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THE PEVELOPMENT AND DIFFUSION OF RICE VARIETIES IN INDONESIA 1
 

ABSTRACT
 

The area planted in 
thc major rice environments of 

Indonisia is reported and 
the ri-e breeding objec-

tives for each environment are described. The pro-

cedures in the present 
rice breeding efforts are 

outlined aid the institutional setting for varne-

tal improvement is discussed. Th2 history of 
vari-

etal improvement is reviewed a-id 
 the introduction 

and diffusion 
 of modern semidwarf, fertilizer.-


responsive rice varieties in Indonesia is discussed
 
in detail. Extensive tables of data show the pro
portion of area planted to 
the most widely grown
 
varieties for the major rice-growing provinces of
 
Indonesia from 1976 to 
1979. Indonesia's BIMAS
 
(extension) program ind the impact of modern
 
rices on yields and production are discussed in
 
the final sections of the paper.
 

By R. U. Barnsten, associate economist, Central. Research Institute for Food Crops/International Rice Research
Institute (CRIFC/IRRI) Cooperitive Program, B. H. Stwi, director, Sukamandi Research Institute for rood Crops
and chairman of 
the Rice GEU Program, CRIFC, and 11.M. BeachilZ, 
plant breeder, CRIFC/IRRI Cooperative Program.
Paper presented at the International Rice Research Conference, 29 April 1981, and submitted to 
the IRRI Research
 
Paper Series Committee September 1981.
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THE DEVELOPMENT AND DIFFUSION OF RICE VARIE'IES IN INDONESIA 

Since 1965, the rice economy of Indonesia has 
undergone a transformation attributable to nume-
rous interacting factors. New technology, in the 
frn of modern rice varieties, inorganic fertili-

zers, rehabilitation and expansion of irrigation 


systems, and improved management practices made a 
major contribution. Much credit must also go to 
the accelerated production program (Bimas), which 
took research rsui t s to farners' fields and 
provided eIfective organizatior of farmers' 
grnoups. Final l , 'overnment inpur and ou tput 
pricinrg policit*s created incentives for farmers to 
apply tIe ava iI aI technology. 

In combLnatir these factors enabled Indonesia, 
with higher yiolds aind croppinr Intensification, 
to substanti1l Iv incr- e total rice production, 

As a consequence of the chang;es since 1965, Indo-
nesia' sagr'icultural milie, has changed substan-
tially. Re:earchers and poLicy nvkers face prob-
lInts that did not exist w'hen farmers planted a 
single cr'op of -1 local variety and kept inputs 
low. Because the development and diffusion of new 
technology is a complicated process, other prob
lems will arise in the next decade. 

RESEARCH OBJECTIVES FOR MAJOR RICk ENiVROIENTS 

Rice i, gr,wi on a wide variety of land in Indo-
nesia. The relative proportion if the land in each 
rice environent ,on eaci i sland is shown in Figure 
1. 

The varietal oiprovement program of the Central 
Research Institute for Food -rops (CRIFC) has 
identificd high yield, intermediate amylose con-
tent, and disease annd insect resistance as breed-
ing objectives in all rice environments. 4ithin 
each the varietal developnent pror,im ahttempts to 
incorporate specific traits that will increase 
productivity in that environment. 

Irrigated wetland 

Irrigated wetland constitutes about 53% of Indone-
sia's rice area, 86% of which if; in Java-Ball and 

Sumatra (Table I). Irrigation systems in Indonesia 
are classified as technical, semitechnical, or
 
simple. About 606%of the irrigated area has tech
nical and semitechnical systems Tianaged by the
 
Public Works Department and characterized by a
 
well developed infrastructure. Those areas usually 
grow at least two rice crops/year (Nyberg and 
Pr-bowo 1979). The simple systemr, sederhana) have 
small command areas aad are maint ned and managed 
at the village level. They have a measurement of 
water flow. 

For the irrigated wetlands, the breeding goals are 

to develop varieties with strong seedling vigor,
moderately high tillering ability, erect leaves, 
intermediate to short height (100-130 mm), lodging 
resistance, 90-135 day maturity, intermediate 

threshability, and responsiveness t- 90-135 kgN/ha. Also, because increased disease and insect 
problemns have developed with intensified produc
tion, high priority is placed on developing rices 
with resistance to bacterial leaf blight, grassy 
stunt, ragged stunt, tungro virus, and brown 
planthopDer (Siwi and Beachell 1980).
 

Rainfed wetland
 

Rainfed wetland rice covers 26% of Indonesia's 
total rice land (Table I). A single rainfed wet
land crop is planted at the beginning of the wet 
season and intr,;iediate- to late-maturing varie
ties are usually grown. 

In most of Indonesia, irrigation is not needed for
 
the first rice crop. In years when the rains start 
late, however, land preparation and transplanting 
are delayed (Effendi et al 1979a). Also, some 
areas frequently have early flooding. To reduce 
crop damage from late rains or flooding, dry seed
ing (gogo rancah) is practiced on rainfed and 
poorly irrigated farms in parts of Java and 
Madura. For gogo is dibbledrancah, seed directly 
into tire dry soil at the beginning of the rainy 
season and the crop grows as dryland rice until 
rainfall ir sufficient to submerge tire fields. 
During the rest of the season, the crop grows as 
wetland rice (Partohardjono and ilarahap 1979). 

Table I. Areas of major rice growing environments, Indonesia, 1976.a!
 

Environment Estimated are ./ 
(1,000 ha)
Java-Bali Sumatra Kalimantan Sulawesi Nusa Tenggara Total
 
Irrigated wetland 2,505 (72) 493 (14) 78 (2) 234 (7) 
 156 (5) 3.466
 

Rainfed vecland 925 (54) 366 (21) 233 (14) 157 (9) 40 (2) 
 1,721
 

Rainfed 6 -land 254 (22) 486 (42) 
 230 (20) 100 (9) 
 83 (7) 1,153
 

Tidal swamp 
 5 (2) 103 (41) 140 (55) 4 (2) 1 (0) 253
 

T o t a 1 3,689 1,448 681 495 
 280 6,593
 

/s-ource: 
 BPS Luas Tanah Sawah in Nyberg and Prabowo (1979); nonirrigated dryland from BPS (1977). b/Figures

in parenthesis are percentages of row total.
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Fig. 1. Percent of rice land in major rice environments, Indonesia, based onl a 1976
 
:3urvev by the Central Bureau of 
 Statistics and lDepartment of Agriculture 

Many of the breeding goals for rainfed wetland desirable agronomic characteristics, but perform
rice are the same as those fo~r rcigated rice, welt in thle climate prevailing In the high-
Yet, seine differences are important. Because water elevation areas. A primary need is for cold
cont rol ini ra infed rice is unrel[ible, weed prob- tol erant rices. 
lemns ace greatem . As a result, varieties with mo
derately erect leaves and as tall as uJr tal er
 
than 'e lita ( 120-I150 cs,) are needed to) shade and
 
compete witih weeds. 
 Also, risk assolciated wi th tln-Ranedrad
 
cer ta inty of water supplly ipli es tie need for ___________
 

varieties that are yield responsive a't lower ier
t ilizer rates (60-90 kg N/ha), and ore drought and Rainfed dryland is the third most important rice 
submergence tolerant (Siwi and leachieli 1980). For growing environment. It includes 17%/ of the land 
dry-seeded rice, early seedling vigor, early matu- planted in rice. Most of tils area lies in Suma
rity (110-120 days), and drought and submergence tra, Java-Bali, ain- Kalimantan (Table 1). Dry
tolerance are especial ly imlortant (Partohardjono land rice is planted in thle wet season on dry
and d luaap 1979. ) upland. The dryland rice Is often interplanted 

with maize., cassava, sweet potato, and soybean. 
High elevations 

For dryland rice, breeding objectives are similar 
Wi thin Indoimesi's irrigated and rainfed wetland to those for rainfed. fGoalIs include slightly
rice environments are an est inatedl 250,000 hao of drooping loaves to compete against weeds, respon
ricee grown above 500 m elevatio)n. In those areas, siveness at 45-90 kg N/ha, and most important,
modern varieties take longer to mature and fre- resistance to blast (Siwi and Beachell 1980). 
quently have high levels of sterility. Consequent
ly, farmers in thle areas prefer their traditional 
varijet ie s. For thle intensive cropping systems being developed 

by the CRIFC cropping systems program, very early
The prinary breeding objective for high-elevation (95-1 05 days) maturing, nitrogen-responsive varne
areas is to identify modern varieties that have ties of moderate height (110-120 cm) are required.
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Tidal swamps
 

The tidal swamps encompass two types of rice- harvested divided by wetland 
area used. With the
 
growing envi:onnents. Coastal swamps (pasang-
 introduction of shorter-duration varieties, dry

surut) 
 include areas with both the direct and seeding, and minimum tillage for land preparation
indirect -- via water infiltration through the for the second rice crop, it should be possible to
soil -- influence of the tides. The freshwater significantly expand cropped area in the irrigated 
areas behind the tidally influenced areas are wetland and rainfed wetland areas (Effendi et al 
known as monotonous swamps (lebak). Our data 1979b).
 
suggest 4% of the rice area is tidal swamp with
 
140,000 ha in Kalimantan and 103,000 ha in Suma
tra. Our figures may be low. Collier (1980) cites BREEDING AND SELECTION OF IMPROVED VARIETIES
 
135,000 ha In Sumatra and 105,000 ha in Kalimantan
 
for tidally influenced rice land. The tidal swamps

typically flood deeply as the rainy season pro- Specific modern varieties differ from specific
g:esses. Varieties grown in the areas are often traditional types in several ways, including
double transplanted and mature in 9-10 months height, growth duration, disease and insect re
(Anwarhon 1980). 
 sistance, and tolerance for various soil condi-

Lions. In addition, when grown in suitable envi-
Within the general 
class tidal swamp, rice produc- ronments, they have a greaLor capacity than tra
tion varies widely. Research goals include develo- dirional varieties to convert fertili7zr nutrients 
ping varieties tolerant of low soil pH1, acid sul- into grain. 
fate soils, submerAence, drought, and salinity. In 
some subenvirenments, short varieties are needed Generally, if the specific modern variety is ap
but for deeply flooded areas, elongating ability propriate for the environment in which it is 
is needed (Siwi aud 
BeachelL 1980, Anwarhan 1980). 	 grown, it will give the same or greater yield at 

zero fertilizer than traditional varieties and a 
higher yield at all fertilizer application rates.Expansion of rice produLion Based on data collected in 85 trials in farmers' 
irrigated fields in Central Java A973-74 wet
It is estimated that 39.61 of the increase in rice season) where Pelita I, C4-63, and P5 were grown,

output during 1963-74 was from area expansion and an average response to nitrogen was estimated by
60.4% was from increased yields (Barker t at the relationship: 
1977). Although it is diifficult to estimate futur 
sources of growth, some conclusions are possible. Y = 3100 + 19.63 N - 0.43 N2 
(FAO 1979).
 

Almost all of the expansion of area will occur The development of new varieties with desired
outside of Java-Bali. In Indonesia's Third ew l- characteristics is systematic. After deciding the 
opment Plan (1979-80 to 1983-84) targets hive been attributes required in a variety, existing genetic
set for developing 766,140 ha of irrigated wetland 
 resources are reviewed to Identify sources of
 
and 535,001) ha oi tidal swamp area (Nyberg and these characteristics. With this information, a
Prabowo 1979). This is only a small portion of the ero3sing and selection plan is developed (Fig. 2).

estimated 4 million ha for gravity irrigation and From the F6 population, a group of true breeding
1.3 million ha for tidal swamp that coule be de- plots (lines) are selected by harvesting all seed
 
veloped (World Bank 1979). But for the tidal-swamp in each pedigree 
 plot to obkiin the promising 
areas a great deal of research is required to lines. 
identify technologies appropriate for sustained 
crop production. During the F3 through F6 , the individual lines 

are screened for various problems, stresses, andAbout 14.2 million ha of upland are 
identified as characters (e.g. brown planthopper, green leafhop
having an agricultural potential. Fifty percent of 
 per, tungro, and blast resistance; salinity,
these are in Sumatra (World Bank, 1979). Field re- drought, and submergence tolerance, etc). Only the 
search by CRIFC suggests that high yields and pro- plants that perform well move to the next geaera
fitable food crop production 
 can he achieved on tion for further evaluation. In addition to the 
these largely red-yellow podzolic soils (Mclntosh stresses listed, the mterial is continally se
and Effendi 1979). The cost of developing these lected for growth duration, plant type, plant
areas -- excluding human resettlement costs -- is height, eating quality, and mrny other visual and 
substantial, however. In Sumatra, it is estimated measurable traits. 
that USs3,0UO/ha for river diversion irrigatlcn 
systems, US$1,50(U/ha for tidal reclamation, and The irectorate of Plant Protection, Ministry of
US$1,000/ha far grassy "lland areas are required Agriculture, plans multisite yield trials in close 
(World Bank 1979; pers. comm.) cooperation with CRiFC. Sever,l hundred trials are
 

conducted annually by the h .eal extension agentsThese data refer only to land area in each envi- in farmers' fields throughout the country. The 
ronment but there 2appears to be ample opportunity plots are 15 m , replicated 4 times, have 12 
to increase cropped area through intensification. entries, including a popular local or modern 
For example, the rice cropping intensity on Java variety as a check. Other inputs are set at
 
was estimated at 1.4 in 1976-77 -- wetland area standard levels. 
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Fig. 2. 
Steps in the develo 
 L of new rice varieties.
 

