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ABSTRACT 
The t raditiona! varieties of rice gruwn in South and Southeast Asia were tali, su:;,:e1nible 

to l,dging and low-yielding. They were pho1 operiod-sensirive and matured in 170-190 days. 
Only one crop of ri.:e a year wuld be grown with these varieties. Howe\·er, high-yielding 
\ arieties which are short, resistant to lodging ,me! responsive 10 nitrogen have been developed. 
They mature in 100-100 days, have multiple resistance to diseases and insec1 s, and tolerance 
tor soil proble1m, higher yield stability and superior grain quality. Their pruductiviiy per day 
i,; much higher than that of \'ell 1eties of nmlium growt b duration d30--l40 days). These short 
duratilin ,arieties han, been widely ad,ipted by Asian farme,·,,. Mo~1 rice areas which were 
morw-croppe(] 11.·1th late-maturing ,·arieties of rice arc nov- double-cropped. Farmers either 
gro1.1.· two crnp:-, ,if rice during the r:uny season or an upland crop before or after the ric,· crop is 
planted. This has resultl><l in inceased food supplie~, rice self-sufficiencv and increase::! food 
security throughout A~ia. Adoption of double cropping has created greater.opportunities for on
farm emµloymer,t and many new j;,bs have b,0 en cn:ated in post-h;:in-e,r handling and 
marketing activities. 

Introduction 

Major increases in rice production have occurred in most of the rice-growing countries of 
Asia during the last nvo decades. As an example. rice production in the Philippines increased 
from 4.0 million tons in 1965 to 9.1 million tons in 198Ei (Table 1). From the beginning of rice 
cultiva,ion in Indonesia about 2,000 vears ago to 1965. rice production increased to 12.9 million 

Table l Increases in rice production in selected 
Asian countries, 1965-1985 

Rice production % Increase in 

Country 
(metric tons) 1985 over 196':i 

1965 1985 

Bangladesh 15,7 22S H:l.3 
Burma 8.0 14.5 18i.2 
China 92.0 171.:-l 186.l 
India 45.9 91.5 199.:3 
Indonesia 12.9 39.0 3023 
Korea (South) 4.8 7.8 Hi2.2 
Malaysia l.2 1.8 150.0 
Pakistan 1.9 5.0 263.l 
Philippines 4.0 9.1 227.S 
Thailand llJ 19.5 175,6 
Vietnam 9.8 15.8 ]61.1 
Sri Lanka 0.8 2.:3 2875 

* Principal Plant Hn'eder and Head, Plant Rreeding Department, lnternational Rice Research Instil ule, 
P.O. Box 933, Manila, Philippines. 



tor;.::.,. J:'Iu\\'evcr, it 1ricreased to 39.0 rnill"ion tons in 1 :,;~;'-~an in,:~rt :;t<,,e of J(j!_}_\· during tht: :~:nty 
·;",:·-·-ar ~'",,.,, •. ,., r1ce ~on is t1 \Ult oi 

n~rve -he ac upt.ion of cultu:~·{/ 

;.'!tact.ices intensit\· 

1:~d rice 
photoperiod·1nsenslti\'e and. c?.n be plan t.hr(n.1ghout the y(:ar in rhe tropics :--n•c:1. ~;uhtrop 11 

J-{cn,vever, are not suitable for double cropping becaEi·l~ they· n1::-,Jure in 136-1.40 day~< 
rvton.:''l}\'ET, they are sti!:,ceptible t.o attacks of diseases an,d insect:~, '}'hey are t hu:; not 
stritablc tor grov.ring in a t.\,/o-ric't.~'"cro1'}s-a-·year :<ystern \Vhich is \-'ulner:tb.le to the 01 

di:~-ease and insf'Ct organisnt]. 
In the late : 960;;, \Ve init ;,l! ed a pro,1;0 ·:,rr, f.ir deYek1•ing high-yit>lding rict:' ,.-,,, id ;es suitai)l., 

for double (.~rnpp]ng. It '\Va~::; e\·ident that ::;u.rh v<1rieties nr:J'.·?T have the foHo,Nint!: cl:aracterist}..:::< 
high shortfr gu,\'l'lh durati'.'''· mu!tiµk n: ,i,;J;mce to ci;:_,,,,1:,es :,nd insects, _'5;'"iltn 

c1ua1ity. and tolerance for several ~•:;otl prublerrs. 

