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Rice ilI basic in Ibe nutrition of Ibe Latin 
American people, partiwlarly in lhe 
lowland tropies where per capita consum¡>­
tion is aboYe 50 kilollflUDS. 

WhíIe production bas becn increasing in 
sorne oountries. in tbe majority, yields and 
productivity are stilllow and insufficient to 
meet the demando InsuffJcieney is primari­
Iy due to Ibe Iack of appropriate varietíes 
wilb tolerance to ndverse climatic and soil 
conditions and with tolerance or resistance 
to pests and diseases. Moreover, Ibe lack of 

Rice Uni' 

propefly trained technícians prevents Ibe 
transference of farming technology to 
farmen in Ibose regions where suitable 
vacieties are available and where con­
ditions are favorable for iru:reased produc­
tion. 

In 1977, CIA 1"8 Rice Unít continued to 
develop its projecta in intemationa! 
cooperation, varietal improvement and 
training, to help fuIfill Ibe prlrunry objec­
tive of contributing to increasing nationa! 
yields per surface unít in Latin America. 

International Cooperation 

Resultllowere compiled tbis year fOf tbe 
Fint Intemational Rice Yield Nursery for 
Latín America(VlRAL-76). Additionally, 
!be following lnternational Rice Research 
Institute (1 RRI) nurseries received in mid-
1976 were evaluated at CIA T: two yield 
nurseries of early- and medium-maturing 
varieties; two ror evaluation in upland 
conditions; one fOf sbeath bligbt; one of 
floating varieties; and another for soil 
salinity and alkaliníty problems. Tbese 
nurseries were planted al CIA T between 
Julyand November 1976 and tbe material 
evaluated, the seed multiplied and tbe most 
promising varieties or lines for latín 
America selected. Particular cmpbasis was 
placed on plant type, grain qna!ity. 
resistance lo Sogatodes aod 8000 yield. 

Rica umt 

FIRST INTERNATlONAL RICE 
YlELD NURSERY FOR LATIN 
AMERICA (VIRAL-76) 

In 1976, the Fint Jntemationa! Rice 
Yield N ursery for Latín America(VIRAL-
76) was formed wilb 24 varieties from 
Colombia, Costa Rica, !be Dominican 
Republic, Ecuador, Guatemala, Mexico. 
Peru, the Philippines, Sri-Lanka and 
Surinam. Twenty-eight sets were <Iis­
tributed to 17 countries. Yields obtained in 
several countries are shown in Table l. 
Sorne varietíes in this nurscry outyielded 
the local varieties. e.8., J urna 57 and 58 
from Ibe Dominican Republic, yielded 
more Iban tbe Peruvian local variety, 
INTl. Similarly, IR2863-38-1-2 from Ibe 
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Taol. 1. YIeId of "'" varletl .. _ tbelnmutlonalKIce YIel4NIIn<ry (VIKAL-76) 1n .... n1.ounttl .. ln Latln Am-' 

Cou_ and yicld (l/ha)1 

'" 
Colla 

N Colombia ilIca' Ecuad.' Guyana MélÚ«>' Pero 
V_ 

Variety Country of origin (1) (3) (4) 

CICA 4 Colombia 3.3 4.5 6.1 2.9 6.4 1.7 8.1 5.4 

CICA 6 Colombia 3.9 S.3 B 2.1 6.7 2.5 7.2 4.8 

CICA 7 Colombia 3.1 4.S 5.6 3.0 5.1 2.6 1.5 4.3 

CICA 9 Colombia 4.6 S.3 6.8 2.8 5.5 2.6 8.8 5.0 

P918-2S-I-4-2-3-IB Colombia 4.9 3.5 6.l 2.8 9.7 3.3 8.1 5.8 

P918-25-15-2-3-2-IB Colombia 4.6 3.4 6.1 2.9 9.5 3.6 7.7 6.4 

CR llll Coa:t.a Riea 4.3 4.0 5.7 3.1 6.6 2.2 8.7 6.1 

Juma 57 Dom. Ropublic 3.8 .(5) 6.9 1.8 2.6 9.4- U 

Juma SS Dom. Ropo.lic 2.5 6.1 3.0 9.4 7.2 

liS Ecuador 4.5 3.6 6.3 2.1 4.9 2.8 7.2 5.2 

Tikal Guatemala 4.9 4.9 3.7 2.9 4.1 2.6 8.4 5.2 

N (IRIOS5) (¡U)'lUIA 3.9 4.3 8.6 7.0 

77916(GR22-IO-6-IO) Guyana 3.7 4.6 6.6 6.2 

Macuspana A 15 Mcxico 2.5 3.2 2.9 4.5 2.9 5.7 309 
Bamoa A 75 Mexíco 4.1 S.4 3.8 1.2 2.8 8.2 5.3 

Intl Pcru 3.0 3.1 $.9 3.5 7.2 2.7 8.4 6.1 

~ 11.2058·78-1-3-2-3 11.1.1 3.S 8.4 .. 
IR2823·399-S-ó '" " 

IRRI 4.1 

g lR2863·38-¡-2 IRRI 4.3 10.8 

IRIS29-430-) IRRI 4.4 

5- 8S 90-2 Sri Lanka 4.4 2.6 
" 

5.1 4.6 l.0 2.0 9.0 6.0 

i Ciwinl SML Surln&m 4.3 3.3 5.2 3.1 1.9 2.2 6.9 3.4 
:11 Camporo SML Surinam 4.6 5.6 4.1 3.7 2.0 6.8 5.1 i Ceysvonl SML Surinam 4.3 3.8 4.2 3.5 2.3 6.3 4.2 :l 

Under ¡nipltd etmditlona. tllUpt In Coata. Rica I1nd in two Sita in Mellico. 
~ nder upland condiriMli with good r1I.infall dt$lributI;m. 



IRRI and the two lines from the 
cooperative Instituto Colombiano 
Agropecuario (ICA}-CIAT projeet from 
Colombia (P918-25-1-4-2-J..IB and P918-
25-15-2-3-2-IB) yielded 2 to 3 t/ha more 
than Bamoa A75 and 4 t(ba more Ihan 
Macuspana A75 in Mexico. 