Parent A 
 Parent B
 

AB = F1 First generation -- seeds produced
 

from cross
 

F2 Second generation -- plants produced 
by growing F1 populations; in
cludes several thousand plants 
and minimal selection.
 

F3 Third generation -- plants produced by
 
by growing F2 population in 
separate row or plot (pedigree). 
Desirable plants are selected 
within pedigree plot.
 

F4 For each generation, seed is grown

F from each selected plant in separate
F5 row or plot. This is continued
 
F6 through the sixth generation.
 

Promising lines -- All seed harvested in F6 pedigree plots.

i 

Observational -- Promising lines planted in large plots
 
plots 
 and evaluated.
 

Replicated yield -- Promising lines tested in several
 
trial 
 sites and evaluated.
 

Multisite yield -- Promising lines tested at many sites
 
trial 
 and eval oatrd. 

Seed Board release --
 Results of trials evaluated and varie
ties for release chosen.
 

Foundation seed production -- Production of seed for release. 

Registered seed p:'oduction -- Foundation seed provided to 
registered growers 
for multiplication.
 

Certified seed production -- Registered seed provided to
 
certified seed growers 
for multipl:ication.
 

Distribution of seed 
to farmers
 

INSTTUTIONAL SETTING FOR VARIETAL 
IMPROVEMENT
 

Rice breeding work in Indonesia began in 1905 with
Data from these trials go to the Directorate of the establishmentPlant Protection for analysis. 
of the ',,,-ral Agricultural Re-The results guide search Station (GARS) at Bogor. CARS includedvarietal therelease by the National Seed 

mittee. A minimum of 
Board Coin- Agronomy, Pests and Diseases, Soils, Botany, and7 years from the time a cross 


is 
Irdustrial Crops Institutes. In 1956 the rice profirst made to the time certified seed is avail- gram


able for farmers to grow is generally required. 
was given higher priority with the creation
 

of the Rice Institute, focusing primarily on
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breeding and agronomy. In 1963 a reorganization of The genetic evaluation 
tlie research pr'gram integrated rice, maizi, and and utilization approach 

sorghum breeding, and agronomy research, into the 
Cereals Institute. In Nl66 research on tubers, le- Varietal improvement at the CRIFC involves scien

gumes, insects disea and physiology were tists from several disciplines. With severenl the 
added to tie Ceredla Institute, which was renamed outbreaks of brown planthopper, ragged stunt, and 

the Central Research Institute for Agriculture grassy stunt in the mid-197Us, the need tur better 
(CRIA) with branches ai P 1971, in Suikamandi , coordination of breeding activities became appa-

West ,lava; P.dang, West Sumatra; Maros, South rent. In response, a national multidisciplinary 
SUlIwea; HAIng, East layv; and Banjarmasin, varietaI improvement program aas established in 
South Kalimut i,. This reorganization strengthened 1975 aid named the Genetic Evaluation and Utiliza
tho rice program by forming, within CRIA, a multi- tien (GEU) program. 
disciplinary team ot sientists, in'Iliding breed
ers, agroneonists, eitmoLgists, plant physioo- The GEU program pm )vides varieties for the more 

gists, and economist a, In 1981 CRIA was expanded than 8 million ha of Indonesia's extremely diverse 
to include hiorticultural remearih, and renamed the rice-growing environments. Because it is impossi-
Central Reseirch Intitute for Food Crops (CRIFC). blc to breed a single variety suitable for all 
CR1FC's rae.toial insti ttteums were given autonmy, environments research goals were established for 

enabling each to better respond to local re:earch each group. 

priori ties. 

The GEU program is coordinated by a national team 
Success iQ o'rieal imp,ovement requires a we!ll- leader at Sukamandi with close linkages between 
trained stai. Aftter independence, Indonesia faced tHe regional un I ts at Bogor, Padang, Sukama nd, 

an extreme shortage of trained personnel to manage Malang, Maros, and Banjarmasin. Extension service 

the research sysLtm. In response to that shortage, subject-smatter specialists, national seed corpo
a 3-year academy course was established in 195-. ration representatives, and representatives from 
The first class of 30 researchers completed tie other institutions frequently attend the monthly 
course in 1996. After twe initial intensive pro- GEU meetings. 
grat , staff develoeiut was pursued through short 

-ourses, university training, and in-service A diverse germplasm collection is required as a 

training. Over the past decade staff development genetic source of desirable characteristics for 
was given highi pri" ty, with the iuMer if Ph 1) tile GEU program. Collection of indigenous germ

and MS dcgree holders increasing From 2 aii 5 in plasm started in the 
3 
0s (Siwi and Kartowinoto1

9 

1970 to 2i and 13 in ]98o. In ,ddi tLi, 22 staff 1976) but much of the collection was lost due to 
members in 1980 were studvin for a Ph ); I8 for a improper storage. Most of the collection was, 
MS degree (LFable 2). however, sent to IRRI in the 1960s and is in the 

IRRI germplasm bank. 
Be ause vi rietal elrvt re anitpi nt iiret ii iiertis
ciplinary approach, Lth streiL,,theng o f staff ca- With tile increased planting of modern varieties, 
pabilitit ea i aI] tIis has coitributed to the there has been a rapid genetic erosion in many 
developitent of imprved varietles. In addition, 42 areas of Indonesia during the past 10 years. 
CRIFC staff members have part i cipated in a i-month Because both traditional varieties and introduc
varietal 1improvetsmtim course att lhe Internationlal tions are important sources of the required gene-

Rice Research Institut, (IRRI). tic characteristics a systematic collection 

Table 2. Staff development by discipline for crop research at the Central Rese.rch Institute for Agriculture
 

(CRIA), Indonesia, 1971) and 1980.-1 
19-0 1980 

Disc ipI ine MS i Dh MS Ph D 
. ..n In roc.'t Complete In process Complcte In process Complete In crocess 

Agronomy I 9 0 1 26 6 4 

Breeding 4 1 1 1 5 13 7 6 

Plant pathology 0 0 1 0 2 7 2 4 

Enioil logy 1 1 0 0 2 10 3 4 

Phlsielogy 0 1 0 0 2 17 0 1 

Soc oeconomics 0 0 0 0 1 4 2 1 

Postlarvest technology 0 0 0 0 0 4 0 2 

T o t a l 5 3 2 1 13 A1 21) 22 

-Source: CRTFC Secretariate, Bogor.
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program was Initiated in 1970 (Siwi and IHarahap 
1977). Presently, the CRIFC germplasm collection 
has 3,496 local indicas and 1,491 javanicas

(bulus). Cooperation wi'h IRRI's germplasm col-
lection work continues and all collected cultivars 
are stored at both Bogor and IRRI. 

Indonesian rice scientists are capable of screen-
ing breedig lines 
for most of the characteristics 

to be incorporated into 
improved varieties. Due to
 
a shortage, of greel ouses and personnel , Indonesia 
has been assist.ed by !RRI in screening for brown 
planlthpper 
and grassy stunt vi rus resistance, 

Pat ali
qua I i ty eval uat i on, and other in formation.Some cold-tolerance screening of Indonesian lines 
is done in Korea and the Philipnines. Thai land has 

assisted in screening deepwater breeding material
for elongat ion ability and submergence tolerance. 


In turn, Inadone :; has reciprocated by ac reening
 
materials from 
 IRRI and other countries for ricetungro virus, blast, 
and gall midge. 


The strong organizational foundation laid through

the estLblishmnent of GEU
the program has enabled 

CR IPC to producC an extremely large amount of 

breeding material. In the
1979, program produced711 crosses, 4,116 bulk 
hybrid populations, 91,472 

pedigree nursery 
 entries, 2,018 observational 
trial LestIte, and 501 replicated yield trial 

entries 'ro 'i in varietal improvement nurseries. 


InLternational linkoe s: 

pro!gr!.ess _th~rogh coogp eraLion)!


t 


An important CIIIIIIIIIiIL of the GEU lwolgram is its 
part icitLion in the Illterlatlonal Rice Testing 

pr amrice

20 Oniforms "rser 1 for grwing in more han 50 

cro iea. The parti rpati canl riesa and ERR[

prlvide the for
Lre the nirseri ea. In cor-

tim lrveri tiin a triIteretd sped~n of, ri 7nIndonesian 
the, nurseries to 
interested countries, summarizing
i riin and thle reportino f res l ts t oitil 

ii vi Id 

Into yield trials, observational and
trials,

stress screening trials (disease and insects, low 
temperature, drought, 
 sal i nity-alkal inity, and 
other soilIdeficienci s or taxicities). Since 197h 
Indonesia haa annually grown an 
average of 9 yield

triaIs, 9 observational trials ad 
 2 strss 

The fact that IIITp nurseries are grown in many 

countries each \ear 
give country programs the bene-

fit of varietal reactiols to insects and diseases 
and stress Loluances L.]hatwould require several 
vears' e..tLin if country had toeach depend only 
on its own facilities. Indonesia htas entered more

than 50 strains annually in IRIP nurseries for 

evaluation throughout the network. This has re-

duced considerabiv the numler of years required for 
the evaluation of promising lines. 

Indonesia las used several 
hundred IRTP entries as 
parents in the national breeding program. Many 

Table 3. International Rice Testing Program nurse
ries grown in Indonesia, 1976-80. 

No. grown

Nursery type 1976 1977 
 1978 1979 1980 
Yield trials 6 9 
 9 7 12
 

Observational 
 8 9 10 6 12 
trials 

Stress screening
 
Cold, drought, 4 4 2 2 
 6 
problem soils
 

Diseases, 16 21 12 13 
 19 
insects
 

T o t a 1 34 43 33 28 49 

IRTP entries have also been evaluated for new 
variety potential and with good success. Theseincluded 
IR26, IR28, IR29, IR30, IR32, IR34, IR36,
138, and 1R42, all IlRTP entries that were litt
mately released as varieties in Indonesia. 

Lines developed in Indonesia have been 
released as
 
varieties in several countries of Asia, Africa,

and latin America. Likewise Indonesia's contribu-

Lion in 
 providing test information on material 

from other countries has been helpful 
to other na
tional programs, especially the tungro evaluation
 
of breeding lines.
 

rIlSTORY 
OF VARIETAL. IMPROVEMENT
 

Indonesia has a long and distinguished record in 
varietal improvement. A igh
the improved-plant-type percentage ofvarleties released by IRRI
 

and nitiona! programs during 
 the 1960s and the
 
1970s trace to at least one and 
 sometimes several 

varieties (Hargrove et a1 1979). TheIndonesian varieties Peta, Intan, and Sigadis wereused by IRRI primarily as sources of sturdy stems,
 

erect leaves, and plant vigor (!arahap et at
 
1981). 

Varieties prawn IndonesiaIn may be classified as
 
traditional, national improved, and modern. 
 Among

the last group, varieties susceptible to brown
 
planthopper are differentiated as modern nonre
sistant, 
 those resistant to Bl'; blotype I but not 
to botype 2 as modern biotype I resistant, and 
those resistant i both BPH biotypes I and 2 as 
modern blotypes I + 2 resistant.
 

Traditional variLetics 

Traditional varieties (17J)grown In Indonesia num
ber more than 8,00) (Siw and larahap 1977). His
torically, the bolus or javanica varieties were 
found only in .Java, Ball, and hill terraces of 
Banaue, Philippines. These varieties have longpanicles, low tillering tanacity , stiff straw,
bold and nonshattering grains, wide loaves, low 

http:assist.ed
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photoperiod sensitivity, awned glumes (except for was possible to breed short, stiff-strawed nitro
a subclass of bulus known as gundils), and Inter- gen-responsive varieties that were resistant to
 

2 / mediate amylose content (Siwi and llarahap 1977). 	 lodging (Dairymple 1974). In 1962, the progeny 
The buju varieties were probably preferred by 	 of a backcross between Bengawan and Sigadis was 
early inhabitants of the inner islands because 	 crossed with Randa Tjupak (pedigree breeding me
they were high yielding and did not lodge when 	 thod) to produce the first Indonesian moderately 
planted on the ftrtite volcanic soils. They were 	 short-strawed variety, Dewi Ratih, which was 
grown almost excliively on Bali and Lombok but 	 released in 1969 (Harahap et at 1972). 
were grown in equal proportion [o indicas in Java, 
Southern Sumatra, and Southern Sulawesi 	 Man 5 modern varieties were released from the late 
(PartLhasaratLhy 1972). 	 1960s to the early 1970s (Table 4). After being 

screened in Indonesia, two short or intermediate 
In the early years at the (;eneral. Agricultural height stiff-strawed cultivars (PB5 and PB8)_ /
 

Research Station, breeders foci..ed on screening developed by iRRI were released in 1967. 'he suc
local miterial ait manv sites and on miss selection Less of these varieties, especially P115, led In
aid purifyin of strains oi local varieties. lndl- dohesian breeders to concentrate their efforts
 
cai types were also irtrUed from other countries toward the development of !ntermediate-stature
 
(larahap et al 1972) but mnst of those were never (100 to 130 cm), fertilizer-responsive ciltivars
 
released because r iov were photoperind sensitive with taste cliaracteristics preferred by local
 
and hid iiiidesir;ilhl i,1onowic characteristics. (in consumers, Before these efforts were successful,
 
the other hand, a ';uicreislil cxailiple was Tjina two additional modern varieties (C4-63) from the
 
(from China in 1914), which was adopted iver a Philippines' national program and P1120 from IRRI
 
wide area due ton its hotoleari ad insensitivity, were released. C4-63 was particularly popular
 
yield, and higch ''taiii quaility (Parthasara thy among farmers because of its good eating quality.
 
