
VELOPM B REIN I 

DJA * 

Abstract 

primarii:: due 

the Directdratc 

is i.h:-:tH,:ia;_cd \\ith a large numbe-r l'lf Construintr.; hampering productil>n rhc- U'iC dJ' 

\Vith the go\-ernrnem .;;uppun and fuilO\\ cd h~- the act.ion progr~nn. 

h~l\ prl)">fX'L~l rur further dC\CJoprncn!, 

Area and production 

Share in national food production 
Food occupy the fourth among the j()od crops cultivated in the country. 

the food gets first in farm 
The lmes< data Ji·om 195 I recorded a harvested area of 8 II thousand. :519 thousand and 273 

thousand hectares for and mungbean, . Data of the same year 
indicated that rice accoumed for 9.376 million, corn for 3,013 million. cassava for 1,395 million and 
sweet potatoes for 265 thousand hectares of land. 

lu increase in every PELITA Plan ( 
in The increase of \Vas 19.7%. 38.2% and 54.7% in PEUTA 

l! and PEUTA Ill, J977-19i\2, respectively, as compared to that of the five-year average 
before PELn that <.overed the 1964-1968. The average relative increase per PEL!TA. Plan 

15 7'!,; (Table l) 
During the 1977-1981 (Table 2) in spite of fluctuations, the generally 

increased. The incrcJ.se of was primarily due the increase of the harvested area. The 
increase of per hectare was too small to be considered as having made a significant 
contribution lO the national In 1982 the production decreased, because of a long period 
of dry weather (Table 2) 



24 

Table 1 Annual average of soybean production during and before PELIT A 

Years 

1964--61\* 

1969-73 

1974~ 78 

1979~8! 

( 4 years) 

Average 

Harvested area 

1,000 ha 

605 
( 100) 

674 
( 111.4) 

709 
( 117 .2) 

733 
(121.2) 

Relative 
increase 

% 

11.4 

5.2 

3.4 

6.7 

Source: Directorate General of Food Crops. 

ton /ha 

0.68 
( 100) 

0.73 
( 107.2) 

0.81 
( 118.9) 

0.87 
(127.5) 

* Five years before PELITA ( ) percentage. 

Yield 

Relative 
Increase 

7.2 

11.0 

~ ~ 
l.k 

8.5 

1.000 ton 

411 
(100) 

492 
(119.7) 

568 
(!38.2) 

636 
( 154.7) 

Production 

Relative 
increase 

% 

19.7 

15.4 

12.0 

15.7 

Table 2 Soybean production in the last six years, 1977---1982 

Harvested area Yield Production 

Years 1,000 ha Relative ton/ha Relative 1.000 ton Relative 
increase increase increase 

% o/0 % 
'----~~-~------~--~-

1967~71 689 0.70 478 

Average 

1972---76 721 0.77 552 

Average 

1977 646 10.4 0.81 5.6 523 ---5.0 

1978 733 13.5 0.84 4.0 617 18.0 

1979 784 7.0 0.87 3.1 680 10.0 

1980 732 --6.6 0.90 2.8 653 -4.0 

1981 811 -10.8 0.85 -4.9 687 5.0 

1982* 604 - 25.5 0.87 2.2 523 -237 
--------~~--------~--~- ---··------------~·-~~----

Source: Directorate General of Food Crops. 

* 1982: Longer drought period. 

Producing centers 
Soybean has been and is being grown widely throughout Java. On the other islands, except for 

West Nusa Tenggara and Sumatra, it is only grown to a limited extent. Table 3 lists the six 
provinces, which during 1977-1981, had more than 20 thousand hectares planted to soybean 
annually. 

In addition to these centers, Aceh, Bali, North and South Sulawesi also contribute to soybean 
production besides Java (Table 4). Aceh tends to show a steady increase in soybean culture. Aceh, 



Table 3 Soybean production in six provinces*, 1977~1981 

Harvested 
Production 

Year Province area 
(1.000 ton) 

( 1.000 hal 
-~-~·-~~~--~---~---------~-----~~-

Ea't .l<l\a 

1977 334 

1978 350 

1979 374 

1980 373 

1981 393 

Yogyakarta 

1977 31 

197R 39 

1979 49 

1980 48 

1981 55 

Lampung 

1977 31 

197X 32 

1979 38 

1980 29 

1981 47 

Source : Directorate General of Food Crop~. 

