4.8,3 Plan to Develop Soybean Seed Distribution System

(1)

(2)

(3)

(4)

Objectives

To establish a proper distribution system to make farmers

: understaﬁd advantages of using quality soybean seeds,

_Executive Agency

A government organization or public corporation which is related
to production and distribution of soybean seeds in East

Java Provinée.
Actual activities

To promote distribution and extension of quality seeds as

follows:

a) To use quality seeds at demonstration farms.

b)Y To wuse quality seeds preferably in dintensification
programmes.

¢) To include quality seeds in multiplication projecté, such as
 BIMAS, INMUS ete,, as a part of technical package.

d} To provide ecredit for production on the condition of using
quality seeds,

e)  To promote sales marketing system, for farmers organization

such as KUD, Kelompok Tani.
Planning of the project

It .is desirable to implement this plan under extension

programmes affiliated with the Major TFood Crops Production

Programme.
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4,8.4 Plan to Reinforce Adminstrative Functions and Activites of Soyben
Seed Multiplication and Distribution ‘

(0

(1)

(2)

(3)

Improvement of BBI Farms
Objectlves

To make BBI farm conduct FS production throughout the year, by

improving their facilities including irrigation systems.
'ﬁxeéuting Agency

DGFCA

Plan Design

BBI Plawija Bedali possesses three farms - at Randu Aguung -
Singosari (12 tha), Bedali-Lawang (8 ha), KXetindan-Lawang
(3.5 ha). '

They are supposed to prepare equipment  to make up for a
deficiency against standard equipment lists of BBI (referred to
Appendix C-3)..

Rangu -Aguﬁg has already been equipped with dirrigation
facilities, such as raceways, from outside. Water is basically
insufficient in dry season, so cultivation in this season has
not been fully carried out. Bedall Farm has not been equipped
with such facilities, and cultivation in dry season is
impossible. As for water resources, underground water can be
drawn up from boring wells (75 - 125 m depth, 5%/second
according to local information). It should be plauned to
establish a reservoir at the Rangu Agung Farm and to take
surplus water from the existing raceways, to store as much as

water possible.
As for irrigation waterways, both pipe-lines and open waterways

(concrete-lining)should be studied from the view-points of water

loss and irrigation methods for the farm and from an econcomical
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point of view.

The length of irvigation waterways iIn proportion to the total
-area of the farm may be estimated to be 200 -~ 300 m/ha, since
the - farm ~declines as a whole and it is divided into
comparatively small sections. As for a reservolr, it will be
constructed at the most suitable place on the farm, But, since
thé gsoll consists of fine volcanlc ash, water may easily leak
out ‘of it. So, it is necessary to study the laying of a
water~leakage~proof sheet. The outline of the irrigation
facilities is as follows.

Table 4.5

Reinforcement Plan for BBI Palawija Bedali

Ttem

Rangu Agung-Singosari Bedali-Lawang

Area fpf irvigation
Water resources.

12 ha
Deep wells

8 ha
Deep wells

(75 =~ 125 m) & existing (75 - 125 m)
irrigation raceways

Length of waterway 200~-300 m/ha x 12 ha= 200 - 300 m/harx 8 ha=
2,400 -~ 3,600 m 1,600 - 2,400 m
Reservoir 4 mmfday x 12 ha x To be about 2,000m3, since

45 days — (pump supply) pumped-up water for five

& 5,0001113 days is stored temporarily

(4) Plan of Equipment and Facilities

As for the equipment which is needed for BBI Bedall, it is
basically planned to prepare to make up for a deficiency against
the standard equipment which the governmenf has fixed for BBI
Palawija. They are shown in the attached Appendix 7?. The

following are the list of equipment specially requested for the

farm,
5 sets Weeding Machine
3 sets Seed Planter
2 sets Mini-type Tractor
2 séts Large-type Tractor
2 sets Power Sprayer
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(5)

1 set Seed Grader
-2 gets Irrigation Pump
1 lot. -Equipment for Tralning
1 set -Small package type: seed
réfrigerator';
Cost Estimation
Irrigation related - ¥30,000,000"
Equipment . ' © 27,400,000
Total 257,400,000
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(11) Strengtheining of BPSB Inspection Activities

(1)

(2)

(3)

Objective

To strengthening inspection function of BPSE 4n order to

activate their roles in inspection and certification.

Executing agencies

DGFCA and BPSB in project areas

Plan of Design

In order to dimprove the 1inspection function of BPSB, the

following items are required to be enforced.
a) Improvement in transportation means

b) Fulfillment of inspection tools and equipments

¢) Training for Inspectors

As for particulars of egquipment inventory of BPSB possessions,

refer to Appendix D-3,

In assorting necessary equipments,

it is necessary to train

operation personnel, So equipments have to be introduced by

stages depending on capabilities of inspection personnel. The

equipments are sorted into three groups here in the order of

higher priority.

{Group 1)

Motorcycles

Motorcar

Germination test device
Bean scales

Infrared moisture testers

Flectric moisture testers

- Portable moisture testers

4-53
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(5)

Sieve sets.

Lamped magnifiers
Seed analysis boards
Seed miérometeré
Double tube probes
{Group 2) -
Screenhouse
Electronic scales
(Group 3)

Automatic seed counter
Cost estimation

Equipment ————-———wms

¥39, 240,000 - .
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(II1) Provision of Technical Training

(1) Objective

(2)

(3)

To improve skills of the people concerned by the training and to

seeds.

progress multiplication and development programme for quality

Executing Agencies

DGFCA to perform the programme is cooperation with Agency for

Agricultural Research and Development (AFRD) and Agency for

Agricﬁltural Educaion; Training and Extensiomn.

Details of the training programme .

1)

2)

Training themes

Soybean cultivation techniques

Selection of varieties/farm management practiées/pesfs and
diseases/ farming practices/improvement of crop rotation/
water management/weed control

Postharvest processing techniques

Harvesting/threshing/drying/cleaning/processing

" Storage techniques

Rotation of storage conditions to germination ratio

Seed production techniques

Maintenance of genetic characteristics of a
variety/roguing of other varieties/identification of
diseased plant

Test and disease indexing technique

Germination test/analysis and disease indexing/indexing of

diseased plants

Possible Trainees

The below pecple who are involved in soybean multiplication

and distribution in East Java are intended as possible

trainees, who estimatedly add uwp 120:

Technical staff of BBI farms

RPSB inspectors
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SPC émpldyees
Extension workers (PPL)

Representative of seed grower groups

3) Places and frequency _ _
As for training places, classes are to be held at tréining
facilities of Agency for Agricultural Educationy'Training
and Extension in Malan city, and on-the~job training-is to be
held at a BBI farm at Bedali, of Malan.city (BBI to be
furnished with postharvest-operation-related equipments,
laboratoryérelated,aﬁalyzeré, and education-related
audio~visual devices.) ,

The number of items of trainings is limited under the
preseht circumstances provided the training is to be held in
parallel to soybean cropﬁing; But 1f soybéan cropping were
made posgsible ovef the year bj improving BBI farms, training
would be possible at any times during the year.

4) Training insfructors

Sources of instructors are-as shown below:

. MARIF (Malang Research Institute for Food Crops) and BORIF
(Bogor Research Instltute for Food Crops)

. Foreign experts on soybean cultivation

. Technical key personnel of private enterprises involved in
.processing of seeds

. General managers and deputy general managers of BBL and

BPSB

Most parts of techniques for soybean multiplication and
distribution are similar to those for rice. Though even

training schemes for rice-seeds are not fully programmed, it is a
possible alternative to render training combining some courses
with those for rice, and this possibility is worth considering.
The techniques for which the training needs to be rendered are!
a. Soybeah cultivation techniques

b. Postharvest processing techniques

c¢. Seed production and processing techniques
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4.9 Economic Evaluation

(1)

Econowmlc analysis

In Iﬁ&Onesia soybean'impoft-is under the control of the

governmeﬁt (BULOG) aﬁd'ddmestic market pfice of soybean is
artificially fixed up at-a higher Level. Therefdré if.ﬁE'want
to know the impact of ‘the project to the national economy or to
resource allocation it is’ necessary to revaluate the domestic
market price by using=internationa1 p;ice-and to set proper
economic price. In'this ééonomic:anély$iSIWe éet'following
economic prices as parameters of economic calculation according

to the analysls of past time-series price data.

Market  Economic price

Farm-gate price of éoybeaﬂ for consumption 500 Rp : 312 Rp-
Uncertified soybean seed o 550 Rp 343 Rp
Materlal of soybean seed 600 Rp 374 Rp

Certified soybean seed . 850 Rp 530 Rp

Economic Benefits of the Project are composed of direct benefit
(benefit from seed production) and indirect benefit <(benefit
from 1ncreasing soybean production). Direct benefit can be
calculated by multlpllning the supply volume of 1mproved seed by
economic price of certified soybean seed. For calculatlng
indirect behefit firstly we nmltipiy the difference between
unit yield of improved seed (1,10 ton/ha) and that of local seed
(1,00 ton/ha) by planted areas, i.e. calculate the increment by .

deducting the production volume in case of without project from

the production volume in case of with project, secondly multiply

the inecrement by economic price of soybean for consumption, and
then the gross benefit can be dréwn. Because farmers cam use
improved, seed 5 times through self-picking of seed or JABAL
system éfter buying 1t, therefore we also add the increment of
soybean 4pro&uction after second harvest in calculation of
benefit, While_because the gross indirect benefit dinclude the
additional cost (187 Rp/kg) by introducing improved seed, we
calculate the net benefit by deducting it from the gross
benefit. '
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(2)

Under those prereguisites mentioned above we conducted economic
calculation and got the result of calculation of economic
internal rate of returns, i.e. TRR (20.4%) through whole project
life of 20 years.

Land use in East Java is very intensive and the potential of
expanding'planted area of soybean is limited, so it is necessary

to adopt “the cultivation method that will increase yield per

“ hectare in the future. However, since increase of production

that will accompany the increase of unit cost is of no value in
an economic sense, increase of production must be consistent

with cutting off the unit cost. The fact that 20.4% of IRR can

be expected from lmplementing the Project strongly suggests the

possibility to increase soybean production with decreasing unit

cost.

Agricultural technology that will increase yield per hectare
cannot evade the sharp increase of unit cost in case it exceeds
certain limit of the increase of preduction. 1In Fast Java its
share 1in total production of soybean 1s large,. agricultural
infrastructures are well constructed and farmers techmical level
is high, ‘therefore eminent increasing effect of soybean
production can be expected in the short run. But considering
limiting conditions mentioned above, increase of soybean
production must be encouraged in outer territories where there
is big potential of expanding planted areas of soybean in the

long run.
Analysis of Farm Income

By introducing dimproved seed (ES), yield per hectare will
increase 10%, then increment of soybean per hectare is 100 kg and
the gross income is 50,000 Rp (100 kg x 500 Rp/kg). Additional
cost per hectare being 15,000 Rp 3350 Rp/kg - 550 Rp/kg) x 50 kg]

and deducting additional cost from gross income, then net income

-per hectare of 35,000 Rp can be expected. 1In case of not

renewing improved seed, using it repeatedly and supposing yield

per hectare of ES is 1.07 ton/ha, that of ES., is 1.04 ton/ha,

1? 3
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(3)

that of ES, is 1.02 ton and that_bf_ESaQié_l.Ol ton/ha, then the

-inerement of production per,hectaré (the increment: of net income)

of ES,, is 70-kg (35,000 Rp), that of-Es2 1s 40 kg (20,000 Rp),
that of ES3 is 20 kg (10,000 Rp) and  that of ES5, 1s 10 kg
(5,600 Rp) - '

4
Supplying volume of pxbjeqt_seedrreach-at-annual.target volume
of 1,000 ton at the-sixthiyéar-of the project lifé; projéct seed
from the first gehgration-to the-fifth generation spreads'to'
whole project area at the -tenth year of the project life, and
then éxpected ndminal_valﬁgzof'annual increment of whole farm
income is 2,1 bilidion Rp; - Discounting total expected nominal

value of increment of_whole_fafm_iﬁcome'through whole project

_ 1ife of 20 yéars by'discountingﬁfactqr of 12%, which»is equal to

lending interest rate of.agricultural credit, then the preseﬁt
value of 7,7781 million Rp can be calculated.

Financial analysis

Economic effect of the P;bject is external and the main benefit
belongs to farmers who use improved seed. In other words ocwner
of .the Project cam only get one part of the benefit and she
cannot get enough income  judging from -the finéncial point of
view. Profitability of the project can be improved by lowering
purchasing price of material of soybean seed .or by railsing
selling price of improved seed,but to encourage the production
of seéd growers and to encourage general farmers buying imprdVed
seed those prices must be set properly  taking account of

movement of the market prices.

The result of this financial analysls can be summarized as
follows. Total 1income <¢an. cover current expenditure, small
surplus is remained but it can only cover small part of capital
expenditure, In other words the income of this project cannot
recover the investment of fixed capital and can cover only

requisite sum of working capital.

