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PREFACE

In response to a vrequest from the Government of the Republic of
Tndonesia, the Government of Japan has decided to conduct a Basic Design
Study on the Project <for the Multiplicatlion and Distribution of High
Quality. Seed Potato and entrusted the study to the Japan International
Cooperation Agency (JICA}.

JIcA sent to Indonesia a survey teanm headed by Dr. Hidehire Horio,
Deputy Director, Yatsugatake Station of National Center for Seeds and
Seedling, Ministry of Agriculture, Forestry and Fisheries from August 22
to September 11, 1989,

The team exchanged views with the officials concerned of the
Government of Indonesia and conducted a field survey in the Project
site. After the team vreturned to Japan, further studies were made.
Then, a mission was sent to Indonesia 1in order to discuss the draft
report and the present report was prepared,

I hope that this report will serve for the development of the
Project and contribute to the promotion of friendly relations between
our two countries.

I wish to express my sincere appreciation to the officials
concerned of the Goverrment of the Republic of Indonesia for their close
cooperation extended to the team.

March, 1990

Kensuke Yanagiya
President
Japan International Cooperation Agency
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SUMMARY

Agricultufe is .the most important industry in Republic of Indonesia
(hereinafter referred to as. '"Indonesia") and nearly half of the working

population is involved in agriculture.

Sincé becoming 5e1f"sufficient in its rice production (1984), the
Indonésiaﬁ Government hés been planning to increase the production of other
staplé food . érdﬁé such as soybeans and potatoes, and has requested the
Governmeut of Jépan to prepare a.deﬁelopment study on the multiplication
and distributioﬁ of high quality crop seeds. In response to the request,
the Japan International Cooperation Agency (JICA) dispatched a master plan
study team to Indonesia, and in December 1987, the Field Study Report of
"The Master Plan study on Multiplication and Distribution of Improved

Soybean Seed and Seed Potato" was prepared.

This Project for the Multiplicétion and Distribution of High Quality Seed
Potato was chosén'by the Government of . Indonesia from the master plan, and
the Grant.Aid Cooperation of Japan was requested for the implementation of
this Project. In response to this request, JICA dispatched a Basic Design
Study Team to Indonesia for 21 days (August 22 to September 11, 1989). The
Study Team held a series of discussions with the agencies concerned, and,
at the same time, conducted field surveys at Lembang Horticulture Research
Institute, the Seed Contrel and Certification Service Center, the

Foundation Seed Farm, and rhe Stock Seed Farm.

Although Indonesia has succeeded in becoming self-sufficient in rice
production,. the production  is vreaching its limit. To meet the
diversification in food crops and population increase, potato cultivation
is ekpected to be the newest sburce of cérbohydrate supply and 1is
considered as a first—grade crop in the high cool areas. Unit production
volume 1is presently low (10 tons/ha), since the farms are using poor

quality seed potatoes.

- iy -



The objectives of the Pfoject are as follows:

+ o distribute

reasonable price to farmers in the major-

pathogen-free,

high

qﬁality

seed potatoes at a

potato producing area of

West Java and thereby_increasing the potato productivity.

* To provide the facilities and equipments necessary for increasing

the production of pathogen~free,'high quaiity seed potatoes.:

Implementation of the Program will be headed by Director of Food Crop

Agriculture,

Directorate of Horticulture,

the'Directorate General of Food

Crop Agrlculture, the Mlnlstry of Ag;1cu1fure, with a committee composed of

the Agency for Agricultural Research and Development,

West Java and others.

the Government of

The activities and necessary facilities for each Project agency is outlined

below:

-Agency

Lembang Horticulture
Research Institute
{(LEHRI)

Foundation Seed Farm
{BBI Unit)

Stock Seed Farm

Seed Control and
Certification Service
Center (BPSB)

Seed Grower

Activity

To supply pathogen—free,
high quality basic seeds
(G0) for foundation Seed
Farm, To conduct tests on
new varileties

To produce foundation seeds
(G1, G2) from basic seeds
(¢0) supplied by LEHRI and
supply to Stock Seed Farm.
To conduct training of

- staff and seed potato

producing farm personnel.

To produce stock seeds (G3)
from foundation seeds (G2)
gsupplied by the Foundation
Seed Farm and supply to
seed grower.

To issue certificates for
high quality seed potatoes
after farm and laboratory
inspection.

To conduct flxatlon and
evaluation of varieties.

To produce extension seeds
(G4) from stock seeds (G3)
supplied by Stock Seed Farm
and deliver to potato
growing farms

Necessary Facilities
and Equipment

Laboratory
Screen Houses
Laboratory Equipment

Screen House
Laboratory

" Instructor House
Irrigation System
Laboratory &
Training Equipment

Irrigation Sysatem
Storage House
Grading Room

Laboratory
Screen House
Laboratory Equipment



The objective of the first stage is to produce 1,500 tons of extension seed
{Gh) per year. The objective of the final stage is to produce 4,500 tons

of G4 pet year.

The estimated Project coustruction cost to be borne by Indonesia is 314

million Rupiah.

As a result of implementation of  the Prdject, the potato yield in West
Java will increase from 10 tons/ha to 20 tons/ha. This effective result
can be achieved and thereby will improve the living conditions of the
inhabitants. Therefore, implementation of the Project with the Grant Aid
Cooperation is considered to be appropriate., Indonesia has adequate budget
and the personnel for the operations and management of the Project and

there would be no problems for the Project implementation.

Project implementation will be swmoother and more effective, 1if the
following improvements and modifications are made:

* Improve the personnel education and operation system;

* Implement training programs for Project personnel and farmers;

* Arrangement of the enviromment for the equipment;

« Establishment of the maintenance system of equipment;

* Provide technical cooperation



ABBREVIATIONS

AARD Agency-fof Agricultural Research and Development

ADB Agian Development Bank
BAPPENAS National Planning Agency
BBI Central Seed Farm (CSF)
BBRU Main Seed Farm (MSF)
BIMAS National Extension and Credit Programme
BORIF Bogor Research Institute for Food Crops
BPS ‘National Statistics Bureau
BPSB Seed Control and Certification Services (SCCS)
BS Basic Séed
BULOG National.Logistics Organization for Procurement Food
BUMN Semi-government Autonomous Enterprise
CIP Centro de International Potato
{(International Potato Center)
CRIFC Central Researéh Institute for Food Crops
DGFCA Directorate General for Food Crops Agricﬁlture
DLS Diffused Light Storage
EC Buropean Community
ES _ Extension Seed
FAO Food and Agricultural Organization
F3 Foundation Seed
HYV High-yielding Varieties
IBRD International Bank for Reconstruction and Development
INSUS Special Intensification Programme
IRRI International Rice Research Institute
Jabal System Field to Field Interchange
JICA Japan International Cooperation Agency
RUD Village Cooperative Unit
LEHRI Lembang Horticulture Research Institute
MARIF Malang Research Institute for Food Crops
MINI-SPC Mini Seed Processing Center
NSB . National Seed Board
OECF The Overseas Economic Cooperation Fund
PIU Project Implementation Unit
PMDC Potato Multiplication and Distribution Center

- xii -



PPL : Field Extension Workers

PPM - Middle Level Extension Workers

- PPS Subject Matter Specialist

REPELITA IV Five Year Development Plan IV

SAPPRAD Southeast Asian Programme for Potato Research
and Development

SPC . Seed Processing Centef

USAID United States Agency of International Development

85 x Stock Seed

Money Exchange Rate

¥137.74 (September, 1989)
¥0.0781 (September, 1989)

]

ussl
Rp.1

- xiii -






CHAPTER 1 : INTRODUCTION






CHAPTER 1  INTRODUCTION

As the international price of petroleum and natural gas has been low in the
past Few years, the Repﬁblic of Indonesia (hereinafter referred to as
"{ndonesia") is placing great importance on agriculture being its major

industry.

The Government of Indonesia has taken active measures to increase the rice
production - by expandiﬁg. ‘the rice grown areas and, through the
implementation of the Bimbingan ‘Masal-Intensification Program (BIMAS,
INMAS, etc.), they have succeeded in becoming self-sufficient in rice
production in.1984, Hence, from now onwards the agricultural policy will

_focus on the promotion of a staple crop other than rice.

'The.objectivé of the 'Plan for the Promotion of Staple Food Crop Production
in Indonesia‘' is to staﬁilize and expand the production of staple crops
other <than 7tice, such as soybean and potato, based on the crop
‘diversification policy of the Five Year Development Plan IV (REPELITA IV
1984/1985 ~ 1988/1989).

Wifh the development of the'egonomy, the eating habits of the people have
impfoved in recent years and the consumption of staﬁle crops, other than
rice, especially potatoes has increased. Therefore, increasing the potato
production is an important part of the agricultural development plan. The
harvest area for potatoes in Indonesia is around 32,000 ha, of which
approximately 12,000 ha is in West Java. The annual potato yield is about
300,000 tons (40% from West Java)} Apart from some exports to Singapore and
Malaysia, most of the potatoes are consumed domestically—-mostly in large

cities, such. as Jakarta.

Generally, potatoes are cultivated in cool areas at altitudes from 1,000 to
2,000m. However, these areas have reached the limit and now the measures
are being Ekaken to expand the cultivation to the mid-altitudes ranging Irom
400 to 1,000m. The development of potato production in these areas is
expected. In Indonesia, the average yield of potato is about 10 tons/ha
which is an extremely low figure compared to the average of 28.3 tons/ha in

Japan. One of the vreasons for this 1is the lack of a systematic



multiplication and distribution system of seed potato., Although Indonesia
is importing high quality seed potatoes from countries, such as West
Germany and Holand, the majority of farms are only using the howe grown low

quality seed potatoes.

Due to these circuﬁStances, indonesia has requested the Government of Japan
to conduct a developmeﬁt stﬁdy on tﬁe establistment of a multiplication and
distyibution system of high quality seed potato and soybean seed.
Accepting this request, the Japan International Cooperation Agency (JICA)
dispatched a master plén study team and, in December of 1987, prepared a
field survey report on the Project for the Multiplicatiom and Distribution
of Improved. Soybean Seed and BSeed 'Pdtato. The Project: for the
Multiplication and Distribution High Quality Seed Potato was chosen Ffrom
the above-mentioned wmaster plan stﬁdy by the Government of Indonesia and
grant aid cooperation on facilities and equipments for the implementation

of project was requested from the Government of Fapan.

In response to the request, the Govérnment of Japan decided to conduct a
basic design study, and the Japan International Cooperation Agency (JICA)
dispatched a study team headed by Dr. Hidehiro Horio, Deputy Director,
Yétsugatake Stafion of Naticnal Center for Seeds and Seedlings, Ministry
of Agriculture, Forestry and Fisheries to Indomesia for 21 days from August

22 to September 11, 1989.

The study team held a series of discussions with the Ministry of
Agriculture, BAPPENAS (Wational Plauning Agency), SETKAE (Technical
Coordinating Committee) and the Govermment of the West Java Province,
Also, the study team conducted a survey at the Lembang Horticulture
Research Institute (Lembang), Seed Control and Certification Service

{Bandung), the Foundation Seed Farm, and the Stock Seed Farm (Pengalengan).

As a result the basic data such as the scope of cooperation, requested
facilities, equipment and measures to be taken by.Indonesia, were compiled
in the Minutes of DPiscussions and signed by the study team leader and by
the Director General of Food Crop Agficulture, Ministry of Agriculture on

August 31, 1989,



Upon returning to Japan, -the study team analyzed'and examined the results
of the. field survey, determined the selection of faciiities, aquipment and
materials, and devised the operation and maintenance plan., Based on the
abové, the Draft Final Report on the basic design study of the Project was

prepared.

The JICA dispatched a study team headed Dr. Hidehiro Horio to Indonesia for
8 days from November 26 to December 3, 1989 again to explain the contents

of the Draft Final Report,

The basic items confirmed through the discussioning by both the Indonesian
officials concerned and the study team are compiled in the Minutes of

Discussion dated December 1, 1989.

This report is a compilation of the facilities, equipment, and material
congidered reasonable for the contents of the Grant Aid Cooperation program
of the Govermment of Japan; the basic design; the project implementation
plan; the operation and maintenance plan; the project evaluation; and
recommendations, with vegard to the implementation of the Project for the

Multiplication and Distribution of High Quality Seed Potato.

A list of study team members, the field survey schedule, a list of

interviews and the Minutes of Discussions are shown in the annex.
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CHAPTHER 2 PROJECT BACKGROUND

General Conditions

Indonesian Agriculture

The Gross Domestic Product of Indonesia in 1987 was 114 ¢trillion

518.5 billion Rupiah and its break down was as follows:

Agriculture, Forestry, and Fisheries 25.5%
Mining 13.1%
Manufacturing ©13.9%
Commerce - : 16.8%
Civil Service 7.8%

Others 22.9%

Although the contribution of Agriculture, Forestry and Fisheries in
National GDP has decreased (30.6% in 1980}, it still represents a
great portion of the national economy and employs nearly half of the
total working population.. According to the industrial trend, one of
the characteristics for the changes in the GDP is the stagnation of
the mining industry and commerce due to the low international cost

of petroleum.

Indonesia's agriculture, forestry and fisheries industry has
developed satisfactorily, with the GDP for 1987 being 29 trillion
208.2 billion Rupiah of which food crops, non—food crops,
plantations, livestock, forestry, and fisheries represented 60.4%,
14,2%, 2.9%, 10.3%, 4.5% and 7.7% respectively. Agriculture centers
around the production of food crops, especially rice, Indonesia had
been a great importer .of rice for many years,but in 1984 they
succeeded in  becoming self-sufficient in rice  production.

Diversification of food crops is progressing.

The composition of staple food crops is as follows:

Rice 38.9%
Corn 5.7%
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Cassava ' 6.6%

Sweet Potato 1.3%
Peanuts O 3.4%
Soybean | : 0.7%
Vegetables and Others 10.6%
Fruits 25.1%

‘The ratio of rice compared to other crops is extremely high.

There has been mno increase in the cultivation area for rice and
about 9.9 million'hectares are cultivated with rice. But due to the
increase in intensive cultivation areas the total yield of rice is
increasing slightly. However, the cdnversion from non-intensive to
intensive cultivation is reaching its limit and therefore, the

present situation will continue in the future.

The ratio of staple crops, such as corn, éassava, and sweet potato
are also high and there have been no great changes 1in the
cultivation trend. As for the soybeans and potatoes, a slight

increase in yield is foreseen.

Agriculture in West Java Province

West Java Province is a leading agricultural area in Indonesia.
Having 20% of the country's rice cultivation area, it has a typical
agricultural system based on rice. However, thé rice yield has only
increased very slightly since 1985 and there has been no progress in

the production.

