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NOTE OF "UNDERSTANDING OF THE JOINT EVALUATYON
ON THE JAPANESE TECHNICAL COOPERATION FOR .
THE PROJECT OF THE CENTER FOR DEVELOPMENT OF

APPROPRIATE AGRICULTURAL ENGINEERING TECHNOLOGY

IN THE REPUBLIC OF INDONESIA

With' about” four months left till the termination  of
cooperation -period of the Project of the Center for Development
-of  Appropriate Agricultural Engineering Technology on March 31,
1992 as  stated in - the Record of Discussions, the Japanese
Evaluation Team organized by the Japan International Cooperation
Agency and headed by Mr. Hideo Funabiki, visited the Republic of
Indonesia {rom November 25 to December 7, 1991 in order to
conduct an overall review and evaluation of the Project together
with the Indonesian Evaluation Team headed by Mr. Thamrin
Bastari. : : : .

As a result of discussions, both evaluation teams agreed to
convey to their respective. authorities the result of the
-evaluvation referred to 1in the summary report of the joint
evaluation on the technical cooperation for the Project of the
Center for Develcopment of Appropriate Agricultural FEngineering
Technology attached herewith.

Jakarta, December 5, 1891

e % ke

Mr. Hideo Funabiki ' Myr. Thamrin Bastari

Leader ' : Leader

Japanese Evaluation Team : Indonesian Evaluation Team
Japan International o ©  Director of Paddy and
Cooperation Agency Secondary Crops Froduction



SUMMARY . REPORT OF THE JOINT EVALUATION ON
THE -PROJECT OF THE CENTER FOR
DEVELOPMENT OF APPROPRIATE. AGRICULTURAL ENGINEERING TECHNOLOGY

IN INDONESIA.

1. Introduction

Based upon the Record of Discussions (hereinafter referred
to as  the R/D) signed on February 7, .1987, the Government of
Japan and the Government of the Republlc of Indonesia have been
1mplement1ng the technical cooperation progvam for the Project of
the Center for Development = of Appropriate Agrlcultural
Engineering Technology (hereinafter referred to as the Project)

foxr'5 years 31nce Aprll 1, 1987.

.The' purpose of_ the _Prdject is to - develop appropriate
agricultural . machinery . thus contributing . to ~ agricultural
development in the Republic of Indonesia. The Project has - been
carried ‘out -at the Center - for Development of Appropriate
Agricultural = Engineering Technology (hereinafter referred to as
the Center) in Legok, Tangerang,€West Java where - the buildlngs
and facilities were constructed with the Grant Aid Program from
the Government of Japan in March 1987. Main activities - of the

Project are as follows:

{1) System analysis for agricultural engiheering,
(2) Design, development and improvement of agricultural

machinery,
{3) Test and evaluation of agr1cu1tura1 machlnerv, and

(4) Tralnlng

With the cooperation period about to reach its termination
{on March 31, 1992), the Govermment of Japan and the Government
of the Republlc of Indonesia conducted a joint evaluat:on on the

accomplishment of the Project.
2. Members of Joint Evaluation Team
2.1.'Japanese Evaluation Team

(1) Mr. Hideo Funabiki (Leader)

Executive Managing Director, : -
Japan Agr1cu1tura1 Mechanization Assocxatlon:‘-

(2) Mr. Tasaburo Ma uda._
Peputy Director, Fertlllzer and Machlnery Div1510n,

Agricultural Production Bureau,
Ministry of Agriculture, Forestry and Fisheries: (MAFF)
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{3) Mr.:Mikio- Kanamitsu

(4)

(5)

Liaison Researcher for International Collaboration,
Planning Department, Institute of Agricultural Machinery,
Bio—-Oriented Technology Research Advancement Institution

Mr. Ryoichi Nakazato - _
Overseas Technical Cooperatlon Officer,
International Cooperation Division,
Economic Affairs Bureau, MAFF

Mr. Motonorl Tomltaka

Agricultural Development Speciallst

Institute for International Cooperation,
Japan International. Cooperation Agency (JICA)

_2.2. Indonesian Evéluatidn Team

(1)

(2)

(3}

(4)

(5)

(6)

Mr. Thamxrin Bastar1 (Leader)

Director, Paddy and Secondary Crops Production (PSCP),
Directorate Geéneral of Food Crops Agriculture (DGFCA),
M*nlstry of Agriculture (MOAR)

Mr. Gardjlta Budi
Staff, Bureau of Internatlonal Cooperatlon,
Secretariat General (S8G), MDA

Mrs. Arivani
Staff, Bureau of Planning, SG, MOA

Mr. Supriyadi .
Staff, Directorate of Food Crops Programming (DFCP),
DGFCA, MOA

Mr., Sidik Rosyadi
Staff, DFCP, DGFCA, MOA

Mr. Muhlizar M.
Staff PSCP, DGFCA, MOA

3 Purposes of the Evaluatlon

(1)

L (2)

(3)

fren t

_To.cpnduct_a comprehensivé:eﬁalﬁéfion on the performancé
:0f the Project as compared with the Tentative - Schedule

of . Implementation (TSI) attached to the R/D and the
cooperatlon schedule before March 31 1992. .

TO';Submlt recommendatzons to the congefﬁed:'aﬁthorities

of the two Governments on the measures to be taken after

the expiration of the cooperation period on the Project.

To feedback the results of the evaluation for the
improvement . of  formulation and . implementation of

ttechnlcal cooperatlon project in the future.

4 Survey Items-



~ The evaluation survey was conducted by the Joint Evaluation
Team ‘(hereinafter referred to as the Team) consisting of the
Japanese team and Indonesian team. The Team surveyed such items
as follows: = ' o

{1) Input’ Support Act1v1t1es

1) Cooperation from the Government of Japan
a. Dispatch of experts '

b. Provision of machinery and equipment

¢. Training of Indonesian personnel in Japan
d. Others_

2) Measures. taken by the Government of Indon351a

a. Provision of land, buildings and facilities

b. Appointment of counterparts and other personnel
c. Allocation of budget

d Others

(2) Act1v1ties of the- Progect

1) System analys;s for agricultural engineering

2) Design, development and 1mprovement of agricultural
machinery .

