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Area of three-crop system
(rice-soybean-soybean)

Stripe seeding orderly in
advanced Farmer's field
can be seen after harvest
of rice without land
preparation.

Jember, East Java

Soybean field after one month
from seeding

Growing condition seems to be
good and the production will
be 1.0 - 1.2 tons per ha. If
everything goes on smoothly.

Jember, East Java

Weeding

As it is good climate and
soil fertility in the
production area of soybean
in East Java, the yield of
production depeund upoen how
carefully weeding and pest
control are conducted.

Jember, East Java

Soybean field in transmigrant
area

Upland soybean just before
harvesting is in danger of
being attacked by wild
animals.

Musi Rawas, South Sumatra



Sun-drying of soybean after reaping

Drying scene in upland area

(the above scene can't be seen in
lowland because land preparation
should be done for next crop right
after soybean havvest)

Musi Rawas, Soutli Sumatra

Cleaning by hand sorting

Scene of removing the unsuitable kernels
for seed soybean such as the kernels of
other classes, damaged kernels and
immatured kernels especially discoloured
kernels after the cleaning have done by
the machines.

Muara Bungo, Jambi

Threshing work

After well dried, threshing
done by stick and the work i
for men due to heavy labor.

Musi Rawas, South Sumatra

Cleaning work

Generally wind cleaning 1is
applied to sovbean cleaning,
therefore the scene of using
sieve 1s not usual.

Jember, East Java



Secd precessing center constructed
by and coorporated by the World
Bank in the schedule of Seed 17,
Capacity is 1,000 - 2,000 tons/year,

Munggu, Bali

Bag for seed of soybean (50 kg)

The bag is double fold and made by
polyethylene and another synthetic
fiber,

Muaraenim, South Sumatra

Laboratory of BPSB

The equipments for seed inspection
in the laboratory of BPSB can be
seen, such equipments are required
in some other laboratory in BPSB.

Denpasar, Bali

Germination test of soybean

Germination rate of soybean seed is the
most important factor to evaluate the
value of sead,

Special blotting paper is used.

Malang, East Java




The process in planting of chips of shooting
apex into the flask in the clean room.

The alcohol lamp is for sterilization of
pincette,

Bandung, West Java

Seedlings from cuttings by rapid
multiplication method in the net
house.

Pangalengan, West Java

Net heouses (200 m2 x 2) for cuttin
of rapid multiplication method own
by the advanced seed potato farmer
corporated by LEHRI and USAID
technicalily and financially.

Wonosobo, Central Java

Storage of seed potato by advance
potato farmer

Evaporation from potato 1in dry se
is prevented by covering with jut
bag.

Bandung, West Java




Typical potato field

An expert of the study team is
checking the rate of incidence
in the field where the growing
condition 1s good and it seems
to be aboul 50 days after
planting.

Probolingo, East Java

Main preducing area of potato

Pangalengan is the main
producing area of potato,
located 1,300 m from sea
level, three-crop system is
available,

Bandung, West Java

Potato Production in mountalllous
arca

As the market price of potato is

higher than that of other crops,

such mountainous fields also used
for potato preduction.

Wonosobe, Central Java

Infested Plant

Through our study, actual
condition of disease have been
known clearly, and its yield
ranged from 8 to 30 tons by the
degree of damage.

Probolingo, East Java




Scene of potato harvest I

Many workers can be seen in
potato field owned by big
farmer, irrigation chaunel
also can be observed along
the field.

Bandung, West Java

Scene of potato harvest 11

According to the farmer,

seed potato used for this
crop was the third generation
from the imported seed potato,
and the yield of potato is
estimated to be about 20
tons/ha.

Bandung, West Java

Scene of potato harvest 111

Right after harvest, potatoes
are sent to market by truck,
and the income 1s about RP 6
million/ha (about haltf milliom
Yen) and the cost of production
was RP 3-4 million.

Bandung, West Java

Information board for market
Price of vegetables

The market prices of various
vegetables are indicated on
the board in the producing
area every day.

Bandung, West Java




FOREWORD

It is with great pleasure that I present the "Master Plan Study Report on
Multiplication and Distribution of TImproved Soybean Seed and Seed Potato

to the Government of the Republic of Indonesia.

This report embodies the results of a study which was carried out in eight
provinces of Indonesia from July to September, 1987, by a Japanese study
team commissioned by the Japan International Cooperation Agency following
the request of the Govermment of the Republiec of Indonesia to the

Government of Japan,

The study team, headed by Mr. Makoto Yamada, Overseas Merchandise
Inspection Co., Ltd., had a serles of close discussions on the Project
with the officials concerned of the Covernment of Tndonesia and conducted
a wide-ranging field survey. After the study team returned to Japan,

further studies were made and the present report has been prepared.

T hope that this report will be wuseful as a basic reference for
development of the Project, and will contribute to the promotion of
friendly relations between our two countries.

I wish to express my deep appreciation to the officials concerned of the
Government of the Republic of Indonesia for their close cooperation

extended to the Japanese team,.

December, 1987

ene i

Keisuke Arita

President

Japan International Cooperation Agency
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SUMMARY AND RECOMMENDATTIONS

T " SUMMARY

1.

 [Agricu1fura1 Development]

iﬁdonesian'égricultﬁre has develqped-remarkably in recent ‘years. At
the 'begiﬂning‘ of the Fourth Five Year Development Plan
(1984/85-1988/89), Indonesia has attained self-sufficiency in rice
through ntmerous government efforts, .such as‘ intensification,
ektenSificafidn and diversification programmes.

Indonesian Government: has been encouraging secondary crop production.

Major Food Crop Production Programme was launched for the following

"-pﬁ:poseS'bf'Supﬁlyiﬁg products to meet rapid increase of demand for

food arid feed, reducing payments in foreign currencies for importation

and increasing farmers' income.

[Production of Soybean]

Among the major food crops, the soybean has rteceived considerable
atténtion from the Government because of its significant rvole 1in the
Indonesian “diet. In sgpite of the recent increase of soybegn
production, it'is_not enough for attaining self-sufficiency vet. The
gap between production and demand must be fulfilled by importing
certaiﬁ_amoﬁﬁt of soybeans, while this crop has a great potentiality
to be exploited in this country. |

In 1968, fhe year before the First Five Year Development Plan,
domestic éoybean production was 419,000 tons and the average yield was
0.62 t/ha. In 1986, domestic production was dramatically increased to
about 1,140,000 tons and the average yield was around 1.0 t/ha. The
government intends a sustained growth of soybean_production at least
6.5%Z a year and also expects 2,017,000 tons of soybean production in

1993, the ending year of the Fifth Five Year Development Plan.
[Production of Potato]

The potato is one of the best balanced foods. The potato produces

more proteins and calories per unit area, per unit time, and is a



abor-intensive crop,. ideal for ‘small dand. holders as a cash crop.

In Indonesia current production areas, totaling about 30,000 ha, are
Iocated 1in West, Central and Last Java, West and North Sumatra. and
South Sulawesi with a harvest of about 280,000 tons in 1985, In
sccordance with ~the modernization of the way of life,-:potatb
conSumption is increésing espeéially'in'urban'areas and expanéion of

potato production is required,

[Need of Quality Seed]

- The quallty seed is a. key element of produLtion of both crops and has
an’ 1mportant role. as a forerunner 1n agricultural development._ ‘The
supply of quality_seeds, practiped by an efficient multiplication and

: distrihutionisystem, willfcontribute to production in the case-ﬁﬁere'
it is combined with gomplemenfary measures, such as .fertilizer,.
irrigation and plant protection. . ' _ - _
Presently only a few farmers ‘can geﬁ quality . seeds through the
government channels for multiplication and distribution ofi.botﬁ
sojbean and potato. There is an urgent need to develop an adequate
and comnstant stream of seed supply'in‘the country. '
[Technical Problems in Multiplication and Distribution of Quality
Seeds] '

There are many problems as deéscribed in this report with regard to a
technical asﬁeét of multiplication and distribution of quality seeds.

The remarkaﬁle instances are as follows:

Soybean

"1} - Sharp decrease of  germination viability three months after

harvest, -

2) Difficulty in 'collecting a- sound material from farmers for
processing.into quality seeds, _

3) Sales of seed to farmers who lack willingness to use quality

seeds,

- i -
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3

Potatoes .

Heavy infestation by various kinds of virus, fungus and pests of
thé presently avallable seeds, reSulting in a poor yield,

No ~ functional ,and. 'stable  systems for multiplication = and
distribution of pathogen free and good quality seed potatoes,

High cost of seeds caused by low rate mulfiplication

Administrative Matters to Be Improved

The Government is obliged to bring into action the following functions

and activities for multiplication and distribution of quality seeds.

1)

2)

3)

Production of basie seeds in BBI farms

Almost- all BBIs are in a difficult situation in maintaining seed

~production activities due ' to poorly equipped farms, -and thus

resulting 1in seed supply of poor quality in an inadequate

quantity.

" They have  also received inddequate financial support from the

central and the local governments for implementing many seed

‘production programmes., Proper countermeasures -andfor new
-arrangements for management of BBI farms including participation

of the private sector shall be taken into consideration to cope

with the difficult situations.

Inspection of seeds

It is necessary to strengthen BPSB functlons and activities in
order to assure constant supply of quality of seeds to farmers.
For this purpose, means of transportation and equipments for field

inspection and laborateory analysis shall be properly arranged.

Provision of fraining

Technical training on a certain theme shall be provided regularly
to the personnel involved in multiplication and distribution of
quaiity seeds in both government and private sector including seed

growvers.

~ iii -
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[ Master Plan ]

"The following  avre reduired._as .a —éqmprehensive"concept;fof the
. developmeént of - the system for multiplication -and distribution of -

quality "seeds, which may be applied .commonly'-for"bofh crops as a

Master Plant

1) Dévelbﬁhent of improved vérietiés suitable . for. different
agrancological conditions, ' ' |
2) Steady supply of ‘Breeder - Seed (BS) and Foundation Seed (BS), by
“the government seed fatms, - : ' ’ .
3) Making -a better system for production of Extension Seeds (ES)
through the private sector, including~public-corporations and seed
“growefs; . SR
4)~'Pr0motion of organization and activities ‘of seed - growers to
prepare sound material. of seeds, and’ amelieration of their skills

for pre and post-harvest practices,

5). Proper arrangements for facilities for. piocessing, storage and

distribution; - _ _ _

6) Reinforcement of BPSB activities for.quality control of seed,

7)Y Development of a distribution system to: make - farmers .fully
understand the benefits of using ‘good éuality'seeds of improved
varieties,

8) Provision of necessary training for advanced technology in

multiplicatioﬁ and distributlon of guality seeds.
[Priority Project]
Based on the above concepts and study results, the priority projects

are proposed to improve existing conditions and to prepare successful

projects for implementation of wmwultiplication and distribution of

‘quality seeds for both crops:

Soybean-
1) Plan to organize soybean seed grower groups-

To implement seed programmes under the improved Jabal System while
promoting seed grower groups of a high technical level to prepare
sound material of séeds, and leveling up of thelr skills for pre

and postharvest practices.

- 1y -



'Plan to provide’ soybean seed proce931ng facilities

2)°
4 To “provide - soybean seed processing facilitles, having an
appropriaté capacity of processing in central areas of soybean
productjon, making use of the exiqting facilities in common with
_=paddy. _
Plan'toiﬁiovidé'StbrégeLfbf soybean seed
To*ﬁtoﬁidé'stdfagé’facilitieﬁ'at'a hilly avea that 1s easy of
'accesa,'and keep seed in a cool ambience to maintdin germination
yiability. ' ' '
Plan to develop éoﬁbeaﬁ'seéﬂ distribution system
" To  develop proper.diétributién éystem s$o ‘that the farmers will
"becbmefwiiiing to use quality seeds. For this purpose, quality
SEéds-Sﬁodlﬂ-Bé:disfributed to farmers together with fertilizer
"and ‘agricultural chemicals, as a part of technical package of
BIMAS and INMAS. |
5)" Plan " to réinforce”'adﬁinistfative ‘functions and activities for
'multipllcation'and distribution of soybean seeds
a) Improvement of BBI farms
To improve productivility of BBI farms for palawija,
especially by providing irrigation .facilities, in order to
“‘conduct continuous multiplication of seeds throughout the
year.
b) Strengthening of BPSH inspection activities
To provide necessary transport and inspection equipment to
.perform BPSB's duties in the field and the laboratory.
¢) Provision of technical training
~To provide pfoper training programmes to dimprove technical
skills, and to transfer them to the people envolved in
multiplication and distribution of soybean seeds in both the
government and the private sector.
Potata
1) Plan fo establish a multiplication system of basic seeds

a) To s&trengthen basic studies on the bio-technology such as
meristem tissue culture and disease iIndexing including potato
variety improvement to ensure the implementation of the rapid
multiplication method. Necessary equipment and facilities for

the research are to be installed in LEHRI.



g.

