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Bogor, October 12, 1990

Prof. Dr. Sukadji Ranuwihardjo

Divector General,

Directorate General of Higher Fducation,
Ministry of Education and Culture

Dear S8ir,

Re: Submission of the summary report by the Techniesl
Guidance Team for the Academic Development of
Graduste Program at the Faculby of Agricultural
Engineering and Technology, INSTITUT PERTANIAN BOGOt.

It is our pleasure to submit herewith the summary report on
the Technical Guidance for the Japanese Technical Cooperation for
the Academic Development of the Graduate Program at the Faculty
of Agriculteral Engineering and Technology, IPB (JTA-9a{132}).

The Japanese Technical Guidance Team, headed by Prof. Dr.
Hiroyasu SHIMURA and organized by the Japan International
Cooperation Agency, visited the Republic of Indonesia from
October 4 to October 13, 1990.

During its stay in the Republic of Indonesia, the Team had a
series of dizcussions with Indonesian sutherities concerned and
the Japanese expert team in respect of the desirable
implementation of the technical cooperation.

On behalf of the Team, T would like to express my sincere
appreciation for the heart warming cooparation and kindfull
arrangement extended to us.

Very truly yours,

}!r. ﬂ; e [

Prof. Dr. Hiroyasu SHIMURA
Team Leader,
Japanese Technical
Guidance Team.
Japan International
Cooperation Agency
ce.!
- Prof. Dr. Ir, Sitanala Arsyad
Rector of Institut Pertanian Bogor
~ Mr, Y, KITANO
Resident Representative,
JICA Tndonesia Office
~ Mr. 5. OTA
Firat Secretary,
Embassy of Japan



SUMMARY REPORT OF THE JAPANESE TECHINCAL GUIDANCE TEAM FOR THE

JAPANESE, TECHNICAL COOPERATION FOR ACADEMIC THE DEVELOPMENT OF THE

GRADUATE PROGRAM AT THE FACULTY OF AGRICULTURAL ENGINEERING AND
TECHNOLOGY, INSTITUT PERTANTIAN BOGOR (JTA-9a (132))

I. Introduction

Theiﬁechnical cooperation for the Academic Development of the
Graduate Program at the Faculty of Agricultural Engineering and
Technology, IPB (hereinafter referred to as "the Pfoject“) started
on April 1, 1988, based on the Record of Discussions signed on

December 24, 1987.

At the third year of the Project, in order to contribute ﬁo smeoth
implementation, .the Japanese Technical Guidance Team (hereinafter
referred to as “the Team"), headed by Prof. Dr. Hiroyasu SHIMURA,
has been dispatched to the Republic of Indonesia from October 4 to
October 13, 1990 (Ref. ANNEX I and II)

Objectives of the team activities are :

(1) To review overall project schedule and grasp the progress of
the activities.

(2) To solve the problems on the implementation of the Project.

(3) To consult to make an annual work plan 1991/1992

The purpose of.this report is to summariie the results of the gboya

activities and inform of it.
IT. Present situation

(1) Although there are seversl matters which should be settled in
the Project, the Project has been performed well. Enteping‘ibs
3rd year of implement&tion,“efforts nade by 1PB staff and
Japanese experts come tc bear the fruit of outstandiang scademic

developments,

— 29



(2)

(4)

(5)

‘Provision of equipment requested in the year 1988 and 1989 was

rather behind the schedule. Since equipment is indispensable
to carry out the joint research'topics, lack of the equipment,
which was expected to be installed at the initial stage of
research activities, has influenced progrésa of the joint

regearch.

In spite of these situations, as activities such as
instructional material developments, seminars and training
courses, which had been planned signed on December 24, 1987,

have been carried out successfully.

Espeecially, compared with the 1st Joint Seminar held in the
year 1988 and the 2nd Joint Seminar held in the year 1989, the
3rd Joint Seminar held on October 8 and 9 was really

improved in respeet of both its management and quality and

quantity of the presentations.

Through organizing the seminars, the Project has been
contribﬁting to activating agricultural engineering research in
the Republic of Indonesia, and further, such experience would
improve potentiality which strengthen TIPB as the center of

agricultufal engineering activities in Southeast Asia,

There are much difference in the progress and achievement of
the research topics. Several topics have achieved in

international academic level.

One of the main reasons which caused unbalance to research
progress was that Japanese experts who could give proper advice
and guidance were not always assigned in every field.

The equipment which has slready procured will be soon delivered
to the projsct site, so the unbalance related to the equipment

will be solved.

—23--



IIT. Comients and recommendatidns _

(1)

(2)

(3)

(4),

Considering the unbalance of research progress, joint research
topics and its schedule described in the Tentative Schedule of
Implementation signed on July 30, 1988 should be: rav1ewed

At the time of reviewing the topics, the exchange of,v1ews and

‘promotion of mutual understanding are indispensable for both

Japanese experts and IPB stalf. And the result should be:
finalized at the Joint Committee Meeting of this year.

Tt would be desirable that this amendment would lead the
advanced researches to further development and also would lead

the slowly progressed researches to activating them.

In order to upgrade the academic level, exlstence of the
academic staff who have much experience . in experlmenLal study is

very important. Equipment should be used not only for.

- research activities but also for training courses and lectures

including experiments.

Japanese experts would support their counterparts to let. them

get M8 or DR degrees.

Everyone related to the project is expected to he a person who
respecﬁs each other and exchange own opinidns a8 a researcher on

an equal footing. - This is the fundamental philosophy of: the

true joint research.
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ANNEX I

MEMBER'S LIST OF
JAPANESE, TECHNICAL GUIDANCE TEAM

Assignment & Name

(1) Team Leader
Dr., Hiroyasu SHIMURA

(2} Agricultural machinery and
Post harvest technology
Dr. Hiroshi MORTSHIMA

{3) Agricultural Soil and Water
Engineering
Dr. Tsuyoshi MIYAZAKL

(4) Coordinator
Ms. Sachiko MISUMI

Present position

Professor,

Facuity of.Agricultural
Enginéering,

Dept. of Agriculture,

The'University of Tokyo.

Professor,
Faculty of Agricultural

Englineering,

Dept. of Agriculture,

The University of Tokyo

‘Associate Professor,

Faculty of Agricultural
Engineering,

Dept. of Agriculture,
The University of Tokyo

Technical Cooperation Div.,
Agricultural Development
Gooperatidn Dept.,

Japan Intefnational Gooperation
Agency (JICA)



ANNEX 11

Date

Oct. 4

=

<]

O

11
12

13

SCHEDULE OF THE JAPANESE TECHNICAL GUIDANCE TEAM

(Thr)
- (Fri)

{Sat)

{Sun)
{Mon)
ATue)
(Ved)
(Thd)

(Fri)

(8at)

Schedule

Arriving at Jakarta {GA-873)
Courtesy call to the Embassy of Japan and

 JICA Indonesia Office.

Investigation _

Courtesy call to IPB

Meeling with Implementation Coordinater
Team. | . ' ,
Preparation of the Third Joint. Seminar.

The Third Joint Seminar (JICA-IPB).

The Third Joint Seminar (JICA-IPB).

Reporting on progress of joint research
topics by researchers concerned.
Discussion about the annual work plan:
1991/1992.

Reporting the results of the Team to
JICA Indonesia.

Departure from Jakarta.

— 26—









HEER - 2

B

RESEARCH TOPICS AND TENTATIVE SCHEDULE

e e i s o g i At e 3 L A Rk e o e e

Optimum Utilization
of "Agricultural
Machinery on Farm for
Crop Production.

7. The influence of
mechanical tillage on
soil physical and
dynamic properties
for. increasing crop
production

2. A study on the
relationship between
soil moisture and
tractor capacity in
drylamd farming

System. Analysis and
Management for
Agriculitural Products

1. Development of
management and
information system of
Agricultural
production

2. Management of
sugarcane
mechanization

Labour Science and .
Farm Work Science

ing Staff
(1990/1991)

Counﬁerpart Technician
and Support-

YEAR
88 89 90 91 92

I.
Nishimura
S.
Yonekawa

1. Tineke
Mandang
2.. R.G..
Sitompul
3. Wawan
Hermawan
(s2)

4. I.N.

Suastawa

1. Frans
J.Daywin
2. Desriel
3. Arif
Dastaman
4. E.
Nemaken
Senbiring

I.
Nishimura

1.

Moel jarno
Dj.

2. I Wayan
Astika

Hs.1,
dya
2. 1 Wayan
Astika

I.

Nishimura

/T.Naito

B.Pramu-

(3 years)
XOOHKXKKK

1. Etje Al-
Saih
2.. Wanna

1. Abbas
2. Bije A1~
Saih

{3 yeers)
OO

(3 years)

(2 years) *¥)

XXX



JICA-IPB Proj. September 19, 90 (12:38pm)

e e e i o i e e o et

opi rt  Counterpart Technlcian YEAR
Research Topics Expe Lo Supiiit— &8 89 90 91 9
ing. Staff.’
e it ikl e (1990/1991) ——— -~ - oo m s e
1. Measurement of 1. Kusen 1. Karjie {3 years)
human energy Morgan XHHKHKK -
efficiency during 2. Agus '
the operation of- Sutedjo
agricultural machine 3. Senm
and tools : Herodian
{(82) _
2. Dynamics 1.- Kusen 1. Parma (3_yga:s)
anthropometry Morgan XXAXKX
research for 2.-Dewa '
designing purpose of Made S.
simple tools -
Energy and hural Y.Koga/
Electrification Y..5en . )
1. Development of 1. Kemarud— 1. Endangz (3 years)
integrated energy - din A. S. oo seoed
utilization systenm 2. E.Har~
for thermal unit tulistiyoso
operation in 3. Y.Aris
agriculiure Purvanto
4. Samsurt
(83)
5. Jasmid
Edy (52)
2. Biomass/energy 1. Endah 1. Kusnadi (2 years)
nodeling and Agustina S XXX
technology 2. Y,Aris '
development P.
3. 1 Wayan
Astika
4. B.Nurya-
din (51)
3. Input-output 1. Kamarud- 1. (3 years)
energy analysis for din A.  A.Suryana < OOXXXX
rice production 2. A K Ir- oo T
systen in Indonesia wants (83}
Farm Structure and K.Kato

Strength of Material



JICA-IPg rroj.

September 20,'90 (8:15&@)

e ey e A M U o L AL T R R s 4. B e gy S A R, o i SR e S R o Ry Wt i A S B o S S . i i i, o g 2

channel flow
monitoring system

Research Topics Expert  Counterpart Technician YERAR
and Support-- 88 89 90 91 ¢
ing Staff
(1990/1991)

1. Environment: 1. Gardjito (3 years)

control! for. growing {53} XXXXX

fruits and vegetable 2. -Mieske

in green-. house W.

. 3. Arief

Sabdo Y.

2.  The use 1: Sriwar: 1. Achmad (2 years) ¥)

_agricultural by Mudiastuti ' O0KX

‘product: forsd Tt (82)

agricultural building 2. A.N.

materials Sanusi

Optimum Development T.

Model of Watershed Nakamura/

for agricultural use K. Kato

1.-Study of 1. Aris {3 years)

watershed wmodel Priyento XXX

appropriate for {(53)

agricultural use in

Indonesia

2. Development of 1. Sukznéi (3 years)

Tenote sensing s. (s83) KXOOXK

technology for rural

plenning and

Land/resources

surveying

Efficient Use of T.

Irrigation in Nakaumura/

Indonesisa: K.Kato/

K.Maekawa

1. Modeling food crop 1. Socedodo 1. Syahri (3 years)

response to H. XXXKXXX

irrigation and 2. Yanuar

stimulation for J.P.(82)

increasing production -

2. Microcomputer 1. Aris 1. Lili (3 years)

controlled open Priyanto Rusmana XAXAAXK

continued ..-



Ay

JICA-IPB Proj.