3) Test and evaluation of agr1cu1tura1 machinery

4) Training

5) Others

" (3) Effects of the Pro;ect
(4) Management-of the Project
5. Input for the Project

5.1. Cooperatlon from the Government of Japan
5.1.1. Dispatch of experts

Eleven (11) 1ong—term experts -and 23 short- texrm experts have
been dispatched in total; the long- ~term experts are. assigned to
the Project in accordance with the fields mentioned in the  R/D.
Out: of 23 short-term experts, 4 experts have worked for the
system analysis (one expert was assigned twice), 14 experts for
the design, development and 1mprovement ~and 5 experts: for the
test and evaluation. These experts have contributed to the
attainment of the objectives of the Project. Thekre is one another
short-term expert planned. to be d1epatched within the cooperation
'perlod Detalls of the dxspatch of experts are 1n Table 1.

5.1.2. Prov1s1on of machlnery and equ1pment
The total amount of machlnery and equlpment to be granted

from the beglnnlng of the Project until ‘its termination -has a
value of about 200 million yven (including that of. allocated fo;

corr
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the fiscal year 1991). The budget for the provision of machinery
and equipment is in Table 2. Most of them have been utilized
- effectively in accordance with the objectives of the Project and
they . are kept in good condition in general, "Main machinery and
-equ1pment provided by JICA are in Table 3. '

5.1.3. Tralning of Indone81an personnel ‘in Japan

Elghteen (18) Indonesian personnel working at the Project
visited Japan for +training and observation relatead to
agricultural machinery development. The training was effective’
for the improvement of technical and administrative skill of
counterparts .assigned to the Project. However, gome of the ex-
trainees left from the Project. There are 2 more counterparts
expected to visit Japan for attending training courses within the
cooperation period. Details of the training are in Table 4.

5.1.4. Others

Under the Model Infrastructure Constructlon Program, a test
field for agricultural machinery was constructed in 1990. - It
covered .the constructlen of 0.5 ha of paddy field and 0.8 ha of
upland field and improvement of 1.6 ha of upland field. About
23 million yen was spent for the constructlon.

Under . the Middle Level Engineer Training Program, about 26
‘million yen has been spent for conducting the training courses
since 1988 (including that of allocated for the fiscal vyear
- 1991). : o .

Under the Emergency Countermeasure Program, about 4.8
million yen was spent for the 1mprovement of the access road to
the Center 1n 1990, - . . _

: P Under the Approprlate Technology Development Program, about
3.8 million ven wag spent for multiplication of the prototypes of
-power: tiller and reaper developed at . the Project. 'Further, ‘about
1.6 million yen is expected for the same purposes of the disk
plow and thresher in the fiscal year 1991,

Under the Technology Exchange Program, 2. expertsf andg 2
counterparits visited the Regional Network of Agricultural
Machinery (RNAM) in Thailand in 1988. : S

Several Japanese Missions have been dispatched for the
Project as mentioned in Table 5.

5.2.fMeasureS Taken by the Gevernment of ‘Indonesia
5.2.1, Provision'of'land, buildihgs and facilities

' The ‘Government_ of Indonesia has provided necessary land,
buildings, and facilities for the Project. The Center was

constructed - with the Grant Aid Program of -Japanese Government.
The construction was completed in March 1987.



5.2, 2 App01ntment of counterparfs and other personnel

About. ~15= counterparts (5 administrative staff and 10
technical engineers): and about 35 mechanics and tachnicians . are
assigned to the Project by the Government of Indonesia, Besides,
about 20 supporting staff have been assigned to the Project, The
number of staff have been assigned to the Project are in Table 6.

5.2.3. Allocation: of budget

. The Indonesian Government has spent about 446 mllllon Rp
for 7running the Project in the last 5 years. Detalls- of the
budget are in Table T _ S .

6. Achlevements of the Pr03ect
6.1. ‘System Analy51s for Agrlcultural Englneerlng

For obtalnlng.lnformatlon about agriculture in Indonesia,
statistical data and literatures . regarding social and -economic
aspects of agriculture were collected in addition to field survey
of villages. A data base on agricultural mechanization was - made
and some -0of the results of investigation have been inputted.

_ Besides, based" on  ‘the reoﬁlts of survéy, - analyses wére
conducted .on (1) optimum farm: operation in. intensive farming

areas, (2} :egionalf clagsification - for _ introduction - of
agricultural machinery, -and. (3) -influence of agricultural
mechanization on laber employment in rural . society. At . the

moment, the survey on contract land preparatlon whlch 15 _widely
practiced in some areas, is bexng conducted. : C

K;nd, u51ng conditlon and 39301f1cat10ns 'Of-gagricultural
machinery to be developed at the Project were proposed based on
the results of the survey.  Further, a simple method of price
prediction  in the ;market was developed :for the. agricultural
‘machinery being developed at the Project. Using this-method, - it
is also possible to predict the spec1f1catlons of ‘a mach ne'under
certain price condition. . . i

. The studies mentioned - above were: conducted Jjointly by
Japanese experts and -the Indone51an"counterparts. © Then ‘the
counterparts have acquired the knowledge of how. to ‘prepare -the
questionnaire, and how to use computer program, - 31mulat10n and

statistical method for processing and analyz;ng the data.

For farmlng practlces-survey, it is necessary to collect and
arrange basic  data continuously and to ‘increase the = number of
areas for field survey which was done only in 11m1ted scale: due
to financial and manpower: constra1nts. ‘Through *.this. practice,
precisenesg and reliability of the results of system analysis for
agrlcultural englneerlng will be 1ncreased . :

One of the study Ltems 1n thlS lelSlOn is the evaluatlon of



agricultural-machinery developed in Indonesia. Although a survey
n - the farm machinery introduced by 2KR (Second  Kennedy Round)
program- - and. - those  developed and distributed  from - other
organizations: such as.RNAM is on-going using questionnaires, it
will take a considerable time for the collection of data. Based
on the results. of the survey to be obtained, it is necessary to
find -out the.:effects of these agricultural' machinery on. the
farming practices - and farm economy.and to make guidelines for
further improvement of the machinery. S

. 6.2, Design;, Development and  Improvement - of @ Agricultural
o Machinery : : b . T : : :

The Project has worked out ¢ kinds and 13 types of
agricultural : machinery (see Table'lo). Some of them are as
follows: .. el : _

(1) - Reaper with reduction of- harvesting loss and high

© -performance (IJR~I, IJR-II). .

(2) Thresher with low power and reduced weight for better

: quality of rice and. soybean (IJT-I1I,IJT~III).
-(3) Rice  husk furnace dryer of low fuel cost and- simple
- . design- (IJDF-II, IJDF-III).
(4) SBoybean planter for power tlller (IJS I1}) and soybean
planter for multi-purpose small hand tractor (IJST I).