1972). Tjina wa,; later oe;el in the hybridization In 1971 Pelita I-I and PeLita 1-2 -- selections
 
program and l trom crosses a between and national improved
pro enies 'ljina/latisai from cross IR5 

up.n of as released wide ly byled to th dv. it " qi'-Ii var iet ies Syntha -- were and adopted 

Beigawan, leta, lntain, and M-1;... farmers. These two introductions established
 

CRIFL's capacity to breed modern varieties accept-

National improved varieties able to Indonesian consumers.
 

Rice hybridization in Iolnesia started abont 1920 
using the gene pool that had been built up through 	 Modern variety 
foreign acquisitions (Ilarahap et al 1972). During 	 (resistant to BPII biotype 1) 
the period 1926-45, six regiooial branch stLttions 
were established, each represent i og a illijir soll 	 With the the introduction of modern varieties in 
type area. Select Los nade at taih staLion were 	 the Late 1960s farmers applied higher rates of 
tested at ;I I stat liuns and nIit ron s trials were 	 nitrogen fertilizer to tap the increased yield 
conducted in farmiers' fields (Parthasarathy 1972). 	 potential. In addition, government investment in
 
During World War II and the Inionesia War of Indhe-	 Irrigation infrastructure made It possible for a 

lendence, research progressed slowly. The found;ling 	 greater proportion of the lowland area to pro
of tie Hod and Apriultire Org;anization (F4A))and 	 duce two or three wetland rice crops per year, 
the estabilshiiiiunt of the Internat i ial Rice iim-	 eliminating the traditional dry fallow period 
mission in 1949 live a new iMpetus to ric(e re- between erps in miany areas. This required 
search. In the 19i0s Indonesian brders partiei- varieties that rmatured e,rlier. 
pated in international act ivit ies, i n lud in 
training and germri lasti Indonesii load-	 the planthopper was
excihangii. a's Although brown (BPII) first 
ing rice breeder, Dr. Hardrian Sireg.ar, loindiidid recorded in 1854, heavy infestation did not occur 
several modern bredin, procedures, suci as the until around 19/i in Java and in 1972 and 1973 in 
pedigree method, which led to the nure rapid North Smnatra. By 1971 almost all parts of ndo
development of new varietie;. Durinp the period nesia, except Maluku and Irian Jaya, were affected 
1940-65, many national improved varieties were (Mochida 1979). Because all varieties grown in 
selected and released. 
 Indonesia before 1975 (traditional, national im

proved, and modern) were BPII susceptible, genetic 

source of resistance had to be found. After evalu-
Modern varieties (nonresistant) 
 tIon by CRIFC scientists, PB26 was found to yield
 

The strategy followed in the cuirrenlt bruedinp 
program dates tii [he ar ly 1)60s. Before then, 
varieties in Indonesia were developed for clultiva

2tion on soils wi thI modertLe to Low fur til y /Nitrogen-responsive japonica vrieties (pon
(Harahap el al 1972). In the early I9hhs breeders lais) were developed in Taiwan in the early 1920s, 
came to realiz, the impirtance of nitropun ferti- but were not widely accepted outside Taiwan due to 
lizer in increasing yields in tropical Asia disease susceptibility and undesirable grain cha
(Parchasarat y 1972). With the developnent of racteristices.
 
Taichung Native I -- the first Indica that re
sponded to fertilier--as well a; the japonica 3/IRRI varieties released In Indonesia were
 
varieties (ponlais) from Taiwan. - breeders saw it named Peta Baru (PB) meaning new Peta.
 

http:Sireg.ar
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as much as Pelita in most areas and to be resist- next generation of hoppers. By 1976 BPH biotype 2ant to the BPII biotype 1, which was widespread at had appeared in the Intensively cr itivated fieldsthe time PB26 was officially released to farmers of PB26 in North Sumatra and on both PB26 and PB28in the 1975-76 wet season. In the next 2 years, 4 in Bali and parts of East Java (Oka 1979). Theadditional varieties IRRIfrom were found resist- hectarage attacked by BP1 and grassy stunt orant to BI'll biotype I (P1128, P1129, PB30, PB34) and ragged stunt (virus diseases carried by the BPH)were released to broaden the varietal resistance increased yearly, with damage to an estimatednase. Simultane(mi-ly with the testing of intro- 347,000 ha in the- 1976-77 wet season and 216,000duced materials, CRIFC breeders were developing ha in the 1977 dry season (Mochida 1979). ThisBPil-BIIII-resistant varietios in their crossing brought about the rapid evaluation anO release inprogram. In1 1977 these efforts resulted iin the 1976 of ?B32, which was resistant to the newi Jo t-t i fiCa t ion of folr high yieldi ng lines biotype, foltowed by 1IB36 and PHB38 in 1977(Branta s , S eray i , Asahan , and Citarno) from the (Moch lda 1978). With the widespread adoptionIn(Ioe sian research program. Those 
of 

weru resistant these varieties BI'I1 losses were reduced, exceptto BPlll biotypt I and were released in 1978 (Oka where farmers p] anted traditional or other sus1979). ceptible varieties (larahap et al 1981). 

Because PB32, P36, and 1B38 are wetland varieMolern-var-iety- ties, 
 they were not adopted in high-elevation.resistantto . biotpes Ian 2).... areas. The CRIFC varietal improvement program re
sponded to this need, releasing in 1980,As increasingiy large areas Semeru -were planted to Bit1', a variety resistant to Bi'l bliorypes 1 and 2hiotype I-resistant valriot ies, the probability 

and 
of suitable for high-elevation (below !,000 m) agrotile evolution oi a new biotype Increased. This was climatic zones. Cimandiri, a variety with goodexpected lo'ou,;e only. those few WPti individuals eat ti11v tiUtk1 ty 1,,i '" ,n'gLi,,tnous variety, andsurviving on the resistant varieties p oduced the Cisadane (intermediate amylose), a locally bred 

Tablt 4. ta tofur i. or varieti es released in Indonesia, 1967-80. 

Variet ea tri Sttre -Disease reacio Insect reaction Amylosele0r;edr 1 (days) (cm) BIB BIS IV (;SV BPl biotype GLIt GM content 
. .... . . . . ..1 
 2 3 ( % )

Modern (noni res is tatt
115 1967 135 130 MR MS S S S S S MR S 27I1B8 1967 125 1oo S S- S S S S Mit S 27C4-63 1969 125 115 MRit S MR S S S S MR S 22Pl20 
 1970 120 90 MS SR Mit S S S R S 25Pelita I-I, I-2 1971 135 130 MR IMR S S S S S MR S 23

(;-mar 1976 145 125 R R S S S SS S S 24Adli/ 1976 135 101 R R S S S S S S S 28Makmurlk/ 1976 135 100 R il R S S S S S S S 27Ga ta-'/ 1976 120 75 R SR S S S S S S 23Gat i!/ 1976 115 80 R MR S S S S 
 S S S 26
 
Modern (resistant to- BPItl biotype 1)


1B26 1975 125 85 MR 
 MR MRIl S R S R R S 27PB28 1975 109 80 MS RR R lt S S R S 27PB30 1976 112 73 MR MS MS MS R S S R S 27t'134 1976 130 117 MRZR R R R S S R S 28Brantas 1978 127 109 R S MR R R S R S S 27Serayu 1978 126 105 MS S S R R S R S S 27Citar1m 1978 120 110 MS S MR MS It S MR MR S 22Asahan 1978 130 90 R MRit R R R S Mi S S 16 
Mode rn (resistant to BI'I! biotypes 1 and 2)

I'1B3 1976 140 R88 MR R R R R S R R 27IPB3) 
1977 118 81 R RR R R R S R R 2711B38 1)7 128 97 . R R R R R MR R S 25Seine ru 
 1980 130 85 R - - MR R MR - R  28
Cisadane 1980 140 110 R - - S R MR R - - 20Cimand iri 1980 125 
 103 R  - R R MR R - S -Ayun,, 1980 136 108 R - R R MR R - S 

a/BLI = bacterial leaf blight, BLS bacterial leaf streak, RTV = Lungro= virus, GSV = grassy stunt virus,BPII = brown planthopper, GIUI = green leafhopper, GM = gall midge. R = resistant, MR moderately resistant,MS = moderately susceptible, S = susceptible. A dash indicates data not available. b/ Also for dryland areas. 
-'/Also for high-elevation areas. 
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variety with superior eating quality were released 1967 and became a key component of the govern
in 1980 for wetland areas. Cisadane's sup rior ment's production program (Bimas Baru). By the 
eating quality has been confirmed by the i -- 1968 dry season 21,300 ha were planted to PB5 and 
comparable to the price of C4-63 -- that t, .crs PB8 (Ilawes 1970). PB5 spread more rapidly than P118 
receive for it. because of PB5's intermediate plant height, suita

bility to Indonesian conditions, superior millingK1OdA10Vl- ilty qualiLy, greater resistance (moderately resistant)
(resis-tan Lto- BPll n d-A toi l-t-a_.) bacterial leaf bLight, better adaptability to 

diverse environlents, and superior eating quality8I'! biotype 3 ln not yet evolved in farmers' (Siwi 1976).
 
fields in Indonesia, but. CRIVC scientists have
 
anticipaLed this possibility. By screening breed- In 1968 President Ferdinand E. Marcos cf the
 
ing lines for BPlI-3 resislta.rce, four varieties Philippines visited Indonesia 
and gave 88 kg of 
(Mranitas, Serayn, Asahian, and CiLarum) were iden- C4-63 to thi gnvernment (llawes 1970). 04-63 was 
tilted and 1,eased ini 1978. Ruseaci LO develop official I; released in 1969 and spread rapidly. 
additional 
iP'lbiotype 3-resistant varieties is in Although moderately susceptible to bacterial leaf
 
progress, blight neck fanners
and blast, accepted it because 

of its earlier maturity (125 days compared to 135 
days for 1I15), excel lent ml 1 Ii ng, and superiorTHE I)IFFUSION OF MIODIIRN RICE VARl Ii' S eating quality -- compared to both N5 and P138
 
(Siwi 197b).
 

Studies on ibe diffusion of agriclLural technolo
gy are typic , ly done by social sclentists who in- In 1969, a severe tuingro virus outbreak occurred 
vesgi pate charcter aistics of adoptlors .nd nonadop- in South Kalimantan aid South Sulawesi. PIB20 wa., 
tors it an attempt to better ondersta nd how these released and adopted in thes, and other areas 
phenownle 01 Iewe adept inn. Such factors as age, because it ;,as resistant to tungro. In addition,
educa~itn, t,11111 ,ize, position, PB20 in Sumatraw social resources, popular West where consumers
 
and simi i, Savial dimelnsnls s are often consi- prefer high amylose-type (dry cooking) varieties
 
dor ed. In (iny idoption (Siwi 1976).
I i, np' q.1, irm-lewv 1 

stLudies of m'lern Vnori,-' leS have been reported.
 
Sevetal -1 th,0 w, by (1977). CRIFl's effort
la revIswd Plme!iir By 1971 to breed modern fertilizer

responsive varieties was successful, resulting inIn di(fusion studles, the, perspective of the bio- tile release of 'elita I-I and Pelita 1-2. These
 
logical scienLtists wi participitvd in dove loping varieties were selections 
 from the same cross 
the technol.logy has Ce ldbe been cronsidr d. Witluit (PBS/Syntlla), but differed slightly -- Pelita 1-1 
denying the ilrtanv' Il 1socialphenolcena, prilt- wa; higher yielding and performed better across a 
ry emphlasis is tovn here tI identifying the bin- wider range of environents. Farmers accepted
 
logical and agroclimat i factors affecting the 
 these varieties because they were intermediate in 
adopt i1on of toinn, rn viar r esi in Indonesia dur ing he ight, like PB5, but had greater resistance 

the 1970s. 
 banterial leaf blight and satisfied Indonesian 

taste preferences better.
 