2)

3)

b) To constantly produce and -supply paLhogen free seeds (FS) by
Means of the rapid multip]ication method. The Foundation Seed
Farm,.i.e., BBI Unit which is an isolated farm against aphids
qhall be established.:_,'

The actual operations for seed productlon inevitably necessitateq
active participati0u ofl private eeetors. A semi government
company. will be formed affillatingrwith private sectors for the
programme. of- multiplication and distribution of quality potato
seeds and this will ‘be provisionally called Potato Multiplication
and Distributioa Center (PMDC) . T ‘

Fox the first flVe years, BBI Unit has charge of production of - Gy

& G, at Foundation Seed Farm to be established anew under this

27

-prOJect, while PMDC acts as an agency coordinatlug seed growers

for production of .G3 & G4 After these five years,_ PMDC 1is

supposed to take over the whole production processes of G1 through

4, ineluding management of Foundation Seed Farm instead of the
Government institutlons.

Plan to organize seed grower groups .

To promote acquisition :of advanced seed _farming practices by
potato farmers for steady. supply ‘of - pathogen free seed potatoes
(E5) through cooperatlve farming works.

Plan to. relnforce administrative functlons and activ1ties for

multiplication and dlstrlbutlon of quality potato seeds

a) Strehgthening of BPSB inspectioa activities
To. provide .a means _of transport, mnecessary equipment and
materials for the seed duality control,

b) Provision of technical training
To provide proper training programmes to trainees from the
government institutions and private enterprises to make them
work more efficiently for multiplication and distribution of

~potato seeds.

[Province for Implementation of Project]

The practical method of project implementation is to select a core
province and to efficiently carry out the priority projects in pilot

project system, and then gradually spread the effects to the other

- yvi -~
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- provinces. -

The team selected Fast Java Province for an implementation of the
priority projects of soybean, because of its strong demand for

quality seeds and technical high level of seed growers, and West Java

- Province for an implementation of the projects of potatoes, because of

strong demand for quality. seeds, close location to LEHRI and large

consuming areas in the province.

[Economic Evaluation]

Soybean
In case ‘the project is implemented in East Java, IRR (20.4%) can be

expeéted through the whole project 1life of 20 years. This economic

. effect contribute to decreasing unit cost of soybean production, so

the Project has big economic value. But the economic effect of the

Project 1s external and its main benefit belongs to farmers who use

fmproved seeds. _In other words the owner of this Project can get
only a part of the benefit and the owner cammot get enough income,

judging from the financial point of view. The income of this Project

- ¢an only cover the current expenditure and cannot recover the capital

. expenditure. To implement. the Projeét a large amount of fund is

needed to purchase material of soybean seed, so deliberate attention
must be paid to the way of procuring working capital and the way of

paying Interest,

Potato

Economic benefits derived from Implementing the Project is
substantial and net present value of 42,517.5 billion Rp, discounted
by discounting factor of 12% which is equal to the lending rate of
agricultural credit, can be expected through whole project life of

20 yeafs.

Most of these economic benefits belong to seed potato growers and
potato growers and income effect of the Project is also very high.
But according to the result of financial analysis of the Foundtion
Seed Tarm, the total project income can cover only current
expenditure and it cannot recover capital expenditure. Nevertheless,

total economic benefits are far bigger than the capital loss, so it

- vii -
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can be concluded that the.feasiﬁility'of.thislprojeet 15 very high as
a whole. . . L

'Gn_the-othErfhand;~ﬁécadse the inéréésing}effect:of‘pbtato'piodddtion

- by implementing the'?rojeCtlis'véfy-iargé,:in'caée-bfodﬁctdbnvv01ume

qfﬁpbtato'increases‘foo;fasﬁ-and the:market;pficetdiOps'sharpl?s-tﬁﬁnr

farmers income may decrease as a result of ‘abundant harvest. . There- -

fore, 1in the process of implementing the Project well-balanced
increase of production is meeded according to the accurate forecasting

on future demand.
[Conclusion]

The'projects-fbr multiﬁlicationjandfdistribution of quality seeds of
soybean and potato are justified by the Master Plan Study, based on

‘the careful . field study and evaluation. = Considering the urgent

neéessity,.the-projects should get started as soon as pbssible;-

It is also advisable that the ‘préojects  should be’-implémentéd in
accordance with the integratéd:approéch'in'separated stage, taking
account of ‘priority of national intérests, as well as managerial

functions and background of technical level.
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1T  RECOMMENDATTONS

7Th§'f0110W1ng'are recommended for promoting smooth and effective

_implementétioh'bf the proposed projects for multiplication and

distributiﬁh'of quality seeds of soybean and potato.

(1)

(2)

(3)

(4)

.It is’ recommended that further supplemental study on certain fields

which were not fully clarified during the Master Plan Study, shall be
carried out before the_implementation_of the project to ensure the

technical and economical feasibility.

The prpposéd'projécts are designed to play an initiating role in the
achlevement of effective multiplication and distribution of quality
seeds, rTheféfore, direétrparticipation of the government sector 1s

indispensable at the initial‘stagé of the project especially for

'preparations of project organ1zation, project facilities and

~operation fund, Consideration should also be given to the willing

participation of the private sector.

Lack of awareness of the necessity of the use of quality seeds on the
part_of farmers is a factor hampering effective development of the

ﬁlan. Such negative factors should be gradually improved by

-activating-extension works through which the guality seeds would be

distributed to farmers,

This plén for multiplicatioh and distribution of quality seeds is
only one of the pillars of the increase of production of both crops.
Broad—rénging plans sﬁould be accomplished, such as strengthening of
crop protection, providing a good system of irrigation, improving
postharvest practices and processing, providing regional application
trial and demonstration of agriculture technology, and expanding of

agricultural mechanization.
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CHAPTER | PREFACE
1.1 Background of the Stﬁdy

The:Governmeﬁt-of-the'Republic'of.Indonesia has made its utmost efforts to
inéréaSewfiééﬁproductibn in the past several-Nationél Development Plans.
The Governméﬁt"df Japan'succe55fu11yfcontributed to the achievement of
rice - self-sufficiency in -Indonesia by implementing . an integrated
cooperatioﬁ'fOr:incréasihg'rice production from 1981 to 1986 under the

close=1inkage of .economic and technical cooperation.

Taking.intdfCGnsideration the facét- that rice self-sufficiency has been
accompiishediand the.consumptibn‘of major foocd crops is increasing, along
with the developﬁent of'the national economy, the Government of Indonesia
made;a.deciéion to ‘take active'méasures for promotion of major food crop
productibn in the Fourth Five Year National Development Plan (REPELITA IV
and". requested - that the Government of Japan extend the same type of
cooperation in the increase of the production of palawija and horticulture
crops on the occasion of the 10th Annual Consultative Meeting of July,
1986. .

For future cdoperation, the Government of Japan decided to cooperate with
the Indoneéian Government for the promotion of majof food crop production.
This aétivity has been entrusted to Japan International Cooperation Agency
(3ICA), the official agency responsible for implementation of the Japanese

Government's technical cooperation programme.

A contact mission of JICA was sent to Indonesia in December, 1986. The
mission held a series of meetings with the Indonesian authorities
concerned 1in order to exchange views. It was clarified that
multiplication and distribution .of improved soybean seeds and seed
potatoes was the most important subject, having the highest priority for
the purpose of further promoting the stable food supply and rural

deﬁelopment in Indonesila.
Based on the above findings, the Government of Indonesia requested that

the Government of Japan extend its cooperation in a study of the promotion

of major food crop production. The Scope of Work (8/W) for the Master
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Plan Study on the_"Multiplicatidﬁ'and;Distribution of Improved Soybean
Seed and Seed Potato" was prepared and approved by the Government of the
Republic of Indonesia and JICA on March 30, 1987. '

Based:on'the.ab9ve_mentioned@S/W, JICA-fdrméd.alstudy'team consisting of
six ~experts ~and -had them start the -prepératpry works - in . Japan- and

conduct's;udies in5Indonesia erm July ‘6 to September 25 1987.

Based on thesé study results, the team got down to the home office works
of énalysing the eountry‘s'thén-status-and:the c011écted data, selecting-a
total dimprovement project, and elaborating yriority projects in key
provinces. -TheytprepafEd,a draft;finalirépbrtronfthe outcomes “of -the:

above works and submitted it to the Government of Indonesia. -

The study team visited Indonesia to confer with the Indonesian Government
over the conclusions and the suggestions of the draft final report and to
hold ~a seminar on these matters -with the people concerned of the-

government., -

A final report was compiléd by the team reflecting the vesults of the

visit.
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1,2 Study Schedule

The study was
September 25, 1987.
_ Date

Jﬁly-6 _
July 77 - Jﬁl{'lZ
July 13 fiJuiyf17
July 17 - = July 22
July 23 = -
July 24 - July 28
July 29 '~ Aug. 2
Aug, 3 = Aug._é
Aug. 5 - Aug. 8
Aug. 9 - Aug. 16
Aug. 17 - Aug. 21
Aug. 22 - Aug. 25
Aug, 26 - Sept. 8
Sept. 9 -~ Sept. 10
Sept., 11 - Sept. 15
Sept. 16 - Sept. 24
Sept. 25 '

performed during the

Field study
-fMéétiqg.and

Field'study

"period from July 6, 1987,

The schedule was“és follows.

Activities

Leaving Tokyo - Jakarta (GA873)
Submissipn of Inception Report. Preparation for
the fieldt;tudiéé' 7 .

. in Jambi Pr0v1nce  .7

Fleld study in South Sumatra Provxnce
Interim Report at Jaka1ta
Field study in South Sulawesi Province
in“thth Sulawesi Province
‘Interim Report at Jakarta

in Bali Province

Meeting and
Field study
Field study
Field study
Field study

(in East Javé

in Central Java
iﬁ West Java
Analysis of collected data and selectlon of
priorlty provinces

Field study II in priority provinces of potatoes
(West Java Province)

Field study II in priority provinces of soybean
(East Java)

Compilation and submission of field report

Returning Jakarta — Tokyo (GA874/JL064)

1-3
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CHAPTER. 2 BACKGROUND OF THE PROJECT

2.1 National Development Plan
2:1.1 " Plan. Period

Flve-year -Deﬁélopment Plan (REPELITA) 1s the. basic framework of
deﬁelppment policies of Indonesia. Tn the "past, three five-year
déﬁelobﬁent-:plans “(REPELITA I - III) ‘had finished and the existing
deVeloﬁment plan (REPELITA IV) started in 1984/1985. The period of each

‘development plan is as follows.

.REPELITA:"I: 1969/70

- 1973/74
REPELITA TI: 1974/75 ~ 1978/7%
REPELITA III: 1979/80 - 1983/84

)

REPELITA TIV: 1984/85
REPELITA V: '1989/90

1988/89 (Existing plan)
1993/94 (Future plan)

2:1,2 Past Dévelopment Plans

REPELITA 1 started under Suhaerto's new government which was eager to
recover from the disorder of the national economy. It put high priority
on'development of the agricultural sector, while intending to spread the
development effect to other sectors. - Although the target rate of the
annual economic growth during the plan period had been set at 5.0%, the
goal.-of economic reconstruction was moestly attained with the annual

economic growth rate resulting in 7.7% in substance..

In REPELITA IT the target rate of annual economic growth was set at 7.5%.
It regarded the-agricﬁltural sector as an important economic sector, but
the tarpget growth rate was 4.6% which was fairly below the overall target
rate., The result of annual economic growth was only 6.87 under the plan
period. 1Inferior performances of the agricultural sector and mining and

quarrying sector were main factors that depressed the overall growth rate.

2-1



REPELITA IIT gave the highest 'priority “to econdﬁicf{deveIOPmeﬁt, wﬁile'
stressing the importance of equal partiéipation.in the devEIOpmént process
and the stability of'the country, The target rate of the annual economlc
growth was set at:6.5%. Tn the agricultural Sectof,jimpOrténce.was put on
attaining self-sufficiency in rice and éet the modgréﬁe growtﬁ target rate
at 3.5%. During the plan period, the achieved'annual'econpmic'growthIWas
6.0%, while high performancé of the agricultural sector Bélped attain the

overall target grOWth rate.

Table 2.1 Target and Result of Annual Economic Growth by TIndustry .
. in The Past Development Plans

. Unit: %

REPELICA T REPELITA T REPELITA III

Target Result Target Result Target Result

Agriculture, forestry and fishery C 4,6 3.8 3.5 4,3
Mining and quarrying _ . 2.0 4.8 4,0 2.2
Manifacturing industries o 13.0 12,7 1l.0 8.6
Construction : - : . S 9.2 11.1 - 9.0 9.3
Transportation and communication 10.0 11.3 10.¢ 7.7
Others 7.6 8.4 B.1 7.9
DP 5.0 7.7 7.5 6.9 6.5 6.0

Source: REPELITA I, IT, TI1I. Statistical Yearbook of Indonesia 1984.

2.1.3 .Existing Development Plan

Objectives, priorities and development strategy of REPELITA 1V  were
- decided on according to the principles. of the national policies which had
passed the Parliament -in 1983, evaluation of  the vresult of  past
development plans and pessimistie forecast on the world econonmy.

Objectives of this plan can be summarized in the following two points.

(1) To increase per capita national income and to keep minimum
economic growth rate that can. assure equal distribution of

national income.

