, Edzna, 
H.Cardenas 
Villaflores 
Huimanguillo 
Loma Bonita, 
Tocumen (, Campeche 

SURINAM 
Paramaribo (, 
Coebiti 

Entr1es rated res1stant 

CIAT-ICA 5. Colombia 1 (73120), IR 2035-290-2-1-1, IR 4547-10180-20-7, 
IR 4547-6-2-4, IR 5533-PP-854-l*. IR 5533-PP 856-1*, IR 9669-PP 836-1, 
Raminad Str. 3, RU 369-7-2-1-4, Ta-poo-cho-z, Huan-sen-goo, 
IR 2793-80-1, IR 4547-14-3-1, IR 4744-295-2, Ram Tulasi 

B 50, Dawn, IR 1544-312-3-3, IR 26, RU 257-3-7, 
RU 370-54-1-5, RU 371-28-2-5, RU 371-40-2-5, Tetep 

* Rated resistant more than twice. 



It. ~<. Bl::fl¡,'v'l <)!l O), 1 R 1 P 6Eld'IPLtIL.,I·1 1.H SI !~ H·U I EJ.' 
IN 1~82-84 IN LAIIN AM~R[GA 

Manuel J. Rasero* 

4.2.1. lntroduction 

lhe distribution ot improvad gerolpl •• m througl, the lR1P 
nurseries t~a5 beetl done witll ttle objective ot hroadanlng thu 
genetic base (]f the natio'lal prCJgl~an)s so th"at their researct1ers 
may evaluate and select ttle most appropriato ntaterials tor lt~eir 

rice production f!COsustems. 

Bearing in mind that humaTl and financlal resources are llRtited, 
nct only 1n the international programa but also 1n the natlonal 
rice improvement programs, it 15 essential that researchers 
iclentify and priOt'itize the 'problema which 11mit rice pr'Oducr1on 
in their ecosystems and concentrate all their ettorts on 
solutions for them. 

Suece.s in the selection of a variety for a particular ecosystem 
ck~p(mds pr'inclpally on the genetic varlability of ti,o gerrr."J.,srr. 
~11d the evaluatlon techn1qUes used to identlty materials 
tcdl't'ant to the prillci.p!e problems which liflllt Pt'ütJuetlvity in 
M.id ecosystem. At th1S .tage, the integrated 8ction of the 
team 01: breeders, pathologists, entomologists and so11 
5peciallsls, and physiologists of the national progr~m5 plays a 
very important role. 

In tlle g8rrnp!asm distributed to the national progt'arn c, 1n tila 
IHIf' nursf2ries, promising rr.aterials have be en inclucled whiUI 
hava ber"n 9Emef'ated at GIAl, lHHI and in sOOle nat10n<l1 prn')rams. 
In thlS cord"erencp the perfoy'rflance of thesB materiaJs is 
discus.ed, and evaluated Gy the cooperators in the irrigated 
favored upland and non-tavored, upland ecosystems in the region. 

4.2.2. Germplaslrl l.li str i bLlted in 1982-1:l,+ 

rren. 19;:12-84, 1,:583 pren.lsing lines were includf?d in seven 
nLlrserles. Twe of them, VIRAL-T and VIOAL for tha ír't'igaterJ and 
t.varad upland ecosystems, are ot interast to the majority of 
the national p~ograms. '"he other nurseries were tor specitlc 
eCDHwstems ut interest only to some ot the programs (lable 
s: ... 11); • 

• Seientific Representativa ter INRI ter Latin Amariea. 
eIAT. 



TAllLE 4.11. IRTP nurserien for Latín America distríbuted in 

1982-1984. 

1982 1983 1984 

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

Yield 

VlRAL-T 30 68 28 59 24 45 

VIRAL-Y 20 7 21 6 21 6 

Observation 

VIO~L 153 58 223 52 184 57 
VlOAL-SNY 91 27 56 28 49 31 

VIOAL-HB 74 5 90 13 83 11 

VIOSAL 30 13 36 9 61 8 

VITRAL 20 13 52 12 37 10 

T O TAL 418 191 506 179 459 lú8 

VIRAL-T a lnternational nursery for rice yield-ca,rly maturing 
varieties 

VlRAL-F .. International nureery for rice yicld-floating 
varieties 

V IOAL .. International rice obaervation nurscry 
VIOAL-SNF e International rice observation nursery-for 

non-favored upland rice 
VIOAL-HB .. lnternational rice observation nursery-for hoja blanca 
VIOSAL '" International rice observation nursery-for salinity 

and alkalinity 
VITBAL .. International rice mirsery for lo", telllperatures 

4.2.3. Nurserias Ui.tributed in 198~ 

VIRAL-l wa. tormed with 30 llnes snd was planted in 13 sites 
under irrlgation and 16 LIndel" tavored upland condi tions. 
Ac:cordHlg to ti", data sent in bu ttre cooperators, s",veral 1 ines 
per1<orn,ed well ,,,,,ti tol(~r,'1nc:e to dlSea~,(,;s anti high \jl!?ldl in 
eaeh of the Slt",. for both irrlUated-tl"opical and favored upland 
conditions in Every count'\"'u <F.lnal 'Reports ot the Nurseries 
DlstributHd in 19821. In lable 4.12. the wimld and dls •• se 
rpactjon 1S ShOH.!n al t'he be~>t llnes in the nUl""serY· for the twa 
ec(.systems, irrlgated and favored upland. 
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'IAllLE 4.12. Yield and disease reaction of the best lines of 

VIRAL-T, 1982, under irrtgated and favorcd upland 

eonditions for Latin Ameriea. 

DISEASE REACTION al YIELD (T/HA) bl 

B1 NBl 
DESIGNATION (6) (4) 

LSe BS 
(12) (9) 

ShB 
(5) 

FAVORED 
IRRIGATED UPLAND 

P 2034 F4-25-6-1B 5 
IR 5653-118-5 5 
P 2015 F4-66-5-1B 5 
P 2015 F4-148-S-1B 5 
P 2015 F4-150-4-1B 4 
P 2020 F4-140-3-IB 5 
P 2025 F4-159-3-1B 4 
IR 4422-96-3-6-1 3 
P 2015 F4-108-1B-IB 4 
P 2030 F4-217-4-1B 3 
P 2023 F4-74-2-1B 5 
CICA 4 9 
CICA 8 5 

5 
3 
4 
4' 
5 
3 
2 
4 
2 
3 
3 
6 
3 

7 
7 
6 
5 
5 
6 
5 
6 
5 
7 
5 
7 
6 

6 
7 
6 
4 
4 
5 
4 
4 
6 
5 
6 
6 
5 

4 
6 
6 
4 
4 
4 
3 
3 
4 
3 
4 
6 
4 

6.3 
6.2 
6.0 
5.7 
5.7 
5.7 
5.7 
5.5 
5.5 
5.2 
5.2 
5.9 
6.0 

4.3 
4.1 
4.2 
3.8 
4.0 
4.5 
4.8 
4.3 
4.3 
4.3 
4.2 
3.2 
4.9 

a. Eveluations in upland favored eonditions in Central America and 
Mexico, on a 0-9 scale: O = Resistant; 9 = Susceptible 
nI and MBI = Blest on leaves aud panieles, respectively. 
LSc = Leaf scald; BS = Relminthosporiosis; ShB = Sheath blight. 
Maximum level observed in a site. 
In psrentheses number of sites. 

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

I/IllAL Ulas planted In 2'1 loeations in 16 countries, 1.3 LIndel' 
irrigated and 16 LIndel' favored upland condit.ons. On the basis 
oT the disease evaluation in the ,avorad upland conditlona ot 
MaHico and Central America, among the l~J lines lneluded In the 
nursery. 26 were resistant to bIast Il.af and panieIa) and te 
t:lhf2ath t:>11yllt; l~J b'er€.l rt:~sistant to bl¿Hit i1nd leat sc:ald; 1¿ 
l1H .. ::re rtH.n~-;tnnt to blar,¡l' ilnd gr¿lll1 discoloratioTl.. Arnf" .. H19 thnst? 
miüerials, 21 l.nes comtJllled tCJll~rance to these four dise,'l,es 
and had good yield potential in the two ecosystems (labIe 
4.1.3). 

V'l()(\L-'!:->I'JI-, \l;ji:h vi lines was plt:'1nted in eight sites, tOLO'" in 
tavored l,pland cenditions and tour In non-favor.d upland 
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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. 

-<------------.,.---------;-..,---
DlSEASE REACTlON fU YIELD (TIliA) 'EJ 

1\1 
(4) 

NB1 LSc 
(3) (4) 

ShB MG FAVORED 
DESIGNA1'ION (2) (2) IRRIGATED UPLAND 

IR 5853-118-5 
CR 1002 
IR 9698-16-3-3-2 
IR 9845-145-3-3 
P 1193 F4-140-1B-IB 
P 2057 F4-48-S-IB 
P 2060 F4-2-5-1B 
IR 11248-148-3-2-3-3 
Chianung Sen Yu 13 
P 1358-5-19H-2-1B 
P 2220 p4-28-1B 
P 2057 F4-88-3-1B 
P 2182 F4-39-1B-IB 
IR 9852-53-2 
P 1383-B-lIM-3-1B 
P 2182 F4-49-1B-IB 
IR 11248-13-2-3 
IR 14632-22-3 
IR 11288-8-8-445-1 
CICA 4 
CICA 8 

5 
S 
:3 
5 
1 
4 
:3 
.5 
.5 
3 
5 
1 
3 
3 
2 
3 
:3 
:3 
1 
7 
3 

3 
1 
1 
1 
3 
1 
1 
3 
3 
3 
3 
1 
3 
5 
3 
1 
5 
3 
1 
7 
4 

.5 
5 
S 
3 
3 
5 
.5 
.5 
3 
3 
3 
5 
.5 
5 
5 
3 
4 
3 
5 
3 
6 

3 
1 
5 
5 
1 
5 
1 
3 
5 
1 
3 
3 
3 
1 
1 
1 
1 
1 
5 
6 
3 

5 
4 
3 
3 
5 
3 
5 
.5 
4 
5 
3 
4 
5 
4 
4 
5 
4 
6 
4 
6 
4 

6.0 
5.5 
5.3 
5.1 
5.1 
5.0 
4.9 
4.9 
4.7 
4.1 
4.6 
4.5 
4.5 
4.5 
4.3 
l,.2 
4.2 
4.1 
4.0 
5.2 
5.9 

4.5 
3.8 
3.9 
3.6 
4.4 
5.0 
4.6 
4.2 
3.7 
4.1 
4.9 
4.0 
4.1 
4.0 
4.6 
3.6 
4.9 
4.9 
5.0 
3.2 
5.1 

a. Evaluations in favored upland conditions of Central America on a 0-9 scale, 
where O = Resistant; 9 = Susceptible. 
Bl and NBl = Blast. in the leaves and panicles, respectively. 
LSc c Leaf scald; • ShB = Sheath blight; HG .. Grain discoloration. 
Maximum level observed in<a sita. 
In psrentheses, number of sitas. 

b. Average of nine sites under irrigatton snd eight in fsvored upland 
conditions wltere they were avaluated for their disease reaction. 

cenditions. Among the 91 lines, 13 shewed taleranca to disPBsen 
in tl.a four non-tavored upland sites but thajr yields Wera low 
l I al:¡le 't. 14). 

lhe abservation nursery ter 10w temperaturas IVITBALI was 
di.tributad te Brazil. Chile, MeHico, Peru and Uruguay. 

U.ta ha~e beul1 receivad trom MeHlco and Uruguay. In MeMico, 
ttH,~ nursery tiJas planted in Ebano but the tE:.'Hflpf!raturE? lijas not !ow 

t'·:nough" 



TABLE 4.14. Entries from VIOAL-SNF, 1982, with disease tolerancc in four 

locations ttnder non-favored upland condiUons. 

DESIGNATION 

IAC 1246 

BR 51-282-8 

BR 10 (BR 51-46-5) 

IR 8098-41-3 

CR 1024 

Chianung SI-PI 661020 

IR 9217-58-2-2 

IR 14632-2-3 

PR 106 

IR 2058-435-3-2-2-2 

IR 13149-71-3-2 

IET 4082 (CR 138-1040) 

lRAT 122 

Checks 

Salumpikit 

IAC 47 

Monolaya 

Sein Ta Lay 

DISEASE REACTION ~I 

El NBl S)lB BS LSc GD 

O S 

O 5 

O 3 
O O 

O O 

O O 

O O 

1 1 

O O 

O O 

O O 

O O 

O 3 

O S 

S 9 

4 S 

O 9 

4 

4 

3 

2 

3 

2 

2 

2 

1 

3 

1 

3 

2 

5 

3 

3 

2 

3 3 

3 3 

2 2 

2 S 

2 3 

3 5 

1 2 

3 4 

4 4 

2 3 

3 4 

2 4 

3 4 

3 4 

4 6 

3 4 

3 3 

3 

3 

3 

3 

3 

4 

3 

4 

S 

3 

4 

5 

3 

5 

5 

5 

2 

YlELD (T!HA) El 

NON-FAVORED Ul'LAND (SNF) 

2.8 

2.7 

2.7 

2.6 

2.6 

2.4 

2.4 

2.2 

2.1 

1.8 

1.8 

1.7 

1.7 

1.7 

1.6 

1.4 

1.9 

a. Ma:Kl.mum level observed, according to a 0-9 scale: O" Resistant; 
9 = Susceptible. 
nI in Cañas (Costa Rica); NBl in ICA-La Libertad and Cañas; ShB in Tocuroen 
(Panaroa); BS and LSc in ICA-La Libertad, Cañas, Tocumen and Cuyuta 
(Guatemala); GD in lCA-La Libertad, Tocumen and Cuyuta. 

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

ln Vru~~uay, tht~ nlH"ser~J was plantad on the Estaclon E¡.q:í{?rinH::~ntal 
del L~:.1:r~ ln "Ir'r-!inta y ·I\"es.. lh!.: 10111 tf2fTlpf-..?r,:;tures Qc.:c.~\JrE::?d during 
the plantlet- stage, .'Ite~dlng the growlng cycle of the 
germp 1 d,~;rf!" I hf? low telflpE-?ra tures tlJh i eh occ:urrecJ a t t fH'2 
rePI"och.tctlVf! ~'iHJf? die! not af'tt?ct the yield ot the majol"ity of 
the Ihatf-:,rla10.& In "fable .1.)-. 1~3, the 11nes are presented UJhic:h 
were superIor to the local control, Bluebelle. 
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~Ji th ('t-~~P(:·.:.ct to ~::.peCl t'le nu('s(;~(" I PS tDr ~-.allni. t:y (V] U:::jnL> ancJ tOI" 
1·1(·,ndlrls.~ (V]fú~L.-~··) diS1:t"lbu"ted to sf.~veral PI"Og)"¿\ITIS, no 
iniu(·n"¡.~lJ.oTl ha~5 bE--(~n receIved. 

q.¿.4. k0sults 01 Nurseries Uislributed in 1983. 

In l'IU:.5, Vlf~P,L'-'T ll.Ii:\S made LtP or :213 pr'OmiSlTl9 l]lH:~~_; an(1 llJaS 

plal1ted under irrigation (15 sltes> ~nd In tavoI~ed uf~l~nd 

conditiDns \11 ~>lt,,=~s). "lh8 per·1"ornl'¿;"HH.:e 01- th(~ gef"'lrIpJM~';nl ....... ai"led 
betllJeerl ecosystems and between sites. In each site, ttlerF~ were 
sevE'l"¿\} 1 i nes ltli tl'l equal to 01" bf2ttel~ pet~t[jrfflan(:i:~ thc,\n thf::~ J ocaJ 
checks U-lnaJ HF.:'POt't al" the I\ILU""series dil.::itrl t:n.ttpd In l'itJ~5.1 .. 
Nevertheless, (lt the ¿8 llnes, nine were tolerant to dis~ases 
<in spveral lCJt:i::ltions in CentraJ. f\fflerlca) and tn il"(Jn tO:':lclty 
in lCA-l_a Libertad~ In additiof\, they t,ad good yield ln both 
eco,::;y!:.:·tl-.~nls;, unrJer irY'lgation or under favoY'[~d uplanL1 condl t]on~~) 
(lable ".16). 

V!UAL, which lJ.Ias macle up 01" 223 lines, lJ.Ja~:; p!¿lni.":ed in :::5 
si tes, nlJ18 under lrrigatlon, 13 in favorec.1 upland CDlldi tlons 
e"1nd tlJ.lO in non--favo\"ed up.l.and condltioTls. rhe coopel'"'at"ors 
~valuated the reaction of the germplasm to the princIFlle 
cJi5et1.~¡eS Pl"E-?5pnt In these ecos~.l5t:(2mS, prlffldrll~~, blasi."·, le!?.if 
sc¿~ld, Ilc·:dmin tho!;:;poY'ioS1S and sheath bl ight. 'flle di~3HaS(~~ 

pr~~5sure ttlas severe in several locations ot tavored UF)!al1d 
conditions in CeTltral Amerlca. 'fhe reaction ot the germplasm to 
l~ach ot these di.s:·eC'\ses varied in each location 2nd bet"Ulf¿.en 
locatlDTIS. fhe lInes resistant to blast were susceptltJle to 
lec3.1~ ~:;cald or hr.:~J.ntlnl"hospori()s]s. 'rhe rni·:\...J(11 .... it~..J ot the !inc-:!s 
resistarlt to blast ln al! locatlons were susceptible tu leat 
Fcalrl. Nevertht:?less, several lines sholJ.ll-"?d crJlrlbined rt?sistance 
to bJ.¿J5t, hEdminthCJsporJ.osis ancl shE~ath blit;.}ht iJ.nd 1TI ¿:\clc1itlfJT1 
t)2d good yie!d un(jer irrigated and favored upland C011ditions 
( I e.lb.!.¡·:.) 4~:t/). 