Some of the draw1ngs and prototypes were dlstributed ta
provinces.

During the process of developing the above mentioned
agricultural : ' machinery, - technical guidances on design,
prototyping, :: functional test and improvement were . carried out
from the - Japanese experts to ‘Indonesian’ counterparts. The
counterparts have improved their technical level in the fields of
design - drawing, i - understanding the drawing, and prototyping
methods.  .For 'the -functional test, the counterparts can decide
the -test method.according to the purpose, conduct the test, and
analyzed the data. As an over all cooperation effect in this
.division, -the counterparts learned the know how of developlng
agricultural machinery. : :

Howevar, functional test and improvement of reaper,
thresher, dryer and peanut sheller are not completed yet. - Since
these machines have  -different function and mechanism, it is
necessary to continue the assistance for transfer of technology
to the counterparts on these machlnes.

6 3 Test and Evaluatlon of . Agr1cu1tural Mach;nery

v

Among the axlstlng test codes for 22 agricultural machlnes
in Indonesia, making the draft for revising test code has been
carried out for 8 machines. They are those machines ' tested . at
the Project (i.e. power tiller, irrigation pump, thresher, rice
milling unit;: sprayer) and those being developed at the Project
(dryer, reaper, peanut sheller) . . g .
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_ Out 0of the tests conducted in response to the requests from
manufactures and trading companies,. it was decided  to conduct
the  test for power tiller and irrigation pump using the newly
installed testlng aquipments- which have high accuracy.’ At the
moment, not only the test for rate of work, 'which had bgen
conventionally' conducted, but  also the test_:for agceuracy or
durability can be done. - Especially, the performancé tests  of
power tillers and irrigation pumps have been improved to the
higher levels. ‘ C N -

‘But, it is  necessary to add test items, to examine and
revise the test method and equipment for other agricultural.

macnlnes

For standardlzatlon of the parts of agrlcultural machlnery,
specification  of hitch and axle of power tiller have - been
investigated under the present industry . standard. A proposal for
the improvement of standardization of ‘the hitech- is to be
submitted to. the Mznistry of Industry through MOA. . If this
proposal is approved and.: implemented,  the  users. will have
- advantages - of exchanging the. implements produced by ' different
manufacturers, and it is also expected that artisans can make and
sell the 1mplements. :

It is necessary to 1nvest1gate whether a standardlzatlon of
axle for power tiller is possible. : -

6.4, Training

. .. Training courses: have been organlzed by the Project since
1988. . Thev are. {1) farm machinery utilization course . (only in
1988), (2) farm machinery maintenance and repairing course, .(3)
farm - machinery . design and fabrication course, -and: (4)° - farm
machlnery testing and evaluation course. Participants - 0f the
training courses -are. those from PrOV1ncia1 Agricultural Services,
Agency for HEducation and Txalnlng, Seed Centers, - Manufacturers
and - others. =~ Total  number of participants for the training
courses are 189  ‘by the time of the evaluation (the training
courses for ‘fiscal year 1991 will be held early- next ' year).
Details of the tralnlng are in Table 8§,

Thirty—four (34) teaching mater1als (mostly ‘in 'Indonesian
language) have been compiled for the tralnlngg A list of the
teaching materials is presented Table 9 : L

With the mutual cooperation between the Japanese experts and
Indonesian counterparts worklng et the Project, a lot of reports,
drawing and software have been written. A list of them is shown
in Table 10. : L S :

7. EFFECTS OF THE PROJECT
' Slnce the Progect has pald attention on - fundamental sfudies

for agricultural mechanization in Indonesia, the ‘process  of .
verification and extension is necessary before the output of the



FProject diffuses to rural areas or farmers. In other words, the
Project was formulated with an expectation of creating the impact
from a long-term point of view; it is rather difficult to obtain
the fruits within a short period under this kind of Project.
Howevar, owing to the c¢ollaborative efforts of concerned Japanese
and Indone51an personnel considerable effect and extension are
realized. : ' o :

(1) Highlights of individual cooperation items

1) System analysis for agricultural engineering
Statistical data of agriculture and farmers throughout
- Indonesia were collected and regional c¢lassification was
" made in a point of view of agricultural mechanization.

2) Design, - Development'.'and improvement - of agricultural
machinery
The reaper developed for paddy harvesting has a prospect “of
practical use. The thresher developed for paddy and Ssoybean
shows hetter performance than the ones commonly used.

3) Test and evaluatlon of agrlcultural machinery
"The method of measuring the power of tractor PTO and axle,
and the' method of collecting and processing data by
utilizing several new instruments were acguired. Pump
testing apparatus was made, by which precise measurement can
be achieved. : ' - R

4) TPraining .
Teaching materials for utilization, maintenance, design,
fabrication and testing of agricultural machinery were
‘prepared. ' e ' —

(2) Improvement of the technical level of counterparts
1) Understanding the importance of fundamental studies for
development of agricultural mechanization.
2) Improvement of the ability on problem finding, problem
solving, and arranging and utilizing the results.
{(3) Presentation of resea;ch papers
There were. 4 research papers presented by the counterparts;
they  contributed to. the 1mprovement of technology level of
agr1cu1tura1 machlnery in Indones1a
(4) Exten51on of the output

1) Findings of the ?roject are utilized as materials for policy .
making in public adm1n1stration.

2y Samples ,and_ drawings- of the prototypes designed and’

.developed: at ' the Project were distributed to provinces
‘following the request. B : o .



3) Some of the results of farm machinery testing conducted at
the Project are utilized as references for the selection of
maoh1nery to be introduced by 2KR program.-

S ¥ mentioned above, several posit;ve effects of the Project
1mp1ementatlon are being realized. With .further -efforts of
verification and extension, it is expected that the output of the
Project. will - contribute to the agricultural development 1In

Indonesia.
8. MANAGEMENT OF THE PROJECT

{1) fThe Director General of Food Crops Agriculture has 0vera11
responsibility. for. the ,1mplementatlon of the Progect The
Director of Paddy and Secondary Crops - Production is <directly
responsible for the Project.. - The counterpart of Japanese - Team
Leader is the Head of Sub~Directorate Agricultural Machinery
(SDAM) . as Project Director and the  counterparts of Japanese
experts are staff of  SDAM.- Although ‘enough number of the
counterparts were assigned to the Project, not -full-time
assignment - of the counterparts and transfer of some of the
-counterparts have affected the progress of the Project.-

.(2) Indone31an Government has allocated the budget for the
implementation of ‘the Project as mentioned earlier. - However, the
limitation of the budgets for research and development, facility
maintenance, ' and - telephone installation has -, affected  the
implementation of the Project. . : '

{(3) .The Joint Committee Meeting was held 3 times so far; it has
functioned impoxtant roles in the plann1ng and implementing of
the Project activities and  understanding of- . concerned
organizations and personnel each other. Besides, the meeting
among Japanase experts and Indonesian counterparts has. been held
bimonthly for discussing the progress of the Prcject activities
and exchange ideas on future activities.. . R

9. CONCLﬁSION AND,RECOM&ENDATiONS-

The Project started on April 1, 1987 at the Center in Legok,
Tangerang, West Java for the purpose of developing appropriate
agricultural machinery. - .thus. contributing . to agricultural
development  in the Republlc of Indonesia. Main  activities of

“the Project have been (1) system analysis for, agricultural
engineering, (2) design, ‘development and improvement of
agricultural machinery, (3) test and evaluation of .agr;cultural
machinery,_and (4) tra1n1ng .