(2) To build a solid foundation for future development. .A lower
target rate of annual economic growth during the plan period was
set at 5.0Z. Annual population growth rate was estimated at

2.0%, and this made annual growth rate of per capita natiomal



income 3.0%. During the plan period the biggest factor which
would encumber economic development of Indonesia was deficlency
of foreign exchanges, whose prospect was thought to be
pessimistic, The growth target rate of the agricultural sector
was set- at 3.0%. By realizing this target, it was predicted

- that ~self-sufficiency of foods would be attained and that
Industrial development and export of ‘agricultural products would
become feaéible. “The growth target of the industrial sector was .
“get at the_highest level and this sector was expected to play a

- role of 1eédfng economic growth,

- Table 2,2: Target Rate of Annual Economic Growth by Industry in
REPELITA 1V

Growth Percentage
Target

1983/84  1988/89

Agﬁiéﬁlture,_fdréstfyland fishery

3.0 29,2 26.4

Mining and quarrying 2.4 7.4 6.6
~Manufacturing industries 9.5 i5.8 9.4
Construction _ 5.0 6.3 6.3
Transportation and communication 5.2 6,0 6.0
Others 5.0 35.3 35.3

_ GDP 5.0 100.0 100.0

Source: REPELITA IV.

2.1.4 TFuture Development Plan

REPELITA V was 1n the process of preparing in BAPPENAS at the time the

field study was conducted.
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2,2 -Agricﬁlturai DevelOpment:Plan-'
2.2.1 Past Agricultufal Development Plans

During fifteen years from REPELITA 1 to REPELITA IIT (1969/70 .- 1983/84)
the largest.. targeﬁ  0£"agri¢u1tura1 “development - was - réalizatidn_.of
self-sufficiency in rice by increasing-its'production. “They-also éimed‘at
increasing the lével of farmers' income~aﬁd makiﬁg;néw'job opportunities.
As a*praétical nethod . of rice production ‘increase tﬁéy'plahﬁéd;'expansion
of paddy land by rehabilitation an&yirrigétidn faCiiigies, and -propagation
of BIMAS/INMUS ?rograms, i.e. intensive cultivaﬁion:method by introducing
a new technica1  package héf- iﬁproved seeds, chémical fertilizer and

pesticide,

From 1969 to 1983 rice production'of lﬁdbneéia'had'increased extensively
and dintensively and the ' total production had' a1m0st doubled from
10,52 million tons.fd 2b.57 million tons. During this period the total
harvested area iﬁéféésed':bf: 1.3‘timés; infenéiﬁg"igﬁitiﬁéfibné'area
increasé& éﬁarpiy frém 34.1% to 72,% and yield-pef-hectaie-increaéed'by
1.5 times. Especiaily' introduction of intensiﬁe _cultifatiogi method
contributed to the increase=df rice productibﬁ. 'Bﬁt.Ihdonesia.ﬁad not
been able to attain églf—sufficiengy in rice befpre 1983/84 refleqting

strong domestic demand for rice due to rapid population increase.
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2,2.2 Bxisting Agricultural Development Plan

REPELITA IV sets the annual growth rate of rice production at the level of
4,17 but it ains at a higher increase rate of food production excluding
sweet. potato. This means that priority of secondary crops has risen in
food Production Increase Programme. Particularly, falrly high growth rates
‘are expected for soybean and green pea production. To attain these higher
target rates it started new INSUS/INNREI programme and has planned ‘to
expand inten51ve-cu1tivation areas._ In this plan, the past rice—centercd
agricitltural policy was revised and a shift to secondary',crop was
recommended for farmlands incomoatiblé.with rice. And the priofityfareas
of farmland developmcnt'hasrchanged'from'JaVa isiaﬁdiWhercothc'farmland
ratio has élready.reached a maximum level to outer tcr:itories where there

is much uncultivated land.

Self-sufficiency in rice had been long sought for in Indonesia and she
attaioed fundamental 3e1f—suf§iciency in rice in 1984/1985.. After that,
priority of - agricultural policy changed in hot oniyi increasing“ rice
production but also improving comprehensive self-suffieciency iﬁ‘Secondary
crops such as soybean, corn, grOundnut, etc., however, still keeping the
blggest policy weight on rice production. According to this'change of
strategy of increasing food production, it aims to propagate the 1ntensive

cultivation method, not only for rice but also for other food crops.

Comparing the target and the result of increasing food production during
1983 - 1986, rice prodoction; has increased annually and ‘attained the
production ‘target approximately. As . to_'cofn and cassava, vearly
variations of production have been falrly high, the production of sweet
potato has been stagnant, increase rates of groundnut and green pea have
been low and all these crops could not attain'theif production targets.
Recently soybean production increased sharply and 1t excceded the
production target. in 1986.- - But rcflecting strong domestic demand,
Tndonesia could not attain self-sufficiency of soybean and rather.large

volume of 1t is still imported.
On the other hand, due to modernization of 1life style, consumption volume

of potatoes has increased especially ian urban areas, therefore, potato

production needs to be increased.
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Table 2.4 Target and Result of Rice Production in REPELITA IV

" Unit 1984 1985 1986 1987 1988
Target ‘
o+ Intensive cultivation 1000 ha 7,747 8,073 8,402 8,865 9,240
INSUS . 1000 ha.. . 4,402 5,022 = 5,832 6,521 7,211
IMMUM 1000 ha 3,345 3,051 2,570 2,344 2,029
Non-intensive cultivation 1000 ha 1,432 1,287 1,146 772 486
Total area harvested 1600 ha 9,179 9, 360 9,548 9,637 9,726
Yield per hectare ton/ha 2.69 2.75 2.81 2,88 2.94
Total production. 1000 tons 24,701 25,781 26,867 27,736 28,624
Result .
Intensive cultivation 1000 ha 8,632 8,821 9,130
_INSUS 1000 ha 4,399 4,659 4,922
TNMUM 1000 ha 4,332 4,162 4,209
Non-intensive ‘cultivation - 1000 ha 1,132 1,081 741
Total area harvested 1000 ha 9,764 9,902 9,871
Yield per hectare ton/ha 2,67 2,68 2,71
Total production 1000 tons 25,933 26,542 26,707

Source: Kabijaksauaan dan Lﬂngkah Langkah Operasional Rembangunan Pertanian

Tenaman Pangan REPELITA IV,
Evaluasi PELITA IV Tahun Ketiga (1986/1987).

Table 2.5 Target and Result of Palawija and Potato Production
in REPELITA TV

Unit: 1,000 tons
Annual
1984 1985 1986 1987 1988 growth
' rate
Target
Corn ' 5,412 5,694 5,993 6,308 6,656 5.14
Cassava 14,702 15,408 16,145 16,919 17,756 6.08
Sweet potato 2,257 2,331 2,401 2,482 2,564 2.82
‘Groundnut 536 580 621 672 724 8.70
Soybean 783 885 1,003 1,086 1,179 15.24
Green pea 204 231 261 298 340 16,13
Potato 201 215 230 246 263 6.91
Result : _
Corn - 5,288 4,329 5,361
Casgsava 14,167 14,056 12,667
Sweet potato 2,157 2,161 2,125
Groundnut 535 528 - 576
Soybean 769 870 1,177
Green pea 187 200 209
Potato . 372 283

Source: Kabijaksanaan dan Langkah-Langkah Operasional Rembangunan

Pertanian Tenaman Pangan REPELITA IV.

Evaluasi PELITA IV Tahun Ketiga (1986/1987).
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- 2,2.3 Future Ag:iqnltural.Developmgut Plan . .

Agricultural develOpment plan of REPELITA e (draft) shows the following
development objectives : ' o

a. . To achieve and maintain selfﬂsufficiency in carbohydrate, protein

(from crops), yitamlns and minerals.
b. To meet domestic demand for food and feed.
¢. To promote exports and to decrease imports of food crops -

d. To increase income, to create employments and to pursue equal

distribution.

e. To progress regional development ensuring preservétion - of

resources and environment

According to the plan from 1989 to 1993, the target rate of annual growth
of rice production is set moderately at 2.46%, while__setting, higher
targets as to beans, such as 9.25% for groundnut, 6,51% for éoybean and
8.10% for green pea. On the other hand, a falrly high target of 7.00% is

set for potato production.
Table 2.6 Production Target of Main Food Crops in REPELITA V

Unit: 1,000 tons

_Annnéi

1989 1990 1991 1992 1993 - growth
: rate
Rice - 27,951 28,659 29,370 30,084 30,814  2.47
Corn . 6,482 6,673 6,868 7,069 7,276 2,93
Cassava 17,666 18,277 18,908 19,556 20,233 3.45°
Sweet potato 2,739 2,878 2,992 - 3,201 3,428 5.76
Groundnut 625 677 737 808 - 889 9,25
Soybean 1,567 1,668 1,779 - 1,891~ 2,017 ~ 6.51
Creen pea 238 257 278 300° 325 8.10

Potato 370 396 423 452 484 7.00

Source: Rancangan REPELITA V Pertanian Tanaman Pangan (Draft IT),
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2.3 The Position of Agriculture in the Natlonal Economy
2.3.1" Gross Domestic Production and Total Agricultural Production

GNP 1in 1985 is Rp}79,679.1 billion, of which the agriculture, forestry and
‘fishery category takes 24.2%, the mining and quarrying 17.5%, the trade
15:4%,;'maﬁufactutihg 12.6%,  and fhe public administration 8.1%Z. The
percenﬁagé of'agficultﬁfal sector decreased from 30.6% to 24.2% during the
past_fiﬁe yéaré.1980 - 1984, but is stili a single largest sector in the

national ‘economy and employs about one half of total labor forces.

Indonesian agriculture has developed remarkably in recent years, Total
agricultural production value in 1985 is Rp.19,301.6 billion, of which the
food " crops takes 63.0%Z, the non-food - crops 13.2%, the estate crops
cétegory 2.5%, the livestocks and their produets 10,0%, the forestry 4,5%,
and the fishery 6.8%Z. The percentage of the food crops is very high

'amdhg the total agricultural production value.

Indoﬁeéia:héd been a big rice importer for a long time before it attained
self-sufficiency in rice in 1985 as a result of government endeavor to
inérease rice production. TFrom 1983 to 1985 rice actual production value
has increased but its percentage to the total value of farm food crops
decreased 49.9% to 42.8%. This means that attainment of self-sufficiency

in rice encouraged diversification of food crops.
2.3.2 Foreign Trade of Agricultural Products

An eminent featufe of Indonesian export composition is high dependency on
crude oil export. On the other hand, total imports had increased largely
from 1980 to 1982, kept this high import level in 1933 but it decreased
sharpl?-in.1984 and 1985. The percentage of food import value to total
jmport value was over 10 percent in 1980 and 1981 and it dropped to about
5 percéent in 1984 -and 1985. After 1984 food import decreased sharply,
while.im?ort'of farm food crops fell drastically among other agricultural
products. The main reason that the import of farm food crops has fallen

drastically is no need of importing rice due to increase in domestic rice
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“Table 2.7 Gross Domestic Product by Industrial Origin
at 1983 CoﬁStant'Priges _
Unit: billion Rp

11983 1984 __ 1985
L iAériculturé; foreét?y ;ﬁd. o 1%;696.ét_ .18,573.2] ié,ﬁél.;.
-fishery |
2. Mining aﬁd.quér?ying:-_ | 13;96?1§ g-14;788.f j.ﬁlj,952.2._
3. Manufaéturing L | '-_8,211;3_: .9,489;6 10,048.5 .
4, Ele;tficity, gas:énd_wééér |  . : 524,2 *i .'55d.3_ ._ 594;9
supply | |
5; Construcfion e : ..44,597.2 . 4,465.7“ : -4,543.6.
6.  Trade ©12,009.4  12,300.2  12,282.8
7. Transpor£ati§n and : 3,978.0 4,334.0 | 74,596.7
communicatign
8. Banking and other financiai . é,054;2. _ 2,42#,3 . 2,4630.6
Institution |
9. Ounership of dwelling 1,961.8 | 2,672.3 2;189.1
10.  Public admintstration | 5,}11.5 5,9§6.7 6,438.5
1i. Serviées ] ) '3,000.8 . -3,116.8 3,#90.6
12. . Gross domestic préduct . 73;697.6 73,213.é .79,679.1

Source: Statistical Yearbook of Indonesia, 1986
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~Table 2.8 Gross Domestic Product of Agriculture
at 1983 Constant Prices

Unit: billion Rp

1983 1984 1985

Farm food crops 11,057.4 11,876.2 12,164.8
Farm non food crops - 2,059.5 2,349.3 2,542.9
Estate crops ' 610.7 .445.5 481.8
Livestock and Products 1,754:3 1,841,6 1,925.7
Forestyy . = ' ' 994,2 907.5 875.2
Fishery .. 1,220,1  1,253,1 1,311.2
“Total 17,696.2 16,673.2 19,301.6

Source: Statisticai Yearbook of Indonesia, 1986

Table 2.9 Composition of Production Value of Farm Food Crops
at 1981 Comstant Prices

Unit: billion Rp

1983 1984 1985 1986
Rice 4,482.8 4,822.5 4,914,0 4,944.5
Corn ' 593.9 625,7 532.0 658.7
Cassava 576.6 676.7 670.4 767.2
Groundnuts 302.4 343.5 356.3 388.5
-Soybean 201.9 279.7 325.9 441.2
Green peas ' 78.1 83,4 80.6 84.5
Vegetables 833.4 1,223.3 1,223.3 1,223.3
Fruits 1,761.5 2,903.5 2,903.5 2,903.5
Total ' 8,983.3 11,117.0 11,159.5 11,562,2