As for the other staple food crops, their yield ratio in West Java

is as follows (1986 figures):

Corn 3.9%
Cassava 12.7%
Sweet Potato 22.3%
Peanuts 14,9%
Soybean 6.8%
Potato 42.1%



The ratio of potatoes is especially high. The total cultivation
area for potatoes is around 32;000-ha (1987) of which 12;000 ha
(38%) is in West Java.

rTahre 2-1~t  Target and Result of Rice Production in REPELITA IV

Unit | 1984 1985 1986 1987 1988
Intensive . '

Cultivation 1000ha T.741 8,073 8.402 8.865 9,240

INSUS 1000ha - 4,402 5.022 h.832 6.521 T.241
"TNMUM | 1000ha 3.34% 3.051 2.570 2.344 2,029
Non-intensive

51 CCultivation | 1000 | Lasz | L28T | Lo 172 189
o | Total area
ot harvested - 1000ha 9.17% 9,360 9,548 9,837 9,728
Yieid per .
hectare ton/ha .2.69 2.75 2.81 2.88 2.94
Total . 1080ton | 24.701 25,781 28.867 27,738 28,624

production

Intensive : & _
Coltivation | 1000ha | 8.632 | 8.821 | 8.130

INSUS 1000ha 4,399 4,659 4,022
INMUM 1000ha 4,332 4,162 4.209
52 | Non-intensive

% Coltivation | 1000ha 1.132 1,081 741
= | Total area 1000ha 9,764 9,902 9,988 9,923 3,251
- harvested
Y'ﬁ'd per ton/ha 267 9,88 9.71
ectare
Total 1000ton | 25.933 | 26.542 | 26.707
production

Source : Kebijaksanaan dan Langkah-Langkah Opcrasional Rembangunan Pertanian
Tanaman Pangan REPELITA IV
fvaluasi PELITA IV Tahun Ketiga (1986/1987)
Statistik Indonesia 1988




Target and Result of Other Crops Production in RHPHLITA.IV

Table 2-1-2
Unit : 10G0ton
Year ' Annual
1984 1985 1486 1987 - 1988 growih
Crops . : - - rate
| Corn 9,412 5,694 5.993 6.308 6.656 | - 5.14
. | Cassava 14,702 | 15,408 | 16,145 | 16:919 | 17,756 6.08
3| Sweet potato 2,257 2,331 2,401 2.482 2,564 2.82
"o | Groundnut 536 580 o821 672 724 §.70
# | Soybean 783 885 1,003 1.086 L. 179 15.24
Green pea 204 231 261 298 340 16.13
Potalo 201 915 280" 246 263 6,91
Corn 5,288 | 4.329 6.920 5,154 5.479
o Cassava 14,167 14. 0566 13,312 14,358 9,817
o Sweet potato 2,167 2.161 2,081 2.012 309
] Groundnut 535 528 592 533 443
= | Soybean 769 870 1.22t 1.1614 903
Green pea - 187 200 209 :
Polato 326 318 445

Tanaman Pangan REPELITA IV
Evaluasi PELITA IV Tahun Ketiga (L986/1987)
Statistik Indonesia 1988

Source : Kebijaksanaan dan Langkah-Langkah Operasional Rembangunam Pertanian

Table 2-1-3  Agricuitural production in West Jawa Province
Uﬂit: 1.0001ons
Year | 1934 1985 1986 1987 1988"’

Lrop :
Rice 17.026 [ 18.046 18,026 18.523 15,768
Corn 201 147 232 163 240
Cassava 2.082 1.943 1.833 1777 1,193
Sweel Potato 396 410 468 402 325
Groundnut §0- 76 96 67 83
Soybean 52 41 84 52 64
Potato 158 176 188
Source : Statistik Indonesia 1988
Note V'Figure shows total up to August




Production and Distribution of Potatoes

- Production of Potatoes

Potatoes are grown on 32,000 ha (1987) of land in 19 provinces of
Indonesia. The major potato producing areas are the western, eastern
and central provinces of Java where over 70% of the country's total

output is produced.

The major problem concerning with the cultivation of potatoes in
Indonesia is the hot climate. Potatoes are being cultivated in the
highlands (1,000 to 2,000 m in altitude) where the climate is

suitable for growth.

In 1986 the cultivation area and production of potatoes nearly
doubled the 197! figure, but the yield per unit area remains low

(7 ~ 12t/ha). Potato output in Indonesia is shown in Table 2-2-1.

Table 2-2~1  Potaio Output In Indonesia (i981~1987)

Year hggggst}ﬁg) Qutput (ton) Yield (t/ha)
1981 26,660 195. 400 7.3
1982 | . 21.000 184,800 7.8
1983 30,300 250,000 8.3
1984 31,600 325.600 10.3
1985 30,600 317,700 10.4
1986 37.166 448,625 10.4
1987 32,019 386,961 11.3




Fig.z—z~1.MAJGR POTATO PRODUCING AREAS IN WEST JAVA PROVINCE

Fig.2-2-2 CROPPING PATTERN IN WEST JAVA

Cropping pattern bopthy | /A0 Feb Mar ADr. Hay June. July. Aug. Sept. 0ct. Nov. Dec.

' N S ~ SN
Potato Potato Potato

< N N
Cabhage, Tomaio Potato Cabbage, Tosatlo

SN NN
Cabbage Haize Potalo




Potato production in West Java is shown in Table ' 2-2-2, The
Pengalengan project area is located in the district of Bandung which

is a main potato cultivation area in West Java.

Table 2-2-2 Output of Potatoes in West Java (by districl) in 1988

District MOl | " om | Welalioh e
Pandeglang 9 HE 1.58
Lebak - - -
Bogor 288 2,157 7.43
Sukabumi 11l 2,229 20.08
Clanjur 654 10,007 £5.30
Bandung 4,943 - 83,9086 16.98
Garut _ 4,671 70.851 15,17
Tasikmalaya - 1o 28 2.80
Cilamis - -, -
Kaningan 141 1.206 8.55
Cirebon - - -
Hajalengka 1.376 17.200 12.50
Sumedang 87 354 4.07
[Andramayu - - -
Subang 48 412 8.58
Purwakarta - - -
Karawang | - - -
Bekast 42 (18 2.81
Tangerang - - -
Serang - - -
Totai 12,380 118.482 §.57

Source: Produkisi Tanaman Sayuran di Jawa)1986.



Potato production in the project area is outlined below
1) Potato Cultivation

The Péngaleﬁgan project area in the district of Bandung is a
major potato producing area in West Java -and cropping 1is

conducted twice yearly;

The seed potatoes used by farms are m¢s£1y' those ;ﬁhich are
selected from ordinary cultivatéd.potatoeé and thus the renewal
rate of seed potatoes is extremely low. Ordinary farms are using
fifth to sixth generation seed ﬁotatoes which are produced by
‘themse lves. in some cases, tentﬁ generation, ‘or more, seed
potatoes are being used. 30 to 60 gfam potatoes are uséd as seed
potatoes and the planting density is ‘generally 80cm interval

between ridges ‘and 35cm between roots.

According ﬁp the sampling survey made at P.D. EAMIN.by'thé stﬁdy
team,_the ridges were arranged at 80cm interval, the roots were
planted sparsely at 42 — 45cm interval, and the number of roots
planted were 29,000 /ha. The roots consisted of 70% ordinary

roots, 20% late budding roots, and 10% defective roots.

2) Cropping Pattern

The general cropping pattern in Pengalengaﬁ is as follows:

Pig. 9-9-3 Potato Cropping Pattern in Pengatengan

Honth Jan'Feb Mar|Apr|{Hay|Jun|Jul|Aug|Sep{Oct|Nov|Dec

Cropping Pattern N Cabbage \QQ\ Potato \Qk\ Fallowing \Q§x; Potato N

or Maize

In West Java, cropping is conducted three times a year with crop
rotation of potatoes and other vegetables. However, there are

many cases where potato planting is repeated three times a year.
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4)

-Cropping is conducted four'timgs a yeatr in Pengalengan (see above

Fig;'2*2"3)¢‘ Potatoes are usually planted twice in a year, They
are-growﬁ;dufing.tﬁe.périods.of-April and October. As the July
period is .Ehef-dry_-séason, it is generally fallowing. time and
maize.méy.be plénted'during that time depending upon the amount
of précipitation or the condition of irrigation facilities.
After hafﬁesting'the.Oétober period potaﬁoes, cabbage cultivation

commences in January.

Crop-dusting is conducted infrequently during the April period
and hence _fhe potato yield is relatively small, but the unit

price is high.

The October period is the wet season and crop-dusting is

conducted frequently., During this period the yield is great, but

‘the unit price is low.

Grade

The grade of potato in Pengalengan is the Granola of West German

origin.

Diseases and Vermin

Potato was originated in a cool climate. In tropical areas,
diseases and vermin peculiar to the potato propagate profusely
and thereby pose stronger restricting factors for potato growth

than at locations having higher temperatures.

Although potatoes are grown in the cooler plateau areas of
Indonesia -they have a low yield due to disease and vermin

infestation.

(1) Digeases

Potato diseases can be roughly classified into three groups:
diseases caused by filamentous fungi, diseases caused by

bacteria and diseases caused by viruses.



As the potato multiplies by vegetative'reproduction; once it
is . infected with a _disease; the disease-.will be passéd on
- from géneratibn to génération»- This phenoitena is a difficult
problem  for pot&to.culturé-and therefore, the prevention of

disease is of utmost importance.

Many pbtato diéeéées are frépsmit;ed.througﬁ the medium of
soil. Diseases of Cthis 'type are the main cause - of poor
potato shépe and ~ skin. .Aé the chemical application for
controlling the diseases: ié a_:difficult measure, it 1is
eésential'that the fepeated cultivation should Be avoided to
prevent disease accumulation in the soil. For this reason it
s important to establish a crop system, which 1s thé only

means for preventing potato diseases,

The épreading of diseases during the seed potato storage
period should not be overlooked. If it is quite necessary to
maintain a good enviromment for seed potato storage; any
damaged; deformed or otherwise inferior seed potatoes must be

culled out.
* Epidemics:

Diseases caused by filamentous fungi:  Approximately one
month after budding, bfownish spots will appear on the
lower leavés of any potato plant which is infected with its
type of disease. It is left untreated, the disease will
spread rapidly c¢reating a whitish fungi on the underside of
the leaves. These diseases causes a lligﬁ withering vate

and a low yield potato crop.

These types of diseases occur periodically in Indonesia.
During the periods of.heavy rainfall, the disease related
damage increases and therefore the application of chemicals
absolutely necessary at these times, Apprdkimately 70% of
the total cost of chemical application is spent on

controlling these diseases.

These diseases easily spread to plaats that have become
soft due to excessive use of fertilizers and therefore

fertilization, must be carried out with extreme care.
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Wilts

Wilt is caused byﬁbacﬁeria; It 1is reportéd that 10 to 30
percent of all potato crops are damaged by wilt (higher
damage rates . are experienced in lower elevation areas).

Repeated cultivation increases the disease related damage.

The principle countermeasures.against wilt are to rogue out
ahd_ plant that seems to be infected and to conduct crop
rotation Qith noninfectional plants such as rice. Also,
the application of high quality compost is an effective
ﬁeaSure. As the partial measures, such as application of
soil germicidé, deep plowing. {overturning and plowing), and
the transferring of soil from one place to another place

also have positive effects.

Virosiss

In general, virosis is a latent disease that reduces potato

yield and guality, = The following wviruses exist in
Indonesias

Potato leaf roll Potato A-mosaic

Potato Y-Mosaic Potato M-mosaic

Potato X-mosaic Tomato black-ring

Potato S-mosaic

0f these, the potato leaf roll, and the potato Y and §
mosaic diseases are virosis, BPSB is capable of inspecting
potatoes for these three diseases and for the potato X-

mosaic disease.

It is known that virosis infect potatces in the following

ways:

1 through the medium of plant-lice;

2 by finding its way into plant juices, including
the juices of tubers;

directly from the so0ilj

4 from a plant making direct contact with a
contaminated plant;

5 contamination from smoke and from contact with
farmers.
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In Indonesia potatoes are grown in green crop fields along
with tomatoes=-both are members of the eggplant family--
thus the environment is vifosis infectious.
Virﬁéis prevention measures are as follows:

1 Use ofwﬁathbgen'ffee sée& potéfées;

2  Employing segregatéd cultivation;

3 'fhe'extefmination of'plant~lice;
4. Crop rotatidn;. |
5  Roguing the fieids of infected plants.

As of this time, virosis prevention has not been practiced

in Indonesia.

(2) Vermin

Potato MMoth:

Potato moths: are prevalent the year round. They eat the
stems, leaves, and tubers of the potatoes growing in the

fields, and also the potato seeds which are in storage.

Moths have a tendency to be more reproductive during the

‘dry seasons. It 1is reported - that the potato yileld

reduction rate caused by damage inflicted by moths is from

20 to 45 percent.

Prevention of moths can be accomplished by chemical

spfinkling and by planting the potatoes deep in the soil.

An effective means of protecting the harvested potatoes
from moth damage is to store them in indoors and covered
with poﬁdered chemical. Also, 1insect nets should be

installed in potato storehouses.
Spéckled Nightwalker}
Speckled nightwalkers eat potate stems, leaves and tubers.

The nightwalkers cause most of the damage during the

potatoes' sprouting season. By neglecting to take care of
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the plants, the nightwalker can cause.considerable damage~-
nightwalkers -have eaten all the leaves in some potato

fields, leaving the-f{elds completely bald,

Chemical épraying is a preventative weasure against the

‘speckled nightwalker.

* Plant-lice:

Plant~lice reproduce the year round in Indonesia; their
number increases especially during the dry seasons. Plant-
lice such plant juices and act as intermediaries between

plants and viruses.

Chemical spraying is a preventative measure against plank-

lice.
* Mole~-cricket:

It is believed that the mole-cricket is the cause of
'blight? but the actual damage done to potatoes by this

insect is not known.

* Root-lump Wireworm:

It is reported that ioot—lump wireworms causes 15 to 45
percenf of the potato yield reduction rate and is
fesponsible for 50 to- 80 percent of the potatoes having
inferior quality. Wireworms together with wilting

increases potato crop damage by many times over.

To prevenkb the intrusion and contamination of potato fields
by worms, the fields should be treated with DD or

chloropicric chemical.

5) Potato Production Cost

Potato production cost in West Java Province is approximately
Rp. 2.5 million/ha, a figure that is lower than that for Central
Java but is more than twice that for East Java, Jambi, and South
sulawesi, The reason for the high cost is mainly attributed to
high costs for agricultural chemicals and fertilizers which

accounts for about 45% of the production cost.
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- Potato -production cost in the West Java Province “is shown in

-Table 2-2-3; and for the other prévince9~is shown in Table 2-2-4,

Table 2*2#3- Potéto Produclion,Cdst in-Hest Java_Ppovince
- fCunit: Re £.000/ha)

- Production Cost 2,524 (100%)

Seed potato ' 800 - ( 249%)

Fertilizers S 753 o (.30%)

Agfieultural chemicals . 1% | 319)

Labor . ' 334 - (13%)

Others ' Q. (2%)
Vield per Unit Area : ~ 14.3 ton/ha
‘Production cost per ke Rp./kg 176.5

Source : Potato Production in Indonesia. 1986

Table 2-2-4 Potato -Production Cost in Various landonesian Provinces

(unit: Rp.1.000/ha)

: : Fertilizers & .