The another important problems how to get working capital which

ig needed in advance. The largest cost item of working capital
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is purchasing fund for material of soybean seed, and the
interest that must be paid till recovering proceeds of certifie&
seed 1s its real financial cost. In the cost items of this
financial analysis the iInterest 1s disregarded, because
procuring method and borfowing conditions of working capital
haﬁe not yet been-ascertained. To cover the interest of the
wofkihg- ﬁépital at least 12% (lending rate of agricultural
credit) of paying capacity‘is needed but the residual deducting
current expenditure from total income is small, therefore some
.sﬁbéidize for interest is needed in case all working capital is

prochfed by borrowing.
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Table 4.7 Flows of Economic Gost and Economic Benefit

Project Economic cost o Economic benefit }
Year - ' —— e e — - Net benefit
Capltal cost  Curvent cost Total - . Capltal cost . Current cost..  Total
1 806,000 (18,960 - 824,960 . ' 824,960
2 1,550,000 18,960 1,568,960 _ : _ 1,568,960
LR 1,110,000 26,060 1,137,860 0 1,136,450
4 251,880 251,880 106,000 . 99,800 .205,800 46,080
5 343,920 343,520 318,000 395,440 773,440 869,920
6 555,560, . 555,560 . 530,000 . - - 842,000 - 1,372,000 816,440
7 - 555,560 . 555,560 530,000 1,171,280 1,701,280 1,145,720
8 555,560 555,560 - 530,000 1,349,640 1,879,640 1,324,080
9 555,560 555,560 530,000 1,431,960 1,961,960 1,406,401
10 555,560 555,560 530,000 1,459,400 1,989,400 1,433,840
11 . 555,560 555,560 530,000 1,459,400 1,989,400. 1,433,840
12 555,560 555,560 530,000 1,459,400 1,989,400 1,433,840
13 555,560 555,560, - 530,000 1,459,400 1,989,400 1,433,840
14 555,560 555560 530,000 "1,459,400 1,989,400 1,433,840
15 555,560 555,560 - 530,000 1,459,400 1,989,400 1,433,840
16 © 555,560 555,560 530,000 1,659,400 1,989,400 1,533,840
17 555,560 555,560 530,000 1,459,400 ' 1,989,400 1,433,840
18 555,560 555,560 530,000 1,459,400 1,989,400 1,433,840
19 555,560 555,560 530,000 1,459,400 1,989,400 1,433,840
20 - 555,560 - 555,560 530,000 1,459,400 1,989,400 1,433,840
Total 3,466,000 8,992,780 12,459,180 8,374,000 21,343,520 29,712,520 17,258,340
IRR = 20.4%
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Table 4.8 Future Projection of the Increment of Farm Income

Nominal value Discounting Present value
{1000 Rp) factor (12%) . (1000 Rp)
1 0 0.893 0
2 0 0.797 . 0
3 0 0.712 0
4 140,000 0.636 39,040
5 560,000 0.567 317,520
-6 1,200,000 0,567 ° _ 608,400
7 1,680,000 0,452 739,360
8 1,940,000 0.403 781,820
9 2,060,000 0.361 743,660
10 2,100,000 0.322 676,200
11 2,100,000 0.287 602,700
12 2,100,000 0.257 539,700
i3 2,100,000 0.229 480,900
14 2,100,000 0.205 430,500
15 2,100,000 0.183 384,300
16 2,100,000 0.163 - 342,300
17 2,100,000 0.146 - 306,600
18 2,100,000 0.130 . 273,000
19 2,100,000 0.116 243,600
20 2,100,000 - 0.104 218,400

Total 30,680,000 ' 7,778,000
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-CHAPTER .5  POTATO PRODUCTION
5,1 Government Policy of Potato Production

Potato 1s classified as vegetable in Indonesia. The percentage of the
production valﬂe of vegetables.among all the food crops is small, but it
is an important 'Source of vitamins to keep healthy 1life of Indonesian
nationals. Indqnesian government has the objectives of the improvement of

vegetabie ﬁroductibn.

a. To impfbve the nutritional quality of the national diet.

b. To pfomqte export and minimize import.

c. .Td fill the demand in domestic market which ié increasing in
.quantity as well as in quality,

d. To improve farmers' income.

In the pést.Indqnesiaﬁ government's endeavours for potato production has
been 1imited only to research activities especially in Lembang
Horticulture Reseérch Institute. (LEHRI). However it recently decided to
take measures for encouraging potato preoduction to- cope with increasing
demand mainly in urban areas. The Govermment aims at not only increasing
potato. production but also developing potato processing industry for the
purpose of substituting domestic potato products for imported potato
products, i.e. French fried potato and ﬁotato chips. 1In the. future
production surplus is expected to be exported increasingly to neighbouring

countries.

Table 5.1 7Production Targets of Potato in REPELITA IV

Y A 1 th
ear 1984 1985 1086 1987 1988 oo BEOW
Item rate (%)
Area harvested (1000 ha) 26,7 76.8 27.2 27.6 28.0 1.49
Yield per hectare {ton/ha) 7.6 8.0 8.5 8.9 9.4 5.30
Total production (1000 ton) 201.0 215.0 230.0 246.0 263.0 6.91

Source: Kabijaksanaan dan Langkah-Langkah Operasional Rembangunan Pertanian
Tanaman Pangan REPELITA TV,



Table 5.2 Target of Intensification Aféas of Potato in REPELITA 1V

Unit: ha

Province  '°8T 1984 1985 1986 1987 1988
‘Non'éfédiﬁ sérvicéi o o ‘__ o o : - _
North Sumatra 1,712 1,712 1,622 1,682 1,622
CJanbi R T
'ﬁest Java o 8;060_ 9,141'. 8,660' .~8?660. 8;660
Central Java 2,19 2,19 2,079 2,079 12,079
Fast Java 3,977 3,977 . 3,768 3,768 3,768
South Sulawesi 2,000 2,000 1,895 . 1,895 1,895
Sub-total 19,000 19,000 18,000 18,000 18,000

Credit service
North Sumatra 631 721 811 901 901
Jambi ‘ 968 849 720 811 81l
West Java 2,400 3,000 3,610 4,000 4,000
Central Java 808 924 1,039 1,155 1,155
East Java 1,465 1,675 1,884 2,093 2,093
South Sulawesi 737 842 948 1,053 1,053
Sub~total 7,000 8,000 9,000 10,000 10,000
Total | 26,000 27,000 < 27,000 28,000 28,000

Source: Kebijaksanaan dan Langkah-Langkah Operasional

Rembangunan Pertanian Tanaman Pangan REPELITA IV



5.2 Related Development Projects and Foreign Aids

5.2.1

SAPPRAD Project

(1)

(2)

Background of the project

Under CIP (International Potato Center)'s regional development
schene, "Southeast Asian Programme for Potato Research And

Development", the Indonesian government 'has been engaged in

.researéhes, development and trailning. The activities are shown

in Table 5.3. TFinancial assistances for this activity are

mainly provided by the Australian government.
Present status of technical cooperation

Dr. Michael Potts, an agronomist, has been stationed at LEHRI by
CIP since June, 1987. Included within the scope of SAPPRAD are
the following!

1} TPS Evaluation of CIP Materials by Mr. Sudjoko Sahat of
Lembang.

2) Bacterial wilt and late blight screening of CIP germ plasm
also by Mr.' Saha.tr.

3) Marketing study with director Okabe and Mr. Bottema of
coport-ESCAP at Bogor.

4) SAPPRAD project on tropical agronomy at mid-elevation areas
of West Java, Central Java, East Java and Bali, Work being
done by IR, Surachmat Kusumo at Food Crops Research.
Center at Bogor,

5) SAPPRAD projeét on pilot potato farmer production trials in
West, East, Central Java and Bali conducted by Dr. Azis
Asandhi of Lembang.

6) SAPPRAD project on pilot testing of rapid multiplication
technique for seed production at Lembang West Java,
Sumberbrantas Fast Java and Wonosobo Central Java conducted

also by Dr. Azis,
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(3) The demand and marketing of potatoes in Java (1987/1988)

The main objective of this project ls to assess an impact on
demand and prices, taking into acéount expanding of production .
to mid-lowland afeas (300 -~ 700 m above sea level). Dr. Grata
Watson will be stationed at LEARY by CIP for this study.

D To.'esfiméfe costs of productioﬁ and profitability of

© mid-lowland potatoes.

2) To analyze consumption and utilization patterns.

3) To énalyze felationéhip'betweén income level, price (income
élastiéity 'and. price .elaSticity of demand) and potato
consumption in the major urban markets in Java;

4) To study the relation between price and quantity of potatoes
in major wholesale markets.

5} To assess export potential of potatoes in the Singaporean

market.
(4) Subjects of research cooperation in future

CIP is planning technical cooperation in future with Indonesia

in the following fields:

1) Potato and sweet potato improvement - to select parental
materials for breeding - Mr. Sahat

2) Research contract on bacterial wilt - Mr. Sahat

3) TPS progeny evaluation and seed production - Mr. Sahat

4} Potato adaptation to warmer climates - with Dr. Potts

5) Socio-economic study - by Dr. Greta Watson of Rockefeller
Foundation

6) Postharvest studies with assistance of Dr. Siert Wiersema.

7) SAPPRAD current studies to continue plus additional projects
on screening for potato processing varieties and piloting of
seed production systems in government farms and farmers

fields.
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5.2.2 Technical Cooperation by JICA experts

Japanése technical cooperation was commenced by a JICA expert who has been

assigned to the_couﬁtry_siﬁge Octobér, 1985,

Assignee 7 7 ”; Mr Akio Suematsu

Asqignment period October, l985 through September, 1986

Speciality B Techniques for qeed potato multlplication

A951gnment p]ace : Lembang Horticulture Research Institute

The assigned expért engéged.ﬁimsélf in the below acfivities with fespect

to the

objective field of coprration; "technlques for seed potato

multiplication“;

13

2)
3)

4}

5)

Téchnical guidance for diseasg-indexing
. Elisa method |

. Latex aggregation.

Technical development of tissue culture
Field study of virus diseases

. West Java Pfovince.

. Central Java Province

Introduction of Japanese local varieties

5 Japanese varietles were tentatively cultlvated and this is

still under way presently.

‘Training of disease indexing

The training was carried out at LEHRI for personnel of PPL and

BBI/EBBU.

Another expert, Mr. Masanao Hiura, will take over the works of technical

cooperation at LEHRI from him since December, 1987.

5.2.3 Other Aids

€}

Financial aid by USAID

With a view to extending economical production of pathogen free
potatoes by making farmers diréctly take up the rapid
multiplication method, SUAID has given key farmers financial
assistances to buy screen houses for isolating potatoes from

aphids which are thought to be a disease carrier.
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(2)

Research and development by ADB

- A multiplication programme for quality seed potatoes was taken

up as a priority project in the course of development researches
for "Production Promotion Programme for Vegetables" financed by
Asian Development Bank, but 4t has not bheen brought into

implementation yet.



5.3 Actual Conditions of Potato Production
5.3.1 Production Circumstances

Indonesia- is thought ‘to. have a long. history -in the cultivation of
potatoes. It“is.said,'however, that. potato cultivation spread out to all

over Java island only after early 1900s.

One expetimental farm was establishéd exclusively for potato in Lembang of
Margahayu in 1939 and this is the predecessor of the present Lembang
Horticulture Research Institute. Potatoes have been used for soup,

French~-fry or cakes as luxurious food.
The production of potato in Indonesia has been increasing every year, and
the harvested area ‘for potato iIn approximately 30,000 ha, while the

production has reached approximately 300,000 tons as of 1985.

Table 5.4 Production of Potato in Indonesia (1981 - 1985)

Year Harvested Area  Production Yield per Unit

(Ha) - {Ton) {Ton/Ha)
1981 26,600 195,400 7.3
1982 21,000 164,800 7.8
1983 30, 300 250,000 8.3
1984 31,600 325,600 ©10.3
1985 30,600 317,700 10.4

Source: Directorate of Horticulture, Ministry of

Agriculture

75% of the potatoes have been produced in three Java provinces, followed
by North Sumatra. Jambi and South Sulawesi provinces, where the study was

conducted this time, account for only 0.7% and 3.0%4 of the total
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natural production respectively. (Refer to Table 5.5)

Table 5.5 Production of Potato in 5 Provinces for the study, 1985

Province Harvested Area % prodﬁction Z Yield per Unit
{(lla) {Ton) (Ton/Ha)
Jambi . © - - 512 1.7 2,210 0.7 4,32
West Java 10,245 33,5 132,674 41.8 12,95
Central Java 4,456 14.6 44,215 13.9 9.92
EFast Java_ _ 6,776 22,1 58,934 18.6 8.70
South Sulawesi 1,362 ‘ 4.5 9,404 3.0 6.90
Indonesia 30,597 100.0 317,694  100.0 10.38

Source: Directorate of Horticulture, Ministry of Agriculture
Agricultural 0ffice, East Java Province

Potatoes are grown at high and cool lands of 800 - 2,000 m of the altitude
as vegetable in Tndonesia. The following figures show the major producing

areas of potato in the five provinces when the study was conducted.

Figure 5.1 Major Producing Areas of Potato in Jambi Province
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Figure

JAWA TENGAH

Figure 5.3 Major Producing Areas of Potato in Central Java Province
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Figure 5.4  Major Producing Areas of Potato in East Java Province
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Figure 5.5 Major Producing Areas of Potato im South Sulawesi Province
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“Though potato is”culﬁivated at_high'énd cool_iands;.thérootaﬁo cultivation
in tropicol zone contains.a'lot,of_problemé; 'Yieid per unit aroa in
Indonesia is approximately 10 tons; shoWiﬁg:a remarkably'low'figufe in
comparison with the other magor potato produoing countries of the world.
Techniqties of potato production were geuerally 1ow~leve11ed and they use
seed potatoes of low quality, and these lead to low yield Quality seed-
potatoes available for farmers are all etpensive imported ones, and there
are disorders in distributlon channels after they are imported So, it is
' impossible for farmers under the present conditions to buy and use such

imported seeds._

Therefore, it is an urgent task to aaﬁsta¢f1y supply pathogen~free seed
potatoes 1n order to increase potato production in Indonesia. Besides, it
is also necessary to rear the varietiesowhich match each area, to improve

cultivation téchniqﬂés and to improve storing_ﬁethod for seed potatoes.