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

1982, in Treinta y Tres, Uruguay. 

DESIGNATION 

IR 579-ES 38-PLP 28 

M 101 

IR 9129-169-3-2-3-3 

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

IR 8608-239-2-2-3 

Bluebelle (Local check) 

ORIGlN 

India 

USA 

IRRI 

lRRl 

lRRl 

66 

FLOlmRING 
(DAYS) 

96 

87 

99 

100 

99 

92 

YIELD 
(T/HA) 

11.1 

9.5 

9.2 

9.2 

9.1 

8.5 



t 

TABLE 4.16. Entries of VlRAL-T, 1983, to1erant to diseases and with good yield under irrigated and 

favored upland couditions in Latin America. 

DISEASE REACTION al YIELD (T IRA) Y 

B1 HEl LSc BS ShB MG Fe El LODG- 2.1 TROPICAL TEMPERATE FAVORED 
DESIGNATION (7) (8) (9) (5) (6) (1) TOX ING IRRIGAT. IRRIGAT. IRRIGATED 

P 2231 F4-138-2-1B 4 3 5 4 7 3 2 3 5.5 5.S 5.0 
P 2231 F4-138-1-1B 4 3 4 4 5 3 3 4 5.1 6.4 5.2 
P 2023 F4-74-2-1B 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 S.2 5.1 4.1 
P 2189 F4-27-1B-IB-l-lS 3 4 4 S 4 5 4 8 S.6 6.7 4.4 
P 2180 F4-7-5-1B 2 4 6 5 3 4 5 5 5.5 -6.8 4.3 
P 2189 F4-64-1-1B 2 3 6 5 3 5 4 8 5.6 4.6 4.1 
IR 4422-98-3-6-1 3 3 6 3 4 5 5 5 5.6 5.2 4.9 
P 2180 F4-SS-1B-IB-7-1B 3 4 7 6 3 4 5 1 5.0 4.3 3.4 
CICA 8 3 5 6 5 6 3 4 9 5.8 6.9 4.5 
CICA 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 Ameriea on a 0-9 seale, 
where O = Resistant; 9 = Susceptible. 
Bl and MBI s Blast in the leaves and panieles, respectively; LSc = Leaf seald; BS = Helminthospo-
riosis; ShB = Sheath bligbt; HG = Grain discoloration. 
Number of sites is in parentbeses. 

b. Average of 12 sites under tropical irrigation, two under temperate irrigation, and 11 under 
favored upland conditions in Central America. 

c. In lCA-La Libertad. 

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



TABLE 4.17. Entries of VIOAL, 1963 tolerant to diseases and with good yield under 

favored upland conditiona in Ce~tral America and in tropical-irrigated. 

REACTION TO DlSEASES !I FLOWERING YIELD (TIlIA) bl 
(DAYS) 

51 MSl LSc BS SbS FAVORED TROPICAL 
DESIGNATION (4) (8) (6) (4) (2) UPLAND IRRIGATEn 

P 1274-6-8M-1-3M-1 4 4 5 3 2 96 5.4 6.0 
p 3085 1"4-31 2 3 7 4 4 106 5.3 6.1 
p 2068 F4-116-2-1B 2 4 7 4 4 89 5.2 5.5 

P 1358-5-19M-2-1B 2 3 7 4 3 100 5.1 5.8 
p 3082 1"4-4 2 3 5 5 1 102 5.0 6.5 
p 2053 F4-88-2-1B 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 1"4-33 1 3 3 7 1 98 4.7 6.9 

P 1377-1-15M-I-ZM-3 2 3 7 3 2 100 4.7 6.0 
p 2737 F4-7-15 4 4 7 5 5 95 4.6 1 •• 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 F4-27-15-15-3-2 1 3 7 4 3 104 4.5 6.3 

p 3083 F4-61 3 3 5 5 7 97 4.4 7.0 

p 2058 F4-47-3-1B 3 3 5 6 3 95 4.4 6.4 

r 2189 F4-27-15-15-1-1 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 

PNA 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 

CICA 8 3 5 9 3 3 98 5.2 5.8 

a. Scale of 0-9: O = Resistant; 9 '" Susceptible. 
BI and NBI = Blast en tbe leaves and panieles. respectively; LSe = Leaf 
scald; 5S '" Belminthosporios1s; Sb5 '" Sbestb blight. 
Maximum level of severity observed in s site. 

b. Favored upland, average of eight aites where the MilI wss evaluated. Tropical 
irrigated. average of saven sites. 
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Jn 1\2'1 ~;lt·{?S 0"1 t¿~\vc.t'E)d upland rlce COnt11tions 111 Central f'flleY'ica 
an~j Hl';:ll::o ('{uf:¿ü"nl, 16 11nes trorro VIOAL had hlgh !Jlé'Jd'c, and 
res.stance to helnlinthosporiesls and sheath bll9ht (labJ0 4.181, 

1n CCH"rlentes, Argentina, ldhere strai~lht ht::ad lindts 
produc~tion, 63 lin~~i ut V]UAL w~re reslstatlt. Anlong these 
lInea, bp.vl~l"al hCld gl'od !J1I?lcJ potential (I"ble i,,19), In 
addition, thesu st.owed resistanr:e te she"th blight and tolerance 
to blaat ln severa! ecosysterros Q' favored upland condltlons in 
central America. 

TABLE 4.18. Promising lines of VIOAL. 1983, which combine resostanca 

to ES and ShB with good yield, under favored upland condi-

tione in Central Ameries Central and Mcxico (Yuca tan) • 

REACTION !.I 
FLOWERING EJ 2.! YIELD 

DESIGNATION BS ShB (DAYS) (TIRA) 

p 3081 F4-58 3 1 94 5.6 
p 3293 F4-54 3 3 91 5.1 
p 1377-1-1SM-2M-3 3 2 94 5.1 
p 2053 1'4-99-4-1B 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 F4-33-1 3 3 101 4.4 

IR 21734-16-3-2-2-2 3 2 92 4.4 
p 3081 1'4-29 3 1 95 4.4 
P 3081 FI,-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 

CICA 8 3 3 98 5.2 

CICA 4 3 3 91 3.7 

a. MaximuUl level, on a scale of 0-9: O = Resistant; 9 = Susceptible. 
BS = lIelrointhosporiosis in Abnje, Panaroa and Cuyuta, Guatemala; 
ShB = Sheath bli¡;ht in Tocumen snd Chepo (Panaroa) 

b. Average of ten sites, two in Mexico (Yucatan) and cight in Cental 
America. 
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'l'ABLE ~.19. Crop cyele length aud yield of sorne entries írom VIOAL. 

1983, resistant to straigh;:head in Corrientes (Argentina) 

aud their reaction to Sheath blight and blast. 

DISEASES al 
FLOWERING YIELD 

DESJGNATlON (DAíS) (TIRA) E.E ShB 81 Nlll 

p 3299 F4-61 104 1.9 O 2 1 

p 3293 F4-19 98 7.6 O 1 3 

P 3299 1'4-33 114 7.3 O 1 1 

P 3081 1'4-2 102 6.3 O 1 3 

P 3065 1'4-41-1ll 104 5.5 O 3 4 

P 3299 F4-74 118 5.3 O 1 1 

P 3295 1'4-54 108 5.0 1 3 5 

IR 8l,1 (Local check) 113 9 

Bluebonnet 50 (Local check) 103 7 

a. Sesle of 0-9: O ~ Resistant, 9 = Susceptible 
EE = Straighthead; ShB = Sheath blight; nI and NBI = RIast on 
leaves and panieles respectively. 
Maximum level observed: 8hB in Tocomen and Chepo (Panaroa); 
III in Cristina (Guatemala), David, Alanje and Chepo (Panaroa); 

5 

5 

3 

5 

5 

5 

4 

NBl in Cuyuta snd Cristina (Guatemala); Tocumen, Alauje. Chepo aud 
David (P analllll) • 

lile observation nursery t·or non-tavored uplatld condltions 
IVluAL-bNF, was tormed wlth 56 linea s.lactad trom lUHuN and 
l~;UWN nUrserH?S in 1982. This nLtl'Sery wa!; sant to l·l.n;ico, 
Colombia, Guatemala, El Salvador, Hondura5, Costa Ríca, 
PRnamR,Venezuela and Srazil. The cooperators evaluated tha 
nursery undar tavoredand non-tavored condltions. Under favored 
upl¿And conditl0ns same lines had gtlod pel"'torma:nce but Undf?r non
tavored upland conditions, the maJority of the materials were 
susceptible to blast, 1eaf scald and/or helminthosporiosis. 

lhe observatí.an nuy'sery tor lol!.! temperatures \VITBAL) for l<i'EU 
~J"S made LlP of 52 linrts and was sent to Hio Grande do 
Sul,.Bra:,~il; rrr.!int'i:\ y tres, Ul"UgU':.:ty; Chillan; Chil(~; and Ebflnn, 
Mexico. In Ebano, Mexico, there were no problems with low 
temperaturas. In Brazil, tila nursery waS avaiuated in Campo da 
Leon (Rtd tOf' low t(,~\mPtlr-arures, with a minimum of" 17 C, ma¡.drnu!1I 
DI ~6 e and aTl avprage ter~peratltr~ ot 2~ C_ Under these 
~011ditlon5, t·ive linea Ylelded lt/ha more tt)arl the local checR 
15.1 t/hal. In lreinta y lres, Uruguay, e.gt,t llnes toler~led 
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th& lüw temperaturas and wialded I or ¿ tilla more than ~luebejje 
(tile locaL check), jJ.1j the same token, in Chi.llan, ehJ.le, ltllU, ,.\ 
nlininlunl t(=nIPeratLira 01- 9 e, ma>ilmum ot 25 e and an aver\~'i:,gp 

temperatllr~ uf 1'7 e, sorne lines tolerated the low temperatures 
.tiut thc~ ~Jields wel'e !ow- on a par with the local check (JablE' 
1.,2(¡J). 

lhe observation nursery tor hOJa blanca IVIOAL-HBI distributad 
in 1982 was evaluated in sites with a high incldence of the 
virus in Colombia, Ecuador, Peru, and Venezuela. The majorlty 
of these lines mere susceptible to the virus.rhere were, 
however, sOrne dlfferences in the reaction of several llnes. 
Certain 1ines reslstant in Colombia were susceptible in other 
COttntries and viceversa. These variatlons in resistance were 
COflsidered to he Gscap8S dua te the low percentage of insect 
vectors. N~vertheless, the liDes that were re~lstant ]1) sorne 
sltes and susceptible in others were Includad once a;ain in tha 
nurserw ~istributed in 1983. The r.sults ot this second 
evaluatlon carru?d out In Colombia, VenezLtela, and Peru 
indlcated susceptibility of al1 the materials, with the 
exception ot a tem lines which were tolerant in the three 
countries (Table 4.21'. 

lo demonstrate the resistance of these lines to the Virus, tl.ey 
were evaJ.uated unde·r laboratorv condítlons in llAT I!l1th a vecta,
c:olony havin; a 12% intection capaCl ty. The resul ts showed ti-u" 
susceptibility of the Lines with the exceptlon ot IR 1148-1~-2-3 
which showed tolerance at a 25% i"tection level, 

4.2.5. Results of the .Nurseries Distributed in 1984 

Of the germplasm distributed in 1984, we shall discuas the 
performance ot the materials included in the VIRAL-l, VIUAL and 
VI0AL-<·SW- nurserles 011 ttH~ basis ot the data received <as ot 
June :5(1, 1985) trmT! the cooper"tors in thf~ northern he¡"ispher~,. 

With raspeet to the southern hemisphere data has not been 
received except from the VIOAL sent to Santa Catarina, Brazil. 

VIRAL-T was planted in lB locations under tavored upl"nd 
conditlons in Central 'America a~d seven under irrlgated tropical 
condltions. lhe yield and diaease r~Bctions ot the best llnes 
in eaeh country are shown in lable 4.¿2. 

Uespite tt)e f~ct that the perforn,ance ot the gerrr!plasm veried 
trO"1 one locatlon to another, several lines showed good 
PC~'f'i'Ol~1f¡t:1nc~ in the sites under f'avol .... ed upland c:ondjtícHIS,. rht? 
yiRld ot these materials 15 shown in fable 4.23. -'hase lines 
wera tolerant ta blast, leaf se.ld, helminthosporiosis and 
~1he¿"\th blight in s~verv.l locations in the l"'E(,Jlon unde,'" h19h 
dlspa~e press~~e. rhese lines al~o had good Yleld in several 
lOCelt'lCllF; untJr2t~ irrlgatloo (fable 4.:,¿' .. ), lndicating titE?ll" good 
ad~ptAtion in buth ecosystems. 
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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-1-2 

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

RP 1845-83-45-1 

YR 1641-GH 59-7 

YR 1641-GH 12-S-1-GH 4-1 

YR 1805-17-3-21 

L 201 

Bluebelle (Local check) 

Brazil (RS) 

IR 19746-28-2-2 

IR 19754-15-1-1 

IR 19746-23-2-2-3 

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

P 33-C-30 (HPU 71) 

Local check 

Chile (ChillAn) 

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) 

ORIGIN 

Korea 

India 

IRRI 

India 

Korea 

Korea 

Korea 

USA 

IRRI 

IRRI 

lRRI 

lRRl 

India 

India 

IRRI 

Italy 

IRRl 

IRRI 

Chile 

FLOWERING 
(DAYS) 

91 

95 

92 

89 

9S 

103 

94 

87 

88 

90 

88 

90 

92 

94 

88 

57 

75 

75 

69 

70 

51 

a. Seale of 0-9: O· Resistant, 9 ~ Susceptible 

YIELD 
(TIRA) LODGING al 

9.4 

9.1 

9.1 

8.9 

8.8 

8.4 

8.0 

7.3 

6.3 

7.1 

6.9 

6.9 

6.8 

6.5 

5.7 

3.1 

3~O 

2.9 

2.7 

2.6 

2.0 

2 

3 

3 

2 

1 

1 

2 

1 

3 

1 

1 

1 

1 

1 

1 

3 

1 

1 

1 

1 

3 



TABLE 4.21. React10n to Hoja blanca under field conditions snd in the 

laboratory, oI five entries from VIOAL-HB in 1983. 

DESIGNATlON 

IR 11418-19-2-3 

B 2791B-MB-257-3-2 

IR 8192-31-2-1-2 

IR 17492-18-6-1-1-3-3 

IR 14753-120-3 

Checks 

Bluebonnet 50 

CICA 8 

Colombia 1 

ICA-10 

REACTION TO HOJA BLANCA al 

COLOMBIA VENEZUELA 

1 

o 
3 

4 

O 

O 

6 

5 

3 

3 

1 

1 

3 

5 

5 

3 

7 

9 

1 

2 

2 

3 

2 

2 

3 

2 

7 

5 

1 

3 

l'ERU % 
INFECTlON E.l 

-1--2--3- AT CIAT 

1 O 3 

253 

022 

O 1 O 

2 O 3 

667 

7 7 7 

O O O 
O O O 

28 

79 

88 

81 

91 

97 

9 

a. Scale 0-9: O - Resistant, 9 - Susceptible 
Under field conditions in Nataima, Colombia; Araure, Venezuela (two 
plantings) and Peru- 1 and 2 plantings in Huarangopampa aud 3 in 
Alenya. 

b. In the laboratory, with a colony having a vector poteutial 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 !f 
'EJ E.I ENTRY FLR. YIELD 

(no.) DESIGNATION B1 NB1 LSc BS ShB (DAYS) (T/HA) 

tlexico (PaEalou2anl Cam2eche~ 

3 P 1358-5-19M-2-1B 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-Z-1B 2 2 3 1 102 4.4 
S P 2231 F4-13S-6-1 3 2 3 1 101 4.2 
7 P 3062 F4-170-1-1 4 1 3 1 99 4.2 

Cárdenas A SO (T.Local) 3 1 3 1 103 2.S 

Guatemala (Cu~uta and Panzos) 

14 P 2231 F4-45-S-1B 1 3 3 5 113 8.8 
15 p 2189 F4-27-1B-IB-1-1B 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 F4-110-1-1 1 4 3 4 102 7.5 
5 P 2231 F4-138-2-1B 1 3 3 4 101 7.4 

lCTA Virginia eL. check) 1 3 3 3 105 S.7 
El Salvador (San Andres) 

22 IR 25909-11-2-2-3-2 5 2 3 102 6.5 
3 P 13S5-5-19M-2-1B 7 2 4 97 5.9 

11 P 3295 F4-26 6 2 4 99 5.8 
16 P 2053 F4-99-4-1B 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 (Guavmas, Coma~a~a snd San Feo. del Valle) 

2 P 2231 F4-138-6-2-1 1 4 4 105 6.3 
11 P 3295 F4-26 2 5 4 105 6.3 
5 P 2231 F4-138-2-1B 2 4 4 105 6.2 

17 P 2025 F4-159-3-1B 3 4 4 106 6.0 
22 IR 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 

CICA 8 (T.Local) 5 5 3 109 4.9 
Costa Rica (Cañas) 

17 P 2025 F4-159-3-1B O 5 3 103 5.9 
4 p 2057 F4-88-3-1B 1 6 O 97 5.4 
2 P 2231 ,'4-138-6-2-1 1 6 O 98 5.4 
5 P 2231 F4-138-2-1B 1 (, 2 97 5.2 
B P 2231 F4-138-6-1 1 6 O 97 5.1 

CR 5272 (Lo check) 7 7 O 91 3.0 

Continues ••• 
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Tab1e 4.22 (Cont.) 