NURSERIES FROM IRRI 

In 1917 lRRI nuneries received in mid-
1976 were evaluated at CIAT. The Inter­
national Rice Yield Nursery for Latin 
America for Early-maturing Varietie. 
(VIRAL-P) contai!led 10 varieties with 
good grain quality and yield potential; 
yields fluetuated between 6.5 and 8.6 I1 ha. 
U nder CIAT conditions (1000 meters asl 
and 24OC) maturity varied between 121 and 
129 days. At lower altitudes, time to 
maturity would bereduced by lOto 15days 
(Table 2). In tbe nursery of medium­
maturing varieties (VIRAL-T) 14lines or 
varietie. were included with yields tbat 
fluctuated between 6.5 and 9.9 l/ha; time 
to maturity was 130 to 143 day. (Table 3). 
The nursery for deep-water varieties 
(VIRAL-F), initially had 50 lines ofwhich 
10 were selected by Ihe CIA T Rice U nil for 
planl IYpe, grain quality and tolerance lO 
deep waters(80cm) and were distribuled to 
the countries which solicited this material. 
This nursery was also planted at CIA T in 
early 1977 to multiply seed and determine 
potential yields of the entri .. under normal 
irrigation eonditions. Table 4 shows Ihe 
principal cbaraclensties and yields of 
enlries in VIRAL-F. In the International 
Sheath Blight Tolerance Nursery 
(VIA V AL), sorne Iines were discarded due 
to unacceptable grain type, late maturity or 
susceptibility lO lodging. F rom Ihis, a .maU 
nursery more appropriate for Latin 
Ameríca was distributed. However, no 
material was eliminated from an Inler­
national Observational Nursery forSalini­
Iy (VIOSAL) sinee only a few unes were 
included for speeifie eountries. 

The upland nurseries, composed of 200 
lines or varieties. were planted at CIA T 
Rice Unn 

under upland conditions. (A droUgbt 
lasted from December 1976 through 
February 1977). Several lines showed 
drought tolerance in the vegetative and 
reprnductive stages. However, a low 
tolerance to iron defidency was found in 
tbe majority of Ibe lines, which interfered 
with the reliability of yield data. Fourteen 
van.ties tolerant to drought and iron 
defidency were seleeted -seven with 
medium size grains. three witb short 
graíns, and fourwith longgrains. Witb tbis 
material. the lntemational Rice Upland 
Yield 1'1 ursery (VIRAL-S) was formed and 
distributed. 

Table 5 shows the nurseries and tbe 
numbor of seis dispatched to Latin 
American counldes in 1977. 

SECOND CONFERENCE ON Il'iTER­
NATIONAL RICE TESTlNG 
PROGRAM FOR LATlN AMERICA 
(IRTP) 

This year, Ihe second conference on Ihe 
Inlernational Rice Testíng Program for 
Latin Ameriea was conducted at CIA Ton 
November 4-5. Leaders and other 
professionals of national rice programs 
attended the conference whose purpose 
was to .trengthen international coopera­
tion wíthín the IRTP; correet procedural 
problems; define the need for more 
n urseries; interchange ideas on current ríee 
problems; and develop a schedule of 
aetívities to more rapidly disseminale the 
IRTP results tothefarmers. Table6 shows 
the number of participaling delegates from 
eacb counlry represented. 

When delega tes were asked if they 
preforred to receive Ihe nurseries directly 
from IRRI or after evaluation and further 
selection by CIAT. al! the delegates excepl 
Ihose from Mexico and Costa Rica 
requested the nurseries from CIA T. Mexi­
co requested nurseríes from both IRRI and 
C1A T and Costa Rica requested tbe 
observation nurseries dírectly from IRRI, 
and tbe yield nurserie. from CIAT. The 
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f 
Tablo 2. Prlndpol ."""""Iott<s of!be __ In die 1977 1 __ 1 Yield Nunory for EarIy .... turina V.ri_ fOr L.tIn Amerl.a (VlRAL-P) 

oboervad al CIAV 

Agronomy ~ 1- Quality 

C.unlr)' Hci¡bt Maturation Baettrial Sheath GnIin Oelatinization Yield 
Idtntif""úon of ori¡in (cm) (days) Bias' Bli¡ht Blí¡bt Sogatod ... Lengtl!' T em.,.,ature' (tlba) 

BRSI-46-loCl 
lRlO/IRS-II .... ;¡..¡ B'desh 107 129 7 3 4 S 8.0 

IET2881(RP319-34-9-1·3 
T141/IRMI·I·I75·¡ India 86 123 9 S 3 4 3 lL 3.1 

IETl262(RP633-9S-3-1 
lRS!PJI-4)! IR22 India 91 l2S 8 3' 2 7 3 8.5 

IETlI27(RP6-S 16-31-4) 
TKM6{!RS india 8:5 l22 8 5 2 7 3 L n 

BS4IIl-Pn·SIl-S-31 
P.li", 1·1!IP1101l-2 Indonesia 103 128 7 2 2 l 3 8.6 

IR2070-4I4-3-9(IR40) 
IR2O"2/0.nivaraf fCP94-13 IRR! 96 125 4 4 2 6 5 7.3 

IR2071-ó2S-1·2S2(IR36) 
IRIS6I·228/ fIR24·4fO.n./ IICR94-13 IRR! 80 124 2 6 3 3 3 7,7 

IR2307·84-2-1·2 
CR94-I3IIRI56I·228 IRR! 89 127 4 4 2 ) 3 1. 6.5 .. 

IRIS6I·228-)-3(check) 

~ IR8/T.dukanl/TKld6·2/TNI IRR! 83 121 7 5 2 8 3 L 8,0 

g CICA 7 Colombia 99 125 ) 3 2 4 3 L 8.0 

i A~ ot Uto H1tIo:tltO! 
tm:ttnatiOfW ~ tcale oí J.J): j·2.9;.miltlnt; J.!).-1.9nnooerately mutant; 4,()"S,9=I'I\~raf~ $Uscephh~ Of mtermedUllt, U).9,o.=..~". 
ScIle rO! ltn¡th <If amn: 3_lona pn (MI.1.SOmm); 5.medium .I\jth pn (S.jl-6.6QmM) 

1 
Oe"tiniulion- tt1tI.pcrll\H'e al« l. inktmcdialt; L::: low. 



_ ... ""'" .. " .. ,.. .... 
Agronomy Discasesl 1- Quality 

'" ¡¡O 
lacteria} Shoatb Graln Oclatinization Yield 

~ 
Country Height MatuTation 

'" 
identification ofori¡¡in (cm) (doy,) Bla.t Bli¡hl B1i¡ht Soplod .. Length' Temperature4 (l/ha) 