Since potato cultivation has come to the 1imit at high lands, several
measures have been taken to' expand cropping area at mid-elevation
(approximately at the -altitude of 400 - 800 meters). And so, the

production increases in potato in these areas are expected in future.
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5.3.2  Cropping Pattern

The following flgures  show cropping patterns of potato in the

five
provinces where the study was conducted.
Jambi Province
erp{)iﬂg Patterr\(‘onth Jan. Feb. Mar. Apr. May June "July Aug. Sept. Oct. Nov. Dec.
Potato Maiz Potatoe
Cabbage -
West Java Province
CrOPPing_ Patt?n&(tonth ) Jan. Feb. HMar. Apr. May June July Aug. Sept, Oct. Nov. Dec.
I
_ Potato " Potato Potato
_ . Cabbage, Tomato Potato Cabbage, Totamato
“IIT P . - -
Cabbage Maize Potato
Central Java Province
Cropping Patter%onth Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct, Rov. Dec.
. —
(Potatoes 3 croppings Potato (I) Potato (IT)
+ Cabbage 1 cropping)
- P -
Potato (FII) Cabbage Potato (I}
' Potato Cabbage Potato
East Java Province
Cropping Patteré\yonth' Jan. Feb. Mar. Apr. HMay June July Aug. Sept. Oct. Nov. Dec.
I I P T
Potato Potato
11 — e
Potato Cabbage
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South Sulawesi Province

Croppi.’ng Paltterr\ﬁ(-m'th .Ja'n.  Feb. tlar. Af:r.. M.a)r June . July Aug. ‘Sept, Oct. ‘Nov. Dec.
I v e e o - e e
‘Potato Potato Potato
11 - . i
B Maize, Onion,’ Potato Potato
}-= Long bean, - B A
. R %
_ . k*f_ ~ Paddy : Potato Malze

* Maize, Onion, Lon.g bean, Cabbage

'Figure 5.6 Cropping Pattern of Potato in the Provinces

Potato is classified into a ‘vegetable in Indonesia = and they are
cultivated=in mountainous régiﬁﬁs together with other vegetaﬁies {cabbage,
tomato, spring_opinion,_pulse,-maize). In some farms, they are sometimes

grown by mixed cropping with onion or pulse.

The farming 'scale of most of the potato growers is below 1.0 ha. 1In
Indonesia, it is possible to grow potatoes throughout the year if water
conditions pefﬁit, and'fhéy grov enough to harvest after 100 days of a
growing pefibd;- Any of tﬁe provinées doés not have a fixed crbpﬁing
season for potato, and the farmers grow potatoes in view.of rainfall,

relation with other rival crops and so on.

The planting has been done in the proportion of approximétely'ﬁﬂz in early
rainy season .(October - November), 30% in late ralny season (March -~
April) and 10% in dry season (May - June). This is because the preducing
areas in_highlandé are’leés equipped with drrigation facilities. The
income from the potato production is generally eétimated to be higher'in
the planting after dry as well as rainy season than in that in early rainy

season. The followings are the reasons for that,
(1) Potatoes planted during the dry season and late in the ralny

season are of higher yileld and of better quality than those

planted early in the rainy seasom.
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(2) * Since the potatoes planted in early rainy season are easy to be
affected by disease, they require higher cost for spraying of
chemicals,

(3) 'Sinpg the ‘total production is small in the crops planted after
~dry ‘and rainy seasons, the price is higher in comparison with

the potatoes planted in early rainy season.

Farmers ‘- are . less ~motivated to actively rotate potate and to keep
cultiVétion, conditions better with a view to heightening yield. The
potato doﬁparétive1y well beafs successive votation and since the yield
wuuid.ﬁdt'be decreased even after several years on the condition that
managementriﬁractice "be properly applied. However, it dis clear that
successive rotation causes diseases and invites insects and thus that it
deprave both  the quantity and quality of harvests. Therefore, it is
required - to established economical- crop rotation systems which match

different areas in order to promote production increase in potatoes.-
5.3.3 Varieties

The followings are major varieties which have been encouraged to grow at

present -in Indonesia.

Table 5.6 Varieties of Potatoes

Varieties Productivity Growing period Skin Colour
(Ton/Ha) (Days) /meat colour
Desiree 13.7 100 Red/light yellow
Patrones 14.3 100 Yellow/vellow
Donata i7.0 100 Gray/light yellow
Redosa 14,1 100 Gray/broken white
Thung 151 17.1 110 Yellow/yellow
Rapan 1047106 17.0 115 Yellow/yellow
Eigenheimer 9.1 100 Yellow/yellow
{(Kerinci)
Cosima 28.5 101 Light yellow/yellow
Cipanas 24.9 105 Yellow/yellow
Granola - 25.0 100 Yellow/yellow

Source: Directorate of Horticulture, Ministry of Agriculture
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The wvarieties such. as Eigenheimér,, Erovith_Voran, or Bevélandes wvere
cultivated before :1960. Eigenheimer is still pdpﬁlar-‘in' the name of
Kerinel in West Sumatra. Katelia,'Maritta,-Aquillé, Tﬁung.and Patrones
were introduced in 1960s, and Pétroﬁ@s.have been grown in North Suﬁatra;
Since Katella has a good. shape and the quality 1s not- easily affected by
virus disease, they were growﬁ in a wide rénge-of ateas. ~But-this variety

is easy affected by late blight.

Consumers. prefer oval—shépéﬁ potatoes_with'pale yéllow_skin, light yellow
meat, shallow bud and with a -cﬁéractéristiCE.ofi-hardness in ‘beiling,
TD12-8-4 were Bfed.by the.crossing of .Thung 151C aﬂd~De5iree, ana it is
now called Chipanas. This has a higﬁ-yieldihg ability with high quality
and has a resistance to late Blight. Among introduced- varietles,: Cosima
and Chipanas were released at: the same time. - Granola was introﬂuced
recently from West Germany and cultivation has.been_expanded in  North
Sumatra, West Java and in other areas, showing the'high.yielding.ability
of 30 tons/ha.

The selection of varieties suitable for mid-lands has been conducted at
present in collaboration with CIP and some strains highly resistant to

heat and bacterial wilt have been found out. .

Even thdugh the Study Team intended to kuow the planted area of potatoes
in Indonesia classified by wvarieties, it was not available, as the
statistics have not been compiled vet. According to the investigatioﬁ
results, Granola is grown in many parts of Java Island while Chipanas,
COSima_ahd other varieties are grown together'wifh Granola in Jambi and

South Sulawesi.
5.3.4 TFarmer's Practices

The following Table shows the farmer's practices For potato production in

the five provinces where investigations were conducted,
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Table 5.7

‘Growing Practices for Potato Adopted by Farmers

(Man/Ha)

180-230

Operation : :
Province Jambi  West Java Central Java East Java South Sulawesi
1. Tilllng
(1) Human Power 0 o o 0 o
(2) Animal X X X ®
(3) ‘Machines X S x x x
2. Manufing.: )
(1) " All-over X X X X %
. broadcasting
(2) Application 0 o o o o
around the -
plant
Basic :
Urea(kg/Ha) 125-150 106-180 150-200 -240 100-150
TSP (kg/Ha) 125 100-180 150-200 -240 100-150
KCL' (kg/Ha). 106-120 -25 50-80 © -80 -
Compest{Ton/Ha) 5-10 10-20 10-30 10-15 10-20
Top-dressing x x X X X
3. . Seeding(Ton/Ha} 1-1.5 1-1.2 1.2 1-1.5 1.2
Cutting of Seed x o X X o
Potatoes Not general Not general’
4. Planting 60-70 70 70x30 60-70 30-40
Dengity {(cm x cm) %25 25-35 x20-40 x30-40
5. Chemical Spraying 56 15-20 times 10-20 times 15 times 2-5 times
. tines
(1Y Human Power o ("] o o o
(2) Power X X X % X
6. Weeding 2-3 2 vimes ? times 3-4 times  1-2 times
. times
7. Earthing up 1-2 1 time 1 time L time 1-2 times
times
8. Storing Left in the Spread in  Packed in bags Packed in Packed in bags,
soil storages or wooden bags or and kept under
boxes, and kept wooden floor
in storages boxes, and
kept in
storages
9. Required Labour - 140~-160 190 100-175
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Since potatoes are grown in high-lands of a cool climate 1in Indonesla, the
area for omne farm is, geuerally speaking, very small, and so mechanization
is difficult to introduce. Therefore, all the operations. from plowing to
harvest ale ~done intenslvely by human ‘power. As for fertilizer, ‘area,
triple quperphosphate and. potassium choride are mainly uqed there, and
some farmers use ZA as a nitrogen fertilizer. These kinds of fertilizer
are applied around the plant as basic dressihgf.and no fatmers- apply
top-dressing thére; For potato culfivafign Baéié dressing is a very
important element. Because'thé_increasé-in manuring greatly influences
the yield; thé_ growing pe;idd is - comparatively short, -besides, the
manuring effect will be reduced unlesé'_fertilizer is "absorbed by the
“flowering time, But, the “absorption factor is sald to be high when
nitrogen fertilizer is applied separately as basic dressing and as
top-dressing. According to ome exampie of manuring standards in Centrél
Java Proﬁiﬁce, the proportidn_is;_ﬂreai' 225-Rg;xﬁfipie superphosphate:
300 kg, and pottasium chloride: 100 kg, .The? manuring amount zéf the
farmers is known to be below the standard in comparison with this'example.
The manﬁring amount can not be fixed, it varies depending ﬁpoﬁ the soil
conditions of éreas, and individual farmer -is supposed to.fix it. But,
the careful research works on manuring'étandatds including: the problem of
top-dressing in consideration of locality are necessary and the standard

.is shown to farmers in order to Increase the yield of all the farmers.

Most of seed potatoes which are used by farmers are those selected among
generally cultivated potatoes and thé reneval rate of seed potatbes is
very low. The Ffarmers generally use seed potatoes which are -grown by
themselves for five~six genérations and some farmers use even those of the
tenth generaﬁion or more than that. The farmers use potatoes weighing
20-50 g as seed potatoes, and the planting density is generally
70 cm % 30 em. Chemical spray for potato is done mofe frequently in
comparison with other crops and there are even fear for heavy application,
Espegially, in Java :island, it 1s donme 15-20 times per cropping, showing a
big gap in comparison with about 5 times per cropping in two provinces of
the outer islands. High frequency of chemical spray is seen 1n the
application of fungicides rather than in that of insecticides. While
insecticides are sprayed only at the early growing period, funglcides are
sprayed after each rain, in an extreme example. According teo Suhardi

Report, the rate of yield decreage is sometimes 507 or more than that,
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when late blight susceptible varieties are grown with no chemical spray.

Thus, Lt is known that the farmers spend a considerable amount of labour

as well as money for control of late blight.

it is a généfal”method to store seed potatoes in Central and Fast Java,
and’SouthfSﬁlaweéi'to pack them in bags or wooden boxes and keep them in
stéf&gé“brIUhdér'the fldor, while advanced farmers in West Java adopt ' a
method of apﬁlyiﬁg RAC powder on seed potatoes, spread them in the dark
_and cool'places Hnd keep them in wooden boxés after sprouting., It is
heard “that' the farmers in Jawbi keep seed potatoes under the ground
without digging'thém up and dig them up around one month before planting.
In this method, fhé farmers leave stems and leaves to naturally wither up.
But, it increaseé.danger of virusg infestation from the viewpoint of seed
‘potato production to leave stems and leaves under such conditions, so
different techniques should be introduced separately to seed potato

production and food potato production.
5;3.5 Pests and Diseases
(1) Major pests and diseases

The following table shows major pests and diseases of potato in

Indonesia.

Table 5.8 Major Pests and Diseases for Potatoes in Indonesia

Category : Scientific Name Common Name
Insects Agrotis ipsilon black cutworm
Henosepilachna epilachna beetle
vigintioctopunctata
‘Heliothis armigena Hbn bud worm
| Spodoptera exigue cutworm
Spodoptera litura F. cutworm
Chysodeixis chalcites looper
PhtoriMaea operculella tuber moth
Myzus persicae aphid
Aphis gossypii Glor. aphid




Category Scientific Name - Common Name
Insects Aphis spiraécola Patch . ‘aphid ‘
Holotrichia Javana Brek - white grub _

_ Gryllotalpa 8P o mole cricket _
Nematodes _Meloidogyne SPP; - S rootwknot nematodes
_Fﬁngi_ _Phytophthora infestans S lgtg_blight”

Alternaria solani _ _eér1y b1ight:
Bacterié Pseudomonas solanacearum | ._ _bécterial wilt
Virus :PL&V_
PVX
Pus
PuA
PYM
TBRV

It is sald that 30% of the total cost for potato production is
spent for chemicals to protect plants from pests and diseases,
So, it can be easily imagined how large a problem of pests and
diseases are for potato production. Comprehensive measures are
required to be taken in combination of establishment of crop
rotation systém, introduction of resistant varieties, production
of pathogen-free seed potatoes, elimination of pathogen and
chemical spray in proper time in order to reduce these pests and

diseases.

The majbr pests and diseases atre late blight, bacterial wilt,
virus diseases, aphid, potato tuber moth, root-knot nematodes

and mole cricket.

1) Late blight (Phytophthora infestants)
This causes a serious damage. According to Subardi Report,
there exist at least five types of Jlate blight fungus

strains in. Indonesia. Therefore, it is necessary to select

the wvardieties of biological resistance (field resistance,
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2)

3)

4)

general resistance, horizontal resistance), and to cope with
this problem by using pathogen-free seed potatoes and by
spraying chemicals for withering stems and leaves two weeks

before harvest in oxvder to pfotect potato from late blight

infection.
Bacterial wilt (Pseﬁdomonas solanacearum)
This causes a serious damage especially to low-altitude

regions, and it brings about 10-70% of deérease.in yield.

The cdontrol of thils disease is one of the most difficult

‘problems, and chemicals have no effect on this, though they

have some effects on comprehensive control measures., There
were found several strains of high productivity and
resistant to late blight and bacterial wilt among those
provided by CIP, and so they may be reared to varieties in
the neér future., Furthermore, it 1s also necessary to
promote protection system by adopting rotation cropping with
paddy, sugarcane and others, and by using clean seeds in

combination.
Tuber moth (Phthofimaea opercuella)

They infect potatoes in the field and cause the decrease in
yield by 20-46%. The damage can be reduced by chemical
spray (during standing crop period and storing period) and
by taking such measures as to earth up enough soil in order
to avoid their oviposition into potatoes, not to leave
rubbish and undigged potatoes as they are and to cover

harvested potatoes with cheese cloth,

Root-knot nematedes (Meloidgyne sp.)

They cause the decrease in yield by 15-45% and fall the
guality by 50-80%. They sometimes cause further serious
damage in co-existence with bacterial wilt. The control
measures to be taken are to introduce resistant varieties,

adopt the crop rectation system and spray chemicals.