DISEASES al 
FLR. El YIELD bl ENTRY 

(no.) DESIGNATION B1 NB1 LSc ES ShB (DAYS) (TIMA) 

Panama (Alanje. CheEo and Davidl 

16 P 2053 F4-99-4-1B 4 5 4 3 6 86 5.7 
15 P 2189 F4-27-1B-IB-1-1B 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 F4-138-2-1B 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. Seale 0-9: O = Resistant¡ 9 s Susceptible 
B1 and MB1 = Blast on the leaves and panieles. reapeetive1y; LSe = Leaf sea1d; 
BS = Helminthosporiosis; ShB = Sheath blight. 
Maximum 1evel observed in one of the two or three evaluation sites. 
(-) indieates that no evaluation was done. 

b. Yie1d and flowering. average of the sites evaluated in each country. 
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TABLE 4.23. Average yield (t/ha) of the best entries of VIRAL-T, 1984. plantad unrlar favored 

upland conditions in Mexieo and Central America. 

C O U N TRI E S 

EL COSTA 

DESIGNATION MEXICO al GUATEMALA a/ SALVADOR HONDURAS bl RICA PANAMA El PROH. 

P 2053 F4-99-4-1B 3.4 7.7 5.8 5.7 5.1 5.7 5.6 

P 2025 F4-159-3-1B 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 

P 2189 F4-27-1B-IB-I-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 4.3 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 

Chacks 

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 el 2.8 8.7 5.5 4.9 3.0 4.5 4.9 

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

Honduras. CR 5272 in Costa Rica, Toe. 5430 in Alanje and David, 
Anayansi in Chepo (Panama). 
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TABLE 4.24. Average yield (t/ha) of the best entries of the 1984 VlRAL-T planted under irrigation 

in nine sites in Latin America. 

C O U N TRI E S 

DESIGNATION COLOMBIA ~ MEXICO ~ NICARAGUA CUBA ECUADOR VENEZUELA SURINAM PROM. 

P 2053 F4-99-4-1B 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 5.5 

P 2189 F4-27-1B-1B-1-1B 5.8 4.1 7.4 5.0 7.0 5.4 8.0 6.1 

P 2231 F4-45-8-1B 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 4.4 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 El 5.4 5.4 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-I04 in Cuba, INIAP 6 in Ecuador, 
Araure 1 in Venezuela, Eloni in Surinam. 
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VIOAL was made UP of 184 lines and was planted under favered 
upland conditions in Guatemala, Costa Rica, Panama, Honauras and 
El Salvador: Tha cooperators avaluated the reactlcn ot tna 
germplasm to the principIe diseases= blast, leaf scald, 
helmintt,osporiosls and sheath blight. Tha resistan~e of the 
germp!asm to these diseases varied among the sites wlthin each. 
country and among countrias. The lines which h_d good 
peri'onnance in each country are shoum in Table 4.25. 

Data trom tbe VIOAL on lron tC:O(;lty were received frorn Santa 
Catarina, BraziL Ut tha 184 lines in the nL,rsary, 112 were 
rasistant to iron toxieity. Ot thase rasistani linas, 54 
combinad rasistanca to blast, as avaluated in CIAT-Santa Rosa, 
Colombia in 1984. Of tha 54 1 ines, 18 also had l'esistanee to 
grain blight evaluated in Santa Rosa. The reaetion o, the 
materials to these stresse. and the length of the crop cycle and 
yield observad in several sites under irrigated and favored 
upland eonditions, are shown In Table 4.26. These materials are 
of interest tor countries in whieh iron toxicity, blast and 
grain dlseoloration limit productivity. 

The observation nursery tor non-favored upland eondltlons 
(VIOAL-SNF) was made up of 49 llnes and distrlbuted to ~leH1CQ, 
Guatenla!a, El Salvador, Honduras, Nicaragua, Costa Rica, Panan,a 
and Vf..~nezuela. In Par¡éUTia, the nurserH lJ.J2IS Evaluated lD the flon-·-
favored upland eeOBystem o, Rio Hato. In the other eountrlEs. 
the evaluatlon -orresponded to favored upland rice conditlons. 
In rabIe 4.27· lines are presented whleh had the best 
per formanee 1 r. ,,,,eh eountry. 

4.2.6. Utilization of Germplaam 

lhe network 6t IRTP nurseries was created to help the natlonal 
programs with improved germplasm to be evaluated by the 
respective programs and tor their selection ot the most 
.'ppropr·iate rr,ateriala for' their pl'oduetion ecosyste",s. The 
majority of tha programa are evaluating ge~mplasm but are not 
.aleetlng materials despite the fact that the evaluatlon data 
WhlCh t~ley send us en germplasm received demonstrate the 
existance ot promisini materials for their productlon 
ecosl;Jstems. 

Some programs have selaeted several lines from the germplasm 
distributad in 1983 and 1984, some to be tested In yield trials 
¿,nd others as parents tor erossin9 projects. (Table 4.28). 

lhe ~ational programs of six countries reieased eight varieties 
in 1984 and J985 (Table 4.291. The variety released in Brazil 
is recommendad for irrlgationccnditions In tha state of SRnta 
eatarin.. Thi. varlety is tolerant of blast and iron toxieity. 
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TAlILE 4.25. Performance of the best entries of VIOAL, 1984, under 

favored upland conditions in five countries in Central 

America. !/ 

DISEASES bl 
ENTRY FLR. YIELD 
(no.) DESIGNATION Bl NBI LSc ES ShB (DAYS) (T/HA) 

Guatemala (Cu~uta, Cristinal 

213 P 2231 F4-45-8-1 1 4 3 4 115 8.2 
173 P 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 F4-1-3 1 3 5 3 115 7.8 
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 96 7.6 
179 P 2867 F4-52-2 3 3 3 3 96 7.5 
256 PNA 46-25-1-31 1 3 3 5 114 7.5 

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

El Salvador ~San 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 F4-138-6-1B 5 1 5 97 4.6 
193 SI-PI 692033 5 1 1 95 4.4 
182 r2862 F4-53-4 5 1 5 94 4.4 
194 IR 25587-109-3-3-3-3 1 3 102 4.4 
232 P 3282 F4-33-2 :3 3 5 105 4.3 

Local check 1 1 3 106 3.6 

Honduras (Gua~masl Coma~asua! San Feo. 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 Y4-99-1 3 3 5 1 104 6.2 
151 P 2053 F4-26-4-1B 5 5 5 1 103 6.2 

Continues ••• 

79 



TabIe 4.25. (Cont.) 

DlSEASES 'iI 
ENTRY FLR. YIELD 
(no.) DESIGNATlON Bl NBI LSc BS ShB (DAYS) (T!RA) 

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 S 1 102 6.1 
215 P 3299 F4-5 5 5 5 1 106 6.1 

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

Costa Rica (Cañas) 

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

Costa Rica 1113 (L. check) 4 O 5 O O 90 

Panama (Tocumen l Alanje l CheEo and David2 

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 Z055 F4-92-Z-Z-1B 5 5 5 2 4 96 4.7 
288 P 2030 F4-217-4-1B 4 4 5 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: O D Resistant. 9 - Susceptible. BI and NBl = Blast 
on leaves and panicles. respectively; LSc - Leaf scald; 
BS - Helminthosporiosis; ShB - Sheath blight. 
Maximum level observed on one of the evaluation sites. 
(-) indicates no evaluation. 
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TABLE 4.26. Plant cycle lengtl1 and yield of entries from the 1984 VIOAL, 

resistant to iron toxicity, blast and grain discoloration. 

REAC'fION !.I IRRIGATED bl FAV.UPLAND ~ 

Fe 
DESIGNATION Toxc. BI NBI MG 

FLR. YIELD FLR. YIELD 
(DAYS) (TIRA) (DAYS) (TIRA) 

P 3299 F4-86 O 

P 3304 F4-12-1 1 

P 3295 F4-43 2 

P 3284 F4-5 2 

P 3094 F4-1-3 O 
P 2859 F4-99-1 . O 

P 3059 F4-79-1 O 

P 2231 F4-138-2-3 1 

IR 3262-3-9-4-5 O 

P 3304 F4-58-1 O 

P 3059 F4-25-3 O 

P 2867 F4-52-2 2 

P 2231 F4-13-2-1 O 

IR 19670-263-3-2-2-1 2 

P 2887 F4-9-4 1 

P 2862 F4-53-4 1 

P 3081 F4-78 2 

P 3304 F4-5 O 

CICA 4 2 

CICA 8 1 

123 

132 

2 1 3 

433 

232 

333 

131 

212 

4 2 2 

434 

332 

232 

333 

322 

223 

233 

432 

332 

797 

444 

103 

104 

103 

99 

112 

101 

99 

103 

106 

102 

97 

94 

102 

108 

103 

104 

107 

94 

91 

105 

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

7.0 

6.7 

6.5 

6.1 

6.1 

6.0 

5.9 

5.9 

5.9 

5.9 

5.8 

5.8 

5.7 

5.7 

5.4 

5.1 

5.0 

4.5 

4.8 

6.3 

100 

99 

101 

98 

108 

101 

94 

98 

99 

106 

lU2 

96 

100 

105 

99 

97 

102 

96 

95 

104 

5.8 

4.9 

4.9 

4.7 

4.7 

5.7 

4.8 

5.5 

4.6 

3.8 

5.4 

5.1 

5.1 

4.3 

5.7 

4.6 

5.0 

5.1 

3.4 

4.8 

Iron toxicity in Santa Catarina (Brazil); BI, NBI and MG en CIAT
Santa Rosa (Colombia). 

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

c. Average of 13 aites (five in Honduras, four in Panams, two in El 
Salvador and two in Guatemala) 
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TABLE 4.27. Flowering, yield, and reaction to diseases of the best VIOAL-SNF 

entries from 1984 in seven eountries in Latin hmerica. !I 

DISEASE REACTIONS ~ 
ENTRY FLR. YIELD 
(no.) DESIGNATION Bl NBl 6hB BS LSe (DAYS) (T/HA) 

Mexieo ~Cam~eche) 

333 UPL RI-5 3 5 1 1 95 4.8 
334 IR 6023-10-1-1 3 5 1 1 99 4.4 
336 C 894-7 1 5 1 1 99 3.9 
331 16871 (IAC Irrad.Dwarf) 2 3 2 1 99 3.7 
338 MR 24 3 5 3 1 100 3.5 

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

Panama (Rio Hato) 

312 P 1035-5-6-1-1-1M O 2 110 3.3 
345 P 1332-3-8M-1-1B 2 3 125 3.2 
301 lRAT 112 O 73 3.1 
344 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 

Toe. 5430 (L. check) 2 5 117 1.8 

Guatemala (La Maguina) 

341 PAU 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-SM-I-IB 2 6.1 
332 lET 4082 (CR 138-1040) 1 2 1 6.0 
303 C 1008-1 1 2 2 5.9 

lCTA-Cristina (L. check) 2 4.7 

El Salvador ~Sta. Cruz Porrillo~ 

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

Local check 5 101 1.8 

Nicarallua ~Malacat0:ta~ 

333 UPL RI-5 94 5.3 
328 IR 5105-156-2-3 88 5.2 
319 IR 3179-25-3-4 87 l, .9 

312 P 1035-5-6-1-1-1M 94 4.8 
322 lR 841-67-1 91 4.8 

CICA 8 (L. check) !OS 3.5 

Continues ••• 
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Table 4.27. (Cont.) 

DISEASE REACTION b7 
ENTRY FLR. YIELP 
(no.) PESIGNATION B1 NBI ShB BS LSc (DAYS) (TIMA) 

Honduras ~Gua~mas. Comazae¡ua. San Feo. del Vallel ~ 
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 PATI 50-B-25-1 3 3 5 113 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 

Vene~uela (Araure~ 

347 IR 10781-75-3-2-2 1 1 110 6.7 
305 P 2054 F4-26-4 1 S 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 e 894-21 1 3 105 5.4 
324 IR 4744-295-2-3 1 3 100 5.4 

Araure 1 (L. check) 4 1 :3 105 4.6 

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

b. Seale 0-9: O = Resistant, 9 E Susceptible. BI and NBl = Blast on leaves 
and paniele, respectively¡ ShB = Sheath blight¡ BS - Helminthosporiosis; 
LSe E Leaf seaId. • 
Maximum level observed on one of the aites evaluated. 

e. (-) Indicates no evaluation done. 

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

distributed in 1983 and 1984. a{ 

COUNTRY{PROGRAM 

ARGENTINA 

CORRIENTES 

~:NTR.; RlOS 

BRAZIL 

CNPAF 

IRGA 

EMPASC 

CHILE 

COSTA RICA 

CUBA 

ECUADOR 

HONDURAS 

MEXICO 

DOMINICAN REP. 

PERU 

URUGUAY 

VENEZUELA 

T O TAL 

PARKNTS 

1983 1984 

39 5 

39 

a. lnformation supplied by the cooperators. 

Preliminary data for 1984. 

84 

1983 

66 

13 

59 

2 

13 

17 

86 

4 

18 

4 

165 

447 

YIEtD TRIALS 

1984 

4 

24 

19 

6 

20 

4 
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TABI.E 4.29. New varieties released by the National Programs in Latin America 

in 1984 and 1985. 

INSTITUTION !1 
COMMERCIAL 

COUNTRY NAME DESIGNATION YEAR 

llRAZlL EMPASC EMPASC 104 IR 841-67-1-2 1985 

COLOMllIA ICA ORYZICA 2 P 2023 F4-74-2-1B 1984 

COSTA RICA MAG CR 182.1 P 881-19-22-4-1-1B-CR 1 1985 

HONDURAS SRN YOJOA 44 P 918-25-15-2-3-2-1B 1984 

PERU INIPA PA-2 P 2030 F4-88-1-2 1984 

pERU INIPA PA-3 IR 4570-83-3-3-2 1984 

VENEZUELA FONAIAP ARAURE 3 PR 106 1984 

VENEZUELA FONAIAP AMURE 4 P 2217 F4-30-4-1B 1984 

a. EMPASC '" Empresa de Pesquisa Agrícola de Santa Catarina 

ICA " Instituto Colombiano Agropecuario 

MAG = Ministerio de Agricultura y Ganader1a 

SRN '" Secretaria de Recursos Naturales 

INIPA .. Instituto Nacional de Investigaci6n Agropecuaria 

FONAIAP .. Fondo Nacional de Investigaci6n Agropecuaria 

Oryzlca 2 in Colombia 15 racommendad for irrigat.d and favorad 
upland condltlC:m~,. lt 15 a high-- yialding var~ety, tolerant ot 
tungal dis ••• es and hoja blanca. 

PA-2 and PA-3 are recommendad tor the areas under irrigatlon in 
larapoto and Bagua, Peru, respect1vely. PA-3 has shown 
tolerance to hoja blanca, the principie problem in Bagua. 

Tht, varif..'tie~, r€.!/E?ased ln Honduras and Costa fUca are 
reCrJfhfftendf2'd f~or tavored upland c:ondl tions. 

, 
In Venezucila, Araure 3 and Araure 4 are recommended tor favored 
upland and irrigDted conditions, reapectively. 

With tbe lIe", reorgi.mlzC!tJ.on of the IflT'P hlhic:h la Llnder 
cnnsiderdtic)n by the hE'ads ot thu natlonal prograf!ts and' tr.l bf-?' 
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cJl:-,;Clr.!:::;CA .. :'cj ln tlris mE.~('!tlTlg, we e:·~p(:-"?ct to tH:?t1:[?I" serve th(·:::o 
C:(")C!\ .. jC:I~·¡.\tC!t"S by suppJying thE\n. tlIlth ger'mpJ.aslrI which is "'ot .... e 

aprJrop~late tor the differeTrt ecosystems oi each countr~. At 
thf;' S¿·:\llrE' tinre, 1 t i~i hopf.?d that the coop€?rators uli 11 cCJnc.pnt"rat"c· 
rnr,re uf tt)eir resources on the evaluation, selectioll, 
multiplication ot seed and the rapid release to farmurs ot these 
promising materials. The only way to increase prodLlctlVlty 15 
to stobilize yields Idiversitying vorieties, with fewel' problems 
ot diseases and pests), reduce lmportations (for countries b1ith 
a bc).lancf:? of Pi:\UITII::?nt df.?1~lcit) Ol'" to increasf.? the expot"'t VOIUHIE' 

(tor export to other countriesl . 

• 
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5.1. COSIS U~ PHuUUClluN IN LAIIN AM~RICA ANDIHE 
CAklSB~AN: A GUIUl FuR [HE 
lliLN JI F 1 CId j UN uf- PflODUC 1 ION PfW_P..LEMS 

EdllJard Pulve"* 

5.1. 1. lnh'oduction 

lR1P ia a liaison between CIAr-INRI and the national programs to 
too.ent tlle di<:;semlnation and utiJ.izatlon ot- rice gerrrll,laslfI. 
Undoubtably, improved varieties continue to play an important 
rnle in the soarc::h for h19het" and ff,CH"e stable yie!ds .. 
r~eve-rt hpJ ,.ss, over thE? past severa! years, sorne rice product ion 
zonas have lncreased their preductivity notably due to the 
"doption ot Oledel'n ¡'ice val'iefles, to such an extent the1t it i5 
di fticul t to achleve allc.ther great increase in yH!ld Wl tll npw 
varieties. In tllese cases, crop nl811agement has lJecon,a tt)~ 

principie l1miting tactur in terms ot crar productlvity or 
production etfieieney. 