Province Seed Potato | Agricultural Others Total

R : Chemicals o '
West Java 800 (23.8) } 1.548 (61.4)|  87H.T(14.8) | 2.528.7 (100)
Contral fava | 1.950 (86.5)(  756.3(25.8) | 227.9C 7.7) | 2.933.2 (100
Fast Java 600 (1.T)|  369.7(31.9) 190.9¢16.4) | 1.160.6 (100)
Jambe 480 (88.1) |  212.3(16.8) |  567.9(45.1) | 1,260.2 (100)
South Sulawesl |  343.3(38.6) 227.8(25.5) |~ 318.8(35.9) 890.4

Source : Potato Production in indonesia, 1986
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9.2.2 Potato Distribution and Consumption
1) Import and_Expdrt of Food Potatoes

A small amount of the potatoes produced in Lhe northern part of
Sumatera 13 exported to Slngapore and MalaySLa (see Table 2-2-5).

Low transportatlon cost because of the geographical locatioun of
Sumatera,f makes export pOSSlble. Potatoes produced in other

areas of Indone51a_are consumed domestically.

The eating habits of Indonesians are changing; the number of fast
foodﬁstores and western style restaurants are increasing rapidly.
Domestic potato production is unable to méet the demand of those
restaurants and they must rely on potato imports. Ag potato
importation is regulated, many restaurants deliver seed potatoes

to farmers and entrust potato culture to them.

Table 2-2-5 lmports and Exports of Food Polatoes

(unit : ton)
Exports imports
1985 - bB8.703 802,998
1986 52,803 65.684
1987 58.825 2.088
1988 57,045 5,806

Nole : 1988 figures inctude the amounts
through the end of November
Source : Directorate of Horticulture,

Hinisiry of Agriculture

2) Potato Prices

In 1986, the consumer price of potatoes was approximately twice
as much as for rice (Rp. 375/kg). Since that time, the price of
rice has increased and, in September 1989, potato prices were

comparable (price comparison at supermarkets in Bandung).
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Changes in the consumer price of- potatoesj is: shown in Table
2‘"2‘6!

are shown in Table 2-2-7.

Wholesale prices of potatoes in the West Java Province

‘Table 2-2-6 Changos In the Consumer Prices 6Pthtatoes'

o " (Re./ig)
Year Jakarta _ Bandung
1981 A18.8 343.8
1982 - 469.0 3967
1983 471.6 . 405.6
1984 458.5 345.3.
1985 405.1 374.3
1986 159.5 332.4
1987 - 490.0 480.0
1988 | 550.0 §20.0
1989 (9 1) 680.0 §50.0

Source : Dinas Pertanian Pangan. Pemerintah

PrOpinSi Daéra Tfngkakt !'Jaﬁa Barat

Table 2-2-T Farm and Wholesale Prices of Potatoes in the West Java Province

_ (Rp. /xg)
1986 1987 _ 1988

Farm  WYholesale Farm Wholesale Farm Wholesale
Price Price Price = Price Price Price
Jau, 170 212 159 381 228 300
Feb. 199 234 181 443 231 291
Har. 241 279 198 374 276 308
Apr. 232 254 251 . 364 351 385
Hay. 270 316 236 377 379 423
Jun. 328 - 359 278 390 451 532
Jul . 300 344 275 368 533 561
Aug. 290 330 282 402 395 452
Sep. 279" 313 273 375 287 335
Oct. 202 256 312 500 966 304
Nov. 203 249 38 508 272 309
Dec. 185 221 355 445 237 292

Source : Dinas Pertanian Pangan. Pemerintah Propinsi Daera

Tingkakt 1

Jawva Barat
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3) Future Potato Consumption

Domesticélly' produced potatoes are consumed mostly in large
.cities, such as Jakarta, -Surabaya, ‘Medan, Bandung, and
Yogyakartas Exeepé for South Suiawesi, potato consumption in the
major potato producing provinces is greaﬁer than the national
average of 2.2 kg/person/yeaf (see Table 2-2-8). Changes in the
per capité _ﬁutato consumption are shown in Table 2~2-9. The
potato 'harvesting area and production areas and potato

consumption amounts are shown in Fig., 2-2-4.

The possible rice production area in Java is limited and there .is
little hope for increasing the rice production, Hence, it is
considered that the source of carbohydrates will switch from rice

to potatoes since potato and rice prices are just about equal.

As shown in Table 2-2-9, the'potatorconsumption rate has been
increasing and, as a result, it is believed thal potato prices

will be stable in the future.
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Table 2-2-8 Potato Consumption in Various Indonesian Provinces (1987)

1. D.A, “Acch o © 2,667 (kg)
* 2, North Sumatera 3,29
* 3, West Sumatera _ 6,35

4. Riaw - - ' 2.39 .
* 5, Janbi o o 3.75

" 6. South Sumatera ' 2.35
* 7, Bengkilu o ' 3.82

8. Lampung : _ 1.72

9, D.K.I Jakarta 3.75
*¥10, West Java ' 3.98
*11. Central Java 2.30

12. D.I. Yogyakarta 1.99
*13. East Java 2,99

14. Bali 1,82 -

15. East Nusa Tenggara .1.31

16. East Timor 1.19

17. West Kalimantan 0.68

18. Central Kalimantan 0,56

19, South Kalimantan 0.82

20. East Kalimantan 1.09

21. North Sulawesi 1.04

22, Central Sulawesi 0.82
%23, South Sulawesi 1.03

24, Maluku 1.52

25. TIrian Jaya 2.08
Average in Indonesia 2,20

* Major producing province

Source: Directorate of Horticulture, Ministry of Agriculture

Table 2-2-9 Annual Potato Production and Per Capita Consumption

Per Capita Annual
Year: Consumption Production
1978 1.5 (kg) 229,500 (t)
1980 1.7 230,100
1981 1.3 195,400
1982 1.0 164,800
1983 1.6 250,000
1984 2.0 325,000
1985 1.9 317,700
1986 2.6 446,295
1987 2.2 386,961

Source: Statistik Pertanian Tanaman Pangan, Directorat
Pertaian Tanaman Pangan '
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Fig.2-2-4 CHANGES OF PRODUCTION AND CONSUMPTION OF POTATO
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2.3

2.3.1

Seed Yotatoes

From the field survey it was found that the average farmer has been

: : { ‘cases tenth generation
using home grown seed potatoes aand in some case h g

seed potatoes were being used. About ten farmers in Pengalengan

were using imported seed potatoes and, according to . the hearing

survey, they harvest wmore than 20 tons/fha of potatoes.  Imported

seed potatoés cost Rp. 2,500/kg, a price the average farmer finds

difficult ko afford.

The farmers mainly use small sized potatoes {30 to 60 grams each)
for seeds. They are not cut for planting. From 1.2 to 1.5 tons of

seed potatoes are planted per hectare.

Some of the farmers who have sufficient funds plant large, uncut
seed potatoes. They use about 2.0 tons of seed potatoes per
hectare. It is said that the production per unit area is higher

than that of the former method.

Imported seed potatoes are of good quality and produce high yields.
Ouly those farmers having sufficient funds purchase the imported

seed potatoes. The average farmer uses seed potatoes passed down

several generations from the original imported seed potatoes.

Most of the potatoes produced by the average farmer is consumed by
the farmer himself; the renewal rate of the seed potatoes is low,
which makes it difficult to maintain the high seed potato quality.
This is one reason for the difficulty to accomplish the increase of

potato production per unit area.

Seed Potako Preoduction Situations

_Indonesia's annual seed potato production is 5.0 tons. Amount

required in excess of 5.0 tons must be imported.

Traders importing seed potatoes distribute them to nurseries who, in

turn, sell them to farmers who have adequate funds.
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The amount of imported séed potatoes and the countries from which
they come from are listed in Table 2-3-1.  Table 2-3~2 shows

Tndonesia's seed potato production in recent years.

Tabte 2-3-1  Amount of tmported Seed Potatoes

. (unii : kg)

Year France [est Germany Netherlands| Others Total

1982 .= 486. 000 142,269 92,125 720.394
1983 - 653.994 314.490 331,211 [,299,695
1984 - 286.260 34.630 39.480 360.370
1985 _ - 248,125 15.640 160 258.325
1986 - 980 88.450 | 132,000 2.113 | 223,528
1987 109,000 199,000 82,040 135,140 417,180
1988 _ 37.000 280,000 122,360 5.870 445,230

Source : Diroctorate of Hortieulture., Hinistry of Agriculture

Table 2-3-2 Domestic Seed Potato Production {(Breeder Seed)

Year hmount  (ke)

1986 7.879
1987 4.708

1988 5.805

Source : Directorate of Horticulture., Ministry of Agriculture

2 -21



2.3.2 _Seed Potato multiplication and Distribunion System_

The seed potato multlpllcatlon and dlstrlbutlon sysLem in Indonegla
ig the same as for the other crops: Since the system was
established only a few years ago, Lt ig still under the control of

the Government. Due to the lack of experlence, facilities, and

equipment, the system is not functioning fully.

‘The Government's basic multiplication and distribution system is as

shown in Fig. 2-3-1.

Fig. 2-3-1 Seed Potato Multiplication and Distribution system

STAGE OF SEED POTATO INSTITHTION
BS s LEHRT
L
1
GG e e s BRI . BBU
i _
ES T e Seed Growers
4

t
End Farmer

2.3.3  Seed Potato Distribution Systems

There are two seed potato distribution systems in Indonesia (see
Fig. 2-3-2): one is the distribution of domestic sead potatoes
produced by the organization headed by LEHRI; the other is the

distribution of imported seed potatoes from foreign countries.

When there is insufficient production of domestic seed potatces, the
imported seed potato takes on a very important vole. The
dist;ibution of imported seed potatoes 1is initiated by traders
selling them to nursery companies who, in turn, circulate them to
those farmers having sufficient funds. These farmers grow potatoes,
using the seed potatoes up to the 2nd or 3rd generations. The
harvested potatoes are classified into domestic consumption size and
seed potato size (30 to 60 g/each}. Potatoes classified as seed

potatoes are either consumed for private use or are sold for seed.
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The seed potatoes used in the West Java Province ave produced in .

Pengalengan and Lembang., These potatoes are distributed to various

potato growing areas by Bahgdﬁng'based seed brokers.

Fig. 2-3-3 shows the distributidn of seed potato in the West Java
Province. Table 2-3-3 shows the market prices of seed potatoes in

that province.

" Table 2-3-3 Market Price of Seed Potato in the West Java Province

Grade Price (Per kg)
Imported _ Rp. 2,500
Domesticdly Produced Rp. 1,200
{(with certificate)

Domesticélly Produced :
(without certificate) Rp. 650 to 1,000
*Domestically Produced _
(1large pieces, without Rp. 1,250
certificate)

* In Pengalengan only

Fig.2-3-3 ORGANIZATION OF DISTRIBUTION OF SEED POTATC IN WEST JAVA
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2.3.4 Seed Potato Producing Techniques
1) Basic Seed (BS)'Multipligétion Techniques
The multiplication of basic seed potatoes is carried out by the
stem-top culture for producing pathogen free planting materials,

Then, using the materials, good quality stock seed is produced by

application of the rapid multiplication method,

The multiplication method is a new technology system. With
financing from USAID and technical assistance by CIP, the
multiplication of basic seed potatoes has improved to some level

in Indonesia.

(1) Tissue Culture

For plant tissue culture, laboratory facilities such as clean
rooms, culture rooms; and screen houses for preventing plant-
lice are provided at LEHRI where skilled specialists are

engaged in the multiplication of basic seed potatoes.

Bud tips cut from selected tubers are cultured under germ
free conditions. After culturing them for approximately for
two months, first planting materiais can be harvested. Afrter
that about 30 planting materials can be harvested in every

six weeks,
{2} Screen House

The cut stems obtained from the sterile cultured small
planting materials afe used as mother  plants for
multiplication in a plant-aphid proof screen house, The
mother plants are planted at an interval of 5 x 5em in a
mixture of steam disinfected sand and compost (1:1). The
stem cuttings obtained from the mother plants are
transplanted to a screen house where the tuberlets are grown.

3 to 5kg/m2 tuberlets may be harvested in 80 days.
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(3) Isolated Multiplication Farm
The’ therIets grown in the screen house”are ggrminated_by
diffused liéht étoraée for.z.S_to 3 months. They are then
.plaﬁted in an isolation farm. The produced seed potatoes are
again muitipiiéd and after that they are distributed as basic

secds.

2) Extension Seed

Basic seeds are those which are produced at farms eqpipped with a
system for producing seed potato in isolated multiplication
farms. However, as there are problems such as lacking of
capaéities for multiplying facilities and low efficiency of
making final BS in LEHRI for the production of high quality seed
potato, seed potato with grades lower than F§ are extremely

lacking.

2.3.5 Quarantine and Inspection System

1) Import Quarantine

2)

All agricultural products which includes seeds and potatoes that

are imported or exported and those coming from or going to the

islands are inspeéted by the Agricultural Quarantine Office.

All seed potatoes are unloaded in Jakarta. Other local offices
are responsible for the inspection of produce, including edible
potatoes, coming from or going to the islands, Imported edible

potatoes in the form of processed goods are not inspected.

Domestic Quarantine and Inspection

The BPSB is responsible for the inspection of domestic seed
potatoes. The inspections are conducted at seed farms and

laboratories.

The 1lembang Horticulture Research Institute conducts its own

inspection of basie seed,
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Before - issuing a certificate for the seed potatoes, the DBPSB
conducts at least four seed farm tests (prior to planting, and
30, 45, and 60 to 70 days after planting) and one laboratory

test,

2.3.6 Present Condition of Seed Potato Multiplication and Distributiom

2.4

2.4.1

Facilities

The facilities for the multiplication and distribution of seed
potato in Indonesia are still inadequate. Most of the seed potatoes
are third or fourth generation that are harvested at ordinary farms.

Seed potatoes that are adequate in size (30 - 60 grams/each) are

handvpicked. Dedicate seed potato farms do not exist,

. Even at the BBI/BBU, 60 to 80 percent of harvested potatoes are used

as seed potatoes. - The bruised or extremely small or large sized

potatoes are used as food.

Present Condition of Project Related Agencies

Directorate of_HbrticuIture, Directorate General of Food Crop

Agriculture, Ministry of Agriculture

The Directorate of Horticulture is a department of the Directorate
General for Food Crop Agriculture of the Ministry of Agriculture.
It was previously under the Directorate for the Production of Food
Crops and, in 1983, was elevated to the Directorate of Horticulture,
It is in charge of the administrative affairs of the central
government in matters pertaining to vegetables, fruit trees and
ornamental plants. The production and distribution plan for seed
potatoes and the appropriate budgetary measures are also worked out

by this directorate.