5) Mole crickets (Gryllotalpa sp.)

Even though they are harmful insects-wﬁiéh cause . serious
damage, the application of Cﬁemiéalsiat the planting time

brings about effects to some extent.

(2) Analysis of virus disease of potato

The Study Team collecred totdlling 200 samplea of potato leaves,
that is, 5 samples from each farm multiplied by 8 farms in each
province multlplled by 5 prov1nces, and analized virus disease
of PLRV, PVY,_PVX, PYS and PVM by the ELISA method
While collecting sawpleé, the Team Selected 50 plants at random
and observed the infected degree ag well as symptoms of diseases
and recorded them.
The Team also estimated the 1nfect10n rate of each virus disease
and of total b351ng upon the above—mentloned examination results
and observationmal results. The following Table shows the
summary of those results. The reason why the accumulated figure
of infection rate of each virus disease 1s different from the
figure of infection rate of the total is because overlapped
infection is included in these figures.

Table 5.9 Survey Results of Infection Rate of Virus Disease for Potatoes

Jambi Province _ _ (%)
Virus PLRV PVY PVX PVS PVM Total
Farm
J-1 8 0 0 0 0 8
J-2 12 0 0 0 18
J-3 5 0 0 12 0 17
J=4 45 0 0 0 45
J=5 0 . 34 0 0 34
J-6 23 0 0 -0 23
J-7 0 20 0 26
J-8 0 0 0 0 7
Average 12,4 5.1 0 4.9 0 22.3
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Iﬁest Java Province %)
Virus PLRV PVY PVX PVS PVM Total
Farm :

CWI-1 0 0 0 7 0 7
WI-2 15 0 0 4 0 15
Wi-3 20 7 0 20 0 20
W4 4 0 0 0 8

WI-S 4 0 0 3 0 6

CWJI-6 0 0 0 2
WI-7 18 0 0 0 18
WI-8 0 7 0 40 0 40
Average 7.9 0.9 0 11,4 0 14.5

. Central Java Province (%)
Virus PLRV PVY PVX PVsS PVM Total
Farm-
cJ-1 0 0 22 0 22
€J-2 0 0 0 27 0 27
J-3 12 0 0 12 0 12

 CJ-4 0 0 0 9 0 9
CJ-5 0 5 0 15 0 15
CJI-6 5 0 0 30 0 30
c3-7 17 0 0 46 0 50
CJ-8 0 6 0 52 0 52

" Average 5 1.4 0 26.7 0 27.1
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Fast Java Province = ' o R (%)

virus ~ PLRV  PVY  .PYX " PYS PVM-  Total
Farm S ' o .
EJ-1 0 0 0 26 0 36
EJ-2 0 0 0 2 0 2
EJ-3 0 0 0 10- 0 - 10
EJ~4 2 -0 0 2 0 4
EJ-5 5 0 0 32 0 36
EJ-6 23 0 0 30 0. 30
EJ-7 0 0 32 232
EJ-8 0 0 42 4 42
Average - 4.3 0 0 92 0 92,8
South Sulawesi Province ' . : D
Virus PLRV PVY PVX PVS PVM  Total
Farm ' ‘
s-1 14 0 0 2 0 16
§-2 0 0 0 0
§-3 2 0 0 0
S-4 12 0 0 12 0 16
5-5 0 100 0 100 0 100
S-6 0 6 0 0 6
87 0 20 0 0 26
S-8 0 0’ 0 0 0
Average 3.3 16.0 0 15.0 0 - 20,8

Thbugh the infection rate of virus disease largely differs among
farms with a range of 0 - 100%, there is not so big a difference
among the average of each province. 1t 1is estimated around 207

in general,

Among five kinds of virus diseases which were analized, PVS

ranked top, followed by PLRV and then by PVY, PVM was found
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only 1n:East Java and PVM was not detected among 200 samples,
According to A.S, Duriat Report (1975), the virus diseases
generally found in Java 1sland are PLRV, PVYY and PVS, and so
these_tﬁree virus diseases are considered to have spread widely

in Indonesia.

But;'according to A.S, Durlat, virus diseases prevailed in those
- days in Java .dsland in therrder of PLRV, EVY:and PVS. Though
this: report differs from what was gained through the present
study, it-accords with the results {n Jambl Province. Probably,
since rew varieties .have been introduced to Java island one
after. another, there may be change in the spread of virus
disease, undér-ghe influence of the change of varieties to have
resistance to virusrdisease, in comparison with those days in
1975,

In any way, it .is an importaﬁt subject to study how to prevent
.infectiqn of virus diseases in order to producerquality seed
potatoes and, therefore, it is required to carefully investigate
_the actﬁal siltuation of distribution pattern of virus diseases
as soon - as possible at a national level in order to take

.effective measures for prevention of virus diseases.



'5.3.6° Production Cost

Seed potato plays a'decisiﬁe"ro]ekih'boﬁato pfbdﬁbtibn'aﬁ&‘fﬁé~pércéntage
of seed potato ‘cost to the total ploduction cost s very high High
productivity and high profitabilily can be expected by using virus~free
and healthy seed potato but expen91ve imported seed potato must be
purchased to enjoy those advantages. ich farmers who afford to buy
imported seed potato dre getting high yield per hectare and big profit,
employing many qgricultural laborers. ‘On the other hand, ‘poot farmers”can
use only old seed potato’ wﬁiéh*'haé' been harvested répééfédly' from
generaLlon, to’ generatlon,'_éO”théirfsééd”pdtitﬁ*cbst1is= low. - But Eheir
production 1s small and’ their proflt is also 1itt1e. Thérefbfé*if:healthy
seed potato is” supplled cheaply to - them, theit’ incomé will increase

remarkably

The feature of cost structure of potato production is és follows. In Java
{81and” the ~ percenfage of = agricultural’ ihpﬁﬁs*isuéh“fﬁs””seed- potato,
fé%tiliééﬁ;'peétiéide'is'ﬁighér'fhéﬂ5ihf%ﬁe”bﬁtérwtefritdriés, and more
iﬁteﬁéiﬁe”proéﬁéiioﬁ iS'ddﬁe;"But”iﬁ?the*réééﬁﬁ‘yeéfé West Java Province
some problems such as pollution of soil, declining land ‘productivity, etc.
are beécoming serlous; -so ptopéf'meésufés'hﬁét be taken.~ On the other .
hand, Krinci“iﬁ’ﬂaﬁbi-prbﬁinée-iélvéry’Suitable'for-potato-produétion but
local consumption volume of potato is small and it is very far from the
main potato wmarket, JaRarta, therefore high transportatiqn'cost must be

paid.

Table 5.10 Preoduction Cost of Potato in Five Provinces
(Result of Field Study)

Unit: Rp/ha
Item Province Fast Java  Central Java West Java Jambi  South Sumatra
Seed potato 600,000 1,950,000 600,000 557,500 343,333
Fertilizer 283,625 247,417 753;425 28,400 176,667
Pesticide 86,100 507,833 794,672 4,500 50,633
Labour 186,875 223,958 333,600 713.000 318,333
Others 4,000 4,000 42,000 * 1,500
Total 1,160,600 2,933,208 2,523,697 1,303,400 890,467
Yield (ton/ha) 15.0 15.0 14.3 i5.5 7.3
Tnit cost (Rp/kg) 77.4 195.5 i76.5 84.1 122.0
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5.3.7 Marketing and Processing
(1) Supply and demand

" Total _ﬁroduction of potato increased from 195,405 tons to
283,318 tons during 1981 - 1985. In 1985 the volume of export
is 13,288 tons; that of import is 346 tons, and domestic balance
1s __264,376 tons -supposing seed potato requirement is
“1;55t§n$/h3," the volume of potato for consumption is
2203336 tons and ﬁhe ~volume of seed potato is 43,782 toms.
VSiﬁée_ 1984 the balance of trade of potato has changed from
_déficit to sufplus and exported potato is mainly transported to
Singapore_and.Malaysia. ‘Domestic potato is not suitable for
ﬁrdcessing, especially for French fried potato and potato chips,

therefore some amount of potato is also imported.

Many Indonesian pedple have no common customs of eating
potitioes, Potato consumption 1is mostly in urban areas. 1In 1984
average per capita monthly consumption of potato in urban area
is 44 grams,.that of rural areas 1s 20 grams, and that of urban
+:fﬁfaiiaré§§:is‘26‘gramsf*ALoﬁer income classes whose monthly
per,capifgreihenditure is iéés than Rp.10,000 only consume below
i0 graﬁs of potato. Higher income  classegs whose monthly per
capitéiexﬁénditure iéloﬁer Rp.40,000 cohsﬁﬁe évér 100 grams of

potatQ;

The daﬁé'suggest thétrprice elasticity of potato consumption is
vefy low iﬁ spite of-high income elasticity of it. Therefore
potate consumptioﬁ will Increase only in moderate pace within
near'fﬂture and the -increase will mainly depend on the growth
rate of urban population or on the changing pattern of life
style;' Recause many'Indonesian people'beiong to lower income
classes éSpecially in rﬁral areas and only few people belong to
higher 'income classes who can afford to eat potato, while there

is no common custom of eating potato among Indonesian people.
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Table 5,11 Balance Sheet of Potato

Unit: tom
Domestic : iport Domestic Domestic eed potato
Year Production PFE P " palance  consumption ' o
: ' : For . -For seed, - S p ... Domestic  Imported
‘consumption o ' s '
1981 195,405 285 545 596 . 196,261 156,355 39,310 596
1982 164,801 150 . 565 o722 165,938 131,57 - 33,642 722
1983 249,986 1,892 956 ‘1,300 .. 250,350 - 204,892 - . - 44,158 1,300
1984 371,546 12,295 1,09 1360 . 360,707 . 311,162 49,185 360
1985 283,318 19,288 88 258 264,376 220,336 43,782 258
1986 14,638 . €6 b2 ' 142
Source: Directorate of Horticulture.

Table'S.lZ:_'Statistics of Potato Tmport in 1986 .

Import volume C.I.F price
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(eg) (Us$)

For. consumption S e
Singapore - 9,844 8,254
Australia 120 Y )
U.8.A. 53,679 48,738
England 104 82
Holland 696 1,829
.France. 1,241 2,994
Sub~total 65,684 61,944

For seed o :
Australia 15,030 5,260
Canada 125 1,047
France 62,760 . 35,782

" West Germany 364,264 203,685
Austria ' -60 -+ 319
Sub-total 442,239 246,093

Total 507,923 308,037

Source: BIRO PUSAT STATISTIK.



Table 5.1

3t Average Per Capilta Monthly Consumption of Potato by Momthly
. Per Capita Expenditure of Classes

Unit: (g)
M . :
ot T Oy el b+ e
Less than Rp._S,OOO' 3 3
Rp. 5,000 - 5,999 -~ . 5 . 6 6
Rp. 6,000 ~ 7,999 3 : 7 : 6
© Rp. 85000 -~ 9,999 8 10 10
--Rp;rlo ;000 - 14,999 12 16 " 15
Rp. 15,000 - 19,999 26 31 - 29
" Rp. 20,000 - 29,999 50 46 48
Rp. 30,000 = 39,999 72 70 B |
Rp. 40,000 - 49,999 100 98 100
Rp. 60,000 - 59,599 114 96 110
. Over Rp. 8,000 - 137 138 : 137
Average Per Capita = 44 20 26

Source: Pengeiuaran Untuk Konsumsl Penduduk Indonesia 1984,

(2)

Price

Consumer price of potato is very high, comparing with that of
rice in Indoﬁesia. Potato can be classified as a kind of luxury
food., It is consumed not as a main food but as a vegetable. In
Jakéfta; the largest market of potato, average consumer price of
potato has always exceed over 400 Rp/kg during 1981 - 1986.
Judging'from'éata in West Java, wonthly change of potato price
is very largely fluctuated. From October to February potato
price is generally low, but from June to August it keeps very

high level.
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Table 5.14 - Consumer: Price: of Potato - B
: ' “Unit:. Rp/kg

Year': Jakarfé' Bandung Sémérang _ ”SQrabaya “'Ujung ~ Jambi
1981  418.8 343.8 31406 C345,8 390,30 347,9
1982 469.0 - 396.7 - 303.4 - 349 3 4347 308.4
1983 - 471.6 405,6  363.1 - . 379,5 - 609:00 . - 333:3
1984  456.5 345,8 325.4 - 308.3 61101 345.8
1985 -405,1 374.3. - 309.2 285,17 " 457.6 3063
1986 459.5 332.4 . 332.1 L 358;0“?-.; 438.9 .. 370.8 .
Source: Harga Konsumen Beberapa Barang dan Jasa di Seluruh Ibukota

Provinsi Indonesia, Tahun 1981 - 1986,

‘Table 5.15 Farm—gate and Wholesale Plices of Potato in WEst Java (1986)

(3

" Unit: Rp/kg

Month Farmgate Wholesale
January i70 212
February - 199 234
March 241 279
April 232 254
May - 270 316
June "L 0 328 : S 359 -
July | 300 _ 344
August 290 330
September 272 - 313
October 202 - 256
November 203 249

. December -~ - -185 2]

Source: Dinas Pertanian Tanaman Pangan Pemerintah

Propinsi Daerah Tlngakt I Java ‘Barat

Marketing.

Most potatoes are produced in high lands and generally producing
areas are far from consuming areas 1in cities, so marketing
chanﬁels are very complicated., A typical marketing channel can
be shown as follows._ Grdﬁer - Rural Wholesaler ~ Main Urban
Wholesaler ~ Secondary Urban Wholesaler - Retaller - Consumer.
Potato is transported to producing areas through wvarious steps
such as collecting, selecting, transporting, etc. but marketing

margin' is small because of severe competition among traders.
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(4)

Mark-up rate is set higher at the last wholesalers level and at
retailers level.