Source: Rancangan REPELITA V Pertanian Tanaman Pangan (Draft II)



production., Reversely: some ' surplus rice has been 6xpor£ed after
1984/1985, Recently trade balance of agricultural products improved but
decrease Qf 0ll income i1s still eminent, Therefore Indonesian Government
attaches ' lmportance ' to subétiﬁuting ddméstic.agricultufal_prbducté for
importéd agricultural. products and is encouraging to expand export of

agricultural producfs,
Table 2.10_ Balance of Trade

Unit: miliion US$

“Import . Export
o e - Balance
Total © Fobd'~  “Total  Crude 01} '
1980 - 10,834 - 1,285 23,950 17,785 . 13,116
1981 13,272 1,356 - 25,165 20,669 11,893
1982 16,859 1,074 22,328 18,408 55469
1983 16,352 1,135 . 21,146 16,153 4,79
1984 13,882 676 21,888 16,045 8,006
1985 10,262 - 556 18,587 12,757 8,325

Source: StatisticaiIYeaIbpok of Indonesia_lQBé?.1986

Table 2,11 Volume and Value of Food Import

1983 1984 1985
1000 million 1000  million 1000 million
ton Uss ton uss ton . US$
Food crops 3,392 878 2,423 609 1,888 469
Animal products 87 123 99 105 31 87
Prepared food- . 440 267 382 158 407 - 134
stuffs, beverages ' '
and tobacco |
Animal and 13 12 95 53 53 36
vegetablé fats
and oils

Source: Indikator Ekonomi, Augustus 1985, Tbid, Februari 1987



Table 2,12 Trade Balance of Rice

Unit: 1,000 tons

Year Import  Export Balance
1979/80 2,606 2,606
1980/81 1,229 1,229
1981/82 - 2,371 : 2,371
1982/83 506 506
1983/84 1,117 1,117
1984/85 187 96 91
1985/86 - 412 412
1986/87 - 101 101

Source: BULOG

2h3;3 Supply and Demand of Food Crops

AtCOrding to the fqoﬁ balance sheet in 1984, the consumption volume of the
mﬁih'féodé'is lérger in the following order; rice, cassava, corn, sweet
potato and wheat flour. Indonesia is self-supporting almost all foods to
méet the food demand. But the deficiency of foods is filled by import,
the volume of import .being large especially as to wheat and soybean.
Becaqéé there is mo domestic production of wheat, it is impossible to
produce it by herself. After attaining self-sufficiency in rice in 1985
Ipdbnesian Government plans to attain self-sufficiency in sovbean as a

' nekt big target of increasing food production.

The table of per capita nutrition intake shows that consumption volume of
rice 1s very large among the main food crops and it is a main source of
- calory and protein intake. Over one half of fats is supplied from coconut
and palm.oil. Indonesian people take in a large part of proteins and fats
from ﬁlaﬁt foodssand the conzumption volume of animal foods is relatively
small. Maln sources of proteins are soybean and corn_other than rice.
Soybean is_méterial of Indonesian typical side dishes such as Tempe, Tofu,
etc., and at the same time it is the cheapest source of protein. Therefore
attainment of self-sufficiency in soybean will serve not only for saving

foreign exéhange but also improving the nutrition level of the people.
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Table 2,14 Pér Capita Nutritlon Intakes in 1984

Consumption Volume

Célories Proteins Fats
kg/year g/day Cal/day g/day g/day

Rice 140,20 384,11 1,383 26.12 2.69
Wheat flour 6.18  16.93 62 .51  0.22
Corn = 27.35 74.93 216 5,60 2.36
Fresh corn 0.98 2.68 3 0.11 0.03
Cassava 60.66 166,19 182 1.50  0.37
Tapioca 1,064 2.85 10 0.01 0.01
sweet potato 11.88  32.55 34 0.50  0.20
Sago 0.78 2.14 8 0.01 0.00
 Sugar 11.10 30,41 111 0.05 0.15
Beans & coconuts 21,77 59,65 217 10.15 17.50
(soyﬁean) 6.51 17.84 59 6.23 3.23
(Coconuts) 10.95 30.00 108 1.02  10.41
Fruits 25.83 70.76 35 0.46 0.17
Vegetables 17.07 46,80 14 0.80 0.16
Meats 3.43 9.40 19 1.42 1.46
Eggs 1.65 4.51 8 0.58 0.55
Milk 3.90 10.69 7 0.34 0.38
Fishes 11.09 30.38 20 3.56 0.61
Plant fats & oils 7.52 20.61 184 0.07 20.47
Animal fats & oils 0.13 0.36 3 0.00 0.35
Total 2,516 $2.79  47.68
{(Plant foods) 2,459 46.89 44,33
(Animal foods) 57 5.90 3.35

Source: Food Balance Sheet in Indonesia 1984
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CHAPTER 3 ~SOYBEAN PRODUCTION

3.1 Government Policy of Soybean Production
3.1,1 "Fhe Fourth Five-Year Development Plan (REPELTITA IV)

Aftef attaiﬁing'self—sufficiency in rice the Indonesian-doﬁernment has
béen endeavoring to attain self-sufficlency in secoﬁdary crops, especially
in soybean. Dgriﬁg the plan period.1934—1988, the Government plans to
increase total harvested area from 829,000 ha to 1,025,000 ha, yield per
hectare from 0;95 tons/ha to 1;15.tons/ha and total production from
783,000 tons to 1,179,000 toris. The strategy of increasing soybean

production to achleve above production targets is as follows.

{1} To meet domestic demand, to increase farmers' dincome and to

" reduce soybean import.

(2) To achieve self-sufficiency in soybean by the end of Repelita
v, '

{3) To increase the number of farmers engaged in soybean production

bY'meéns_bf application of techinical package.

(4) 7o motivate farmers to adopt a more efficient cropping pattern

which is-based on local climate and annual rainfall.

(3)- To conserve and dincrease soil fertility through land
rehabilitation, such as liming and soil conservation, and also
to maximize utilization of water irrigation in rain-fed paddy

fields.

Self~sufficiency in soybean will be attained through intensification,

extensification and diversification programmes.

Tntensification progrémme. is an extension system that succeeded in
increasing tice production. Under the programme, use of improved seed,
cﬁemical fertilizer and pesticide is recommended to individual farmers or

farmers groups, and agricultural credit, and technical advice are given as



Can. 1nstitutiona1 framework for its guarantee._;
Extensification programme whose main. content is land imprcvement through
" liming started in the transmigration areas &nd in farmland where the soil
condition is not good in 1985186

Dlversification programme aims - to improve the ~land . use: ratio through'
planting soybean in fallow-land and 1n farmland unsuitable for - rice-
production, and through intercropping of snybean With sugarcane, cotton or

coconut,

Table 3.1 Production Targets of Soybean in REPELITA IV.

1984 1985 1986. 1987 . 1988

‘Planted area (1,000 ha) . _
. Intensification : - 629 719 819 890 960

Extensification . 200 172 . 131 - - 97 . 65

Total | 829 891 950 987 1,025

Yield per hectare (tons/ha)

Intensification 1,05 1,08 1.13 i.16 . 1,19
Extensification .- : 0.63 0.62.0.60 0.60 0.60
Total _ 0.9 0.9 . 1.06- 1.10 1.15

- Total production (1,0007ton) , . _ Lo .
Intensification : - 659 779 924 1,028 ' 1,140

Extensification 124 106 79 58 139
Total _ : 783 - 885 1,003 1,086 1,179

Source: Kebijaksanaan.dan Langkah - Langkah
Operasional Pembangunén Pertanian
Tanaman Pangan REPELITA IV.

3.1.2 The Fifth Five-Year Development Plan (REPELITA v)

Durlng the plan period 1989 - 1993, REPELITA V pians to increase total
soybean production by 28.7% from 1,567,000 tons to 2 ,017,000 ‘tons.
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This target - will be attained through expanding harvested land and

increasing yield per hectare,

Java island 1s the largest producing area of soybean in the country but
the land use ratilo has alreédy reached at weximum level, therefore annual
grdwth‘raterof harvested area is set at 2.13% and that of total production
at 5.35%. Concerning the outer tefritories, a wide tract of land remains
intact, therefore the annual growth rate of harvested area 1s set at 5.96%

and that of total production at 9,09%,

_ Tabie 3.2 Production Target of Soybean in REPELITA V

1989 1990 1991 1992 1993 Annual
h ' ' ' growth rate

Harvested area (1,000 ha)

Java island ' 1,026 1,048 1,072 1,092 1,117 2.13
Quter territories . 456 483 511 541 . 574 5,96
_ Indonesia - 1,482 1,531 1,584 1,633 1,691  3.35
Yield per hectare {tens/ha)

Java island _ 1.07 1.10 1l.14 1.17 1.21

Outer tetrritories 1.03 1,07 1.10 1.13 1.16
.Indqnesia SRR . o 1,06 1.09 1.12 1.16 1.19

Total prodUCtion(l G600 tons) - ' .

Java -island : : 1,096 1,154 1,218 1,280 1,350 5,35
OQuter territories 471 514 561 611 667 9.09
‘Tndonesia 1,567 1,668 1,779 1,891 1,017 6.51

Source! Rancangan REPELITA V Pertanian Tanaman Pangan (Draft II).
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3.2 TForeign Ald Projects for Secondéry=Crop‘Develoment'and Seed-

Production
3.2:1 Secondary Crop Development Projects -

(1) Secomdary crop intensification project (1978 - 1981, 1982 - -
1986) by FAO/Belgium. : : ' .

This project is being executeéd by thé‘Directérate.of‘Fbpd Crops
Production Developméﬁt ih association with ‘FAO and is. being
funded - by - Belgium: bilateral aid.” The project undertakes
fertilizer trials.and demonstration in nine provincés, that 1is
Aceh, West Sumatra, Lampung, West Java, West Nusa Tenggara, East
" Nusa Tehggafa; Soﬁih Kélimaﬁtén, " Sputh Sulawesi and Central

Sulawest,

(2) ‘Assistance for increased soybean production in' East Java

(1982 - 1986) by FAO.

This is .a ;technipal‘ cdéperatién project to :in¢geésé ébeeéh
production in East Java Province. FAO had been ﬁfopagatingrthé
intensive cultivation method of soybggn_ by . establiéhing_ 17
demonstration farms in Pasuruan, 12 in Lumajang, 15 in Jember
and 10 in Banyuwéﬁgi.f The objective group of the tééﬁﬁiéél
cooperation 1s farmers groups and the project Includes a

training programme for them.
(3) Secondary food crop development project (1983 - 1988) by USAID

This USAID-financed project assists the Directorate General of
Food Crops Agriculture to increase prodﬁction and to improve the
marketing system of secondary food crops, especially maize,
soybean, groundnut and cassava in three provinces; Lampung, East
Java and South Suiawesi. This 1s basically a pilot project to
experimeﬁt with and to test new cropping systems, to improve
post-harvest operations, and to develop the market for secondary
crops. The main aspects of the proiect are: provision of a

production and marketing infrastructure, extension, demonstra-
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(4) -

tion ‘and fileld trials, -and 'fraining. The filrst fields were

- planted in September 1984

Soybean Extension Project (1985 - 1989) by the Republic of

Tailwan .

'This 18" a technleal cooperation project by Talwanese experts.
;-The'pufPOSe of the-project is.tofprovide-extension service for
'debean' production at the farmers' levél. There are three

 proj§ct“sites in Joﬁbang;'PacitanVand Sumenep in East Java. But

~-;in,Pacitaﬁ'and“Sumenep the project dis st1ll in the preparation

stage, The Taiwanese experts have been endeavoring to propagate
thelr  intensive cultivation method, organdzing farmer groups
with package assistance mainly composed of pesticlde and
fertilizef to be_gi?en_to.demonstration farms which are groupéd
into_units,.one unit "of these farms farming 5 ha altogether.
Thelr target of extension 1s about 2,000 units during 1985 -
1989.

3.2.2 Seed Production Projects,

(1)

(2)

Seed I1 Project (1982 - 1989} by IBRD

The project aims to improve the availabllity of quality seeds
mainly for rice and partly for palawija by providing seed
processing facilities and by establishing 18 medium-sized and 6
small-scale seed processing centers (SPC's) and by improving the
ten existing centers. Total cost amounts to US$35,000,000, of
which US$15,000,000 is financed by loan, and the project covers
13 provinces: HNorth Sumatra, West Sumatra, West Java, Central
Java, Jogiakarta, East Java, South Kalimantan, South Sulawvesi,

North Sulawesi, Bali, Fast Nusa Tenggara, Riau and Jambi.

Pilot project on integrated soya and Food Crops Development,
Muara Bungo (1978 - ) by EEC.