The organization chart of the Directorate of Horticulture is shown
below. The Seed Production Division of the Directorate of
Horticulture is in charge of this Project and is respousible for the

general coordination of related organizations.
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Fig., 2~4-1 Ovganization Chart of the Directorate of Horticul ture
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2'4-2

Lembang Horticulture Research Institute (LRHRI)

. The Lembang Horticulture Research Imstitute (LEHRT) is located in a

mountainous region at. 7km mnorth of ‘the Lembang city area. The
institute is situated at an altitude of .1;250m. The average
temperature of the area is about 169C and has a yearly precipitation
of  2,600mm, Hence, the area is relatively cool with a high

precipitation.

The institute's history can be traced back to the Bogor Research
Institute in 1940. The present organiiation was established in
1981.

The Lembang Research Institute is placing special ewphasis on the
research of  the fdliowing seven vegetables: potato, tomato,

cabbage, beans, pepper, onion, and.garlic.

Regafding the multiplication and distribution of seed potato, this
institute is responsible for the production of basie seed (BS) grade

potatoes and its distribution to BBI and BBU.

The institute, using the tissue culture technique,. produces the
tuberlets which become the source of BS. The tuberlets are used in
experiments for the mulfiplication of BS grade potatoes. Apart from
their experimental use, BS grade potatoes are not produced for the
multiplication and distribution of seed potatoes; however, the
system 1s techmically capable of producing BS grade potatoes for the

multiplication and distribution purpose.

1) Organization and Operation

The institute comes under the countrol of the Agency for
Agricultural Research and Development (AARD) of the Ministry of
Agriculture, and 1is managed by a yearly budget of about

Rp.200,000,000 (excluding persounnel expenses).

The organization chart is shown in Fig. 2-4-2. The research
staff at the three centers and the Lembang Research Institute
number 380, About 200 staff members are stationed at Lembang;
forty are researchers and fifty are assistants. There are ten
researchers and fifteen assistants involved in potato research at

a 3ha test farm,
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2)

9

4)

Research Activity

The main themes or research at the present potato section are as

follows:
~ Reseavrch concerning pathogen free stock seed
-~ Grade test according to use

- Establishment of cultivation technique in the mid to high
elevation land areas

— Rixation of new varieties
~ Cultivation test
- Breeding program

- Qthers

Present Condition of Facilities and Equipment

The site location of the present facilities is shown in Fig.
2-4-3. Most of the existing equipments was obtained through
USAID and are currently used for research of plant diseases and

harmful insects.

Future Objectives

The Potato Section has a screen house and some research
equipments obtained through USAID but they are inadequate. If
the Potato Section was to become fully equipped, the speedy
multiplication process using seed potato tissue would be

possible.
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Table 2-4-1 LEHRI’S Present Facilities and Equipment

MName of equipment ' Quantity
p H meter : 1
Refrigerator

Autoclave

Oven

‘Heating and drying apparatus
Hot plate and magnetic stirrer
Analitical balance

Stereo master microscope

e s e T e S e e

Aquadislata apparatus
Flasks and glass ware
Clean bench
Shaker
Small shaker
Shelves with artificial lamps
Thermohygrograf
Lamps timer
tlisa reader
- Refrigerator
Shaker
Balance

e ek e e peet et DN OB e

Apparatus for elisa test
Incubator 1
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2.4.3 VFoundation Seed Farm (BBI Unit) and Stock Sead Farm

The Foundation Seed Tarm and the Stock Farm located in Pengalengan,

50km south of Bandung (2 hours by car) are both new farms but, so

far, only their sites have been acquired.

Pengalengan is at altitude of approximately 1,500m and has  an

average Lemperature of 150C and a yearly precipitation of 2,200mm,

Pengalengan is suitable for the cultivation of highland vegetables

and is one of the major potato growing aveas.

1) Foundation Seed Farm

The site of the Foundation Seed Farm is located at the foot of
" the mountain at Skm south from the center of Pengalengan. The
farm consists of S5ha of land. Maize and tomatoes are presently

being grown here. (Refer to Fig. 2-4-4)

The BBI supervising the Foundation Seed Farm comes under the
control of the Directorate of Hort?culture of the Ministry of
Apriculture. The BBI was established in Pasirbanteng in West
Java. Its activities began in 1982. Presently the BBI has
28.8ha of land and 35 employees are involved in food crop seed

distribution.

The site of the Foundation Seed Farm is undulated and requires
improvements. There will be no problems concerning the water
source for irrigation. This farm will become a model seed potato
mul tiplication farm and will have training facilities. Now,
there is only one person in charge of the farm. For the actuval
Project, additional personnel experienced in the field of potato
cultivation will be dispatched from the BBI and its subordinate

agency, the BBU,
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2.4.4

7) Stock Seed Farm

The selected site for the Stock Seeﬁ Farm is located in a hilly_
. section 2km south of the Foundation Seed Farm. The site is

presently used to cultivate potatoes, maize and cabbages under a

lease contract with the local farmers.

About 120ha .of land is in the possession of Perusahaan Daerah
Makanan dan Minuman (Provincial Enterprise for Food and Drinks)

and 25ha of this land is prepared for the Project's stock seed

farm. (see Fig. 2-4-5).

Perusahaan Daerah Makanan dan Minuman which runs the stock seed
farm 1is a public corporation established in 1962 by a 100%
investment from the West Java Proviance Government and is
capitalized ét Rp.800,000,000. The corporation:has 300 employees

and operates an ice plant, a stock farm and a milk factory.

Perusahaan Daerah Makanan dan Minuman is ﬁarticipating in the
Project for the following reasons! The West Java Province
Government may easily control the price of seed potato that are
supplied by.the corporation and thereby supply them to farms at a
low price; the corporation possesses land suitable for the stock

seed farm.

Seed Control and Certification Service (BPSE)

The Seed Control and Certification Service was establisghed in 1980
for the purpose of seed inspection and the issuing of certificates.
There are 13 head office and 14 branch offices located throughout

the country.

The Seed Control and Certification Service of the Project is located
in the south of Bandung, 2km from the center of the city. It is
also responsible for the Jakarta branch office, Bandung is located
at an latitude of 700m. The average temperature in Bandung is 22°C;

yearly precipitation in the area is about 2,000mm.
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1)

2)

Organization and Operation

The Seed Control and Certification Service comes under the
control of the Directorate General of Food Crop Agriculture, of
the Ministry of Agriculture. It has 170 staff (1989/1990) which
includes to office persomnel at the Jakarta branch  office,
Eightéen staff memberé are involved with potatoes. Twelve seed

inspectbrs are station=d at various districts.

The Service' yearly budget"is Rp.136,790,000 and the seed

" inspection costs of all the districts amounts to Rp.30,600,000

(this does not include personnel expenses). The organization
striucture of the Seed Control and Certification Service is shown
in Fig. 2-6-63 the total number of staff personnel are shown in

Table 2-4-2,

Present Activities

The Seed Control and Certification Service 1is presently
conducting inspection and laboratory tests of rice and the
issuing of certificates. The number of certificates to be issued
in 1989/1990 is estimated to be 725 of which 10% are related to

potato.

The fees for farm inspection are Rp.1,500/ha/test. Laboratory
rice testing fees are Rp.2/kg (certification fee), and

BRp.15,000/sample for potatoes.
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Fig. 2-4~6 The Orgénization Structure of the SCCS
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-Directorate Goneral
of Food Crops

Biractorate of Food
Crop 'reduction

fiead of 5CCS-{
Vest Jlava and
Jakarta Region

SCLS- 1 Seclion of
Jakarta Administra
Reglon Lion
| 1
Subsect jon § Subsection [f Subsection
of Persgnaf of Publik [} of Finan-
lia Service ces
Labpratory Evaluation Seed Certi-
Instalation of variety fication
Soed Test- Seed Market
ing in Lab | ing Control

Sesd Inspectors

g
1

The region of SCCS-1 included West Java and Jakarta.

Table 2-4-2 Total Number of Staffs in the SCCS

io.Status B5/86  86/87 87/88  88/80  BO/90

1. Yest Java
- Technical

staffl 49 50 50 bl B4
- Mministra
Lion slaff 11 4] 14 41 A1

2. Jakavla

- Tachnical

stall ] 15 29 32 33

- Adminisira
Lion slaflf 10 1 H 14 16
Total 109 117 131 139 174
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2.5

3) Present Condition of Facilities and Equipment

As the Seed Control and Certification Service is now mvolved
with rice, there are practlcally no  seed potato fac111t1es.
Since the equipments are 1nadequate, it will be difficult to
start the operations concerntng potatoes using curvent fac111t1es

and equipments, Fig. 2-4-7 shows the site location for the Seed
Control and Certification Service. Table 2-4-3 shows the current

status of potato nurturing equipment.

4) Future Objectives

In order to proceed w1th the Project, it will be necessary to
strengthen the potato . related section of the Seed Control and
Certification Center. The present problem lies with the lack of
farm inspection vehicles and laboratory analysis equipment. If
outbreaks of diseases or insect in\?asions are reported,
appropriate action cannot be carried out smoothly. Damage may be

minimized if these points are enforced.

Outline of Related Project

Through the Seed I Projeét (1971 - 78) financed by the International
Bank for Reconstruction and Development, the seed policy of
Indonesia is being wvastly improved. - A National Seed Board was

established as part of the Project's activities.

The National Seed Board is an advisory organ of the Ministry of
Agriculture's seed policy. 1Its head office is at the Directorate
General for Food Crop Agriculture, Ministry of Agriculture. With
regard to the production of seeds, the Board's approval must be

obtained for the introduction and extension of the varieties.

The Board has three subcommittees for Cuidance, Control and
Certification of Seeds in connection with the evaluation, extension,

and production and marketing of seeds.

The Govermment of Ipdonesia has been involved in the Regional
Development Project of the International Potato Center since 1982

and has conducted rvesearch and training aimed at increasing the
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Fig. 2-4-7 LAYOUT OF BPSB
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potato production. Presently; Indonesia is placing priority on the
production of seed potato im the three provihces of West, Central
and East Java through the rapid multiplication method. . These
provinces ate responsible for more than 70Z of the total potato

productioen in Indonesia.

Under this Project, the facilities and -equipment necessary for the
rapid multiplication of seed potato will be provided by grant aid to
West Java which has the largest cultivation area and the highest

praduction among the three provinces.



2.6

Background and Contents of the Request‘_

After succeeding in becoming self-sufficient with regard to rice,
the Govermment of Indonesia, in. 1985, requested Japan's cooperation

in increasing the production of crops other than rice. In 1986 the

‘two countries agreed that an umbrella-type cooperation would be

offered for the improvement of rice, soybean, and potate production.
After the R/D of this Project was concluded, Japan was requested to

provide a master plan for the Project,

The Project for the Multiplication and Distribution of High Quality
Seed Potate was chosen by the Government of Indonesia from the
master plan éurvey and grant aid cooperation was requested from

Japan.

The facilities, equipments and sites requested by the Govermnment of

Indonesia are as follows:

Facilitjes — Equipments Installation Location

I, Facilities and equipmént necessary LEHRI
for the cultivation of basic seed (Lembang)

2, Facilities and equipmeni necessary Foundation Sced Farm
for the cultivation of foundation (Pengalengan BBY Unit))
seed

3. Facilities and equipment necessary Stock Seed Farm
for the cultivation of stock seed {Pengalengan)

4. Facilities and equipment necessary BPSB
for the examination of high quality (Bandung City)

seed potato

5. Facilities and equipment for Foundation Seed Farm
training purposes (Pengalengan BBI Unit)

6. Facilities and equipment for Foundation Seed Farm
quality control, etc. (Pengalengan BBI Unit)
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3.1

CHAPTER 3 PROJECT DESCRIPTION

Objectives

The Government of Indonesia has decided to actively the encourage
potato production in order to meet the increasing demand for

pdtaﬁoes._ The aim of the Government is not'only to increase the

production but also to develop the processing industry by using the

potatoes grown within the country for French fried potatoes and

potato chips and, in the future, to increase the exports of surplus

_gd@ds_toﬂthe neighboring_cduntries. So far, French fries and potato

chips are being imported.

Poor'cultiﬁation'techniques and low quality seed potatoes cause the
low yield of potatoes at cultivating farms. Imported, high quality

seed pbtatqés are also available. But due to the distribution

problems after the importation, ordinary farms are unable to obtain

thémk_ To increase the potato broduction, the immediate objective
will be to provide a stable supply of disease-free, high quality
seed potatoes. Additional objectives include the potato varieties
suitable for each district, the improvement of cultivation and
planting management techniques, and the improvement of.seed potato

storage methods.

The objective of approximately 12,000ha Project area in West Java
will be the multiplication of disease-free, high quality seed potato
and to distribute them to ordinary farms and thereby replacing the

expensive imported seed potatoes will domestic ones.

To achieve these objectives, the level of research must be raided
and, Qith regard to Project related facilities, the functions of the
Lembang Horticulture Research Institute, the Seed Control and
Certification Service in Bandung, and the Foundation Seed Farm and

Stock Seed Parm in Pengalengan should be strengthened.

The construction of facilities and the supply of equipments which
are necessary for seed potato production are to be provided through

the Grant Aid Cooperation Program.



3.2

3.2.1 Examination of

3.2.2

Examination of the Request

1)

2)

the Appropriateness and Necessity of the Project

Objectives and Effects

The 'objectives of'this Prdject are to produce disease~free, high
quallty seed potato through the rapld muitlpllcatlon method, to

dlstrlbute them to farms at reasonable prices, and to improve the

potato productivity.

After implementation of this Project, the farmers will be able to
use - domestically produced disease-free, high quaiity seed
potatoes at low prices instead of the high priced imported ones.
This will lead to the increased production of potatees, an
improvement in farming economy, and a decreése in the amount of
money being spent on foreign produce. Furthermore, the problems
concerned with the productlon and distribution of seed potatoes
will be .sclved, and the West Java Province's seed potato
multiplication and distribution system will be established and

will act as a model for other provinces te follow.

Reality of Objectives

The imitial target seed potato yield of this Project is set at
1,500 tons/year; however, after the improvement of multiplication
technique and the improvement of marking system of seed potato,
the yield to expected to increase gradually up to 4,500 tons/year

which is the final target of the Project.

Hence, it is necessary to expand the present area of the stock
seed farm from 25 ha for producing 4,500 tons/year of seed

potato.

Evaluation of Project Implementation and Operation

The Government of Indonesia has no plans to increase the number of

‘persomnel at Project related organizations. They intend to make the

use of present personnel and to strengthen the Potato Section.



Project survey results indicate that if the present budget and
number of persounnel are wmaintained, no particular problems should be

confronted in the Potato Section.

Maintenance and management expeuses should be covered by the sale of
stems by the Lembang Horticulture Research Institute, the sale of
seed potatoes by the Foundation and Stock Seed Fafms, and the

inspection fees by the Seed Control and Certification Service.

1)} Lembang Horticulture Research Instituke

Nine staff wmembers at the Lembang Horticulture Research Institute
are involved in potato cultivation. The organization structure

is shown in Figure 3-2-1.

A budget of Rp.15,000,000/year (excluding personnel expenses) is
secured by the Agency for Agricultural Research and Development

(AARD) of the Ministry of Agriculture.