Most of potato is -consumed 1n large cities such as Jakarta,

'_Sﬁrabaya, Bandung, Padang, etec., West Java supplies its potato

'ﬁainly to Jakarta and Bandung, Central Java to Jakarta, Bandung

and Yogyakarta, East Java to Surabaya, North Sumatra to Medan,

and West ‘Sumatra to Padang. In Jambi local people, even

potato farmers, consume very small quantity of potatoes, so that
most product is transported to Jakarta or other big cities in
Sumatra. In South Sulawesi a part of potatoes are tran3ported
from Fnrekang via Ujung Pandang to Kalimantan, Maruk and Irian
Jaya, and some potatoes are brought from Surabaya to Ujung
Paﬁdang according to the market price of it. North Sumatra

which is the largest potato producing area in Sumatra island has

been supplying potato not only for domestic market but also for
'fbréign'éountries such as Singapore and Malaysla exploiting its

geographical advantage.

.Proceésing

In recent years many fast food restaurants have been established
in big citles such as Jakarta, Surabaya, Bandung, etc. and the
demand for processed potato such as French fried and potato

chips is expanding., 1In the past some frozen processed potato

_has been imported because domestic potate is not suitable for

processing. But now Indonesian Government 1is encouraging
production of new varietieé of potato suitable for processing.
Recently one potato processing factory (Sweiful Pomy Chips Ag)
was constructed in Citeruep, West Java and started tentative

operation in 1987,

Two varieties of potato, i.e. Diamond from the Netherlands and
Ilan Hardy from New Zealand, were introduced for processing
material. - Potato for prbcessing material which the factory
needs 5 - 10 tons/day is grown in West Java and is supplied by

P.T. Titis Samporna.
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5.4 Multiplication and Distribution of Seed Potato and its Problems
'5,4.1  Seed Potato Multiplication

" The system to multiply and.distribute seed pétafoes in Indonesia 1s the
same as that for.other crops such as soybean etc.

Class of Seed Potatoes _ Multiplication Body
_BS (Breeder Seeds) Ceeieeannn ‘Lembang Horticulthre Reseérch Institute
' (LEHRI)

FS (Foundation Seeds)';?..;.. BBI (Horticulture)

W

S (Stock Seédé)_.......;.... BBI/BBU (Horticulture)

ES (Extension Seeds) eesessss Seed Growers

(Pink Tag)

Farmers

Figure 5.8 Multiplication System for Seed Potato

Even though:the conéept shown.above was defined by the Government, the
: system to multiply and dlstribute seed potatoes with the efforts of the
_Government has not satisfactorlly functioned these days. This may be
' attrlbuted mainly to_the following reasons; i.e., it has been only several
yearé since _ the above—ﬁentioned concept  regarding seed potato
multiplication étéfted to be implemented by the Government; and the
structure of the organization and experience as well as ablllty of the
staff 1nvolved in the multiplicatlon are not satlsfactory. Tn addition to
them, as the Government has refrained from encouraging this programme due
to a shortage of budget, they are poor in progress under the present

conditions.
Lembang Horticulture Research Institute (LEHRI) 1is responsible for

production of BS and distributes them to BBI/BBUs. The following Table

shows the recent situation of BS production,
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Table*5.16 Distribution of BS Seed Potatoes

)
Year Domesﬁic'?;oouotion o Import : Total _
98z - . TTI90,396 720, 350
1983 B T 110 R 299_695r el 305 095 -
"1984 8,895 360,370 369,265 -
1985 4,424 _ 258,325 262,749 -
1986 : <“7;879nr-~ ST 517,010 7 524,889
Sburce' Directoxate of Horioulture, Ministry o£
o Agrlculture, Indonesia
While BS seed potatoes of 5 - 10 tons are produced every year in

Indonesia, a large quantity of seed potatoes are imported from abroad

Imported seed potatoes are deemed as BS in Indonesia and most of ‘the
import seed potatoes have been sold to general farmers after multlplled by
seed potato growers of the country Since the suff1c1ent amount of seed
potatoes have not been produced in the country and -in additlon, the
Government has not allotted any budget for the production of BS seed
potatoes since 1986/87, imported seed potatoes will hold a . further
important position in the potato production programmes of Indonesia; ;But3

as the structure to systematically multlply and diqtribute seed potatoes
after dimport has not been established yet, the quality ‘seed potatoes

imported at high costs have not fully displayed their effects.

Though BBI/BBUS are supposed to produce FS and 88, the growing areas for
seed potatoes at BBI/BBUS of the country in 1985/86 were 8 ha for FS and
33.5 ha for SS, and they are too small to meet the demand ‘of the country.
Accordlng to "Horticulture Seed Production Mannual 1987/88" published by
Directorate of ‘Horticulture in March, 1987, the seed potato production is
planned only'in the foilouing fouf prbviuces in the totai area of 1.5 ha.
Thus, it is difficult under present Londitions to expect the productlon

increase in FS as well as SS even in future.

North Sumatra

0.2 ha

West Sumatra 0.1 ha
West: Java 0.2 ha
East Java 1.0 ha
Total E : 1.5 ha
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The cultivated area for potatoes_was approximately 30,000 ha in Indonesia

in-1985 and. the seed potatoes of each class required for this area are

estimated 'to be BS: 51 toms, FS: 338 toms, SS: 2,250 tons and
ES: - 15,000 tons. '
 Table 5,17 Estimated Amount of Required Seed Potatoes, 1985
' (kg)
BS FS 85 ES
Required Amount 50,625 337,500 2,250,000 15,000,000
Ay ' '
Supplied Amount 262,749 50,800 253,550 3,101,592
(B) 1985/86 (domestic production;
e 4, 424)
@/ 519 15,1 11.3 20.7

(8.7

Conditions: 1) Required amount of seed potatoes: 1.5 tons/ha
' 2) Yield of seed potatoes: 10 tons/ha

3)  Renewal rate of seed potatoes: Once in three .cropping
_seasons.

Source of Supplied Amount: . Directorate of Horticulture, Ministry of
Agriculture, Indonesia

Even though the total amount of BS including the dimported seed potatoes
exceeds as much as five times of the required amount, the supplied amount
of FS, S5 and ES is far below the required amount as a result,; because the

seed multiplication has not been systematically carried out.
5.4,.2 Producing Techniques for Seed Potatoes
(1) Multiplication techniques for basic seeds

As for the multiplication of basic seeds of potato, it is
thought to be a new technology to culture clean seeds by the
shoot ~ apex culture method and to rapidly multiply wvaluable
material in a short period by the rapid mﬁltiplication method.
‘This field has been considerably reinforced even in Indonesia

under the aid in capital from USAID as well as that in
techniques from CIP.
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(2}

LY

2)

3)

Tissue culture

- There are already clean root, culture room and screen~houses

to keep aphids off and so on, and the multiplication of seed
potatoes has been already carried out on a practical level
by skilled experts. ' .

1t is possible to collect the “first young seedlings about
two months after pilcking the top of selected ;uber gprouts

under a germ-free condition and culturing them, and then

about 30 young -seedlings are harvested In every six weeks

‘after that.

Screen House o o _ _ P
Cut etems from small plants'which were cultured uﬁder a
germ»free condition are utilized as 'mother plantq for
multipllcation in screen houses which are devised to keep
off aphids.. ' o

The mother plants are grown at the density of 5 x5 cm on

.-the compound of steamsterllized sand and compost (1:1). The

stem cuttings picked from: mother plants are transplanted at

31mple net houses and utilized to produce tuberlets, Then,

'there will be a harvest of 3 -5 kg/m in about eighty days.

Isolated farm for multipiicatidn
The tuberlets produced in net houses germinated in diffused

light  storages im 2.5 - 3 months and transplanted in

{solated farms in Sumberbrantas or Wonosobo tablelands.
Accerding to the experimental results, there was a harvest
of 14 tons/ha at the.density of 70 x 25 cm in Leﬁbang.. The
produced seed potatoes are multiplied once more and then

distributed as Breeder Seeds.

Multipiication up to Extension Seeds

As for the production of basic seeds (Breeder Seeds), as was

mentioned  already, there remains fear for cleanliness of seed

potatoes produced in isolated farms for multiplication, but it

can be said that the implementation system has been by and large

established.
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B@t, as many experts polnted out so far, the multiplication of
sged popatoés.aftér FS ie a key problem to bé solved for the
extension of quality seed potatoes, and the amount of seed
potatoés after TS, as was mentioned before, dis far below the

demand at pfesent.

This 1s probably becauise the multiplication system for seed
potatoes has not been established yet and so the mﬁltiplication
has hardly been'qafried out through steps such as BS - FS ~ S§ -
ES._'Esﬁeéially, in the case of imported séed potatoes, even
thdugh they are positioned as BS, most of them are multiplied by
domestic seed potato growers and then sold to general farmers

without secured guarantee of quality.

Evgn though these farmers who multiply imporfed seed potatoes
‘have played an important role in the multiplication and
distribution programmes for seed potatoes in Indonesia, It seems
that: no special guidance- has been provided to them by the
GovérhﬁEnt, - They have taken no special measures such as
isolating farms or roguing infected plants, and there 1s nearly
no difference in measures to be taken between the field for
general crops and those for seed potatoes. As for harvested
seed potatoes, those of suitable size are sorted for seed
pbtatoes in the same way as those which general farmers grow
their own seed ﬁotatoes, and other ones are sold for food. They
have almoét no custom of cutting seed potatoes and the ideal
size of the seed potato is said to be the size as large as a
chicken egg, and so, the potatoes of around 20 - 50 g are

selected for seed potatoes.

As can be judged from the above description, the techniques and
knowledges of the farmers who have grown seed potatoes are
extrémely'insufficient to produce seed potatoes. The Table 5.17
shows the amounts of ES which were produced by registered seed
potato growers in agricultural offices of each province.
Vitfcén be easily imagined that a considerable amount of potatoes

unsuitable for seed potatoes have been mixed among them.
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FS and SS have been produced on a provincial level at BBI/BBUs,
__but most of these FS and SS are far below the required
'conditions both in quality and quantity. The_followings are

_ considered to_be‘the‘reaeons for_that,

1 BBI/BBUS do not have- their isolated farms iu the regilons
]_suitable for seed potato production._,_ _

2). The staff are not. adequately trained ~and experienced on the
production of quality seed potatoes. _ _

3} The qystematic structure for multiplioation and distribution
of seed potatoes. have not been. established The high
elassed seed potatoes such -as F5 and SS are sometiumes
distributed directly to general farmers in many reglons.

4) Shortage of budget.

fhe average.yields uer unitAof eeed poﬁatoes at BBI/BBUs'in ﬁhe
whole country were 6.4 tons/ha in the case of FS and 7.6 tons/ha
in that of §s in 1985/86. Since it is a top priority in the
seed potato production to produce clean seed potatoes with high
phy81ological v1ability, high yield can not be necessarily
expected. Stlll the above-mentioned flgures are too low, and

this proves the low level of producing skills at BBI/BBUS.

5.4,3 System and Organization for Multiplication and Distribution

of Seed Potatoes

The present structure for multiplication and distrlbution of seed potatoes
and related organizations in Indonesia are shown in the Figure 5.9. The

outline of major related organizations are described as follows.
(1) National Seed Board

The seed uoliCies in Indonesia haverbeen 1argeiy improved with
the Seed T Project of IBRD (1971 - 78) as a turning point, and
the National Seed Board -was. established as a part of the
aEtivities. |

This Board has placed 1its headquarters at the Directorate
General of Food Crops Agriculture, the Ministry of Agriculture,
an it 1s an advisory body for the Ministry when it decides seed

policies.
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(2)

Tt is needed, in relatlon to seed produetidﬁ,"tb ‘gain the

| approval from this Board when new varieties are bred/introduced

and teleased, The Committee has. two cdmmiétées;'i.e.'“Variety
Evaluétion“énd Releasa" Céhﬁitteé wh1¢h,is_cbncérned with the
introduction and’ releasé :pf‘ neﬁ varieties, ‘and "Guidance,
Cbntrollénd Cerfificationf:Cbmmitteefﬁﬁiéh is conicerned with

seed p:oductioh'aﬁd ﬁafketihg.'
Directorate of Hdrtichlfﬁfe;iMinistty of,égriculture

This is one directorate of thé,ﬁirectdéate General of Food Crops

Agriculture of the Ministry of Agriculture and used to be a

'subdiredtbrate ofiDiredtorateleéd Crop‘Productibn'Deveiopment

of the adeementioned ‘Directorate General beforé. This was
raised to the status of:Direbtorate of Horticulture in 1983,
This Directorate has éharge Of'thé aﬁministrative affairs 6f the
Centfal'vaernﬁent:regarding:hotﬁicultural'Crdps and ornamental
plants, aﬁd ffhe production éé ﬁell. as distribution of seed
potatoes on the central level, and budget have been also planned

here.

The foilowing is tﬁe structu:alj éhartl of the Directorate of

Horiculture.

Director

Document
Department of S
General Affairs

Personnel

Building & Repairs

1

| ' —

Department of

Department of

Production trial Seeds Post-harvest Marketing & Farm|
production Processing Hanagement
l— Vegetables Veggtables Vegetables ~—Vegétab1es & ~—Vegetab1es
b Fruits - Fruits Frults — Ornamental —Fruits
— Ornamental Ornamental Ornamental I-Plants —Post-harvest
— Plants - Plants Plants - Fruits - processing
— Gardening Seed Growers [— Post-harvest - Marketing
—processing -—Informations

Department of |

'Peﬁartmént of| .

Départment'of

Figure 5.10 Structure of Directorate of Horticulture
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(3)

Lembang Hortienlture Research Institute

This is one of the two horticulture research institutes in the
country and has - conducted experimental and research works on
vegetables and ornamental plants. This Institute is located in

Bangdon in West Java Province, which is a major producing area

of vegetables in Indonesia, and it 1is positioned as ‘the highest

‘authority for vegetable breeding and other research works. The

Institate has placed emphasis on the research of the following

seven priority vegetables, potatoes, tomatoes, cabbage, beans,

pepper, onions, and garlics.