1 High :,ie!d 
Yield the primary 

process, those .saYed ,verc 
,vilh rnediun1 gro\~Jt:h duration. -rhc 
ge!intr;x-, with qge.ative 

1m,,:Ta:11. Durit,f, tLe selcctr,i, 
,vhich ;',:1'c:,,cd the! ie!d poHTti;,; uf ,·arieiic, 

the success of thl~-;, progr2n1 \Yas the sr.Je.:c:t -io_n of 
in the earher gro\vth s1_r·-1ges. Be\~t1;_:_se of higher grO\\""th 

rate.~~: in fhe earlier st.ages 1 the ea.r !) ~1natu_rj.n.g ~.,-a.riet.1es such a~; IRJ6, i:R~SU, or IR64- are able tCt 

produce appruximately the s,,me total biomass m 85-90 da~'" as the medium dunitiun Yarier.:c'':S 
do in 115 l'.2\/ davs. Mort\)\ er. the han-f'S! 1,·:dex of eariy rnaturing ,arieties i~, slightly higher 
than thar oi the mediurn-mat11rinv. y;.rieries. The ::'te\ds oi early :md r,,eaium growth duration 
va;-;etie-, are similar. 

J--Jo\\ ___ k_'Ver. since the short d ur:'.71.t.i1Jn varieti,::':'·~~ produce the s;:1.rne ani.ottn: o.f grain in ft0\1.:er 

Tablt 2 Yield of promising early-maturing lines and varieties (lRRI. 
1984 dry and ,vet seasons) 

Sc1ecLion 

IR! 9743-4l;-•; . .:,-:;-2 
IR296:.8-ii\h! , 1-· 2 
IR29lxi8-94-2-l<; 
Il-<:~9725·-22-:l-3-3 
IR:.-~ 1802--48-2--2-2 
lR3185Hi::-1-:c'.<i-2 
lR'.li 868-ti-J-2• '., -?-3 
fRJ2307- :07 .3 2 2 
m:t:t2!1 A?-:i-2-2 
IK51" 
IR36 
!RM 
[R i2 I chcc~ i 

(;rnwth 
duration 

98 
107 

ll'S 
106 
106 
110 
110 
1or, 
JG() 

110 
110 
!35 

:98~ DS 

Total 
yield 
(t/1·ta) 

7.4 
7.1 
6.7 
7.G 
/.1 

'r iel<l 
day 

Ii.!,;) 

i984 ws 

Total 
yield 

l l :1Ja '. 

:.),/ 

Yield 
per day 

t_kg; 

56 

GB 

54 
39 
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trials at .IRRL iR6~ produced 88 
in l l'•I' \\'c': '-'Pa, ,)Tl n able 2) Fe, JR4..::. r hf 

kg, 

;> Sh,irter growth du, ,,tio11 
1 o rec1uce the gro\vth dt1rat~.cv1- of !·ugh~y·iclding 

var_;eties St:'.ch 

. In 
sc2~on Elnc1 i··•-1 
j8 hy 1day 11'.ry 

t.c-rnbined earlines~'.: \~Tith high yield t-:-aits such as rapid gro\vth rates and high har--..,cst index 
and ,J~:'Vt::Joped rrurntTPU~~ br;~~e<ling lines \Yi£ h. :Short grov .. -·th duration and high yield. i\s sh_U\\'D irj 

L 7U-:{ u{ the hJtries in our rep]i.fared yield tridls in 1978 rn.:·1tured 1.n les~.;; than ~110 

<96 

;,,,,.,.-t,,._,_, __ ,.,. · .. 
' \ 
' \ ., . . 