* as producing centers. 

275 

343 

361 

372 

363 

25 

25 

31 

37 

40 

27 

24 

31 

24 

36 

Harvested 
Province area 

(1,000 hal 

Central Java 

132 

174 

171 

136 

171 

N usa Tenggara 
Barat (NTB) 

42 

48 

49 

38 

35 

West Ja\a 

21 

31 

25 

29 

31 

Table 4 Soybean production in four additional centers, 1977~~~~-1981 
-----

Harvested 
·Year Province area 

(1,000ha) 

D. L Aceh 

1977 6.50 

197X 8AO 
1979 uo 
1980 17.90 

1981 22.20 

N, Sulawesi 

1977 6.20 

197X l.80 

1979 2.10 

1no 9.30 

19H1 7.60 

Source: Director<1tc General of Food Crops. 

Production 
( 1,000 ton) 

4.90 

6,10 

lAO 

lHO 

16.80 

4.50 

lAO 

lAO 

6.10 

5.50 

Province 

Bali 

S. Sulawesi 

Harvested 
area 

( 1,000 ha) 

9.80 

10.00 

10.60 

9.30 

10AO 

11.70 

14.90 

21.30 

17.20 

12.20 

Production 
( 1,000 ton) 

104 

119 

136 

100 

139 

34 

38 

43 

30 

29 

15 

21 

17 

19 

20 

Production 
( !.000 ton) 

8.30 

8.70 

9AO 

9.30 

7.60 

8.10 

lOAO 

13.70 

13.90 

9.00 

North and South Sulawesi arc new soybean-producing regions. Although in North Sulawesi the 
area planted to soybean is smaller as compared to the other regions, it has a potential for expansion. 
In this province, Bolang Mangandow has three crops of soybean annually on the same land. 

Soybean area 
Lowland rice (sawah) fields and dry land fields (tegalan) are used for soybean production. 
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Sawah fields account for the 
an average which ic; 

Data from l979-l9i\ l indicmcd that 
60% nfthc 

amounts w 5) 

Table 5 Soybean production in sa wah aml tegalan, 1 '179 

--- -----~~-- ----~------ --------- , ___ -
---~---~------- -- ----~~-----~------- -- -"'-- ------ .. -- --~ ---- ---- -----------~------ ---

Year 
l-l arvested area 

1.000 ha 
Yield 
t 1ha 

Pro1·ince Sa\\ah Tcgalan Total Sawah Tegalan A\cragc 

1979 

Java 371 248 619 0.98 0. 73 (j 88 
(bO) (40) 

Os Java 32 132 0.89 0.79 () 82 
(20) (80) 

Indonesia 403 380 7~3 0.97 0.75 (l?\'7 
(51) (49) 

19RO 

Java 350 236 5t\6 Ull 0 0.90 
(62) (38) 

Os Java 2X 118 146 0.90 0.~4 (U\:1 
( 19) (Sl) 

Indonesia 378 354 732 1.00 0. 0.:'9 
(52) (48) 

--~----~----- -------

1981 

Java 390 26\i 650 0.99 0.6S 0.86 
(60) (40) 

Os J:na 32 12() 161 O.S7 0. 0.7S 
(20) (SO) 

Indonesia 422 31\9 i\11 () 91-\ 0.70 lUl5 
(52) (48) 

Source : Directorate_ 

ah 

(67) 

25 

3RO 
(5~) 
·-- -~-~--~ 

386 
(69) 

414 
(61 J 

( ) c_ Percentage: Sw ~ Sa" ah_ rice field. Tg Tegalan, dry land. 