BRSI-46-S 
IR20/IRS-1I4-H B'desh 122 134 8 4 3 4 S 7.8 

BRSl-74-{o 
IR20IIR5-11 .... 3·1 B'desh 12O 133 8 4 3 4 S JL 6.8 

BR 4 (BRSI-9I~) 
137 8 3 3 3 S IR20IIR5-1I .... 31 B'desh 129 7.5 

1ET1785(RP84·39-1) lodia 95 132 9 6 
, 

4 4 3 L 7.2 

H541b-K,n·58·5-3 
Pelita J / 1 / lRS32E576-4 lndan. 110 130 8 4 3 4 3 7.0 

B542b-Pn-9-2·2 
Pelit. lílIIR532ES7~ Indon. 111 134 9 3 2 6 3 9.9 

IR2070-423-2·5-«IR38) 
IR2O'2/0,'/ICR94-13 IRRI 91 134 4 5 3 3 3 Il 7.3 

IR2071·586·~·3(IR42) 
1 RI56I·22811R24*610 .• / ¡CR94-IJ IRRl 103 143 O 3 J 8 S L 7.9 

IR2323-399·5~ 
CR94-I3IIRI529~01 1 IIR24*3;0.nl /IRI .... 16IRRI 103 137 2 4 4 4 3 IL 7.1 

IR2863-38-1-2 
IRI52~80-3ICR94·131 /lR48o.5-9-3 IRRI 88 136 4 4 3 3 3 L 6.5 

Dg 374-1 (75-311) 
8866-IIIR20 3ri·La.ka 103 132 8 3 2 3 3 8.2 

Sg 375-1 (75404) Sri-Lanka 98 132 8 3 2 3 3 9.1 

IR2588-19-1!l-1-:z,.2 
IR 1544-238/ IR 1 529-68Q..3 IRRI 92 139 4 2 2 3 3 L 8.5 

T aidlung Sen-yu 195 
Bin-tan¡-ChíenflR661 Taiwan 89 132 6 • 3 3 3 L 8.1 

~ 
CICA 9 Colombia 110 133 4 3 3 J 3 L 8.0 

Amqt ef two sernesters 
lnterruuional tesi&taO«' tallt m 1·9: 1·2.9. r.IWI~ J.Q.,l.9. mo(h::tatcly rUÍMaru. 4.Q..5.9..moderattly sllscepuhle <l'f intenncdiate; (>,{)-'il.0: ~'blt 
S<:alcdor leDjlh o! ¡rain: J::;!on, anm (6.61.1.5Omm;; 5:. medium Ief\iltlj¡faln (~.Sl-6.{l()mm) • 
GelahnlUUoo kmperatun tI."Alt: l.intClrm«!iate; L la,",". 



Table 4. R .... lts of promisln, rm lin .. wltb Ibe dwaete_ 01 Doatlna rko IIIIder DOrmallrrlplOd 
tonditlons al eIA ... 

Country Days to Height Lodging Yield 
ldentification of Orisin Flowerin¡ (cm) % (l¡ha) 

BKN 6986-147-2 
IR 262/Pin Gaew 56 Thailand 168 112 10 6.7 

BKN 6986-81 
IR 262jPin Gaew 56 Thailand 156 ISO 85 4.4 

BKN 6986-20 
IR 262í Pío Gaew 56 Thailand 146 111 O 6.5 

;BKN 6987-1054 
IR 262/Khao NaboS Nuey II Thailand 128 109 O 8.9 

BKN 6990-63 
IR 262/TPG 161 Thailand 129 172 100 5.4 

e 4-63 Philippines 119 m O 6.9 

ROl Thailaod 123 ll3 o 6.4 

BKN 6987-1l8·3·P 
IR 262/Kbao Nahnl Nuey 11 Thailand 123 101 o 8.2 

BKN 6981-133-2-P 
IR 262/Kbao Nabng Nuey 11 TbaiIand 126 111 o 5.' 

BKN 6987-233-2-P 
IR262¡ Kbao Nahn, Nuey 11 TbaiIand m 107 o 8.7 

Table S. Nu_ofo_ rrom Ibel""'. atl.u1 Rlte TeotInaPro_ for Latln Amor'" dlslnDuted in 
1917. 

No. oí nurseris t 

C()~ntry VIRAL·P VIRAL·T VIRAL-S VIRAL·F VIAVAL VIOSAL Total 

Argentina 3 
Bolivia 2 4 

Brazil 5 5 3 2 16 
Colombia J 
Com Rica I I 3 
Ecuador 2 2 8 
El Salvador 1 3 
Guatemala 2 4 
Guyana 1 1 6 
Honduras 2 2 2 6 
Jamaica 
M,¡>.·co 4 4 2 10 

Nicaragua 2 2 4 

Panama 2 2 2 ti 
Paraguay 

.eomimxd OQ pqe-1 
0-6 1977 CIAT Annua' Repon 



Country VIRAL-P VIRAL-T 

Peru 
Doro. RcpubHc 

Surinam 1 
Venezuela 2 2 

Total 28 28 

I VIRAL In~ooa! Rice Yield NútIery' 10l' LatiD Amer~ 
.p Early matl.lrina varietiel 
-T MMúW m.t\lJlDl ~ 

No, of nurseriesl 

VIRAL-S VIRAL-F VIA V AL VIOSAL Total 

2 2 5 
6 
3 
4 

22 5 9 4 96 

oS Uplb.d rice varietiet VIAVAL In!enwiona! Sheatb 8lipt ToIeraBt.e Nur5ery for Latín Amenca.. 
.f' ~~varictitI VIOSAL Inl~rnation.al R~ SalUtity O~tiorW N~tY ror u.tln Amtrica. 

Tabl. 6. Numbtr oí delegates who participated in 
tht sttood wWeract GIl lhe lmer­
natkmallUee T esttnc Progrm fOf LatiD 
America IOl 1917 

Countries 

Argentina 

Belize 

Bolivia 

Br3211 

Colombia 

Costa Rica 

Dom. Republic 

Ecuador 

El Salvador 

Guatemala 

Guyana 

Honduras 

Mexico 

Panama 

Paraguay 

Surinam 

Venezuela 

Uruguay 

Philippines (lRRI) 

Total 

RI ... Un!t 

NO.of 
Delogates 

2 

J 

6 

2 

I 

2 

2 

J 

l 

2 

2 

I 

J 

38 

delegate. from Brazil and Uruguay stated 
Ihat they would requestdirectlyfromIRRI 
lhe following specific nurseries: for 
resislance to low temperatures, drougbt, 
and aluminum toxicity. 

The following nurseries were of interest 
to the delegates of several countries: yield 
nurseries of early- and medium-maturing 
varieties for upland and irrigated con­
ditions; observational nurseries of early­
and medium-maturing varieties for upland 
and írrigated conditions; rice bias! and 
sheath blíght nurseries; and nurseries for 
salinity, low temperatures and deep water. 
There was also a consensus of a need for 
future nurseries on brown leaf "po! 
(Helminthosporium oryzae) and leaf scald 
(Rhynchosporium oryzae) and soi! 
problems such as aluminum toxicíty and 
alkalínity. Table 7 shows the types of 
nurseríes established for 197.8 and the 
number of seis roquested. 

DlSTRIBUTION OF V ARIETIES AND 
PROMISING UNES 

The CIA T Rice U ni! collaborated w ith 
institutions of severa! countries by sending 
seed of vaneties and promísing lines. Tabl. 
8 shows the quantity of seed from vaneties 
and promising lines dispatched in 1977. 

0-7 
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Table 7. Inl ...... tionlll Rice Testin& p,.,....... for tallo Am.rIca p_ lar 1m. 

ol! 