3. Hyurologlcal
evaluation of water
resources and its
utilization o
irraigation

Evaluation of Optimumz T.
physical Condition on Nakamura
Farm or Crop

Production

1. Bvaluation of
various methods
prediciing ;_,erence
crop-soil phys:
problemns for

production-SPAC
Post Bzrvest Y.Xoga/
Technology I.5e0

1. Thermopnysicel
vropervies of
tropical agricuitural
product

2. Studies on
thermodynamic
properties of water
in agricultural
product with special
reference to drying
process

_(1990f1991}

September 20, 90 {8:18am)

e et et P b e o e AR R L A e At ke i 4 T e

Gounterpérp Technnician
and Support—
ing Staff

38 89 90 91 9

1. Soededo {3 years)
H. | XXXXXX
2. M.Azron )
D.

3. Dedi

Kusnaai K.

4. Totok

Pravitasary

(s2)

1. M.Azron 1. Trisnadi (3 years)
D. IOCHAKAK
2. Erizal

3. Asep

Sapei (S3)

(3 years)
AXXXXXX

1. Kaparud- 1. Endang
ain A. 5.

2. M.Yawin

3. E.Har-
tulistiyoso

4. Samsuri

(s3)

(3 years).
- .

1. Kamarud-
din A.

2. hga G.
(52)

. continued ... .



JICA-IPB Proj.

A b s s g L Sk B L e B ML 3 e ey Yot A St

September 20, 90 (8:20am)

Research Topics Expert = Counterpart Technician YEAR
and Support- 88 89 90 9
ing Staff
(1990/1991)

3. Development of -~ 1. Hadi 1. Sulyaden {3 years)

post harvest. TUTTUUKLRLT T T ooo0max

technology of 2. Atjeng

tropical fruits and M.S.

vegetables for 3. Putiati

exportation M.

{sanitation,pre- 4. Sapto K.

cooling and storage) o (82).

UV T -3: LA, LR

)

4, Development of 1. Rizal (2 years}

optinum handling, Syarief 0K

processing and 2. John

storage system for Kumendong

secondary crops in 3. Hadi W.

Indonesia (82)

4. Sri
Arbani R.
(s2)

5. Assesment and 1. Hadi 1. Suroso (2 yearS)-

prediction of post X.P. JOCRXHX

harvest Loss of 2. Kemarud-
greins din A.
3.
Moel jarno
Dj.
4
Rr.Muhami
(s2)

Food Engineering Y.Xoga/

Y.Seo

1. Fundamental study 1. M.Aman {3 years)

on transport W. XXXAXXK

phenomena and quality 2. Ansori

design in bread R./Atjeng

baking process M.5.

3. Subarna
4. Gatot BE.
(52)

continued ...
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2. Freeze drylng
characteristic and
transport properties
of shrimp

paste

September 20, 90 . (8:05am)

o g g kRt S e e

Counterpart Techniclan YEAR

‘and. Support~ 88 89 90 91 92
ing Staff

(1990/1991)
1. Kamarud- .(2 years)  ¥)
din A.... XXKX '
2. Frans .
Wenur (53)
No.1: *} The
Coordinator extension of
of Research this topic will
Topic be decided.

later :
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JCA - DGHE/IPS PROIECT : ITA-92(112}

Acadcatic Development of the Graduate Program
The Feaculty of Agriculiural Enginccrng and Tochnology
Bogor Agricultural University
‘(Institut Pectanian Bogor)
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PREPFACE

ADAET Project is a form of Technical' Assistance by~_the
Government of Japan through a Japan international Cédpera{EOn
Agency (JICA). The objective of the Projec! as siated in the R/D'
are to upgrade graduate level education and research  capability
and contributiﬁg to improvement of the practical research system

related to agriculture in the Republic of Indonesia.

The scope of activities of the Project covers the area df
1)  Provision of technical guidances through joinl iesearch : aj
upgrade the academic level, b) to help graduate* students for
obtaining MS and DH degrees, and c) fo promoie academic¢. exXchanges
between IPB and other institutions in Indonesia. |
2) To carry out through joint research : aj seminar/workshops, b}

training/instructions and ¢) insiructional material development

The  ADAET Project covers the field of 1)  Agricultural

Engineering, 2) Post{ Harvesi Technolegy, and 3) Food Science.

In the R/D project has determined the research ‘topics and
tentative schedule. It is planed, for the fiscal year of 1988 to
1992, to carry out 24 topics coverifng the above mentioned three

fields of study (table 1).

This report compiles most of the progress reports of the
joint research in detail. Each report covers all- informatidn
related to the joint research, such as a)_tdec; b5 objeétjvg,_ﬁ)_
research durations, d4) research coordinator, e) J}CA.vexbéft_;fﬁ

research methods, §g) research resulis, h) achievementis, 1}



'prob;ems and j) future plan. In general the report indicate that
most of the joint research are being conducted and progressing
weil. Three topics are completed and some lopics are posiponed
‘due to several infavorable condiltions such as in adequte budget

and edﬁipment.



Rsearch Topics

4. Optinum DLilization of deri-
culiural Machinery on Farm
for Crop Proguct fon,

V. The influence of mechanical
tillage on soil physical
and dynamic properties for
increasing erop productien

2. A study on the reiaiionship
beetven soil roisture and
tractor capacity in dryland
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OPTIMUM UTILIZATION OF AGRICULTURAL MACHINERY
ON FARM FOR CROP PRODUCTION



RESEARCH TOPICS

The influence of mechanical tillage on.soll physic and
dynamic properties for increasing crop production.

OBJECTIVE

To measure physical and dynamic properties of soil_ in
relation io soil tillage 1i.e. mechanical tillage;
emphasizes in studying phenomena exist dur;ng the
process of cutting, lifting and throwing the soil.

RESEARCH DURATION

; Year (FY) -
No Activities §ommmemmemas oo e
CI088 1 1989 1990 1 1991 1 1992 )
-------------------------------- P Lt e EETT T
1. Praparatien et er et : i :
2. Basic exper imenis : Do ' '
3. Manufacturing of soil bin P eeeeeares S ;
L. instaliaticn and testing . bRt H
5. Preliminary study B veevd :

5. EXperimehts
7.. Data analysis
8. Progress report
9. Seminar

18. Final repori
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RESEARCH COORDINATOR : Dr.Ir. Tineke Mandang, MS.

JICA EXPERT : Proi. lIsao Nishimura

. RESEARCH METHODS

~ Research will be conducted in to phases :
1. Laboratory experiments using soil bin test
apparatus ' . ’
2. Field experiments as a study comparison



- There -are two main activities
1. Observatyon of physical and dynamic propertxes
of so0il samples (various kind of 'soil)
2. Observation of soil reaction due to the mechanical
action: :

-~ Parameter to be measured

' ‘1. Bulk density

.+ Moisture content

Texture

.-Frlctxon ameng the particles of soil
.'Adh&Slon :
Cohe510n

Soil-metal friction

Cutting resistance

. Shearing and compression resistances
‘Horizontal and vertical resistances
. 301l hardness

-

— -
’—‘O(DOO'Q‘GI‘UT:.D-GJN

£. RESEARCH RESULTS

Whole waiting for the completion of soil built test, several
basic experiments have been completed and some applied
research are being conducted in the {field.

1. Study on physical and dynamic properties of latosol soils.
Experiments had been conducted several times and the soil
parameter measured was as follows

* Shearing force
% Friction force
% Come index {(penetration resxstance}

. Using penetrometer SR-2 type with come area 2 cm™, the result
showed that the value of soil parameter increased up the depth
become greater.

2. Studies on compactibility of latosel soil using
s0il compression apparalus

The study was designed to evaluale the compaction characteristic
‘of latosol soil at the different level of moisture content. The
result showed that soil bulk density increased as the moisture-
content was obtained at 36 %. So0il bulk density will then
decrease whenever the moisture content reaches 36 %,

_.‘41*_.



3. Studies on the Effect Dynamic Load and the Intensity
of Tractor traffic on Soil Compaction

The resull of the research showed that dynamic load = treatment
(which was qualitatively different) did not —give that
significantly different in so0il compaction, at the moisture
content ranged from 36.5 percent to 40.05 percent.  The . average
soil bulk density of without load treatment was-1.49 gr/cm3  with
penetraometer resistance was 17.03 kg/cm2 and with load. treatment
by mold-board plow result in the average bulk density and
penetrometer ‘resistance 1.44 g/cm3 and 14,41 kgf/cm2
respectively. Further - more, with load treatment by disc plow
result in average bulk density and penetfome{er'resistance 1.34
g/cm3 and. 16.71 kgi/cm2 respectively. L . o
The important point of this study that the soil bulk density, as
well as penetromeier resistance increasing generally up- to the
depth. of 15 cm. Based on soil physical _aspegt, the so0il
compaction caused by tractor traffic under certain condition, 1is
able to be avercome by scil tillage, especially by plowing and

‘harrowing.

4, Studies on soil compaction as influenced by mechanical .tillage
in sugar cane plantation : -

The result showed that the longer the cultivating periocd .the
higher = the penetrometer resistance of soil, and the difference
was statistically  significant. . Soil -penetrometer - as ~ ‘the
cultivating period become longer, and this tendency was clearly
recognized only up to the depth of 30 cm. Data showed that over
30 cm depth, there was no any significant change in :penetrometer
resistance. The so0i1l penetrometer resistahce_ performfng soil
hardness °~was measured using penetromeéter SR-2 type with 2 ‘cm2
diameter of cone. . , ' S
Bulk density of soil increased due the mechanical tillage and the
data showed that the longer the cultivating period the -greater
the bulk density. It was found that bulk density of -soil of
upcultivated area (up to the 20 cm depth) was 0.91 g/cm3  and
increased up to 1.25 g/em3 after vears coropping (cultivating).
The soil density at the greater depth increased from 1.24 ~g/cm3
to 1.45 g/cm3 after 5 years cropping. : o S

it can be concluded that there is a significant chang in soil
parameter (soil compaction) in sugatr cane mechanization after of
cultivating. : ' - s
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h. ACHIEVEMENTS :

1. Degree : Undergraduate

2. Presentation in the seminar
- Annual seminar on joint rescarch, 1990
~ Joint seminar, 1990 '

i . PROBLEMS ENCOUNTERED

1. Lack of equiments for 2 years (Soil bin apparatus
“just arrived). = - : S '

2. Insufficient in supporting equipments/instrument
thatl necessary in measuring the parameters of soil.

3. Time limitation in conducting research

4. Involvement of personnel (researcher)

5. Limitation in research budget

i. FUTURE PLAN (see schedule)

1. To continue experimentis under the topic research
"especially experiment that uses soil bin test
apparatus for delermining soil parameters. .