This pilot project at Muara Bungo, Jambi Province, was designed
as a pilot farm ¢to develop effective farming systems for
transmigration settlement areas. The project aimed in

particular at the development of efficient soil conservation and
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:identifi@ation dfagaﬁpropriate;-rdtatioﬁauof”,crOpsDﬁaﬁd the
development of'cﬁitivation methods,*andialsq‘esﬁaﬁliéhment of
appropriate channels to eXtend these findings to the féﬁmers
’concerned;: While these1acfivities éfE,still being;ﬁ§ntinued,
the 'multiplicétioh"of palawijé-'séed' has. become{,the..primary
objédtiﬁe_-of “the p?dject. 'The ;necéSsary  facilities were
_constructed,=pro¢éssing=and storagé?équipment was installed, and
~in the:1982/83r§iSCal.yééf;théifi¥$trpléntationﬁwas started -for
seed . production. - Acﬁbrdiﬁg.jto the original plan -EEC "is to
_cooperaté in lzzﬁroyinces, but\this~plan was susﬁended because
operation of the séedtproceésing.center in Muara. Bungo has not

been satisfactory.
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3.3 Actual Conditions of Soybean Production
3.3.1 Production Circumstances
(1} Area, production and yield per unit

The ammual treﬁd of harvested area, production, and yileld per
unit area of 'soybean 1n Indonesia 1is shown in Figuré 3.1.
According to - the figure, the harvested area increased by
approximately 42%, totalling 1,120,000 ha in 1986, while it was
approximately 780,000 ha, in 1979; The production also reached
approxiﬁately_i;léD,OOO tons from 850,000 tons, representing a
remarkable increase of 67%. During thls same period, a rise
from 0,87 tfm_ to 1.0 ton/ha was also seen in yield per unit
area, representing an increase of 15%. From this trend, it may
be proper to judge that the effects of the technical improvement
mﬁst“have greatly-éontributed to production increase, combined
wifh'the expansion of cropping area. Actually, however, the
domestic demand for soybean continued to remérkably increase
during the gsame period. The dimported amount rose likewise,
reaching approxiwmately 400,000 tons in 1984, and this trend
seems to still be going on. Now under_these circumstances, the
nation has made further efforts to attaln self-sufficiency in

soybean.

Table 3.3 Production Condition of Soybean

in Provinces for Study

Province Harvested Area v Production ¥ Yield per Unit
(Ha) ¢ {Ton) ? {Ton/Ha)

Jambi 2,616 0.2 2,718 0.2 1.04

S. Sumatra 15,455 1.4 14,651 1.3 0.95

E. Java 443,956 39.8 453,723 39.9 1.02

Bali 19,762 1.8 20,948 1.8 1.06

N, Sulawesi 20,000 1.8 21,160 1.9 1.06
Indonesia 1,116,415  100.0 1,137,152 100.0 1.019

Reference: Ramalan I Produksi Palawija Di Indonesia, 1986
Departmen Pertanian
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Table 3,3 shows the harvested aveas, production and yield
_per unit area of soybean in five provinces which were chosen
for this study. According to this table, Fast Java Province
is a .major producing area; accounting for 40% of the total
‘harvested area as.well as the total production in Indonesia,
followed by South Sulawesi,'Bali, South Sumatra and Jambi
.each of which has a cropping area of around 20,000 ha or
less.and produces below 2% of the total. Thus, they are far
below those in Fast Java. Actually, however, yield per unit
area is almost on the same level of more than 1 ton/ha in
all the provinces ekéept in South Sumatra. _
In this way, Java island accounts for 80% of the total
crxopping area for soybean in Indonesia, at present, with
East Java Province at the first on the ;list, but the
éxpahSion'of the cropping area has reached the limit. On
the contrary, the cropping area for soybean has been
gteadlly expanding 'in the outer dislands, even though they
have problems of land improvement, introduction of suitable
varieties, - multiplication of quality seeds, technical

fmprovement and so on.
_(25 Outline of production in the Provinces

1 Jambi Province
a) Major producing area _
‘Mountains of more than 2,000 meters of altitude run
through the western part of the province from north to
south, and the foot of the mountains forms plateaus.
There are rivers along the seacoast in the east side of
thé chains of these mountains. Alluvial paddy fields
spread ouﬁ along the rivérs, where soyhbean has also been
planted as a secondary crop for several decades. After
World War TI, people started dmeigration to Thilly
plateaus or peat zones along the seacoast {Pasan surut)
from Java island and have planted soybean as the basie

crop in the area for upland crops.
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b)

The harvéstéd area -for soybean 1is 72,616-ha, and the
- production 1s 2,718 tons in Jamwbi Province, and the
major producing areas are bothﬂpreféCtufés (Kabupaten)
of Muarabungo Tebo and Sarolangun where there are lands

suitable for soybean production (Refer to Figure 3.2).

- Table 3.4 Status of Farmland Possession -

Size (ha) ~ Ratio of_Farm Bouseholds (%)

More than . 2.0~ : . 21
1.5 - 2.0 _ 71
1.0 « 1.5 ' 7
0.5 - 1.0 - : 0.
Note:

Survey: July, 1987
Place : Kab. SAROLAGUN, Baki Bulan Village

Outline of Production Status

According to Table 3.4 which shows the status of farmland

possession, the land area which farmers possess including
reclaimed lands is genefally lafge with the cropping area
for soybean of 0.25 ~ 1.0 ha in upland crop areas and 0.5 -
2.5 ha ip paddy areas per farm household.

Drill seedlng (tugorl) is common for soybean, cultivatlon
(tugorl) in both paddy field and upland field. Since the
upland Crop' areas of reclaimed iands mainly consists of
laterite soil of reddish yeliow color and is sterile, the
yield per unit area.is less than ! ton/ha. But, the paddy
area is fertiie, 80 jield per unit area is almost 2 tons/ha

in some filelds.



@ 10,000 _tons

Figure 3.2 Major Producing Areas of Soybean in Jambi Province

'I.‘hé authorities_ concerned of the _proﬁince had promoted a
demonstration farm programme for production and extension of
.sofbean providing necessary agricultural inputs for product-
ion (fertilizers, agricultural chemicals, root nodule
bacteria) to producing areas in cooperation with EEC Seed
Production Farm since 1984, The farmers of 2,425 households
(area of approximately 970 ha) have participated in this
programme so far, and thus the yield has steadily increased.
{Refer to Table 3.5)
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2) ~ South Sumatra Province

@ 10,000 tons

Figure 3.3 Major Producing Areas of Soybean in South Sumatra Province

‘a)

‘Major producing. area

South Sumatra Province resembles Jambi topographically.

A chain of mountains running southward in the western

" part of Jambi also goes southward in the western part of

South Sumatra, ranging farther into Lampung Province.
Along these mountains there spread out plateaus of high
altitudes. Rivers rise toward the. eastern coast and
alluvial paddy fields spread out on the basiﬁs, where
villagers have been growing soybean as a secondary crop
for off-season paddy fields, - Soybean was introduced to
the mountainside plateaus and was grown with the slash-
and-burn method in rubber forests and they have been
playing ‘an important role for production increase of
soybean, On the other hand, the plateaﬁs of the
southern part have been used for paddy as well as for
upland crops, and many people immigrated there from Java

island since Holland-reign. Immigrants are still
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b)

flowing'into the area around- and:the cropping area for

eoybean has been expanded to the upland field and the

- paddy field by them,

The harvested area of soyhean in South Sumatra Province
is 15 455 ha, and the production is 14, 651 tons, The
majo: producing -areas ‘ate . the following three
Kabupatens,f Musl Rawas, .Musi ‘Banyuasin and Organ
Komiring flir. o R

Table 3.6 'Status 6f'Farmlénd Possession

Size (ha) . Farﬁ Households,(%)
1.5 ~2 G2

1.0 - 1.5

0.5 - 1,0'} | %6

10.25 - 0.5 - 2

Survey: July, 1987

Outline productiou status’

 According. to Table 3.6 which shows the status of farm-

land possession, the farm classes of around 1 ha account
for a high proportion, as. is the .case with'Jambi. The
areas of forests are not dncluded in this table. In
this area, rubber-gardené*are_run-in combination with
coffee ;gérdens, and the income from these gardens
exceeds that from upland-crops-and-ticé. The immigrants
from Java have adopted the - same | cropping system as
natlve settlers. - .

Cropping ‘area of soybean per -farm household in this
region is around 0.5 - 2.0 ha, while yield per unit area
of soybean cropping is high for both rubber forests and
paddy fields, representing the figure of 1 - 1.5 tons/ha
approximately.

The seeding method is non-tillage drill seeding between

rice sutbbles in the case of soybean as a secondary:
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~-crop: of paddy - fields, while it is drill seeding aftex

weeding  in the case of soybean cropping dn rubber
forests. As for a round of cdropping years in rubber
forests, soybean is continuously cropped until growth of

rubber trees makes it = impossible to crop soybean

‘underneath by shading. -
“The ‘geographical situation - in South Sumatra is

complicated. . and land’ consolidation 1s very little
advanCed; Since 1t is difficult  to obtain quality

“geeds, . local varieties are used there, and the expansion

programme'for soybean production has been started with

- the areas whose land conditions have been improved.

- 3) East ‘Java Province =

>

b)

Major. producing areas
High mountalns' {(volcanic mountains, étc)_of the altitude
of épp;oximately 2,000 = 3,000 meters range from west to

east in the southern part of East Java and rivers issue

- geaward from these mountains. The alluvial, fertile

plains spread out on the basins and along the seacoast

- to form a vast paddy zone (217 of the total). The

plateaus at the foot of the mountains have been used as
an upland crop and horticulture crop zone (25% of the
tof:al) .l

The harvested area in East Java is 443,956 ha and the
productioﬁ is 453,723 tons, accounting for approximately
QOZ_of the total soybean production in Indonesia. Thus,
soybean has a c¢lose relationship with paddy as a
secondary crop. The producing areas are widely
distributed all over the province and the following are
the names of Kabupatens arranged according to
production |

(:) Jember () Banyuwangi C) Pasuruan
C) Ponorogo () Lumajang

Outline of production status

Table 3.7 shows village examples and the provincial

average of posseged farmland. According to this table,
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,farmers of the seele'of below 0,5 ha- reach more than

50-60% - and it is- clear that the farming scale has been
becoming smaller.. . Consequently,~it is_eetimated that

- most . of ‘the rcropping areas. for ~soybean per farm

'household may. be. less than 0.5 hay.

The yield per. unit area 1s on-a. high 1evel, representing

:-1- - .2 tons/ha, since__the soil .is fertile . and the

intensive . method ' eombiﬁed o withe high fertilizer

'appllcation has been adopted here. -

As- for the seeding method, which ditfers depending on

land - conditions of,paddy fie@ds,and farming patterns,

ridge sewiﬂg ~and effernfillege. broadcast sowing are

_often  seen. In dry areas 4where water supply"is

.insufficient, afterﬂtillage drill sowing or non-tillage

betwen stubbles_holes sowing are preferred. Thus, the

relationship between. seeding pattern and water content

. of the.soil seems to-becloge., -

-~ The - authorities . ‘concerned .of the province have

reinforced their: efforts to lower the cost and _te_
heightén'.the* productivity, . by improving the crop
rotetion system . - for i 'secondary .- crops for. paddy
field'(Demonst:atieniferms ~.25), demonstrating group
culture (USA Aid ‘Cooperation), improving teCHniques and
demoestrating et sites, rationalizing the application of
fertilizer {Cooperaﬁion by Taiwan) and utilizing

4 10 I0AR
s

{ 3

PN W)

Figure 3.

@ ).0,000 tons

4 Major Proudcing Areas of Soybean in Fast Java

3-16



“demonistration farms of extension centers. The expansion

" of cropping area has veaclied: the :limit in this pfovince.

Table 3.7 Status of Farmland Possiéibn

DistributiongRétio'(Z) .

 Size (Ha) - : _ i
s 7 Number -of Farm HouSe- Provincial
. .- holds « . Average

2.0 3.0 0 T2

1,5 = 2.0 o

1.0 = 1.5 r8 o Fu
0.5 - 1.0 40 22
0,25 - 0.5 K1 26

1

ess:than 0.25 10 36

Note: Survey: August, 1987 _
' The number of hoiuseholds: 80
" Names of villages: Kartini
" Provincial Average: Annual Report on Farmers, 1986.

4) Bali Province

éj"ﬁéjor pfodﬁcing areas

Mountains run through the central part of the province a
little to the north from the west to the east and higﬁ
_peaks of around 2,000 meters:range'at the central part
of the ﬁountaiﬁs, forming a watershed. Countless vrivers
flow down toward the seécoast in évery direction from
‘that watershed and the plains spread out on the basins.
Lakes and swamps are scattered arouﬁd the mountain top
and rivers are separated into small branches. Thus, the
region is blessed with ample railnwater and terrace paddy
fields are developed from the plateaus of the mountains
downward to alluvial plains from the ancient days.

A well-known - systematic :irrigation- methed has been
utilized for introduction of soybean as a secondary crop .
of paddy field, and it covers nearly 20,000 ha of
harvested area for soybean. Its production has reached
as much as 20,000 tons, though Bali is a small province.
Major producing areas of soybean are Badung and Gianyar

Kabupatens located in the East-Central part of the
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province " which produce more - than 50% of the total

SOybean production 1n the province.,

@ 10,000 tons

Figure 3.5 Major Producing Areas of Scybeans in Bali Province

b)

Outline at production status

The following table shows a compérison between the

northern and the Southern parts of the distribution of

_farms in each class of possessed farmland broken down by

size, According_to the‘Table, the farmers of 0.5 - 1.0
ha account for ﬁoarly half in.the northern part while in
the bouthern pait, since «¢lass dissolution  has
remarkably developed the class of 0.25 ha accounts for
as much as_94/, which mosfly oonsisto of farmers engaged
in tourism as their méio job. Therefore, most of the
farm householdo ﬁossess less than .5 ha of farmland in
the south, while @any of thoée in the north more than
1.0 ha of farmland.