.~ 
~ J j J 01 ! .1 

il ..: ~ 1 
~ .~ j f ! J Jl~1 ~ . i 01 

~ 

l! 11 ~ a s IRTP • " e 
.lI L. 8 a 'ii .ll ~ ~ o ~ v o 

Nur&eriü Typel U "' el \!) ::t: :Il z ... .. el .,;;¡ > ... 
VIRAL-P 6 2 2 3 2 2 32 

Yiekl VIRAL-T 
Temparano 4 3 2 2 2 24 

VIRAL-S 2 2 2 2 6 2 2 2 28 

VIOAL 
ÚbSr:n-lltionai tbego 2 3 2 2 15 

VIOAL 
Secano 2 2 5 2 6 2 2 2S 

Distases VIPAL 2 6 2 2 6 2 2 33 

VIAVAL 1 2 2 JI 

Environmental VIOSAL 1 
and Soil Low Tc:mpera-
Problems tures N ursery 2 S 

~ 
VIRAL-F I 2 6 

~ 
TOTAL 3 S 6 31 10 9 7 7 4 5 ... 9 12 22 6 11 3 10 5 3 14 186 

!.'! 
~ VIIlA~P IntemaMnaI Rlte Yield Nunef)' fOl tatin Amt:rica· farly-matllnn¡ VJU!el>e$. 

[ 
VIIlAI .... l· InlttnatlOOtl Rice yitld Nun.ery fOl !..attn Amenca - M~luttI"m»t\lnn¡ varie~. 
VUb\L-S hl-nOIW Riot Yidd Upiand NI:IIHl)' fot Lulo America 
VIOAL Int"rnational ~ Obet:vationlJ N1,.Intf)' f ... L.A. 
VIPAL JnlemaMnt.! RICe BlUI NuntfY fQr tuin "'meneo 
VIAVAt h"IC'~(i(m.al Shelith B1i¡ht Tolerancc NlURry fOf LalÍJI Amtrka 

f 
VIOSAL trncnwional Rke Salntity Obsen'ational Nunclj' filf latID Amtt~ 

lmmaatiooal RM OlMfvationai NWMry fm- Low Tanperlt\l«:J In Latin Amena 
VIRAL-F Interna.lioflal Yidd NutMoty for f1o&\in¡ V,Ulttles (or LAtln Ament.a. 

;¡ 



Varieti .. arulllneo di,tribute<l (k¡) .. 
g' :;: 

!' .. 'D ~ '" l I :.- o o 
o( « « o( .... - ..o 
!:l !::! 5 5 '" N ]i ~~ ]! UN 

j~ ~ « ~ 
CoUlI!ry U U !!! !!! :H U ::: ¡¡¡ 

Arg~ntina 0.2 0.2 0.2 0.2 

Australia 0.1 0.1 0.1 

Germ. FecL Rep. 1.0 1.0 1.0 1.0 1.0 1.0 

BraziI 3.0 1.0 51.0 51.0 0.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.5 0.5 

Bolivia lSO.O 200.0 100.0 200.0 

Belgium 1.0 

Costa Rica SO.O 

Colombia 2.0 100.0 

Ecuador 10.0 

France 0.2 0.2 

PhUíppines 0.4 0.4 0.4 0.4 0.4 

Guyana SO.O 50.0 SO.O 

Kenya 0.1 0.1 0.1 

Liberia 0.02 0.02 0.02 0.02 0.02 

Mexico 1.0 1.0 1.0 

Nicaragua 50.0 

Panama SO.O 

Peru 5.0 7.0 57.0 2.0 57.0 

Venezuela 50.0 80.0 

Uruguay 1.0 

9 Total 4.20 5.32 21U2 414.02 1.5 2.0 1.0 1.0 103.42 1.0 658.52 1.0 0.5 0.9 

'" 



Bl'eeding 

Thís year ICA and CIAT continued 
breeding rice varíetie. with high yields for 
praduction stability, reduced dependeaey 
on agricultural inputs and 10 overeome 
majar praduction constraints such as rice 
blast (Pyricularia oryzae). hoja bla:1Ca 
virus, the leaf-hopper (Sogatodes 
oryzicola) and minar constraints such as 
,beath blight (Corticum sasakij)and salmi­
ty. 

EARLlNESS 

The fermers in the important Colombian 
rice zancs of T olima and on the N orth 
Coast prefer rice varietie. which are early­
rnaturing (lOO-IlO dayo). Four early­
rnaturing varieties-lR36, 74-5461 (blast 
resistanl Bg 34-8), CICA 7 and lR2:~­
were combined in 13 different simple 
erosses f or early rnaturity with bias! 
resistance from Tetep, Colombia I and 
C46-15. The simple crosses Were subse­
quently IOp cros.ed and intercrossed 10 
produce eighl triple and five double 
crosses. The F 2 population ofthcse eros ses 
will be evaluated for earliness at the ICA 
Nataima and Turipana slations, in Tolima 
and the N orth Coast rice growing zones, 
respectively. 

DlSEASE AND PEST RESISTANCI: 

Resistance lo Rice Bias! 

Seleetion for resistance to rice blast, P. 
oryzae, i. one of Ibe basie objectives of the 
breeding programo The aehievement of 
stable resístance to rice blasl is being 
pursued through multiple resístance a:ld 
multiline approaches. 

Multiple Resistance. Some 36,000 F 2 
progeny were selected trom multi. le 
erosse. with 10 improved parent lines 
carrying resistance factoro from T etep, 
Colombia 1, Dissi Hatiff, C46-15 aud 
Carreon. The F J progeny combining 
0·10 

resistance faetors from tbree or four 
sources were evalualed in single row 
progeny tríals. Some 11,000 seleclions 
combining resistance to blast, Ihe plant 
hopper (SogalOdes), acceptable grain 
quality and goad plant type were derived 
from the promising F J progenies. AH 
11,000 seleelions were planted as P 4 
progenies at VilIavicencio and exposed to 
natural neck blast infeclion. Of 3,400 F 4 
progenies Ihat rnatured during the year, 
330 promising lines were selected and 
planted al Ihe ICA-Palmira stalinn in 
unreplicated plots for yield evaluation; 
1,000 selcetions were advanced lo F S 
progenies. 

Multiline Varielies. The third and final 
backcross for a five componenl multiline 
with five roureos of resistance (Tetep, 
Colombia 1, Carreon, Dissi Hatiff, and 
C46-15) and two recurren! parenls (4414, 
and CICA 9) was completed aOO their 
respective BI F¡ population. were planted. 

With Ihe third backcross, the recurrent 
parent phenotype Wlls fully recaptured as 
evidenced by the uniformity of Ibe lines. 
The B 3 FI populations were intemo.sed lo 
combine resistance factors fram three 
different sources(Telep witb two athers) as 
shown in Table 9 lo develop a multiple 
resistan! mulliline. 