Data sources 

Leading varieties throughout
During the period 1971-72 through 1975, data were Indonesia in :he 1970s 
collected by Bimas authorities. Beginning in tile 
1975-76 wet season, tile Directorate for Plant Pro- Tile proportion of tile rice area planted to speci
tectLion (Direktorat Perlindungan Tanaman Pangan) fic widely adopted varieties shifted substantially
assumed responsibility for data compilation. With over tile 1970 decade (Tables 5 and 6. 
this transfer of responsibility, tile quality of 
the raw data improved substantially and the area 185. Just 5 year after its release (1971-72 wet 
planted to each variety was published by districts season) PB5 had spread to 23.3% of tile area (Table
(Kanpatens) at tile end of each Unfortun- 5). PB5's widespreadseason. adaptability and compatibliately, in eachl season some districts fai led to ty with farmers' preferences was confirmed by thefIle reports. Consequently , provincial simma r -es fact that until tIle 1979-80 wet season, no other 
-- particullar ly for llndonesuia 's olter' islands - single varlety was grown on 
a larger percentage of
sometimes unde" estimated totai planted, tile land areath area during a single wet season. P15 re-
Yet, in most se.-on the data are relatively con.- mained tile top variety' until 1974-75. After that 
plete and missing data do not seriously affect it was rapidly replaced by low releases, especial
their interpretation. The area in dryland rice was 1y the ielital. 
not included in the data.
 

P118. PB, released in tile same year as PB5, was
 
New varieties before 1970 
 never widely accepted by Indonesian farmer,,. The 

,dcption level never exceeded 2% of tile area andIn 1966 liRI sent CRIFC 5 kg of PB8 and PB5. They PB3 dropped from among tie top 5 varieties by 
were tested by CRIFC scientists at 18 substations 1975-76. During the early years When tile only 
in 5 provinces. After multiplication on 300 exten- modern varieties were PL:8 and PB5, farmers dis
sion seed farms, these varieties were released in criminated against PB8 because of its poor eating 
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quality and short stature. Later, as production 
intens ified, the short rices such as IR36 were not 
disc r iminated against, 

C4-63. Tie variety C4-03 never became extremely 
popullr and reached its max imum adoption level in 
197.'1-75 -- 6 vears after its release. C4-63 was, 
liow..ver, imong thc top 5 rices in 6 out of the 9 
wet seaSons coWs idered (Table 5). During these 

years, it commanded on the dverage of 7% of the 
area. Consequently, it was he most persistent 
variety after Pelita T-I. The early popularity of 
C4-63 was due to its superior taste character
istics and earlier maturitv, when com~pared to PB5 
and PB8. Even though C4-63 was tungro susceptible 
it continned to he grown in the dry season because 
rungro was a problem only in te wet season. When 
Pelira I-I became availiable, C4-63 consistently 
covered fewer he tares than Pel ta I-I. 

'able 5. I lonesia most wide.ly plant.ed modern varieties and pecental;e of total p1lant ed area (in paren-

Lhess), 1)71--/2 through 1979-80 wet seas;ons.a/
 

Rank 1'71-7' 
 19 72-73
£ / 

173-74 1974-75 11;)-70 1976-77 1977-78 1978-70 1979-80
 

I PB5 Pl5 IPB5 P155 P. 1- 1 P. 1-1 P1B30 P316 1IB36 
(23.3) (16.3) (17.0) (21.6) (18.0) (14.5) (8.6) 
 (19.6) (3b.0)
 

2 C4-63 (4-63 1).1.-1 I).I . -1 PIB5 P13,6 PB36 P. [-1 PB38
 
(6.4) (6.2) (15.8) (20.6) (9.7) (12.8) (8.!) (7.1) (10.4)
 

3 PB8 P. 1-1 C4-63 C4-63 C4-63 PB30 
 1. i-I PB38 P1B32
 
(1.2) (4.5) (8.6) (9.2) (7.8) (5.2) (7.9) (5.6) (6.6) 

4 P. 1-1 
 P. [-2 P.1-2 P. f-2 PB26 C4-63 P1332 1'132 
 P.1-I
 
(0.1) (2.1) (6.4) (5.2) (6.4) 
 (5.2) (7.5) (5.1) (3.1)
 

5 - PB8 PB8 P138 P.1-2 P115 
 PB26 PB30 Citarum
 
(1.0) (1.5) (1.0) (4.9) (5.0) (7.1) 
 (4.5) (2.2)
 

Total area 30.1 30.1 49.3 57.6 46.8 
 42.7 39.2 41.9 56.3

(2) 

-/Source: 1971-72 through 1975, Bi[ima S and Sub-Directorate for Seed Production; 1975-76 through 1979-80 Sub
)irektorat Pembinaan >lutu Benih, Direktorat 
Perl iudungan Tanaman Pangan, l'enyebaran Varietas Padi. Raw data
 
summar i;ed by authors. -b/A dash indicates 
 less than 0.12. 0/'.1-1 = Pelita 1-1, P.1-2 = Pelita 1-2. 

TabIe 6. Ih,dones ,o s mst widelv planted modern varieties and percentage of total. planted area (in parenthesis) 
1972-7) dry sezisons.-

/ 

Rank 1972-- 1973 1974 1975- 1976 1977 1978 1979 

1 P135 PB5 1'. L-I - P. 1-1 P1126 11136 P1336
 
(19.7) (17.4) (14.1) (15.6) (13.7) (17.0) (30.5) 

2 C4-63 iP.I-1 PB5 - PB26 1B30 '1B30 1IB38 
(8.4) (9.7) (13.9) (13.3) (10.2) (8.1) (10.4) 

3 PB8 C4-63 C4-63 - C4-63 P.I-I 11326 P1532 
(1.7) (8.4) (8.3) (7.0) 
 (10.2) (6.7) (6.8)
 

4 P.1-1 P. 1-2 1'. 1-2 - P155 C4-63 1'332 PB26 
(1.1) (4.5) (6.1) 
 (6.7) (5.3) (5.6) (2.8)
 

5 P. 1-2 P118 1118 - P.1-2 P135 1'.1-1 P.1-1 
(0.3) (2.1) (1.3) (4.4) (4.6) (5.2) (2.0)
 

Total area 30.9 42.1 
 44.0 - 47.0 
 44.0 42.6 52.5
 

(%) 

-a/Source: 1971-72 
through 1975, Bimas and Sub-Directorate for Seed Production; 
1975-76 through 1979-80 Sub-

Direktorat Pembinaan Mutu Benih, Direktorat Perlindungan Tanaman Pan,n, Penyebaran Varietas Padi. Raw data 
summarized by authors. -/1.i-I = Pelita I--i, P.I-2 = Pelita 1-2. CData not available. 
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Pelita II and 1-2. The sister Pelfta select ions 
were the most popular releases during the 197)s. 
Farmers preferred the Peli ag because they yielded 
higher and pertformed we] I aocross a wider range of 
onevi oiIIImItI t 6 n prv i roo -'a. Also, faormers 

r
accept Pd 
th m h t ' -h(i y ei i n co iiifar e ili 
ie ih lt (1 I' I C i f P0iP , hil -,c-a - re sitancei 
I o baic I , L hi i ,i and h~ld i pretforred 
oA I i" (I1! i[y. b,; h'. I',, drv seAo llutA id tey I 
19 1 - woet t s > ;n Ilh,,pvr,, I-il l 'it tIeill,)' tV 

wi l Iv ,-,w , vari- ,., ('i rt e1;ltly, hot 1 
Puita, were ',ol ible to totl '.irn, IPl, andr, 

,'lIiL;1;y' s t11: t ,' I-11 ,A ( i; t r sqllt ,d ' I :n d i n 
olu i A i ' iv a, tLLK-- Ip1161ro wrec'MU11(reC wi de-
1)L ' ! 1-k' 1-, IIIC I I 0 i 

te ns1v BiiP itLL: A t ,i th r ouih oh L ine ; i a thu;e 
PCtira VAl 'ti1 ;t 1 1 ,hn , i, I c dian 7' of 
Wie wt.L-suas~tnIt d . 

B . Pl t I I - I ,I < in 1 - 0 i i I l iLt[ 1L t 
to ciiit MPl ,l. i.n.roI in x i enlcing h ivdaii e. 
Altlougt hil t ,it Il Antiu1cd d o b 1 -, th,. IolIowi ng 
weL season01, the iot.Vl I lidP l -I dcV 1 W il PB26 
waI rap dlvi ,,l c,,d bylkP'12, WI tnt PI. , In 38. 


P1330. Itin it ta LIthI, t I i)rie'l 1l t1l) P t n, htt ic 
resistancetP L I ;i' 1 t I , Pll w i re leasehd in 
1976 -- v-i A i . PBX.a i I, P I s imi i t l t 
PBJ26, lot [llttl-o ;, ai ult 2 weeks]: ear~l, r, is 

s]lgh ly l rL:l"ihi n , -i toi'l resistalt 
tto grss "L vhil-'i . t ;qin, nt ly, adoption of 

was p 1)
f-rrigat d arte 
PB 13 , c iI I 1.1, i r p id tie 1ell - repled 

a. U nly ir AlL it- , i'i lti-roduc d, 
it witl ,I tIsd PiH2 Mf, , i hitLype 2 iecilte llorte 
extensive,1 1h) wis A iso re plated hV l itypte 
2-rutsinaal/l varlieties,.
 

lt3' kl.W ith ih, ek' ltitin ,, MP1Hhil yp 2, Li re 
Wi-, ill immio0di it, nee10ld ,r1r tW l;0tire if gCnetIC 
re it i , . Pi'I , rI'ldseld it' tiih 190-77 wet 
seas Wn, o I i1"2!2' t vi'ritt k iyo it t this dellilnd. 
After spreia in' to 7.S? I r 1 air 'i i1 47/-78, it 

dec ]11 eld ii iin)m)prt Iit ', pa rt [y tIe to its loiung iri
tict t ( i 1t,i da41!) ,n'y ., Ilodige , and the 
alimst ;iltin't roka; ) t2 Idditional 1PHi 
biotype 2-ro;i ;nt, t 'tlt ivit'. -- 1B31) idi PB38. 

PB34. P34 , n i ti It type I- ait tungro-resistant 

variety withl 
 .ILiTI 
Pelita, w;s rele;sed in 197b. Hoever, 

lan ihth imilar to that of 
because of 

its tendency to lodge aid the aLppearance of bio-
type 2 soon atecr Il3i'i release, it had only 
limited planting. 

PB36. F"irst available Io f-ariner [ii tile 1977-78 
wet season, l't3s prcad ripidly, mvering 36Z of 
the area In 1979-8M. In fact, P'H36 as planted otl 
a larger share of the rice area 

w
in a ,sfingle season 

than any previously released var:ety. Its popnlar-
ity wat primarilMv die t itsn; resistatnce to) BPl 
biotype 2 indicated by its coincenltratiton in .;va 
aind Bali het>n tltbiot 'e2 walilg12, iortaltit. I1n 
addition farmers prefcrrd PB30 because it imitured 
almost 3 weeks earlier than i'132 (the previously

introduced 1IH11blotype 2-resistant variety), re-
duced 
the rink of drought damage in double-cropped 

rice, and allowed farmers to grow a third nonrice 
crop such as soybean. 
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PB38. PB38 was released at the same Itine as P1336 
and also hid BIN!{ biotype 2 resistance. It was 
never as popoaar as PB30 because PB38 It lured 

almost 2 weeks Later. 

General Ltrend. 'fill't.tLal DO r C0t ll, o 0f thle area 
pla ntid to lt tL,- five var ieties; eic!l seaoll is 
,in itdicator of Lhe generic diversity prevailing
ii echi seas .o l th0 tUe ill t1e. p -CtlLage of irea 
Loip 5 varieties incrceased from 1971-72 to 1974-75 
wlen1 modern varieties cove ud 57.6Z, of the area. 
Froi 1974-75 to 1903-79, Lhe iercetntage ,lur,2 lit 
he top 5 vatri vLies d'C IIld. Appa rel tI y , is ew 

variet ies we re Itaroduced , s,1)i I-arlie rs preft rred 
n too co1t Iile 11antL LIe ear li rtelease-; a s tr ssich 

C4-63 anidi! Piel.L t 1-2. Fiupire 3 in tiaLe, tiiat fromn 
1974-75 to 1975-76, the perceentage share in tLtadJ
[ i O',]I itr CS- iCa hIlAIVy 1 1t rta1g t , prtob, hly outl of 

lie erroneit' lll ie1,lF nli t li varieital- fIv e lit i 

tie,, wert -;kIslllt iii1,- Io BP Ye t, tiese
. reverse
 

adopLors sooni I reitied tLt tHe I
loee varieties 
wer I ltLlo -;I i tII. Wi h ttl prltect [Lol agains t 
BPI11 i0 yp 2 ])y tiet il"Viled [qlroductiolm of 
PB 32, PB 3(6, Anid ]'3 , tie Lit7i1 area in itodernt 
rIe icAgaIii i ilerelstd. In fll:, i 1979-80 the 
wdesLre;Llc iihlilt, ia i fp onPB3i Iled Lo te highest 
soiicetttratin (3o;) itin si gleIo v r Iletv ever ob
served in liIndio- ia). Alt l it h tle exte(,nsive
plalnting orf PBif) ( u tribiited subtg<raintial] Iv to. tihe 

record proiluic-t ion lleve I ,'0chioved itt 190bt, the nor
rowing of the g it2, ic d ivpr'ti tv also created 
a 

potential l' d ntlv,noun AituiLtion because a new BP!l 
blotype or die;tse to which PB36 has I fiited
 
resistance could spread ralpidly 
 thtrughout 

Indonesia.
 