Supply and demand situation 

Export and import 

(79) 

6SO 

174 S29 
(33! 

99 
(SO) 

273 

-

J7o 5h2 
(31) 

97 
(78) 

_, 6g7 

(39) 

The demand for soybean in the country has been on the increase, in the last six year;; 
National production of this crop is far from being sufficient to meet the demand. This ~iwation has 
!·~suited in the importation of the product. It i" worth noting that before 1978 Indonesia was able 
to export soybean, though the quantity was small. In 196':1 the exports amounted to 750 tcHI:i. 

to 1':173 the exports had tended to increase and in 1973 they amounted to J() tlhJuqnJ wn' Sine.: 
then there has been u decreasing trend. and finally in 1977, the ot wa> 
too small to be considered significant (Table 6) 
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of be!ore 197g l1uctuated quanlltles of imported 
the !969~ I 977, were recorded in 1976, to 172 thousand tons. In 

decreased to 89 thousand tons. In addition to the import of as grain, a 
small amount of had also been (Table 6) . 

Table 6 Export and import of soybean, 1969 -1982 

Year 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1 

!979 

!980 

!981 

!9112 

Export 
(l ,000 ton) 

0.75 

3.95 

0.73 

3 06 

36,00 

4.15 

().03 

0.60 

0.01 

0 

0 

0 

0 

() 

Source· Central Bureau of Statistics 

) '·' Soybean oil 

Import 
(l,OOOton) 

()2g 

0. 111 

0.] 0(0.03) 

0.!5(0.04) 

l7.R (0.0! 

171.75 ~ 

89. 10(0.02) 

130.45 

137.35 

248.25 

30H08 

476.00 

Since 197'6 the situation has changed completely. To date Indonesia is no more in position to 
The demand for soybean has compelled the country to import a large amount of 

Since i 978 the imports have been steadily increasing. In !978 the imports of 
amounted to 130 thousand tons or 20.0% of the demand. The imports 

increased up to 476 thousand tons or 43.0% of the demand in 1982. Figure 1 illustrates the demand. 
production and imports of during the period 1978-1982. 

Future demand and production 
The situation in 1\ hich the national production cannot meet the demand and the 

imports are i~ a cause for concern. In this connection the government determined the 
of production directed toward self~sufTiciency lor this crop within a rather short time. 

The target of production for 1983 is one million tons with a harvested area of 985 thousand 
hectares. For J 988, which to the end of PELIT A IV the target of production will be 
2,098 million tons with a harvested area of 1,596 million hectares. The demand for soybean in 1983 
was estimated to be as high as I, 112 million tons, and in 1988 it will amount to 1,661 million tons. 
Table 7 shows that the demand for soybean should be met in 1984 by the latest. 

In order to reach the target of production, the dcveloprnent of' soybean culture will be directed 
especially to the dry land area. Therefore soybean cultivation on dry land will expand. In 1988 

area on drv land will involve 897 thousand hectares, whereas that on sa\vah fields 699 
thousand hectares (Figure 2) 
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Utilization 

(1, OCJO ton ) 

523 

-±'76 

308 

248 

1978 1979 1980 1981 1982 

Fig. l Demand, production and import of soybean, 1978--1982. 
0 =Demand : 6 =Production ; , ==Import 

Table 7 The estimated demand for soybean and production target, 
1983--1988 

Demand Production Harvested area Yield 
Year 

1,000 ton 1.000 ton 1,000 ha ton/ha 

1983 1,112 1,011 985 103 

1984 1,223 1,231 1,127 110 

1985 1,305 1,496 1,263 1.20 

1986 1,413 1,764 1,381 1.25 

1987 1,530 1,943 1,491 1.30 

1988 1,661 2,098 1,596 1.30 

Source: Directorate General of Food Crops. 

Soybean may be used as side-dish with rice, as beverage, as vegetable or as cooking oil. Recently 
synthetic meat made from soybean is beginning to draw the attention of the people. In addition, 
soybean is also utilized for animal feed. More specific uses of soybean for food in the country are: 

I Side-dish with rice: Tempe (fermented soybean cake) , tahu (soybean cake) , tauco (soybean 
paste) , tauge (soybean sprout) , kecap (soy sau;:e) and goreng kedelai (fried soybeans) . Of these, 
tempe and tahu are very important in the diet of the people. 