The act1v1ties of the Pro;ect have conducted ln acCordanca
with the items mentioned in the R/D and the TSI with the efforts
and mutual. understanding of concerned Japanese . and .. . Indonesian
personnel. The Project has accompl;shed most of the, objectlvea'
and the personnel assigned to the Project . have .acquired the
knowledge and skills along the fields mentioned above.
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There are some extension of the output of  the Project
already. being realized; research findings of the Project are used
for policy making, and samples and drawings of the prototypes
designed .. and developed at the Project are distributed to
provxnces.

Although the Project. has accomplished most of the . dinitial
objectives, .there are few iiems which can not be completed within
the -initial cooperation period due to lack of the full-time
counterparts .and. lack of the budget. - After a . comprehensive
gvaluation ~survey on the performance of the Project, The Team
found that the 1tems mentloned below. requ1re further cooperation.

(1) System analys;s for agrlcultural englneerlng

~ Conducting investlgatlon' on the impact of' agricultnral
- machinery - developed in Indon951a and making guldellnes for
thelz improvement

(2) De$1gn, development and 1mprovement of agrlcultural machinery

Functlonal test and 1mprovement of - the thresher rice husk
furnace dryer, peanut sheller under bezng developed.

(3) Test and evaluatlon

'Transfer of technology on. the productlon of equipment for
.sprayer nozzle test and its testing method, testing method
ofiriding tractor, and testing method of irrigation pump.

ﬂBased on the above mentloned 01rcumstances, it is necessary
to carry out a follow .up cooperation for 2 years on the following
flelds. : . .

_(l)rSystemranaly51s for agricultural engineering,
- (2) Design, development and improvement of agricultural
L . machinery, and
: (3} Test and evaluatlon of agr1cu1tura1 machinery.

r--fFththe smooth 1mplementat1on of the follow up cooperation,
it - is. necessary for. the Indon351an side to take the following
measures. _ .

(1) ' The components : of pfbjéct - implementation, such as
organizational structure {commanding body), budget, staff and
others are. to be ready by March 31, 1992.

{2) wlth continuous allocation of the .counterparts currently
a531gned:to the Project, the qualified counterparts of full-time
agsignment are to he secured during the cooperation period.

LI
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Table 1 Japanese experts dispatched to the Project;

.;..,.._......._..“..“.,.....,._,__..m.._.....5...,._.........,.,.,_..__.___._...._.:«‘--...‘.-....-...-..-..._.._...ns_--w-.-a-:.-..-—.—.........k.....__.._

No. Ass;gnment Nanea Period
I. Long- term Experts
1 Project Leader Mr. Michio IRIE : 8. 5.’87—31ﬁ 3.'92
-Bystem Analyels ‘for Agricultural Engineering S
2 Mr. Mitsuo SUZUKI : 1.10.787-30G. 9.'90
3 ' o Mr. Youichi SHIBATA 14, 1.'91=31. 3, 92
' Design, Development and - Improvement ‘of Agricultuial Machinery
4 Mr. Tadashi WATAHIKI. 8. 5.'87~7. 5.'90
5 Mr. Hideki TAKESHIMA 21, 5.'87- ~20. 5.'90
6 ‘Mr. Masaakl SAIGUSA 20. 5.'90-31. 3.'92
7 Mr. Norio TODA ' 15. 6.'90-31. 3.'92
Test and Evaluation 'of Agricultural Machinery ' :
8 - Mr. Motomu MASUZAWA 21, 5.'87-20. 6.'90
9 ' Mr. Yukito FUJII : 20. 5.'90-31. 3.'92
10 Coordinator Mr. Yasuhiro KIMURA 8. 5.'87- 7. 5.'91
11 | Mr. Mikio. YAMASHITA 28. 5.'91-27., 5.'92
II. Short -term Experts
System Analysis for Agricultural’ Englneerlng - o
1 Mr., Manabu SAKAI . 12.-1.'88-11. 3.'8B8
2 -Mr. Noriaki ISHIZUKA 10. 8.'88~-5.10.'88
_ o =ditto- ' 10. 3"90«'8 4.790
3 “Mr. Atsushi SAWAMURA 1. 3.'61-30. 4.'91
4 Mr. Masuo ANDOU - © 11, 11 'g1-10. 12.191
R Design, Development ‘and ‘Improvement of Rgrlcultural Machinery
5 Mr. Haruo OGAWA 4. 9 187~ 3.10.'87
6 Mr. Iwahiro ASADA . 4..9.'87- 3.10.'87"
7 Mr. Fujio IGARASHI 1.'7.'88-30;f9.‘88
8 “Mr. Nobuyuki ABE - 1. 7.'88-30. 9.'88
9 ' Mr. Takas. SAKATSUJI _ 1. 7.'88-27.12.'88
10 - Mr. Takao SUGIYAMA 2. 7.'88~30. 8.'88
11 : : ‘Mr. Yoshiyuki KANESADA  31. 8,'89-28. 2.'90
12 o L “Mr. Toshikatu TAKAHASHI 31. 8.'89-28. 2.'90
13 Mr. Hiroyuki TAKAMASHI ~26. '2.790-28. 4.'90
14 S Mr. Youichi FURUTA ©1.12.'90-15. 5.'91
15 o "Mr, Sumihiko MIYAHARA . - 1.°3.'91-30, 4.'91
16 - 7 : Mr. Hideto MATSUFUJI ©13. 3.'91-24.°8.'91
17 - Mr. Isao TAKAHASHI 21. 9.'91-20, 2.'92
18 Mr. Masaru NAKAMARUO 21, 9.'91-20, 2.'92
(plan) Mr. Mitsuru HACHIYA . 20, 1.'92~20. 3.'92
- Test and Evaluation of Agricultural Machinery - L
19 : 'Mr. Yasurou SUGIURA 20, 10.'8?—19.12 ’87
20 Mr. Makoto NAKANO - - 2. 7.'87-30. 8.'87
21 Mr. Yousuke MATSUO . 9. 8.'89-7.10.'89
22 ‘Mr. Masamitsu TAKAHASHI = 1. 3.'91-13, '4.°'91
23 ' Mr. YOShljl OCHIAI - 1. 8"91;31;. < '91
I1T. Others {Model Infrastructure Construction Program)
1 Mr. Kenjirou YATABE 24, 8.'88-15.10.'88
2 Mr. Nobuo NAGAWARA 24, 8.'88-15.10.'88