Although the general plttern of viri'tal replace
meit in tile dry seaston (Table 0) was the same as
 
in the wet s<;eason (Tatlec 5), one differe;tce slhould
 
be noted. '[1'her wats little change in the total
 
area share planted to the top five varieties from
 
1975 to 1979 dry Fealfo;llt. 

Fifteen Indlonesilan-l; d varietieis have been re
leased by CRIFC 
 since 1971. Oly PleiLta was widely
 
adopted. As of otier
tosL Lie 
 releases became
 

available, a lew MP1HlbioLype 
aippeared anid forced 
farmners to plait i tew PB varieLy wittl resisLance
 
to 
 the new bioLype. AtLhuugh nit appeariig in the
 
list of Lop varieties, because it was released in
 
1980, Cisadane, ;t superior quality biotype 2
resistant wriety, it expected to be widely adopt
ed over the next iew years.
 

Distribution by varietal class 97
 in the 1 0s
 

By groupitng varieties classles asintoi trraditional, 
national il)roved, ,nuidein (inonresis tant), modern 
(resL sLant to BPI lioLype 1), and indern (resist
ant to B111 bioLype 2) it is pissible to better 
uldorstand lhe over;t I pattern or vir'ietal adop
tiot durin 4 the 1970s. 

Wet seasons. By the 1971-72 wet 
season, the first 
season for which miie se:'es data are available, 
nonres istant ,modern varieties were already widely 
adopted and covered almost 1.2 million ha or more 
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197lIn) tn nls. Sou6rce,

1971-72 through 179, B 7Ima
and Stb-Drectorate for
1975-76 t 1,771h nl 
2e27 4roduct0on,
I44I1-S212,1-Di18kto-
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DirekLort rlindunran Pan4i0, 
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Tabl 7. A ,roplautd (IO/ ha) t3 nl2 t 
 836es
s oi w)tand rie vari in Indonesia, 1971-72 through

N9-80 ,L812asons.
throughl Sce: 1971-12 through 1i/1,moiia
10/0:-80O Subir-kto',,lt(-i Pomhinaa~n and S1,6-14etorate for Seed Production;
MuL~u Bah,i 1975-76
tDir ,ktorat Pe.rii_,dungan Tanaman Pangan, Penyebaran
 
Var~ieL,'s 
1Pa1,i. Razw data; summri'zed by\ athors+.
 

Locl7- 0,5dern 

Ye Tra rit in.il i inprove 

All
 
Rsistant o Rs-sistant to Total varieties 

m -I i9 I 1 Ihl h & 2b s tbpe 

lH71-1p I it ', 


1 .I n . I o e s . I l i .~o. o , . S g .i l i n ... l j wirv- in , 7 o t r s s I S e o 
s nd . n d l0o,1 I19/i2-73 1,161 3,754A,142 716 2,858 1,2271 
 1,227 4,085
 

197 -7.N 1,601 521 
 2,126 2,083 
 2,083 4,209
 
1970-0: 1,532' 
 440 1,972 2,244 
 2,244 4,216
 

0/.,~ ~~ r a-, hci 1- - -.-i--- ,-,--- 19i75--76 1,771 ____________________441 2,2;712 
---

2,118 
-

304 2,422 4,634
 
197(-77 1,, 
 )4 400 2,094 1,504 1,170
1"77-78 1,862 343 13 2,687 4,781
2,205 1,075 1,0178 836 2,989 5,194
 

1978-79 1,81 2 294 2,106,91i 
 598 1,614 3,202 5308
 
1979-80 1,526 
 122 1,648 489 
 304 2,559 3,352 5,000
 
cTraditional
we i, te idi eous t Va netiai' thrved-nationl improved vareties felcted prior
1968. Includes BeingoaW Sig di<, 

to 
, 1979-8'planthoupepr (BPtH) hiotypes I and 2. 27N of irIncludes l'elita 1-1, Pelital rn oterth p til , they1-2, C4-O, PB5, PB8, IPB20, Cenmr, Adil,
Makmur, Gal:ta, G;ati, aind othp~r lines., d/lvsis[Lant ito lBll h~iotvpe I hut susceptible 
to biotype 2. Includes
 

P1326,, P1328, >B'29, P'KIO, 11334, B;ramant, Serayt\u, 
(Citarumn, a!nd A\sahano 
 Introduced in 1975. A/Resistant to

BtPt biotypes I andh 3. Includhes I'K32, P3V36, P10'38,Sipmvirtl, alnd Cisadalne. Introduced in 1976.
 

titan 30%. of the riCL arteat (Table 7). lIn each suc'- ecide, the greatest chiange occurred with respect tocessive wet s.-eason, the area in mo de'rn varieties the national improved varieties falling from 24 to
increased, reaching 67% in 1979-80J. 
 27 of the orea over the period. initially, they 

were grown primarily
While the area planted to both traditional and intensified production 
on Java and Bali and in other 

areas. As a consequence,national improved varieties declined ever the de- they were replaced by the higher yielding modern 
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varieties that were targeted through Bimas Dry seasons. Almost all of the area planted in the 
(government production program) for those a "eas. dry season is irrigated. Giver tint about 72% of 
In contrast, much of thL area stilL in traditional the irrigsted area is on lava-B i (Nyberg and 
varieties in 197 1-72 was probably in the legs Praiowo 1979, Table A-3) where extension services 
intensively cultivated aria si h as high eleva- ar strongest, we would expect a -ore rapid and 
tinn, wptland rainfod, drvlaod and ridal-swamp extensive adnption pattern in the dry 3eason. Yet, 
envirornments, for which high yielding modern rices tile di ffreaces are not substantial (Table 8). 'n 
were not avai lable. the 1972 dry season, modern rc.!es covered about 

311 of the area anI rose to about 69% by 1979. 
Within the modern varie y group, the distrihution
a' shift has been towari a rapid decline in modern As in wet seasons, the dry season area in national 
nonresistant type! , fal Ing from 531 ia 1974-75 to improved varieties fel I over the period -- from 
only 10% in 1979-80. The decline in t's popularity 25% in 1972 tn 2.3 in 1979. I)uring the same 
of nonresistant varieties was largely the conse- Priod, the area in traditional rices fell from 
quence of the increase in insect aod disease pre- anout 44 to 291. 
blems especially B'Hl. From 1975-7h to 1976-77, the 
area in biotype I- resistant varieties quadrupled Within modern varieties, the distributional shift 
(Table 7), but "ell sharply a: the Increasing pre- occurred somewhat more rapidly in the dry season. 
sence of B191 biotype 2 resulted in severe yield Because most va-ieties were first released in the 
losses. By 1979-80 the adoption of modern BlP1bio- wet sasons, apparently farmers who adopted BPH 
type 2-resistant varieties reached 76Z of the ma- biotype l--resistant varieties in the wet season 
dern variety area and had almost completely re- planted them the following dry season. This is ia
placed all previously released mo.ern varieties, dicated by the data showing that n both the 1976 
except In areas where Bt31thad probably nut been a and 1977 dry seasons, about a 1U,greater propor
significant problem. tion of the area was planted than in the preceding
 

wet seasons. Again, farmers who planted biotype 
It is important to note that in the 6 years from 2-resistant varieties in tie wet season appeared 
1367-68, when modern rices were first released, to have also planted them durtng the tollowirg dry 
until 1973-74, the acea planted to those varieties season. This is reflected by the data showing an 
Increased to 2. 1 mil lion ha (Table 7). ver th- average of 13Z greater use of biotype 2 -resistant 
ne;t 6 wet seasons, thu percentage of the area in rices in the 1978 and 1979 dry seasons than in tie 
modern rices rose by only 17 percentage points -- preceding wet seasons. Furthermore, by the 1979 
leaving aboult one-tLhird of Ithplanted wetland on- dry season, 7K%of the modern rice area was plant
touched b', 15 years of varint-al imlrovelent. Con- ed to biotype 2-resistant rices compared to only 
trary t what mighLt he expected, most of the area 50% in the preceding wet season, as illustrated in 
still planted to traditional rices Is not on the Figure 4. 
outer islails. Iuring the 3 most recent wet sea
sons (1977-78 to 1979-80), about 63Z of the tradi
tional rice area was in lava. 

Tanle 8. Area planted (1,000 ha) to major types of wecland rice varieties in Indonesia, 1972 through 1979
 
dry seasons. Source: 1971-72 through 1975, Bimas and Suh-Directorate for Seed Production; 1975-76 through
 
1979 Subdirektorat Penhirnaan Motu Benih, Direktorat Perlindungan Tanaman Pangan, Penyebaran Varietas Padi.
 
Raw data summarized by uthors. 

Local Modern All 
-Years!. TradirolnaT Improved'/ Total Non- Resistant to 

resistantd / biotype Is/ 
Resittant 

Iiotypes 
to 
& 2!/ 

Total varieties 

1972 914- 552 1,518 687 687 2,205 

1973 1,084 343 1,427 1,052 1,052 2,479 

1974 1,059 348 1,407 1,144 1,144 2,551 

1976 943 170 1,113 953 409 0.7 1,362 2,475 

1977 779 167 946 629 779 64 1,463 2,409 

1978 936 120 1,056 529 542 740 1,811 2,867 

1979 833 80 913 392 222 1,400 2,014 2,927 

1975 data not ovailable. 1/Traditional varieties indigenous to Indonesia. /Improved - national improved 
vrieties selected prior to 1968. Inludes Bengawan, Sigadis, Syntha, Remaja, Jelita, lewi Tara, an. thers. 

Susceptible to brown plathopper (BlPl)hiotypes 1 and 2. Includes Pelita 1-1, Pelita 1-2, C4-63. PL PBS, 
PB20, Gemar, Adil, Makmur, GaCo, Gati, and other lines. _A/Resistant to BPII biotype 1 but susceptible t, 
biotype 2. Includes PB26, 11B28, 1B20, PB30, 1B34, Brantas, Serayu, Citarum, and Asanan. Released in 1976. 
-fResistant to BPllbiotypes I and 2. Includes PB32, PB36, PB38, Semeru, and Cisadane. Released in 1976. 
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Swetland rice varieties grown in Indone

q 	sia, 1972 through 1979 dry seasons. 
Source: 1971-72 through 1975, Birnas and 

ullSub-Directorate for Seed Production; 
J 1975-76 through 1979-80, Sub-1)irektorat

eibiuaan Mutu Benih , Direk to' at P'er
.indungan Tanaman Pangan , Penyebaran 

. Varietas Padi . Raw data summarized byresistorit I!I Modern 83PH .Il nuILtho rS 

197/-72 1972-73 1973-74 1974-75 1975-76 1976-77 

PROVINCiAL TRENDS: 19-16 THROUGH[1980 

The dt t ferent. Lai adoption of modern varieties due 
to insects and diseases and cultural and envi ron-
mental factors can he observed in data documenting 
varietal adoption in the Loading rice production 
provinces. 

inner islands 

West, Coutrl, and East Java, Yogyakarta, and Bali...... 
 .
 

produed about 601 oif the rice crop in 1979-80thewet and dry seasons, In that theregion, overall 
adopt ion of modern varieties wans highly associated 
w ith the .distr.ibutton of irrigation, .t ho.gl a 
map of the irmelgazeii area is nut ava ilable, Figale
5 show-, the di stribuht ion of lowland areas, which 
incluides all i echo ical, so Iiteclinica 1, aod simp]le
irrmigation vson,, "ie t prbal excludes 
svs tems and rain I:ed r ice in less-!intensi ve I" culi-

t Iva ted 
a reas. Byv compa ri1ng tke rel1at ive concpn-
Sratio" of modern variety planting (Fig. h) to thi 


di stribuion o! lowland it is :-een 
 that tlxrslglnst 

Java'( th1ese tmo phenomena cn ine iAe In addit inn to 

irrigation, 
 [va n is al.so an important iacr,-,/ 

factor exp aini g low doption of modern" rice 

vait iso Figr spo in]] in0070( c areas ia ele-a t i t in of s, an 7s0caltl it oaea i-

te endv t prevail... tn tmo 
 tsi 31r]ha

Lie tiendma preva.
c In terms opts st ac 
var ethes adopted b a irsinn lav and of 


armrs
varitie adptedbyn Jaa ad Bli.troduced
West Java. By the 1975-76 wet season, the 
had become the preferred varieties, planted to 
about 40o f West Java. in 1974-75 about 60,0900 h 
were infeSted with 31'!. In response, BPH]biotypec
I-resistant PB26 was widely introduced in 1975-76 
anid PB1130 in 1976-77. Those varieties were soon 
rep0accd because by 1977, P biotype 2 had dove].-
oped and a new set of biotype 2-resistant vare-
ties was required. To meet that need, P36 and 
PB32 were introduced in 1977-78 and coverel almost 
17% of West Java. In the following 2 wet seasons 

1977/78 t978-79 1979-80 

2the area in biotype -resistat varieties increased 

to nearly 40Z~ of the planted area. 

Although the pattern of adoption was similar during
the dry seasons, there was a tendency for a larger 
share of the area to be0planted to BPHl biotype 1
and b totvpe-2 resistant varieties more rapidly tha 
in the wet seasons, probiabiy because older nonresO 
taut varieties continuedl to be0planted during the 
wet seasons in ra infed and high-elevation environr where dmage was not as intensive. 