2. Studies on soil-tillage ‘tool relationship;
mechanical aspeci, geomeiry of tools, etc.

3. Studies on the effect of dynamic load and the
intensity of tractor titraffic on seoil compaction.

X. UTILIZATION OF RESEARCH EQUIPMENT

U oo i i A e e

T R mA A = e 4 v e m o e mme WAL LA L v R R RL . ma A TR Le hm e TR LR ML e e A RA TR ML L e e e e e e

1. Simpie so0il bin test 3
2. Penetrometer 3
3. Soil moistute tester 3
4, Triaxial shear apparatus = 3
5. Uni axial compression apparatus # 3
6. Tensile shear box D
7 p
8 p

P

p

p

f

)

*

Soil-metal friction apparatus
Angle meter '

9. Ec. meter

10. Image processor analyzer

11. Other
3:=-.Freéuent_ 
p = being proposed
= share facilities



a. RESEARCH TOPICS
A study on the relationship between soil moisture and
tractor capacity in dryland farming.
b. OBJECTIVES
To  study the influence of soil meisture on "the
performances. of the tractor namely o ther_capag;iy,
traction and costs. To optimize the tractor pgwer in
dryland farming especially for land preparation (soil
tillage) o . S
c. RESEARCH DURATION & SCHEDULE :
: YEAR [FISCAL YEAR)
MO, ACTIVITIES s oo
P 1989 £ 1990 1 1991 ¢ 1992 1 REMARK
------------------------------ T et S S e e
17 Preparat ion oo ! : : :
2. Built tree point linkage @ xxix ! : :
dynamoneter : H : ; b
3 Instala:ing and testing 1 xxixx b : !
4. instrument and built S 5 ¢ S ' 1 x)
simple insirumenis H H : ' :
5. Pretiminary study ; XXX ] :
6, Expefiments H Pereesd ' '
7. Data analysis H Toxntxx ; ;
: i '. '. ;
8. Progress report ' aX o XIXXX NRIXX H
9. Cont inuing expertments | ! EXX000E Additional
' ; ' : iResearch
10, Seminar HE S X% ]
i1, Final report ! H : H

%} Some of the instruments borrov from CﬂAET:rserpon9~Jakarta Like :

Strain amplifier DPM-611 A 3 units, DPH-413 8 4 units )
Bridge Box .........eivennss 5 wnits, Data Recorder Automatic
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~d. RESEARCH COORDINATOR Ir. Frans J. Daywin, MSc

e. JICA EXPERT S Prof. Isao Nishimura

f. RESEARCH METHODS

ftReSEarch:aiready‘been conducted in two phases

' - Laboratory Experlments

to built three point tinkage dynamometer
to built slip censor
to-built depth censor

ield Experiments: :

Preliminary research had already been conducted by

‘using ring type dynamometer by using iwo ZWD 72 HP

3. R
4

tractors

The tractor capacity is measured in three and

four level o0f soil ,moisture content (dry, medium

and high moisture in percentage dry basis) and
three different depth of plowing.

The c¢omponent measured are S
1. Field capacity, W1th disk plow :and moldboard
plow :
2. 8011 draft, Sp601flc s0il dlaft drabber—HP
' }, brake-HP (P BR’ T
??1ng re51stanne
. SLIP

Prediction formula of soil draft
Prediction formula of the relationship between
drawbar power, tractive efficiency and slip.

Parameter already been measured
Soil specific gravity
Soil texture

'So0il” compactlon by using soil compaction’apparatus
“Moisture content

3011 cohesion and interpnal friction angle by using
tr1ax1al apparatus ) ' '
Speed of tractor

Depth of" plowxng

Cohe index by using soil penetrometer SR 2

“Reséarch egquipment required’

' S0il penetrometer {already avallable}

"Soil moisgture tester (already available)
Triaxial shear apparatus {(alréady available)
8011 cempaction apparatus (already available)

Three point lxnkage dynamometer(already been

“puilt)

"slip’censor’ (already been bulit)

Data’ recorder {already been avaxlable)



- Strain amplifier :

2 DPM-613 B 2 units (already avallable)

e

- DPM -613 B 3 units (already available)
through JICA Expert (Dr. Kito)
- DPM - B11 A3 units

- DPM - 613 B 4 units borrow from CDAET,

- Bridge Box 5 units Serpong and already

- Automatic Pen Recorder sent back or return
to Serpong

RESEARCH -RESULT

Some pre]xmlnary reports and progress reports already
been submitted and percentage at the joint Research
Seminar JICA-IPB 1989 & 19290 (first & second joint
seminar) and one day seminar February 1990. _ _
Some progress reports still in progress and. wiil Dbe
presented at the third Joint Seminar October 1990

ACHIEVEMENTS :

1. Degree : lUndergraduate

9. Presentation in the Seminar
- Annual Seminar on Joint Research) 1890
- Joint Seminar, 1989 & 19990

PROBLEMS ENCOUNTERED : Additional strain amplifier DPM-
£13 B 3 units still be needed.
Additional Automatic Pen Recor -
"der 4 channel very help full
it available for data analysis

FUTURE PLAN

et

Design and coenstruct depth sensor

2. Studying the influence of static and dynamac
weight of the. driving wheel weight on wheel siip-
page uS1ng moldboard plow. In this researéh a
three point hitch-dynamometer will be used with
7 channel strain amplifier for measuring hori-
zontal force {draft> and vertical force and dyna-
mic weight of the

3. Studying the effect of the drlvxng wheelq w;dth

the velocity and the depth of the plowing by

using moldbeard plow on traction performances.

Additional Instruments still will be.needed through JI1CA-
DGHE/IPB Project (ADAET) : JTA-9a (132)

1.

New type three point hitch which can measure SiX
component

Three (3O channel strain ampllfler Kyowa DPM 613 B

Slip ring for measuring torque force of the tractor

Pen Recorder (4- pen) and continues pen recorder pr;nter
digital type (automatlc) :

ST
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SYSTEM ANALYSIS AND MANAGEMENT
FOR AGRICULTURAL PRODUCT
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RESEARCH TOPIC

Development of management apd information system of
Agricul tural Production.

OBJECTIVES

- To analyze the mechanization systems used in food and
secondary c¢rop productions. _

- The model and to simulate the mechanization systems

- To develop an information system/network

RESEARCH DURATION : 3 years

RESEARCH COORDINATOR : Dr. Moeljarno Djojemartono, MSA
JICA EXPERT : Proi. Isao Nishimnra

RESEARCH METHODS

1. Rice and for .primary secondary crops will be
selected as the observed commodities in this study

2., Survey -and measurement will be conducted in a
certain mechanication level  at major producing
areas.

3. Model on the mechanization systems for individual
crop or multiple.crops _ :

4. Development and testing of tnformation
system/network for several major producing areas
(Java and some pleases in Sumatra or Sulawesi)

5. Application and extension the system in more remote
areas, such as transmigration areas.

6. Application and expansion of the system in
developing new machinés design

RESEARCH RESULT

Two limited programs have been developed. One is - a
simulation program developed by Ms. Emmy on tillage
operation. Another 1is an expert system: - program to
diagnose bulldozer engines troubles. The later pProgram
is actually a conversion program from EXSYS: shell
sofiware to CRYSTAL shell. the CRYSTAL shell software
is a part of eguipment provided by JICA project.

ACHIEVEMENTS

1. Degree : Undergraduatie )
2. Presentation in the seminar :
- Anpual Seminar on Joint Research, 1990
- The expert system program was presented ih the
Joint Seminar, 19990.

—ha—



i. PROBLEMS ENCOUNTERED :

Limited man-power. However, now we have already
recruited two new staff, so that we hope that man-power
won't be a problem anymore.

j. FUTURE PLAN

-~ Further develop the simulation program on ‘tillage
operation. Data <collector on soil physic and soil
mechanics data for various types of agricultural soil
in [ndonesia. To develop the data in a data base form

“and link the data base to the simulation program

- To develop further: the exper! system 'program by
adding data presentation capability through a
photobase system. A photobase system is an important
facility to present better information.

- Consideration on developing simulation program using
+ graphical programming language.

_49._
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RESEARCH TOPIC :
Management of sugarcane mechanization.

OBJECTIVES

The main objectives of research is try determine the
optimum degree of mechanization for sugar cane
production in sugar jndustry. :

RESEARCH DURATION : 2 years -

..RESEARCH COORDINATOR : Dr.ir. Bambang Pfamudya; M.Eng.

JICA EXPERT : Prof. Isao Nishimura

RESEARCH METHODS

The research activity will be divided into two
categories. The first category is data collection. In
this phase the in field measurement will be <conducted.
Two location where the sugar production operation is
fully mechanized will be selected. The in field sugar
production operations will be measured in ‘terms of
capacity, energy; time, cost and losses.

The second category is data processing and modeling. In

this phase 1ihe collected will bDe analyzed into
factors affecting _the sugar production operations.
Later on, mechanized sugar production model will
be developed. Finally a computer simulation will
be used to. evaluate the optimum ~ sugar cane

production mechanization.
RESEARCH RESULT

One part of the managemeni problem 1in sugarcane
mechanization; the harvesting operation and
transportation have already been analyzed in 1989. This
result 1is . also a dissertation doctor by Mr. Bambang
Pramudya. The analysis was using system simulation on
Turbe Pascal language.

ACHIEVEMENTS

One of the research resulil is a dissertation . for Dr.

Bambang. The dissertation was defended in 1989. Pavt of

the research result has already been presented-~in JICA
One Day Seminar, held on February 19, 1990



i, PROBLEM ENCOUNTERED : No problem
j. FUTURE PLAN ;
- To devétop other model and simulation on different
sugarcane mechanization/operation such as land

preparalion, tillage, cultivation and irrigation.

- To develop packet program sugarcane production
machinery selection and maintenance.
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LABOUR SCIENCE AND FARM WORK SCIENCE
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RESEARCH TOPICS

Measurement of human encrgy efficiency during the
operation of agricultural machine and tools.

OBJECTIVES ¢

To oBtain on optimum efficiency calculation of power
af the operators needed in designing man operated
machines. )

RESEARCH DURATION

- Plan 2 years
- implementation : 7 months

RESEARCH CORRDINATOR : Ir. Kusen Morgan, MS.

J1I

CA EXPERT @ Prof. Isao Nishimura.

RESEARCH METHODS

The research will be conducted by measuring of 02
consumption and CO2 of -the operator

- Time study

- Motion analysis

The total energy expenditure of the operator can be .
calculated from- the 02 consumption of operator,
using : respirometer, breath analyzer and barometer.
The efficiency of the operator energy is the ratio
of the load given and the total energy expenditure,
in percent., The field research using the real
machine will be conducted by heari-beat counter.
method. The conversion of the data from heart-beat
method to the oxygen consumption wmethod will be
carried out in laboratory. '

RESEARCH RESULTS

The research are still conducting. The research title

<2 RN o B

are !
Work load measurement of hand tractor ‘operator
Work lcad measurement of knapsack shower operator
Work load measurement of hand pump operator -
Notse measurement of hand tractior . _
yibration measurement of hand tractor handle

ACHIEVEMENTS

1. Degree : Undergraduate

2. Presentation in the Seminar

- Joint Seminar, 1990



PROBLEMS ENCOUNTERED ;
- The . equipment and instrument for measurement! are
.very limited in type and amount

- Most of importance equipments are not .available
- Budgeting

FUTURE PLAN :

- Continuing the present research
- Conducting new research
- time and motion study _
- developing of hand tractor simulator
- work lopad measurement of pedal operation.

The future program 1is depends of the equipment
availability.



R

RESEARCH TOPICS

Dynamic-anihfupometry research for designing purpose
of simple tools :

. OBJECETIVES

To obitain accurate anthropometry/biomechanics data
required lo design simple agricultural equipment in
order te achieve convenience and copltimum power
efficiency of the user : =

AESEARCH DURATION : - Plan = - - - 1 3 years
: ~ Implementation : 7 months

. "RESEARCH COORDINAOTR : Ir. Kusen Morgan, MS.

JICA EXPERT : Prof. Isac Nishimura

. RESEARCH METHODS

In the preliminary résearch, the measurement  of

. anthrophometrics/biojmecahnics data of ‘the tool user

will be accomplished. The data obtained will be used
to designed the tovbls (hocs, ares and soil  fork)},.
developing the prototypes is included. The testing of.
the field capacity, power requirement, efficiency, and
convenience will be executed in the field and
laboratory. - .