As part of the new focus On rice cultivation, the lRlr sent out 
a questionalra te natienel programa In the regien requesting 
data on the produetion per hectare in the dltterent ecosystems 
ot Latin lifllel"icci <3JI(1 the Carlbbean. rhe dala r(-?ceived hav.,:·? been 
sUlfI,"ari",,-¡j and ini'ormC\tion added on costs in other countries or 
zones. 

lhi. typa otan.lysls is usetul to us as an indie.tion of the 
productlC1!1 pl'oblerrrs fOlll1d in our eounl:ries. In the first place, 
it t-acilJli'ltf's the identitication ot the nlost ímportimt lin'ltinc¡ 
factors 1 n crap 'fI"nagement and the establ i shment ot reseal'ch 
priorlties arlanted to lower costs. For example, heavy 
investmant in pesticida application, lndieates the need tu look 
tor other methods of control ot pests and diseases. lIn the 
other h~nd, a small in~egtment 1n nitrogenous fertillzers 
-indicah?s that thl? research on nitrogen ti"atl(::lI1 wlth A"gJ..1.E.. or 
other organlsms merits low prlority. In the economic analysis 
ot- CCISt5;, emp~,asls Sllould be laid on the interactlons ot 
dlf'fer~'nl i1';1I'CllH:1nric Pl'i:!c:ticr?s. In a11 the (~COlClgif"s of tll'" 
reglon, weeds constitute 8n irnportant liJTllting tactor. ¡-Iore 
adEqUf:\tn and (~C.OllCHfdc cont)"ol of weeds \.dill reBLllt in savlngS 
in cfther pr'~H:tlC('?S such as sped den!.:5it'!", 'l'~?rtj.l1zatj.rjn, c:oT1t."rol 
ot P(~~~ts and dl!'':'~~(;:\~-sc:~s, Bn(j a better h(",rvest: dtH:-? to le:~ss lodging. 

* AgrOnOIlHst, ¡"roduction s!>stems tor !\gron'JfflY, CIAl Rice 
Program 
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~Ihe other great vi1.1ue ot cost analysis is an estlrllate 01- the 
profitability ot the crop In relation to government pollcles. 
In SOOIE? cases, the price rec:eived by the ricEl producer 15 too 
low to stirroLtldte production. In other' cases, thE prlct~~, 
received are over the price/t o, tha big Exporting countr10s. 
This can rE?f~uJ t in unnecessary and hi9h subsidles al" OH thC? 
other hand ill excesslvely high cDsts/ha due to tactors U1hlCh are 
controlled by the Ilatlonal governments such as inputs, credit 
and m«chlnEry. 

In this' study, the production costs and tha price oi- rough 'rice 
were ana!Y2ed In 1~ countries in Latin Amaries and tha 
Caribbean. lha idea was to idantify tha factore WhlCh limit 
productlon or can ma.~e the costs of rlce pt'Oductlon excessive_ 
In sanie c.a!'::,es, alternatives were s:uggested which might reduce 
ttle production costs or increase ~lelcjs; either OllE ot which 
rroight increa •• the profitabllity ot the crop, thus stlnrulatlng 
production. 

5.2.1. lrri9at.d Ric", 

5.2.1.1. Importance of irrlgated Rice 

lrrlgated rice le the predomlnant production system in Latin 
('<'!1Ií~:~r)ca and thE.< CarlbDean, toti:tlling apprQ>~im¿itel!J ~5/. of the 
t\nnual py·oduction. In some countrlt~S sucrl ~s Argentln2, eh) l(?~ 
Cuba, 'IJamaJca, Surinam and Uruguay, the praductlon 1S 

exc]usivE?l~ lrr'ig~tE?d.. At the 58file time, irrig~'tf.?(! rice i5 
responslbie tor 98% uf the productlon in the Domlnlcan Rapubllc, 
921. HI Colon.bla, 8-/% 1n Peru, 76'/: in Paraguay, ana -/07. In 
Ecuador. In 1'1",>dco, n,ore than 601. of tl'ie pr'Esent procluctlor, i5 
irrigated and there i5 an enarnlCJus ¡.:.otential to lflcrease 
production in this ecosystem. "'E:ven in Hra211 ulhlCh h,.,$ ttre 
hlghest prCJduction of upland rice In Latin Alflerlca, lrt 19atecr 
r"ice j,s inc:t~t:'asing in 111lPOr"'tance and lSi pl"'esantJ~ il·(li% ot ttlE' 
total productiol1. Tl'iese f'igL\\'ee clear}y demon5t'(8tl' the 
importance of irrigated rIce In this regjcIl and consequerltly, 
this stud~ COllcentrated 011 this production s~5tem. 

5.2~1.2. Panorama af the Productlon Costs ánd Prices~ 

An economic analysis of rice 15 re18tively sin'Pl~; requiring 
infc;'I"rTtatlon only on the costs lncurred In tl.e production ot a 
hE"Ltt=ll"e, tht? ~Jield obtained d1i(j the prlce oi" rOL,gh rice. The 
valldlt8 ot any analysls depends llPon the E}:sctitude of ttl0 cost 
E'stlflI2ltes. frequently, trie cosls ot product10n i:\l"e E){Pl"'es<:;:.ed as 
cost/mt~ HDlIJt-?ver, this 1S a unlt of prcJc!uct lon efficiency.. rhe 
c.)J11~ llJay to c.ompare the pl'oductJ on 1:.{Olong countr 1\2$ and to detect 

exceSSlve costs 15 to express the costs b2~~ed on a hectare 
(cc¡sd./he\). Gener'ally, the prodLlction effi Clenc:y (cost/rllt) lS 
{hQí"e varl¿"ble ttlan the cost/ha Slnce ttlere are grea,t d11-tei"f~nces 
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in yj81d among countries and evell within a country. Itle 
protitEatHlit;J can be measured In tons 01" by hectare but the most 
comrnon eJ;pressicm l. b;J ton5 due to the f¿lct that the Pl'J.ce ot 
t"'ough t-.j.(:e is exPt-'€2ssed ln tOTlSN Nev(;:I'(·thc?less, a f¿trlf¡er 1S rnOf'f:: 

int.rested in the protitabilit;J per hectare because the loans 
which he receive. are calculated based on hectage. 

The average cost of producing a hect~re of irrigated rice in 
Latin Anmrlca was @ US$lo0, for the 1(i'8:5/84 harvest, u)hiel, 15 

less than 50% that requlred to produce a hectare in Cal\fornia 
(fable 5.1). In VenezLlela, Paraguay and Guyana, the eapi t.,l 
necessary to prodLlce a hectare ot irrigated rice u!as less than" 
uas ~00. By eontr.,st, the production costs per hectare in 
Colrnnbla were 2-J times higher. In Brazil, the costE ot 
production/hactare variad conslderably, belng only US$ 550 in 
tha state ot Santa Catarina and US. l,00~/ha in Rio Grande do 
Sul desPlte the tact that these two productlon zonas ara 
cont19UQUS. In Pal~u, the third lal~gest ricp producer in Latin 
America, costa ranga trom USS IU0-8~0/ha. 

"Ihese great variatlons In the capItal used to produce a hectare 
o"t ruco sl,o'., thal: the syate~,s of" p,'o'luctlon are diftGrtmt not 
only among countries buí also wlthin ~ couTltry. As a 
consequence, tt lS not practical to generalize on production 
problen,s, nor is it valid to generalize on the costs ot 
productlon among ecosystems due to the variations found not only 
witl)in an ecosystem but among them4 

On the average, the production efficiency of irrigated rice in 
Latin A,,,,,rica ia adeguate since it costa US$ 1So/mt. In 
compariaon, the efficiency in Calitornla is inferior with a coat 
of USS 23B/tm. However, there are countrie~ in which the 
production ettlciency i~.5 lDW resLtl ting in a cost/mt WhlCh ís 
higher than the price/mt. Countries where irrigated rice 
production la not protitable are: Argentina, Ecuador (in 19831 
alld Pallama in 1984~ In thsse three countries, rica was not 
protitable due to tI,. fact that the Ylelda wer. rel.tlvely low 
13.~ mt/haJ, .nd in Argentina and Ecuador (durlng 1983/84) rough 
rice prices were be!ow the international market price. In none 
of these three couni:ries, were the pr'odLtction C:C\~¡ts e>~cE?ssive 

and the only alternatives are to lmprove Yleld and/or to 
lncrease the price of rough rice. In Brazil IRio Grande do 
Sul), and present1y In Colombia, the productlon coats/n,t are 
almost .qual to the prlce o, rough rice. lhe farmerR In these 
regions are in trouble. In addltion, the prlce of rough rice is 
€:~quiv¿41en't ta tht? ill'ter'natiolli:\J price.. CCJlonlhli'" has t.~H-:: highest 
productlon costs/tla in Latirl AtAerlca Alld ttle yiclds are also 
relativalw high being an average ot 5.5 mt/ha. lha on1w 
solutinn to í,npruv,,, the prcll"ltabilltw of il"rigat~,d rice is to 
si9ni 11c:anl'1~~ redUCE';' prochu::1: ion coc.>ts/ll8. In Hio Gri;~ncle do Sul, 
~razil, the coste/ha are !Iot as high CUS$ 9J8/ha) and thera ls 
the posslbiJity to impl"OVP yield by a1' least 1 nlt/t)Q. 
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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 1984f85. (Information provided by the leaders of 

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

Price rough 
Total Cost Yield Production Cost rice 

Country Year US$/Ra mt/ha US$/mt US$/mt 

Argentina 84/85 691 3.5 198 112 

Brazil 

Rio Grande 84/85 925 4.8 215 198 
Santa Cat:arina 83/84 567 4.5 126 150 

Chile 84/85 586 6.5 90 135 

ColO1llbia 
~ Meta 83 1126 5.2 217 315 

Meta 84 1137 5.9 192 255 
Tolima. 84 1456 6.7 217 255 

Ecuador 

Transplant 83/84 747 3.5 214 133 
Direct seeding 84/85 715 4.0 179 264 

Guyana 83/84 259 3.3 79 200 

Honduras 83/84 657 6.0 110 200 

Mexico 84 676 4.5 150 208 

Pallama 83 93" 5.5 169 242 
84 829 3.7 223 209 

Continues ••• 



Table 5.1. (Cont.) 

Price rough 
Total Cost Yield Production Cost rice 

Country Year US$/Ha mt/ha US$/mt US$/mt 

Paraguay 83184 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 

Venezuela 83/84 438 4.0 UD 329' 

AVERAGE 760 4.9 158 202 

USA (California) 83 1669 7.0 238 198 



Jn ,~\11 tlll.:o othpl" cf,:turllr'lf.~S in thlS stud1:) il"i"lgated rj.Lf..~ is 
'pY'n1'ital)1C?~ In 1"'E~rLt antl VenezupJ.a, prQtit~:> are at a ma:·~imtHII tJLtt 
tor ditlerent rea50ns. ¡he price ot unl.ulled rice 15 equal to 
thf~ interrH:,\tional mar'k(;-It price ancj the costs of prc)duct lon/lld 
~ra middl1nq IUSS 700-8W0ihal Ihe high proritability 15 due to 
t.igh yield:¡; on the ordE'r of -, ",t/ha. In Vemezuela, the 
production/t,a is middling but tha costs are low (UeS 438/ha and 
there is a heavy subsidy of the price of rough rice (US 
$311,19 imt l. 

Use of lnPLtts 

General1y speal(ing, the average costs for seeds and urea are not 
excaSSlve I lable ~.21. lt.e only country Wltt. hiyh ssed costs is 
Colómbis IUSS l~M/ha). lt.is Is dua to two factors: Cal the high 
cas t ot cer ti l' 1 ed se,_~cl (US$ 68~li mt 1 ¿md a h i 9h qUa n t J. ty 01- s'~ed 

tor plBnting (25~ kg/hal. In truth, the cost ot the certified 
_sc.,d i5 not high HI rr21¿ltlon to its qLtality. In Colombia, roed 
rice UJBS a 11ig problem, but at p~esent there are tew al~eas with 
él hiSlh incidence of thí"} weed. I he fundi.'I!f,ental ra.,son tor tt." 
!learly complete elimination of this weed was the quality ot the 
certitied seed* As a consequence, we do not recommend redu~lng 
the prlce ol certit-ied seed since this cOLlld posslbJy reduce 11:" 
qual i ty. Never-theless, seed costs can be reduced by ,--educir,,,! 
t-h8 quanitit!J planted. Studies have bE,en done on optimum sC?ed 
quantit!J which Indicates that the quantit!J ot seed plantad c.n 
be reduced by at least 1~0kg without attectin9 yield. 

Stuc!1es carTü?d out in other parts o!- the world t',ilve shown an 
increase in the Yleld when thera are more than 150 plants/mL. 
Hawever, witt. a .eed quantity ot 250 kg/ha, tt.e tarmers obtaln '" 
density ot approxlmately 50W plants/m2. 

lh. price ot certified seed in southern Brazil 15 too low CUSS 
l~~/mt) and thi5 possibly explains its low quality. Red rice ie 
" severa problem in southern Brazil and the quality 01 rice seed 
must be improved to reduce tt.e incidence of this weed. 

lxpenditures for urea are not excessive in any country in this 
sttJdy. As a consequence, the research on the LIse of Azoll,\ in 
ihe biological tix.tion of nitrogen is not practical or 
economi ca l. 

lha big surprise in this study was the use ot pesticides, 
especially insecticides (labia 5.31. lt i5 not understood why 
~o many f'.;1rrf¡er'~j arE? applyil'H';J insecticldes nor u,hat insects ttlt?bl 

arf' trying tu eluTlin",te. HClUH?Vt,r, it ie knoum tt,at overt.lse of 
insecticidas can break tt.e bioloaica. balance resulting in 
graater usa ar lnsectides. It 15 essent!al to focus en this 
problem and tu elicit the farmers' cooperation in ttce 
identitlc¿"tlOIl al thp.se insects whíct, ."Z\re producing ec:oncHTlic 
darrl¿Hj..:? • 
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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 Programe). 

Seed Costs Urea costs 

Planting Total % Effect Total 
Frice 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 

lJ! 84 688 250 172.00 15.1 259 200 51.80 4.6 
84 667 250 166.75 11.6 271 400 108.40 7.5 

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 98 370 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 

AVERAGE 446 151 67.98 8.1 269 173 44.73 5.6 



TA.8LE 5.3. Expenditures ineurred in the p~otection of irrigated rice in several co~ntrie8 in Latin Amarica and th~ 

Caribbean, 1983/84 ar 1984185 harvest. (Infarmatian supplied by ehe leaders af National Programs). 

Data on lrrigated ~1ce in California 18 ?rsseuted for compar1son. 

COST Oy CROP PROTECTION 

Weed Control Insect Centrol Disease Control Total Cost 

% 
Applic. US$ US$ Applic. US$ US$ Applic. US$ US$ US$ US$ Total 

Country Year No. $/ha $/t,. No. S/ha $/tm No. SI'na S/tm $/ha $/tm Cost 

Argentina 84/85 1 37.50 10.71 1 10.00 2.86 O O O 47.50 13.57 6.9 

lIrull 84/85 1 29.68 6.97 1 2.00 0.50 2 20.38 4.74 52.06 12.10 5.6 

<1:> Ua Gnnde 84/85 1 29.68 6.97 1 21.66 4.74 O O O 76.66 17.00 19.7 .. Santa Catarina 83/84 1 55.00 a.2.l 1 21.66 4.74 O O O 16.66 17.00 13.5 

Chile 84/65 1 115.16 17.72 O O O O O O 115.16 17.72 19.7 

Colombia 

Meta 83 2 95.00 18.21 2 67.22 12.93 2. 56.68 10.90 216.90 42.10 19.4 
Meta 84 2 76.19 12.90 2 62.27 10.55 2. 67.86 1l.50 206.32 35.00 18.1 
'relima 84 2- 112.90 17.92 6 113.00 11.94 3 64.50 10.20 290.40 46.02 20.1 

Ecuador 

Trallsplant 83183 2 79.25 22.64 1 56.00 O O O 135.35 38.67 38.67 18.1 
D1reet Seed 84/85 1 33.00 8.25 2 56.50 14.13 O O O 89.50 22.38 12.5 

Guyana 83184 1 18.64 5.65 1 11.48 3.48 O O O 30.\2 9.\3 11.6 

RonduT&a 83/84 2 53.60 8.94 1 23.5u 3.92 O O O 77 .10 12.85 11.7 

Continues ••• 



. Tabla 5.3 (Cont.) 

ceST OF CROP PROTECTION 

IJeed Control lnsect Control Disease Control Total Cost -_ ...... -
X 

Applic. US$ US$ AppUe. US$ US$ Applie. US$ US$ US$ US$ Total 
Country Yen No. S/ha S/tm No. $/ha $/tm No. S/ha $/tm $/ha $/ttn Cost 

Kex1co 84 1 60.48 13.44 1 21.00 4.68 O O O 81.48 18.11 12.1 

Panama 83 2 72.50 13.18 2 51.00 9.27 2. 51.67 9.39 175.17 31.85 18.1 

'" 
84 2 57.82 15.62 1 25.50 6.90 1 25.50 6.90 108.82 29.4J 13.1 

'" Paraguay 83/84 1 13.13 2.63 1 12.42 2.48 O O O 25.55 5.11 5.4 

Peru 83/84 1 19.43 2.73 1 16.20 2.28 O O O 35.63 5.00 4.9 

Dominic.an Rep. 83/84 2. 62.24 10.92 3 55.86 9.80 1 20.85 3.66 138.97 24.38 17.4 

Uruguay 8l/84 2 42.78 9.51 O O O O O O 42.78 9.51 5.6 

Venezuela 83/84 2 44.00 U.OO 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 35.62 7.09 0.8 18.09 3.20 110.47 23.68 14.1 

USA (california) 83/84 2 88.66 12.70 2. 29.75 4.25 O O O 118.63 16.95 7.1 



TtH~' use I .• t in~,[lctlc:idps in colombia lS C'O the oi"der Ol 'lS$. 
2~i~J/ha r·,··pl'fiHmnt 1119 al,,,ofót ¿l1i. ot the production costo 
Pre~entlw, the CiAr Rice Program In elDse eoilabaratlcn with lhe 
Ff"~\fjL}rt:\ClQn hlaC1Dnrl.J dt.-: Arroceros and fCA l"l,rt:\ tocLISlng OH thlS 
py'oblE\m. 