2) Fourteen personnel involved in potato cultivation will be
transferred from BBI and BBU wnits in West Java to the Foundation

Seed Farm. The organization chart is shown in Fig. 3-2-2,

Regarding the budget, West Java Province will be responsible for
personnel expenses and the Directorate General for Food Crops of
the Ministry of Agriculture will be responsible for operational

cosks.

3) Stock Seed Farm

The Stock Seed Farm will have a staff of twelve people who will
be dispatched from the public corporation of Perusahaan Daerah
Makanan dan Minuman (refer to Fig. 3-2-3). Budgetary measures
will be taken by Perusahaan Daerah Makanan dan Minuman; 55% of

the profits will be paid to the West Java Province Government.
4) Seed Control and Certification Service (BPSB)

A staff of eighteen people will be involved in potato cultivation
at the Seed Control and Certification Service. The staff will be
divided into field inspectors and laboratory imspections (refer
to  Fig., 3-2-4). Budgetary measures will be takemn by the
Services' controlling agency, the Directorate General for Food

Agriculture of the Ministry of Agriculture.
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Fig. 3-2-~1 Orga.nizat'ion of LEHRI for Potato Section
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Fig. 3-2-3 Organization of Stock Seed Farm
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3.2.3 Relation to Similar or Other Aided Projects

Projects concerning potatoes that are aided by other agencles are

mentioned below. As research and experimentation are
objectives, they will not ‘overlap with this Project
results should be reflected in this Project.
1) USAID

(1) Aiding country: U.S5.A.

{2) Period of Cooperation: 1985 - 1988

(3) Site of Research/Experiment:

Lembang Horticulture Research Center
(West Java Province)

(4) Main Theme of Research:

their main

but their

Potato tissue culture, multiplication method, etc.

2) Project on the Research and Development of Lowland Vegetables

(1) Aiding Country: Netherlands
(2) Period of Cooperation: 5 years (1987 - 1992)

(3) Site of Research/Experiment:
Subang, Sukamandy (West Java Province)

Brebos (Central Java Province)

(4) Main Theme of Research: Development of varieties:
Introduction selection and cultivation

suitable to lowlands.

+ GCollection of local varieties.

* Cultivation technique:

Cultivation techniques for lowland

vegetables, irrigation techniques.

Diseases and harmful insects:

Research on diseases and harmful

vegetables

insects,

prevention and extermination techniques.

* Agricultural economy:
Farm management



3) South "East Asia Program for Potato Research and Development
(SAPPRAD). -
This organ was -established by five South East Asian countries
| (Indonesia, the Philippines, Thailand, Sri Lanka, and Papua New
Guinea) for the purpose of conducting joint potato research and
developmwent. The objectives are to solve the problems common to
South East ‘Asian countries, to strengthen the research
capacities,rand to transfer and promote the research results to

farms.

:P%ojett funds have been provided by the participating countries,
the ADAB (Australian Development Assistance Bureau) and the CIP
(International Potato Center). The management of this Project is
conducted by CIP under mutual consent of the joint research and
development countries. To avoid any overlapping.with regards to
pétaté research and development, the projects were assigned as
follows:

(1) Cultivation of potato varieties @ The Philippines
for lowlands

(2) Cultivation techniques for : Indonesia
potatoes in tropical areas

(3) Utilization of seedlings : Sri Lanka

(4) Storage and utilization ¢ Thailand

(5) Practical seed production : Papua New Guinea
techniques

SAPPARD is presently supervising the fdllowing tests:

(1) Heat resistance tests on the nutritive system, and resistance

tests to the wilt disease.

(2) Tests on hybrid seedlings (20 - 30 tons/ha) supplied by CPL
(Philippines, Srti Lanka),

(3) Diffused light storage tests on saplings grown from

seedlings, and tubers obtained from seed tubers.

{4) Seed potato production wusing rapid multiplication and

seedlings.



3.2.4

Indonesia will conduct tests. on the techuical improvement

currently being = conducted for the purpose of decreasing

- production costs and increasing yield and. profif.

CcIP .provides-rthe seeds and seedlings for the research and

development use.

Examination of the Project's Orgamizatiom Factors

This is a cooperative Project of the central government (Ministry of
Agriculture) and the West Java _Prov1nce Government. The central
Government will be respon51b1e ‘for the tissue culture at the Lembang
Hortlculture Research Instltute, and the multlpllcatlon and
inspection of seeds at the Foundation Seed Farm. The provincial
government will be responsible for the management of the Foundation
Seed Farm and the Stock Seed Farm and activities involved in
disseminating.information.pertaining to seed and techniques to seed

farms and general farms.

The Directorate General of Food Crop Agricultﬁre of the Ministry of
Agriculture will carry out the operation by coordinating the Lembang
Horticulture Research Institute, the Foundation Seed Farm and the

Seed Control and Certification Service Center.

The function chart of these organizations is shown in Fig. 3-2-5.

The role and activity of each organization with regard to ‘this
Project are mentioned below. Seed potato farms are not included in

the grant aid program of this Project.



Note :

Fig, 3-2-5 Function Chart
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1) Activity of LEHRI

+" To introduce and select new Qarieties_

» To produce pathogen freé.plaﬁting mater{als to BBI Unit
+ To dispatch lecturer for training in BBL Unit

. To monitor and evaluate the planting material which is sent to
BBI Unit :

2) Activity of BBI Unit
+ To producé GI and G2

« To conduct training for BBL staff, BPSB staff, Perusahaan
Daerah Makanan dan Minuman staff, seed grower, etc.

+ To give technical guidance to Perusghaam Daerah Makanan dan
Minuman and seed grower '

+ To distribute G2 to Stock Seed Farm
3) Activity of Stock Seed Farm (Perusahaan Daerah Makanan dan
Minuman)
© To produce G3 from G2
. To distribute @3 to seed grower (contract farmer)

+ If pecessary, to providde the agricultural input (fertilizer,
pest-cide, tool, sprayer, etc.)

« 1f necessary, to buy the seed potate from contract farmer

4Y Activity of Seed Grower

* To produce G4 from &3 under technical guidance of BBI Unit and
BPSB

+ To sale the seed to farmer throw market

5) Activity of BPSB
* Sead iuspection
+ Seed certification

* Identification and evaluation of varieties
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1.2.5 Exanination of the'Requested Facilities and Equipment

n

2)

Lembang Horticulture Research Institute

The facilities and equipment - requested can be divided into
cultural and research facilities, screen house, and vrelated

equipment., The list of facilities is shown in Table 3-2-1. The

requested items are mostly the facilities and equipment necessary

for tissue cultivationj however, some office equipment are also
included. As the. present office equipment are thought to be
adequate, it was omitted. As for the. use of LPG in the
laboratory, this will be changed, for safety reasons, to electric

grills.

Additional items considered necessary but were not requested by

Indonesia are listed together with the requested items in the

Annex.

Foundation Seed Farm

The list of items reqguested by the Foundation Seed Farm can be
classified as follows:

(1) Pacilities and.Equipment Necessary for Foundation Culturing:

The net house requested by Indonesia has poor durability and
will last only for 1 or 2 years; thus, it was changed to a

stainless steel screen hause.

* Screen house

+ Farm machinery house

* Storage far seed potatoes

* GCompost shed

* Storage for fertilizers and agricultural chemicals
+ Irrigation system

* Equipment for farm management

* Related equipment

3-1l1



(2) Fau111t1es and Fqu1pment Necessary for Training:!
There are no lodging faCllltleS near the farm, therefore a

lodging facxllty for | trainees and lecturers. should be

constructed within the farm. '

. Training facilities

+ Lodging facility

+ Training equipment

{3) Facilities and Equipments Necessary for Quality Contvol:
+ Grading facility
+ Laboratory

* Related equipment

(4) Others:

The staff for the farm will be transferred from BBI/BBU in
West Javaj therefore housing for the instructor and personnel
will be required. A guest house was requested by Indonesia,
but the lodging facility for trainees and lecturers will

serve the purpose.

(5) Additional Facilities and Equipment

Upon considering the requested items, they were thought to be
inadequate for maintaining the Functions of the Foundation
Seed Farm; thefefore, additional items, wmostly laboratory
equipment were added. The items believed to be necessary for
the Project are listed in the List of Facilities and

Equipment in the Annex.

3) 8tock Seed Farm

‘The list of facilities and equipment requested by Indonesia are
shown in Table 3-2-5 and 3~2-6. The items are mostly concerned
with the facilities and equipment necessary for the reading of

stock seed {G3) and can be classified as follows:
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3.2.6

4)

- Grading facility

- Farm machinery house

~ Storage for seed.pdtatoes

- Compost shed

- Storage for fertiiizérs and agricultural chemicals
- Irrigation system

ﬁ'Water.supply facility

- Farm management equipment

Regarding the storage for fertilizers and chemicals, the present

facility.will be used,

Seed Control and Certification Service

The items requested for the Seed Control and Certification
Service are the facilities and equipment necessary for the
inspection, fixation and evaluation of seed potato, and may be

classified as follows:

I

Research facility

- Screen house

Vehicles for farm inspection

Research equipment.

Indonesia's request included a storeroom for test pieces. This

item was excluded but will be substituted by other equipment.

Upon considering the facility and the requested items, additional

equipment necessary for Project use were chosen and are shown in

~a table in the Annex.

Examination of the Necessity for Technical Cooperation

Once the Project is efficiently and effectively implemented and the

activity base is established, greater results may be expected if the

technical cooperation from Japanese specialists is provided for

improving the level of research, and production techniques for seed

potatoes and appropriate promotional activities.
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3.2.7

3.3

- 3.3.1

Basic Policy for Project Implementation

After confirming that the effects of the Project and Indonesia's
implementation Capabllltles fulfilled the requlrement of the Grant

Aid Cooperation Program, it was deemed appropllate for the Japanese

Government to offer cooperation.

The Project outline and the basic design were prepared in accordance

with the grant aid program.

| .. . - [ | . A
The reasons for modifying some of the Indonesia’'s requests are given

in the section "Contents of the Project and Requested Facilities and

Equipment."

Outline of the Project

Project Implementation Agency and Operation System

The Directorate of Horticulture, The Directorate General of Food
Crop Agriculture of the Ministry of Agriculture . is the agency
responsible for the Project. The Lembang Horticulture Research
Institute (LEHRI), the Foundation Seed Farm (BBI Unit), the Stock
Seed Farm, and the Seed Control and Certification Service come under

the agency's control.

The Steering Committee and the Organizing Committee will be in
charge of this Project (see Fig. 3-3~1 Organization Chart of the
Project).
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¥ig, 3-3-1 Organization Chart of the Project
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1) Steering Committee

The Steering Cowmittee is = composed of the Ministry of
Agriculture's Bureau of Planning, the Directorate of Program, the
Directorate of Horticulture of the Directprate General for Tood
Crop _AgriCulture, the - Ageney for Agricultural Training and

Promotion, and the Government of West Java.

According to an official announcement by the Migistry, the
Director General of Good Crop Agriculture will be the Chairman,
the Director of Horticultﬁre will be the Vice Chairman, and the

Project Dirvector will be the Secretary.

2) Organizing Committee

The Organizing Committee will be responsible for managing the
Lembang Hofﬁiculture Research Tnstitute, the Foundation Seed
Farm, thé Stock Seed Farm, and the Seed Control and Certification
Service. The Committee will also be responsible for managing the

Project.

The Head of the Seed Production BSection of the Directorate of
Horticulture, Directorate Gemeral of Food Crop Agriculture will

be appointed as the Project Director.

Project Planning

The méih objectives of the Project include the multiplication and
distribution of pathogen~free, high quality seed potato through the
application of the rapid multiplication methdd, and by the
activities of the organization mentioned in Section 3.2.4. Other
Project activities include the selection of suitable varieties,

cultivation technique training, and promotional activities.

1) Production of Sead Potato

The role of each organization in the production of seed potato is

as follows:

* Pathogen-free, high quality basic seed (GO) is supplied to the

Lembang Horticulture Research Tnstitution.
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--The Foundation Seed Farm conducts the multiplication of Gl and

G2 seed and supplies 62 to the Stock Seed Farm

+ The Stock Seed Farm supplies G3 to seed potato farms.

*+ Quality

Certification Service and certificates are issued for

testing

is conducted - by

that are pathogen-free and high quality.

The

basic

plan for

the production of

the

Seed Control and
seeds
seed potato which 1is

necessary for the determining the scale of Project facilities is

shown in Table 3-3-1.

Table 3-~3-1 Basic Plan for Seed Potato Multiplication
S .Capacity .| Target Yield Seed Required
Organization Gene Required unit/ year unit/ year Remarks
ration for vear
(for season) {unit/season) {uni t/season)
Screen House, Efficiency 70%
LEHRE GO 4 hed 4,900 cut 1.620cut/bed for 2 months
(BS) +Small Tuber 114X 1.620% 0.7
from LEIIRI Sereen House. Efficiency 85%
BBI unit Gl * 1.588nf 202,278 pes 14,900 cut | b0cut/ntx4pesx 1.191nd
(Fs1) BB1 44,850 cut | x0.85
BBl unit 202,278 pes | Efficiency 85%
(Foundation G2 3.54ha 1,028,520 pes ( 87,426 pes) | 57.140pes/haXBpesx1.18ha
Seed Farm) (F$2) (1.18ha) ( 342,840 pes) +Spali Tuber X 3x0.85
Siock Seed Efficiency 85%
Farm G3 18 ha 230.0 t 1,028,520 pcs | 15t/hax 6hax 8x0.85
, (89 { 8 ha) (76.7 1) { 342,840 pes)
Seed Grover Efficiency 2/3
(Extension G4 153 ha 1,530 t 229.5 t {5t/hax 153hax2/3
Seed Farm) (ES) ( 51 ha) ( 510 1) {(76.5 U
- * Screen louse Tor GO — Gl 1,181
Screen louse for GO — GO 397nf
Total 1.588nf
Bed size : B 900X [ 1,800 il 200
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2) Research Plan

Research activities

will center around the Lembang Horticulture

Research Institute. Major research subjects will bes.

+ Selection of mnew varieties suitable to-

different area

conditions.

. Establishment.of rapid seed multiplication'methods.

. Measures for the prevention of plant diseases and 1nsect

damage.

. Improvement of cultivation techniques.

3) Training Plan

[¢¥)

(2)

(3)

Objectives

Training facilities to be built within the Foundation Seed

Farm complex will be used for the following training:
+ Seed potato multiplication techniques;
* Inspection methods;
Cultivation techniques (including crop rotation).
The training facilities will also be used for the purpose of
disseminating the use of high quality seed potatoes,
Operation System

A chief and two assistants will be dispatched to the
Foundation Seed Farm for training purposes. The training
budget will be provided by the Directorate for Food Crop
Agriculture, the Ministry of Agriculture; aid from FAOQ and

CIP may also be used.

Trainees

Each training session will be limited to 20 trainees for a
period of less than one month. The following personnel will

receive training:

* BBL staff (all personnel concerned with potato cultivation)

.

Technical promotional staff from the West Java Province

3-18



*BPSP staff
- Technical promotional staff from major potato producing

areas other than West Java.