RESEARCH RESULTS

The research as still conducting. The resaarch' title
is : The anthropometiric measurement of hand tractor
handle. :

ACHIEVEMENT

1. Degree : Undergraduate

2. Presentation in the Seminar: :

S Jojnt Seminar, 1990

PROBLEMS ENCOUNTERED : - The equipment are no
avaiiable . :

FUTURE PLAN : The future program is depeﬁﬁs. on  the
equipments availability

- =56~
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ENERGY AND RURAL ELECTRIFICATION
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RESEARCH TOPICS

Development of integrated energy utilization system
for thermal unit operation

OBJECTIVES

Solar energy is a potential new and renewable “energy .
resources in Indonesia which can. be utilized f{for
developing rural and agrobased industries., such as
drying, ‘refrigeration _and other  heatl pProcess
industries such as sugar making, and small food
industries. The testing of several experimental system
will be conducted in the studies and. therefore some
basic equipment for <construction as well as for

performance testing is required. Al present we -are
studying three solar drying systems .as ~ topic. of
graduate recsearches, one solar cooling system. Since

these system are still in the developmental process,
modification and redesign work are still . necessary.
Therefore, we need some construction materials and
some measuring instruments which still lacking.
RESEARCH DURATION : 3 Yecars

RESEARCH COORDINATOR : Pr. Kamaruddin Abdullah

JICA EXPERT : Dr. Y. Sagara, Dr. Y Koga

. RESEARCH METHODS

Research on the development of integrated energy
upil;zﬁtibn system for thermal unit operation  in
agricul tural was conducted by designing come equipment
for agricultural product processing. Some designed was
developed 'in order to obtain the applicable -eqguipment
that can be used in farm level.

RESEARCH RESULTS

The design of steam jet cocling and selar collectors
for drying have already designed and the performance
has been improving respectively,. '

ACHIEVEMENT

1. Degree : Undergraduate, Master

2. Presentation in the seminar
- Annual Seminar on Joint, research
- Joint Research 1989, 1930
- International seminar

G-



i.. PROBLEMS ENCOUNTERED

Some equipments siil)l required lo improve the research
implementation.

j: FUTURE PLAN :

Soine modification - on the eguipment will be
accomplished in order to obtain higher performance.
Field survey will be  scheduled to - study the
possibility of the application in the farm level.

k. RESEARCH COMMUNICATION : |

a. Discussion of research progress among the team
member and JICA eéxpert. .

b. Publication

c. Seminar



.2,

a.

RESEARCH TOPICS

Biomass energy modeling and technology déyelopment.'

OBJECTIVES :

Developing the biomass energy model for Indonesia and
baomass enexgy conver310n technology. ’ '

RESEARCH DURATION : 1989 - 1890 (2 yea ars)

RESEARCH COORDINATOR : Ir. Sri Endah Agustina, MS.

JICA EXPERT : Dr. Koga Yasumasa

RESEARCH.APPROACH METHODS

Developing the mathemat1cal model ‘and 51mulat10n, -and
laboratory tesiing and measurement

RESEARCH RESULTS

Mathematical model for biomass energy supply-defand in
west JAVA (paper presented in Research seminar held at
AE Dept. on February 19 th, 1990 was attached).

Based on the model. the mathematical model of biomass
energy supply-demand for Indonesia have been developed
the required data has been compiling.

Research the influences of fuel wood volumetrlc on the
store.efficiency has already finished. '

ACHIEVEMENTS

1.
2.

Degree ! Undefgraduate, Master
Presentation in the Seminar
- Anpual Semipar on Joint Research, 1990

PROBLEM ENCOUNTERED : -

FUTURE PLAN :

Data processing and model simulation

Attending and presenting a paper (ititle : the :
influences of fuel wood geometric -on  the stove
efficiency) on 3 rd joint seminar (Qctober 8-9, 1990)

EQUIPMENT UTILIZATION : (attached) .



RESEARCH TOPIC :

Input-Output Energy Analysis for rice production system
in Indonesia,

OBJECTIVES :

1.-To.  obtain a mode! for energy planning in rice
-production in Lampung and in Indonesia. _

2. To determine the condition of rice self sufficiency

3. To determine the oplimal condition for energy input

" . for agricultural production, particularly rice.

. RESEARCH DURATION : 3 (three) years (1988-1990)

RESEARCH COORDINATOR : Dr. Kamaruddin A. (assisted by
Ir. A. Kohar Irwanto, M5c.(33))

JICA EXPERT : Dr. Y. Koga/Dr. Y. Sevo

RESEARCH METHODS

-In 1984, Indonesia had proclaimed to achieve rice self

sufficiency. . However, there are reports that the
agricultural land, particularly on -Java had been
decreasing each vyear due to the transformation and
conversion. to other purposes such as for industiries and
residential areas. in addition to this government
subsidy hadve been reduced recently .(e.g. fertilizer,
pesticide, -irrigation, subsides) and the this may
reduce the production capacity. By studying the various
input tg agricul tural in the form of direct and
indirect energy one may obtain useful relation on hour
rice self sufficiency could be maintained in future.

METHODOLOGY

According. to ‘the study of Giles and later developed
further by Moens for the case of Indonesia, power input
to agriculture resulted in the proportional increase
in erop yield. By studying the relationship between the
available power from man, animal and machinery in rice

-production we can determine the best - strategy for

mechanization . in order. to . maintain rice self

“sufficiency level .in Indonesia. This data will also

provide the guidelines on hovw much machine should be
produced each year by the industry so as to avoid

‘overproduction or in order- to..catch up with the

necessity to:increase food crop production. In order to
study the- problem on both at macro and micro level
another approach of determining the amount of energy
input. was also required. Using the first approach one
still uncertain to know how many of the available powel
are really active in rice production. therefore, the
energy input accounting method was also considered

—f1—



necessary yield. In the study of energy input, there are
two ways of  obtaining the data, one through field
surveys and another by means of the 1/0 table.

RESEARCH RESULT%

From the previous studies, several ddta- from Lampung

had been accumulated. Using this as a the energy. flow
pattern as weil "as eergy_efilclency for the three

stages of agricultural developments,‘ . el the
traditional, the transitional, the transitional.and the
“well - develaped satge had.: been obtained. The

maihematical models developed provided 6 scenarious. for
energy . input to achieve the rice self sufficiency in
Lampung. C

The research, - however, will be continued: to make
further.  refinement of the model finally develop an
optimization model.

ACHIEVEMENTS :

This topic is continuing research in our Lavoratory on
Energy and Agricultural EKlecirification. - Several
surveys 8including the collection of secondary data)
and energy flow analysis had been completed partially
and a basic model had been developed. Curvently we - are
also working through the AEMTRC (ASEAN - -EEC Energy
Management, Research and Training Center) with fellow
ASEAN scientists to study the study ihe ASEAN Energy
Model for the vyear 2010. -Our  group agricultural
development. Several papers on this subject had. been
presented in the national, regional as well as
international seminars : o C

a. A.K. Irwanto, XK. Abdullah, E. Agustina and O.
Kitani @ "Energy Balance of Rice Production
in Indonesia (1977-1981)", in Alternative
Energy Resources for Agriculture, Edited by
Kamaruddin A, and Osamu kitani, Nodail
Research Institute, 1988.

b. Kamaruddin-Abdullah : "Rural Energy Development
in Indonesia”, Meeting of the International
Energy  Workshop™, 20-22 June: 1989, I1ASA
(International Institute of- Applled Systems
Analysis9, Laxenburg, Austrla

¢. A. Kohar Irwanto, Kamaruddin Abdullah : "Energy

: flow ifor rice productxon in Lampung, south

Sumatera", 'in indonesian. Paper presented in

the Indonesian Society of Agricultural
Engineers Congress, Malang, Jan. 1989.



PROBLEMS ENCOUNTERED

Although we had succeed in developing model for energy
analysis we' still think that further refinement and
validation for in the part of the mathematical! model as
well as in Programming are still necessary. It is
highly expected that some JICA experts could help up to
solve this problem..

FUTURE PLAN

This research is planned lo be continued by Mr. Kohar
Irwanto as his graduate research (S3 program) at the
IPB graduate school. We expect that Prof. -Osamu Kitani
from the Univ. Tokyo will continue to assist Mr. Kohar
Irwantio and became a co chaijrman for his graduate
committee.
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RESEARCH TOF1CS

Environment control far growing fruits and vegetables in

green house.

OBJECTIVES. ¢

1. To design low cost plastic (green house/protective
shelter) for growing fruits and vegetables.

2. To design the ventilations system and cooling system
to contral the environment suitable for <rop growth
and production ' -

3. To analogue the environmental factors such - as
temperature, humidity, radiant heat, etc. as  affected
by the materials used for covering the shelter,
construction and ventilation system. :

RESEARCH DURATION !

1. Plan : 2 (two years), starting 1989 through 1991

2. Implementation @ Have nol been started

RESEARCH COORDINATOR : Ir. Gardjilo, MSc.

J1ICA EXPERT -

RESFARCH APPROACH METHODS

An experimental green house on protected shelter will Dbe
constructed using variouws types of plastic <{polymerd
materials. The strucidre should be designed {for flexible
changes of covering materials. The green house will be
facilitated with equipments and instruments for
controlling the environment and crop growth.

Hydrophonic cultivation method will be used for growing

~some horticultural crops. For research Dpurposes, short
1ife horticuliural crops such as tomato,. cucumber,
sirawberry, elc., “are among the alternatives 1o be

chases. Automatic watering device will also be praovided.
Adiabalic proceéss or evaporalure cooling system will be
considered for «controlling the inside temperature and
humidity of green house. A micro computer will be used
for the environmental control -and energy. batlance
calculation through computer modeling. Other equipments a
apparatus such asg f{emperature and humidity recorder,
hotwire anemometer, data logger, are alsc required.

RESEARCH RESULT :
1. No experiments have been conducted for this tepic .due

to lack of facilities, equipment, and instrumentation
sultable to the objective of the research.



L)

Pending to . the approval of the cquipment. proposed
through the JICA, a field observation (survey) was
conducted to several private corporation dealing with
fruits and vegelables using green house/protector
shelter to find the possibility of joint research,
i.e., using their facilities (if any) so that at least
& preliminary experimentis concerning this research
topi¢ can be started as soon as possible,

ACHLEVEMENTS : No achievements have been gotten yet

.. PROBLEM ENCOUNTERED

1. Lack of faéilities {(green  house/protector sheltery,
equipments and instrumentation.

. 2. Lack of budget for the operation of the experiments

- 3. So far no expert (from JICA) specialized in the field

of environment control is available in order to
jointly conduct this research topic.

FUTURE PLAN

1. To make extra efforts in order that this research

topic <can- be staried on implemented as soan as
possible,.

2. A long term expert, or at least a short term expert,
specialized in the field of environment control is

regquired in the near future.
UTILIZATION OF EQUIPMENTS :

1. 'No eguipments concerning this research topic have
been available.

2, The only apparatus available from JICA is aradio
meter (Pier heliometer} which have been wused for
research activities conducted by undergraduate
students related to solar collector and for
instructional purposes.



RESEARCH TOPICS

apprbpriéte technology in preduction in,'cqnstruction
pariel products as building materia1'  made .of
Agriculture Fibers FProducls as reinforcement with

mortar.

OBJECTIVES:

This research is aimed lto find out the influences of

some orientation of fibers of the surface layer and
the thickness of particle board and cement . board on
its mechanical properties. The research 1is. also
intended to see the influence of the portland .. cement
to mix with another natural resources- as aggregate,
course .sand, find sand or mix clay stone and others.
To achieve thé goa) namely increasing the guality and
searching in  the method and type of products is
necessary to studies on physical and mechanical
properties of two cottagers '

1. agriculture fibers producls. and portlgnd cement
2. Mortar - fire, coarse sand, and portland cement

RESEARCH DURATION

Rav Material ! 1 2 5
——————————— B R i
-3 Fibrion faterial 4 Cement ' Aggresate/Sand/Mortar
Additing ' T _ .
--------------- T Bt
a. Urea formal | ' 1 Gragasi of stone :
Dehida V1. dipah : :
b. Helamin-For-t 2. Hevea Brazilians | (CR) Regulaf - find aggregate
mal Dehids ! 3. Albigia Falcota P (CS) Japanese stan- 1 - standard  sand Trom
: ! dard ¢ Japan '
_______________ +......_-p«»._—--.».——-u-——-;--—u—*————--.—----—----...—-—.-..+-.u———-—--—--—__.__.._...---_-___-u-
TA S i C
Particle Board Cement Board fortar 1o predict strain
Result 1ar2a 3a and stress as mechanjeat
1 B8R and physical properties
Vechanical 2 phy- of mortar according to the
sichal properties environment as RH» T as a basic .
: H building ma materials for example
} : permeability strain stress
: : stiffness: elc,
' Building Materials 1
Intensify and potential as Intensify and potential .
a packaging material in the post as building material reinforcement as
harvest agriculture production congrete for dani Spillvay, vater gat etc.



d.