3-i8



Table 3.8 Distribution of Possessed Farm Land in Villages

Disﬁribution Ratio (%)

Size.(Ha) A Village (North) B Village (South)
0.5 -1.0 Y 1
- 0,25 ~0.5 . o 26 ‘ - 5
below 0.25 = . U < R 94
Number of Households - 58 households 123 households

Note: = Survey: August, 1987 o _
Names of Villages: (A) Bkan Jati, Buleleng Kabupaten

(B) Dblod Baryn Sayan, Badung Kabupaten

As ?f&gréss of tourlsi pushed dissolution of full-time
farm household class into the part-time ones, soybean
cultivation is -strongly oriented to labor-saving.
Farmers in the east-central part near sightseeing spots
soﬁetimes omit work for weeding after seeding, spraying
of chemicals, harvesting works and so on, and naturally
it leads to production decrease in many cases. The
north had been a soﬁbean production area as a secondary
crop for a long time. A cropping of soybean after paddy
has been carried out for a long time by broadcasting on
the gfound. Although largely quickened rice cultivation
cropping system made it possible to crop soybean twice
féilowing rice feaping. Problems about weediné still
remaln with the direct-sowing 2-cropping system of
sdyﬁean, which causes per unit area yield to lower.
However, since the soil is fertile, the yield per unit
is.shifting constantly on a high level.

As for cultivating sﬁstem, soybean 1s cultivated twice
by ho~tilling, no-fertilizer .and by direct seeding
method for several decades in the north, while they are
cultivated 'twice by seeding in holes between rice
stubbles without tillint in the east. In both regions,
there can be seen tendency to input.less manpower for
éoneaﬁ production, and generally speaking, the required

labour was less in comparison with other provinces.
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_ 5 North:Sulaﬁasi-Provincé-

a) Majof-producing areas
"A'réngé'éf monﬁté1ns_rpns through the central part of
the provinCe{and1péak812,OOO m_hiéh”éré scattered there.
" The fivefs”flow down'td reéch’the{sga'of'bbth the south
and the nofth"fdt_ these ‘mountains to  form alluvial
plains at 'the::basiQS' where paddy’ fiéiﬂé spread out.
These paddy:aréa-ﬁonCentrate inithe]tentralfpart of.the
province'and.it is a producing area for soybean as 4
secondary crop\of"paddy-fiei@,:;?he hhrféstéd'afea.of
SOybéanrin this“pibvincé ié Zb;bdo'hé'and-the'production
is 21,160 tons. The main ptoduciﬁg areas, as shown in

therféllowing Figure, 1s Bolaang Mongondow Kabﬁpaten.

Figure 3.6 Major Producing Areas of Soybean in North Sulawesi Province
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b)) Outlitne of Production Status

Table 3.9 -Statué of Farmland Posseéssion

Distribution Ratic (%) =

Size (Ha) ~
S Bali Immigrants Village East Java Tmmigrants Village
Over 2.0 o : o
1,5 -:2,0 - :}58 : 1;
1.0 - 1.5 7 88
0,5« 1.0 10 10
. 0,25 - 0.5 . 25 : -

Note: Hames of Villages: Banyu Harapan: Immigrated from Ball (1967)

Molejaya: Immigrated from East Java (1973}

Name of Kabupaten: Bolaang Mongondow

“The Table 3.9 shows the distribution of the status of
farmland pbsséssion_ which was based on the survey of
the villages.

Villages of Balinese immigrants were settled into in
1967. 58% of them belong to the class of 1.5 ha or more

land possession. On the other hand, there is another

class of 0,25 - 0.5 ha and this seems to suggest
dissolution of the immigrants into c¢lasses. On the
contrary, the farmers of 1,0 - 1,5 ha account for 887%

among East Javanese immigrants and the conditions of
land possession remains much the same as it used to be
when they settled there in 1973. The scale of land
possession in this province is, as a whole, large and it
shows the same tendency as the two provinces in Sumatra.
These farmers have completed reclamation of the land
into paddy fields and adopted soybean as a secondary
crop. The cropping area per household exceeds about
1.0 ha.

There are still many farmers in this province who
cultivate crops without applying fertilizer, but, as the
occurrence rate of peéts and diseases is relatively low,
the yield per unit shows a high figure of 1 - 2 touns/ha.

As for the cultivation system, the immigrants brought in
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farming methods _from. the place they  came from,
In the Balinese immigrants' villages, they keep soybean
seeds without threshing. ;Even:nqw_in the East Javanese
immigrants’ -'villagés, they ~ have - managed soybean
cultivation _ﬁith' Jabal 'Systéﬁ} ~.As for the ' seeding
pattétﬁ,Lmost Qf.the Bali immigfaﬁﬁs-héve adoﬁted the
metﬁod.to seed 6n stripes after tilling without applying
fertilizer, while'East'Java-immigfants, adopt. the method
ﬁd seed bétﬁéeﬁ.riée éfhbbiés ﬁifhouf tilli#g; Since
both areas have beeﬁ-brdught under.cultivation recently,
the occurrence rate - of - insects 'aﬁd':diséases is
relatively low and less labour -is required for weeding.
Thus,_they héve gainedlhigher yiéld.with comﬁaratively

iess labour.
The provincial Government have developed a plan in

Gurontalo  Kabupaten -in  order to prbmote production

increase of soybean,
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3,3.2 Cropping System
(1) Baslc guldeline for selection of crops

- The . Directorate of Food Crop Production Development of the
Central Government recommended standards for selecting suitable
.crops by the amount of rainfall in each season for making basic

~guldelines to decide on a cropping system and a crop rotation
system, as shown in Figure 3.7,

Rainfall
(rua/month)
. 200 -
100 ~— - . .
60 /// —— e - .
- Drought Resistant __L,jfftfﬁaxﬁﬁ
I Crops }
e . T T e T T3 U8 T (month)
'Upland
Crops ‘ . ] ]
P
e
Padd
addy a
[+]
=
Upland e
Crops H
(=]
=y
e

Season

Drought ResistancerJ
Crops

Gregarious Crops

Basic Cropping Pattern

Forest Trees

Source: Dlrectorate of Food Crop Production Development,
Ministry of Agriculture

Figure 3.7 Rainfall and Basic Standard for Planting
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(2)

According to thils figure, the rainy season :(December - Match) of
200 mm monthly'rainfgll is thought to be the optimum period for
paddy cultivatien. That of 100 - 200 .mm is, likewise, indicated
as the optimum peridd' for ﬁplénd _crops and _6ff~sé350n' paddy
field crops;. while 'cha_t= of 60 -.-'?100_‘mm- to be that for deep

rooted crops such as cassava, gregatious gramineous crops, etc.

- The dry seasom (July - September) -of rainfall below 60 mm is

classified into the planfingiseaSOn”for drought<resistant crops

and arbor crops.
Cropping pattern

In every province, an agricultural office of eécﬁ Kabupaten is
to present to the centrai'Govefﬁﬁéﬁt‘a draft guldeline énd'a:
draft plan for selection of cropping .pattefﬁs'-fof' paddy and
other secondary .crops.-:After 'approvalx-of the  drafts by the
central deernﬁent:- the diaft_“"ﬁlans.[ are 1brought, into
implementation for extension through local exteﬁsion.offices.
The Figure 3.8 shows the major cropping patterns in relation to
the soybean production brdken down by provinces where the study

was conducted.
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Transient Period Rainy Season Transient Period Dry Season
Month/Oct, | HMov. | Dec. .| Jan. | Feb, | Mar. | .Apr, | May .| June.! July | Aug. | Sept,
1. Jambi
(n Soybean

Paddy Cowpea
e I - S
. Sweet potatoe
(II) Paddy (Tidal Swamyg Flelds) -édybéan Maiize
2. South Sumatra
(1) Paddy Maize
e - Yo
Soybean
3. East Java
(1) Suyﬁéan Paddy Paddy
(1I1)
Soybean Paddy Paddy
(1110)
Soybean Paddy : Cowpea
et e >
Sweet Potatoe
4, Ball
(1)
Soybean Paddy Cowpea
5. HNorth Sulawesl
1)
Paddy Soybean Haize
{17
Soybean N Paddy Maize
o
Source: Anjuran Teknolgi Produkei Padi Palawija dan Pola Tanam Tahun 1985

Figure 3,8 Guideline on Cropping Patterns
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The general tondoncy in cropping patterns in’each province is as

follo_ws

1) Areas of Off season Paddy Fleld Cropping
One or two oropping systems of soybean are practised during
both transient periods {Rainy Season«H—Dry Season)

2) Upland crop areas
Upland rice and maize are- cropped in the rainy seagon, while
pulse - such as goybean etc. are cropped in both transient
periods. Lassava has been grown throughout a year since it

has a vesistance to drought.

(3) Actual cropping patterns in each région.

Jamb1l Province

Pattern/Month]Jan., Feb. Mar. Apr. May June July Aug.  Sept. Oct. Nov. Dec.

Soybean Paddy Soybean

Soybean Upland Rice

South Sumatra

Pattern/Month|Jan. Feb. Mar. Apr. May Jume July Aug. Sept. Oct. HNov. Dec.

Paddy ~ Soybean Soybean

11
Soybean Soybean Soybean

East Java

Pattern/Month{Jan. Feb. Mar. Apr. May June July Aug, Sept, Oct. WNov. Dec,
I [ | =t
Soybean Soybean/Maize - Paddy
1I - - — [ S
Paddy Soybean - Paddy
111 e I -
Soybean Maize : . Maize
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Bali

Pattern/Month|Jan, ¥Feb, Mar. Apr. May June July Aug. Sept. Oct, Nov, Dec.
2 T S = ' : -
Y JPaddy Paddy ] Soybean
11 e - —
Soybean Soybean Paddy
111 e . - - ~eamr————
Soybean Maize, Others

North Sulawesi

Pattern/Month |Jan, Feb, Mar, ‘Apr. May June July Aug. Sept. Oct. Nov. Dec,
I - s - - -
Paddy Soybean Soybean
e e ———
1T - "
Soybean I Soybean T1 Paddy
{Soybean ' :
© .3 cropping + - . e . —
Paddy Soybean 11T Paddy Soybean 1

Figure 3.9  Actual Cropping Patterns for Soybean of the Farmers

~1} 7 Jamb i

a)

)

The ' cropping pattern for upland crops in the reclaimed
region was to grow upland rice in rainy season and
soybean in the shifting period toward dry season, to lay
the fields fallow during dry season and to grow maize,
mung beans etc. during the transient period toward rainmy
season (Pattern I). The rainy season in this region was
known to be April - June rather later than in other
regions.

The paddy field region- has been settled in by the

natives and soybean as well as paddy has been grown by

" them :from a few decades ago. Their cropping pattern is

to single-crop paddy In the rainy season and crop
goybean twice in both transient periods (Pattern T1I).
Yield of paddy was on a high level, adding up to
8.0 tons/ha. On the other hand, rubber gardens are also

run in combination with them.
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2)

3)

4)

5)

South Sumatra

a)

b)

The cropping. pattern in  the paddy fleld region was to
singleucxop paddy once in the tainy' season and crop
soybean twilce after that in. the same way as in Jambi

(Pattern . They have bEén also running rﬁbber and

-‘coffee gardens.

Tn the rubber garden region,xrﬁbber as well as coffee

‘gardens -1s. run . by slash-and—burn systemg They cut

rubber trees;which supply sap no mpre and burn them once
every thirty.years,gr 80, grow upland_rice_tﬁice in the
first year, plant rﬁbbéf trees in- the second .year and
répeat soyﬁean cioppiﬁg under the rubber trees till the
fifth year around (Pattern II) The collection of sap

from rubber trees starts in around the eighth year.

East Java

a)

b)

Bali

a)

b)

The paddy field region is divided into two types; i.e.
(1) Paddy Priority Type and (II)” Soybean Priority
Type. In the caée of *(I); they 'cfép paddy twiée in
rainy season and during the shifting period toward dry
season, and crop_soyﬁean_omce'during the shifting period
from the dry season to rainy season, while in the case
of {(I1), they étop paddy once in rainy season and crop
soybean during both transient periods.

In the upland crop region (at the altitude of 400 -
600 m), they put in maize in rainy season énd grow
soybean after that., They also grow maize or other crops
during the transient period toward the rainy season.

Cassava has been grown throughout a year.

The paddy field region is divided into two types in the
same way as in East Java.

In the upland crop region, they grow soybean in rainy
season and maize during the trénsient period toward dry

geason and lay the fields fallow in dry season.

North.Sﬁlawesi

In the paddy field region, the priority d1s placed on
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soybean, - Generally speaking, they grow paddy in rainy

 season and sSoybean after ‘that. There :is another rare
cropplng pattern of one rlce cropping followed by 3 soybean
croppings. - | - |

3.3.3: Variety
(1) Characteristics of improved varieties

'The Table 3.10 describes the major characteristics of improved
varieties of soybean in Indonesia. The total of 22 varieties

were reléased'as improved varieties by 1987,

Origin:

Four improved vérieties were introduced from IRRI of . the

Philippines, 2 from the USA and Formosa. 3 were selected from
Aamqng traditional ones, and 13 were bred by crossing domestic

ones. Thus, it reaches 22 varieties as a total.

Grain color:

The grain color of soybean 1s mostly yellow and one - two
varieties are colored green or yellow tinged with green. There
ﬁsed to be soybean of green color in Bali before the Second
World War and they were highly productive and resistant to
diseases and insects, but jt is said that there does not exist

this variety at all at present.