5.2.1.4. Financing and Intere5t 

In Lc:\tin Amerlca, there are twrJ F'roduction s!.:lstems: strli::d 1 farms 
\dhich prfi·tjnminate in Peru. the lJ9minJ can RepubJ ie and "dnta 
Catarint3, H'r"azil and ather's; alH1 blg tarms tIlhieh e:\)"e rT¡o:::;t cocnnn:\T1 
in ColombIa and t<lO Grandt-.;.\ do Sul, P,razil. On 5JTtC\11 liJrnlS, thí:.\" 
caPltaJ invC")lved lH tlIdchllH?'ry 1':3 rhlrlUflal and thf~lr YH.,::,lc1s¡¡. tU"e 

tlenf>rall~ hiyh .. COl1Sequently, t~le production lB this !:::ystf?m is 
hlgtdy Pt"Jt i t¿ülle. (ln tt.e othey' hand, CI11 tt.e l¿<l'ge t"lr'IT.s tbe 
CDSt 01 interaut represents a high pereentage of the tutal 
proc1lH.:t¡On r,:oüt due to tllP great qU$,ntit~ o1~ capital C()~;ts tor 
m¿\c:hif¡E''¡''~I. lt i~;¡. estimat'ed th¿1.t in th15 t~pe ot Pl"'Odl~clion the:'\ 
intnl'f1!st pn eqLllplf¡'~nt í5 1 lT.t/h". t-11 tt. ttH5 tYPE> of probia", thu 
only sclution 15 to try to minimlze the other expenditures and 
rné\}~imize yíelds. 



6. COLLABORAT 1 (IN REqUESTED BY THE NhT 1 (JI~AL PROGRAr1S 
FROM THE INrERNATIONAL CEN1ERS CIAT/IRRl 

6.1 Roundtable Di$cuasions 

6.1.1. Southern Cone 

Preside¡nt: 
~Ioderator : 
Participatlng 

M.A. de Oliveira 
N. Chebataroff 

Programa: Argentina 
Brazil (southel'n) 
Ghí le 
Paraguay 
Uruguay 

The participants in the roundtable discuSSlon identitied the 
general and specific problema which limit production in the 
countries In the southern cone. 

Weeds (gramineas and br-oad-Ieafed "leedsl and red rice, blé1st and 
JoU! temperatures are the principIe problema throughout the zone. 
Among the specitic problenls mer,tloned were: Iron to;dcity in Río 
Grande do SI..!1 élnd Santa Cataril,,,\' :Brazll; straight head anel iron 
toxicity in Corrientes, Argentina; sheath bllght, aten rot in 
UrLlgua". and ¡,io Grande do SL,l; and cel'cosporiosis, 
helminthosporiosis and grain discolorafion in Paragua~. 

6. lo 1. lo Gollaboration Requested 

Improved gernlplasm with large grain. and good milling 
quality (translucent rice with a high percentage ot 
whole grains) and wlth good cooking qualities 
(interlllediate amylose contel1t), tolerant to 
IoUJ tefhperatL\reS, iro11 toxici ty, straight head and 
blsst. 

Segregating materlals, principally in the F2, and 
material. troro anther cultivation. 

Assistance in crop management , especially in 
the control of meads and red rice. 

Assessment by CIAr scientists througll annLlal visits to 
identify problems and recaive assistancs in the 
evaluation and selection of germplasfh during the tlowering and 
harvest perlods. 

Tr81111119 of parsonnel in short course. at CIAT in the 

97 



dithJrl.,,,t PI'O'ójY'CUl'! disciplines, produc:tion .:mLI 
sesds; i11 in-countrw short courses in the southern 
con€" alld training ¿It thf~ post-graduate level (MS). 

Provjsion of laborator~ equipment 

6.1.2. Tropical South Amarlea 

President: 
Moderator: 

F. Z j mmern,an 
D.Leal 

Partieipating 
Programs: Solivia 

Brazil 
Co J "n,b i.'l 
E.cLlador 
PerLI 
Venezuela 

In this roundtable di.eLlasion the delegates from Bolivia and 
f'eru dicJ 1I0t partieipate. "1 ~,e participants tro,n the nther 
countries (Brazil. Colombia. Ecuador and Venezuela) idantitled 
the tol10wlng problems: 

Existence of few varieties with high yields, which 
haya a similar genetie base. 

Weeds and red riee 

Diseases: prineipally blast, 
bl~nca, grain discoloration, 

leaf seald, hoja 
and eye spot. 

lnsects: principally stemborers, beetles, alld water beetles 

Crop managament, fertilization and wead eontrol 

Laek of certified seed. 

Sails, iron toxicity on irr19ated acid sOils; zine 
deticIBncy in irrigaled alkaline soils; salinity 
(Ecuador and the coast of Peru) 

6.1.2.1. eollaboration Requested 

Improvad germplasm, large grains and gaod milling and 
cooking qualitles, resistant te leaf scald,' 
bl.st, hoja blanca (Colombia, Ecuador, Peru 
and V"-m,,zuel,,\), iron toxle:ity, salinity (I:-cuador 
and th~' ceast of Peru), floodlng and suseeptibility 
t~ shelting. and a long crop cycle IBr8zil
Amazonia} lO 

Assistance in crop mal1agement, principall~ on 
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l"f2rtlJ l~·"tian cH-l"lC¡ellCY, heH'tncides and conti'ol ot 
Y't¿"d rice. 

~arents rb0istant to leaf scald and a methodnlogy foY' 
the evaluation ot matprlals tor this disease .. 

Vetermine the levels of ~conomic damage ot insects, 
principally beetles, stembarar& and sogata 

Distrlbution ot publlcations, principally on studias ot 
red ~ice and grain quality 

fraining of personnel in short courses in 
entoffielogical problems and hoja blanca in CrAl, short 
courses on seads and, training at the postgraduate 

-1 E?V8 1 (f·1~). 

Economic support so that the leaders ef nationel programs 
can VlSlt eIAI te update their Skllls. 

6.1.3. Central Amariea and Mexico 

p)"(!S i den t : 
l'1oderatorl 
Participating 

E. Espinosa 
J.L. Armenta 

Programs l I:osta Rica 
El Salvador 
bua tell,'ü a 
Honduras 
t"l<),: i ca 
Nicaruagua 
Pan ama 

In this roundtable discuesion Honduras did not participate. The 
participants trom the other countries identified the followlng 
limitations on rice produetion in Central Amerlca and MeMieo. 

Urought due to erratic rainfall 

Waeds due to lack o, r.s.arch on their cont~ol in the 
upland ecosystem 

DísPi:n;;f.'5, print:ipally blast, leaf seald, 
hpJ!hlnrt,(\C;POrlosis and gra!n discoloration 

Jn,-,uLls, f'Y'lnClpally bcetles, borers and stemborli?!'s 

S011s! pf'Dsphorus deficiency 11\ acid soils 
IAtlantic coast of Guatemaja; Tabasco, MeMico; 
Uavid, Panama; ~u~nacaste, Costa RIca 

~lQoded soils In labasco, Mexico 



- L¿,ck ol mach >r,c'" y ad,~c¡ua te i"or sma 11 farrr,ers 

6.1.:5.1. CollabOl'atien Re'luested 

lmprCIVt'd gern,plasm with 10n'3 gr¿üns and goot1 0,1111ng -and 
cooking quality, with combinad tolerance te tungal 
diseases and drought 

Segregat1ng germplasm with intermediate- long crep 
cycle princip.l1y tor Guatemala and El Salvador 

That the IRTP llurseries from IRHI be evaluatad in 
Panan,a where the favored LIPland ecosy~,tem lS most 
representative of the region 

1r-ain1ng of personnel in short courses in CIAT and 
INRI on seed technology, tissue culture, land 
preparation tor irrigated rice, evaluatlon and 
utilization (bLU) and transference of technolo;y 
tor extensionists. 

For training at the postgraduate level IMS) we 
request that INRI do this in Latin America through 
agreements between IRRI and certain universitie. in the 
rf.~g i on 

Assistance in crap n.anagement, princlpally in 
the control ot weeds and .ftlcient upland 
fertilizatian 

Carry out production studies of upland conditions to 
r8duce costs 

Maintain support of the lDIAP-CIAT cooperative 
research proj8ct 

Scientists in the CIAT Rice Program should carry out 
visits ta the national programs in the region 

Distrlbute to Mexico the hwbrid rice and rice tal" 
flooded conditions 'rom IRRI 

AssIst in the ifflple",entation of appropriate mac_hinen~ 
tor 5mall f,-~rn""rs in what relates to land preparation, 
planting, application of inputs, harvesting and 
thresh1ng 

6.1.4. The Caribbe,an 
President: F. Cuevas 
Hoderator: V. Castillo 
PartiClpating 

Prn'd1'arr,s! 1:.1 u: 
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Cubil 
Guyana 
Hai ti 
.Jamai ca 
I.)nrrIÍ n i Ci3.n Repub 11 e 
Surinam 
Trinidad and lobago 

In this roundtable discussion, Cuba, Jamaica and Haití did not 
partlcj.pnte. The dE?legates j-rom, the other cOLmtrles fpl t th"t 
rice production in the Caribbean has the following problems: 

High costs ot product ion and rllarket i n9 

Lack ot j',;n,all ",aehí nery for the di tterent crap chot'e", 

Weeds and red rice 

Lack ot water and íntrastructure, principallw 
for soll levelling 

Lack ot certified seed, what exists 15 a mixture of 
var ie!" ifJS 

Problems with rats and 
blrds 

6.1.4.1. Collaboration Requested 

Improved gern,plasm with a short- intermedlate 01" long 
erop cycle, long grains with goed milling and COOklng 
qualitlea, tolerant to salinlty and adv.r~e sOils, 
and which ·responda to low input. 

Visit!; by CIAl sC:ÍE~ntists to nation ... ¡ progr."n,., te 
evaltAate research projects 

Establishment of the IRTP network in the Carlbbean with 
its hoadquarters in the Dominican r,epublic , 

Support for tl.e llTlplementation of small 
equip"'<.ent in land preparation, planting .a>nd the 
applicatlon ot Input •• 

Tr8ining of personnel in short production courses 
for seeds aJld entomology 

Ade<\uate technol09'd for the production of upland rice 

In agronomy, fertllization studies, princIPally on the 
utill~~tJOn erticlency of nitrogen and Azol1a • wead 
control "'" ti post--harvest stLlChes 
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7. RE(lR6ArHU,ATI':.t~ Of.' THE IRTf-' IN LATIN AI1ERICA A"U IHe 
CAR 1 !'"l:.~:AN 

The raorganizBtion of tl.e lRIP in Latin Amarica and the 
Caribbean was discussecl bn the basls ot • document elaborated by 
the Scientitic Representative ot IRRI for Latin Amarlca and tlle 
leader of the CrAl Rice Programo In this document changas ware 
suggested with respect to germplesm evaluation. the tormation of 
an observaticin nLu"'ser~ with specitic ma1-~rj~ls 1~or ttH? ditfey'ent 
ecosystems, 5pecitic nurserjes ulhicll the national programa 
reguire, to be dlstributed dlrectly from IRRI, and changes in 
tt'J(~ 'pre~,)ent systern 01' con1'er'enct?s-; and workshC:U:-1 s .. 

This doeument was distrlbutad tu the heads of the natlonal 
programs tor tllelr study and suggestions or modifle.tlans to be 
discussed during the individual group meetings. Four work 
grC1UPs .'ere formad as follows: 

1. Southern eone, represented by tha haads uf programa in 
Brazil (Ria Grande do Su! and Santa Catarinal, 
Uruguay, Argentina CUrY"lentes), Paraguay and ChIle. 

2. Tropical South Ameriea, represented by the heads 
of the pragrarr,s ot" Hrazil (trL1Plcal), CololT,bla, 
Ecuador anti Venezuela. Peru and Bolivia did not 
participate. 

3. Central Ameriea and Mexieo, representad by the heeds of 
the progrB,ns of Mexico lirrigated and upland). 
Guatemala, El Salvador, Ni~aragua, Costa "Rica and 
Panama. Hondll"as did not pay'tlcipate. 

4. The Cari~baan representad by the heads ot the programs 
trom Bel i,:, Guyana, Surinam, the DOIT'lniean 
Republic, and Irinidad and lobago. Haiti, Jamaica and 
Cuba did not partlcipate. 

7.1. DISCU8810N ANU CONCLUS10N8 

'he worl,groups which met individually, discussed the propasad 
challges and presentad their moaifications and suggestions in tha 
pl!:mar", seSS1fJl1 for dlseussion alld final approval. 

rhr,~~ print:1Pl(',~ flJ{id]fic:¿~tions propD~:;.ed by thrt 1'out'" t.dor!..: grOLlpr; .,;\nd 
accc~ted in the plenary seis Ion were as follcws: 

1.1.1. Gerntpl~sm EvalLlatlon 

fhe tour grollPs t:o!l~;lllcl'ed that the evalLoation ot gern,plasIT, lo' 
th('~ IHJf' nur~;"f:rle~.J COrTIln<;J f"rorfl íf<RI in 1~leta where thf¿re is 
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f:i-trnn-:..:¡ dl~f"',~s:;,(~ Pl·(;::S~:':;Ur"'P wou.td jp<J.d to ttíe eJ.imlfl-ation ot 
intpI"tE'stlng fflilterli:ds l~t)r nthpr PCnSystF,)rT!S with less dlSeaSe 
prf;~S~;Urf.l .. As a Y'es.-;ult', it tuf:\:;:, su(~gest~3'd that evaluatlon sites 
be in,luclf'd in Panwn,:;, Peru, the Dominican Hepublic and sorlt" 
sitt;~l ln thc SnuthC::'I"1l COl1e. This 5ugg~~t:;tiQn wa~ hJidel~J di~~-¡cuC::'sed 

anel it l,'as a'jl'"('ed that Panama lJJouJ.d be anothl?l' site for 
gern,p]asm evaluatlon. With respect to the Domlnican Republic, 
tha partlclpants wera informed that tha IR1P network 10r the 
Caribbr.'>an consídl~r's this country as an evallJation and t;:.:.election 
sita of n,atarlal. for cooparato~s In the Caribbean reglan. 

With ruspect to Peru and another site in the Southern Cone, the 
budget limitations do not allow for more evaluation sltes. 
However. an att&mpt lJJill be made to procure funds so that in 
tI,,, fuhn"!!:; the gerrr,plasm evaluatlon can be broadened to include 
thes& sites. 

7.1.2. Nurseries 

Form on8 observation nursery IVIOALI wifh SPBCltic sets 
tDr dlfferent ecosystems. lhe cooperators would only 
receive the set or seta tor their specific ecosystems. 

Oiscontinue dispatch from CIAr o, the following nurseles far 
salinity (VIOSALI, lo. temperature IVITBALI and 
flooding eVIRAL-FJ. The programs that require 
these nurseries wil1 solicit them from IRRI 
through tt,e IRTP-CIAT. 

Th" national programe can request any nursery or other 
materi¡;\ls from lRFU through IRIP-CIAl. 

7. 1.3. Conferenc,,'" 

A central conference in CI~r every threa years with 
the partlcipation ot the heads of the national 
pro'jrarns. 

Regional conferences In altarnate y.ars: 

a. PCGMCA every twa yeara ter Central American and 
Mexican programs. 

b. lrrigatad rice meeting in Brazil every t_o y.ars for 
the programs in the Southern Cone. 

c. Caribbea", every two years in one of the Caribbeal1 
COttntrlc-:'5 tO\' thl~ prngri.\fClS ín the region. 

7.1.4 Selection Mrnetirlgs 

lhese selectiotl Inectlngs substltute the observation trIpe and 
wDulel bp carrlod out: 
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¿.l.. ) n r',,'HiLlIfI2\ €fVL'l~~-J tl1JO ~H2art; tnr reseal"chers f-r'om 
eountries in the al'ea and MI2;;i¡:o. 

b. In Colombia (Vlllavieenciol everw two wears for 
researLhers in couYltries not illcluded in ttle regional 
meetings: BolIvia, Colombia, Ecuador, Peru and Venezuela. 

c .. Dontinic:an r~eptlbl ie, eVf!ry two years tor researchers 
in th~ Caribbean ¡:ountries. 

7.1.5 •• Advisery Committee 

lh. ereation of aan advisory conmittee of the IRTP for Latln 
t\ll¡(:¡rica iUid tllp. CaribbpiHI w¿~s approvt:.~d, to ¿Hlal~ze, Rpprc.lve, and 
r't:.~ct:Hhlflti'f1d tht.1 rl?searr.::h poI icie':5 anú 1,~r2dl,C ot iha nt?tu1ul"'k .. 

In 1¿lbl,,· /.1. tile changes é\pprovecJ fCJr the lH11' netwDrk te)!' 
Latin Amorie" antl the Caribbean are sLtmmarized. 

noe í1dvl!,c.ry Camrni ttee far IRH' ter Latin Arnerica and th¡,~ 

CiH" 1 bbeL~n IJlh i eh hilas approved unan1 (l'II •• IOllS 1 ~ was cornpt')sed of 1111 
fll(!lflb~"!rs (1 ¿'\I:J 1 Q 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 International Rice Conference, carried out in CIAT. 

Augost 4-9, 1985. 