RESEARCH COORDINATOR : Ir. Sri Mudiastuti

e JICA EXPERT @ Dr. Kato

- 1.

_f. RESEARCH METHODS :

Experimental design in Laboratory of
A. Water : a. 0il and organic malerial in the water

B. Cement : Specificg gravity of cement

Setting twice of cement
Sandiness test of cement
Calorimeter test

Flow test

Flexure sirength test
Compressive strength test

. Curring test 3,7, and 28 davys

[l a1 N o S ¢ VI & PR T o i o

C. Course and aggregates f
4. Sieving test & finess modulus
b. Specific gravity & adsorpition of

aggregate
¢. Organic material or finess aggregate
d. Specific surface and moisture

content of aggregates

RESEARCH RESULTS :

1.
2.

3.

1.
2.

Find the Dbuilding materials as the best aone,
compared With the material lo used in now days.
Mixing mortar to support point 1, as a good
degradation

Find the correlation. of strain and stress in actual
condition to support the contractor to find their
decision in connector with the application to build
the construction

- ACHIEVEMENTS

Degree @ Undergraduate

Presentation in the Seminar

- Annual Seminar on Joint Research, 1990
- Joint Seminar, 1990

PROBLEMS ENCOUNTERED

1.
2.

Limitation of basic experiment result
Comparative study among Indonesian and Japanese
method :

3. Ingtrumentation has not yet come



FUTURE PLAN

Pr degree in building materiat to find out the
relation beltween the rheglogy of the material and the
method of concrete materials to support the strength
and strain material buildings.
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OPTIMUM DEVELOPMENT MODEL OF
WATERSHED FOR AGRICULTURAL USE
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1.

a.

RESEARCH TOPICS :

‘Watershed model development appropriate to Indonesia.

OBJECTIVES

The objectives of these studies is to develop a
general watershed model appropriate to Indonesia.

RESEARCH DURATION :

1982 : Preliminary for sedimentation of Brantas River
(East Java?l. : : ] : ’

1984 : Relationship of land-use and water yield. and
fluctuation of 6 sub-watersheds of Bengawan
Solo (Central Javal.

1985 : Watersheds model - development for  Citanduy
watershed {(West Java).

1986 : Grid methods for:erosion prediction in Bengawan
Splo watershed (Central Java)l.

1987 : grid method for ervosion prediction in Way Rarem
(LLampung, Sumatra Island}. _

1988 : Watershed modeling of Konto River watershed

" (East Java)- notlvyel finish

1989 : Hydrological and:erosjon model for Cimanuk sub-
watershed (West Java)

1990 : Erosion prediction in Bengawan Madiun watershed
(East Javal.

19981 : Jrantus watershed in Ceniral Java (still in
planning). '

RESEARCH COORDINATOR ¢ ir. H. Aris Priyanto, MAE.

RESEARCH METHODS : -

.. RESEARCH RESULTS : -

ACHIEVEMENTS @ -

PROBLEMS ENCCUNTERED

CUntil now, the budget of those studies come from

Ministry of Foresiry and Ministry Public Work GOl and
did not use budgetl from JICA Project or itts Counter
Budget. But a beginning vf ADAET, JICA Project, the
above research program was planned io be speed up and
the area of the research able {o be broaden by using
Remote Sensing Technique, that will be developed under
the research program of F.2. ’

F.2. program may need a large amount of - budget, Lo
provide hardware and software. If il is impossible, FlI
will be continuved and financed by available;e budget
of different institution of GOI.

FUTURE PLAN : see schedule.



RESEARCH TOPICS

Dévo}opment of remote sensing technology for rural
planning and Jand/resources surveying

OBJECTIVES :

Remote sensing  technology involves a lot of

interdisciplinary factors as well as possibility of
operaticnal utilization. The objective of the study is
to. establish a methodology of overall evaluation by
physica{ planning condition especially for rural

“planning and land condition. soil and water conservation

program by evaluation of soil erosion by using remote’

‘osenS1ng technology Concept of multi-stage investigation

d.

and its ‘application by analegue and digital - image
analysis. Land cal planning condition. Themathic mapping
for evaluation stability of the land 8land slide, soil

~erosion, danger due .to flood, Etc.). Them,thematic

mapping for =valuating productivity of the ‘land (Land
slope, soil texture, drainage, Etc.) and workability
(reclamation, possibility of mechanization etc.).

RESEARCH DURATION :
The first year

February 1989 - February 1991

Preparation of the research and tra1n1ng for completed
methodology and research proposal. Mr. Sukandi
Sukartaatmadja was titrained in Japan.

The second year

February 1990 - February 1991 )

Completed instrument for image analysis. Start research
by using small plot for to know erosion with irial the
organic- mater, Collecting physical parameter in the
vatershed Cisadane. And preparation of satelite data; by
1and sat and analysis of land cover classification.
Completed research model for prediction of sedimentation
vield in upper watershed Cimanuk -and attend joint
seminar.

- The "third year

Using instrument for image analysis continuity research
for all upper watershed Cisadane. By landsat monitoring
Oflahd cover and physical condition and to discussion.
The  result of organic mater for control erosion and by
using land use map {(Remote sensing technology)

RESEARCH COORDINATOR : Ir. Sukandi Sukartaatmadja, MS.

e.. JICA EXPERT ¢ Prof. Tadaharu Nakamura



RESEARCH METHODS

1. Experimental- using small plot for study organic mater
and erosiom in to get value of physical parameter.

2. Using image analysis for evaluation stability of the
land (land slide, soil erosion) : _

3. Ground check (Ground Survey) and making questioner
and discussion . . '
4. Mapping

RESEARCH RESULTS

1. Experiment in the small plot. i E oo

small plot : 2 x 22 meter and number of plot 6.

Treatment used organic matter farm cow and chicken.

‘Analysis of soil physic and observation of soil loss.

Land cover classification  on upper Cigsadane

watershed. By used USSLE formula to soil  loss

classification _ ,

3. Collecting data of sedimentations and discharge from
Cimanuk River and Cisadane River.

4, Report on analysis of sediment transpurt relation to
the physical condition in upper Cimanuk Waltershed.

N

ACHIEVEMENT

1. Degree - -
2. Presentation in the seminar
- Joint Seminar, 1990

PROBLEMS ENCOUNTERED

1. Instrument for image processing system not find
in Lab. Soil and Water Engineering

2. Limitation on data observation

3. Budgeting not on time

FUTURE PLAN .:

By using result of land cover classification survey to
upper Cimanuk watershed about the organic matter and
physical of land condition, Collecting of soil sampie
and analysis the soil physic and organic matter,
Analysis the sediment transport of Cisadane . river and
analysis physical condition for rural planning.of upper
Cisadane watershed. Conltinue of soil physiscs research
by using small plot and terrace system. '

Seminar parlticipation :

a, The Japanese society of irrigation, drainage and
reclamation engineering, July 1989 in Tokyo japan.

b. JICA '

¢. Member of JSIDRE

_74_



d.

2

Influence of oarganic matter on

conservation of
latosol

2. Presentation to academic magazines

The seventh Afro-Asian Regional Conference of ICID
October 15-25% 1989 Tokyo Japan
JICA

Indonesian Representaltive

Irrigation engineering and land reclamation

remote
sensing for agriculture
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1.

¢/

RESEARCH TOPICS

Modeling Food Crop Response 1o Irrigation and
Simulation for Increasing Products.

OBJECTIVES

1.

Determination of the parameters that may influence
the food crop response factor to irrigation, such as
: s0i) moisture, soil lemperature, crop and air, and

weather factors

Simulation of combined factors to detlermine the most
efficient application of irrigation water for
increasing crop production.

. RESEARCH DURATION : Plan : 3 year

Implemented : 2 year

RESEARCH COORDINATOR : Dr. Soedodo Hardioamidjojo, MSc.

JICA EXPERT : -

RESEARCH METHODS

1.

[441

Data collecting of food crop ré3p0nse facior from
gseveral . region in Indonesia. Researcher have been
supervising to these field experimentis.

The parameters that may influence the food crop
response was measured, such as @ so0oil moisture,
crop, air and weather factors,.

The model develops mathematical = equation ~ which
represent the crop response, the irrigation
application system-and the crop vield.

Evaluation of the model involves determining their
acenracy to predict the output parameter for given
condition and the as certain their relative
usefullness as ~a toll for management & of an
trrigation system. In order to evaluate the model, a
gEreen house experiment will be conducted with
several ,Portable dysimeter and ‘other instruments
which is related.

Simulation of combined factors to determine the most
efficient application of - irrigation waler for
increasing production.

AESEARCH RESULT

1

The  Tesult of crop response factor, - water
requirement and the crop vield was presented in_ the
3 rd JICA - 1PB Joint Seminar, in Oclober 1990. '



o

. Prototype of the poriabie lysimeter have been
developing, still in progress.

3. The food crop response mode)l has been developing.

4. Optimation of drrigation waler applicatiaon to
produce the maximum crop vield.

ACHIEVEMENTS
1. Degree : Master
PROBLEM ENCOUNTERED

Due to very limited of the available data on food crop
response. ‘1t i1s needed a much time to waiting for
several . field experiments on food crop response which
is conducted from other fund.

FUTURE PLAN

Conducting on experiment in order to evaluate ithe model
-3 With several portable lysimeter and other insirument
in a green house. If the facilities is not completed
vet, we will to evaluate interfield. condition at
- Darmaga without green house, so we can make a progress.



i

RESEARCH TOPICS

Automatitation of Irrigation System.

OBJECTIVES

.This pfbgram was planned f{or {u{ure lTarge. scale

irrigation system in Indonesia as well as small scale
of commercial agricultural commodities. For ‘large
scale to improve water distribution for tertiary

block, while for small scale -related lto drip or
‘trickle or sprinkler irrigation for small are of

commercial agriculture.

RESEARCH DURATION @ -

" RESEARCH COORDINATOR : Ir. H. Aris Privanto, MAE.

JICA EXPERT : -

RESEARCH METHODS

Jmplementation ~of this proegram need laboratory model

scale and field experiments (for larger scale). For

this purpose , ii{ need : S

(1) small scale laboratory model, sensor (tranducers)
and other .equipments

(2) Computer program (software) development

(3) Field experiment .

. RESEARCH RESULTS :

For large scale will be developed based on the result
of irrigation water-use optimization model that had
been conducted in several areas in, East Java, Centlral
Java as West Java. '

ACHIEYEMENTS : -
PROBLEMS ENCOUNTERED

At present : Some materials for laboratory small scale
model development has been provided but
it still need other - eguipments’
(instruments). ' .

For large =scale was planned to be
developed at the Infrastructure Project
Area (JICA Project) or at Cikabayan: area
{new- Dept. of Agriculiural Engineering
and Experiment Field). -

FUTURE PLAN : -



h.

i.

RESEARCH TOPIC

Hydrological  Evaluation of Water Resburcheé for

Ull;iZatiOn of Irrigation.