Table .9. Crossing combinations witb ditrerent 
rnistanre sources for rke bJasL 

J, Tctep x (Carreon x Colombia 1) 

2. T etep x (Carreon x Diss¡ Halift) 

3. Tetep x (Carrean x C46-15) 

4. T etep x (Colombia l x Dissi Hatiff) 

5. Tetep x (Colombial x C4lH5) 

6, 1 etep x (Dissi Hatiff x C46-15) 

1977 CIAT Annual Repon 



Table 10. Sou:rces oC resi.stanc:e tu blast from 
g ....... pblcally di._ ori,¡n •. 

Recurrent Sources of Country oC 
Parenls Resistance Origin 

4440 Tet<p Vietnam 

4414 Tapl,)(H;OO-l China 

4468 Ca 902ibl313 Chad 

CICA 4 P.l. 18467S-2 (ran 

CICA9 Colombia ) Colombia 

Linea 8 S.M.L. S6{7 Surinam 

f,~g90-2 Ramind Str 3 Thailand 

In addition, nn expanded multiline 
praject WIIS initiated with soven different 
recurrent parents and seven different 
sources of resistance from geosraphically 
divene origins (rabie 10). Thé first 
backcross lO each of the recurrenl parents 
was completed Ihis year. 

Five new, widely adapted, higb-yíelding 
varieties with good combining abilily and 
r .. i.lance lO several produetion con­
strainlo were incorporated as parents inlo 
the breedill8 programo Table 11 lisIS the 
parenl. snd their desirable characteristics. 
The five parenls were crossed in 152 triple 
cross combinations to combine factors for 
blasl resistance from two differenl soueceS. 

Tolerance lo Sbealb Blight 

Presently, only tolerance has been found 
lO sheath blight re. sasakii). Of Ibe three 
toleran! varíeties selected - Babagia, 
Tapoo-cbo-z and 1<.8 - Babagia and 
T ap oo-cbo-z have becn widely used in 
multiple crosses as tolerant .ources to 
sbeath bligbt. Crosses were made between 
the Ibree tolerant varietie. Bahagia x 
Tapoo-cho-z; Bahagia x 1<.8; and K8' x 
Tapoo-cbo-z sueb that caeh combination 
would have tolerance factors from Ihe two 
parenlls. Each single ero .. was lop-crossed 
to CICA 4,ClCA 7,C1CA 9 and 4440. Tbe 
F 2 progenies will be observed under field 
conditions and evaluated. CICA 4, CICA 
7, CICA 9 and 4440 were also erossed and 
backcrossed to caen of Ihe Ibree donors for 
upgrading the recurrent parento with 
tolerance to ohealh blight. Rapid seedling 
screening tecbníques f or toleranl material. 
have not yet becn developed. 

Resistance to Bacterial Leaf Blight 

Eleven varieties resistant to bactenalleaf 
bligbt in Asia w.ere inoculated using 
isolates of Xanthomonas oryzae oblaíned 
in Latin America. From varietal reactions 
presented in Table 12, il appears that Ihe 
isolates from Latin America behave 
similarly to those oblaíned in Asia. 

Table ) 1. Dmrable lraib of five psttn($ incorporated into lhe CIAT ¡leA breeding pro&ram in 1977. 

Reactionr 

Plant Bacteria! Sheatb Phos.phatc Lu\\, 
Parenl Type Blight Blight Salimty Dcfic!cnc} rcmpaJ.tun." 

Remajda Tall HR S S s 
Bahagia 1 ntermediate T T S S , 
Pelita 1/ I Intertnedi.ate MR S HR T S 

Bg 66-1 Dwarf HR S S S S 

Bg 90-2 Dwarf R S S S '1 

Rice Unít 0-11 



lable 12. Reattion uf severa. yarieties lo bacteria! 
leal blight (Xanlhomona5 oryme). 

Reaction l 

Variely Colombia Asia 

Remajda HR HR 

Polita 1/1 R R 

Tadudakan R R 

Bg 90·2 R R 

Bg 66-1 R R 

Dg 97·2 MR RIMIl 

Dg 97·3 R R 

K 8 (mutant) MR MR 

IR 22 R R 

IR 2035·290 MR R'MR 

IR 8 SS SS 

Bluebonnet 50 SS SS 

Re$I!1JUlCt ... " HR=Hi&lI.Iy rdant; R= Resit:al1l; 
MR:: M~I~ly roM~tant, ss: Highly ~ltSCtptibk. 

Some 832 advanced lines selected atthe 
lCA·Palmira stalion from F 2 and F 4 
populations (brought from Sri-Lanl:a) 
were tested under greenhouse. conditiüns 
for resistance to bacterialleafblight. Fif''}'­
nine pereent were resistant; 20 perel:nt 
tolerant; and 21 pereent, susceptible. 

Identification of Genes for Resislance lO 
Planl Hopper 

There is a possibility of a physiological 
specialization of SogalMes and Iherefore, 
Ihe identification of resistant genes should 
be undertal<en. Ten different resistant 
varietie. are currently being re .. arched lO 
identify their correspondíng genes. 

EVALUATION OF PROMISING 
MATERIALS 

Advanced Lines and Segrellating 
Populations from Sr¡"l.anka 

A total of 934 advanced lines (in lhe F l 

0·12 

and F 6 generations) derived from 22 
dífferent erosges brought from Sri-Lanka 
were evaluated and 44 were selected as 
prorrusíng. These were tesled for yield 
pOlenlíal in two experiments botb using 
CICA 9 as Ibe control. Table 13 shows tbe 
result. of the besl eight Iines in eaeh trial. 

Bnll< F 4 populations from eight multiple 
erosses brought from Sri-Lanl<a(Table 14) 
were evaluated. From this material, 768 
individual .. Iections were made and 
evaluated ín progeny row trials in the F S 
generation. Of Ihese, 90 prorrusing lines 
were selected for high yield potential, ,., 
acceptable grain quality, plant type and \ 
resistanee to hoja blanca and bacterialleaf 
blight and plant hopper. 

Four F 2 populations from Sri-Lanl<a 
were observed and ohhis material 166 F 3 
selections were evaluated in progeny row 
trials. Some 30 prorrusing lines were 
obtaíned. 

Evaluation of Introductlons 

Some 461 advanced lines from IRRI and 
Indonesia were evaluated and three Iines 
were found lo have a resistance factor for 
rice bias! deríved from the wild rice, Oryza 
nivara. These lines will be used as parents 
in the breeding programo 

Purification and Multiplication 
oí Line 4440 

Line 4440 originated from a eros. 
between CICA 4 and F I (lR665-2J...3-1 x 
Tete¡:» and was selected as apure line, with 
Ihe geneoIogy P918-25-1-4-2-3-IB. Along 
witb CICA 7 and CICA 9, it was íncluded 
in the 1976 regional tríals, and tbe First 
Intemational Yield Nursery for Latin 
America. 