Activity 

Germplasm Evaluation 

a. IRTP-lRaI nurseriea 

b. Nominations by National 

Programs 

Seed Multiplication 

a. Germoplasm selected in 

evaluation sites 

Nurseries 

a. Observaction 

b. Spec.1f1c 

VIOSAL 

VITBAL 

VIRAL-F 

Changes approved 

a. Evaluate in three aites: 

- Meta: Irrigated, acid soils; favored upland; 

upland- acid soils savanna 

Panama: In the IDIAP-CIAT project ecosystems 

Dominican Republic: In the IRTP network s~te fOT 

the Caribbean 

b. Multiply seed in CIAr-Palmira and include all the 

nominations in the VIOAL 

a. Multiply seed in CIAT-Palmira. 

Final selection of germplasm for distribution in 

Latin Ameriea. 

a. Oo1y one observation nursery VIOAL, with specific 

sets for each ecosystem. 

b. Discontinue dispatch from CIAT and the National 

Programs solicit them from IRaI through 

IRTP-CIAr 

Continues ••• 
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Table 7.1 (Cont.) 

Activity 

c. Nurseries from lRRl and oeher 

material s 

Seed Dispatch 

Observation Nursery 

Specifie sets 

Data Recording 

According to che scales in 

Standard Evaluation System 

Rice. 

Data Dlspateh 

Nursery field book 

Changes approved 

c. Nationsl Programa may solieit sny nursery snd 

other materias froID IRRl through the tRTP-ClAT. 

60g distributed in six packets (lOg/packet), numbered. 

To be plsnted i the sarue conditions as observacion 

plots • 

Cycle. resctlon to stresses ln their eeosystem and 

yield of materlals which the cooperators selectec. 

Two manths after harvest. 

Cont1nues ••• 



Table 1.1 (Cont.) 

Activity 

Nu rsery Repor!: s 

Results of the evaluations 

Conferences 

-:; a. Central 

b. Regional 

Changes approved 

Two final reports: 

a. For the northern hemisphere and Ecuador, two months 

after receipt of data. 

b. Southern hemisphere. two months after receipt of 

data. 

a. A central conference at CIAT every three years with 

tbe participation of the beads of tbe National 

Programs. 

b. Every two years: 

Central America to strengthen tbe meeting of tbe 

PCCMCA with participation oí researchers from 

Mexico and countries in the area. 

Brazil (Southerfi) to collaborate with the 

Irrigated Rice Conference with participation of 

researchers from Argentina. Cbile, Paraguay aud 

Uruguay. 

Caribbean, with the psrticipatiou of the Caribbesn 

countr1es. 

Continues ••• 
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rabIe 7.1 (Cont.) 

Activity 

Selection Meetings 

Replace the 

monitoring tours 

Advisory Committee 

IRTP-Latin America and the 

Caribbean 

I_'·<"''''_'''·_·"·'"~N''~"·'-'' ".~~'-_"_' __ "", ~~"~'- ,"" ~"" __ ,,"'_~~''''V_',''''' ''''{'' _, -,,~,-" 

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 aud CIAT. 

"_,e"""'" "'", _"'«~'_~,~_~"'"r""'''', _"'~''0"''''"'-<'~< '~_'_""",",_""~~~' __ '~'_' " __ """ '~"'""'~~_ ,_"..,,,,"",,,"'_,~-., '~'~"~'-"" "~,,' ." ... ,,, •. w,_"~,,,_,,,~ .... ~",~·_-~,,~~·~_,,, 



TABLE 7.2. Advisory Conunittee for the IRTP ill Latin America and the Caribbenn 

Region or 
Institution 

Andean 

Caribbean 

Central America 

Northern Cone 

Southern Cone 

Country 

Colombia 

Peru 

Surinam 

Panama 

Mexico 

Brazil 

Nllme 

Dario Le,al 

Jose Hernandez 

Mahomed J. Idoe 

Ezequiel Espinosa 

Jorge Luis Armenta 

Marco A.de Oliveira 

South America (Center) Brazil Francisco Zinunerman 

nAT Rice Program Leader 

IRRl Global Coordinator for lRTP 

Secretary 

lRRI/cIAT - IRTP Coordinator 

President 

Position 

Coordinator National 

Rice Program-ICA 

Coordinator Programa 

Nacional-INIPA 

Breeder SML 

Director General IDIAP 

Coordinator National 

Program-Irrigated 

CIAPAN-INIA 

Research Director-

IRGA 

National Rice Program 

Coordinator 

EMBRAPA 

~I • .J. Rosero - lRRI Liaision Scientist for Latin Americs 
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8. ~AkllCIPANIS' TRIP YO VILLAVIC~NCJO 

Attel" thc;; CIDSin\l seBaion 01" the Sixth Intel"national RIce 
Conlerence for Latin Americ:a and the Ca,'ibbean. thf= pal"ticipmits 
travelled tu Villavieenc:io, Meta. 

fhis trip was programmed to demonatrate to the particlpants the 
activitias of the CIAr Rice Program in the Santa Rosa 
Experimental Station in the f .. vored LtPland 
ecosystem, in the ICA-La Libertad atatlon in tt,e irri'3at.-~d-"cid 

soils, and upland-acid soils (savanna) ecosystems, and to visit 
the procassing plant tor eertitied seed- ·Semlllano". 

8.1 -fHE SAIHA ROSA E.XPEFlIMENTAL STATION 

lho technicians from the CIAT Rice Program damonstrated in the 
field the materlals under evaluation, composad o, segregatlng 
populationa F2-F4, advanced materials F5-F7, observatlo,\ plnts 
anti tila garmplasm trom the lRTP nursarias introduced '"rom IRRI. 
Tha particip.nt. observed the savere lncidenca of biast, leat 
se.ld and grain dlscoloratioll in the materlals which lacilitated 
the saiaction uf tolerant matar.als. 

8.2. ICA-LA LIHER1AD-IRRIGA1ED 

I'l.eld methdolo91i Olas observed for the evaluation elf y"eslsta.,,:e 
to iron toxicitli of the materials in 1'4 and the advanced 
fhatey"lals from the program and introdueed germp!asrr.. 

Amcmg tha materials undar evaluation in the plantlet stage \5111 
days aftar planting), the particlpants observad contrasting 
varietal differences in resistance, toleranee .nd susceptibllitw 
on a 111-9 seale. ~esi.tant materlals were classltied 1-3 on the 
scale and were equal to the resistant ehecks- Damaris, CICA 8 
and Oryzica 1; susceptible materials were elassltlad on a scala 
ot 6-9, equal to the susceptible check IR 4673; and the tolerant 
materials were classiiiad at the lntermadiate level of 4-5. 

8.3 1 CA-LA LIBERTAD- UPLAND ACID SOILS" (SAVANI~A) 

In this ecosystemobsarvations were made on the resaareh whic:h 
i5 being c:arried out by the Instituto Co"lombiano Agr'oPE'cU¿iU"10 in 
rico, sClrghum, alld nlaize~ Promising materia!s with tolerance to 
aeiel soíls of th(~ savanna and "Iith good pohol1tial were ob~;ervl2d. 

Ihe PBrticlpants observad the materíals (F2 and introduced 
materlals) that lha GlAI Rice Program la evaluating in this 
et:O!;;ystf~nl 1I1lth tht~ objE?ci"lVe ot seleci'in9 varieties tcderant to 
~lunlil1um toxicitY1 funy~l dlseases and havIT19 good grain 
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characterlstics. An,,:mg the F:L <.'nd in.troduced populations 
several .,aterials were dEtectad wlth bettar development than tha 
checks, indicating the possibility of futura varietles fOl' this 
ecosystam with good potantial for the Eastern Plains of 
Colombia, Venezuela and northern Brazil. 

In this ecosystem researctl was observad Ultlich is being develaped 
by the ITlstJtutc¡ COlüfllbi¿ino AgropeCIJarlo in l"jee, sorghuITI, and 
1l18lze .. f'roflllslng rnater12:il~ UJlth tQlr'~I"t::!f,ce to thf? ..... c.Jrt soils of 
the savanna and ltdth 90t.1d P'_'ll"f?ntlal u.Lere observed ln these 
crops. 

8." "SE!'1l LLAhlO" SEo" D PLf\NT 

in u~,erTtillanou tia par'tic:ipants in the VI International Rice 
Cont~rence were l)ostad by: 

8.4.1. !Jr. Arlstobulo Cortes Gorhez, General Administrator, h¡ho 
gave th-e gerl(~ral pY'f?sentation on the COfJ¡p¿HIY' S 
act i vi t ies. 

8.4.2. Dr. Nestor RamDs Gonzalez, VIce Director tor Production, 
gave a lectul'"E:' on rice PY'OdLlction emphasizlng ¡:he prodttct"ion 
stages,how to reduce costs and the p~esent problems of the crop. 

8.4.3. Dr. Francisco 80nilla Pretell, Plant Superintendant, 
demonstrated to the participants the dlfferent stages ot ssed 
processing in 
the new plcmt. 

Bemillano offered a reception and dinner in the install.tions. 
the Empresa Semillas del Llano Ltda. ·Semlllano" waa created in 
Dicember 1974 in Villavicencio. Meta. Colombia, with the 
obJective of producing certified seed for ricE. 
grasses and 1&9Unles. 

In ita flrst operational year (1975) Semillano produced 100 tons 
of certified rIce seed of the CICA 6 variety and 120 kg of seed 
of the grass 

At present Semillano i5 the most important producer of eertified 
rIce seed on tt¡e Eastern Plalns arld of pastures and forages In 
the country. Semillano produces eertified rIce seed of tha 
following varieties Oryziea l. Oryzica 2, Metica 1 and CICA 8 
and seeds selected froITI the tolloltling gras,ses:- Fr.§.chi2n'"'ie. 
·dec!:.HTfb~n§ , 6rL9J::.9Ps&gn gaLJEiIl.bi.§. (CarimagLla :), 6UlllE'ó or Indi¿1 

( P¿\~ic.blffi IT!.'~3.):~Jhl.llli ~ tJacq; 1 Angleton (!LichF~E,thiLHfI arist~turtl) 
GordL.ra 1 t:'ieli!!.li rr,lnutiflora, J?eauv.). Puntero ( 

, -~)._- '::'l~d t·~,,-, ... .,l "trap,· cal legLw¡es KurJzu and 
t'-~ . .E!)_a r ~~f#Jl 1 2L '-' ,le .. 

Estilosantes eapica (l2t)JJo'?BJ1the§. caplta_@ lo The seeds whicr, 
the COfJtpany produces are distinguished by the seal "CON ALTO VR

M 

indicating tt.at the se2d~ are of high quality so tt¡at tarrners 
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and riH1c.hprs can recognlze·:;" their seed'"qualjty, rurity and good 
germination. In ,-,dditlon to s€~ed production, Semillano's 
specialists also provide services in ressarch, technic~l 

nssistanc:e, putl1iclty and promotlon, and etticient marketing and 
rica productlon tor consumption. 

The modern proceRsing plant in Villavicenclo was inau9urated in 
IY83 .nd ha. drying facilities, equipment tor seed 
classification .nd treatment. 

, 
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Bnd rBnchprs can recognlze their seed"quality, purity and 900d 
germlnatlon. In additlon to ssed production, 8emillano's 
specialists Rlso provide services in research, techrlicBl 
assistAncp, puhlicit~ and promotlon, and etticicnt marketing and 
rit:H produr.tion tor c:onsumption., 

The modern processing plant in Villavicenclo was inaugurated in 
1983 and has drying facilities, equipment for seed 
classitication and treatment. 
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TABLE 9.2 Distriburion by eeosystems of the area, production snd 

yield of rice in Latin Ameriea and che Caribbean, 

1983/1984 harvest. 

Area Produetion Yield 
Eeosystem (000 ha) % (000 ha) % (t/ha) 

Irrigated 2387.2 31.9 10063.9 60.7 4.2 

Favored Upland 409.1 5.5 987.2 6.0 2.4 

Moderately Favored 

Upland 329.4 4.4 819.7 4.9 2.5 

Non-favored Upland 4146.0 55.3 4345.9 26.2 1.0 

Manual or Traditional 156.3 2.1 195.5 1.2 1.3 

Low-lying flooded zones 63.0 0.8 157.4 1.0 2.5 

Total 7491.0 100.0 16569.6 100.0 2.2 
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TAlILE 9.1. tHce vari~ti.ea cult:lvated in Lati.n Al:lwric,¡ and the C.t):rlbbean. 1981/M haf'\'Ctu. 

ECQ8y.~e./Are • • nd re~cent.,e 

1 UF 1Jl<F un KIT L-LZ 
Tyre of 

C'.oIJntry Variety Vnie:ty !.I (000 ha) % (000 ha) % (000 ha) % (000 ha) % (000 ha) % (000 ha) X 

AtgenUo.. liluebonnet 50 n 100.0 30.0 

Dluebelle TI 30.0 

Fortuna T 2.0",0 

lR84I-63-5-18 D 10.0 

BR-IRGA W O 5.0 

Otbera n. T 5.0 ... ... 
'" I'OH .. ClCAa U l. I 60.0 2.2 6n.~ 

Bluebonftet 50 TI %0.0 
CRII13 D 20.0 
ClCA4 D 10.0 

IHuebeUe 11 20.0 

Tnat TI 10.0 

Bolivi. Bluebelle TI 0.5 34.7 10.0 23.5 
Daurado T 50.0 

P ka Ne&J (J t '0.0 

CICA 8 D 40.0 10.0 

lllue.bonnet TI 10.0 

1Il 1529 D 20.a 60.0 

COot1ooe ..... 



Table q.l (Cont.) 

'~o8ystem/ATe. aud Percentale 

1 UF ~'MF UNY HIT L-LZ 

Country Varlety 
Type of f 

Var1ety !. (000 ha) X (000 ha) % (000 ha) X (000 ha) X (000 ha) 1 (000 ha) X 

Bolivia n DOIIl{nicau. 11 20.0 

CICA 9 11 20.0 10.0 

Brull nR-IRGA 409 11 960.0 230.0 dOO.O 10.0 30.0 
aR-IRGA 410 11 

IR 841 11 

- UGA 408 D - IHuebdlt TI "'" 
EIIrASC 101 O 

EMPASC 102 11 

_ASe 103 11 

IAC 41. 165. 25. 164 TI 
Otbere D, TI aH T 

ChU. Oto n 39.9 45.0 

Diamante TI 30.0 

Qu<olla TI 21.0 

(ulOllbia Oryr.:ica 1 11 319.2 55.0 50.7 60.0 60.0 
un D 15.0 5.0 

CICA 8 11 U.O 15.0 

CICA 9 D 8.0 

(unt1nue.8 •• 
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Table '.1 (Cor.t.) 

Eco$yste./Ar~a and FeTcenta¡e 

1 UF UII1 \llIF lilT L-LZ 

Cr.· .. r;:¡tTy Vari"ty 
Type oía./ 

Var1ety - (000 ha) % (000 ha) % (000 ha) % (000 hA) % (000 hA) % (000 hA) % 

Coloai>ia CICA 4 D 7.0 10.0 
liE'nCA t D 4.0 10.0 
T~adltionkl varietl.a 

O1080lay •• H1ruaono. 

Lis.rito. Pablo Kout •• ) T 100.0 .. 
!:! Co.ta lUca ClBU Il 3.5 911.0 37.4 60.0 15.3 80.0 16.0 100.0 1.0 ~O.O 

Cl5212 D 8.0 %S.O 10.0 

CIl201 D 15.0 10.0 

CIl1821 P 1.0 

Cl!t107 D 1.0 

&Hdcau TI 80.0 

Cuba J-104 Il 180.0 

IF 880 D 

c.,lribe. 1 D 

Nay1atllp D 

IR 1529 D 

Continuea •• , 



Table 9.3 (Cont.) 

Eeosystem/Arca and Perccntage 

¡ UF L'MF UlIF KIT I.-L% 
'type of 

CQuntry Vadet1 V61'1ety !I (000 !\.a) % (000 114) % (000 114) % (000 114) % (000 h.) % (000 114) t 

DoIl1nlcao kep. Juu 57 D !.l8.S 1.9 
Juu 58 D 

151.-40 (etCA 8) D 

15.\-21 (etCA 9) D 

t .. iaka D ... ... Kbao¡o '1' 15.0 100.0 .. 
111. 6 D 

Ju_ Sl D 

F.euadol' lNIA' 415 D 63.0 70.0 6.5 60.0 41.5 40.0 1.0 60.0 24.0. 10.0 

lNlA' 7 D 15.0 10.0 
tNlAP 6 D 15.0 10.0 5.0 

Otbel' impl'OYed 5.0 10.0 IO.O' 

Traditonal vari.ti .. T 5.0 40.0 40.0 75.0 

El Sabdot CElfrA A-l D 1.3 11.3 
e_A 1.-2 D 

X-ID l> 

Continuu ••• 



Tool. 9.3 (Coat.) 

EcoG,.uaIArea &114 Percantas_ 

1 UF IlIiF UNF KIT L-LZ 

Country Var1ety 
Type ofa, 

Var1ety - (000 lo,,) % (000 ba) % (000 ba) % (ooo bo) % (OOO bo) % (000 ha) % 

Gua, .. l. lCTA-ViTg1niA O 16.0 30.0 
Tikal Z O 30.0 
StArbotmet 1'1 10.0 
t.ebonnet TI 10.0 __ 

TI 10.0 
Otbeu T 10.0 ... 

I:! GuJ- auet1e Il 73.5 10.0 19.5 20.0 
JU.vol D 10.0 

Yar1ed.ad 11 D 10.0 10.0 

U22 D 5.0 

Starbonnc:t TI 30.0 20.0 
BG 79 T 10.0 10.0 

Variedad T .n4 S D 20.0 40.0 

BluebeU. TI 5.0 

1\01<1 Dawn n 41.9 40'.0 

lICt 3 D 10.0 

Qu11'/i<¡ueya D 10.0 

Sutbonnet n 10.0 

CoAt1zu.l ••••• 



rabi. 9.3 (Con,.) 