OBJECTIVES
1. Evaluation of the watershed conditions such as so0il
. type, l.and Use, Topography, etc. from aerial
photography ;
2. Evaluation of . the Watershed hydroligical

characteristics related to water resogurches ;
3. Determination of the relationships between the
- evaluated watershed hydrological characteristics  on
waler resourches and lhe irrigation water
utilization in an. irrigation scheme.

. RESEARCH DURATION : 2 (two) years, 1990-1992

RESEARCH COOHDINATOR : Dr. Soedodo Hardjoamidjojo, MSc.
JICA EXPERT : not yet confirmed |

RESEARCH METHODS

1. Collect ‘topographic maps of the watersheds in the

West Java, incliuding the sqoil type, land use,
rainfall, etc. _

2. Analyze the collected data for determining the water

balance in the area concerned;

3. Determine/create the model on the relationships
between the outflow {(using unit hydrograph method)
i the inflow to the irrigation scheme concerned ;

4, After repeating the above steps to several against
irrigation. schemes, a simulation can be made to
reilate the watersheds and rainfall - characteristics
to' the flow and the utilized irrigation water for
the irrigation scheme concerned.

RESEARCH RESULTS

1. Since the research just started this year (1990), no
significant results have been achieved so far.

2. 1r. Totok Prawitosari (a graduate student/master's
degree student) in doing some litertue study for
this purpose,

ACHIEVEMENTS : mnone
PROBLEMS ENCOUNTERED
1. Limited travel budget (from IPB)

?. Some equipment are still proposed to be proviaed by
JICA.



j. FUTURE PLAN

1. after seme progress has been made, a papef'will"be
written and presented in the next Joint Seminar.

2. the results of this research will be presented in
Graduate Seminar at the IPB Graduate School.
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EVALUATION OF OPTIMUM PHYSICAL
CONDITION ON FARM FOR CROP PRODUCTION



i

a. RES

Eva
$Ci

b. 0BJ

1.

2.
¢. RES
d. RES

EARCH TOFICS

tuation of various methods predicting reference crop
1 physical problems {forvr production - SPAC :

ECTIVES

To select ~the most suitable miethod for predicting
reference crop evaporation ‘which suitable  with

climate data in Indonesta.
To determine Crop Coefficient for various crops based

on the selected method for predicting reference Crop
Evaporation transportation :

EARCH DURATION : 3 years

EARCH COORDINATOR : Dr.ir.M. Azron Dhalhar, MSAE.

e. JICA EXPERT : Prof. T. Nakamura

f. RES

EARCH METHODS

Man

1 s

4 1

8th

g. RES

1.

th Activities
t - 3 rd - Installation of weighing lysimeter
- Installation of weather measuring
instruments .
h - 7 th -~ Mecasurement of reference crop evapo-

iranspiration (ETo) {for grass.
- Measuremenl of weather elements
such as air temperature, relative
humidity, sunshine duration, rain-
fall, wind velocity, class a pan
evaporatlon
- Computer pred1ct10n of ETo usxng
several methods
- Selectlng the best method of prediction
ETo, compare with ETo measured
Measurement of ETc for various crops
such as corn, soybean and peanut.
~ Computing crop coefficient (kc) for
each crop examined.

- 18 th

EARCH RESULTS

For paper presenting in 1989 JSIDRE seminar, sgmihar

in Lab. of scil - physics " and hydrology - Tokyo
University and seminar of irrigation and drainage,
tharaki University : ‘ -

1. 1. Soil physical properties of wet paddy field
sails from Bogor serpong, Jonggol and Sukamandi.
te. : Texture, soil phases consistency, bulk
density, specific gravity and permeability.

s



1. 2. Soil mechanica} properties.of wel paddy field
soils from Bogor, Serpong, Jonggol, Sukamandi.

i.e. ! triaxial test, cone index and compaction
test, : :

For paper presenting in 2 nd joint seminar

- 501l - compaction properties of wet paddy field soil

from Bogor, Serppng, Jonggol and Sukamandi.
For paper presenting in one day seminar

3.1. Seil physical of wet paddy field sails (bogor,
Serpong, Jonggol and Sukamandi) and upland soils
(Bogor, Serpong and Jonggol) .

3.2. Soil mechanical properties of wet paddy
field soils (Bogor, Serpong and Jonggol)

For paper submitted te journal JSIDAE

Soil compaction properties of wel paddy field soils
from Bogor, Serpong, Jonggol and Sukamandi)

ACHIEVEMENTS

1.
2,

Degtée : Undergraduate
Presentation in the seminars

PROBLEMS ENCOUNTERED

The
sin

FUT

detail confirmation of program may not be known
ce we has to wait for the program for advisors.

URE PLAN : Wait for the program {from advisors (Prof.
M. Nakano, Prof. T. Nakamura , etc)



k. UTILIZATION OF EQUIPMENT !

s

1. Soil compaction test
2. Specimens preparation set
- for triaxial - |
Shrinkage Limit test set
Liquid Limit test set
Three ghases volumeter
Soil hardness tester
Soil mechanical analysis
Fatling had parameter
Teol set
Rain gace
Pycnometer
Siide regulator
flective burner
Packet caleulator casio sat
P meter "cardy”
Tensio meter
Sampte cylinder
Yord processor
Asaresate analyzer _
Quick respond infiltrometer
Suction cup for pf
U Pover Supely
Direct spear
Consol idometer
CBR Test Set
Balance
Unsaturated permeameter
Plastimeter
Falling cone EL test
30. Dessicator
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2. Already use once/twice
3. Used Frequently.
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1. Seminar participation

Name of seminar, Seminar
Date and Place Sponsor

. 2 nd Joint Seminar, 7-8 JICA-iPB

Augt. 1989, 1P8-Bosor

. 1989 JSIDRE annval seminar  JSIDRE

27-28 July, 1989 Tokyo

. One day Seaminar 19 February  JICA

1990, 1PB-Bosor

. Lab. Seminar 31 July 1949 -

Tokyo University

. 1ab. Seminar 29 July 1689 -

Iharaki- University

Participant Content of
List Prasentation

- Relation betveen bulk density and
moisture content in comp. test of
several wet paddy field soils.

- Physical properties of Indonesian
pacdy field soils.

- Physical and mechanical eroper-
ties of several wet padéy field
and upland soils

Staff and gra-  The physical and mechanical
duate student characteristics of several

of Lab. of Soil Indonesia vet paddy field soils
physics and

hydroloay

Staf of Lab, of Some as pointAS

irrigat ion and
drainage

Presentation to academic magazines

a) Name of magazine : Journal of JSIDRE
b) Presentator : Asep Sapei, M. Azron Dhalhar

and S. Sudo

¢) Contents : Study on the compaction properties
several typical wet paddy field in
Indonesia. (noit published yet)

of
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RESEARCH TOPIC

Thermophysical properties of tropical agricul tural
products.

OBJECTIVES

in the design of eguipment for agricultural product
processing, such as drying, cooling and freezing bvasic
thermophysical properties of the product -should be
known beforehand. These properties, covering the value
"of thermal conductivity, thermal diffusivity, specific
heal, latent heat(heat of fusion), mass difussivity
and mass transfer coefficient are key parameters in
determining optimal system as well as maintaining good
guality of the process product. Unfortunately, many of
the available data are for non tropical agricultural
products. Since ten years ago work has been undertaken
to design experimential method for determining  these
parameters. However, ﬁudh simple methodology ‘requires
further improvement order to obtain a more . accurate
data in order. to met - the engineering standard
procedure for testing. Therefore, in this study we
would 1like to improve our testing procedure with ‘a
more standard instrument such as thermal conductivily
meter.Specific. heat determination apparatus etc.
Furthermore, the vast amount of tropical agricultural
product require continuwous accumulation data through
testing. The need for computerized data acquisition
system except for educational purpaose is aiso meant to
establish a standard and a more consistent measurement
procedure. Some of the required instrument had been
made available through the project, however, we still
require. a computer compatible with the already
supplied "green kKit” type .... . In addition to this
wve would like to design and construct a multipurpose
set thermophysical properties measurement wunit in
which plumbing work would be necessary. '

RESEARCH DURATION : 3 years

RESEARCH COORDINATOR : Dr. Kamaruddin Abdullah .

. JICA EXPERT + Dbr. Y. Bagara

RESEARCH METHODS

The measurement of thermophysical properties of foods
and agricultural products accomplished by means of
numerical, analytic approach using the instruments
provided by the project. '
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g. RESEARCH RESULTS

Thermophysical properties. of some agricul tural
~products such as tobacco, mango, pineapple, melon,
watermelon and other tropical products had been

collected.
h. ACHIEVEMENT

1. Degree : Undergraduate
2. Presentation in the seminar
- Joint Seminar, 1990

i. PROBLEMS ENCOUNTERED

The_availability of some standard equipment,and still
required to improve the research implementation.

j. FUTURE PLAN

The  thermophyisical properties of some other
agricultural products will be collected. Acgquisition
.0f ‘the data collected then will be computerized for
the academic purposes and as the basic data for
research purpose. .

k._RESEARCH COMMUNICATION
.a.- Disaussion of research progress among the team
member and JICA expert.

b.  Publication
C. Seminar



a.

RESEARCH TOPIC

"Study on ilhermodynamic Properties of ~ Water in
Agricultural Product with Special References to Drying

Process.

ORJECTIVES

The main objective of this study is to conduct  a
thermodynamic analysis of the drying process and other

_advanced method of attcking the drying process.

RESEARCH DURATION : 3(Three) years from 1988-1890
RESEARCH COORDINATOR : Dr. Kamaruddin Abdullah

JICA EXPERTS : Dr. Y. Sagara/Y. koga

"RESEARCH METHODS :

Background

Drying process 1is one of the oldest handling
method of agvicultural product in order to "maintain
longer storage time after harvesting. With ‘betlter
drying method will help the farmer Lo reduce  post
harvesi losses and thereby, increase their income. As
industrial process also penetrates the Tural are,
better and commercial type drying eguipment to maintain
consistent quality of the produci. In  the case of
Indonesia, as the government had launched a massive
program of non 0il export to increase foreign exchange,
further development of agrobased industries become more
and more important. The penetration of induxstry to the
rural expected lo create more job to the rural people,
including the farmers. : . '

Export .commodities rveguire consistent quality of
the product and this can be achieved by understanding
the drying characteristics of the commodities to ‘e
dried. In Indonesia, basic engineering research ‘toward
this end 15 very few and thal had made the design of
the drying system suitable for the tropical product has
been hindered. Basic . approach to study the drying

process 15 also quite new for undergraduate and
graduate education in Indonesia, therefore, a more
comprehensive attempt to understand the drying

mechanism will alleviate the guality of undergraduate
and graduate education in this countiry. B B
the study of drying process in the past years  had
centered mainly on the study of the data accumulation
on the drying characteristics of several products,
measurement of basic properties such as the mass
diffusivity, the drying constani, etc. In -approaching
the problem in the past most scientist had studied the
process from macroscopic point of view, for example, in
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the - case gf the drying constant, the work was 1limited
to detgrmlne the best way to measure the value from
geometrical point of view, such as the thin - layer’

~model, the sphere model, the cylindrical! model ele. As

the measurement technology and data processing is

developing very rapidly a more basic approach such as

the application of the irreversible thermodynamics, and
celiular level understanding of the drying there is
becoming necessary. These effort not only for
scientific advancement but could lead to a  better
control of the process so that and more consistent

quality -could be achieved and more efficient process

could be developed.
SOCIAL BACKGROUND

Indonesia produces quite varieties of tropical
agricultural product which requires drying process from
food crops, meat, fish, fruit and vegetables, cash
crops such as coffee beans, cocoa, vanilly, tea,
cloves, rubber etc. Better application of the drying
process will increase the value of the produci both in
terms of quality and the diversification of products,
thereby will increase the income of the farmer.