\ 
l 
\ 
\ 

' \ 

~\ 
\ 

Fig. 1 Proportion of entriei, (% of total) with different growth 
duration grown in replicated yield trials in 1969 and 1B78 wd 
sea,,;ons at IRRI. 

(96-110 day,-:). a marked change from the 1%9 yield trials \\here on!:, ,ibout 18% of the entrie:; 
matured in lf'SS than 1 Hi days. This proportion of early-maturing entries has been maint,lined 
ever since. All the early maturiag IR varieties mature in lOP-1 IO d;iys. lR:i8 i,; the earliest, 
maturing in 100 days. 

We have ,.'\aluated breeding lines with ew:n shorter growth duration. HoweYer. yield stans 
10 decline as the gnnvth duration is reduced to less than 100 days. The tz;tal yield and 
produc1ivity per day nf lines with a growth durauon r>( les;:: than 95 days are sharjJiy reduced. 
We are !hcrdorc devcluping line,; with a growth duration ol W0-110 days. 
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3 Multiple disease and insect re&istance 
Mult ipie disease and in;;ect resistan1.·e is in~portan t in inten:.i-,e cropping Sf Stem'.,. 

Irnproved managemer;t pranices sue/, as applicaLinn of high levels <,f fernlizers as well as 
planting of rnccess1ve CP,JY; of nee mw ,ifter ,iw other, are ideal for th,~ build-up of insect 
,•upulat ions and dise,,,;cs. Sw,cepti bl,; variern·s an· \ ulnera!.Je to tlw at tack of dise:tses 2.nd 
insect;:. and thus have a lmv yield ,.;tabdih This n,_;cessita!ed th: de,elopmell: of e;id~:-mclturing 
\·arieties with multiple disease and inst'<.t resisrance from the ,ery begi,ming. Table ~l :,hows 

Table 3 Disease and insect ratings of early-maturing varierie1/ 

Growtli Reaction h to 
duration Variety; 

Selection 1clavs., BL. BLB flTV c;-.;v BFH tli,, 

[ R57lJ--4S- l - ~2 
[R74; 82-6-2 
tR1561-228·--·:3-3 
IR28 
IR:30 
IR36 
!R50 
IR56 
lR58 
H<60 
IR62 
IR64 

107 
100 
1 tO 
10::i 
107 
.1 ff/ 
10,i 
105 
10() 
106 
112 
ll2 

R 
R 
R 
R 

MS 
I~ 
R 
R 
R 
R 

:\ik 
MR 

R 
R 
H 
R 
R 
R 
R 
R 
)\ 

R 
R 
N 

s 
s 
s 

MR 
l'vlR 
R 
R 
R 
R 

MR 
R 

a Based on tests conducted in the Philippines, 

s 

s 

R 
R 
R 
R 
R 
R 
R 
R 

,·, 
(, 

s s s 
R S X 
R S R 
R S R 
R S R 
R R S 
R R S 
R R R 
R h'. S 
R R R 
R R R 
l~ .MR R 

b R = resisi am, l\lR moderately resisrant; S = ,,u;,ceptible. 

s 
s 

MR 
Ml{ 
MR 

H MS 
R MC,~ 
R MR 
R MS 
R MS 
k MR 
J-( MR 
H MR 
R .'\,IR 

c BL = h!ast; RTV = l ungro; GSV gra~~y ~tunt, SB= ;;temborer: BLB = 
bacterial leaf b!igfo: BPH = bruwn plamhopper: GLll = green leafhopper. 

that most of our early-maturing varieties arc resistant to as many as four diseases and 3 insect 
species. These varieties with multiple resistance have a much higher yield stability compared to 
susceptible varieties (Fig. 2l. 
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Fig. 2 Yields of IR8, IR36 and IR42 in dry season replicated yield 
trials at IRRL Yields of IR36 and IR42 with multiple resistance 
show little year-to-year variation but the yield of susceptible 
IR8 fluctuates widely. 