Presently there are no organizations in Indonesia conducting
potato cultivation training; thus, this training program will
contribute greatly to the education of the country's potato
growers.

{4) Lecturers

Lecturers from the following institutions will be invited to

participate in the training program:

» Lembang Horticulture Research Institute
* Bogor Agricultural University and

* Other Agricultural Universities

* Specialists for FAD, JICA, etc.

*+ Others

(5) Types of Training

Training will include the principle techniques of seed potato
production, storage, marketing, agricultural machinery, etc.
Fifteen training sessions are planned during a year (see Fig.

3-3-2).

3.3.3 Locations and Conditions of Project Sites

There are three Project sites. They are located in Bandung, the
provincial capital of West Java, and in Lembang and Pengalengan in
the Bangdung district. The locations are shown in Fig. 3-3-3. Site

conditions are as follows:

1) Lembang Horticulture Research Institute

The Lembang Horticulture Research Institute is located 7km north

of Bandung city at an altitude of 1,250m.
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Fig. 3-3~3 Project Location Map
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2)

It is pumped up into an
Available

Groundwater is the water supply source.

alevated tank and then supplied to various areas.

electricity ig 220V, Although telephones are installed, it is

difficult to place calls to outside areas.

Water and electricity supplies pose no problems for .Project

implementation,  Buf, since it is difficult to make telephone

connections, radios will be used for communications with ather

organizations.

Foundation Seed Farm and Stock Seed Farm

The Foundation and Stock Seed Farms are located at 50km south aof
Béndung city in a hilly region at an altitude of 1,500m. The

infrastructure conditions of the farms are as follows:

(1) Foundation Seed Farm

The water pipes are buried beneath the road in the vicinity
of the Project site; no problems can be foreseen with the
water supply system.. Electricity must be obtained from a
power source located at lkm from the site. There are no
telephone 1lines; radios must be wused for communication

purposes,

Water for the Project's planned irrigation system may be
supplied for a nearby waterway.
(2) Stock Seed Farm

Electricity is being supplied to the- area. Water may be
obtained from an existing well at the site., Radios must be

used for communications,

Irrigation water may be supplied from a river on the west

side of the farm..

(3) Seed Control and Certification Service Center

The Seed Control and Certification Service Center is lecated
in ﬁhe suburbs at 2km south of the center of Bandung city at
an altitude of 700m.
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3.3.4

3.3.5

The site is surrounded by swampy land where fish breeding
ponds and paddy fields are located., Some of the paddy fields
were filled aith 80cm of earth to accommodate the comstruction

of the present Center.

'Ground water will be used as the Préject's water source. The
cépécity of the elevated tank currently being used 1is too
small causing water shortages from time to time and hence a
new tank must be installed. The electricity supply 1is
adequate. Telephones are installed but radios will be
necessary for communications with the Foundation and Stock

Seed Fafms.

Qutline of the Project Facilities and Equipment

Upon examining the items requested by Indonesia, the facilities to

be built at the Lembang Horticulture Research Institute, the

'Foundation, Stock and Seed Farms, and the Seed Control and

Certification Service Center are listed in Table 3-3-2. Equipment

to be provided are listed in Table 3-3-3.

Operation and Maintenance Plan

1) Operation and Maintenance System

The departments mentioned below will be responsible for the
operation and maintenance of the various Project facilities and
associated equipments. There will, however, be other departments
which actively cooperate with these departments. Operation and

maintenance costs are shown in Table 3-3-4.

. Lembang Horticulture Research Institute: Department of

Management, Maintenance and Repair Section
. Foundation Seed Farm: General Alfairs Department
. Stock Seed Farm: General Affairs Department

. Seed Control and Certification Service! General Affairs

Department, Facilities Section
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Table 3-3-2 List of Facilities to be

Built

Organiéation Facility Area (md)| Remarks
LEHRI Laboratory for Tissue 247.5 Fﬁcility for bio-multiplica-
Culture tion _
Screen House 97.5 Facility of GO growth
Soil Storage 16.0 | Soil storage for screen house
BBI Unit dffice_Building-_ 148.0 | Office and_labbratory
Farm Machinerj House 90.0 With #Qrkshop
Storage Room _ 70.0 | With grading space
Storage for Fertilizers 40.0 | Separated by a partition
& Chemicals
Lectures' House 456.8 | 3 bedrgom house, 2 bedrooms
" | Tenement house (4 families)
Experts and Guest House 176.0 | For 4 people _
Training Facility 208.0 | For a maximum of 20 people
Trainees' Lodging 412.0 | For a maximum of 20 pecple §
Compost Shed 32.5 Roofed shed and mist irri-
gation
Screen House 3,042.0
Soil Storage 90.0 _
Ixrigation System - For an area of 3.5 ha
Stock Seed Grading House 95.0
Farm Farm Machinery House 88.0 | With workshop
Storage Room 152.7
Compost Shed 50.0
Irrigatidn System 18 ha
Water Supply Facility Flevated tank
. (5w x 2.5m), Pump
BPSB Laboratory Building 320.0
Screen House 48.6 | Ventilation
Water Supply Facility Elevated tank
(5m3 x 3.5m), Pump

3
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Table 3-3-3 List of Equipments to be Supplied

ofganiﬁation- Objective . Major Equipment Quantity
LEHRI 1., For tissue culturing Center Table, destilla- 28 types
and multiplication in tion apparatus, low '
the .preparation room speed centrifuge, etc.
2. For stem cultivation Clean beach, micri-scope 75 types
(pathogen=-free) in UV lamps, etc.
the clean room :
3. For stem cultivation Incubator, shelving 6 types
in the culture room with lights, etc.
4. To conduct pathogen Elisa reader, high 14 types
‘tests on seedling speed chromatography
obtained from .tissue
culturing in the
inspection room
5. To operate the farm Hand tractor, chemical 6 types
screen house sprayer, soil sterilizer
6. To deliver seedlings Cold storage car ' 1
7. To communicate with Radio equipment 1
other organizations
LEHRI~Total 63 types
BBI Unit 1., For pathogen tests Elisa reader, micro- 12 types
and research scope, center table
efc.
2. For.operations and Trctor, soil sterilizer, 4 types
management of the chemical sprayer, etc.
farm and screen house
3. Training purposes Video, overhead 7 types
projector, etc.
4. For transportation Jeep, truck, and 3 types
and farmsupervision motorecycle
5. To communicate with Radio equipment 1
other organizations
BBI Unit-Total 27 types
Stock Seed 1. To opefate and manage Tractor, chemical 3 types
farms sprayer, etc.
2. To communicate with Radio equipment 1
other organizations
Stock Seed Farm-Total 4 types
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(cont'd)

Organization Objective - . .- © ' Major Equipment ngntity
BPSB 1. For the inspection and Elisa reader, micro- 30 types
ideatification of scope, center table,
‘pests, and the fixation | etc.
and evaluation of the
vatrieties of seeds.. ]
2. Vehicles necessary for Jeep, motorcycle 2 types
_farm inspection : :
3. To communicate with Radio equipment : -1
other organizations _ ‘
BPSP~Total 33 types
n | GRAND TOTAL 127 types |

2) Operation and Maintenance Plan

The depaftments in cﬁarge will prepare a list of all facilities
and equipment_fixtures. They will maintain the custody ‘of all
equipment specifications, manuals, parts lists, repair mapuals,
and they will distribute copies to those sections responsible for

Project equipment operations.

Any noticeable wedr to the facilities, materials or equipments is
to be reported to the Operation and Maintenance Section who,
after considering the necessity for repair or replacement, will
include the appropriate costs in the budget/operational plan--
costs directly related to the research section are to be included

in the budget for research activities.
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3)'0peratioﬁ and Maintenance Costs
The - yearly operational expenses for the Project are roughly
estimated as follows:
{1) Blectricity Rates
a) Lembang Horticulture Research Institute

The electricity use contract with PLN is KVA unit; the

rates will bhe the same as for office use!
Unit Eiectricity Rates:

Basic rate : Rp. 3,680/KVA

Surcharge rate : Rp., 97.75/kw.hr (including common
fee of Rp. 1.75/kw)

Electricity Fee:

1,050kw. hr/month

Office building : 60KVA x 0.7 x 8 hrs x 25 days =
Basic rate : GOKVA x Rp.3,680/KVA x 12 months = Rp.2,649,600
Surcharge rate ¢ 1,050kw.hr x Rp.97.75/kw.hr -
x 12 months = Rp.1,231,650
TOTAL FEE: Rp.3,881,250

b} Foundation Seed Farm

The electricity use contract with PLN is based on 40KVA

unitsi the rates will be the same as for office use:

Unit electricity rates:

Basic rate ¢ Rp.3,680/RvVA

Surcharge rate : Rp.97.75/kw.hr (including common
fee of Rp. 1.75/kw)

Electricity Fee:

S74kw, hr /month
160kw, hr/month

Office building : 4,1KVA x 0.7 x 8 hrs x 25 days
Training building : 2.0KVA x 0.5 x 8 hrs x 20 days

il

"Lodging house : 9,1KVA x 0.5 x 12 hrs x 20 days = 1,092kw.hr/month
Lodging house for : 4.5KVA x 0.5 x 12 hrs x 20 days = 540kw. hr /month
lectures
Staffing house : 7.9KVA x 0.5 x 12 hrs x 30 days = 1,422kw,hr/month
Director house : 2.4KVA x 0.5 x 12 hrs x 30 days = 432kw.hr/month

' TOTAL 4 ,220kw. br /month



Basic rate :  4OKVA x Rp. 3,680/KVA x 12 months = Rp. 1,766,400

Surcharge rate : 4,220kw.hr x Rp. 97.75 x 12 months = Rp.. 412,505
TOTAL FEE: _ . Rp 2, 178 205,

¢) Stock Seed Farm

The electrlclty use contract with PLN is based on KRVA

units: the rates w111 be the same as for office use:

Unit electricity rates:

Basic rate : Rp.3,680/KVA

Surcharge rate : Rp.97.75/kw.hr (including common
fee of Rp.1.75/kw)

Electricity Fee:

Gffice buildiug. : 1.9KVA x 0.7 x 8 hrs x 25 days = 266 kw.hr/month
Basic rate r 2KVA ¥ Rp 3 680/KVA x 12 months = Rp 88, 320
‘Surcharge rate : 266kw.hr x Rp.97.75/kw.hr x 12 months = Rp.312,018

TOTAL FEE Rp.400,338

d) Seed Control and Certification Service Center
The electricity use contract with PLN is based on KVA
units: the rates will be the same as for office use!
Unit electricity rates!

Basic rate t Rp.3,680/KVA

Surcharge rateé ! Rp.97.75/kw.hr (including common
fee of Rp.1.75/kw)

Electricity Fee:

Office building : 6.5KVA x 0.7 x . 8 hrs x 25 days = 1,300 kw.hr/mOnfh

Basic rate : TKVA x Rp;3 680/KVA x 12 months = Rp, 309,120

* Surcharge rate ¢ 1,300kw.hr x Rp.97.75/kw.hr
. x 12 months = Rp.1,524,900
TOTAL FEE Rp.1,834,020

(2) Communication Costs

As radios will be used for communications, telephone rates

were not compiled., The yearly cost for radio operations and

maintenance are estimated to be Rp, 100,000,
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(3) Fuel Costs for Machinery

a) Lembang Horticulture Research Institute

Most of the cost will be for the fuel to operate the
transportation vehicles, soil sterilizers and emergency

generatofs:
Light 0il: 19,200 liters/year x Rp.200 = Rp.3,840,000

b) Foundation Seed Farm

Fuel for tractors, vehicles, irrigation pumps and soil
sterilizers:

Rp.7,200,000
Rp. 1,200,000

‘Light 0il: 36,000 liters/year x Rp.200

I

Gasoline: 3,000 liters/year x Rp.400

c¢) Stock Seed Farm
Fuel for tractors and irrigation pﬁmps:

Light 0il: 25,800 liters/year x Rp.200 = Rp.5,160,000

d) Seed Control and Certification Service

Fuel for farm imspection vehicles and  emergency

generators:

Light 0il: 63,360 liters/year x Rp.200
Gasoline: 9,000 liters/year x Rp.400

Rp.12,672,000
Rp. 3,600,000

(4) Equipment Operation and Maintenance Costs

The annual operation and maintenance costs for tractors,
vehicles, and irrigation equipment were estimated as 5% of
their initial cost. The annwal operation and maintenance
costs.for the research equipment are mainly for chemicals and
other consumable items such as paper products. Hence, the
annual costs were estimated as 0.5%Z of the equipment's

initial costs,



a) Lembang Horticulture Research Institute: |

¥ 450 (Rp. 5,562)
= ¥ 450 (Rp. 5,562)
= ¥y 900 (Rp.11,124)

[}

Vehicles - : ¥ 9,Q00_$ 5%
Research Equipments & ¥90,000 x OfS%

TOTAL -

b) Foundation Seed Farm:

il

¥18,269 x 57 = ¥ 913 (Rp.11,285)

Vehicles : .

Research Equipments 3 ¥41,800 x 0,52 = ¥ 209 (Rp. 2,583)
TOTAL : ' ¥1,122 (Rp.13,869)
¢) Stock Seed Farm:

Vehicles . . ¥54,000 x 5% = ¥2,700 (Rp.33,374)

d) Seed Control and Certificatiom Service Center:

¥ 6,800 x 5% = ¥ 490 (Rp. 6,056)
¥ 155 (Rp. 1,915)
¥ 645 (Rp. 7,971)

Vehicles

]

Research Equipments : ¥31,000 x 0.5%
TOTAL

e

(5) Training Cost

Training cost as estimated by Directorate of Horticulture was
36 million Rupiéh per one course for 25 participants based or
the actual budget of the seced production training course of
FAO, In this project, the cost was estimated as 126 million

rupiah for one year (15 courses per one year).
The breakdown is shown below:

_ (Unit: Rp.1,000)
(1) Lodging and meal

20 participants x Rp,10 x 14 days = Rp. 2,800
(2) Internal transport

20 participants x Rp.15 = Rp. 300
(3) Transport of lectures

4 lectures x Rp.l100 =  Rp. 400
(4) Remuneration for lecturers

: 4 lectures x Rp.100 = Rp. 400

(5) Office supplies lumpsum =  Rp., 1,000
(6) Books lumpsum = Rp. 3,000
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_ (Unit: Rp.1,000)
{(7) Miscellaneous_(secretary-etc.)
lumpsum = Rp. 500

TOTAL = Rp. 8,400
' {for one course)

Rp. 126,000

Grand Total Rp.8,400 x 15 courses/year
: (for one year)

Table 3-3-4 Operation and Maintenance Costs

3.4

| (Rp.1,000)
B _ LENRL | BBI Unit | $.8. Farm BPSR
Electricity Rates | 3,881 2,178 400 1,834
COmﬁgﬁicatidﬁ Costs 100 100 | 100 100
Fuél Costs : 3,840 8,400 5,160 16,272
2§gi§:?ﬁzéggizz?222ts ] 11,124 113,869 33,374 7,971
Training Expenses ' - 126;000 - _ -
SUBTOTAL 18,945 150,547 39,034 26,177
TOTAL | 234,703

Technical Cooperation

Preceding the Grant Aid Cooperation Program, it is planned to
dispatch the Japanese experts to the Lembang Horticulture Research
Institute in 1990. Grant Aid Cooperation and technical cooperation
must be closely linked for the effective operation of the Project,
for the increase of seed potato production skills, and for the
establishment of a distribution route. This cooperation must

continue until the Project is fully operational.