2 Snacks: Roasted soybeans, kerupuk tahu (tahu chips) , boiled young soybean pods. 
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Cropping system 

Fig. 2 Target of soybean area, 1983~ 1988. 
()'~Sa wah fields: .6, = Tegalan Jlelds 

Methods of cultivation 

29 

Soybean may be grown alone or in mixed condition with other upland crops in the local 
cropping systems. The cropping systems may differ from region to region. Area of production such 
as sawah and tegalan also determines the pattern of the system. Whereas in the sawah fields the 
cropping system is rice-based. in tegalan the cropping may be soybean-based or based on other 
crops depending on the importance of the crop. It is worth noting that in some districts such as 
Dumoga in North Sulawesi and Langsa in East Aceh, soybean is grown three times a year on the 
same tegalan land. 

Cultivation 
In the sawah fields soybean is cultivated in three different ways: a ) simple, b) semi-intensified 

and c) intensified method of cultivation, (Somaatmadja, 1972) . In tegalan a semi-intensified or an 
intensified method of cultivation can be applied. 

Most farmers apply the simple method of cultivation, which is performed without soil tillage. 
The seeds are either broadcast or dibbled in the fields after rice is harvested. l n some occasions seeds 
may also be sown before rice is harvested. 

The semi-intensified method of cultivation is performed with light soil tillage and the seeds are 
dibbled at regular intervals with 2 or 3 seeds/hill. The intensified method of cultivation is carried 
out with soil tillage (plowing and harrowing). in dibbling the seeds at regular intervals along with 
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Hm and pest controL Fertilizer:- arc nut. used in 
cultivation, is gro\\·n in the s~nvah fields. 

Pests, diseases and other problems 
the 

insects 

to in\L'Cl and which 
lrnan !'I a!. ( 1972) , divided the rnosl 

and parts 

Table 8 The important. insects soybean 

On vegctati ve parts 

Phuedonea inc!usa 

Prodenia !irura 

P!usia chalcires 

Longitarsus su!Ure!linus 

l.an1l1roserna indica/a 

Agromrza 

Agromyza 

Agromvza 1ojae 

On rcprod uctive parts 

Etiella :::inckenella 

Phaedonea inc/usa 

Ne:::ara viridula 

Ripwnis !inearis 

in the country 
, some virus dircascs seem to affect 

found, but still or minor 

In addition w rust dic;eases caused 
er al. , 

c bacterial \\ilL bacterial 
diseases on leaves, sclerotia! anthracnose, 

Jn addition to pests and diseases, a serious problem encountered in cultivation is the 
seed :;upplv. Good seeds with high germinability are difficult to obtain. Therefore the srands 
of crop in the fanner;,' fields arc generally poor. This is one of the reasons for low 
which also inlluenccs the national The quantity or seed also not meet the demand. 
especially for the intensification program and expansion of the area. 

Selection of cropping system, method of cultivation and use of products are important factors 
determining the use of varieties. In addition soybean also differs in its adaptability to the various 
areas of production. Therefore a specific variety recommended as well as local may thrive in a 
certain region, the other varieties. 

The reason why early-maturing varieties ( 70 -RO days) are generally more acceptable, is related 
1\ ith the locally system. Seed size is also an bctor for the farmers· 

cultivation. This is especially related with utilization. The most prominent local 
varieties are Genjah Slawi and Petek in Central Java; Prcssi and in East Java; Klungkung 
in Bali and Kipas in Nonh Sumatra. The varieties are in mixed condition and need purification. 

As the expansion of soybean cultivation is directed to the dry land areas, selection of varieties 
may become important Most of the transmigration areas have Al-toxicity problem which needs 
correction and requires the cultivation of specific varieties. Jn new areas soybean cultivation is a 
new agricultural activity with which the local farmers are not familiar. For that reason most of the 

soybean crops in the transmigration areas arc usually those cultivated Java and Bali 
transmigrants. l n addition, soybean cultivation in the new areas the supply of Rhizobium 
inoculant for successful cultivation. Failure of the first crop the E.mncrs from 
growing soybean henceforth. 
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ChiFC 