4 Grain quality 
Grain quality in rice is dependent on the milling rec(wery, grain size. shape and appearance 

and cooking characteristics. Higher milling recovery is a universal requirement and to some 
extent determined by thr, size, shape and amount of chalkiness in the grain. Most consumers in 
the tropics and subtmpics prefer long or medium long and slender translucent grains. The grain 
chalkiness of dwarfs (as in IRS) causes low milling recovery and poor consumer acceptance. We 
therefore selected only those early-maturing lines with long, slender and translucent grains. 

The cooking quality is determined largely by the amylose content and ge!atinization 
temperature. In the tropics and subtropics, varieties with intermediate amylose content and 
intermediate gelatinization temperature are preferred. We incorporated intermediate 
gelatinization temperature in IR:36, IR50, IR60, IR62. and IR64. However, most donor parents for 
earliness and disease and insect resistance have high amylose content. Consequently most of 
our early-maturing varieties inherited the high arnylose content. 

The early-maturing IR64 released last year is the first improved variety with intermediate 
amylose content and intermediate ge!atinizat ion temperature. Its consumer acceptance is 
highest of all the improved \'arieties and it is beini,; adopted rspidly in the Philippines. It is now 
being evaluated in many other countries. 

Short duration varieties have consistently a higher protein content compared to medium 
duration varieties. For example, the protein content of early-maturing IR:36 and IR58 is l 11t1 
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l>bk ·t G, :.iin yit.'id and p,mdn conh:1it of i, ,,~,. ri«· variHi,:~ 
"·ith ,·arying it·,1wth dur:don (IRRI, 1978-8'2 dry 
season..;) 

\";-:riety :)t 

line 

IR42 

£R42 

dut Htic:n 
days1 

124 

i. If' 

104 

124 

llC 

5 Tolerance for soil problems 

/, l 

8.8 

3.-! 

198t 

7.:J I 7 77 7.4 

10.,. 

:{6 JG.2 9.2 92 

6.G 

7 ') 4.9 

6.2 

~). / 

l\fan, rice soils in .~sia ,.uffer fro,n nutritional deficiencies and toxicitie';. For example, Zn 
d,.'ficie11C>' in rice soils is becoming a common conct:>rn in many countries. A \·ast majority oi n:e 

Table 5 Reaction' of smnc early-maturing \ arieties to adverse soil 
conditions 

Variety 

IR28 

IR30 

IR:36 

IR50 

IR60 

fR62 

IR64 

Salt 

·7 
I 

5 

Toxicity 

Alkalinity 

5 

6 

4 

4 

3 

Peat 

,, 
" 

" ,) 

4 

1 

4 

4 

r ,nm 

4 

;J 

5 

4 

3 

Boron 

4 

') 
,) 

4 

4 

~===··=---.""~--~ 
Deficiency 

Phosphorus 

•) 
.J 

:i 

3 

3 

4 

Zinc 

5 

3 

2 

5 

6 

4 

a On a 0-9 Scale: 0 = no information; 
dead plant. 

1 = almost normal plant; 9 s, almo~t dead or 
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·, iJis ha,·e varying ,r1,,,;, nf ,,al ,11ity. Varieties tvkr1r;, ui !l·,,:::se defic1t>nc1es; and toxicities han·" 
,1;Qre stable perforn·;,m.>c. \\',: h;•\·e therefore wk-ranee f.Jr s•~\·eral soil problems in 
~:;'hnrt duration V(-1,rieti{~S- IR36, for exan1ple is t1 lt:rant of :-~abnity, 1 iron toxicity and 
.. :lll' and inm def:,:·i,·1Y ,,, '1le z'i). 