The areas and organizations requiring technical cooperation are

described below:

1) Lembang Horticulture Research Institute

+ Seed fixation and evaluation techniques for the intreduction
and selection of new varieties suitable to the conditions of

the potato growing areas and the needs of comsumers.
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+ Techniques necessary Lo culture pathogen-frae stem tips of

newly introduced varieties, for mass-mul tiplying and 1nuring

stems under pathogen-free conditions, and to constantly supply

basic seeds (G0O) by multiplying the stems in transferred soils.

+ Inspection techniques for identifying diseases affected

seedlings obtained from tissue cul tivation.

2) Foundation Seed Farm

- Techniques to produce Gl from pathogen-free seedling supplied
by Lembang Horticulture Research Institute by applying the
stem—cutting multiplication method in the screen house, and to

produce 62 from Gl by multiplication.

* Techniques that are generally necessary for cultivating seed

potato in order to train Stock Seced Farm staffs and seed potato

farmers.

3) Stock Seed Farm
+ Techniques related to the removal of diseased plants and pest

control.

+ Cultivation techniques suitable to the local areas and the
different seasons (plowing method, crop rotation, storage, use

of middle-sized potatoes).

4} Seed Control and Certification Service Center
Techniques for pest investigation and identification.

* Techniques for fixing and evaluating varieties,
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CHAPTER 4 : BASIC DESIGN






4‘1

CHAPTRR 4 BASIC DRSIGH

Design Policies

The Basic design for the Project was prepared according to the

policies established by examining the results of the field surveys

and the discussions held with the concerned Indonesian agencies

related with the Project. The major design policies are as follows:

1)

Z)

- 3)

The Project facilities should suit to the natural conditioms in

Indonesia.

The Project site is located on a plateau that is more than 700m
high. Facility buildings should be designed after taking into

account the climatic and local building construction conditions.

The type and sizes of the Project facilities should be adequate

for the purposes of the Project.

The types and sizes of Project facilities should be decided based

‘on the analysis of the contents of the Government of Indonesia's

request, and by considering the Project's future development

plan.

Project facilities and equipment should be such types that permit

easy operation, management and maintenance.

Project facilities and equipment should be arranged properly so
that it will be easily accessible by the employees and thereby

the facilities will be more functional and economical.

The facilities should be designed by taking into account their
durability and simplicity to manage and maintain, Project

equipment should be the types that can be easily operated and

maintained.

4)

Project Facilities should be designed so that they can be built

by using the Indonesian construction methods and materials,



An effort should be wadé to minimize the facility construction

costs by. adopting Indonesian construction methods and materials.

This will make the facility management and maintenance simple and

will shorten the construction period.

4,2 Examination of Basic Design Conditious

4.2.1 Design Couditions of the Project Facilities

1) Natural Conditions

(1) Annual precipitaﬁion in Lembang, Pengalengan and Bandung is

(2)

more than 2,000mm. Average annual temperatures for those

areas are approximately 16°C, 159C, and 220C respectiyely.

The following measures should be taken against ‘intensive

rainfalls during the rainy seasons:

a) The slopes of facility buildings should be steep for fast

draining of rainwater.

b) Building. roof edges should be jut out long enough to

prevent the entry of'sunlight and rain.

¢) The floor levels of buildings should be at least 200mm
higher than the ground'levelrto prevent temporary flooding

during rainy seasons.

d) Existing power and water supply lines in the LEHRI should
be used for the Project.

Foundation Seed Farm (BBI Unit)

The Project site is selected at the foot of a mountain Skm
south of Pengalengan GCity. This site is about 200m awvay from

a village and is divided in two parts by a road. There is

3.5 ha of land on one side of the road and 1.5 ha on the

other side. The land of 3.5 ha in size is almost on the same
level as the road, but is undulated. The 1.5 ha piece of
land is approximately 2m higher than the road, but 1is

slightly sloped towards the road.



* The site should be used for the Project as follows:

a) Major Project facilities should be'compactly arranged on

the 1.5 ha land for better functioning of the facilities.

b) The topsoil of the 1.5 ha land shbuld be removed and the
land should be leveled off. The removed topsoil should be

placed on the 3.5 ha land which will be used for the seed

farm.

¢) The 3.5 ha land should be partitioned for efficient seed

farm use.

d) Buildings should be strong and easy to clean.

(3) Java Island is situated in an eartﬁquake zone. Strong quakes
have hit the island several times in the past. As a result
of the past earthquake analysis, the following factors should

be incorporated into the facility design:

Although the seismic coefficients adopted for structure
design in Indonesia are approximately one~tenth of that used
in Japan, the factor X = 0.05 should be used for flat
buildings, and K = 0.1 should be used for elevated water

tanks.

2) Project Site Baviromment

(1) The Lembang Horticulture Research Institute (LEHRI)

The Project site has been selected at a location to the south
of the institute's Central Research Facility and 1s situated
on a plateau. The site which is 60cm lower than the
surrounding avea faces a road in the LEHRI. Part of the site

is presently used as farm land.

The site should be used for the Project as follows:

a) As there is no drainage problem in the site area, the land

should be used as it is, regardless of its elevation.

b) To minimize the quantity of earth moving, only the surface

"eoil should be removed and then the land should be

levelled.



(3}

¢) The seed farm should be facilitated with an irrigation
system. Irrigation water should be taken from a streauw

that is approximately 20m below the elevation of the land.

d) Electricity should be obtained from a village that is

located at about 1.0km away from the site.

e) Water should be obtained from a supply main (pipe diameter

about 150mm) that exists underneath the road.

£) Since the Project's staff will be assigned from BBI's main

office, a staff house should be builr.

Stock Seed Farm

The selected Project site is in the highland area at about
2,0km south of the BBI Unit. The facility cbmplex and the
seed farm will be arranged on each side of a road. The
facility complex site 1is . located on land where the two
warehouseé and one office building already exist. The site

faces a road.

_ The seed farm is located on the west. side of the road that

passes a ridge top. The land is wmildly sloped towards the

west and there is a stream at the land's western border.

The site should be used for the Project as follows:

a) The existing office building is old and deteriorated; it
is rarely used and should be removed. The two existing
warehouses will be wused for storing fertilizers and

agricultural chemicals for Project use.

b) The existing well should be used for the Project. A new
pumping facility and an elevated water tank should be

installed.

¢) Electricity should be taken from the existing supply line

that runs along the roadside.

~d)} An irrigation system should be installed in the seed farm,

e) Insect control trees should be planted along the road and
a new access road should be built on the seed farm side of

the hedge.



(4) Seed Control and Certification Service Center (BPSP)

,The selected Project site is within Seed Control and
Certification Service Center's land. It is about 2km south of
Bandung City and is surrounded by rice fields. The Center's
land was developed by filling up the existing rice fields to

an 80cm higher level and then building a brick wall around

the filled area.

The site should be used for the Project as follows:

a) Since the site is a small plot, the Project facilities

should be compactly built.
b) The site ground is soft; pile foundations should be used.

c) Electricity should be obtained from the Seed Control and

Certification Service Center,

d) The existing well water supply system should be used for
the Project. Deteriorated pumping units and the water

tanks having insufficient capacity should be replaced.

3) Building Method and Materials

(1) Facility Buildings should be the types that can be built

using general Indonesian building methods.

a) As a principle, columns and beams should be rigid frame
structures. - Walls should be reinforced concrete block
structures. Roofs should be truss structures.
Warehouses, mechanical shops, and fertilizer houses that
may have long spans should be steel frame types. Small
incidental buildings, such as pump houses, should be
veinforced concrete block structures having wooden roof

frames.

b) Since the facility buildings must be kept clean, floors

should be either tile finish on concrete or mortar trowel

finish on concrete base.

¢) The exterior walls of buildings should be wmortar spray

finish or paint finish on cemeat mortar.



(2) As a general principle, Indonesian building materials should

be used.

a) Materials allowing simple maintenancé and easy spare parts

supply should be adopted for use.

b) The Goyérnmént of Indonesia fegulates imports and domestic
materiéis. should be wused as wuch as possible for the
Project. Domestic materials for the Project use should be
carefully selected by taking into account of the quality

and durability of the materials,

4.2.2 Conditions for Selecting Project Equipment and Materials

4.3

4.3.1

The selection of equipment and materials for rthe Project use should
be made to satisfy the'Projeét facility requivrements and be adequate
for éarrying'ouﬁ the Project's planned activities. If funding and
procurement restrictions are imposed, the selection should-be made
within the limits of the restrictions to obtain the materials and
equipmenf that will provide maximum efficiency for the Project's

purposes.

‘Basic Design

Arrangement Plan

1) Lembang Horticulture Research Institute (LEHRI)

A laboratory for tissue culture, a screen house, and a soil store
house is to be built in the LEHRI. Building arrangement was made

based on the following basic principles:

(1) The laboratory and screen house should be independent
buildings as their different functions require different
structure types. The buildings should be located close to

each other to minimize the walking distance between them.

(2) The laboratory building should not be located too close to
roads 1in ovder to avoid vibrations caused by wehicular

traffic.
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(3) Visitors' cars should be parked in the existing parking lot.

A new parking area for trucks should be buyilt in the vicinity

of the screen house.

(4) The laboratory building should have two entrances: one
facing the approach from the road; the other from the

existing central laboratory building;

Based on the above basic principles, the arrangement of the three
Project buildings in LEHRT was made as showa in Basic Design

Drawing-1.

Foundation Seed Farm (BBI Unit)

The facilities necessary for the foundation seed farm can be
classified into those essential for foundation seed culturing and

those needed for technical training.

The facility arrangement for the foundation seed farm was made

based on rhe following basic principles:

(1) The facilities should be organically arranged on the 1.5 ha

of land by taking their functions into account.

(2) The facilities should be compact to make effective use of the

site area.

(3) To reduce the number of buildings required, as many

facilities as possible should be housed in one building.

(4) Each building should be of flat type in view of the small

bearing stress of the ground and ease of construction.

(5) Two access reoads to the farm should be built: one from the
- existing main road; the other from the east side of the farm

where the land is relatively flat.

(6) The compost shed should be located away from the other

facilities.

The facility arrangement of the foundation seed farm is shown in

Basic Design Drawing-5.



3)

4)

Stock Seed Farm

Existing fertilizer storage  and agricultural chemical storage
will be used for the Project. A gfading house, maclhinery room,
seed potato storage, and compost shed should be newly built. The
arrangeméht _df the f;cilities was made based on the following

basic principiés:
(1) Many facilities should be built in one building.

(2) The existing deteriorated office building should be removed.

Other existing facilities should be used as it is.

(3) The felling of the existing trees on the site should be

minimized.

{4#) The compost shed should be located away from other facilities

and the main road.

The facility arrangement of the stock farm is shown in Basic

Design Drawing—ZO.

Seed Control and Certification Service Center {BPSB)

An inspection and certification building and a screen house are

to be built  for the Project.

The arrangement of the facilities was made based on the following

basic principles:

(1) Entrance to the inspection and certification building should

be made facing the side of the existing building.
(2) The soil storage should be located close to the screen house.

(3) The facility arrangement should be made so as not to

interfere with existing underground utility lines.

The facility arrvangement of the seed Control and certification

service center is as shown in Basic Design Drawing-28.



4.3,2 Building Plan

Requirenents for thé_Projedt buildings are as follows:

(1) Buildings for the Lembang Horticulture Research Institute

a)

b)

¢)

Laboratory Building for Tissue Culture

This building is for the culturing of GO from basic seed,.
The building will have a staff room, inspection room,
laboratory, clean room, culture room, inuring preparation

room, ebc,

Screen House

The multiplication of the mother roots cultured in the
inuring preparation room will be accomplished in the screen

house.

The inner sides of the house will be screened. The roofing
should be light-transmissible to allow natural lighting to

enter the house.

As there are different steps involved in seed culturing, the
screen house should be divided into two sections. A simple
disinfection facility should be installed at the entrance of

‘the screen house.

S50il Storage House

Soil to be used in the screen house's planting beds will be

placed in the soil storage house.

(2) Buildings for the Foundation Seed Farm

a)

b)

Management Building

The management building will consist of a staff office room,
laboratory, and a meeting room. The laboratory will also the

utilized for staff training.

Farm Machinery House

The house will cousist of a workshop and a machinery room.



¢)

d)

a)

£)

g)

h)

1)

1)

Storage House

The storage house will consist of seed potato grading rooms
and storage rooms.

Chemical Fertilizer Storage House

The house should have a chemical fertilizer storeroom and an
agricultural chemical storercom. The two rooms must .be
completely separated by a wall.

Guard House

To be used by the seed farm guards.

Lectures' House

Lodging for the staff training instructors and the technical

extension workers.

Expexrts and Guest House

Housing for the experts and guests.

Training Building

. This building will be used for training purposes to aid in

the achievement of Project objectives. The building should
be able to accommodate about twenty trainees, There should
be a training room, instructors' office, rest room, and
management office in the building.

Trainee House

Lodging for the ¢trainees. The house will consist of
bedrooms, a dining room, kitchen, communal shower room, etc.

Screen House

The multiplication of Gl seed from G0 will be conducted in

the screen house.
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(3)

(4)

k)

1)

Compost Shed

A roofed shed for compost.

Soil Storage House

Soil for the planting beds of the screen house will be stored

in this house.

Buildings for Stock Seed Farm

a)

b)

c)

Grading House

Grading of seed potatoes will be conducted in this house. An
office for the farm director and instructor, a staff room,

and a grading room should be in this house.

Agricultural Machinery and Storage House

This house will have an agricultural machinery room, a

workshop, and a seed potato storeroom.

Compost Shed

For the storage of seed farm use compost.

Buildings for the Seed Control and Certification Center

a)

b)

c)

Inspection and Certification Building

The inspection for potato diseases and certification of seed
potatoes will be conducted in this building. The building
will consist of an inspection room, staff room, incubation
room, isolation room, meeling room, etc.

Screen House

The  culturing of seed potatoes for inspection and

certification will be conducted in this house.

So0il Storage House

Soil for screen house use will be stored in this house.
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1) Floor Plan and Section Plan

(1) Lembang Horticulture Reseaich Institute

a)

b)

c)

Laboratory Building for Tissue Culture

The laboratory should be divided into three zones: an
inspection and research zonej. a cultural and inuring

preparation zone; an affiliated facility zoue.

The three éones should  be afranged “to best suit the
facility functions. The cultural room -and the inuring
preparation room should be located next to the screen
house. Rooms to be provided with air conditioning should
have ceiling heights of 2.5m. .The ceilings in other rooms
should be from 2.7 to 3.0m high to allow natural

ventilation.