Bog or Sukarami --\\'.Sumatra 
~- ~ ~ __j 

~~~ukamandi 6 · Banjarma~in - S. Kalimaman 

Len1banR I\1aros S. Sulawc~i 

l\!alang E. .Tara 

Rt,search Institutes under Central Research Institute for Food 
Crops (CRIFC). * 

* Taken from S years AARD. 1916 ~ 1980. 

Research 

:n 

The Central Research Institute for Food Crops (CRIFC) is responsible for soybean research in 
the country. The universities such as Bogor Agricultural Institute, Padjadjaran University, Gajah 
Mada University and Brawijaya University Jre also engaged in soybean research. These universities 
are conducting fundamental research. and to some extent also applied research in cooperation with 
the institute. 

CRIFC has seven Regional Research Institutes (Figure 3) . Bogor and Sukamandi research 
institutes are conducting most of the soybean research activities, whereas other institutes also carry 
research to a limited extent. 

The Agency of Agriculture Research and Development (AARD) has designated Malang in East 
Java as the main center for soybean research. The choice of Malang as the main center appears to 
be a good decision. because East Java is the main center of soybean cultivation. This institute 
howeYer still needs improved staff training. 
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Research program and activities 
Soybean research program has two broad varietal and crop 

management. Research activities arc problem-and production-oriented. These arc related to areal 
expansion, cropping systems and cultural practices applied by farmers. In this way the 
conducted will be significant for identifying the main constraints and for the transfer of 
technology to increase production and f~trmer's income. The activities of research are 
as follows: 

A. BREEDING 

1. Germ plasm collection 
2. Varietal development 

3. Multiplication 

B. AGRONOMY 

1. Cultural practices 

2. Fertility aspects 

3. Weed control 

C. PESTS AND DISEASES 

RESEARCH ACTIVITIES 

: assemblage, maintenance, evaluation. 
hybridization, induced mutation, selection, preliminary yield 
triak advance yield trials. multi-locational trials. 

: promising lines, breeder seed 

tillage practices. methods, dynamics, crop 
rotation. 
fertilizer application/liming (macro-micro-elements) , method of 
placement and time of fertilizer application. 

: mechanical, chemicaL culture techniques 

!. Resistance screening for resist.:mcc to important pests. screening for resis-
tance to important diseases. 

2. Chemicals pesticide screening. fungicide screening. 
3. Pest and disease control : use of insecticides, use of fungicides. 
4. Eco-biological study of important pests and diseases. 
5. Study of losses caused by insects. 
6. Control of pests and diseases in storage 

D. PHYSIOLOGY 

l. Adaptation 

2. Seed quality 
3. Rhizobium 

E. POST-HARVEST 

l. Product quality 

F. CROPPING SYSTEMS 

screening for adaptation to acid soils, screening for drought 
tolerance, screening for tolerance to low light intensity, screening 
for adaptation to "problem soil" . 

: methods and time of harvest, seed processing, seed storage. 
: inventory, collection, identification, utilization. 

: method and duration of storage, processing. 

I. The use of soybean in agricultural systems: cropping pattern, inter-cropping, mixed cropping, 
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catch cropping 
2. Cropping system model : improvement of cropping systems, introduction of new cropping 

systems. 
3. Production practices following the result of cropping system model. 

The progress of research is only manifest if the research institute releases new varieties. After 
the establishment of the Sukamandi research institute, the release of new varieties became 
accelerated compared with the time when only Bogor was doing most of the research activities. It 
is therefore expected that with the designation of Malang as main center of research and the 
assistance of other institutes, soybean research will make further progress. Table 9 shows the 
soybean varieties released by the institute, CRI FC. 

Table 9 Improved soybean varieties 