~ditto- : 1.11.'89-14. 4.'90
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Table 2 Japanese budget for the prov1sion‘ of machinery and

agquipment.
Flscal vear hmount (1 GOO yen)

1987 44,324
1988 . 67,643
1989 34,465
1990 23,453
1991 (31,322)
Total : o {201,207

I ke i e e i B Ak a ek e S ki m o o i M A B AR P s e h VAR A R T i AR e ke e e e B T ALY Lk Ak b e e o s

N.B. Flgures in parentheses are those of planned.

Table 3 Condition and frequency of utilization of main
machinery and equipments donated from Japan {those of
"more than 1 million yen),.

o i et e o o e S L A A Sl 4k e e o LI A S I Sk M b e kAR WU b S0 i ok Sk e g Y 3R RS U XD i ok s e e sy O S R e W

No. Item (specification) Year of arrival Condition Freguency of

or purchase . utilization
1 Mini bus (Mitsubishi Colt) September 1987 A A
2 Wagon car (Toyota Kijang) November 1987 A A
3 Wagon car {(Toyota Kijang) December: 1987 A A
4 Micro bus {Toyota, 25 seats) March 1988 A A
5 Personal computer May 1988 A A
(NEC, 2 unlts) ' : : :
6 Personal computer B A A
{1cm, 2 unlts) : Lo
7 Storage scope : : ' " ¥\ B
8 Solar battery system July 1988 "B B
{Checking by manufacture is required)
9 Meteorologlcal .
: observatlon kit : July 1988 o B A
' : i (Checking by manufacture is: required)
10 Truck (3.5 t) ~ "October 1988 - A A
11 'Mini bus (Mitsubishi Colt) November 1988 A A
12 Wagon car (Daihatsu 6 seats) January 1989 A A
13 Vibro shear = - March 1989 A A
14 Universal milling machine " A !
15 Data recorder " A A
16 Fuel flow meter S " A A
17 Bulldozer S A B
18 Tractor (60 HP) -+ RApril 1989 -A B
19 ' Lathe (1,800 mm) ‘June 1989 - A A
20 Spot welder © . Beptember 11989 - . A A
21 Copy machine (Xerox 2510) November 1989 A A
22 Copy machine (Xerox 5026} January 1990 A A
23 Mini bus (Isuzu, 15 seats) February 1990 =& A
24 AC generator (75 KVA) L A A
25 Truck (0.7 t) March 1999 A A
26 Tractor (26 PS) _ April 1990 A A
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Table 3 .....continued.
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No. Item (specification) Year of arrival Condition Frequency of

or purchase utilization
27 Slotter C ' ‘May 1990 A B
28 Precision lathe (1 200 mm) " A A
29 Universal tool grainder " A A
30 Bending machine September 1990 A A
31 Plasma cutter January 1991 ' A A

e A s A Uk ks e e v i ek i oo i k) ko e o e e Sk A b K L A R am A L LN e A AR Rl e e e e A S te oA Heh W e A A Ry ey A S A P Cn e e sk e el

N.B. Condition: A, B, and C stands for good conditidn;.heed spare

parts, and need replacement, respectively. .

Frequency of utilization: A, B, and C stands for use
use sometimes, and out of use, respectively.

Table 4 Indonesian personnel trainéd in Japan.
No. Name Trainlng coursa Period

1 Mr. Zaidir 8. " AM in general 2 29 3 ~-15. 4.'87
2 Mr. Dadang T. AM in general : 29 11.-29, 12. '87
3 Mr. B. Gultom ~AM in general _ o ~ditto-

4 Miss. A. Promosiana . Design & development of AM 4.11.-20. 12 87
5 Mr.-8. Lesmonodjati Design of AM.- , 10. 3.-29.10.1'88
6 Mr. Kusuno H. Data base with personal computer 5.. 5. 21 7.'88
7 Mr. Thamrin B. AM in general . 23, 5.-4.76,'88
8 Mr. Hari W. Testing & Evaluation of AM 4.10.- 5.12.'88
9 Miss., Trie L. D. Data base system design 16.10. —23 12.'88
10 Mr. Ari E. Design of AM: . 28. 2.-30.11.'89
11 Mr. Eddy T. Agricultural mechanization 6. 3.-25.11.'89
12 Mr., Wahyu S. Design of AM 22.11.'89-17. 1.'90
13 Mr. Budi S. . Design of AM ' 6. 2.-26. 10 90
14 Mr. Agung H. Testing & Evaluation of. AM 5. 3.- 8. 5.'90
15 Mr. M. Hidayat Agrlcultural mechanlzatxon 6. 3.~ 5:11.'90.
16 Mr. Rachman M. . besign of AaM: - - o .-26. 3.--3..7.'90
17 Mr. Made D. ' AM management - . 15,.5,-26.11.'90
18 Mr. Muhammad . Machine tooling . _ 28.11. '90 -30. 3.190

Mr. Deddy S. Machine tooling . 9.12.'91-29. 2,'92
Mr., Rusdiatno , Testing & evaluatlon of AM 2, 3.-~29. 5.'92

often,

N.B. AM stands for agricultural machinery.

OCut  of 18 ex-trainees two transferred to other goﬁopﬂﬁénf
organizations, one transferred to a private company; .

two are pursuing further study (M.S. degree).

Names without number ave those planned to. visit Japan.['

and.



Table 5 Japanese teams sent for the formulation and technical
guidance of the Project,.