Central Java. Adoption of modern varieties in 
Central Java foilowod a pattern similar to West
lava's. Yet, by 1975-7b the P.i.tas had been adop
ted on only 22.5% of the area, suggesting a per
s isten preference for local varieties (Table 9).
As a result of lll'l damage in 1974-75 and a greater
a rea heavily M d In 197576, At government 
widely Introduaced PBl26 (1975-76) and PB130 
(1976-77) to repl ace the popular Poll tas. As bI o
type 2 developed, the resistant varleties P36 and 
l'133 were distributed to repilace previous intro
itc t ions and cove red 78% of the pirovince's area by
1979-80. 

..................
, Java. 

yLed 31/ of the wet lando area in 1975-76, were
argeted for replacement by P1B26 (1975-76) and 

PB30 (1976-77), following the damage of 62,500 ha 
n 1974-75 and 70,000 ha in 1975-76 (MO d n


1978). In the 1977 dry season, PB32 was widely in
to counter the development of BPII biotype

(Table 10). area 9eloitas 2-resistant2 	 Te in botype 
varieties (Pe32, P1B36, and P38) increased rapidly 
during the following three wet season,,;. At the 
same time, it is a Ignificant to nute that in 1979
80, 75% of the area was planted to a singl vanie-
ty -- P136. PB32 persisted in East Java because it 
performed well in early/ demonstrations and was 
promoted locally. Mainy observers credit. the high 
adoption rate o miodern varieties in East Java to 
the strong interest ad Supoirt given by the 
governor aid provincial admniustration. 
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Table 9. Five most wide] y planted modern rice varieties on Indonesia's inner islands and percentage of

total planted area, y province, 1975-76 through 1979-80 wet seasons. 
 Source: Subdirektorat Pembinaan
 
Mutu Benih, Direktorat Perlindungan Tanaman Pangan, Penyebaran Varietas Padi. Raw data summarized by

authors a/
 

Year West Java Central Java East Java DKI Yogyakarta Bali 

1075-76 2 . 4a1 19.2 21.3 1.4 2.1

P.1-I (31.7) P.1 -I (14.3) P.1-1 (28.1) PB5 ('33.8) PB26 (23.7)
P.1-2 (8.1) PB26 (11.0) P135 (16.6) P. -1 (26.4) P.1-1 (12.7)
C4-63 (8.1) PB5 (9.1) C4-63 (9.7) C4-63 (13.1) C4-63 (10.3)

PB26 (5.3) P.I-2 (8.2) 
 P1B26 (8.6) 11.I-2 (12.6) PB5 (8.0)

PB5 (3.2) C4-63 (7.3) 
 P.1-2 (3.1) PB26 (2.1) 1P.1-2 (2.3)
 

1976-77 20.3 
 20.1 20.5 
 1.3 1.9
 
P.1-1 (29.6) P126 (19.3) P126 (27.1) P1B26 (33.5) 
 P1B30 (32.5)

PB30 (6.9) P.1-1 (12.2) P.1-1 (16.1) PB34 (18.7) 
 PB26 (18.9)

P1B34 (6.2) PB30 (5.3) PB30 
 (8.8) P.1-1 (13.0) PB28 (6.0)

C4-63 (5.6) 1P.1-2 (5.2) 
 C4-63 (7.6) P130 (6.0) C4-63 (3.7)

P1B26 (4.8) 
 C4-63 (4.4) PB5 (5.7) PB5 (5.2) P.1-1 (3.6)
 

1977-78 19.6 16.8 19.8 
 1.1 1.8
 
P1B30 (17.2) P1B36 (13.4) P1132 (22.4) 
 PB26 (24.6) P1B36 (21.1)

PB36 (10.2) PB3C (15.1) 
 P1B36 (10.8) PB36 (19.5) P1332 (17.4)

1-I-1 (9.2) PB26 (9.8) 
 1B26 (10.1 PB32 (10.0) C4-63 (10.2)

PB32 (6.5) PB28 (5.9) 1B30 (10.1) PB30 (9.1) 11326 (7.9)
1)B34 (4.4) P.-1 (5.8) P.1-1 (7.0) P1338 (4.8) P.I-1 (6.4) 

1978-79 21.2 16.9 19.8 2.1 
 3.5
 
P336 (13.1) PB36 (34.4) PB36 (36.8) PB36 (27.4) PB36 (46.2)

1).1-1 (11.4) 'B38 (9.3) 
 P1332 (6.9) 11B38 (16.0) PB38 (12.7)

PB38 (8.0) P.1-1 (7.4) PB38 (6.3) 1IB26 (3.6) PB32 (8.1)
1B30 (7.9) PB30 (6.1) P.1-1 (5.7) M 30 (1.2) P.1-1 (2.3)
C4-63 (4.3) C4-63 (4.4) PB28 (1.0) P. -I (0.7) C4-63 (1.1) 

1979-80 19.6 14.4 20.0 1.9 1.8
 
PB36 (20.5) PB36 (67.4) PB36 (75.1) PB36 (57.1) 
 PB36 (73.7)

PB38 (19.2) PB38 (10.9) P 38 (7.4) PB38 (11.1) PB38 (4.7)
P.1-1 (7.8) P.1-I (1.2) PB32 (4.4) P.I-I (0.3) P1B32 (2.2)

PB20 (2.4) P.1-2 (0.8) C4-63 (0.6) 
 PB32 (0.2) P.1-I (0.8)
Citarum(2.1) C4-63 (0.6) P.I-I (0.3) PB29 (0.1) C4-63 (0.4) 

a/Numbers underlined indicate the wetland rice area planted in the province, as a percen~tage of the total 
area in Indonesia planted in the respective wet seasons. P.1-1 = Pelita 1-1, P.1-2 = Pclita 1-2. Numbers 
in parenthesis are percentages of total.. 

Yogyakarta. The adoption pattern in Yogyakarta is 
particularly interesting because of its variabili-
ty. In 1975-76 the Pelitas covered 39% of the pro-

vin,-e's area. By the following wet season, biotype 

1-resistant varieties PB26, 
PY34, and PB30 6,,ml-
nated (Table 9). Tn the 1977 dry season, biotype 
I-resistant varieties covered 76.8% of the wetland 
rice area (Table 10). With the development of BPH 
biotype 2, P1132, PB36, and PB38 were widely intro
duced in 1977-78, increasing from 34 to 68% of the 
area in the next 2 years. Although the adoption of 
resistant varieties was dramatic over the period,
it is interesting to note that by 1979-80, only 
69% of the area was planted to the top 5 varie-
ties, compared to 93% in 1975-76 (Table 9). This 
was due to farmers' strong preference for their 
traditional varieties especially-- Rojolele -
which commanded a higher price than modern culti-
vans. After several years when BPH damage was not
 
significant, farmers have tended to revert 
 to 

planting the traditional varieties, 


Bali. In Bali heavy BPII infestation occurred in 
1974-75. In response, B11'I biotype I-resistant PB26 
was widely planted by the 1975-76 wet season 
(Table 9). In the following wet season, 57% of the 
area was planted to BPII biotype I-resistant varie
ties (Table 10). As biotype 2 appeared, resistant 
varieties were rapidly introduced. By 1979-80, 
about 74% of Bali was planted to PB36 alone. 

Many observers attribute the rapid adoption of 
mo
dern varieties in Bali to the existence of an in
digenous water users' association (subak), which
 
constitues a highly organized social 
system that
 
was mobilized for the introduction of new techno
logy.
 

Outer islands
 

The major rice-producing provinces of the outer 
islands -- South Sulawesi, North Sumatra, South 



IRPS No. 71, January 1982 19 

Table 10. Five most widely planted modern varieties on Indoneqia's inner islands and percentage of
 
total planted area, by province, 1976 through 1979 dry seasons. Source: Subdirektorat Pembinaan Mutu 
Benih, Direktorat Perlindungan Tanaman Pangan, Penyebaran Varietas Padi. Raw data summarized by
 
authors. 

Year West Java Central Java East Java DKI Yogyakarta Bali
 

1976 26.1- / 
13.9 13.9 1.2 2.2
 

P.1-i (34.8) PB26 (27.4) PB26 (30.3) PB26 (24.0) PB30 (26.3)
 
P.1-2 (9.2) P.1-1 (12.9) P.1-I (18.8) PB5 K22.5) PB26 (24.7)
 
C4-63 (8.2) P.1-2 (4.9) PB5 (12.3) P.T--1 (18.9) PB23 (4.7)
 
PB26 (7.0) PB5 (4.6) C4-63 (6.1) P.1-2 (10.5) P.1-I (3.1)
 
PB5 (3.0) C4-63 (2.9) PB30 (3.8) C4-63 (6.8) C4-63 (2.5)
 

1977 27.3 12.7 14.4 1.4 2.6
 
PB30 (18.0) PB26 (15.3) PB26 (33.7) PB26 (43.7) PB26 (20.9)

P.1-I (15.5) P.1-I (14.6) 1PB30 (17.1) PB30 (lo.1) 
 PB32 (18.2)
 
PB26 (6.0) 1B30 (11.5) P.1-I (9.6) PB34 (10.3) PB30 (13.8)
 
PB34 (5.5) PB28 (7.9) PB28 (8.3) PB28 (6.7) P.1-I (6.2)
 
C4-63 (5.5) 1IB34 (4.6) 
 PB32 (5.6) PB29 (5.0) C4-63 (4.7)
 

1978 26.0 13.1 13.1 2.1 2.6
 
PB36 (24.4) 11336 (20.6) PB36 (38.1) PB36 (16.3) P036 (35.6)
 
PB30 (14.9) PB30 (10.3) PB30 (11.4) PB26 (15.4) [B38 (14.3)

P.1-1 (5.3) P026 (7.9) PB32 (10.0) P1338 (8.6) ['B32 (11.6) 
PB38 (4.8) P.1-1 (5.9) PB26 (7.5) C4-63 (7.4) P.1-1 (3.7)
C4-63 (3.3) PB28 (5.8) P138 (5.9) P.T-I (7.1) '1126 (3.1) 

1979 25.5 15.4 13.8 1.4 2.7
 
PB36 (18.4) '1B36 (54.5) P1336 (74.6) PB36 (70.2) ['036 (73.9)
 
1PB38 (17.7) PB38 (19.0) 1B38 (10.5) [PB38 (26.7) PB38 (5.9)

P'130 (6.6) P.1-1 (4.0) PB32 (4.9) P11B26 (0.4) PB32 (2.6)
 
Citarum(4 .8) P130 (1.4) IB30 (1.1) PB29 (0.3) P. I-I (1.2) 
P.1-1 (4.8) [1132 (1.2) PB28 (0.6) PB32 (0.1) P.1-2 (0.6) 

a/Numbers underlined indicate the wetland rice area planted in the province, as a percentage of the total
 
area in [ndonesia planted in the respective dry seasons. P.1-I = Pelita I-1, P.1-2 = Pelita 1-2.
 

KaJimantan, and West Sumatra -- produced about 20% tavce. Even though PB5 and Pelita I-1 were also 
of Indonesia's rice crop in the 1979-80 wet and susceptible to tungro, the percentage of the area 
dry seasons. The outer islands have a great deal planted to then remained high. These were grown in 
more ecological and cultural diversity than the areas without major tungro problems because farm
inner islands. Consequently, single 
rice varieties ers preferred the leafy plant type, intermediate 
have generally never predominated to the same height, and superior eating quality. 
degree.
 

South Sulawesi. In South SuLawesI, the ma in fac- PB20 was popular t:hroagh 1977-78 because of its 
tors influencing tie adoption pattern have been tungro resistance, bu: as BPIt infestation spread, 
the spread of tungro disease and 11, localized It was gradually replaced by PB26. Yet PB26 
flooding problems, and farmers' desire to reduce eventually became suscepi:ible to tungro and 
risk in double-cropped areas. The available varie- declined in importanre. PB32 was widely grown in 
ties have been widely accepted by farmers. In the 1978-79 because of Its tungro resistance, 
wet season, the area covered by the top five vari- Intermediate height, and high yield. Also, its 
eties has remained relatively constant (Table 11). relatively late Maturity (140 days) made it 
In the dry seasons, the proportion of the area in particularly appropriate for area:; susceptible to 
the leading 5 modern varieties declined from 61Z flooding, where harvesting early varieties was 
in 1976 to 55% in 1979 due to the greater number difficult in the wet season. PB30, although never 
of varieties from which farmers could choomSe planted to a major proportion of the area, found 
(Table 12). Areas still planting traditional and its niche in double-cropped areas because its 
natioaal improved varieties are primarily those in short duration (112 days) enabled farmers to 
higher elevations, areas under tidal influence, reduce tie probability of drought damage to the 
and those with toxic soils. second crop. The rapid adoption of Citarum in 

1979-80 (23%) was the consequence of a visit by
In the 1975-76 wet season C4-63 was tie preferred President Soeharto who provided this Indonesian 
variety due to its good eating quality. Yet, as release to local offictala (Table 11). Citarum is 
tungro disease became more widespread, C4-63 was resistant to BPlI biotype 1, but has poor eating
gradually replaced in the mid-1970s by PB20 and quality and is likely to be replaced by future 
PB26, which gave high yields and had tungro resis- introductions.
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Table 11. Five most widely planted modern varieties in selected provinces on Indonesia's outer islands, by
province, 1975-76 through 1979-80 wet 
seasons. Source: Subdirektorat Pembinaan Mutu Benih, Direktorat
Perlindungan Tanaman Pangan, Penyebaran Varietas Padi. Raw data summarized by outhors. 