Stem léngth:

The length of shorter stems 1s 40 — 50 -cm and that of longer
oﬁes is 85 - 90 cm. Orbé corresﬁonds to a longer stem variety,
Since-fhe crops lodge due to overgrowing in fertile areas, the
pumber of farmers who grow. this wvariety has been reduced

recently in Jambi and other provinces.

Number of days for growing:

50 - 60 days for early varieties, while 90 -~ 110 days for late
vaéiéties. As the classification standards for early, medium
and late varieties have not been set yet, these which were
classified by technical cooperation experts of Formosa were

given in Table 3,11 for reference.
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Table 3.1 'Early and Late Varieties of Soybean Varieties

Classification Varlety _ . Growing Period (days)

Early . : Lokon, Guntur - +80
Medium - Presi (Pasufﬁan): Moket +95

Merdeka @ “Manalagi
Sinyonya: = 1340, Orba

‘Late - . Galunggung: Wilis, 20 +105

Source: Agricultural Technical Mission, Taiwan, 1985

Lodging=-susceptibity:
‘Special attention has been paid to this factor characteristic in
‘selection -of varieties. A  lodging~tesistant variety was

registered into improved varieties recently.

Weight of grains: -
Weigth of 1,000 grains ranges from 70 g to 160 g, and generally
" gpeaking; many varieties have '1,000-grain-weight of 100 - 120 g.

Protein & fat content:
Many of the varieties have high protein content of 31 - 45%,

‘Fat content ranges from 7 to 20%.

Yieiding'ability:

It ranges 1,000 -~ 1,800 kg/ha. A remarkable number of high
yielding varieties have been bred recently, but yield of these
varieties -iaigély varies according to soil and climatic
conditions or to the cropping season, and a few of them excel

indigenous varieties 1n yielding ability.

Disease & insect resistance
Special attention has been paid to anti-rust disease (Sakit
Karat) resistance in breeding and selection. The wvarieties of

excelling in this property have increased in number recently,
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(2)

Exteneioh-of varleties =

Table 3.12 ghows extension status of each variety in . the

5 objective provinces.

)

2)

3

4)

5)

Jambi: o B o .
The extension 'fefe of ‘Ofbad ranks top among dﬁelity
varieties, followed by’ Wills.: But, it 1is said that the

cropping area of Orba has been - reduced in fertile regions,

- as they easily lodge.

South Sumatra: _
The_extension rate of Orba ranks top, followed by Lokon.
Fast Java:

Wilis accounts_fot_abdu; 42% ‘and it has been .still on the

rapld rise,  Wilis is followed by No. 29.. Local varieties

are still widely cropped.

Bali:

The. extension rate .of ﬂilis has - reached about 51Z. This
seems tp.have resulted from the eropping'eyetem reliant on
purchased .seeds each"time. : Tﬁe;_rate cof traditiomnal

varieties is also on the 1eve1 of about 50%.

North_Sﬁlawesi:_ . .

Extended din the order of Orba, Wilis and Lokon. Soybean
has been grown in this province by immigrants from Bali and
East Java, and as there 1s no traditional variety, the
improved variety - Orba - which was introduced in the

beginning has been extended in a high rate.
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(3)  Actual situations of extension. of varieties and seed renewal of

-the farmers.

Table 3,13 Cto@p,e’di Variétié_s andHow to Renew éeéd_é

_fStﬁdiéd; ‘July - August, 1987)

Province

Ttem

Name of.Pfovince' .

Jamb,

'S, Sumatra -

.. E. Java.

L Ball

‘N. Sulawesl

1. Narletles & Yield
per- Unit (kg/ha)
Lacal (Traditional

varlety) .
Dapuros (Improved.
varfety)

Orba (Improved variety)

Lokon (Improved
variety) -
No. 29 (Improved
varlety)
Hilis (Jﬁproved
variety)
Kerincl (Improved
varfety

5900 -

900 - 1,800

101,000 - 1,500
161,000 -

[1A1,000 -

1,400 - 1,900

‘D800 - 1,000

101,000 = 2,000

{1800 - 1,140

0800 - 1,850

0750 - 1,200

[11,000 - 1,400

£A1,000

5

2. Selection Standarﬂjfor

Varieties
1) High productivity
2) Resistance to
disease
3) Guality

oo -

oo

oo

0o

aoc

3. How to renew seeds
1) Cropping frequecy of
the same varilety

2) How to galn seeds

Te grow at one's fieldd
To exchange with each

other
To purchase

2 -13

O

4, TRenewal Effects (%)
1) First crop

2} Second crop

3) Third erop

4) Fourth crop

O+i0 - 20
(45 - 15
A0

o

Q+7 - 50
+3 - 35
A+Q ~ 30

>0

£ 150
H 30

5. How to keep seceds
1) Contalner
a, Wooden box
b. Bag

¢. Spread in pods
d. Basket o
e. Can

2) Place

a. On the floor of house

b, Under the floor
¢. Storage

Oa ADb

a

Oa
Nd

Ob

la
Oc

Oa

Ad

Ca
Hoc

Ha

Hc

Noa
Oc

3-34



Province

Name of Frovince

Item Jambi 8. Sﬁ:_nat_ra_ E. Java Bali N. Sulawesi
6. .Seed :Price (RP/kg) S TR IR _
1) For purchase - 600 - 700 600 ~ 1,000 700 - 800 . 700 - 800 500 - 550
2) For sale 40D - 600 | S50 - BOD | 550 - 700 600 - 700 450 - 500
1. Sources of Supply .
a. Seed farm e fle Aa [dd Ae Oa_ Ob e  Ac Ca
b. Agri‘cultural Ab Ac Ad
" cooperative . '
c. Extension centre
d, Farmers
e. Market

Note: O- .Hany

[~ Mediim
A~ Few -
Mumber of Viglited Farmers 10 i F.ast Java Province and
5 in other provinces, totalled 30

"Table 3 13 shows the study results of the actual fact finding
study on varieties ‘and seed Yenewal of the farmers of the

region.

1)"Variéties cropped by farmers reflects a tenency of extension
of quality soybean vérieties-in-each of the provinces shown
in Table 3.12, _

~2) -As for standards for selection of varieties by farmers, they

generally give the priority to productivity. But, in East

Java and Jambi.where disease and insects come out

frequently, many farmers place top priority on the

resistance to diseases and insects in selection of

varieties. 1In the reclaimed regions or in the areas where
fewer diseases and insects come out, they give priority to
pfoductivity.

3) As for the means to renew seeds, there are a larger number
of people who buy seeds in East Java and Bali, which are
major producing provinces of soybean, while in other
provinces most of the farmers grow seeds by themselves., It
is difficult to gain new varleties and it is also not easy
to renew seeds in North Sulawesi where only one soybean

variety is more repeatedly cropped.
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4) As for reneﬁal-effécts,'éome farmers described yield
increase to be 10 = 50% in the fifst cropping, 5 - 30% in
the second and 0 - 30% in the third. But, the fluctuation
of yield according.to_croppinguééésohs ié.1argé_aszis shown
in the following Table 3.14. But geﬁeraily_spéaking, the
renewal effectris high in the:first'year and séems to be on

" the same level till the third year.

Table 3.14 Soybean Yield ACCordiﬁg'to'Cr¢ﬁping Season

(Examples of farmers)

. Classificétion South Sumatra North Sulawesi

kgfMa %  kg/Ma %

Rainy Season Cropping (January - April) - 900 60 1,800 ° 90

Shifting Period Cropping toward Dry 800 53 1,500 75
Season (April - July)

Shifting Period Cropping towéfd Rainy © 1,500 wo 2,000 100
Season (September - December) ' -

5) " Seeds are generally kept in airy and dry places in bags or
in boxes after dried, threshed and cleaned. In immigrants'
villages from Bali in North Sulawesi (immigrated in 1963},
they spread soybean seeds in pods after harvest, and thresh,
clean, sort and sow them when they use them. It is said
that they can gain high germination rate by this method.

6) Many farmers are feeling  that the purchasiﬂg price of seeds
is generally too high.
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3,3.4 Technologies on Soybean Cultivation

{1) cCultivating techniques of soybeans in the country:
. . b

As_fbf the cultivating techniques of soybean, the authorities
concerned ‘of the Central Governmenf show the basic pattern
decided in the Central Food Crop'Reéearch Institute in Bogor to
the_feiéﬁed;qrgaﬁizaficns of each province and each province
:compiles thém baged upon.it ﬁith.the guidance and advice from
the central organization.. The central organization published
the fiﬁaiiy decided guidelines by the title of "Proposals on
Producing ~Techniques énd Cropping . Patterns for Paddy and
I?éiawijah”and distfibutéd to the related organizations for the
implementation of the decided techniques. Table 3.15 shows the
.suﬁma;yiof guidelines'on soybean culture which was complled in
Centfél Food.Croﬁ Reseérch Institute in Bogor. This 1s explain-

ed below in brief.

Table 3.15 Guidelinés on Soybean Cultivation

1. Varieties 22 iﬁﬁroved varieties were regilstered by 1987,
Early and late varieties

Early varieties - Growing period +80 days
(5 varieties)
Plateaus ~ optimum for large grains
Hedium varieties - Growing period 495 days
(14 varieties)
Low-land - optimum for small grains
Late varietles -~ Growing perlod +105 days
(3 varieties)

2, Improved varleties Attentions to be pald to grow quality seeds.

(1) To grow from among newly harvested ones.
(2) Cleanliness, maturity, brilliance, purity
(3} ¥ore than 80% in germinating power
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Table 3.15 Guidelines on Soybeéan Cultivation: (Cont'd)

3. Soil conditions

(1)2 Soybean does not need surplus water.

"{2) Soilt’ should’ be wet;

(3} Soil should,bensoft.--PH ~:5.8 ~ 7.0

4, Planting time,

(1) Attentions to be paid to’ decide the o
planting time: - water: facility, ‘generative

-conditions of. diaease and 1nsects, rainfall

after harvest -
(2)  Water content in-soil. in seeding time.
(3) These should not be too much rainfall 1n
early rainy “season, ' .

- (&) Farms should be well-drained.

(5) The period from August to the following May

15 the optimum season -for  secondary.crops
qf_;ice‘_:. : . .

5‘ Plowing,
"land preparation

(i) Soybean does not need fine plowing. .

{2) "To'plow ‘with' hoes. or: spades in the:case of

: dense claylsh soll,
(3) To plow lightly in the case of soft so0il,
(4} To make ground after plowing.

6. Use of module
bacteria

To mix 5 - 10'g of module bactéria and 100 -

250 g/10 a of soil to use at farms where
soybeans are introduced for the first time,

7. Seeding pattern

Seeding density depends on soll as well as
climatic conditions and varieties, stilil,
{1) Dense planting 20 x 20 cm

(2} Normal 40 x iS5 cm

(3) - Rough 50 kX 15 cm

‘(4)° Depth of holes: 2 - 4 cm

(5)  To put 2 - 3 grains in a hole and cover
with soil. _
(6) To cover with straw.

8. Fertilization

(1) ¥ot needéd for fertile soil.
(2) Urea (N22.5) 50 kg/ha, TSP (P.33.8 - 40.5)
. 75. - 90 kg/ha for the soil in which N.P.

content 1is low. _
(3) Basic manure and additional manuré shouid

be 1/2 in the case of phosphate fertilizer

(PSP), total basic manure and introgen
fertilizer (Urea).

(4) Additional fertilization around 25 days
after sprouting, and the second around
40 days (before the flowering season)
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Table -3.15 Guidelines on Soybean Cultivation (Cont'd)

9. Irrigation and (1) Once or twice/week when  the soil is too
" dralnage dry in order to stimulate germination
R (2) To.pay attention not to cover the soil
With vater ‘in the germination period of
‘soybeans grown as a secondary crop for dry
Vfialdq. Otherwise, it will spoil the
ge1mination. ’

10, Weeding-3 - (I} First time: 2 - 4 weeks After seeding.
S (2) Becond time: Before the flowering season.

11, Prevention of Major disease and insects
plant pests (1) TLalat Kacang
(2) Wereng Kedelai
(3} Kadik Coklat
{4y Mat penggerek polong

(5) Karat

(6) Virus. To spray chemicals once in every
1 -2 weekq according to occurrence of
disease ard harmful insects.

-12, Harvest Matured econditions
: ) Falling of leaves
"(2) Stems aré tinged with yellow.
{3) Water content 25%
(4) 90% of pods should be matured

(1) To reap with sickles on fine days.
{2) To dry them on the floor for 3 - 4 days.
" (3) To thresh and coordinate.
(4) To further dry under sunshines untii
woisture content becomes 12% aund then
store in containers or sell them,

© Source: Agriceltural Tuformation Bureau, Agricultural Ministry,
' Indonesia, 1983 .
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As for the VarietieS“ as- of n1987, the nUmber=nof Improved
~varieties has reacned 22, and they are classified into early,
medium and late maturing varietles as follows. Generally
Speaking,'early'and'médinn'matnring varieties are suitable to be
planted in rainy season and late ‘ones in dry season. ‘As for
seeding patterns, drill seeding has been generally recommended.
The seeding amount has not.. been inaicated, s0, the data given by
the experts of - Taiwan in East Java Province are shown in
Table 3.16, in connection with the seeding amount which has been
*recommended at present. The seeding amount differs-according to
‘the size of grains or planting density, but, 50 kg/ha has been a

general standard.