-.--.-...._._.............,.-.--_..........................._....-.......,..........-—...f...,....f..-nw--—.-u...u_.._...._-..-.....__._____.._-.-M...-....u—..a.w-.u-

Agricultural cooperation project contact 5 . 22,10~ 4.11.'84
Long term surveyors 3
Preliminary suxrvey - o 5 17. 6-30. 6.'85
Implementation survey _ ' 5 28. 1-11, 2.'87
Consultation survey : : 4 15.10-27.10.'87
Technical guidance 3 .12-17.12.'88
Technical guidance 5 . B~ 8. 9.'90
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Table 6 Number of counterparts and other :supportihg . staff
assigned to the Project (as of October).

P P S e % e s = R o T RN A L Ll ok o e e e e e e e 8 B e e o v e

Counterpart/supportlng staff 1987 1988 1989 1990 1991
Administrative counterpartis o

{Director & Head of Division) 5 .5 5 4 5
Technical counterparts (Engineers) 15 10 10 12 10
Mechanics & technicians 34 38 36 386 35
Other supporting staff - 28 27 . 24 23 21
Total e 82 . B0 . 75 75 71

o e e e e T Bt ok n Y R R At Ak S e o i e S S S e e 7 o P R e ot o ot e s e . T e i i b o ik kb U

Table 7 Budget allocated by the Government of Indon351a {1,000

Rp.}.

Items ___Fiscal year p

1987 1988 1889 . 1990 1991
'Recurrent budget 20,000 20,000 20,000 24,000 - -24,000
Development budget 63,950 27,9107 30,110 67,500 36,575
Training S 0 0. 22,440, 40,000 50,000
Others 6 . .. 0 | -0
Total 83,950 47,910 . -72,510 131,510 110, 575

A Db e o oy 47 W i e e ot T e T o R Mt B S i r? T WY Pl WD M) e W M A Ere A S R SR T A P mt W R i et ey e W b S S

Table 8 Number of participants attended thé different courses of
agricultural machinery training conducted by the Project.

e s o e et e e e ot S T M U N e et P e T AR A5 S ¥ e N ML Ao r8 e ok W A S SR . Sk At T St n A A

Fiscal year

Name of training course 1988 1989 1990 1991
Utilxzat1on (U)y 15(18)

Maintenance and repairing (M+R)} 15(19) .

U+M+R 29(30) 20(30) 20(390)
Design and fabrication 16(19) 16(19) 20({3¢) 20(30)
Tegting and evaluation 22(19) 16(20) 20(30) 20(15)
Total - 68 61 60 60

A e e o o g e S an xS e S Ty A R i A i ot T T T T . b Ak o e e T T A . T T P Y W

N.B. Figures for 1991 are those in plan.

15, 5-30. 6.'85

Figures in parentheses are training periods (number of days). .



Table 9 Textbooks/handauts compxled at the Project.

mu.......-.--.....n-..g..-......__..m.—.w._.-.....--—.._,-._..-—-.—.._-—_—...._...._._.._._.__.________.___u—uu.nuu.u—m..._--

—.——.—---—..-.,.-.--.-..-.—-—m.--—_....—.-.__.._.,..“.............-._-.“um...-.-...._......._..........._...'...-;p.-.....-.'__."“mx-.—.p-n-.—_..a

I. Farm Machinery Utilization and Maintenance Course
1. Agricultural machinery management
2. Farm machinery safety
3. Farm use of gasoline and diesel engine
4., Maintenance of gasoline engine
5. Maintenance of diesel engine ‘
6. Maintenance of hand and power sprayer, mist blower:
7. Maintenance of power tiller and equipment
" 8. Mainténance of mini tractor and equipment
9. Maintenance of thresher machine.
10. Plant protection farm machinery :
11. ‘Soil tillage by tractor -~
12. Quality aspects of milled rice
13. Post harvest technology for paddy
14. Workshop management =~
15. .Water pump irrigation
16. Peanut sheller.
17.5Farm water management
II. Farm Mavhinery Design and Fabrication Course
1. Milling machine (Mesin Frais)
2. Lathe machine and tools '
3. Technical drawing Vol.l, Vol.2, Vol.3
4. Alternative energy for agriculture
5. Basic farm machines design !
6. Design of thresher and machine
7. Harvesting machine- de51gn
’8 Drying machine -
III. Farm Machznery Testing Course '
"~ 1. Test code and procedure for. corn sheller
2. Test code and procedure for double axle tractor
3. Test code and procedure for thresher
4. Test code and procedure for dryer
5. Test code and procedure for peanut sheller
6. Penetrometer and sound level meter
7. Compilation of handout for test1ng and evaluation
. course
8. Electronic instrumentatlon
9, Test code and procedure for reaper
©10. Heat treatment

30
159

15
18

26



Table 10 Kinds of report, computer software and drawing produced
at the Project '
I. System Analysis for Aqucultural Enqlneerxng
Reports :
1. Report on guidarice on system analysis  of farm
mechanization, M. Sakai, March 1988 : :
2. Report on’ ‘system analysis tools, N. Ishizuka, October 1988
3. Economical and durability evaluation of ATA-220 developing
agricultural machiner,_ M. Suzuki and Trie L. D,, August
1989 .
4. Simulation of farm operation system 1n Lampong Provxnce, Trie
L. D., N. Ishizuka and M. Suzuki, August 1989

5. Regional classification  for appropriate agricultural
mechanization, M. Suzuki, January 1990 o ‘

6. System analysis on the . influence of agricultural
mechanization to labor situatidn in rural, N. IShiZuka,
April 1990

7. Recommendation for development and improvement of approprlate
agricultural machinery in Indonesia, M. Suzuki, W1yant - Eva
Z. Y., Viva 8. June 1990

8. Repcrt on practice of farm mechan1zat10n data  base, A.
Sawamura, April 1991

Soft wares
1. Farm operating system simulator, N. Ishizuka, August 1988
2. Economic - analysis on agrlcultural machinery, N. Suzuki,
June 1989 . '
3. Tiny DYNAMO, N. Ishizuka, March 1990

CII. Design, Development and Improvement of Aqucultural
Machinery :

: Reports .
1. Working 'report on the cupola operatlon and malntenance H.
Ogawa, October 1987 .
2. Working report of machine tools, I. Asada, November L987
3. Report on development of thresher, T. Sugiyama, August 1988
4. Report onmn guidance for design and development of the
appropriate dryer, N. Abe, September 1988
5. ‘Report on guidance of manufacturlng-- technlques, S.
Sakatsuji, December 1988 ' a o
6. Development of power tiller and reaper in ATA-220 Project,
"H. Takeshima, T. . Watahiki. and M. Irie, August 1989
7. The design process, H. Takeshima and T. Watahiki,. August 1989
8. Report on. agr1cu1tura1 machinery development:: Development of
soybean planter, T. Takahashi, February 1990 ‘ '
9 ‘Report ‘on agrlcultural machinery development. "Design,
" 'development and improvement, Y. Kanesada, February 1990
10. Development of the thresher: Des19n of the Thresher IJT-II,
UH. Takahash1, April 1990 - C
11. Report on’ agrlcultural machlnery design, development_ and
improvement, T. Watahiki, April 1990
12. Report on the operation of cupola, R. Dadang T, 8September
1987, (in Indonesian)
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Table 10 °....continued

-..-..;...._.__..._.___.._..._..__._.._u-_._._.____..____.__..._;....._....__,....__._._.._._..u.u...-...a.a..«.........-u..&......_-a..