Eeo8y.te~'Are. and Pereentag& 

1 UF UIIF UIIF HIT L-LZ 

Country 
'Iype of 

Variety V.r1etJ !I (000 ha) X (000 ba) % (000 ha) % (000 llA) % (000 llA) % (000 ha) % 

lIulU MCI 6~ n 10.0 
Ti FUele TI 20.0 

UOf\dut'l. CICA 8 n 6.0 15.0 S.O 2.0 3.1 3.0 

CICA 6 O 

CICA 4 O 

CICA 9 D 

TO'jo& 44 D 

Othetl TI 100.0 
-t:l 

J ... 1ea CICA 8 O 1.2 100.0 0.01 
aH &ice T 100.0 

Muieo !(~obto A 11 O 67.8 69.S 83.3 23.8 
CICA 4 » 8.7 10.8 

HordoS' A 70 TI 7.0 

Batl!108 A 15 D 6.0 

Juc:bitan A 14 D 4.S 
CUliaean A 82 O I.S 
iluotecas O 0.8 

Slnal~ A 68 O 2.0 4.0 

Continue •••• 



Tpule 9.3 \r~~t.} 

eco'Y6tcm/A~ea and PeTcenta¡e 

1 UF llMF UNF lIlT L-LZ 
Type of 

Couutry Vulety Varhty!l (000 ha) % (000 ha) % (000 ha) % (000 ha) % (000 ha) % (000 hal 1 

Mexlco Caaapeche A 80 D 40.0 
Cadenaa A 80 D 20.p 
CICA 8 D 0.3 

Criolla. 1 1.1 

Nicaragu.a CICA 8 D .... 33.2 50.0 3.0 40 .. 0 2.1 60.0 Z.3 80.0 7.1 10.0 

t J-I04 l> 30.0 50.0 20.0 20.0 30.0 

IR 100 D 20.0 

Carib .• 7 D 10.0 

F.sR .. CICA 8 D 6.2 15.0 24.8 27.0 13.0 62 .. 0 50.0 4.0 80.0 

Toe.. 5430 D 30~O 9.0 S.O 

ClI 5272 D 25.0 8.0 20 .. 0 

ca 1113 D 14.G 48.0 11.0 
Oryz:iu 1 D 13.0 5.0 14.0 

Metica 1 D 2.0 2.0 

Su.i.... 70 (1)lo111) 11 1.0 
Chino Petaca T 100.0 

Anayanai D 1.0 1.0 1.0 6.0 

Cont:b:w:elf ... 
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reble 9.3 (Cont.) 

tcoaystemfArea and Pere.otac_ 

1 UF llKl UNF KIT L-LZ 

Countty Vl\r1ety 
Typ. el., 

Yarleq¡ - (000 ha) l (000 ha) % (000 ha) % (000 ha) % (000 ha) % (000 ha) % 

'augur CICA 8 O 15.8 36.0 12.0 
CICA 6 11 15.0 

CICA 9 O 6.0 
\lllcke: 2 O 14.0 

Bluebelle TI 5.0 - V18u T 10.0 .., 
'" Otbera D. n. 't 14,,0 .r .. Uer •• (IAC47. 25) TI 100.0 

Pe .... IIITI D 201.2 23.8 2.5 12.7 

VI-Flor .. 
K8Z-Z4 TI 100.0 

I!(l 90-2 D 

CICA 8 D 

Carolino T 100.0 

Surinaa ¡lan! D 31.0 60.0 

Divani • 35.0 
CIuaponi D 5.0 

CO'Otlnue •••• 



Tabl. 9,) (Cont.) 

Ecoa,atea/ATe& 8nd Petcentase 

1 UF UI!F lllIF MlT L-LZ 
Ty"" of 

CounU'y Vadet)' Vadeey!l (000 ha) % (000 ha) 1 (000 ha) % (000 ha) % (000 ha) % (000 ha) % 

Trinidad & Tobaso StaTbounet TI 0.1 100.0 2.0 2.0 
SUlband,l T 10,,0 - D 110 TI 5.0 

N 
DU'. TI ~.O '" 
D 52-37 TI 10.0 

IR 5 D 2.0.() 

IR U D 28.0 

CICA 4 D 20.0 

Uruguay 1l1uebeUe TI 76.0 90.0 

976 D 2.0 

DD' 4114 T 3.0 

Venetuala ir.ure 1 D 40.0 87.5 100.0 80.0 
CICA 4 D 12.5 20.0 

! 



TAllLE 9.4. Distribution by ecosystems of the rice varieties cu1tivated in Latin 

America and the Caribbeen, 1983/84 harvest. 

Percentege Distribution of verieties 
Area 

Ecosystem (000 ha) Dwarfs Tal1 improved Traditionals 

.... 
Irrigeted 2387.2 71.6 21.9 6.5 t:l 
Favored Up1and 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 

." .~",._~._."'? __ F_,,·· ~,,,., 
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TAllLE 9.5 Consumption, production state, and rice process1ng in Latin America and the Caribbean, 1983/84. 

Processing !:./ 
Per cápita Production 

Country Consumption State Drying Storage Billing Transport 

Argentina 5.0 S 11. R G G 

Belize 2.1 23.0 D B B B B 

Bolivia dI 13.5 B 11. 11. B 

Brazil 50.0 SS 11. R G G 

Chile 9.4 D 11. 11. G G 

Colombia 45.0 SS G R G 11. 

Costa Rica 52.0 SS G G G G 

Cuba 2.1 49.0 D G G G G ... 
N 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 11. 

Haiti 2.1 14.2 D 11. 11. 11. R 

Honduras 2.1 16.0 SS 11. 11. 11. R 

Jamaica 25.0 D 11. R G G 

Mexico 8.0 D 11. R 11. G 

Nicaragua 32.3 SS G 11. 11. R 

Panama 51.0 S G G G G 

Paraguay 18.0 SS B R G G 

Continues ••• 
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Table 9.5 (Cont.) 

Processing sJ 
Per dipita Production 

Country Consumption State Drying Storage Billing Transport 

Peru 28.0 S R R R R 

- Surinalll 83.0 S G R G G 
ti 

Trinidad and Tobago 36.0 D B B B G 

Uruguay 10.0 S G G G G 

Venezuela 24.0 SS G G G G 

a. White rice, kg/personfyear 

b. SS ~ Self-sufficiente; D - Deficient; S - Super production 

c. G - Good; R· Rormal¡ B· Bad 

d. Data frolll harvest of 1981/1982. 



TABLE 9.6 Future tendencies in the production of rice in Latin America and 

the Caribeean. 

Ecosystems/Tendencies !! 

Moderately Non- Low 
Favored Favored Fa.vored Lying ~lanua.ll 

Country lrrigated Upland Upland Upland Zones Traditional 

Argentina A 

Belize A 

Bolivia 

Brazil A A R A R 

Lñile 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 H 

Paraguay A M 

Peru (Jungle) A A 

Peru (Coast) R 

Surinam 

Trinidad & Tobago A A ti 

Uruguay A 

Venezuela ~I R 

!! A = Augment; M = Maintain; R - Reductng 

130 
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TAIH.E 9.7. Predominant disease and vesta In. rice fnr the irtigated ecosystem in Latin Ame.rica and the. Car1bbean during the 

1983{1984 harvest. 

Diseases iJ Insects '2l Othars sJ 

Country Bl SS LSc GJ) ShB ShR SR IlB EE NlILS Sog eh! ChP SB RIIM Gor 81"'. Othres Ne Bir Ro. 

Argentina *2 3 2 3 3 1 1 2 1 3 1 1 2 2 3 
SeUz. 2 1 2 3 1 1 2 
Bolivia 2 2 1 3 3 1 2 1 
Bra.U 2 1 1 1 1 3 1 2 2 1 2 2 2 
Chile 2 3 3 3 
Colombia 2 2 1 2 2 2 2 2 2 2 2 2 3 3 2 
Costa Rica 3 3 3 3 3 3 3 3 3 3 2 2 3 3 1 2 
Cuba 2 2 2 
D<rminican Rep. 3 3 3 3 3 3 3 3 3 2 2 2 3 3 2 
. Ecuador 3 2 2 1 2 2 1 3 2 3 2 ... El Salvador 2 1 1 2 1 2 2 2 ... ... Guya:la 2 3 3 3 3 3 3 
llaiU 1 2 1 1 2 2 1 2 
Honduras 1 2 2 2 3 1 2 
J::tmaica 2 2 2 2 
Mexico J 3 3 1 3 1 1 
Nicaragua 3 3 2 2 3 3 3 2 2 2 3 2 3 1 
PanaN 2 3 2 2 2 3 2 2 3 1 2 2 
Paraguay 3 2 2 2 2 2 3 3 2 '3 2 3 3 
Peru 1 2 3 2 2 2 2 
Sur!nam 3 3 3 3 3 3 3 3 2 2 2 
Trinidad & Tobago 3 3 3 3 3 3 
Uruguay J 2 3 2 2 
Venez.uela 1 2 2 3 3 1 2 1 1 2 1 

a. Bl .. Blast; BS • Helmintosporiosis; LSc • Leaf sea Id; en D Grain discoloration; ShB • Sheath blight; ShR = Sheath rot; 
SR = Stem rot; HR - Hoja blanca; EE - Straighthead; NBLS • Cereasporios1s 

b. Sog - Sogata; eh! a Stem chinch bug; ChP • Panicle chinch bug; S! • Ste.mborere; RIIII • Ilydrellia; GOL .. Waterbug; 
SpO •• Spc~optera Sp. 

c • Ne • NelllStodes; Bit' ... Birds; Ro. .. Rodents 
• 1 • Severe; 2 .. Modet'ate; 3 - Light 
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TAlILE 9.8. Predominant diseases and peste in rice fer the favored upland ecosystem in Latin Am.rica snd the Caribbean for th. 

1983/1984 harvest. 

Diseases ~ InsecCs !iJ----- Othres s./ 

Country Jll liS LSc en ShB ShR SR ll.B EE Nlll.S Sog ChT eh!' 511 RIlI! Car Spo. Othres Na Bir Ro. 

Bra-z1.1 *2 2 2 1 3 3 1 2 2 l. 

Colombia 2 '2 1 2 2 2 2 2 2 2 2 3 3 2 

Costa Rica 1 3 2 3 3 3 3 3 3 3 2 2 3 3 1 2 

,Eeun.dor 1 1 2 3 2 3 3 2 2 1 2 2 

Guat!lmala 1 1 1 2 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 1 1 

Panama 2 3 3 2 2 2 3 2 2 -3 1 2 1 

Pero 

a. Bl • BLast; BS • Relminthosporios1s; LSc • Leaf scsld¡ GD • Graln dla¿olorstion¡ ShB - Sheath blight; ShR - Sheath rot; 
SR .., Stn rot; ll.B • Hoja blanca; EE - Straighthead¡ NBLS - Cercosporiosls 

b. Sog - Sogata; ChT a Stem chlneh buS; ehP • Paniele chlnch bug; SB - S temborers; RW1{ • Hydrell1s; GOl' - Waterbug; 
Spo •• Spadoptera Sp. 

c. Ne • Nem.atodes; Bir - Urda; Ro. - Roedents 

* 1 • Severe; 2 - Moderatej 3 • Light 



TAllLE 9.9. Predominnnt diseases and pests in rice for the modeTately favored upland ecosystem in Latin Ameriea aud the 

Caribbean during the 1983/1984 harvest. 

Diaeusee !l Insects JJ Otbres !d 

eountry ll1 BS LSc GD SbB SU SR IIB EE NIILS Sog Ch! Chl' Sil RI/K Gor Spo. Othres Na lIir Ro. 

Belize *2 1 2 3 1 1 2 
Bolivia 2. 2 1 3 3 '1 l 1 
nrazU 
Costa Rica l 3 2 3 3 3 3 3 3 3 2 2. 3 3 1 1 
Ecuador 2. 2. 3 3 3 2. 2. 2 1 Z 2. 
El Salvador 1 3 1 1 2 1 2 2 2 
Guatemala 1 I 1 2. 3 3 3 2. 2 3 2. - Guyana 2 3 3 3 3 3 3 

ti Honduras 1 2 2 2 Z 1 2. 
Mexico 1 1 Z 3 3 2 3 1 2. 
Nicaragua 2 2 2. 2. 3 3 3 3 3 2. 2. 3 3 3 1 
Panama 2. 3 3 2. 2. 2 3 2 2 3 1 2 1 
Paraguey 
reru 1 2. 3 1 2 
Venezuela 1 2 2. 2. 3 3 1 1 

a. Bl ct Blast; liS - Helmintbospor1Ds1s; LSc ~ teaf scald; GD = Gra1n discolorat1on; SbB - Sbeatb bligbt; SbR - Sbeatb rot; 
SR =' Stem rot; RB • Hoja blanca; EE - Stralgbthead; RBLS - Cercosporiosis 

b. SOl • Sogata; Ch! - Se ... ehinch bug; ChP - Pauiel. ehineh bug; SB - Stemborers; R1IK • llydrell18; Gor - Waterbug; 
Spo •• Spodoptera Sp. 

c • Ne - Nematodes; Bir ... B1rds; Ro. ,. ltoedenta 

• 1 ,. Sevet'e; 2 '"" Moderate; 3 • Ltsht 
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TA_LE 9.10. Predo~titlant d1seases nncl pests in rice for the non-favored u{Jltu1tl cc:osystem fo!' Latin America and the 

Caribbean, during the 1983/1984 harvest. 

Di.eases !I Insect. 'EJ Othres !U 

Country lI1 liS LSe GD Shll ShR SR HS NLBS Sog ChT ChP sa RWl! GolO Spo. Otbr8S Ne 1I1r Ro. 

Brazil *1 l 3 2 3 3 2 1 

Costa Rica: 1 2 2 2 1 3 3 3 :} 3 2 2 3 3 1 1 

Guatemala 1 1 1 2 3 3 3 2 2 3 2 

Honduras 1 2 2 2 2 2 

Nicaragua 3 3 2 2 3 3 3 2 2 2 3 3 3 

PanatPa 1 2 3 2 3 2 2 3 2 1 

Peru 1 1 3 1 2 

8. lIl· lIlase; as = Helminto.poriosi.; LSc· Leaf scald; GD = Gra1n discoloration; Sbll - Sbeatb blight; ShR· Sheat rot; 

SR • Stem rot; HB - Soja blanca; NJLS - Cercosporlosis 

b. Sog· Sogata; ChT· Stem chinch bug; ChP - Panicle chincn bug; SB - Stemboreres; RWM· Hydrellia; Gor - Waterbug; 

Spo. = SpodóptelOa 

c. Ne· Nematodes; Blr· Blrds; Ro· Rodents 

* 1. Severe; 2· Moderate; 3 M L1ght 



... ... 
VI 

TABLE 9.11. Predominant diseases and 1nsects in rice for the manual or traditional ecosystem in Latin 

America and the Caribbean during the 1983/84 harvest. 

Diseases !/ lnsects 21 Othres 5d 

Country BL BS LSc GD ShB ShR SR HB NBLS Sog ehT Chp SB Rw'M Cor Ne. Bir Ro. 

Bolivia *2 2 1 3 3 1 1 

Brazil :3 2 2 3 :3 3 2 

Colombia 1. 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 

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¡ RWM = Hydrellia; 

Cor = Waterbug 

c. Ne = Nematodes; Bir = Birds¡ Ro = Rodents 

* 1 = Severe; 2 Moderate; 3 = Light 
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!ASLE 9.12. Predominant diseases and pests in rice for tbe low-lying flooded zones in Latin America and tbe 

Caribbean. during tbe 1983/1984 harvest. 

Diseases al Insects Ji! Othres sJ 

Country B1 SS LSc GD ShS ShR SR HB Sog Ch! ChP SB RWM Gor Spo Ne. Bir Ro. 

Bradl *2 1 1 1 2 3 1 2 1 2 

Ecuador 2 2 3 3 2 

Jamaica 

Panama 2 3 3 2 2 3 2 2 

Trinidad and Tobago 3 3 3 3 3 

a. El = Blast; SS = Relmintosporiosis¡ LSc = Leaf scald¡ GD = Grain discoloration; SbS = Sbeatb blight; 
ShR s Sbeath rotó SR = Stem rotó HE = Hoja blanca 

b. Sog = Sogata; CbT = Stem chincb bug; 
Gor = Waterbug; Spo. = Spodoptera 

ChP = Panicle chinch bug; 

c. Ne. = Nematodes; Bir = Birda; Ro. 2 Roedents 

* 1 = Severe; 2 - Moderate; 3 - Light 

SB = Stemborers¡ RWM = Rydrellia¡ 



:.,,,,,,, TABLE 9.13 Problems ~1th wecd~, clironte, 80i15, water managemant and machinery which are pr~dominant iu rice in the irrigated 

ecosystem. of Latin Amer1ca and che Car1bbean during the 1983184 harvest. 

al Weed. - CU_te ~I So11. si Water dI I 
management - M.a.chinery !. 

Countt'y Cra Cyp 1IA Rk ColT Dre Deepll AC Sal Alk FeTox AITox FeDef PD.f MnDef Org IrP Dre Av Ned 

Argentina *1 1 2 1 2 2 3 2 :1 :1 2 3 3 2 2 2 2 1 2 2 

Belize 1 2 1 1 

Bolivia 1 :1 

Crazil 1 1 2 1 1 :'1 1 1 1 2 3 1 

Chile 1 2 1 1 3 2 2 

Colombia 1 Z 3 2 3 2 3 2 3 :1 2 2 
-' w Costa Rica 1 :'1 3 :1 :1 .... 