Breedi1,g history 

tur short growth cbrntion at lRI<l started ,vith the de,elopment oi IR747132-(, from 
thr: ,:,,1,,,, oi TK'.\162.TNJ in 1967. Th1;, bree<o.ing line matures in lOtl days. has good resistance to 
the brown planthc,ppu (EPH) :md bacterial bligk (BLB) bm is susceptible w tungro \RTV), the 
g-reen ieafhopper (CLrL :md ?,last (Bl). This line \\',.b G\Jssed with arwther farly-maturing lint' 
m.579-48-1-2 from tht' crn:,,-: !li:8/Tadukan. This cross. designated as IR1:'i6J, resulted in several 
p10mising selections with higher yield potentiai. One of lht' lines oi 1his cross, IRl:561-228<-l-:1 
\\as grown on (Li mi11ion ham the Philippines during 197:3-74. It wa::: released in Vietnam 
under the name TN·/'Vi: anc1 was planted to owr :t million ha during 1973-76. This selecti()r, 
wa;; ai,.;u released as a variety in China.1faurirania. Egypt and Kenya. In the ln!ernationai Rice 
Te-,ci:1g Program Yield Nursery /JRYN-E). this selection was the top-yielding entry for two 
ye,il's. i\nnther line of this cross, IRE561-216-6 was named 'Prasad'' in India. 

Selectiom of IR1651 "-Nere e;:,riy-maturing, had high yield potential and were resist.mt to 
sewral diseases and insects including BPH. They were susceptible to RTV and GUI, however. 
Se\ era! ,1f the;;e selections were therefore employed in the hybridization program. LRRl named 
1 he first early-maturing ,.·ariet y IR28 in 197 4. This nriety originated from the cross IR206 i 
:lR8:3:-l-6-2//IRl561-14~l:iR l7T1) which had one of the IR 1661 lines as a source of earlinesi; 
i\nother early-maturing variet}, IR30, released !,v IRR! in 197-i originated from the cross IR2l53 
iJR 15fi41-102-6-3/IR20'.10. iiit•c1ra ). These varieties had rnuitiple resistance and were widely 
grown in the Philippines and were released in several ether countries such as Indonesia, Iran 
ViNmun, China, Burma, Bangladesh, India, Egypt, and Nigeria <Table 6). 

A ne,, biotype of brown planthopper capable of attacking these varieties originated in the 
Philippines in 1976, in Indonesia in 1977. and in Vietnam in 1978. The Philippine gm:ernrnent 
released an mrly-maturing IRRI line, IR2071-625-l-252 from the cross IR1561-228-1-
2/lR l 7:f7 1 'CR9-1-13 \.Vhich was named JR:l6 in 1976. This variety also had one of the IR1561 
lirn';; as a source of earliness. IR:3G rapidl:r repiaced IR26, IR28 and IR:30 in the Philippines and 
1s still the mos1 wide!, planted variety in the country, 

IR36 which wm, released in Indonesia in 1977 and in Vietnam in 1978 became the most 
\\ idely grown variety in these two countries. Approximately 60% of the rice area in Indonesia is 
nmv planted to JR36. [R36 has also been released in India, Laos, Kampuchea, Malaysia, Zambia, 
Malawi. and Mozambique. IR36 is now the most widely grown variety of rice in the world. More 
than 10 million ha of rice land were planted to IR36 annually between 1980-1984. No other 
, ariety of rice or any crop has been planted in such a wide area before. 

The main reasons for the popularity of IR36 are its multiple disease and insect resistance 
(Table :n, early maturity, good grain quality, tolerance to many problem soils, and high and 
stable yield JX)tentiaL In the IRYN-E (\1ihich is composed of elite breeding lines from many 
countries and is evaluated at more than 40 locations worldwide each year), IR36 was 
consistently the highest· or second highest-yielding entry between 1975 and 1980. Because of its 
wide spectrum of tolerance to adverse conditions, it has become popular in many rainfed 
environments and is even gro,yn under rainfed upland conditions. It is the most widely adopted 
\·ariety under the "gogo rancah" type of rice culture in Indonesia. 