Segregation for grain Iype, planl heighl 
and maturíty was observed in a secd 
multiplicatíon 10t wíth 4440 al CIA T. 
From this lot, 1600 plants werc selected for 
purífieation, which were evaluated for 
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Table 13, Pt'rfornumn' of Ihe lb IId"lInct'd lint"S {rom 22 crosses broughl from Sri-I.llnka. 

Yield q nf 
Unes Crosses (t/ha) Contro l 

Tril¡J 1 

1170 Rg 90-2 :t UR 1541 X o b678] 8.5 125 

1156 Bg 90-2 x UR 1541 x ob67J] 7.8 115 

1279 Rg 90-2 x UR 1541 x ob 678] 7.7 II J 

13 1 3 Pclila 1/ 1 x OR 1702 x IR 1529] 7.6 111 

1394 Pelila 1/ 1 :t [IR 1702 x IR 1529] 7.5 110 

1IK8 Bg 90-2 :t UR 1541 x ob671!1 7.5 110 

134M Pelila 1/ 1 x ~R 1702 x IR 1529] 7.4 109 

1J32 Pclita 1/ 1 :< OR 1702 x IR 1529] 7.J 106 

Trial 2 

Bg 90-2 1 R 262:< Rcmajda 9.3 129 

1724 Pel ila I I I :< ¡¡'b678 x T .K.M-<>] 9.3 128 

1884 IR 22 x Bg 90-2 8.5 11 7 

1843 ~R8 x T.K .M-6] x nR665 x 8890-2] 7.8 108 

1883 IR 22 x Bg 90-2 7.7 107 

1893 IR 22 x Bg 90-2 7.7 107 

1895 Bg66-1 x IR, 20 7.7 107 

11154 [iRg. T.K.M-<>] • [Bg66-1 • IR2~ 7.7 107 

grain quality and maturity. Ten improved 
plants were selected lo continue evaluation 

and seed multipliealion in individually 
seeded 200 mI plots with three replieations, 
Iransplanting one seedling/ site at a dis­
tanee of 50 x 50 eentimeters. Tables 15 and 
16 present the principal agronomie 
eharaeteristies and grain q uality of these 10 
selecüons. From these observations, it was 
decided to continue multiplicalion of basic 
seed from seleelions 1 and lO, transplanted 
in 4.5 heetares. In early 1978, one of these 
wilI be named as a variety in Colombia by 
the ICA Rice Programo AdditionalIy, one 
kilogram ofseed/seleetion was delivered to 
the heads of nalional rice programs who 
attended the second conferenee of the 
Internation Rice Testing Program for 
Latin America. 

Tablc 14, [ichl mullipll' crosses brouchl {rom Sri .. 
J.anka. 

JI{ 2042-101 • D R 262 :< Pelila 1/ g 
J R 2035-290 • [Sg 90-2 x ('elita 1/ 1] 

1 R 2035·290 • [1 R 262 x Pelita 110 

IR 2035-290 • [iR 1529. Pel;ta 11 0 

Pdila 1/ J • [IR 26 x ob678] 

7.1-797 • [Bkn 6809 • IR 1529J 

7}-669 x [Bkn 6809 • 1 R 1529] 

IR 262 • [Okn 6809. IR 1529] 

Rice Unit 0 ·13 



Table IS. Principal acronomic charlet:eristlcl of 10 Nlecdons from Llne 4440 at eIAT.' 

Reaction1 

Days to Day. to Hei¡hl Yicld 
Selection Flowering Maturity (cm) Sogatodes Blast (l / ha) 

lOó 143 96 2 7.8 

2 lOó 144 96 2 7.4 

3 111 146 99 3 7.7 

4 112 147 96 2 7.4 

S 114 148 99 3 7.8 

6 107 14S 98 3 7.6 

7 106 143 96 2 7.1 

8 108 14S 98 2 7.9 

9 110 142 97 2 7.1 

10 109 146 98 2 7.6 

AVffare of Ihree replical~M. , 
Acc:ordia¡ 10 tbe inlemational retialancc lC&k of 1·9: j-2.9arnÍlllnt; 2.9-3.9_ modcratcl)' relUllln l; 4.0-5.9= modCl'3.ldy 
IUICtp1ibk Of intmoedia&e; 6.0-9.0= IUlCrptible. 

MECHANICAL DAMAGE IN RICE 
PADDIES 

A duck, Porphyla martinica, has caused 
lodging and impeded the flowering oC rice 

plants where tbese birds make their 
nests. In late 1976, when tbe rice planting 
arca at CIA T was reduced, !he population 
of P. martinica concentrated in a one 
bectare plot planted witb 4440, where it 

Table 16. Grain quaUty of 10 Hlectlons of Une 4440 at eIAT. 

% Total Yield Graio Length' Gelatinization 
Selection No. of Whitc Rice' % Head Rice' (mm) White CenterJ Temperature" 

71.8 S9.9 6.9 0.6 I,L 

2 71.3 S8.8 6.9 0.7 

3 70.8 S8.3 6.9 0.8 

4 70.9 S8.0 6.9 0.7 

S 71.4 S9.4 6.8 0.7 

6 7O.S S2.9 7. 1 0.7 

7 69.3 SU 7.0 0.7 

8 68.7 4S.0 7.2 0.7 

9 68.3 46.2 7. 1 05 

10 69. 1 48.3 7.2 0.6 

Bued on 1 S kt: oll*ldy rice. 
Wholc while rice and 3{4 of ""hole ¡raiD. 
Appean¡1ICe of lhe wrute rice bqaj on a tcak of I).l 0= a_nce of lbe ""bile centcr, 5 ; whitc ccnter wh>c h fí n~ lh~ ""ho le ¡ I" .. in. 
i. intermedialr; Lo: low; !.he rice iJ dry and DOD .. t~y alter cookina. 
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eaused severe damage f rom eating the 30-
day-old seedlings down to the ground (Fig. 
1). The damage affeeted lOto 15 pereent of 
the area. This observation eonfirms the 
faet that birds can, for Iaek of feedstuffs, 
signifieantly limit produetion. This is the 
first time this type of damage was noted in 
the rice paddies and its magnitude is of 
economic importance. 

Figure 1. Sen're damage caused b)' Porph)'la 
martinica after feeding on foliage of 30-day-old rice at 
elAT. 

Training 

RICE PRODUCTlON COURSES 

Fifteen Latin American rice 
professionals from Bolivia, Brazil, 
Ecuador, Guatemala, Guyana, Honduras, 
Mexico, Nicaragua, and Panama were 
trained in rice produetion and breeding in 
fauT lO six-month courses. The traioees 
received practical orientation in: soil 
preparation; plantiog; cultural practices; 
harvesting and proeessing; and planning 
and eeonomie evaluation (Fig. 2). This was 
reinforced with classroom instruction and 
periodic conferences on economic and 
administrative aspects oC production. 