13. Rice husk furnace dryer IJDF X, A. “‘Abe and M. Irie, 1989,
(in Indonesian) P I

14. Power tiller IJPT-II, T, Watahlki,'(in Indpnesian)

15. Soybean _ planter IJS I, T. Takahashi and' M. Irie, . (in
Indonesian) L

16. Report on. the practice of technologlcal gu1dance for design
‘and development of peanut sheller, s, ‘Miyahara, April 1991

17. Report . on the practice of’ design, ~ development = and
improvement, Y. Furuta, May 1991 o o
18. Report on the practice of design,. development: o and

improvement, H. Matsufuji August 1991

Drawxngs"_ ’
.1, Reaper (IJR-11), 142 sheets

2. Power tiller II (IJP-I1I), 115 sheets

3. Soybean planter (IJS-II), 57 sheets

4. Soybean planter (IJS-111), 36 sheets
_5 Thresher-2 (1JT-2), 49 sheets 7

6. Furnace for dryer (IJDF-I1), 18 sheets o

7. Disk plow (IJDP-I}, 48 sheets .

8. Disk plow (IJDP-I1), 76 sheets . . _

9. Multi purpose small power tiller (IJST I), 250 sheets

10. Sovbean planter for IJST I (modification from IJS-11), 80

sheets ST : :

11. Two rows cultlvator for IJST I 60" sheets

12. Two rows ridger for' IJST—I, 20 sheets_

13. Steel wheel of 1JST-I for cultivating and r1dg1ng,.2 sheets
14. Paddy reaper head for 1JST-1I (modlflcatlon from 1IJR-11), 20

sheets i

15, Soybean reaper head’ for IJST I 150 sheets

16, Thresher (IJT-111}, 200 sheets

17. Parts code for IJT-III, 1 unit L
- 18. Illustration for assembllng of 1J7- III 1 unit.

19. Dryer (IJDF-III), 100 sheets . :
20. Peanut sheller (IJPS*I),‘40 sheeta'

I1T. Test and Evaluatlon of Agrlcultural Machinery
. Reports : ' g
1. Report on the  testing ‘and testing method - of _tractor
.performance, Y. Sugiura, December, 1987 ' _ S
2. Report on revising test code and . procedure on agficu1tura1
. machinery, M. Nakano, August 1988 .
3. Report on the practice of data collectlng and proce351ng for
~ the test of agricultural machine, Y. Matsuo, October 1989
4, Report on activities in three years, M. Masuzawa, June 1990
5. Report on testlng and measuring procedure on! centrlfugal pump
_ performance test, M. Takahashi, April 1991 ;; _
6. Report on the recomméndation for. standardization of hand
tractor and for test methods of sprayer, Y. .Ochiai, ~August
19071 ‘ SR et
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ALAT PEMAKAIAN PUPUK ( F/B8{ ~&ikiatd)

F oA b o7 - ¥ & il s
1| TRAKTOR DENGAN PERLENGKAPANNYA(#TEIL 372 —) jan. 1982
(SERI PENGOLAHAN TANAH DAN TRANSPORTASI) '
2| A. POMPA ATR CENTRIFUGAL ( B> 7 ) Jan. 1982
3| A- PENYEMPROT TANGAN ( AJIwREEHE ) Jan. 1982
4| A. PERONTOG BIJI (ML) T Jan. 1982
5| TRAKTOR POROS GANDA DENGAN PERLENGKAPANNYA | Nov. 1983 .
' (‘BB 57 %)
6 | POMPA AIR AKSTAL( #ifi >~ ) . Nov. 1983
7| ELEVATOR EMBER (3% v b =1 —tes =) Nov. 1983
8| PENYEMPROT BERMOTOR TEKANAN TINGGI Nov. 1983
(BBABDHEFH) -
o| PENGERING BIJI ( Bmsciis) Noy. 1983
10 | MESIN PENGUPAS GABAH ( #1324 ) Nov. 1983
11| MESIN PEMUTIH BERAS (%) | ‘Nov. 1983
12| ALAT PENGUPAS KACANG TANAH AT B ) Dec. 1084
13| ALAT PENGOLAH TANAH ROTARI (v —%7V) Nov. 1985
14| PENGABUT VOLUME_ULTRA'RENDAH _ Nov. 1985
JENIS PENGABUT BERMOTOR TYPE GENDONG
(BEHAH (FARADDABH, : A+ B )
15| ALAT PENANDUR PADI CHIE{) Nov. 1985
16| ALAT MESIN PANEN (ALAT PANEN) ( BRICHEH (WHEH ) ) | Aug. 1986
17 | KULTTIVATOR ANTAR JALUR TANAMAN ( ##iREHE ) Aug. 1986
18{ BATAK PIRINGAN ( ¥4 A2 735 %) : Aug. 1986
_1'9 GARU PI"R'INGAN_( Ty AL ~m =) Aug. 1986
20| ALAT PENGABUT TANGAN TYPE EERPUTAR Aug. 1987
CFELRAD BB )
21| ALAT PEMBERANTAS GULMA UNTUK HERBISIDA CAIR | Aug. 1987
_ ' ' CBRERIBOAR)
22| ALAT PENANAM DENGAN/TANPA PBRLENGKAP AN Aug.lésv
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Preductlve Sllualiun of Hafn Food Crops

In lﬂdone?la

‘Rate of change(i/year)