Year S. Sulawesi. 

/
1975-76 5.2a


C4-63 (17.0) 

PB20 (14.5) 

PB5 (8.6) 
P.1-1 (3.6) 
PB26 (3.2) 

1976-77 6.2 
C4-63 (13.7) 
PB20 (13.3) 
PB5 (8.1) 
PB26 (6.0) 

P.1-i (2.5) 


1977-78 5.6 

PB20 (12.1) 
PB26 (10.9) 

C4-63 (10.3) 
PB5 (7.4) 
P.I-I (3.1) 

1978-79 5.8 

PB32 (20.6) 
C4-63 (1).0)) 
PB26 (8.2) 
PB5 A.) 
PB301 (4.7) 

1979-80 7.2 
Citarum(22.9) 

PB32 (16.1) 
P135 04.2) 

W O2 (2.') 
P'B2h (28) 

N. Sumatra S. Kalimantan W. Sumatra 

5.7 2.5 3.1 
PB26 
C4-63 
PB5 
P.1-I 
P.1-2 

(6.6) 
(4.7) 
(4.5) 
(3.4) 
(1.8) 

PB5 (24.0) 
C4-63 (3.2) 
P.l-I (3.0) 
P.1-2 (1.8) 
PB20 (1.2) 

PB5 
PB20 
P.1-I 
PB8 
PB26 

(24.4) 
(12.0) 
(4.8) 
(3.8) 
(3.2) 

6.3 
PB26 (8.5) 
PB34 (4.8) 
C4-63 (2.7) 
PB5 (2.2) 
P.1-I (1.7) 

3.1 
PB5 (25.0) 
C4-63 (3.4) 
P.1-I (2.9) 
P.1-2 (1.4) 
['B26 (0.8) 

i.ob/ 
PB5 (46 .2) 
PB26 (19.8) 
PB2O (8.8) 
P.1-1 (5.7) 
P.1-2 (3.4) 

5.7 4.1 I.6 / 

PB32 
PB 36 
PB34 
C4-{3 
PB5 

(11.7) 
(3.5) 
(2.7) 
(1.8) 
(1.6) 

PB5 (18.1) 
C4-63 (6.8) 
P.1-1 (2.8) 
PB26 (1.6) 
P.1-2 (1.3) 

PB5 --
PB26 
PB20 
P.1-I 
PB28 

(31.5) 
(24.7) 
(10.4) 
(8.1) 
(5.3) 

4.8 3.4 3.0 
P1B36 
PB32 
PB34 
C4-63 
P.1-2 

(18.5) 
(17.3) 
(P.1) 
(1.4) 
(1.0) 

PB5 (15.9) 
C4-63 (3.0) 
P.1-1 (1.6) 
PB8 (1.6) 
PH32 (1.4) 

PB5 (18.1) 
PB26 (11.5) 
B120 (4.1) 

P.[-I (3.9) 
1B28 (3.8) 

5.8 2.7 2.9 
PB36 
P1;32 
C4-63 

(1q.4) 
(11.4)
(0}.S) 

'B5 (23.2) 
4-,I (2.7)

PB32 (2.4) 

PB5 
B132 

PB36 

(13.5) 
(12.3)
(12.{}) 

P'B2 
PIS1 

(0.2) 
(D.2) 

PB8 
P.1-I 

(1 .4) 
(1.7) 

PB26 
PB38 

(10.9) 
(6.4) 

- Numbners iUnd,rined indicate the wet Iland rice area 

in Indonesia planted in the rcspectivv wet ;eiasms.
Pelita 1-1, P.1-2 - !Pelita 1-2. 

Bcusv i'B36 was Introducedl onlv in 1979-8n in ani-
ticilaption ,F the develoipment of HPIt biotypu 2, it 
ts not iuntng he Lp filye varieLitis plantve . 
it is simi l-r in d'ration as 'B3(1, has better 
in una litv tt PB32, uld i< t.ngr, re I sL 

Consequentl y, the irea planted a PB3 will
1bably inc ,eas . 142 w,; ol ,'tIticialIV rel,. 
Antd consepleotISt I I6y r11kpUt_11t fi1r0Lh0rsIuL 
was known to be widely grown becacse 
yielding ability and adaptability to a 
ty of enm'trounents. Intaddition, its rc 
tuogro and Bl)ll biotype 2 is sought by 
ers. 


The genpral pattern of adoption in IG b. 
is similar to that iii the weti se;is on. 
of the areas plainted tioa secand crIp
ted aid are where extension (Bimis)
concentrated. Consequently, in each dry 
percentage of areas planted to the five 

of is 

YtL, 

cat-
nt. 

pro.
sed 

itL 
high 

wide varie-
;s1tmncc to 
local farm-

lirv season 

Almttost all 
are i rriga
support is 
season the 
most wide-

planted in the pyrovinc , is a [percentage of the total area 
h/Extensive uderreporti tf planted area. P. 1-1 

ly grown virietio 

h'le, differonro 

-- fal ling fr,,m 

197, to 7I" V 
(i'ablo II iii 

North Sumatrai . 

ttrin first . 
ll'I-r fst;inr 

was greater in the dry season. 
appoearq, however, to be declining 

i217 differential in 1975-76 vs 
f,.1Wntial in 1978-79 vs 1979 

2). 

In North Sinmi iri, heavy BPHI infes

,orirrod in 1972-71 (A'hllida 1978).
P2& wis y iqjrd"i',d and rovered 

about 74 of the area in 19/5- (Tahlh 11). By the 
end of 197, rhiq -.urloty hi-rime siuqs ptihle to 

HI' hi ntvpe I, requiringp the introdirtion of bo2type -re istant varieties in rh, 1977 dry season 

(Table 12). The area planted to tintype 2-resist
ant PB32, PB36, and PB38 rose stead ilv -- from 15% 
In 1977-78 to 31% il 1979-80. 

Although modern varieties have been adopted wide
ly, BPIt-susceptible C4-63, t'15, and traditional 
varieties still cover as much as b5l of the wet 
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season and 1o of the dry season area. These have 

persisted because of local farmers' taste prefer-
once and the existe nce of environmental niches 
where the BP'l is not a mijor problem. 

South Kalimantan. lI South Viliuntan the major 
factors explaining the adop ion pattern have been 
an abseunce of serious disease prohlems because of 
extensive rther than inlells:ivu rice producti on, 
and absence of water control which made it risky 
to plant modern vaiet es. 

Throughoit ti,, S-vear period rai1s idered, l')5 his 
reinalied tiitmost widely adopted cultivar. It has 
persisted because BP'Hha never beeii a significant 
problem in Soth Kailimantan. Also, t'5 height, 
makes it suitable for deepwater areas that chiardc
terize much of the ,pruvi'c. In addition, farimrers 
have observed thrat this vari ety has a particularly 
strong ability to recover trlm ini ,l !amago.. 
such as raLt.attack -- ard sill g good yield,cive 


C4-03 r,,maiad tw ecoid Inst popular cultivar 

thrughout lre erind. It is grown particlarly in 
rainfed areas where its leafy characteristics pro
vide goodi wed cont rol. In addition, the eitinlg 
qua I ty of C4-I' is c'rrnrittiblo with local taste 
preference . 

The Pelitas are grown in deepwater areas where 
their intermediate height reduces damaage fromi 
periodic flooding. Although the Pelita's taste is 
considered good, they have spread to only a small 
part of the area because they have less ability to
 

recover from early damage, compared to PB5. PB20 
and PB26 have never beome important because of 
their poor eating quality and shert stature, whicl
 
made them vulnerabie to Ilucrtnar'ons in the water 
level. Yet, PB2t h,as beon gl wn in limited areas 
affected by tngra virus. 

The dry season pattern of adoption was similar to 
that observed in the wet seasons. It is noted, 
however, hat a much smaller percentage of the 
areas is planted to modern varieties In the dry 
season, compared to the previous wet ,;aqon.
 

In general, available modern varieties have not 
been widely adopted in South Kalimantan, claiming 
only about 301 of the area in the wet seasons and 
less th.n 2(7 in the dry seasons. This suggests 
that modern varieties presently available perform 
poorly, relative to local varieties, in most of 
the existing environments. 

West Sumatra. in West Sumatra, modern varieties 
have been widely adopted, in both growing seasons. 
As In South Kaliranta , the absence of serious 

Table 12. Five mis 
widelv planted modern varieties in selected provinces of Indonesia's outer islands, 
1976 throrch 1q7lidrv seasons . Source: S.ubdiroktorat Pembinaan Mutu lenih, Direktorat i'erlindungan 
Tanari lrnii,,1, ,lr'vhar, Vrri tas Padi.. Raw taLa summarized by authors.an 


Year S. Sulawesi N. Sumatra 

/
1976 12.9A 7.4 
C4-63 (19.2) PB26 (14.8) 
PB20 (18.9) C4-63 ( 4.0) 
I'B5 (13.4) PB5 ( 3.4) 
PR2, ( 7.3) P.1-I ( 2.3) 
P.1-1 ( .8) P134 ( 1.1) 

1977 9.n 7.4 
C4-63 (1n.4) PB26 ( 7.4) 
PB26 (15.4) PB32 ( 7.0) 

I'B5 (14.0) P134 ( 6.6) 

PB20 (12.2) C4-63 ( 2.8) 

IB34 ( 1.)) P.1-1 ( 2.4) 


1978 10_ 5.9 

PB2 (18.5) PB32 (25.1) 

C4-63 (12.0) PB136 (15.6) 

PIB2) (9.4) PB34 ( 3.9) 

PB5 (,8.0) C4-3 ( 2.2) 
PIB30 (4.2) P.1-1 ( 1.6) 

1979 10.9 6.4 
P1132 (26.4) PB26 (23.4) 
PB26 (111.3) PB32 (21.5) 
C4-63 ( 8.0) P.1-I ( 0.8) 
PB5 ( 5.4) P.1-2 ( o.3) 
PB30 ( 5.11) PB38 ( 0.3) 

a/
 
-Numbers underlined indicate the wetland rice area p 
in Indonesia planted in the respective dry seasons. -

Pelita I-I, P.1-2 = Pelita 1-2. 

S. Kalimantan W. Sumatra
 

b / h /
2.5 ,_ O.9 ,
 

PB5 (12.5) P135 (34.1) 
C4-63 (5.2) PB20 (18.9) 
P.1-i (2.4) PB26 (16.0) 
P.I-2 (2.4) PB8 ( 7.4) 
PB26 (1.2) P.1-1( 1.5) 

0.9 4.6 
PB5 (47.4) PB5 (18.9) 
C4-63(10.7) PB26 (15.5) 
PBS ( .. 0) PB20 ( 7.5) 
P.1-1 (3.9) P.1-1 (5.8) 
P826 (1.0) PB28 (3.8) 

4.6 4.4
 
PB5 ( 4.3) PB5 (14.5)
 
C4-63 (2.6) PB26 (12.3)
 
PB36 .0.9) P.I-1( 3.9)
 
PB8 (0.8) PB20 (3.7)
 
P.I-1 (0.4) PB28 (3.1)
 

4.6 3.3 
PB5 ( 4.4) PB36 (i.. 
C4-63 (2.0) I, 
PB36 (1.4) . 
PB32 (1.1) li;'rZ 7.0) 
P138 (0.7) PIt5 h.5)
 

nted in the province, as a percentage of the total area 
Extensive underreporting of planted area. P.I-1 = 
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insect and disease problems enabled farers to 
continue to widely plant such variecies as Pelita, 

?B5, atd PB20 in many areas throunhlthe 1979-80 
wet season (Table 11). \!tLhuuh tlicre has been no 
sororious B!'HI pr ",le:l in West Sumatra, biotype 2 
varieties were introduced in 1979-80 as a precau-
tiirrarv rMeasure becuuse Of serious outbreaks in 
nearby provinces. 

IVERI N NiWDiEIL E; TECHNOLOGY To FARMERS 


In tho earl Indonesia 's pop rl;;tion grewripidly hot rice Irodution remained relatively 
con:;tamt. ,l;o ituently, government sought waysthe 
to stina lat, rice output. Agriciltoral Intensifi-

caion pliypd ,in impo rtant o. 


he foundiation of tir existing program is the 
1963-64 Action Research projeert developed by the 
Bogor ; of andnstite Agriculture tested at Kara-
wang. In this experiment, university students 
lived In the vi tlages aid provided technicaL ad
vice, credit, rud inputs to cooperating farners.
During tire tollow n 'ear, this effort was expand-
ed to include about 440 students fron 9 aigricltu--
ral col oges working in 22H vii lager; (Hirowo 
1975). In 19S-h6 tthe program was Implemented 
nittonwide and reained Bimat;, moaning miss 
gutdance. 