An important phase oC training was the 
planning and exeeution by the trainees, of 
experiments to study the principal 
agronomie problems 'of the erop whieh are 
present in their Qwn countries. The traioees 
planned eight experiments in whieh the 
following were evaluated: planting density 
and nitrogenous fertilization 00 direct­
seeded and transplanted rice; the 
appearance of volunteer rice and its 

Rice Unit 

control; the effeet of the rice leaf miner, 
Hydrellia spp. on the produetion of 
transplanted rice and on direct-seeded rice; 
and finally, the ehemieal control of weeds 
in direct-seeded and transplanted rice. 

Experiments eomparing yields of semi­
cornrnercial planting systems in one­
heetare plots were also planned and 
eondueted by the trainees. While there 
wcre no signifieant yield differenees, the 
cxperiment ís being continued with 
another group of trainees to evaluate 
produetion eosts of these two planting 
systems. 

Training was eomplemented by observa­
tion tríps to rice zones in theCauca Valley, 
T olima and Huila, in Colombia, and the 
Guayas River Basin in Ecuador. Trainees 
then eompared different cultural teehni­
ques in distinet eeologieal media and 
evaluated and integrated theír own 
knowledge and experienees with other 
technicians. 
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Figure 2. Al part of their field experience, trabtees study the conditioo of transplantinl bedlat eIAT. 

Special trammg was providcd for 
profcssionals intercsted in plant brccding. 
Training included the basics of selcctio" of 
genetic material, the establishment a.nd 
evaluation of regional trials, and (llanning 
and evaluation of Intcrnalional Rice Yi.ld 
Nurserics for Latin America (Fig. 3). 

INTENSIV E COURSES 

In late 1977, a short course for 20 
agronomists working in tcchnical 
assistance programs with ICA, Fedcración 
de Arroce ro s de Colombia 

Figure 3 Ecuadorlan and Mexkan trainea .... :d in tite UHmbly ud packapnl oflDtanational RiceY.k1 
TriaI Nunnies rOl distribution to Latin American countdes. 
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(FEDEARROZ) and CARE provided production such as leveling of land 
instruction on new tcchnology on rice underwater and transplanting. 

Rice Technology Adoption 

This ycar, a spccial studies projcct was 
continued on the sociocconomic effects of 
improved rice varieties and their associated 
tcchnology on farmen in villages and 
farms of the N orth Coast of Colombia, an 
important rice cultivation region. The 
cconomics of upland, rainfed and irrigated 
rice production were analyzed to establish 
CIAT¡ IRRl research priorities for small 
rice producen in Latin America; and, to 
detail the sociocconomic adaptations of a 
rice farming society in transition (CIAT, 
Annual Report, 1976). 

Two neighboring rice-growing com­
munities were studied. In the control only 
traditional rice varieties and technologies 
were used for subsistence cultivation. 80th 
upland and rainfed rice cultivation in the 
traditional community are non-irrigated. 
In the upland cultivation system, rice is 
direct-sceded in higher arcas witb relatively 
poor soil. No dikes are constructed to 
retain rainwater. In rainfed cultivation, 
rice is generally transplanted in good soils 

in shallow naturally flooded fields which 
are sometimes bounded by dikes to retain 
water. Most farmen in the traditional 
community use both rice cultivation 
methods, and average rice plots were 0.8 
and 0.9 hectares per farmer for the two 
cultivation methods, respectively. Most 
farmen use both systcms; then the average 
rice arca per farmer is 1.26 hectares. 

In the modem farming community, the 
majority of tbe farmers use the improved 
variety, CICA 4, on irrigated land with 
fertilizer.. insecticides, fungicides, and 
chemica! weed control. These inputs were 
supplied by credits from the Caja Agraria. 
(However, some farmen did not manage 
their credit well, became indebted, and lost 
their credit rating.) 

Rice yields differed substantially 
between modem and traditional farmen 
(see Table 17). Modero farmers had higher 
net incomes due to higher yields of tbe 
improved variety, CICA 4, which also has 

Table 17. Estimated yi~ld .nd breakdown oC proflablllty 01 rice produc1ion In Ihree diflercnt rice p'owinl 
systems ln '''0 communities. 

Modem Traditio nal 

Yield (kg / ha)l 

Value of production (Col.S/ ha) 

Total costs (CoI.S/ ha) 

Ne! profi! (ColS/ haP 

Net profit1 

Mechanizcd 
Ir-rigated 

1.510 

12.285 

12,078 

207 

Manual 
Upland 

972 

1,402 

6, 486 

·1 ,084 

-1 ,501 

l. Vide:! nt imalC$ bued. on qUQtionin¡ 100% of fannerl in modem community. 25% of traditiOlUl1 communily. 

2 Family labor il'lCJuded u . ~I. 

J Family labor no! inc:11IOed u. COf;I . 

Rice Unit 

Manual 
Transplantcd 

984 

1,444 

4,322 

·878 

l iS 

0·17 



Table 18. Yield and breakdown of profit of 
mcchaniud rice produclion by a 
cooJ)tntin, per member, as comp.rcd 
wilh ayeraces of co-ylllaccrs for 1916. 

Villagc 
Cooperative Average 

Vield (k8/ ha) 5, 140 3,510 

Value of yield (Col.S / ha) 18,258 12,285 

Total e Oll S (Col.S / ha) 15,8 19 12,078 

Net profit (Col.+ ¡ha) 2,439 207 

a shorter growing period permitting lwo 
harvests per year, (One farmer produced 
eight tons of rice on a one hectare plot.) 

1 t should be noted that at lbe time of the 
surveys, rice prices were low, wet sea!¡on 
rains were late and precipitation low, 
adversely affecting transplants, As a result, 
real profits were negative for the 
traditional farmer and only slightly grea.ter 
than zero for the modern farmt:rs, 
However, farmers in a cooperative in the 

modern eommunity aehieve higher yields 
and ineomes than the average (see Table 
18). 

Table 19 shows estimated produetion 
eosts for the two eommunities, Of the 
variable eosts, labor in the traditional 
system was very high as eompared with 
meehanized produetion - 74 and 87 
pereent for upland and rainfed rice, 
respeetively, as eompared wilb 17 pereent 
for the modern farmer, Ir should be noted 
that subsistenee farmers use family labor 
on their farms but do not eonsider it aeost. 
However, when family labor is dedueted 
from total produetion eosts, only rainfed 
rice farmers made a profit in 1976. 

Since upland farmers rentI and on whieh 
other erops can be grown sueh as beans, 
maize, and cassava, the rental fees of the 
upland farmers are higher, At lbe same 
time, rainfed rice farmers do not compete 
for land with other erops and therefore 
have lower produetion eosts and produce 
higher yields. New teehnology for these 
farmers would have a bigger pay-off. 