METHODOL.OGY

In the pas! moust of the drying process was studied by
determining the convential parameters such as the Me,
the drying constant according to the geomeiry of the
drying product. Recently, many researchers are trying
to do drying analysis from the thermodynamic point of
view such as those recommended by hall, Whitaker etc.
Using this approach it is hoped thal entropy production
during the process could be reduced so that excellent
gquality of the product could be maintained as well as
the energy used during the process can be conserved.
This tepic of research is to be used as MS thesis work
of Mr. Aga Garnadi, staff from the Faculiy of
Mathematics and Natural Sciences of 1FPB.

RESEARCH RESULTS

Due to the illness of Mr. Aga Garnadi, the work has
been. poestponed for a while. Several literatures had
been accumulated particular{y those available from the
IDS'89. (Work of Whittaker).

ACHIEVEMENTS : .

1. Degree : Undergraduate
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i.

PROBLEWS E\COL\TFHFD

The wozk has heen LEWPOIdIY halted since -~ Mr.- T hga's

il1lness. Since Dr. Sagara has left the country and has
been visiting the project for a short “time in Oct.

1990, practically we da notl have the JICA -eXpert at
present . who is capable to assist the egounterpart is
completing the research program. : o
FUTURE PLAN

Since Mr. Frapns Wenur’ had been accepted as 53 student

- at 1IPBR graduate school: since Sept. 1990 he ‘can assist

Mr. Aga's work to complete the work.
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RESEARCH TOPICS

Devglopmeht of Post Harvest Technology of Tropical
Fruits and vegetables. for exportation (sanitation,
pre-cooling and storaged.

. OBJECTIVES

The objective 0of the studying to develop -various
packaging  models for transportation of tropical fruils
and ‘vegetables. More specifically, the objeclives are
as follows :

1. To measure the physical properties of tropical
fruits and vegetables critical to ‘mechanical
impacts.

2. To select local material for the packaging models
© taking .in to account both the engineering and the
economic parameters,

3. To design and to build various packag;ng models for

the fruits and vegetab]es

"4, -To investigate the responds'of the packaging model

and the produce inside against the mechanlcal impact
dur:ng transportation. )

.- RESEARCH DURATION : 1988 - 1990 (3 years)

RESEARCH COORDINATOR : Dr.lIr. Hadi X. Purwadaria, MSc.
JICA EXPERT : Y. Koga
RESEARCH APPROACH METHODS :

1. FlVe primary fruits and three primary vegetables
will be selected as the observed commodities in this
study.

9 . Survey will be conducted ‘in ihe major producing

areas of- the related - fruits and vegetables to
collect data on 1) the methed of handling during
'transportatlon, and . 2) the available local
packaglng materials in the areas.

3. Phy31ca1 propertles of the selected {fruits and

"vegetables will be measured in the laboratory.
4, Model on ‘the vibration during transportation in a
“truck will ‘be constructed at the agricultural
engineering depaitment.

'S. Various = packaging: models will be developed and

tested under  the simulated vibrating truck. The
packaging model with optimum performances will be
chosen and 1ntroduced to the farmers.



g. RESEARCH RESULT
h. ACHIEVEMENTS !
i. PROBLEM ENCOUNTERED !

1. Limited research budget from JICA, other resources

gupporting the research 1is research institution
{Lewmbaga Penelitiany, IPD and BPP-Teknologi,
Jakarta.

2. Yery laie arrival of equipment. This project startied
in 1988, however until October 1990 no equipment has
arrived vyet.

j. FUTURE PLAN

1. when the arrives, a vibrating table with measuring
instruments will be sel up and series of research in
the areas of transportation impact on the ©packaging
of various horticultural products will be conducted.

2. Mr. Seesilo, at present under training program in
Japan, will help to set up the instruments and
heavily involves in the studies. When possible, Mr.
Soesilo {Faculty Staff at bept. Agricultural
Engineering) will undergo the graduate program.

PROGRESS DESCRIPTION (--> g)

1.

[}

Three graduate students conducted research .in-these area, 1)
Modified atmosphere storage of tomatoes, 2) Impact of
simulated truck transportation on oranges, and 3) Rheological
properties of jackfruits fruit juice. Two of them were f{rom
study program of _post harvest technology, one was from
agriculivral engineering. ’

Currently, one undergraduate stiudeni (agricultural
engineering) is carrying out experiments to establish the
relationship of tomatoes color to the days of maturity of ~ the
fruits, and one graduate student Mr. Agus Margiwiyatno (post
harvest technology) is observing the influence of maturity of
oranges to the self life of the fruits during fresh handling.

RIEPORTS MADE

1.

Setiawan, Y., H.K. Purwadaria and. T. Supriyanto, 1989,
Behavior of variables in modified atmosphere system of fresh
tomatoes., Second Joinl Seminar. JICA-IPB on Agricul tural
Engineering and Technology. Boegor, August 7-8, 1989.

Rusmono, M., H.K. Puwadaria and Y. Setiawan, 1990. Model
simulate pendugaan masa simpan tomat dalam Kemasan modified
atmosphere (simulation model to predict self life of tomatoes
inside modif{ied atmosphere packaging). Seminar Hasil
Penelitian, Lembaga Penelitian, IPB - Bogor. '



Brontowaluyo, S. H.K. Purwvadaria, MS. Tirlusukotjo, Y. Sagara
and A.M. Syarief. 1990. Studies on mechanical impact on packe!
c¢itrus during simulated truck transportation. Third Joint
Seminar JICA-IPB on Agricultural Engineering and Technology.
Bogor, October 8-9, 1990.

Rosidah, U., H.K. Purwadaria, K. Fujii, Y Sagara and A.M.
Syarief. 1990. Studies on rheclogichal properties of jackfruit
Juice under heating temperature. Third Joint Seminar JICa-1PB
on Agricultural Engineering and Technology. Bogor, October 8-
9, 1980.



L&l

a.

RESEARCH TOPICS

assessmen! and prediction of Pﬁst Harvest!  Loss of
Grains '

OBJECTIVES |
RESEARCH DURATION @ mid 1930 - mid 1992 §tw0'years)
RESEARCH COORDINATOR : Dr.lr. Hadi K. Purwadaria, MSc.

JICA EXPERT : Dr. Y. Koga
RESEARCH APPROACH METHODS '
RESEARCH RESULT: :
ACHIEVEMENTS

PROBLEM ENCOUNTERED

Vvery limited JICA budget for traveling to the project
gite. Counterpart budget from IPB as also limited.
Combining JICA budget, IPB budget and the  student
scholarship 1is only sufficient for one season survey,
not to talk about “year by year® survey and collecling '
"reljiable” data as suggested by Dr. Nishimura and Dr.
Koga in the discussion on October 10, 1990.

A5 comparison, the IDRC-Canada project in this area
{Bulog-1PB-UGM) at the same project site (Kediri, East
Java) for two years (1986-1987) had the budgel of about
Rp. 86 million (¥ 6.6 million). Copy of final report of
this project is available for everybody interested (Dr.
Koga has one). This project is about optimization of
paddy and paddy maize handling at cooperatives.

FUTURE PLAN :

1. Base line data survey on paddy and maize will be

conducted in the project site (Kediri, TEast Java)
by ithe graduate siudent (Rr. Muhami - Post Harvest
Technology) in this coming rainy seakon of January -
February. : : :

2. Data analysis will be completed in the 1PB
laboratories including- the grain sample analysis
(Refer to the summary of research proposal, Dr. Koga
has the copy? :



J

FOOD ENGINEERING
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RESEARCH TOPICS

Fundamental Study on Transport Phenomena and Qualily
Design in Bread Baking Process.

OBJECTIVES

- To study Llhe changes in moisture content and weight

during baking.
-~ To study the effect of temperature on the texture of

bread and Lhe crust color as a function of baking

time.

- To oblain physical properties and guality
improvement of bread.

RESEFARCH DURATION : Plan _ : 3 vyears
' implemented : 2 years

RESEARCH COORDINATOR : Dr. Aman Wirakartakussumah
JI1CA EXPERT : Dr. Yasuyuki Sagara
RESEARCH METHODS

- Straignt dough Baking method was adopted from PT.
Bogasari, Jakarta.

- The change in moisture content was measured dlrectly
in the oven using an analytical bvalance.

- Temperature of bread at wvarious Jlocation was
measured and recorded,. : :

~ Texture of bread will be measured using texturometer
or instron itesting machine.. ] .

- The change in crust color was weasured - by a
whitenes meter as effected by sugar content ~as as
temperature. _ T .

-~ Physical and Lthermal properties of bread will be
calculated based on the measured data.

RESEARCH RESULTS

-~ Study on kinetiecs of changes in crust color during
baking was compléeled, and the results was presented
in 3 rd JICA-IPB Joint Seminar in October 1990.

- Measurement of moisiure content, =~ weight and
temperature of bread during baking were done. =

- Physical and thermal properties of bread are sitiltl
being calculated. ' : '

- Improvement of bread guality will be conducted " next
year in Japan by Ir. Subarna. :

ACHIEVEMENTS

}. Degree : Undergraduate, Master
2. Presentation in the Seminar
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i. PROBLEMS ENCOUNTERED

= Due to late arrival of instruments, the start of
‘experiment is delayed, therefore, the completion of
the project is postponed up lo 1991

~ Budget is very limited

j. FUTURE PLAN

- Writing up paper for the f{irst part of the research,

and Mr. Gatot will take his final examination in
December 1990 for master degree. ‘ o
- Dr.  Sagara will be returned to Bogor and examine
- Mr. -Subarna " will leave for Japan nex! “vyear ‘o

conduct ‘the second part of the study improvement of
quality design of bread. His training will be
‘associated with this degree program in Indonesia
(Sandwich).
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a.

RESEARCH TOPIC

Freeze drying characleristic and transporlt properties
of shrimp-meal.

OBJECTIVE

In the last lew years Indonesia had produced large,
amount of shrimps and shrimp products due its high
price both domestically as as for “export  commodity.
Many rice fields had been converted to shrimp -~ rearing
ponds due to this high demand for this product. Despite
of its popular nature, shrimps in facts are-susceptible
to decay if stored under room or ambient lemperature,
therefore wilhout proper refrigeration facilities, most
of the product will be destroyed due to the vast
guality deterioration and there by reduce its  market
value. : ' ‘ o

Freeze drving is one of the newest technology in the
drying process of food commodity in which the product
moisiure 185 reduced to a very low value (2% wb} under
law pressure. The process of freezing and sublimation
dehvydration help in reducing very little damage to the
cell so  thal upon vewetting it is expected that the-
product could retain its vigor. Stk :
Since the rate of freeze-drying 1s conitrolled by heat
and mass transfer across the dried- layer of the

material, the thermal conductivily and permeability of
the dried layer and the effect of processing factors’
are fundamental information to determine the drying.
rate. -

The main objectives of this research to measure the
freeze drying characteristics o©f shrimp-meal under
determine the thermal conductivity and permeability of
the bulk layer connection with contrellable factors
such as the bulk density for raw sample, temperature
and pressure of the dried layer.

RESEARCH DURATION : 3 years

RESEARCH COORDINATOR : Pr. Kamaruddin Abdullah

JICA EXPERT : Dr. Yasuyuki Sagara

RESEARCH METHOD

To  achieve the objectives of this research, an
experimental freeze dryer was constructed. By applying
the drying data obtained during freeze drying process
to  the mode] based on the heat and mass transfer, the -

thermal conductivily and permeability of shrimp meat
determined
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RESEARCH RESULT

~The valuves of thermal conductivily of the shrimp meatl

obtained during frceze drying process were range f{rom
0.08-0.1¢ W/m.X, while ithe permeabilitly were belween
0.0027-0.004 m2/s

CACHIEVEMEXT

1. Presenlation in the 2nd JICA-1PB Jofnt Seminar
2. Master degree
3. Presentation in the IDS 90 in Praha.

PROBLEM ENCOUNTERED

linavailable of the more accuratle balance (LVDT) was
effecled lo the weight data recording.