In' the field of multiplication and distribution of seed
pbtatoes,' this ‘Institute has charge of producing BS seed
potatoes and.disttibuting them to BBI/BBUs, and it has produced
tubeilets, which are used as the mother plant for BS, by the

‘tissue culture technique and multiplied BS seed potatoes by

using them. Actually, however, no budget has been alloted for
BS productioﬁ since 1986/87, and so, it is said that BS seed
potatoes are not produced under the distribution programmes for
seed potatoes of the Government, apart from those for experiment

and research works.
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 (4) BBI/BBUs:

- One BBI and several BBUs are located for horticuleural crops in
-each”province (Refer to Appendix C-2). The main role of these
BBL. and - BBU is_to multiply FS and SS,~but in the case of séed
potato, BBI/BBUs have not éatisfactorily produced them both in
- quality and in quantity, as was mentiloned already. The budget
~for Zseed, potato ‘production at BBI has been on the downturn

recently, and this Is one of the element to hinder satisfactory
'aCtiVitieé,

Table 5.18 Budget for Seed Potato Production
Provided by the Central Government

Year Cropping Area Budget

- (ha)_ (xRprl?OOO)
1985/86 41.5 49,776.5
1986/87 11.8 14,385
1987/88 0.8 1,010

Source: Directorate of Horticulture,
Ministry of Agriculture

(5) Seed potato importers

Indonesia has imported a large quantity of seed potatoes from
abroad every year and they have been all dealt by private
'importers; Most of them have offices in Jakarta, import seed
potatoes from West Furopean countries such as West
Germany, Netherland and se on, with the approval of the National

Seed Board and sell them to seed merchants.
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Table 5.19 TImports of Seed Potatoes . -

~~__  Sources of France ~West ) Holland._“_Others o Total
Year ._Import ' ' ‘Germany S S

1982 - 486,000, 142,269 92125 720,3%
1983 - 653,994 -.3145490 _.-3:_31._,211.._ 1,299,695
1984 - ” ‘236;',260‘ © 34,630 39,480 360,370
1985 S w25 15,000 160 258,325
1986 162,760 150,000 ~ 203,000 ~  1,250° 517,010

Source: D

(6)

(7

5.4.4 Qua

Quarantine
Particular
vegetative

by seed po

irectorate of Horticulture, Ministry of Agriculture
Seed merchants

They have shoﬁé.in”major prodﬁciﬁg éreas:such as Bandong etc.,
and sell imported seed potatoes which they bought from importers
to seed'growéts'or general farmérs.'_ihey also sell the seed

potatoes which are multiplied by seed gréwers.
Seed growers

Generally speaking, they multiply imported seed potatoes and
sell them to seed merchants or genefél_farmers. Some of them
are registered in the agricultural office of Ehe province and it
is said that they have produced ES. Though they have played an
important role in the field of mﬁltiplication-and distribution
of seed_potatbes in Indonésig, their techniques and knowledges

are too insufficient to produce seed potatoes.

rantine and Inspection System

s are very important to protect plants from pests and diseases.
ly, in the case of seed potato production, as potatoes are

1y propagated crops and many kinds of diseases are transmitted

tatoes, quarantine of the plants is an indispensable operation.
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The quarantines of plants are normally conducted at the ports when they

are imported or exported but, the domestic quarantine inspection mainly at

the potato field is also very important in order to produce quality seed

potatoes,

(1)

Import quarantine services

Agrlcultural Quarantine Office has had charge of the quarantine
services fo; agricultural products to be imported as well as
exported including seeds and those which ére-transported between

islands, and potatoes are also included in their services.

The Agricultural Quarantine Office has located its headquarter
in Jakarta and has local offices in Medan, Palembang, Jakarta,

Sufabayé and Ujungpandang.

A large numbgr of seaports are scattered, in Indonesla which is
a wvast island country‘ and each iocal office has several
subordinatg offices to cover all of these seaports. The total
number of the offices add up to 39, and their list is shown in

Appéndix E-1.

All of the seed potétoes are unloaded at Jakérta, and it is séid
that other local offices have had charge only of quarantine
services for those wﬁich are transporfed between islands
including those for food. As it is, however, their achievement
of quarantines for potatoes is extremely low, Tt was also said
that quarantine services have not been provided for imported
food potatoes, since they have been all imported after

processed.
The Agricultural Quarantine Office conducts quarantine services

on the following pests and diseases. The ordinances in relation

to plant quarantine are shown 1n the Appendix E~2 - E-5.
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Table 5.20 Pests and Diseases of Potatoes Controlled by Agricultural

Quarantine Office in Indonesia

Scientifie Name General Name

Andes potao 1atent vlrus
Potato X-virus

" Potato anirus[“
Potato Tnvirusﬁ

" Potato. spirdle tuber

Corynebacterlum sepedonicum Bacterial ring rot
Polyscytalum pustulans " Skin spot
-Ditylenchus destructor . . Potato rot nematode
Globodera pallida - Golden nematode - _
Globodera rostochiensis Potato cyast nematode
Leptionotarsa'decemlineata _ Colorado potato beetle

Source: The Decree of the Minister of Agriculture,
October 15, 1984

(2) Domestic quarén?ine_ipspeetion
BPSBE has had charge'of domestic quarantine services for seed
potatoes and the inspection standards are shown in table 5,21.
As for BS, Lembang Horticulture Research Institute has conducted

independent inspection on them.

Table 5.21 Inspection Standards for Seed Potatoes by BPSB

a. Field Inspection Standards

Factor FS S8 ES Pink Tag

1. 1Iselation {m) 350 350 350 350
2. Other variety and off type (Max.) 0.0% 0.5% 1.0% 2.0%
3. Disease (Max.)

~ Phytopthora infestans o 1.0% o 3.0% . 5.0% 8.0%

- Wilt disease 1.0% 2,0% 3.0% 2.0%

- Black leg . 0.5% G.5% o 1.0% ’ 5.0%

- Ring rot : 0.0% - 0.0% 0.1% 0.5%

- Nematodes 0.5% 1.0% 1.0% 3.0%

- Virus (IR, X, Y) 0.,5% 0.5% 1,0% 2.0%

b. Laboratory Standards
Laboratory inspection put emphasis on the seed health and objective diseases and the
standards are in accordance with the field inspection standards.

Source: BPSB
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BPSB is supposed to conduct Inspections at least four times at
fields (before planting, 30 days after planting, 45 days after
planting and 60 - 70 days after planting) and once at labora-
tories to certify. seed potatoes, basing upon the above~mentioned

sﬁéhdérds. The seed potato certification manual of BPSB is
shoim in Appendix D-20.

Even though the guidelines for standards and certification have
been prescribed already, the inspection and certification system
offseéds of BPSB has.not' been applied to seed ‘potatoes yet,
BPSB has not had enough ability to conduct inspections for sced

potatoes.

~ As can be judged from the above description almost no'inspection
has been conducted for seed potatoes under the present
situations, and most of the produced and distributed FS, 88, and
ES at present have not been certified by the third party in the
quality. - BPSB has fully understood the importance of inspection
for seed potatoes. But, actually, the present inspection system
for seeds was applied to paddy seeds only in 1971 and to the
secondary food crops such as the soybean in 1984. Therefore, it
is all the BPSB can do to try to improve its inspection ability
for paddy and secondary foced crops, and it 1s beyond its

capacity to inspect seed potatoes at present.

Still, it is especially important and indispensable to establigh
an inspection system for seed potatoes in order to reinforce the
production system of quality seed potatoes and also, it is
required to progress the inspection skills of the staff velated
to seed potatoes and to fulfill the inspection equipments as

soon as possibie.

Even though the inspection standards are prescribed, as was
mentioned before, they are widely apart from the present
gituations 1in Indonesia. For example, it is dimpossible to
detach farms for seed potatoes more than 350 m from farms for
potato cultivation in Java island which is a major producing
area of potato. Tt seems also impossible to follow the

standards on disease, taking into consideration the present
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.inépéction system and seed grower's level.,

It is _certéinly:_indisbensab;e _to prescribe standards for
production of quality _seéd _potatoes, .and édvancéd:'producing
'countriES'of ﬁbtétoés have_acﬁualiy prescribed similar but much
stricter standavds and pfodﬁce&w geed potafoés.‘:rBut, the
standards, when they ignore fhe actual éituation, turn out a
~dead letter, however ideal they wmay be. [Even though the
standards negd‘be preserveq-asﬁit,is_righf now, a practical
iﬁspeCtibn means compatible 'with  phe_ pealityi-is__much more
desifable, and this can .be__oqu~frealized, by separately
tightening contfols of farmeré step by step agalnst target
diseases one by one and by gfadually getting the sfandards to
fit in fhe réality, not by  strengthening the control at a

stroke.
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5.4.5 Facilities for Multiplication and Distribution of Seed Potatoes

In Indonesia there are few well~developed facilities for multiplication

and distribution of seed potatoes., Most of the seed potatoes are sorted

by - hand according to .the size: (20 - 50 g/potato) after harvested at

general - farms (up to the third or. fourth generations), Therefore, the

exclusive farms for seed potatoes do not exist actually in thisg country.

Even at BBI/BBU, 60 ~ 80% of the harvest are used as seed potatoes, and

damaged potatoes as well as eXtremely small or large ones are used for
food.

(1} Facilities for multiplication of seed potatoes

They can be divided into two types according to.their ownership,
~ that = is, povernmental and non-governmental facilities,
Governmental facilities are LEHRI and BBI/BBU, and as for
noﬁfgovernmental ones, there exlst no organizations such as
companies or firms, but they are owned by potato growing
farmers. In other expression, seed potatoes have not been
multiplied as well as distributed totally systematically under

the present conditions in the country.
1} Lembang Horticultural Research Institute {(LEHRI)

This Institute, which is located in West Java Province, ig
the starting point for the multiplication and distribution
of seed potatoes and their activities are based on the
techniques of meristem tissue culture. Though the role and
function of LEHRI concerning the multiplication of aeed
potatoes is to supply B/S seed potatoes to BBI/BBU on the
basis of the multiplication and dietribution policies of the
Covernment, LEHRI has also distributed a part of seed
potatoes to potato producing farmers for demonstrative

experimentations.
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The output of PreeB/S-Tuﬁéflets (aboﬁt:IO - 20:g/pc;) which
ﬁere produced by the technique of merisiem-tiSsUe culture at
LEHRI in 1986 is3rep§rted-t0'be approximaﬁely'20,000; They

are sent.to 1ts.SUbsidiary isolated”farﬁ in Sumber Brantas,
Last Java, and used for the production of B/S. Table 5.22
shows the conditions -of locations -for both LEHRI and its

subsidiary isolated farm.

Table 5.22 Conditions'pf,Location:for LEHRI.
~and Its Subsidiary-Isolated Farm .

HQ. LEHRI .- . lsolated field
Location ) ﬁembgng,r ‘ Sumber Brantas,
5 km from Lembang . 30 km from Batu
_(West_Java) :(East,Java)
Area : 50 ha _ 30 ha
Blevation f.s.1. 1,250 m 2,000 - 2,300 m
Temberature ranges | 15 - 25°C'
Relative humidity 80 - 98%
Precipitation 1,385 mm/year

Source; Collected data by the Study Team

LEHRI possesses the facilities for tissue culture for the
production increase in pathogen~free seed potatoes of high
quality. Tt received the prdvisionfof'equipménts, buildings
and technical CDbpefation (includihg the training in the
Philippines) from USAID during the ﬁeriod from 1983 - 1986.

Several equipments_wére aléofprovided by JICA as experts'
carried equipments and they have been utilized even now.
The existing equipments of LEHRI for seed potate

multiplication are shown below,
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Tissue culture laboratory room (4 x 5 m)

Screen house (230 mz), glass roofing with 100 trays
(1.2 x 0,75 m)

Net house (90 m2 % 2)

Storage cum working room (270 m2) wilth natural

ventilation through net on side-wall

Agri. Machines
Tractor (80 hp, 30 hp) x 3 sets
Hand tractor x ? sets

Large trailer x 1 set

- Irrigation system, pumped up to the reservoir from

stream, then distribute to the plots through pipe

Cold storage room (6 x 3 x 3 m) {refrigerator not inm

order now)

Preparation room
Autoclave x 1 set, fine balance x 1 set,
refrigerator x 1 set, vacume cleaner x 1 set,
PH meter x 1 set, isotemp lab oven x 1 set,
heating and drying heraus x 1 set,
laminar airflow cabinet x 1 set,
microscope x 3 sets, de-humidifier x 1 set,

heater x 1 set

Incubation room

Shaker x 3 sets

Motor diesel generator x 1 set
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Virology laboratory
Shaker x 1 set, magnetic mixer x 1 set,
stereoscopic-Micrbécoﬁe_x 1 set,
PH meter x 1 sef;_homogéhizef x 1 set,
Elisa reader x 1 set (out of order),

refrigerator. x 1 set
2)  Multiplication facilities for seed potatoes at BBI/BBU

BBI/BBU ~are positioned as the multipliéation “of -Seed
potatoes (equivalent " to FS.. or §8). Actually, however,
potato dulture 1is fpbssibleT'only under a cool climate.
Therefore, it is difficﬁlt‘te grow potatoes unless they are
located at highlands of more than 1,000 m of altitude.

The scale of seed-potato‘pfbductionrat'BBI/BBU in the five

provinces for the study is very small as - is shown in
Table 5.23.

Table 5,23 BBI/BBU Producing Seed Potatoes

Name of EBI/BBU Province  Pr0duction of Seed Potatoes (ton)
: : . 1984 1985 1986
- Jambi - - -

BBU Marino 5. éulawesi _ N.a8. . TN.a8. n.a.
- East Java : T - - -

BBU Kledung Central Java n.a. n.a. 10.36

BBU Margahayu _ Wést Javé 5.7 6.0 12.6

Source: Collected data by the Study Team

As for the facilitles which are owned by the above-mentioned
BBI/8BU, there 1is no facilities which desexve special
mention except self-made simple storages with storing
shelves which have been established within the existing
buildings. Though the storing shelves are designed with the
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cpnsideration on ventilatlon and diffused light storage, it
is difficult to keep the perfect storing conditions. Thus,
it 1s necessary under the actual condltions to eliminate
- damaged potatoes while they are in store or just before
planting.