T able 19. Estimated costs af rice. praducdon/ h. In three different rice Irowinl Iy.tans, North COMt rtaion. 
Colombia, 1916. (in Coi. $). 

Land rent 

Land preparalion 

Water 

Seed 

Inputs 

InpuI application 

Harvesting 

Technical ass istance aRd inlerests 

Transport 

M anual labor 

Total 

0 ·18 

Modern 

Mechanized. irripted 
(n ~ 72) 

I,S8S 

1,800 

526 

1,242 

1,912 

156 

1,800 

90 1 

300 

1,856 

12,078 

Upla nd 
(n ~ 23) 

1,943 

478 

176 

10 

80 

53 

3,746 

6,486 

Traditi onal 

Rainfed 
(n~ 43) 

1,039 

255 

95 

5 

43 

28 

2.857 

4,322 
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% Rice JI is evident lhal Ihe modem rice­
farming eommunily is ehanging from a 
eommodily-based economy inlo a casI[ '00 
based one. This has adversely affecled 
!andless, sharecropping farmen in Ibis 
eommunily for whom rice is a staple whose 
avai!abilily is limiled in a eommodily­
oriented eeonomy of searcily. 
Sharecroppen, who are 50 percenl of Ihe 
subsislenee farmers in Ibis eommunily 
generally require one-fifth of Ihe erop lo 

90 

80 

70 

60 

50 

40 

1 ~ I l . , l . I( I I 
-- ommercla rice anners 

-= F Subsistence rice (annen 
I ,-, 
I ¡ t::t 
r--' I 

-' , 

¡ 
I -

t 
1-

pay harvest labor, and one-Ihird for Ihe 
landowner. Tbis indicales Ihat subsistence 
farmers cannol eontribute significantly to 
!he externa! market or retain mueh of their 
erop for family eonsumption. U ntil recent­
Iy, they supplemented rice for family 
eonsumption by working as laborers for 
modem rice farmers who paid lbem in rice 
shares. 

When the combine harvestor was fint 
inlroduced by modero families poor 
families in the eommunity were allowed to 
recover shattered grains left by the 
maehine, partiaUy offsetting lbe reduetion 
in rice availabilily. However, modem 
farmen now argue Ihat 3-15 percent of the 
grains remain in the rice stalks and leaves 
cut by lbe maehine and this rice can be 
eonsumed by lbe owner's {amily. 

The reduced rice eireuIation in the local 
economy forces Ihe subsistence {armen to 
buy more rice during the areater part ofthe 
year (Fig. 4). However, tbese eash 
payments buy less rice than the quantity 
nonnally paid to laboren since purchased 
rice passes through middlemen who raise 
lbe price. 

The faet that the modem eommunity is 
making an economie transition from a 
subsistence eommodity to a cash based 
eeonomy is also reflected in ehanging 
social eustoms. Formerly, {armen in both 
eommunities gave of rice to families and 
friends. Currently, 85 pereent of the 
traditiona! farmers surveyed made gifts of 
rice, while only 65 percent of the modero 
farmen still continued Ihis praetice. These 
Rice Unlt 
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Consumption by Months 

Figure 4. Comparison of percenta'f ot 
commercial rarmen in Ihe mooern community and 
subsmenee farmen in tbe tradilíon.1 commun1ty who 
buy rice for family consumplion durio, the yfar. 

quantities eonstitute 3.4 and 0.9 pereent of 
the farmers produetion, respectively. The 
poorest farmen, the shareeroppen, may 
have distributed similar quantities of rice 
as Ihe modem farmers, however, they had 
the lowest yields and net ineomes therefore 
distributing a higher proportion of their 
rice than the landowning farmers. While 
the quantities were small and probably 
more significant as tokens of social 
eommitment than of eeonomie impor­
tance, when these gifls were given prior to 
harvest, they may have becn important for 
non-landowning farmen. 

This ehange to a cash-based economy is 
also polarizing the modero farmen from 
Ihe traditiona! ones and Ihe farm laboren. 
This is expressed in sueh visible ilems as 
television sets, radios, bieyeles, improved 
housing quality and by less tangible faeton 
as different work habits and different 
eosmopolitan levels. 

These economie pressures are also 
ereating a migration of less favored 
persons from the modero eommunity. 
Preliminary analysis indieates that lbere 
are three eontributing faelors: (1) 
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mcchanizalion of harvcsling reduced Ihe 
job availabilily for Iandlcss farmers; (2) 
rice dislribulion was reduced for landless 
farmers who worl¡ for wage labor on 
modern farms; and, (3) Iandowning 
farmers 10Sl Iheir crcdil ralings Ihrough 
mismanagemeDt. 

However, il appcars Ihal due lo un­
proved cconomic welfare, grealer rice 
yields in Ibe modero communily is produc­
ing social changes. The average family size 
increased slighUy as did Ihe size of Ihe 
eXlended household. Over Ihe lasl len 
years, Ihe birth rale rose as comparcd wilh 
Ihe conlrol group, while age and sex ralios 
belwecn Ibe modern and Iradilional 
families did nol differ. Desircd family size 
of Ihe modern farmers was also bigger. 
Allhough changes in family size were nol 
slalislicaUy significanl, Ihese changes were 
directly allribulcd lO higher yields produc­
ing higher nel incomes and improved 
family nUlrilion. 

Increascd rice produclion wilh un­
proved varieties and associal"d 
lechnologies have also produced a reversal 
of Ihe cconornic dccision-making role in 
Ihe modern farmer's family. In Ihe 
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Iradilional communilY, Ihe woman is Ihe 
principal dccision-mal¡er as she is rcsponsi­
ble for Ihe family garden whicb is an 
importanl subsislence base. However, as 
Ihe cconomic situalion becomes more 
lucralive due lo improvcd rice yields, Ihe 
falher who is responsible for rice culliva­
lion assumes a more importanl dccision­
making role. 

When Iradilional and modero farmers 
were askcd Iheir opinion of Ibeir fulurc 
vocalional expectalions of Ibeir children, 
30 percenl of Ihe Iradilional farmers 
wanlcd Iheir children lO be farmers while 
only 8 percenl in Ihe modero communily 
wantcd Ibeir children lo conlinue lhal 
profession. In view of Ibe higher 
profilabilily of farming for Ihe modern 
farmers, Ihis surprisingly low delire for 
Iheir children lo be farmers was inlerpreled 
as a change in perceplion offarming from a 
way of life lO a means of inveslmenl. This 
was accompanicd by Ihe expressed desire 
lo move lO Ihe cilies. Apparently, im­
proved yields and nel profitabilily of 
improvcd rice cultivalion is viewcd as a 
slepping slone for social mobilily. 
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