The basic prolram ht; been modified several times 
in respoise to a variety o cirmumis taces. To ac-
commidate farmer ticipnts who iopiar longer needed 
c redit wciii dul[ds i income taid increased,Vi and 
Iimias "ir; initiated in 1967-68. When tire first 
modern vietic.c (iP5, IR8) became available in 
1968, the program 'was renamed Bi ts Ba ru (new 
Bima ). 

At the saime il ,: firmi r pa rticipa tioii iu Istinas
 
inrea-el, In donesi. uffcred from 
a srhortage of 

foreignri exchaige which made it dlifficult to import 

inputs. Consrquentlv, Bimals otong-Royrng (mutual

coioperative Bimas' was; introduced iin 1968-69. Fo-

reign private enterpr ises were recruited to pro-
vide techni.1 guidance and required inputs to the 
G,verlluha t in I-yen r credit. By the 1970 wet sea-

Ii,wtv,c r , tiiis i;s;istance was no longer 
needed.]
 

In I9 -,1" improved timas was starterd n the unit 

,oijwcpt
villrri;, t V s introduced. Thi; representsthe ,-'rrent model. The .agrIcIltural area divi-
was 


ded Wt blcks of 600-1 ,000 ha oach, which beaame 
the urgaitZatonaI unlit for activities to support

finternsificltion -- Including credit, 
input retail-
ers, extent ier ofticers, and product ma rketing. In 
1972-73 th improved Blimas program wart expanded to 
include fond crops other than ri.ce. 

The 3iia.; irogram is bult around three princi-
pies. 

F'irst, participating farmers are encouraged 
to use modern production practices, incl,,d-

ing good land preparation, seeds, effi-

cient irrigation practices, fertilizer, and 

insecticide. 


9 Second, noncollateral credit is made 
available to obtain a package of inputs

that presently includes a recommended me
dern variety, 100-250 kg urea/ha and 35-75 
kg triple superphosphate/ha (depending on 
area), 2 liters of insecticide, 100 g of 
rodeaticide, and a nominol cost-of-living 
allc-ance. Inputs are provided in kind and 
the living allowance In cash, with an Inte
rest rate of l%/mrionth charged on the out
s tanding bal ancle. 

e Third, technical assistance is provided by
 
extension agents (PPI ) thrugh a three-tier 
system. Each PPL works with 16 master fanr

ers, who ii turn are assigned 20 farmers, 
each of whom has 5 farners to whom heshould communicate new informatio that is 
passed doon the chain. Ideally, 1 PPL 
reaches 1,60) farmers through the tier
 
structure.
 

Fa rme rs accepted tietn Bimas program rapidly. Four 
years after the program was initiated (1968) more 
than 750,000 ha were enrolled. That increased to 
3,086,000 ha by 1975. BtmLas participation has de
clined since hot, tile total prograr area (Bimas 
plus Inmas) has increased steadily and covered 5.9
 
of the slightly more than 7 million ha of 
the wet
land rice cropped during the late 1970s (Table 
13). 

Ttle two inns t important inputs in tile product ion 
package 
are fertilizer and moderr, varieties. As 
the progran expanded, adopiton of fertilizer and 
modern varieties grew. From 1970 to 1979, urea 
consumption tripled and tihe area planted tr idern
 

varirptie increased fivefold (Table 13).
 

As inpt use increased, yields also rose steadily. 
Over the IO-year period considered, wetland rice 
yields climbed from 2.0) to 3.2 t/ha or by 22% 
(Table 13). The actual mrargnitude of the yield 
increase In tile production program area was pro
bably even greater. While wetland is defined as 
both rainfed and irrigated areas, the production 
program was largely cornf ied to Irrigated fnarms. 

of i)r 
stood at 90% or more. IA tire 1975 dry season, de-

Dur ing tire first year the ograir , repayment 

faults on loans increased steadily. As of January
1980, only 47%. of the 1978-79 wet season loans had
 

been repaid (Bark lakynt Indonesia 1980). It would 
appear that even though farmers Atli outstandtng 
loans cannot obtain addlitional credit, this has 
not had a noticeable impact on urea consumption or 
modern variety adoption because inputs can still 
be obtained for cash through Inmas. 

Tihe rice pricing policy of tire government has also 
stimulate(] the application of high levels of in
puts. Since 1968 government has supported the 
price of rice and subsidized the cost of iaputs. 
Over the period 1968-69 to 1979-80 wet season, the 
rice-urea price ratio increased from 0.80 to 
(i.e. in 1979-80 1 kg of rice pays for 1.5 kg of 
urea). t current world market prices for urea 

1.50 
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(D7$200/t, CIF), the existing farm-gate price (US$ With the introduction and widespread adoption of0.1 /kg) impl ies a urea subsidy of $80/t, exclusive modern varieties in the late 19 6 0s, wetland yields
of delivery costs. Insecticides are also highly inrose steadily. Despite serious 	 BPII outbreaks
subsidized with farmrs payin g only 20,. of the the mid-1970s, average wetland yield increased
importLcd cost. every year, except from 1974 to 1975. In 1980 

total production reached 19.9 million t (milled
IMPAC!t'OF:Nl TECIINOLOGY ON YIEI1)5 AND PROI)UCTION rice) -- an 11% Increase over 1979. 

lot il the iid-lI Ois, wetland rice Y-c lds fiu:tLua ttd Although Indonesia's population has continued to
bCtw,.cn 1.8 and 2.2t/ha in 19o0-67 (Table 14). grow rapidly, the per capita availability of rice 

Table 13. PIroduct ion prugram oVtelrapl. And comp1 lementary input use, 1970-79. Source: 
Bima.s; I f-ice, Pa.,a r Miinguu, and Biro Pia St t iatics. 

,fcr[ are ar a ;i (1, 00 ha) Urea- /• • c....... . ... ... ..... ......Y... .... .... .	 Modern , Wetlandvarieties- yieldd/ 
.imas Ininas Total (1,000 t ) (1,000 ha) Ct/ha) 

1t)7() 1,235 849 2,084 342 1,072 2.6 
1971 1,419 1,467 2,886 413 	 2.71,848 
1972 1,243 2,020 3,263 485 
 2,279 2.7 
1973 1,889 2,223 4,112 669 3,226 2.8
 
1974 2,996 1,094 4,090 2.9
604 3,244 

1975 
 3,086 1,161 4,247 670 3,784 2.8
 
1976 2,974 1,500 4,474 666 4,151 3.0 
1977 2,509 2,775 5,284 	 3.0
919 4,801 


1978 2,235 3,348 5,583 975 5,216 3.2 
1979 1,802 4,067 5,869 1,09t 5,552 3.2 

a/Year includes wet and dry season data, i..e. 1970 includes data for i969-70 wet season and IJ70 dry 
 season.
 
- Preorai farmers only. !J-Wetland area including nonprogram hectares. d/Rainfed and irrigated paddies.
 

Table 14 . Rice yield, production, population, and per capita availability, Indonesia, 1960-80. Source: Biro

l'~sat ,Stati';tics; 1960-70 data adjusted by lains (1978) 
 to take into consideration changes in definitions. 

Rice Vield 	 Product ion Per-capita
(t/1ha) (1 20 t) 	 Population ava i IAbility- ' 

Year StI" Dry Stalk Milled (1,000) (kg/person per yr)ii~TL-- -o) tnholsked paddy 	 _____ 

1960 2.3 
 l.8 18,132 9,401 95,552a / 

98.4


1961 2.8 2.2 17,111 8,872 97,387 	 91.1
1962 2.8 2'.2 18,207 9,440 99,257 	 95.1
1963 2.8 2.1 16,348 8,476 	 1019221 83.7
1964 2.8 2.2 
 17,200 8,918 	 103,271 86.4
1965 2.9 2.1 18,269 9,472 105,414 	 89.9 
1966 2.9 2.2 19,198 9,954 107,645 	 92.5

1967 2.8 2.2 18,557 9,622 109,964 	 87.5

1968 3.0 2.3 20,846 10,809 112,377 	 96.2

1969 3,1 2.4 21,816 11,312 114,880 	 98.5
 
1970 3.5 
 2.7 24,457 12,681 117,469 108.0

1971 3.5 2.7 26,392 13,684 120,14-9 113.9

1972 3.5 2.7 25,331 13,144 123,115 106.8 
1973 3.7 
 2.8 28,091 14,565 126,088 115.5
 
1974 3.8 2.9 29,376 15,231 129,083 118.0
 
1975 3.7 
 2.8 29,202 15,141 132,110 114.6
 
1976 3.9 3.0 30,470 15,799 135,190 116.9

1977 4.0 
 3.0 30,472 15,829 138,342 114.4
1978 4.1 
 3.1 33,702 17,547 141,109a / 124.4
 
1979 	 4.2 3.2 34,492 17,918 143 9 3 1 a/ 124.5 

_ 1980 	 hn 38,323 19,908 146,000A/ 136.1! 

a/Trend estimation. b/Data not available. --/Milled-rice production divided by population. 

http:bCtw,.cn
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/has 	 increased at a faster rate I the period
before mdern varieties (1960-67), per capita 
availahility averaged 90.6 kg compared to 136.1 kg
In 1980. Ihiile these developments arL the result 
of numerous contributing factors, the timely
introductiontf appropritate varieties has played a 
major rule.
 

C SNCIUSION 


Over 	t r
pas115 years, modern rice technology has 
had .a ,inificant ihnact on the rice sector in 
Itn,!; ii. Yields and production have increased 
stalilv u; a con;eq,,ence of several inrerdepen-
dent factor;. lmprovemient:; In expanding irrigation 
s;tems have created a ph [,al eool-cor orc condo-
c[ve to high prhodi lvi ty. Modern vine varieties, 
nith yield potential su;hst~aiti[all a ve that of 
traditional varIeLIet;, ,ia hhe introduced 

through th VArietal Improvement program. The 

loionl! cerci productiou program ha: rapidly mul

t iplied tho varici.is iLo 't ti. domand for new 
vultivatrq;. 'rhrogh Ihe illimacpr-gr-;m, Improved 
virietieq, ,r ili-:,,r, cnset ictdr , : td prodtr-
rion ':r.,Ii Ilu- bo r,'hdet i al ;avom to lariI 
p'r-t iot ot the n itin's a c:;', AI I ofr;. these 
,vlnpmonts resulted 
from gvrrental investment 

in irrigaion, agricultuoral research, seed produr-
tin, plilnt protection, extensioni, aind policies 
tha t hrv, suppor ted the pr ice of rice and 
su nidli d rh, price o Inputs. 

Alt icgh nlirn varietie have been widely adopted
rhriughur lindnsi a, ihis his largely occurred in 
tI, I. 
1 .tidIrripated and rainfed) onviroments., 
-,',scom ntIly, sostanttial ly large portions of the 

r iver growing arera have not benefited from the new 
i.,ch[iology; including the dryland, high-elevation, 
ai tidl enviromnIt-. Presently, several candi-
date varit ics ire being screened for these areas 
a il dur i ng the past few years twe va riet les have 
bee; released for the dryland area ald four varie
tie for high-elcca iu:i areas. Yet, effortmore 

musi- b, made tio develop anodern varieties suitable

for 	 Ian; r; in dry land and t hda em ironments 
hecai, they represent the major share of the 
unr-p;iped agricultural potenttial in Indonesia and 
have been targeted fur the transmigrationof tie 
landless and rear- landlec;s Farme; of Java-Bali. 

In the intensively cultivatd irrvated areas 
where Bl11 has been i iersistent proble , primary 
reliance on varietal rel ctainc' for control hias

led to the ,ilimost LtaIl pilanting of Ia rge coutI-
gouns areas to the single variety 1i36. This has 
created a potentihlly danugetous situat ion in which 

an insecL ur disease outbreak could spread rapidly 

throughout the area. 
For example, in December 1980

In Bali -- where inure than 75% of the wetland was 

4/Per capita availability is calculated as pro-
-duction divided by population. This is not equi-
valent to per capita consumption because imports,
seed requirements, and storage losses are not 

considered, 


planted to PB36 ---a serious tungro outbreak oc-
curred on several hundred hertares. A potentially 
serious problem was averted because the Director
ate of Plant Pr otection's pest and disease sur
vei lance system provided an early warning and 
control measures were rapidly initiated. 

Conseque1'y, to reduce the likelihood of future 
outbreaks, measures must be taken brop3ento the 
varietal diversity in contiguous areas and genetic
 
sources of resistance to major pests and diseases.
 
At the same time, greater emphasis must be pl.aced 
on reducing the present heavy reliance on varietal
 
resistance. It Is U:nticipaied that this can be 
achieved through implementation of integrated pest
 
control, including cultural controls (synchronized 
planting, crop rotation), selective sanitation, 
manipulation ot natural enemies, spraying of pes
ticides only when insect populations reach econo
mic damage thresholds, and an aggressive pest sur
veillance program (Oka 1979).
 

Indonesia's attempt to increase rice production
has faced numerous obstacles over the past two de
cades. Aitiough set backs have occurred, the 
achievemlieis. have been Impressive. With the strong 
foundac ion that has been laid and tile experiences
of the past as a guide, Indonesia is well prepared
 
to meet the challenge of self sufficiency in rice
 
production.
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