The Government of . Japan ‘provided equipments to BRI
horticulture in Ié-pfovinces under the aid programme of KR;Z
in_the_past; as first and second years. Besides, it has
also already provided the  equipments for potato
multiplication and for processing of - agricultural crops
including those for tissue culture to BBI horticulture in
six provinces where potato cultivation is viable, which are

all shown in Tables 5.24 and 5,25.

As those for the third year, the equipments for potatoes
which were requested additionally for BBI horticulture have

been under consideration at present.

'Table 5.24 Equipments for BBI/BBU Horiculture
" KR-2 V (1985/1986)

eqipment

No. Province Unit Landed Port
1. D.I, Aceh Hand tractor 1 Belawan
Sprinkler irrigation 1
z, Bengkulu Four wheel tractor 1 Jakarta
Hand tractor i
Sprinkler irrigation 1
3. Riau Four wheel tractor 1 Belawan
Hand tractor i
4.. D.I. Yogyakarta FTour wheel tractor 1 Jakarta
Hand tractor 1
Sprinkler irrigation 1
5. Sumatera Selatan Hand tracter 1 Jakarta
Sprinkler drrigation 1
Four wheel tractor 1
6. Lampung Hand tractor 1 Jakarta
: Sprinkler irrigation 1
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No;'

Unit

Province 'Equipment Land Port
7. Sulawesi Utara . Pour: wheel tractor 1 Ujung Pandang
“Hand tractor , R IR
Qprinkler irrigation o1
- Moto¥ ‘duster o 1
. o Hand,refrggtometer. 1 . .
8, Sulawesi Tengah Four wheel tractor 1 Ujung Pandang
' ' : : - Hand ' tractor 1
Sprinkler. irrigation 1.
9. Sulawesi Tenggara ‘Four wheél tractor © 1 " Ujung Pandang
Hand tractor. - L :
.Sprinkler 1rrigation 1
10, Kalimantan Timur - Four wheel tractor -1 = Surabaya/Jakarta
Motor duster 1 '
‘Hand tractor . i
Hand refractometer -1
11,  Kalimantan Selatan - Four wheél tractor ‘1 Surabaya/Jakarta
Sprinkler irrigation 1 :
12, Bali Hand tractor 1 Surabaya
Sprinkler irrigation 1
13, Kalimantan Barat Four wheel tractor 1 Surabaya/Jakarta
Sprinkler irrigation 1
14, Jakarta Hand tractor 1 . Tanjung .Prick
Pipe House 12
Spare parts 1
Source: ‘Directorate of Horticulture, DGFCA"
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3)

Actua]ly, however, the equipments provided in the past have not

_been fully utilized and someé equipments have been left unpacked

among then. ‘There are stated such reasons_that the buildings
Which should be constructed byithe”:eoipientwbooy have.not been
completed or that thereé are no -oneratofs or j-téct.inicians but
there lie basic problems of. the management and the shortage of
budget (for reconstructing & extending of buildings, electria
wiring, installing & transporting) : ' -

As an example, the vegetable processing equipments (including

| potatoes) have been provided to 3 BBIs/BBUs (Passir Bangteng,
‘Passar Mingu, Bonto Bonto) under KR~2 . But, taklng into

consideration the fact that the basic role and function of

_ BBI/BBU is to multiply seeds, it is still too early to introduce
vegetable processing facilities to them at this stage._ It is

also estimated under the present situations of Indonesia that it

- may take a great deal of time to put the machines in working

order .in case only machines are provided.i';Therefofe, .it"is

- required to implement thorough Investigations by both the

pfoviding side and the receiving side before materializing

equipment providing plans. Otherwise, the same things shall be

repeated.
Facilities of seed potato preoducing farmers

The exclusive seed potato farmers do not exist in this.countfy,
as was stated already, but, three advanced farmers out of twenty
farmers who completed the training om potato tissue culture
conducted at LEHRI received assistance; in the- fields of
techniques and equipments from LEHRI/USAID/ADB anﬂ have been
implementing joint demonstrative researches' on the

mnltiplications by the methodsof tissue culture.

Their facility con51sts of a wooden box for transplanting of
cuttings (60 x 60 x 20 cmH) and a net room (200 m ) They have
adopted the rapid multiplication method by the cuttilngs using
BS (tuberlets) distributed by LEHRI. The produced seed potatoes
are distributed to dealers or farmers near by, but the output

has been still extremely limited at present,
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"Among.general farmeérs who produce potatoes, those who produce

seed potatoes are seen more or less in Panpalengan, West Java.

Tﬁeir_farmingﬁSCale‘is generally large, and they have used seed
potatoes of younger generations in expectation of increase in
yield per unit and thus supplied the harvest to neighbouring

farmers of a small scale as seed potatoes after sorting.

Sorting operation 1s done ail by hand according to sizes and
seedlﬁbtatoes'ére kept in their own storages during the period
of 'dormanéy. Figure 5.12 shows an example of control and
processing procedures for seed potatoes of -a large~scaled and

advanced farmer,

Processing flow of seed potatoes by a seed grower in Pengalengan

Harvesting -

Grading/Sorting Super. A.B. size to market for
by size in field ........»~ consumption

3 Curing on concrete
2 lst floor

Grading vveeeserenseneees {(C size for own seed,
: : D.E. size for selling as seed)

M Storing on 2nd ﬁood_<.;.. Mixed with fungicide (Sevin), and
floor (with sky-light) layered in 10 -~ 15 em thickness

s vssasssssssssss 1 — 2 weeks later, covered with jute
bags for moth protection and moisture
holding in dry season

B 3~ o = I s

i sesseneesnsaam every & = 5 days, inspect and
eliminate damaged tubers

risesessssssensanw After 1.5 months, gas fumigation
applied (Carbon Sulfied =CS,)) for 24 hrs.
in gas-tank (cap. 5 ton) for dormancy
awaking

.Delivéfy for planting...» To general farmers

Figure 5.12 Example of Processing Procedures for

Seed Potatoes by a Large Scaled Farmer

5-57



(2)

“The followings are the details of the facility of the farmer

mentioned in. the above Figure,

_ Building

,WOoden, or with iron frame: and blocks

..

;Downstair room below 2 -~ 4. storied

‘e

Workshop
'.lstorage :
'-Mortared floor

Storing.place ¢ Upper. floor of the above—mentioned

jstorage wooden floor. To collect light.

. Capacity .~ .t 300 tons/500 e (0 6. tons/m Y.
-Fﬁmigation tank: :Steel_gabtank_of 5 ;qnsfof_capacity. The

receiver: of the cover should be. designed to
reach inside of a water.ditéh in order to
Seal-éir, .To-install this in the second
sﬁofy of the-storége for easy tfénsportat—

ion,

Facilities for distribution of seed potatoes

1)

2)

Storage for distribution of seed potatoes

There do not exist any speciél- faéilities for the

distribution of seed potatoes at present. It is basically

needed to'keep imported seed potatbes in coid'storage,'but

it is not well known what kind of facllities the importers

have owned.
Diffused Light Storage (DLS)

Simple DLSs have been experimentally introduced to advanced
farmers in Palengélengan and Ciwidey in West Java, Wonosobo
in Central Java and In Sumber Brantas in East Java Provincé,
and . they were reconstructed facilities by changing the
former walls .inﬁb éir”permeable ones such as 1ron-net,
nylon, plastic, glassfiber or glass. Tables 5.26 and 5,27
show the expefiméntal réSults;of PLS. According to these
tables, it can be seen that DLS 1is definiteiy a superior
method. '
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Table 5.26 Comparison of Storing Methods of Seed
Potatoes between Diffused Light Method
and Storage in Dark Room (1982/1983)

' Pangalengan o ‘Ciéﬁrupan

Diffused  Dark  Diffused  Dark

Light Room Light Room

Exhastion (%) 24,25 36,20 35,03 39,20

Rottenness (%) 9.51 13,77 10.89 16.24

Sprout Length (cm) 2.20 9.20 - 2.00 8.30
Notes: Season : Rainy season

Period : 150 days- .

Source: 5 years SAPPRAD in Indonesia, SAPPRAD and AARD, 1987

Table 5:27 Coﬁpérison of Storing Metﬁodé of Seed
: Potatoes between Diffused Light Method
and Storage in Dark Room both in Rainy

~and Dry Seasons

Rainy Season Dry Season
(April - August) (September - January)

Diffused Dark Diffused Dark
Light Room Light Room
Sprout.Lenght (cu) 2.1 . 8.7 1.8 | 7.9
No. of Sprouts/Tuber 3.6 5.0 . 3.5 5.5
Exhaustion (%) 24,7 28.4  23.6 29.1
| Rottenness (%j 9.5 11.2 - 10.1 13.3

Yield (ton/ha) ' 25,0 21.4 28.7 22,4

Notes) Experimental Site : Ciwidey, the altitude 1,080 m
Period : 150 days

Source: 5 years SAPPRAD in Indoneslia, SAPPRAD and AARD, 1987
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) Grading/softiﬁg of ‘potatoes

The standards for potato gradiﬁg have not been préécribéd on
the nationai' levelf:Yep riﬁ *Indoneéia, :but; ‘potatoes are
'.gréded_traditiéﬁéii§ aEé0fdingrto-the éiées to SOme_exfént
and’dealt with Qiffeféhce 1n prices in the market..
'TabléfS;ZB.shéﬁé'théfreéﬁffsithe Study Team observéd at the

sites.,
Table 5.26  General Classified Sizes -
| ‘of Marketed Potatoes fot Food
Wonosobo {Central Java) ~* Pangalengan (Hest Java)
Size Hearing at Market Example of a Large-Scaled
' SRR e ' ' Seed Potato Grower
Super 2 -~ 3 tubers/kg 4 tubers/ 1.0 kg
A ' 4- 5 . .. . b tubers/ 0.98 kg
B 6- 7 . - '8 tubers/ 0.96 kg
¢l | 8 - 10 o 17 tubers/ 1.3 kg

D - 42 tubers/ 1.14 kg

Note: As for thoSe‘beiow C, they are éometimesrcalled in
such a way as Cl, 02’ C3 etc. ’

Source : Collected data-by the Study Team

The above table iﬁdiCates.a tendency to some extent, but they
have mnot been standardized yet. As for the usage classified by
sizes, the seed potatoes of Size D are judged suitable for seed
potatoes while those of other sizes are marketed.for food. As
for sorting operation, brokers do it im nﬁny'casés.while a
large¥scaled farmers do by thémselves at their farms at the
harvesting time. The operation.depends_on human power and no

tool as well as machines have not been used for this operation,

As for tuber sizes of seed potatoes, Table 5.29 shall be

referred to,.
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Table 5,29 . Shows the Classification of Seed Potatoes by Sizes

_ Class Explanation by BBU Kledung = ° BPSB Inspection Manual
1 More than 70 g/tuber - 60 - 80 g, or more than
Co o ' 56 m/m in diameter
EP T 50 - 70 g/tuber 45 - 60 g or 45 - 55 m/m
o in diameter
3 40 ~ 50 g/tuber 30 - 45 g or 35 ~ 44 m/m
' e . ' in diameter
IA 25 - 40 g/tuber
5 Below 25 gftuber
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.

5.4.6'=Problems in Multiplication and Distribution of Seed

potatoes and Their (ountermeadures

The problems in multiplication and distribution of seed potatoes

are analyzed accordiug to each stage of production processlng,

storage and distribution, and the outline is sutmarized in brief in’

Table 5 .30 ”Problems in- multiplication and distribution of seed

potatoes and their counter measures

 The outline of tho improvement to be taken is shown in the following

chart.

Improvement

of Techniques
(Software)

Introduction of
new varieties

Introduction of the
Rapid Multiplication Method

Tmprovement Stages’

JIntroduction of Improved Varieties

|

Multiplication of BS or FS

Provision of Tfaining for
Digsease Control and
Seed Growing Technique

Levelling up Farmers'
Techniques

Improvement of Supervisory
Function of BPSB

Forming of Appropriate
Operational Plans

Multiplication of ES

Distribution

|

Farmers
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Improvement of Facilities
(Hardware)

Strengthening of
Research Facilities

Establishnent of Facilities
for BS Multiplication
{Screen Room)

Establishment of Facilities
for FS Multiplication
(Foundation Seed Farm)

Reinforcement of Seed
Growers

Strengthening of
Inspectional Functlon
of BPSB

Improvement of
Distributive Function
(Storage, Delivery)




ATautol sefei03s uni o
seoaeicd pses 103 spoyilsu
FULIOIS TEIIWOUCDD U0 IPILR ©F

spTude WOIJ SESIR PUIEIOST

_ur s@oiviod pwas adnpoid oL
oxe3od pees oz

2IM0X JATINGTIAISTP LITTdUIS OF
woT3eoTTdTITow ozejod. pess 1037
-senbIugoe1 2ATIDSII0 20TPOIIUT OF
eale-3pun a1ad pPIeTA 9SEaIdUT OF

smiel o3eiod pees. 3. SU0TIEILdO
uoiszoedsur. eo10IUTLI O

, AR . saueTd
PE308I0T~SNITA I3IBVUIWET? O

Si FO:UCTIBITTATITO® I0F

Sulie] pPIes PIIBTOST USTIQeIse 0%
*poylsm

nOﬂumuwH&ﬁuHﬁH.wﬂamh_muﬂMOHunﬂ”ow

: . pouzsu
aurio3s o3vied
P828 IO UOISUIINO
PUB UBWIAOILWT

saocazs0d vmwm.vwown@

—MOT 3O HOTINQTIISIP
pU® woTIonpoig

ss03E30d
Deas 9213 u=3oyled
10 uoT3IONPO1g

, -23e
Tear8oTors4yd ux
uAzUn JI¥ Lol
“agjes 3494 =2q 30U
ueo ssolezod pesg

“TTEWS

£i3a ST sa03mw3od
Jo UOoTIBOTTATITON
"uslo pemousi

jou aie seojeaod
pe9s 92uls yIrTy
SaueDBq DSEISTP

JO B3BI IDUILIANDTO

KatTenb

uf 9seaiva(
BSBISIQ SRATA
'Jo @oUsTBARIZ
uof3onpoid mo

"3TQETIRAR ST
9881038 BTGRITINS Of

*u3Ty sT saozeied
paes Fo wotad 9yl

*pasn
u29q 2ABY Sa03E30d
Pa22s pPai1saIul-SnITA

sismieg "