Variety Flower Seed Kernel weight Maturity Origin 
color color (I ,000 seed) (days) 

~-------- ----~-~------

No. 16 purple black 70--80 90-100 Introduction 

No. 27 purple black 70-80 100-110 Selection 

No. 29 purple yellow 60- 70 100-110 id 
(nasty colored) 

No. 317 purple yellow 70-80 85-90 Hybridization 
(Ringgit) 

No. 452 purple yellow 70-75 80-85 id 
(Sum bing) 

No. 520 white black 70-80 80-85 Selection 
(Merapi) 

No. 945 purple yellow 120--160 80-85 Introduction/ 
(Shakti) Selection • 

No. 1248 white yellow 120-160 80-90 Selection 

No. 1291 purple yellow 120-160 80-85 Introduction 
TK 5 

No. 1343 purple yellow 120--140 80-85 Hybridization 
(ORBA) 

No. 1667 white yellow 130-140 80-90 Hybridization 
(Galunggung) 

Gm 1293 Si white yellow 100-110 72-78 Hybridization 
(Lokon) 

Gm 1300 Si purple yellow 100-110 75-80 Hybridization 
(Guntur) 

---------· --------
* In Garut named Metro, selected from Wakashima. 

In cooperation with the Directorate of Production, the Research Institute conducts multiloca
tional trials. These may include varietal, fertilizer or other agronomic trials. These trials are then 
followed by demonstrations, such as demonstration plots (Demplot) or demonstration areas 
( Dcmarea) . Demplot and Demarea may eventually contribute to the promotion of seed production. 



soybean 

gm ernment shm\ s a keen 
program been initiated in connection 
intensificatiiJn) programs. The aimed 
components of the intensification program 
fertilizers. ln the B!MAS 
encourage the cultivation 
fixed the lloor of 

The increasing demand 
government aware of the need to 
has recommended packages of the intensification and the 
areid programs as well 

Table 10 Packages of technology in the intensification ami area! cxpansiell programs 

Component'> Package I * Package II Package II! 

V arietic~ Local Relc:Jscd \·arietie:-. (Lokon, Released \arietics (Lok('D. 

Scc\i qu:;.lity 

Seed rate 

Cultural rracticc" 

lnl)cu!urn 

\\'ccd conlrol 

Pc:-;\ control 

Fertilizers 

Soil tillage 

Area 

Liming 

!mpro\·,;d 

70 kg, h3 

impnJ\ed 

Rhi:::nhium 
150 gr lw 

Mulch 

Pesticides -+---6 ha 

f>,pc--:iall~ f\0 K~O 

Sa wah 

Source \1tH he rcadil;.: prac1iced 

Guntur. Galun ung. Guntur G;.:t]unggun 

hnpro\ cd 

Mulch 

1 ha 

E--;pecially in tcg:a!an 

ORBA) 

Impn_ned 

!mpro\ 

Rhi/(lhiurn 

fvkicl: 

Espcciall~ tcgalan 

tcgalan 

"HKIO 
b. 500 
the nrth year 

Further prospects and main constraints 

The increasing demand and or necessitate the i ncrcase oft he 
commodity. Government support and encouragement in the imensillcation and 
programs are to accelerate the development of culti\ation which in turn should lead 
to an increase in the Recent survey indicates greater for areal and 
increase of productivity. 

There are howe\ er several constraints 
problem soils, pests and diseases, 
necessary steps to overcome t.hese difliculties, directly or 
program which is being and will be implemented appears to 
soybean production. 

Soybean is still considered as a 
in lower 

and the inherent 

connection the actic)n 

be a sol uti on for up 

therefore accounts f(H the poor 
population and 

varieties cannot 
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as tempe. tofu, 
with various industrial uses. In Indonesia. 

with acid soils a!Tected 

and corn-

yield from the 
prescm 0.9 ton· ! 983 to 1985) 
Could you outline the measure,; to be taken to achieve this 
Answer: three recommended the government are as follows: L Use 

for rice fields. 2. Use of land 

varieties. The is to increase the 
of time as in the case of the BlMAS program for rice. 

obtain reasonable results with a seed rate of 30-35 kgilla. 
that in Indonesia vou recommend a seed rate of to 

reason !(,r such seed rate'' I would also like to know which is the 
size you recommend. 

Answer: The due of seed. is 500,000 plants 
C Y (AVRIH in the same piece of land, 

varieties used in this 

The time interval between the crops 
the farmers arc Orb a. In other regions, they are using 75-

Siavvi and Petck. We have also Lokon and Guntur which 
the northern part of West Java. 