FUTURE PLAN

To establish a mathematical model! for simulaling the
heat and mass transfer mechanism within the intact
shrimp, since such form is the most frequently found in
trading activities, and then to experimentailly verity
transport properties.

RESEARCH COMMUNICATION

1. Discussion of the research progress among research
team

2. Seminar

3. Publication
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HEER - 5
TENTATIVE SCHEDULE OF IMPLEMENTATION
IFOR
THE ACADEMIC DEVELOPMENT OF THE GRADUATE PROGRAM
AT THE FACULTY OF AGRICULTURAL ENGINEERING AND TECHNOLOGY
INSTITUT PERTANIAN BOGOR

The Japanese Consultaticen Survey Tean headed by
Dr. Hiroshi Morishima and the Indonesian Authorities concernead
have jointly formulated the Tentative Schedule of
Iuplementation for the Academic Development of the Graduate
Program at  the Faculty of Agricultural Engineering and
Technology, Institut Pertanian Bogor (hereinafter referred to

as "the Project'") as annexed hereto.

This has been formulated on the basis of the Record of
Discussions and the Tentative Schedule of Implementation on
the Japanese Technical Cooperation for the Project signed
between the Japanese Implementation Survey Team and the
Authorities concerned of the Government of the Republic of
Indonesia at Jakarta, on December 24, 1987 and on the
conditions that necessary budget will be allocated for the
Implementation of the Project by both sides, and that the
above-mentioned Schedule is subject to change within tha
framework of the Record of Discussions when necessity arises

in the course of implementation of the Project.

Jakarta, July 20,1988 Jagkarta, July 20 ,1988.
o J & ‘\i cQs»sQL '
o . y ™, i ’
A4 3 / w{”
Dr. Hiroshi Morishima Dr. Sukadji Ranuwihardjo
Leader” Director General
Consultation Survey Team Directorate General of Higher EA4.

Japan International Cooperation Ministry of Education and Culture

Agency The Republic of Indonesia
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JICh - DEHESIFR PROJECT & JTA - 9ali3)

— REGLARTH TEPLCS {U) SCHEOULE (TENTATINEY ~-

Year
Tofyeg bt o903 ! I !

Research Topics
o1

g 1
A, Cotinuo Gtilization of fgri- ! !
tobtural Machinery o farn ! :
for Crep Production, ! {

[ ]

L

! s ! 1
! ! : !
! ¢ ! s
! ! ! !
! ' ! 5
z !

{5 yeare} 1

§, The intivence of mechenical !
LEEEEEREERERHERECEEREREREEERECRECFERREREREELERREER!

tillage o soil physical

HI7

and dyneaic properties for ! ! ! ! ! !

Increasing crep production, ! ! ! ! ! !

i ! i ! ! !

2. A study oo the relationchip ! {3 yearsy ! ! ! !

tetween soil soisture and RELLERRRERERERRRETRERELFLEAR! t t

tracter cepacity in drytand ! ! ! ! ! !

ferning. ! 1 ! ! ! !

! ! ! ! . !

B. Systen fnalysis and Hanagesent ! ! ! ! ! !

for Agricultoral Products. ! ! ! ! ! !

! ! ! ! : !

i, Developsent of namagesent ! t ' 14 yearc) ! !

and inforzalion systea for t LRELERREREEREEERELEECLEERERLEEEREREREREE]

agriceltural production. ! ! ! ! ! i

: ! ! ! ! ! !

2. Managesent of cugarcane me- Voo A2 yearsh ! ! ! !

chenizaltica. 13731333383243333 17, ! ! t

! ! ! ! ! !

€. Lahowr Science and Fara ! ! ! ! ! !

Hork Science, ! ! ! ! ! !

: ! 1 H i i !

1. Heasurezent of husen energy ! {3 years) ! ! ! !

efficiency during the ope- LEEEEELARRELERLLARLLARELERRELL t t

ration of agricultwal ea- ! ! ! ! ! !

chine and tools, ! ! ! ! ¢ !

! ! ! ! ! !

2. Dynasic anthroposetry re- ! ! {3 years) ! ' !

search for designing purpoce 4 TEREEEELEREELEEREREEREERERRELE! 1

of ciaple tools. t ! ! ! ! t

! ! ! ! ! }

B, Enerqy and Rural Electrifica- ! § ! ! ! !

tien. ! ! ! ! t 1

s : ! s E !

{+ Develeppent of integrated ! ! - {5 years) ! ! At

energy utilization systea CEEEERECREEFHEREELEEEREREEREEREEREREEREACREREEEERD)

for thernat unit cprratien ! ! ! L ! !

in sgriculture. ! ! f ! ! i
J.

1



el

Researth I’épics

Year
O T I A I T TR U I

! 1 ! ! ! !
4. Bionass/energy sodeling and ! ! (2years) ! ! !
technelogy develepsent, EEVIERERERETREEREGE! t t

' ! ! ! ! ! t
] ! ! ! ! ! !
"3 Input-tutput energy amaly- ! {3 yeers) ! ! ! !
sis for rice production VERLEREERRRERERREREMEELELLLLLE) ! !
systez in Indonesia. ! ! ! ! ! !
! ! ! ! ! !
£, Fora Structure and Strength ! ! ! ! t ¢
of Haterial. ! ! ! ! ! !
! ! ! ! ! !
l. Environeent  control for ! Y04 years) ! ! !
groving fruits and vegeta- LELEUEREEERREERYRECRERERALRERERREELERELL! !
bles in green house, ! i t : t t
! ! ! ; ! ;
-2. The use of agricuitural by~ ! {2 years} ! ! ! t
product for  agriceltural VEELPEEEREERERFREREE! L ! !
building saterials, ! t t ! t t
! ! ! ! 1 !
F. Dptimum Develepsent Nodel ! ! ! t ! !
of Hatershead for agricul- ! ! ! ! ! !
tural use. ! ! ! ! ! !
! ! ! ! ! !
o Stedy oo waterched  podel ! ! 1% years) ¢ ! !
apprepriate for agricuftu- ! DRREERERRERECREEERRERERYREREL2] - !
ral use in Indonesia. ! ! ! ! ! !
! ! v, ! d !
2. Developent of resote zen— ! ! tS‘yearsl ! ! !
sing technology for rural VEERERRERRCERE LERLERERFERERRELE EERERRERREELERRESRED
planning and iand/résources ! ! ! ! 1 !
SUrVEYing. ; ! ! i ! 1
: ’ ' ! ! ! ! ! !
8. Efficient Use of Irrigatien ! v ! i ! !
in Indonesia, ! ! ! ! ! !
! ! ! ! ! !
1. ¥odeling food crop response ! (3 years} ! ! ; !
to irrigation ang csipula- TRe$RELEEREEREERREEREVRERRERELE! 1 ]
tion for increasing produc- ! i ! ! ! !
tion, ! ! ! ! ! !
| ! ! ! ! ! !
2. Hirrocosputer controlled d ! {3 yearsh ¢ ! !
“open channel flow eonito- 1 DEEREELERERERRIELERERTRERERERR] !
ring systes, ! ! ! ! ! t
! ! H ! ! !
" 3, Hydrological evaluatioe of ! ! P years) 1 1
water resoorces and its t LEEREESEVEEREREREEELHERRRELECEEERELELELE!
utilization to frrigation, ! ! ! ! ! !

t ! ! ! ! ! : /

2
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Research Iﬁp’ics

i

Evaluation of Dotieua Fhy-
sical Condition o Fars
for Crep Production.

L. The effect of cospaction in
peddy field on the cplises
condition for secondary trep
conditicn,

Post Harvest Yechnology.

——

. Theracghysical properties
of tropical agricultural
products,

2. Studies on the therscdynanic
properties of waler in
agricaltural product with
cpecial  referewe  to
drying process,

L Developzent of post har-
vest technology of tropi~
cal fruits and vegetables
for exportation (senita-
tien, pre-cooling  and
storagel,

4. Develogsent  of optisun
handling, processing and
storage systen for ceron-
fary trops in Indonesia,

fusesseaent and predichion
of post harvest less of
¥ ains,

&

3. Food Engineering

1, Fundasental  stwdy o
Yransport phenoaens and
qaality design in bresd
baking process.

2. Freere orying tharacteris-
tics and trancport proper-
‘ties of shriep paste.’

t
t
!
I .
! {5 years) !
1

! g !
! !
,_ !
! .=
| s
f i
'

1
i
t
|
L
l -
! 5 oyears) b
i

i

1
1
]
!
1
1
!

1
t
£
3
|

(333333 82312333313113Y278311335139131233%213233 340
I
1
t
B
l_
1
t

.HliilH—Hl}iﬂ!lil—iHHEHE“HE!EHHHHHHH:!

! H ! Cod ! !
! ! 1 ! ! !
! {3 yrarsh 1 - t ! !
CEETREEERREEERREREERERRSLRRELE! ! !
! ! ! ! ! t
! i ! ! ! !
! ! ! ! ! !
! ! ! ! ! !
! ! {5 years) | ! !
CEEEE R LR EETRERERECEEEERRRERREEREREREEREL RER!
! o t ! ! !
! ! ! ! ! !
! ! ! ! ! !
: ! ! ! s 5
! ! ! ! ! !
! ! 1 {d years) E !
! LRERbEERESEEERECEERERERRETEENELERRECRERY]
! ! ' ! t

; t ! ! !

! ! ! ! i

! ! ! ! !

; ! L {2 yearc}?

i ! ! RELEELELEEERERREREE

' ' : v !

! ! ! ! !

! 1 ' ' !

! 1 ! ' !

! g {5 years) 1 !
 EERCEEYEEEERERREREREELEERERERRELRERERERRRRRREEELE!

t ! ]

{2 years)

l M .
! ! !
! Tt !
1 1 . !
' !
|

!
i
1
f
1
i

VREEFECREREEREREEREET
1 v 1

|
!
i
I
!
{
1

§
1
!
1
1
|
[
!
i
1
t

[

tafe.hart;}2-07-62
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ACADEMIT EXTHANGE WaRis

i, ngfharlﬁofkshnp ané Synposiua

INFANESE  CORSTRIBUTIONS
- 1. hssiqnaent of Experts
(£). Long-ters assignaent
L), Tean Leader
21, toordinator

3. Experts in :

Y o& ag

al. Agriculbural Engineering | ----meeemmommeoenn ST e e e
3k, Pash Havuest Fedhmology 1| -~ Three or four persennel o year  —-.

t). Food Science
.(2). Short-teru assigaent

Experks in2

1Y, Agricuttural Enginesring
7). Post Harvest Techmology
3}, Food Science

Yoka 3 One expert anay cover asre
than ene field

2. fpeceptance of Indauesian persomal
in Japan

Trainees in :

(). Aoricultural Enginesring-
(2). Post Harvest Technology
(23, Food Science

Provision of equipments for ;

&

{1), Agricultural Eagineering
(2). Post Harvest Technoloay
{3}, Food Science

Hr1

* kale.hart;12-07-86

________________________________________________

-- Tered or four persomnel a year --
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HIT

INDONESIAN RESPONSIBILITIES

1. Assignuent of Cuunierpart and
Adsinistrative Personel

{1}, Head of the Project
(2} Counterparts in Aqricultural

-Engineering Yo the Japanese
Experts

{5}, Counterparis in Post Harvest

Tecknology to the Japanase
Experis

t4}, Counterpards in Food Science

ta the Japanese Experts

. LA, BUILDING AND DTHER TCTDENTAL
FACILITIES

ALLOCATIGH GF  RUMNING COST OF RIE
FROJECT

kale hart;12-07-48
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