Cuba 1 

Domin1can Rep. 2 2 '2 2 :1 2 3 2 2 :'1 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 :1 

naiti 2 2 2 1 1 1 

Honduras 1 2 ¡ 3 3 

Jamaica 2 2 2 2 1 2 2 2 

Mexico 1 2 2 1 3 2 2 3 3 :1 3 

Nicaragua ¡ 1 1 1 :1 :1 3 :1 3 3 3 3 3 3 2 2 2 2 2 

Panama 1 2 2 2 2 1 

Paraguay 1 2 2 :1 2 2 :1 3 1 2 2 2 2 

Cont.inGa ••• 
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rabie 9.13 (Cant. ) 

I/eeds Ji' Climate !!! Sol1s !Y 
Water d 

managemene J Machinery !l 

Country Gra Cyp IlA RR Col! Dre Deepl/ AC Sal Alk FeTox A1ToK FeDef PDef MnDef Org 

Feru 2 2 

Surinam 1 2 

Trinidad y Tobago 3 3 

Uruguay 1 2 

Venezuela 2 

2 1 

3 

3 

2 

3 

1 

2 1 

2 2 

3 

a. Gra." G-ramineas; Cyp" Cyperac.eas; HA" Broad-leafed; RR" Red rlee" 

b. Col! u Low temperatures; D~t = Drougbt; DeepW ~ Deep waters. 

2 

3 

2 

Id> Dre 

2 

2 

c. AC. Acidity¡ Sal· Salinity¡ Alk· Alkalinity; FeTox -.Fe toxicity; AITox· Al rox1c1ty; FeDef· Fe defie1ency 
PDef. P deficlency; MnDef" Mn defic1ency; Org" Organlc. 

d. IrP - Irrigatlon problesmj Dre - Drainage pt'oblems 

e. Av - Avilab1lity; Ned· Needa 

* 1 - Severe; 2 .. Moderate; 3 ~ Light. 

Av Ned 

1 

3 
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TABLE 9.14. Predom1nant problems witb ~eeds, climate, 50i15, vater managemeut and ~achlne~y in rice cultivation lar the upland 

favored ecosystem of rice in Latin America during the harveat of 1983/1984. 

Weeda !I Climate '2/ SeUs !ll 
Water di 

man89.ement - Machinery . 

Coulltry Cra Cyp HA RR Col! Drt DeepW AC Sal All< FeTo~ AlTox CuTo~ FeDef PDef MnDef Org IrP Dra 

I\razil "2 1 1 1 1 
Colomhia 1 2 3 2 3 2 3 3 2 2 
Costa Riea 1 3 3 3 3 2: 1 1 3 
Domin1 can Rep. 1 2 
Ecuador 1 3 1 2: 
Guatemala 1 1 2 3 1 2: 2: 2: 1 
llonduras 1 2 I 2 3 3 
Nicarag.ua 2 1 1 1 3 3 3 3 3 3 3 3 3 3 2: 2 
Panama 1 2 2 2 2 3 3 2 
Peru 

a. Gra = Gramineas; Cyp x Cyperaceas; HA - Broad-leafadj RR. Red rice 

b. ColT - Low temperaturesj Drt - Drought; DeppW ~ Deep waters 

c, AC. Ac1dity; Sal - 5a11n1ty; Alk· Alkalin1ty; FeTox - Fe toxicity; AITox - Al t911c1ty; CuTox - Cu tox1c1ty 
FeDef • Fe deficiency; PDef - P def1clency; MnDef - Mn def1ciency; Org - Organic 

d. IrP = Irrigatioo problema; Dra ~ Drainage problema 

e. Av" Ava,11ability; Red !lO' Needs 

* 1 - Severe; 2· Moderate; 3· L1ght 

2 
2: 

3 

2 
2. 

Av, Ned 

2 

3 

2 2 
1 1 
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TABLE 9.15. Predominant problems with weeds. cliroate t so11s, water management and machinery in rice in the moderately favored upland 

ecasystem in Latin A.erica and the Caribbean during the 1983/1984 harvest. 

al Weeds - Climate 'W Sail. sJ 
Water d 

management -' Machinery !! 

Country Gra Cyp !lA RR CnU Drt DeepW AC Sal Alk YeTax AITax CuTox FeDef PDef MnDef Org IrP Ora 

Beliz. *1 2 1 
llolivia 1 3 
Costa Rica 1 2 3 3 2 2 3 
c.cllador 1 1 1 1 2 
El Salvador 2 3 2 1 3 
Guatemala 1 1 2 3 1 2 2 :;: 1 
Cuyana 1 3 2 2 :;: 3 3 1 
Honduras 1 2 1 2 ') 3 
Mex1c:o 1 J I 3 2 2 1 2 I 
Nicaragua 2 J J 1 J 2 3 3 3 1 2 2 2 2 2 2 
l"anama 1 2 2 2 2 3 3 2 
Paraguay 
Petu 2 2 2 2 
Venezuela 1 2 1 2 1 

a. Cra - Gramineas; Cyp"" Cyperaceas; HA" Broad-leafed; RR Red ric.e 

b. ColT· LOW temperatures; Drt .. Drought; DeepW· Deep waters 

c. AC - Acidity¡ Sal - Salinity¡ Alk - Alkalinity¡ FeTax D Fe tox1city; AITox - Al toxicity¡ CuTo. - CU to.ic1ty 
FeDef a Fe deficiency¡ PDef· P deficiency¡ MnDef - Mn deficiency¡ Org - Organic 

d. Irp. Irrigation problema; Dra - Drainage problema 

e. Av.· Availability; Ned" Needs 

* 1 "'" Severe; 2· ~~ooerS\te; 3" Llght 

1 

2 

Av. Ned 

2 2 
2 

J 
2 2 
1 1 

1 
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TABl.E 9.16. Predominant problems of weeds, elimate, 8011s, ~ster management and mach1nery in rice in the non-favored upland 

ecoBystem 1n I~t1n Amer1es ano tbe Car1bbean. dur1ng the 1983/1984 harveat. 

Weeds !I Climate 'd So11. !l Water dI el 
management - Machlnery -

Country Gra Cyp IlA RR ColT Drt DeepW AC Sal Alk FeTox Altox CuTox FeDef PDe! MuDef Or~ lrP Dra Av. Ne.d 

lirazn *2 1 1 1 1 1 
Cosca Rica 1 1 2 3 1 3 2 
Guatemala 1 1 2 3 1 2 2 2 1 
Honduras 1 2 1 2 3 3 
N1cara~a 2 1 1 I 3 1 3 3 3 2 2 2 2 2 2 2 
Panama 1 2 2 2 1 I 1 1 
Peru 1 1 2 1 1 

a. Gra" Gramíneas; Cyp - Cyperaceas; HA "" Brotld-leaf~d; RR" Red rice 

b. Col! - Low temperatures; Drt "" Drought; DeepW - Deep waters 

c. AC - Ac1dity; Sal. Salinity; Alk - Alkalinity; feTox - Fe toxicity; AITox· Al toxicity; CuTox - Cu toxicity 
FeDe! s Fe deflcieney; PDef "" P defic1ency; MnDef a Mn def1c1ency; Org. Organic 

d. IrP. Irr1gation problems; Dra n Orainage problema 

e. Av. p Availahility; Ned - Needs 

* 1 e Severe; 2. Mode!ate; 3 - Light 

, __ " ~~""",~ "'"V_-" .... _,,~"'_,~ __ ,~'_.,, ___ ,,~," "'-"~""" -'""'~,-, .. "'~.'-~,'~.~..--"'"/""> 
~~_"' ":"".,,,.,~.,~_"". r'0"""'"~~"" ,., 
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TASLE 9.17.. Predominant problems of weedS t clitllate. 801ls" water tn.anagement and machinery in rice i~ the: tradlt10nal or manual ecosyst:'!!W" 

in Latin America and the Carlbbean. during the 1983f1984 harvest. 

lIeed. !I CUlllate k! SoUe !!J 
lIater d 

manage~ent -'Machinery !I 
Country Gra Cy? HA RR ColT Drt Deepll AC Sal Alk FeTox AlTax FeDef PDef MnDef Org IrP Ora 

Bolivia *1 3 

Ilradl 2 I 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 I 1 

GuatE.'1l13la 1 2 3 2 2 

Honduras 1 2 I 2 3 3 

Nicaragua 2 3 1 2 3 3 3 2 2 2 2 2 2 2 2 3 

Panama 1 2 1 1 1 I 

8. Gra· Gramineas; Cyp. Cyperaceas; HA· Broad-leafed; RR - Red rice. 

b. ColT· Low temperatures; Drt - Drought; DeepW· Deep waters. 

c. AC - Acldity¡ Sal ~ Salinity; Alk· Alkal1nity; FeTox - Fe taxi.ity; AlTox - Al to.ieity; PeDef - Fe deficiency 
PDef - P deficiency; MnDef - Mn deficiency¡ Org - Organic. 

d. !rp· Irrigat10n problesm; Dra - Drainage problema 

e. Av." Avilab11ity; Ned" Needs 

* 1 - Severe; 2 ~ Moaerate; 3 ~ Light. 

Av. Ned 

1 

1 
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TAIILE 9.18. Predoainant probloma oí cltmate, soi1s, water management and mach1nery in rice fer the law-lying floodeo zones of Lat1n 

America and the Caribbean during the 1983/1984 harveat. 

\leed. !!I eUmate '!I So11o iI 
Water d 

management J 
Country Gra Cyp !lA 1tR Col! Drt De"FtI' AC Sal Alk Fe'rOl< Al!Ol< FeDef l.'l)ef HnDef 0<& IrP Pra 

BrazU *1 1 1 3 J 3 2 2 2 

Zcuador 3 1 3 

Jamaica 1 

Panau 1 2 2 3 2 1 

Trinidad & 

Tobago 3 3 3 3 2 3 2 2 

a. Gra" Cramineas; Cyp" Cyperaceas; HA" Broad-leafed; RR - Red rice. 

b. OoIT· Low temperatures; Drt· Drought; DeepW - Deep watera. 

c. AC - Aeidity¡ Sal. Salintty; Alk. Alkalinity¡ FeTox - Fe toxicity¡ AlTox· Al toxicity; FeDef - Fe deficiency 
PDef· P deflciency; MnDef. Mn deficiency; Org" Organte. 

d. IrP. Irrlgation problesm; Dra" Dra1nage problema 

e. A.v." Av11ability; Ned. Needa 

* 1 .. Snere.; 2 .. Moderate; ;} .. Lig~t. 

Machine:ry .!. 

Av. Ned 

1 1 

'_"rV •• ,,.. __ ,,,,,~,, ,...,,~~ .~,_ , __ o. ,._,",n~_'·o." ,,_ ~,.._,'" .. ",' •. ,\ "_, ,,~,"'-" "'''''''"'_'' 00' ~~M'c~,- ~, ,~-~~.~ • ." ..... ,,-
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r,UADRO 9.19. Summary of the coste of production of rice in Latin Americe and 

the Caribaben in the irrigated and favored upland ecosystems. 

Country 

Argentina 

lIel1ze 

Bolivia 

Brazil 

Harvest 

1984/85 

1982 

1983/84 

Santa Catarina 1983/84 

Rio Grande do Sul 1984/85 

Rio de Jane1ro 

Chile 

Colombia 

Costa Rica 

Dominican Rep. 

Ecuador 

Guyana 

Honduras 

M .. xico 

Panama 

Paraguay 

Peru 

Surinam 

Uruguay 

Venezuela 

1983/84 

1984/85 

1984 

1984 

1983/84 

1983/84 

1984/85 

1983/84 

1983/84 

1984 

1983 

1984 

1983/84 

1983/84 

1983/84 

1983/84 

1983/84 

a. Irr1gated-transplanted 

Irrigated Upland 
Rate of 

US$/ha US$/ton US$/ha US$/ton exchange 

691.0 

567.0 

925.0 

586.0 

1296.5 

198.0 

126.0 

215.0 

90.0 

204.5 

800.0 140.0 
747.0 ~/ 214.0 ~/ 
715.0 179.0 

259.0 79.0 

651.0 

676.0 

932.0 

469.0 
102.0 ~I 
384.2 

759.0 

438.0 

144 

110.0 

150.0 

169.0 

94.0 

99. O !:/ 

91.5 

169.0 

1l0.0 

646.6 

119.9 

280.8 

801.0 

938.6 

522.5 

334.8 
790.0 

829.0 

.34.2 

195.0 

191.0 

174.2 

130.8 

176.0 

2Z3.0 

6000.0 

4000.0 

144.60 

94.70 

50.2.5 

3.15 

120.0 

100.0 

4.30 

2.00 

192.56 

1.00 

1.00 

320.00 

3466.90 

1.80 

54.0 

7.90 



TABLE 9.20 Training needs for short courees for personnel in the 

National Programa of Latin America and the Caribbean. 

Country Agron. Phytopath. Entom. Breeding Total 

Argentina 

Belize 2 

Bolivia 1 1 

Brazl1 1 1 2 

Chile 

Colombia 3 2 2 3 10 

Costa Rica 1 1 1 3 

Cuba 

Dominican Rep. 1 1 2 

Ecuador 1 1 

El Salvador 1 1 

Guatemala 1 1 

Guyana 1 1 

Haiti 1 1 

Honduras 1 1 

Jamaica 4 4 

Mexico 4 1 3 S 

Nicaragua 2 1 3 

Panama 1 1 

Paraguay 1 1 2 4 

Peru 1 1 1 3 

Surinam 1 1 2 

Trinidad y Tobago 1 1 1 3 

Uruguay 1 1 2 

Venezuela 

T O TAL 29 8 5 14 56 
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TABLE 9.21. Post-graduate training needs for personnel of the National Rice Programa in Latin America and 

the Caribbean. 

K.5c. Ph.D 

Country Agron. Phytopat. E:ntom. Breeding Total Agron. Phytopat. EntOtn. Breeding Total 

Argentina 1 1 

Brazil 2. 2 

Chile 1 1 1 1 

Colombia :3 Z Z :3 10 1 1 

Dom1nican Rep. 1 1 

- Ecuador 1 1 2 ... 
'" Guatemala 1 1 

Mexico 5 Z 4 11 :3 6 9 

Nicaragua 1 1 2 

PanaIDA 2 1 :3 

Paraguay 1 1 

Peru 1 1 2 

Uruguay 1 1 

Venezuela 1 1 

TOTAL 16 ti 2 15 39 3 1 7 11 



10. PARTICIPANTS 

ARGENTINA 
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Ralston Flowers 
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Agriculture Department 
lIelmopan 

BRAZlL 

Marco Antonio de Olive1ra 
Director T€cn1co 
lRGA 
Caixa Postal 1927 
90.000 Porto Alegre, as 

Takazi Ishiy 
Coordenador de Programa Arroz 
Empresa Catarinense de Pesquisa 
mlPASC 
Caixa Postal 277 
88.300 Itaja{, se 

Francisco José Zirnmerman 
PesquisadorfCoordenador 
EMBRAPAfCentro Nacional de Pesquisa de Arroz e Feijao 
Caixa Postal 179 
74.000 Goiania, Goi§s 

Dado Le",l M. 
Coordinador Nacional de Arroz 
Tn6tltuto Colombiano Agropecuario 
CRl-lCA 
Apartado 2334 
Villavicenio. Meta 
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Jefe Depto. de Investigación 
FEDEARROZ 
Apartdo 52772 
Bogota, D. E. 
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José l. Murillo V. 
Jefe Programa Nacional Investigación Arroz 
Mini~terio de Agricultura y Ganader!a 
Apartado 10094 
San José 

CHILE 

José Roberto A1varado A. 
Encargado del Programa de Arroz 
Instituto de Investigaciones Agropecuarias 
INIA 
Estaci6n Experimental Quilamapu 
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Subdirector de Investigaciones 
Instituto Superior de Agricultura 
ISA 
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Estación Experimental Juma 
Bonao 

ECUADOR 

Francisco Andrade 
Jefe Programa Arroz 
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Estaci6n Experimental Boliche 
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Luis A. Guerrero 
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Centro Nacional de Tecnología Agropecuaria 
Apartado Postal 885 
San Salvador 
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IRRI 
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Manila 
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ICTA 
Avenida Reforma 8-90. Z. 9 
Edificio "Galerías Reforma". 3er. nivel 
Guatemala 

GUYANA 

Lomas K. Tulsieram 
Researcb Scientist (Rice Breeding) 
National Agricultural Research Inatitute 
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Leslie Simpson 
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National Agricultural Research Institute 
NARI 
Mon Repos 
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Instituto Nacional de Investigaciones Agrícolas 
lNJA 
Campo Agríc.ola Experitnental 
Apartado Postal 12 
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Jorge Luis Armenta Soto 
Coordinador Programa Arroz - Zona Norte 
Instituto Nacional de Investigaciones Agr1colas 
INIA-CIAPAN 
Apartado Postal 356 
Culincán, SinaIoa 

~~CARAGUA 

Benjam1n Y,inarte C. 
Director Nacional de Arroz 
proyecto Mejoramiento de Arroz 
Binstedo de Desarrollo Agropecuario 

y Reforma Agraria - MIDINRA 
Apartado 592 
Managua 

PANAMA 

Ezequiel Espinosa 
Director General 
lDIAP 
Apartado 6-4391 
Estafeta El Dorado 
l'anama 

Jorge L. Jonas 
Director Investigación 
lDIAl' 
Apartado 6-4391 
Estafeta El Dorado 
Panama 

PARAGUAY 

Jorge E. Rodas 
Jefe del Programa de Investigación de Arroz 
Hinisterio de Agricultura y Ganaderta 
Instituto Agronómico Nacional 
Estación Experimental 
Caacupé 

SURINAM 
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Manager Rice Research and PIaening 
Rice Resenrch and Breeding Station, S.M.L. 
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Apartado 102 
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Rice Program 
Apartado 6713 
Call, Colombia 

Peter R. Jennioge 

Maouel J. Rosero 

Robert Zeigler 

Edward Pulver 
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