— 80 —

Area Harvasled {xlﬂoﬂha) S
A ‘16 . ' 80 ‘86 ‘RO J15-'80 tap-'as 85 89
"addy 8,495 9,005 9,802 10,453 1.2 1.9 5.4
talze 2,445 2,735 . 2,440 2,910 2.3 ~2.3 " 4.5
[assave 1,410 1,412° 7 1,282 1,402 0.0 - ~1.7 2.1 |
K.Poletos 3 o218 - 260 220 -2.4 s -2.8.
Peanuls 475 .° 0 B0BT “B16 612 | 1.3 0.2 [
Roybeans 762 T 732 % 298 1,187 0.5 4.1 1.3
Productlon(xlﬂﬂﬂton} T Hate of Change{%/year)
B "6 . '80 " 'RE . '8sg - 15-'80° 'g0-'86  ‘g5-'8%
Paddy 22,330 29,662 036,033 . 44,770 . 6.8 5.7 3.6
falze 2,903 -0 3,084 4,330 8,213 6.8 L.8 9.5
;assava 12,5460 13,714 ‘14,057 17,008 1.8 0.4 5.0
h.lotelos 2,433 2,078 . .:2,162 2,128 3.1 0.8 0.0
“Peanuls ’ 380 470. '+ h28 R B §-] 4.3 2.4 3.8
Hoybeans 590 653 70 870 1,300 2.1 5.9 10.6
_ Yield Rale(xlﬂﬂkg]haj S Rate of Chunge(%!vear} :
[H ‘15 ' 80 S gh L '8g '15-' 8D '80-"85 '8h-' 89
Paddy 26.9 3.8 0 384 42.8 4.1 - 3.7 2.1°%,
- Halze - 11.9 ~14.,8 1Tt 21.4 4.2 3.9 4.8
inssava 89.0 0g.0 ©108.0 122.0 . 2.0 2.2 2.8
h.Polelos 78.0 16.0 84.0 “83.¢ ~-0.8 2.3 2.8
‘eanuts 8.0 8.3 - 10 q 10.1 3.1 2.3 0.7
Eoybeang 1.9 8.9 9. ?--' )] 2.4 | S T Y
. Production Value(RpIha) R B Rale of Change(%[yearlu
b ‘18 ‘g1 ‘84 g "18-"8l ‘81-"84 - g4-'817
'addy 281,300 374,648 578,313 827,288 0.9 16.8 12.7
falze - 81,088 117,066 . 184,219 307,781 13.0 “16.3 18.17
rassava 147,817 247,102 321,058 675,025 18.7 9.2 28.0
i.Potetos £38,938 328,650 480,457 751,428 352 12.6 17.0
‘eanuls 206,118 . 368,322 - 523, 539 731,438 21.3 12.4 il1.8
ioyheans 151, 524 247, 104 355,489 584,906 17.7 12.9 18.1
. ‘Tolal Cusl(Rp/hn) . Rate of Change{X/vear)
_E ‘18 ) | - ‘g4’ ‘81 "78-"81 '81-'84 ‘g4-'817
Poddy 85,000 116,934 161,663 222,324 10.8 9.1 13.8
falze 25,931 . 43,364 39,000 78,336 26.0 ~3.b 20.2
sassava 17,042 . 87,1258 - 41,932 104,478 29.0 4.1 35,8
. Poietos 21,338 . 54,200 83,721 128,071 36.4 .6 26.7
Peanuls - | 48,033 - Bg,172 03,854 - 185,865 22.4 2.1, 26.6
Goybeans 31, 109 .~ EB,358 B3,5880 144,839 28.1 8.0 20, 2
1-E ' 8urplas(ﬂp/ha) : I : Rnte of change(xiyear)
¥ ‘18 ‘Bl: 84 ' B1 _'18-'BY- '81-"84 taqd-"87
addy 195,301 287,744 426,650 604,964 9.7 © 18,3 12.3
falze 50,187 13,712 145,219 228,446 1.8 25.4 16.5
lassava 120,578 209,977 279,728 570,549 17.2 16.9 26.8
.loletos 117,597 274,450 405,738 824,754 32.8 13,5 _ 1545
Poanuls 158,083 - 280,150 429,585 = 545,573 2.0 15.3 © 8.3
boybeans 126,416 186,748 . 271,829 438 867 [ id4.5 14.8 i7.4
/A 1ate of Tolel Cost in Prochtlon Va! (X} Rate of Change(X/Year)
e -~ 7 ‘81 ‘8481 '78-781 81184 g4’ 81
‘addy 30.6 31.2. 26.2 - 26,9 0.7 -5.8 0.8
fnlze 271 37.0 21.3 25.5 i1.0- -16.9 §.2
bassava 15.6 ‘16.0 13.0 15.9 9.2 = -4.0 §.8
f.Potelos  16.4 16.5 13.8 16.9 2.4: . - -8.3 - - T.b
'eanuts 23.3 23.¢ - - 17.9 %5.4 0.9 .- 803 12.4
joybeans 20.5 26.9 23.5 24.8 8.4 - 4,3 i.8
. Labor Cest (Rp/ha) P “HfE Rate of L.Cost In Cost of Pro (x)
] ‘18 ’ 8t ' 84 87 |- ‘98 - ‘8¢ -~ ‘B4 .- ‘BT
"addy 48,684 - 70,647 -;89,5?3 126,421 56.6 $0.4 ° 58.1 85.4
faize 12,444 - 22,008 20,083 35,843 56.7 50,8 SB1.b 45,8
Lassava 12,347 23,386 18,603 B7,637 72.5 83.0 44,4 §5.2
8.Potelos 15,115 .~ 35,852 38,207, . 71,601 :70J8 85.8. . 60.0  58.5
‘eaniuls 22,953 - 36,449 19,885 . _75 123 47.6 - 4137 4%.5 40.4
hoybeans 15,391 34,184 42,800 ‘81,992 49.5 51,5 - BE.2C - -42.8
. ' hemlcal Fprtfilzers Cust (Rpiha) . IE Rate of C F.Cost In Totnl Bosl(—}
| ‘18 gl ' 84 BT ‘18 '3l ‘84 ‘81
‘nddy 11, 822 _ 5,333 23,712 4%, 808 (20,7 - 131 'TlELB b2
lalze 3.834 S 8,314 . 7,918 18, 260 17,7 0 19.2. 0.3 10.5
‘nssava 1,178 1,867 . 1,237 4,817 6.9 R T 3 4.7
_;.Fntqlos 2,043 3,688 5,373, . .8,08% 0.6 6.8 8.4 6.4
canuls 2,643 + 5,485 8,139 10,425 5.5 g2 6% 5.5
boybeans 1. 1,045 0 4,165 ¢ 6,850 ~ -.9,971 1.4 6.3 8.2 6.7
§:8talistleal Yenrbook of INDBHESIA Agrl. Survey Productlon of 0ereals in lndo esla“
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