Another early-maturing IRRI line, IR9224-ll 7-2-3-3 ,vas named IR50 by the Philippine 
government in 1980. This variety has a higher level of tungro resistance compared to other 
early-maturing varieties and has been released in Indonesia and India. Another early-maturing 
IRRI selection. IR] 3429-109-2-2-l, was recommended by the Philippine Seed board as IR5G. This 
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Table 6 Early-maturing varieties deYeloped from IRRI,bre,1 rh,ttcriais 

Seh.:ction 

IR20:i3-87-'.'l- l 

lR206l-214-3-8-2 

.IR206l-628-1-6-1-3 

IRZO?l-625-1-252 

HG0?-247-2-2-3 

rn9129-l92-2-3-:i 

IR9224--l 17--2-:'ki-2 

!R9752-71 <s-2 

JRJ 3429-109-2-2- l 

IR13429-299-2-l-:l 

IRJ :'\525-13-2-3-1-J-2 

1R18'.:l48-J6-3-'.3 
---- --------------------

GPL 1 

"rN73-2 
:32 Xuan S 

Prasad 

BR7 

!R28 

Laxrm 

JR36 

Semeru 
NN6A 

NN?A 

1R50 

IR58 

IRS6 

IR60 

IR62 

!R64 

" ·--:c-~=--,-.,._"=·---,.-~·-,"'.-c-.-e:--.==-"'"~n..,· 0%.0.,..""'.o:."-. ... .i-.c--::::'··. ···.c·;:--

fndia 
Egypt 

Soknnon IsLinds 

Vietnarn, Kenya, ~",,Ln-1rt1 
China 

India 

Bangladesh 

Philippines. Indone:.:i{1 Ch1na Bur1n?. 
Bangladesh. lndic1, Cill,kT;)r•n, J,;m 

Nepal 

Philippines, ]ndora'Sl~ . \'iel naJJi, 

lndiil, Nigeria 

Philippines, Indonc,,!11. ~-1au,,;i;i 
Vietnan1, Laos 1 hn1Tipucht!a, ln:.iia, 
;\falawi, Mozamb!que, Zamb1,: 

lndonesia 
Vietnam 

Vktnam 

Philippines, lndone!,ia. india 

Ph ili opines 

Philippines. ln<lone-c1a 

Philippines 

Philippines 

Philippines 

variety is resistant to three BPH biotypes and has also been nx:ommended in Indonesia. 
In the rnid-1970s, several short duration rice varieties were introduced from China and 

used in the hybridization program at IRRL An early-maturing selection IR9732-71<3-2 was 
selected from the cross IR28/Kwang Chang AiiIR36 and evaluated in Philippine Seedboanl 
trials. It was recommended as IR58. This variety matures in JOO days and has the ;,; honest 
duration of all IR varieties. It inherited its short duration character form the Chineo:i:' variety 
Kwang Chang Ai. 

Recently, two early-maturing varieties with resistance to three BPH hiutypes have been 
released by the Philippine Seedboard (Table 6). IR60 originated from the same cross as IR56. 
IR62 is derived from the cross Ptb33.IIR301/1R36. The latest of the early-maturing varieties to 
be recommended by the Philippine Seedboard is IR64 (Table 5) which was selected from the 
cross IR5657<13-2- l/IR2061 -465-L lts yield potential is higher than that of the other early
maturing varieties. IR64 combines most of the following desirable traits: high total vieid, higher 
productivity per day, sturdy stems for lodging resistance, short growth duration, multiple 
resistance to diseases and insects, superior grain and cooking characteristics and tolerance for 
adverse soil problems. Twenty land races or traditional rice varieties from 8 countries (Fig. 3) 
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were utilized to develop this variety 

Impact of early-maturing varieties 

Major changes han' occurred in the cropping patterns in Asia ail er the m1 r:,du, ·\ ion , ,f 
short duration Yarietics. In the Philippines, many farmers now grn11,· an nphrntl ,·:op t'itht:r 
before or after rice under rainfed conditions. In some parts two crnp'.: or rice an· rcgulariy· 
grown during the rainy season (Fig. 4). In the province of Iloilo, for t·xample, 70'H, c,f the rainiect 

Rrnnfoii (cm/month) 

60 
f=:;:;:::,,:J Seedbed 

40 

ktJJ Rice transplanted Uptand crop 

Upland crop 
20 -----,::;:;;:::;,,.,,----~----, 

~iew pottern .3 

J f-Jew oolter" ? 