Table 3.16 Seeding'Amounf & Size of Seeds -

Size . 1000 grain Planting Seeding Number of

weight density ~ amount " gralns

(g) {cm) (kg/ha) - “(1000xgrains/ha)
Small grains = 50-100 30-40x10  .50~60 500-600
Large grains 100 40-.-45:{107-15. 40--45 300-500

Source: Agricultural Technical Mission'Republic of China, Surabaya, 1985

Though it 1s prescribed in the column of fertilization that it
is unnecessary to apply fertiliéer to fertile soils of the
aforementioned. soybean cultivation guide each  province has
recommended to apply fertilization in most of the regions. Here
is shown the fertilization standards which were prepared by a
project team of Taiwan 1n the following Table 3.17 for

reference.

As for the other items, these standards have been applied to

them and utilized for guidance and extension by each province.
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Table 3.17 ‘Standard of Application of Fertilization

Amount of Fertilizer (kg/ha)

Ciassificatiqn o (Component:) {Conversion amount Lime
of Fertilizer)
N P_O K O : TS
2% » Urea _ P Kel
© Basic manure 10-25 80-150 .70;120 22.2—55.5 177.6-333 116,2-199,2 PH, 5.3 or
: . ’ less
Additional manure  (0-25 0 0 0=55.5 0 0 500-1000 kg/ha
Total 10-50  80-150  70-120  22,2-111 177.6-333 116.,2-199,2

Source: Agricultural Technical Mission, Taiwan, Surabaya, 1985
(2) Technical level of the farmers for soybean cultivation.

The guidelinés which were decided by-each.proﬁince; as has been
alféédy described, have heen extended to farmérs of the regions
through extension services of each province. The Table 3.18 is
the summary of the study results on the actual cultivating
‘techniques of the farmers. (30 farm households sampled, -~ that

is, 10 in East Java and 5 in each of the other provinces.)
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Table 3.18 -Soybean CultivatingiTechniques.of thé'Fatmers in a Reglon

(studied: July - August, 1987) -

 Name

Qf"P;o_\_fim;er ’

Operation
. | Jembi °|S, Sumatra | E, Jawa | Bali’ . N. Sulawesi
1, Cropping conditién
1) Cropped area (ha) _ . T I
' Paddy fields 4 2-2.51 [J0.5-1.0| 00.35-5.0
Garden flélds “[0.25-0,5] "A1.5-2.0 :
2) Cropping frequency
1 cropping/year iy _ 8 0
2 cropping/year 0 A 0. A 0
3 cropplng/year 0
2, Ploﬁlng & grdund making.
Method 2. Human power 0] Fa e} (o} A
b. Cattlé power : N H]
(cow). ) o
¢. Motive power Fa\ Fay
{tiller, {T11ler)
tractor)
) (‘Tractor)
3. Fertilization
1} Method .
a. Un the whole TAS 0
area
b Between rows &) o] ] S o0
c. No fertilization 0 01
2) Amount (kg/ha) . _
a, Urea 50 50-200 50-210 0-35(15.8) | 25-50
(N) (22.5) (22,5-90) (22.5-94.5) 1 (11.3-22.5)
b, ZA~ 50-75
4:)) {22.5~33.8)
c. TSP 100-200 100-200 50-150 §7-100 50-100
(44 03) (45-90) (45-90) (22,6~67.5) | (25.7-45} (22,5-45})
d. Kef 60-200 0-50 50-15 30-50 25-50
(K20) (36-120) (30) (30-45) (18-30) {15-30)
e. Lime ¢-2,000 0-1,500
3) Frequency of additional {0-1 (10) 0-1 {30-50) { 1-3 (20-60) | 0-1 (30) 0-1 {100)

fereilization/proportion

(%)
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Operation’

. Name of Province

Jambi

5, Sumatra |E, Jawa

Ball

N, Sulawesi

&, Seading method ~

_ 1) Plowing ~
: a. Broadcast

seeding (kg/ha)

b Row seeding’
o lkg/hay
¢. Prili seeding
2} Withuut.pldwing
" a. Broadcast

seeding (kg/ha)

b. Priil seeding
o Akgha)

4} Planting demsity
- (Row width x seed
spacefgraing)

O40-50

20x25/2-3

A 50
140

O 35-40

020-35 AI5-h0

25%80/2-3 | 30x15/2-4

{3 20-70

20x25/2~3

3 50-60

] 40-50

25240134

"'5. Cheamical spray
(Frequency)

3-6

=]
.

Weeding (Frequency)

2-3

2-3

]

Reaping, Drying

a. With sickles

B. Hith handy
sickles

#. Number of days
for drying - .-

3-4

2-7

3-7

P

2-4

8. Threshing, Cleaning

a&. Beating

" b, Beating with clubs

o o

S A
8]

a
A

Yield/unit (kg/ha)

900~1,000

1,000-1,500 | 1,000-2,000

800-1,850

1,600-2,000

Notes: Q- Many

O« Medium

4O - Few
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1

Cultivation methods

a.

Jambi.

The farmers in | transmigration areas . adopt the

‘after~tilling drill ‘seeding method for upland fields
‘ (they sow after plowing and hoeing the ground ), while

they adopt the after tilling hole seeding method ‘for
paddy fields in the native village (they take the method
of seeding after plowing, ground-making with tractors

~ and making_ ridges)._ The both villages have a large

scale of land and itsis possible for them to expand its
scale since they are surrounded by unreclaimed land.
Even though it has passed ten years since they settled
in the transmigration areas, the up 1and fields of about
1.5 ha are 1nfertile with low 'yield of soybean. On the

'other hand, the native village is located . in the

alluvial fertile paddy zone and the ﬁepplé”éfg we11woff
as _they keep garders _for 'rﬁbber_ trees and coffee 1in
cambiﬁation; Some have also introduced a tractor for

cOmmon use.

‘The following are their pratices.

Pfeparation for seeding:

Tractors are utilizéd for plowing and ground-making in

the native villages. Villagérs of_the transmigration
region lay the fields follow during dry season since it

is impossible to crop during the season.

“Pest control:

Since diséasé and 1insect ocecur 'fréquently in these
zones, the frequency of chemical spray and weeding
is_high. '

Yield:

Low in the transmigration region and high in the native

village.
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South Sumatra

Studies were  carried out on two native villages,
Priority is given on the keeping of rubber forests by
slagh-and-burn method in the upland area of village A,

and 'soybean i1s grown under rubber trees. The cropping

pattern there is croppings of soybean in a year and it
is- repeated -as long as possible (about five vyears).
They adopt the drill seeding method without tilling.

Farmers of;viliage'B grow soybean as a secondary crop of
rice and they adopt the hole seeding method without

t{1ling. It 1s said that they have grown soybean since

before World War IL.

Fertilization:
Farmers in the paddy field areas seem to apply more
fertilizer than the standard. They apply fertilizer

into seeding holes between rice rows,

Pest control:
There  is a tendency that diseages and insects easily
occur and so pest control frequency i1s high. Since

weeds grow, weeding frequency is naturally high.

Yield:

Average., Since they are grown repeatedly under rubber

- trees, the yield gradually declines as the trees grow

high to provide shade from the sun.

East Java

Studies were conducted on the secondary-crop-of-rice
zone. The running scale of the farmers is generally

swall. The cropping patterns are different according to

the priority they put. There are also differences in
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‘the seeding methods, whether they - take 'the gseeding

method without ﬁlowing or with plowing. Thus, there are

various pattérns for cropping in this zone.

" Yield:

Generally high, Tt is orlented:to intensive cultivat~

ion.

Preparation For seeding:

There are various methods for plowing and ground-making,

‘such ‘as - human power, cattle. power and machines

(tillevs). =

Fertilization: _
There are differences according to cropping patterns.
They generally give fertilizer: before plowing and

seeding.

Pest control:
Disease and insect easily occur and so the pest control
frequency is also high. Weeds also grow easily, and so

the weeding frequency is naturally high.

" Bali

They are divided into two types; i.e. 2 crops area of
broadcast seeding without plowing and 2 crops area of

drill-seeding without plowing. ' There can be seen a

‘tendency to demand a side job and reduce labour for

soybean production in the both areas.

Fertilization:

Many farmers do not apply fertilizer.

3~46



- Pest control:

The occurrence of diseases and insects is less frequent

" there, and so frequency of pest control is low. Weeding

frequency i1s also low possibly owing to broadcast

-seeding.

Yield:

" Yield 1is high - though labour is.- saved in cultivation,

possihly'owing to fertility of the soil.

North Sulawesi

Sﬁudies were conducted on transmigrant villages. As it

is ﬁearly 30 years since they settled, and the scale of

possessed land is generally large (more than 2.0 ha),

'zthey have a stable base for 1life.  As for cropping

patterns, the transmigrators from Bali place the

priority on soybean of 2 croppings by taking the drill

seéding ‘method with plowing, while those from Java
island place the priority on paddy and grow soybean

once.

Fertilization:
Since the soil is still fertile in transmigration area,

many farmers do not apply fertilizer there.

Yield:

-Generally high as a tendency, regardless of non-

fertilization.

As are judged from the study results on the plowing and
seéding methods which were described above, the people
in East Java have adopted the cropping patterns which
match mnatural conditions of location or running of
gardens, and they are considered to be oriented to
intensive culture, judging from the improved methods and
a large quantity of fertilizer as well as chemicals. On

the other hand, the people in Bali tend to save labour
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for the growing since the arable land is limited.
2) Required labour ‘according to operations
Table 3.19 Required Labour According- to Operatiéhs

- Unit: Man-day/ﬂa

o _: P#ptince o
Operation - s e - =~ : .
R Jambi - S.Sumatra ~ B. Java -Ball N. Sulawesi
1. Plowing, land  3-60  30-60 750 228  2-9
preparation o .
2. Férﬁilization 3-8 36 0=14 " 0-8 - 1-4
3. Seeding . 12-20  7-21  3-40  © 2-25  5-25
4, Control of  §-20 6-25  10-18  3-9 3-10
- disease & - - - SRR SR
insects 7 _
5. Weeding  ©  35-80  21-60 - 15-84 . 0-26 30-48
6. reaping, drying 16-35 - 11-26 - = 214277 17:23  10-23
7. Threshing, 12236 8-31  10-56  12-46  10-24
cleaning : s
8. Total labour  106-21%9  123-173 139-215 44-108  73-115
required 76-102  80-88 . (100) - 32-50 53

Percentage (%)

(Investigated: July - August, 1987)

The Table 3,19 shows the investigation results of the required labour

broken down by each operation.

Comparing the redquired labour/ha, according to each province, it is

139 - 215 persons/ha in East Java, representing the higher figure
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* than -that in other provinces. The lowest figure 1s 44 - 108/ha of
Bali. This may 'be attr.ibute.d to the broadcast seeding method without
ploviing’.’- ‘The figures of other provinces execeed that of Ball, but
they are helow that of Rast Java. |

To compare manpower requifed 'f_or each oﬁeration, rlowing and land
prep_aratioﬁ_"_l_érgely differ deﬁeﬁdin'g on the methods. More manpower
-is required in the case of human power, which works as a factor to
limit- the cropping scale of soybean as a secondary crop of rice,
Weeding " operation -ge’neraliy relies ‘on human power, though it may
differ depeﬁd_ingi_ on the conditions of location where wééds grow.
Pest -_contr_ol'- operation is influenced by the occurrence degree of
_ diseases :a'nd__'_insects,'ri and the figure of required labour for this
icapex:.é\.-t“,lcm is the highest :Lu-L.East: Java., followed by Jambi and then by
South Sﬁiﬁafré. The probortion of thls operation 1s anticipated to

rise in the future as intensive cultivation is promoted.
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3} Comparison of required labour broken-done.by.operations

Table 3.20 Comparison of Required Labour for Soybean

“Production brokenﬁdoWn by Operation
(Studied: July - August, 1987).

Province /Village Jsmbi * -8, Sumatra E. Java’ Bali
: . Sumber - - -Sinar Balan - Karya'Téni - Sumber- Kailo Paksa
Oparation ’ '

Hadfu

Malmur

1. Operation Plowing {Tractor) Pldiing of

Plowing {Human TPloﬁing.,

:'Nén~plow1ng,

Drill seeding _garden flelds  Power), Hole (cattle) Broadcast
(Human power}, seeding Broadcast seedlng, non-
Hole sesding ’ seeding non- fertilization
fertilization
2. Cropped area
(Ha)
1) Paddy fields 2.0 1.0 0.5 0.6
2) Up-lang 0.2
3, Plowing,
Ground-making .
1) Method Tractor Human pover (77) Ruman power(77) Cattle
2) Required labour 3 42 50 7 8
(ran «day/Ha}
&, Fertilization .Between rows Between rows Between rows HNon- Non-
) fertilization fertilization
1) Method {(KgfHa}
2} Amount
Urea (M) 200 50 50(2475)
TSP (¢] . 200 100 75
Kcl {X) 50
Kapur (ca) 1,500
3} Required labour 5 7 2 -
{man.day/Ma)
5. Seeding
{25cm x 25cm) (40cm x 20cm)  (30cm x 30cm)
1} Method Prill seeding Drill seeding Drill geeding Breadcast Broadcast
- seeding seeding
40Kg/ha(2-3) 25 Kg/Ha{2-3) 40 Kg/Ha (2-3) 50 Kg/Ha 60 Kg/ia
2) Required labour 20 10 40 7 I3
{man.day/Ha) :
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