The clean room, cultural room, and inuring preparation
room should be dust-proef and insulated, There rooms
should have assembled frame type interiors and air

conditioning units should be installed.

Screen House

A hallway should be wused .to connect the laboratory
building to the screen house. Sufficient work sbaces
should be provided.inside_the house. The house should be
3.6m high at the roof edgé. Screened skylights should be
installed on the roof. The sides of the house should be

enclosed with aphid-roof stainless steel nets.

Soil Storage House

The storage house shbuld be able to store three different
types of soils (disinfected, non-disinfected, and reserved

soils).. There should be enough space in the house to

~ store farming tools, The roof edge height should be 2.8m.

(2) Foundation Sead Farm

a)

Office Building

An office, director's room, laboratory, and meeting room
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~are connected by a halfway. Since the laboratory will

also be used for training purposes, it should be of an

.”appropfiaite size. The ceiling heights of all rooms

b)

e)

d)

e)

£)

g)

should be from 2.8 to 3.5m. The office should be

partitioned for the techunical staff members.

Farm Machinery House

A workshop should be built between the farm machinery room

“and the garage. Under-beam height should be at least

3.2m.

Grading and Storage House

Both the grading room and storage room should be divided
in two for Gl and G2 seeds. Room heights should be more

than 3.3m to allow natural ventilation.

Fertilizer House

This house should have a fertilizer store room and an
agricultural chemical store room. Each room should have

its own door.

Guard House

The guard house ceiling should be 2.5m high.

Lectures' House

According to Indonesian standards, one family unit should
have three bedrooms, a living room, and a kitchen and four
family units should have at least two bedrooms, a living
room, and a kitchen. There should be five family units in
the staff house. The living room ceiling height should

exceed 2.5m.

Lodging for Experts and Guests

Each guest room should be provided with a simple kitchen,

a bath and toilet. The ceiling height of the room should

be at least 2.5m, Meals for the instructors will be
served at the dining vroom of the trainees' lodging
facility.
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)

i)

1)

k)

1}

Training Facility
Supplemental rooms should be arranged to 'satisfy‘ the
functional needs of the training room. Room heights

should exceed 3m.
An  utility ‘room and lodging for trainees should be

incorporated into the training building.

Trainees' Lodging

Each room éhbuld accommodate two trainees. The biilding
irself will be U-ghaped and the rvooms will be lined up
along the hallways in each leg of . the "U". Kach hallway
will terminate in the kitchen and dining room at the base
of the."U”. The dining room will be the communications
ceﬁter for trainees; it- shéuld be large enough to
accommodate  the trainees and instructors during . meal
times. The dining room will also be used by farm staff
members during daytimes. The rooms, including the dining

room, should exceed 2.4m in height.

Screen House

The screen house should provide sufficient work space fov
the culturing of potatoes in the planting beds. Passage
way should be widé.enough.to allow a hand tractor to be
operated. The roof should be 3.8m height at its edges.
980 planting beds (each 1,800mm x 900mm) will be required

per &Season.

Compost Shed

Since the farm wuse compost may be purchased from
suppliers, the size of the compost shed should be
sufficient to store about 10%Z (4.5 tons) of total farm use
compost.

So0il Storage

The soil storage 1s to be divided into three sectilons.
The section used for farm tool storage will be roofed.
The other two sections will not be roofed. This facility

should be able to store 140m3 of soil.
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(3) Stock Seed Faim

a)

b)

c)

Grading House

A grading room, a farm director's and specialist's room,
and ~a staff room should be arranged in one row. The

grading room should be provided with a storage room having

an independent door,

Agricultural Machinery and Storage House

An agricultural machinery room, workshop, and seed potato
storeroom should be arranged in a row. The under-beam

height should be 3.0m.

Compost Shed

Since the farm use compost may be purchased from

_suppliers, the shed should be capable of storing about 10%

(22,5 tons) of the total farm use compost. The shed

should be roofed, but the upper parts of walls should be
left open.

{4) Seed Control Certification Service Center

a)

b)

Laboratory Building

After examining the Indonesian Government's request, it
was deemed that the laboratory building should be divided

into a research zone and an administration zone.

Screen House

The screen house should be of double wall type having nets
and windows that can be opened and closed.  Skylights

proﬁided with nets should be installed in the roof.
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(5) Exémination.of Design Condibions
The size of each Project facility should be decided upon

based on each room's staff plan.

Room éizes-were decided upon based on the fo}lowing standards
derived after taking into‘ account of Indonesia's request,
drawings of similar facilities in Indonesia, general facility
standards in Japan, the Japanese' Ministry of Agriculture,
Foreétry; and Fishery's research laboratory's specificatious,
and the floor space caleulation standards for the research

- buildings in Japan's Tsukuba Research Town:

Name of Room Area (w2 /person)

. Offiée space 4.5 to 7.5 (general and special)
* Laboratory 20 to 22
* Laboratory (simple) 10 to 12
* Meeting room (general) 1.5 to 3.5
* Director's room 20 ro 30
* Training room 1.2 to 3.5

(class room) (classroom and multipurpose room)
* Instructor's office 16 to 20
* Trainees' rest room 2.0 to 3.3
* Lodging for trainees 8.0 to 12.0
* Dining room 1.2 to 2.5
* Kitchen : : 80 ‘to 857 of dining room space

* Lodging for Instructors 6.0 to 8.0

The sizes of special rooms were decided upon based on the

arrangement of the equipments to be used.

The area of each Project facility was decided upon as

féllows:
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a) Lembang Horticulture Research Institute

Table 4-3~1 Design Basis for Laboratory Building, Screen House,

and So0il Storage Spaces

(unit: m2)

Name of

Space Use Condition and Calculated Decided
Room or Space - Basis of Area Calculation Area Area
Staff Room 3 staff + 4 instructors 35 34
: 7 Persons x 5m?/person

Inspection Room | Space fqr equipment arrangement 14,5
Laboratory 3 researchers + 1 or 2 leaders 88 81

4 persons x 22mZ/person
Clean Room 2 clean beaches 13.5

1 side table
Incubator Room | Incubator and passageways 12,9
Cultural Room | Plant culture rack space 9.9
Inuring Prepa— Plant culture rack space 9.9
ration Room
Screen House 22 planting beds x 4m?/bed 88 97.5
Soil Storage 50% of one section's soil 20

9m3 = 4,5m3
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b) Foundation Seed Farm

Table 4~3-2 Design Basis for Office Building Space

_ (unitt we)
Name of Space Use Condition and Calculated |Decided
Room or Space Basis of Area Calculation Area Area
Office 13 staff 65 60
' 13 persons x 5mZ/person
Farm Directox's 20 15
Office
Laboratory 2 staff + training space 40 39
2 persons x 10m®/person + 20m’
Instructors' 2 instructors 20 20
2 persons x 10wZ/person
Table 4-3-3 Design Basis for Training Building Space
(onit: m?)
Name of Space Use Condition and Calculated |Decided
Room or Space Basis of Area Calculation Area Area
Training Room Max. 20 trainees + equipments 60 64
20 persons x 3.0w?/person
Instructors’ 4 instructors 40 26
4 persons x 10.0m?/person
Trainees' 20 persons x 2.0m?/person 40 36
Rest Room
Control Room 14
Utilicy Room Celaning and ivoning spaces 16.5
Table 4-3-4 Design Basis for Trainees' Lodging House Space
(unit: m?2)
Name of Space Use Condition and Calculated | Decided
Room or Space Basis of Area Calculation Area Area
Lodging Rooms 2 persons per room, total 20 trainees 200 200
20 persons x 20m2/person
Dining Room 20 traipees + 15 staff + 4 instructors 78 60
39 persons x 2.0m2/person
Kitchen 50% of dining room 29 33
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¢) Stock Seed Farm

Table 4~3-5 Design Basis for Grading House Space

Area of one bed

Necessary number of planting beds

4 -19

. (unit: w?)
Name of Space Use Condition and Calculated |Decided
Room or Space Basis of Area Calculation Area Area
Office 7 staff 31.5 28.1
7 persons x 4.5m?/person
Director's/ , 20 16.2
Instructor's
Room
d) Seed Control and Certification Service Center
 Table 4-3-6 Design Basis for Laboratory Building Space
(unit: w?)
Name of Space Use Condition and Calculated |Decided
Room or Space Basis of Area Calculation Area Area
Staff Room 11 researchers + 7 staff members 81 40
18 person x 4.5m®/person
Director's/ 30 25
Instructor's
Room
Meeting Room - 18 persons 36 25
18 persons x 2.0m?/person
Instrument Room }Spaces for a centrifuge unit side 20
table, etc.
Incubation Room Spaces for 2 incubators and other 16
equipments
Balance Room Spaces for side tables and other 15.7
equipments
Isolation Room |[Spaces for side tables and other 17.5
equipments
Design basis for the screen house decided upon as
follows:
* Necessary Number of Planting Beds:
Required planting bed area : 1,588m?

0.9m x 1.8m = 1.62m?
1,588/1.62 = 980




+ Necessary Creen House Spacet
Required space for one bed: 3m® /each
Necessary space: 980 beds x 3u? /bed = 2,940m?

+ Twelve screeun houses are to be built:

6.5m% x 40m x 12 each =3;120m2

2) Elevation Plan

The elevation plan for Porject buildings was established by
adopting such locally aﬁailable cbnstruction materials that allows
for low facility opefatibn and maintenance costs based on the
viewpoint that the buildings would be sufficiently functional for
Project purposes and would not detract from the appearance of the

surrounding areas.

4.3.3 Structure Plan
1) Basic Conditions

(lj Project buildings should be similar to the types generally

found in Indonesia and which are easy to contract.

(2) Bearing Capacity of Ground

According to the results of the geological surveys that were
conducted at the sites of the Lembang Horticulture Research
Institute, the Foundation Seed Farm, and the Stock Seed Farm,

the geology consists of clay mixed with volcanic ash and sand,

According to past geological data obtained for the existing
buildings nd the results of ‘the . drop-penetration tests
conducted during the field survey period, the ground bearing
capacity at the sites was estimated to be more than 6.0
tons/m?. Thus, the bearing capacity for the Project building

design was decided 6.0 tons/m2.

The top layer of ground at the Seed Control and Certification
Service Center 1is approximately 80cm thick filled soil.
Beneath the top layer is a small gravel-mixed silt layer and

high water content soft clayey silt exists below this silt
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(3)

1§yer. The groundwater table is about 150c¢m below the ground

surface,

According to 1986 soil boring data obtained at the site of

the GCenter, the ground bearing capacity is expected to be 2

toné/mz.

Project Building Types

The Project buildings are of the following types:

1 Lembang Horticulture Research Institute

Bﬁilding Name

a. Laboratory building

b. Screen house

c. Soil storage

2 TFoundation Seed Farm

Building Name

a, Office building

b. Farm machinery house

d. Fertilizer storage
house

e. Guard house

f. Lectures' house

g. Experts and guests
house

h. Training house

i, Trainees' lodging
house

j. 8Screen house
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Structure Type

Reinforced concrete with steel
frame roof, flat

Light metal and steel frame,
flat

Reinforced concrete block, flat

Struckure Type

Reinforced concrete with steel
frame roof, flat

Steel frame, flat

Steel frame, flat

Reinforced concrete block, flat

Reinforced concrete with wooden
roof, flat

Reinforced concrete with wooden
roof, flat

Reinforced concrete with steel
frame roof, flat

Reinforced concrete with wooden
roof, flat

Light metal and steel frame,
flat



k. Compost sghed - Steel frame, flat

1. Soil storage ' Brick without roof

3 Stock Seed Farm

Building Name | Structure Type

a. Grading house Reinforced concrete with steel
frame roof, flat

b. Farm machinery and Steel frame, flat
storage house

c. Compost shed Steel frame, flat

4 Seed Control and Certification Service Center

Building Name Structure Type

a. Laboratory building Reinforced concrete with steel
frame roof, flat

b. Screen house Light metal and steel frame,
flat
¢. So0il Storage Reinforced concrete block

2) Structure Design Plan
(1) Basis of Design

The following structure design standards are used 1in

Indonesia:

» Indonesian Building Structure Standards (Peraturan Bangunan

Nasional)

+ Building Design Load Rules (Peraturan Pembebanan Indonesia

Untuk Gedqng)

+ Reinforced Concrete Structure Rules (Peraturan Buton

Bertulang Indonesia)
» American Building Standards
+ British Building Standards
» Japan Industry Standards (JIS)
. Jaban Agricultural Standards (JAS)
JIS and JAS were used for the Project facility design.

4 - 22



(2) Building Method

In . general, the Project buildiﬁgs should be reinforced
concrete rigiderame stfuctures. The roofs shouid either be
steel frame or wooden structures depending upon their span
lengths, The Project's machinery and storage houses should
be steel_frame structures in view of the cost efficiency and
~ short construction period. Small buildings not having an
office space should be reinforced concrete block structures

-with wooden roofs.

(3) Foundations

All Project building foundations, except for the laboratory
building at the Seed Control and Certification Service Center

(8CCs), should be the spread type.

Since the ground bearing capacity at the SCCS site is weak,
the foundation of the laboratory building should be of
prestressed concrete pile type. According to past boringA
- data, pile lengths should be from 12 to 13m. The screen

house foundation should be a concrete slab type.

(4) Design Load
1 Dead Load {Fixed Load)

The wunit weight of building waterials should be as

follows:

+ Reinforced concrete : 2.4 tons/m?
* Red brick : 1.9 tons/m?
* Reinforced concrete blocks ;2.0 tons/m?

2 Live Load

Live loads on the major rooms of Project buildings should

be as shown in Table 4-3-7.



Table 4-3-7 List of Live Loads
' : : (unit: kg/m?)

Name of Roon For Floor | "0 BeINS: oviona | sarthauake
Staff Room 300 180 80
Laboratory 300 : 180 80
Inspeccion Room 300 o180 ' 80
Clean- Room _ 300 180 ' 80
Inuring Preparation Room 300 .} 180 L 80
Incubation Room 300 180 7 ' 80
Office 300 180 80
Loading Room 180 130 80
Dining Room 180 130 80

Seismic Force

Indonesia is located in an earthquake zone} a large number

~of them have been recorded in the past but non of them

were of great magnitude.

Earthquake coefficients currently being used in Indonesia
are one-tenth of those used in Japan; thus, k = 0.05 for
major Project buildings and k = 0.1 for elevated water

tank design should be adopted.

Wind Force

According to the hearing investigation conducted during
the field survey period, residents in the Project side

areas have not experienced any strong winds.

By taking into account the past strong wind record in
Indonesia, a wind volocity of 20m/sec and a wind force of
20 h kg/m? (h being the structure height in meters)
should be adopted for Project facility design.

(5) Manor Building Materials

Based on_the Japan Industrial Standards (JIS), the allowable

stress for building materials should have the following

values and the values listed in Tables 4-3-8 and 4-3-9:

Concrete: Fc = 210 kg/em?, Slump = 15 to 17e¢m
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