R:ce 1 broadcast 

I Rice transplanted Cid pot em 

QL--~--~-~--~-~--~----~--------~ 
A M J A s 0 /\J D ,J F M 

Fig. 4 Schedule of old and new cropping patterns in the Philippines 
superimposed on rainfall pattern. 

area is double-cropped with rice. Farmers grow three crops a year in the irrigated areas. 
In Indonesia where IR36 and other early-maturing varieties have been widely adopted, the 

area under rice double cropping has increased rapidly, resulting in an annual growth rate of 
6.4% for rice. The country used to import 2 million tons of rice annually in the 1970s but 
became self-sufficient in 1983 and had a surplus for export in 1985. In rainfed arecJs of Burma 
where only one crop of rice has been grown since time immemorial. the introduction of 
photoperiod-insensitive varieties has made it possible to grow an upland crop after a main crop 
of rice (Fig. 5). These changing cropping patterns have resulted in increased food supplies, 
higher food security and more opportunities for on-farm employment for Asian farmers. 



Ro1nfal! ( cm/rnonth ! 
ioo I ----·-----------------

i 
80 r-
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l 
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R:ce ( Photopenod-sens:t1ve) 

Fig. 5 Rainfall and cropping patterns in In-awady delta of ilurmn. 

Modern varieties for input economy 

Asian formers have saved millions of dollars in input use a<luµting early-rnaturing 
varieties with multiple resistance to diseases and insects. Early-maturing varirtie:- shm1/ rapid 
growth rates during the vegetative period and thus are more competitive with 1Veeds. Weed 
control costs are reduced. Similarly. pesticide requirements are minimized due 10 nrnltiple 
resistance. It has been estimated that planting the insect-resistmit JR:{6 s,i,es ne,:rly $:.;()(1 

million in insecticide costs annually. Bt'cause the field duration of early-mat u,.ing \·ariet ies ic:: 
23-30 day,- shorter, they utilize less irrigation water thus lowering the costs uf pwduct ion 
further. 

Discussion 

Soetjipto Partohardjono (Indonesia): Do you incorporate some degree of resistance into rice 
varieties for cultivation in rainfed areas as they are likely to ex pcrience 'lva1er st res1;? 
Does IR64 have some degree of drought tolerance as compared with other varieties such 
as IR36? 

Answer: Yes. The incorporation of at least moderate levels of drought tolerance into short 
duration improved varieties is one of the objectives of the rice improvemenr program. 
IR36 for example has a moderate level of drought tolerance. The drought toierance level 
of IR64 is similar to that of IR36. 

Dat Van Tran (FAO): It appears from the report presented by the Chinese delegate that high 
yields can be achieved by the combination of suitable varieties in double cropping 
schemes. Is it not necessary to use different varieties for the first and second cropping as 
rice plants are grown under different environments, different bnd pn,paration (tillage or 
no tillage) and planting methods? 



t ne- satT1e can 
be grO\\ n for tl1e vvell as th.e second I-Jo\\'e\ er in thr· t,.?ti·1r,erate art\3:.:-: 
rhc, ·,ar:cr ies should 1:,P ciifferent r;w \ ariet ies 1nr tr;, iir~t cropping .1,·,,1 :d haH' a b 0x 

te1r1pe·-~·ature tolerr.1nce the stage btit \o,v ternperature t.o!erance at the 
fknvering 1::; re(fLrlred for t"be \.·ar1eties for the :~:,econd 'The ::;a.:rne varie·1 H ·-'; 1.::.u1 be 
used regardle::.s cl the rne(h1x.ls of tillage ·'-"bility to pc:-nrtn:Je the soil rna.,_ vary 
v, __ ··1th thf~ rnetho(i of land p1°e_paration 