Jusweavidmy
103 sSeansesly ,Uu.m.HU.n..OU )

steTd jusuasoadu]

sSWITQo1g
jo ssTd®exy 23193000)

smaTqolg

a8eag

S2INSEIWIIJUNCY Ppue

$20312304 Peas JO UOTINGIIISTQ PuUT QOHumUﬂwmﬂuHﬁz Ul swWeIqolg (E€°¢ 2TqRl

5-63



mumahmw wnﬂupﬁoua o3E30d" pess- JO
Hmbma wmuﬂamowu “BUY UWOTIBADPTSUOD
. sl oquBuTdes cSspBels Aq
mmUthum WOT30RdsSTT . B82107UT3T O,
/$9T397IBA USTTE 0 95043

mm TTemise: muﬁmam.vmmm@mﬂm 3o
nOﬂuwﬂﬁﬁﬂﬂm nuOﬁuunvoum ogesod
pIes: 103 vmuﬁnwmu mmawﬂnﬁumu

. 2Iseq auy uo 519%Iey Surompoxd
oumuom Pa9s ‘03 .80uppnd SAT3 0L
hﬂﬂmﬂunmnmmmun WIYT 03 'Spess
huwﬂmﬂw munﬂ4uumav puUE. S$IIWAEF
mﬁﬂus@oum oumuon pa9s. 19357302 OH

may3y 03 .

muﬁmvﬂﬁw ﬂmoﬂuﬁuwu spraozd pue
- s13m0xT -03E10d . poas azTueldio OF
muﬂuﬂﬁwumw,auﬂa.hmnummou “gaeas
-7 '1gg: 3o SenbTuydel. @aoaduy 0L
‘g7 pue gg 30.4A7ddns =21Ins985 0L

. i saI3eliea -Jullsysea
-DSBBSTP MO13 - PUB 2IMPOIIVT Of
.sao3®30d

vmmwkumu waBoyaed os5n 0l
Cusssds UOTIB30I~d0ID
mumﬁhmoummm we ygsTIqE3Ise o]

" sepryde WOz suUOTITPUOD
DOIBTOST 12pUR SIBATIIND OF

Tons] USTU

TEoTnUDe3 30 SAenoid
pess JO UOTI0WOIg

<. .. .D9eS 103 WIISAS
© UOT3BOTIATIATIE
ITBTOTIIE

Adusnbasil T0i3uo)
A824 UT 2I8B2IA02(Q

- BSBVSIP

I0 IDUITBARIAL
saojejod. paes
z0 L3TTEnd Mo
swozesod

pa2s paaoaduot
30 3Be3zoyg

sap3eaod

peas pajxodumt
uodn SOUBREISY
~udT3esTTdrITnm
) 103 saozezod
peas alrle

ays: Jo 2deqzoys

STROTUaYD Y3
4q pajBuTmeEILOD
. SaWe2ag TTOS

. - *ua3j0
hump parrdde aq
pTnoYs sTesrwsy) |

TTaART
#OT ® uc TTTIS =a®

uotpaonpoad ozezod
peas o soubtuydsal

*aoo0d st A3rTeEnb
 apeygl pue &3rjuend
28Ul UT WPTOTIINSUT

ST §§ Pu® S4

- =sprude JoO
nOHumH:nom ISUBP - 0]
NP PYQEITNS 30U aie
TOTIBATITHD 03B30d
Jo s3usWOxTAUY

SASMO1D
po8§ "¢

" nusmasczdu]
207 'S9IANSEIN: 9I9I0UCH

sueTd usmdsoxdmy

sma1qoe1d
3o saTdumexy 93310U0)

SBaTqoAZ

a8e1g

5-04



saolezoed paas
30 wOT3eoTYdIaTnW 10J SPTITIIOE]
- pue sausuéinbs @pracid ol -
) saoneyod
Pess 70 TWoTIB2TTdTITNE, 8AT309330
1oz sonbruysey msu ONPOIZUT O -
S seojzi0od
Po9es 107 SWABJ YSITQE3IS® O —

s)¥ioa YoaessSel iteyl
usy33UaIss puUE SSTIITTTOE] PUB
ausmdrnbs £Igsssveu TTIITNI 07 -

e : : rseaie
Suronpead "3 uOTITURZ ToInUOD

- £31Tend yaym poddinbs ssozeyod

‘pews 103 wenoy-3uTioys PTING OF -

“BolB
P23BTOST 3€ a7u)

1g¢ FO JUSWYSTIQEISYH

. THHET

0 JWIWTTTIINT
PUE JUTULYIZUS1Ag

- $303e30C vmmw 07
‘SanbTuyoel SULIOIS.
3¢ jtomaaoldul

ssole30d

paas 3o A3T3iuenb
Ul AJUITOTIInNSUL
pue £3tTenb

UT 3SEBIADB(]
Yty ST

3502 UOTIONDPOIJ
$3095uT TnJ
—Wivly PUB ISTISTP
3O 2OuUaTBADIL

+124 psuoTzoungy
TI9# ud9q 30U Sey
seo03e30d4 DPIS UBITD
Jo UOTIRITTATITRE
8U3 103 WI3SAS 9yl
*uetaonpoad

o3ezod UO YDiEBOSHI
2ISBg JOTMPUOD

03 FUDTITIINSUT
2IB SITITTIORI
yoieessy

-23e

Tevr8o7orsdyd ur
ULAIUN 23IT A
sesle Teotdoan

3Y3 UT ‘2WE3

3uol ' 103 2IeS
gaoaraod paws dsey
031 LBM OT ST 2I3Y]J

-uopsonpoxd ojezed
10F 2TQRITNE 30U
ale STOTIE20T 5,1dd

YOIBISDI
103 S9TITITRES
pur jusudrnbs

Fo 33eizoug

-3jetadozddeur
2818 S303830d pows
210358 03 SPOUIIY

{san3iTno
. =T3I0H)
Ngg/I48 "%

9INITISUL

yo1essay
2IN3TUD
-T320H.
Zueqme] °¢

" yusmescidwy -
T03 5EINSEDYR 9ITIOU0Y

sueTg jusmesciduy

smaTqolg

30 seTduexy 23910U0D

SWaTqoxg

adeag

5~65



‘safe3s hn sa01duy

pue vmumam 3¢ vM50£m “farzotad
sy YoTiM TOIBpTORp  PuE C413unod
Ueyy ur] doauuﬂvonn 707818 BTOuM
103 mmmmmﬂv 29Y30 PUB STITA. O
mnowuﬁvuoo IBnidE; 3Y3 WO’ ‘SaTpnas
 gATSUDYBIdHOT ! uso £11e0 o
mﬁmsﬁma uoTioedsur mHHaﬁoo ol
$1030edsUT 23BONPY PUB UTEIZ OF

muouuwmwna 103. %uﬂaﬂumm

WO, muuommdwnu wwnmuuw 07,
 @SEISTP-SNITA I03 hﬁﬁmﬁummmw
syuamdTnbe TesTa4TERUR TTFII0g O

Emumpm uﬁmﬁmmmﬁms SuraTossl
ﬁmudmmu a3y muﬁvouuﬁa oL

. ) mmoumuom
wmmw 103 mﬂad&m ‘uwoz3onpoad

30 TEnuEm 9yy aTIdwos of
$9U2IBaSOL DTSEQ InC. L1318 OF

- Sutureas qol~ay3—uo 3IONPLOD OF

_ 1esk m&u u$0£wJou£u mﬂndmmom
o GOHuuﬁvoH@ oieaod 9fEW 07 S9T3
lﬂawumm.uoﬂuﬁwwunﬁ mvﬂbowm oL

mwuﬁumﬁ.ﬂowuuwmmdﬂ
7O BurdoylzBuaiig

. s3uemdInbe

;. U0T309480T
‘30 ATWSWITIIING

JUSUR3BURN TRTOUBUTLY
30 JusmeAoldu]

mmmum TEOTUYDSL
CLA0F wnﬂmamuw

S373T110%3
UGTIBETIT
. 30. BOTSTA0ZJ

BSAB- 3TUN Hma,ﬁHWﬁw

Tuot3oedsuy

aTel pue 3BANIVE

: puuvmnou 03
3IA9TIITP ST 31

uoT3dedsur

IT®] PUB IIVINODE
" aonpuod 03
a1qrssodul sy 31
ot pa3onpuod

aq 01 2TqTssodmT
o1g suorzoadsul
‘BATI093FF

*saozeiod pass
Jo-uoTaonpoad

3Tqe3s UTRIUTEW 03

| ATRDTIFTP ST 3T ,

saogelod poes
30 A3TTenb motq

*27qR3S 0U 210
suoseas. Burddox)

- Ttasn
PUBT JUSTOTIFOUT

*JUsTITIINSUT 23w

A3TTIGE Pue 23ps]
~pouy | $ic3oadsul

*JWITOEIFUSUT
@1 sjusmdinbe
uoTavadsug

3=8png 30 =28m3xoysg

*3UPTITIINSUT
12 seanbruyosl

s9TITIIOR UOTI
-23T11] Jo aBElroyg

g5d8 "¢

uﬁmamboumaH
ior m@»ﬁmﬁ@? mumuuﬁou

SurTd IUPEsA0IdmY

sWaTqoid
70 serdmexy az912u0n)

SWAT QOIS

23e19

566



5.4.7  Demand Foreéasting of Improved Seed Fotato

- During 1985 - 2000 total planted area will increase from 20,360 ha to
36,642 ha, yleld per hectare from'9.65 tons to 21,07 tons, and total
proﬂucéibﬁ froﬁ_283;318 tons to 771,870 tomns. Suﬁposing the seed potato
reQﬁifémeﬁfzper hectare is 1.5 tons, total seed potato requirement will
incréaée_ffbm 44,060 tons in 1985 to 54,963 toms in 2000, 1In this demand
forecaétiﬁg ES féqﬁiremeht 1s set at ome third of total seed potato

requifement.
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CHAPTER 6 DEVELOPMENT PLAN FOR MULTIPLICATION AND
DISTRIBUTION OF QUALITY SEED POTATOES

6.1 Basic Concepts for Development and Planning .

On the basis of the results of the studieés on the present status regarding

multiplication and distribution of seed -potatoes in Indonesia, the

principal ideas for the improvement are proposed in the followings.

(1)

(2}

(3)

(4)

(5>

(6)

To: introduce varieties suitable for agro—ecoiogical conditions

of each producing area,

To 'produce and supply pathogen free Foundation Seeds by the

“efforts of the government farms.

To-orgénize seed grower groups of a high teechnical level who

produce Extension Seed of good gquality.

To introduce the rapid multiplication method in order to further

~improvement of the way of multiplication.

To reinforce BPSB activities to ensure the production and supply

of high quality seed potatoes.

To introduce . new technologies which are well adapted to the
potato producing areas 1In collaboration with national and

international research institutions.

6.2 Areas to Be Tmproved

Listed below are the areas in which the improvement is requirxed for

development - of multiplication and distributdion system of quality seed

potatoes based on the principal ideas above mentioned.
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{1) Requirements for séed potatoes

~ Varieties to be multiplied nust be well adapted to each of the

- producing areas.:

~ Seed potatoes must be free from pests and diseéses.__

. ~ Seed potatoes must be. of épproﬁfiate‘physiologiCal.égem

(2). Multiplication of seed'potato;u R

- MultiplicatiOn of basic seeds "(BS ~ FS) by government farms

- Multiplication by means of pfivate sead growers (S8 - ES)

{3} Inspection-and certificatlion of seed potatoes -

(4) Persomnel training on necessary techniﬁues and knowledges

6.3 Items to Be Tmproved .-

The  items to be improved, which ' were described iﬁ Chapter 5, are

classified as follows.

Improvement 1,

Improvement 2.

Toprovement 3.

Improvement 4.

Tmprovement 5.

Twprovement 6. .

Improvement 7.
Tmprovement 8.
Improvement 9.

Improvement 10.

Improvement 11,

Introduction of varieties of high-yield.
Introduction of varieties suitable  for growing
conditions of each producing area. '
Introduction of varieties.for mid-elevation areas to
expand growing area. _

Introduction of varieties résistant to diseases and
pests.

Maintenance of seed purity on the . genetic

characteristies in each procedure of the

- multiplications.

Application of new method of multiplication by
meristem culture,

Imports of pathogen free seeds and distribution.
Control of virus transmission.

Elimination of diseased plants from filelds by:
thorough inspection.

Multiplication by difegt using tuberlets for
commercial seed.

Improvement of crop rotation system,
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'Imprbvement 12, Setting up BBI Units in highland areas which are
appropriate for multiplication of seed potatoes.
Improvement 13. Introduction of new techniques, such as Rapid
' Multiplication Method,
improvement 14..' Impr_oVement of facilities o;f BBI farms,
Improvement 15. Envifonmental sanitization around the seed farm.
Imprdvement 16. Stable supply of pathogen free extension seeds.
Improvemént 17. Organization of seed growers to acquire high level
techniques cooperatively,
Improvement 18, Encouraging potato growers for efficient farming by
providing of farm machineries. .
Improvement 19.° Introduction of a by-contract system to ensure the
production of ES.
Improvement 20. Provision of credit for production of quality seed.
. Improvement 21. Provision of seed potato storehouses for seed
grovers,
~Improvement 22. Study on the cutting seed method for dincreasing
number of seed.
Improvement 23. Prbvision of guidance to seed growers on improved
potato growlng techniques,
Improvement 24. Removal of other varieties at field inspection.
Improvement 25. Upgradation of techniques of disease indexing and
roguing of diseased plants.
Improvement 26. Provision of vehicles and necessary instruments for
BPSB inspectois.
Improvement 27. Traiﬁing for personnrel on new techniques and

knoﬁledge.
6.4 Evaluation of the Items to Be Improved

The Team evaluated the 27 improvement items, which were described in the
previous section, taking into consideration the scale of the effects on
this project, and technical, economic and Institutional difficulties in
case each improvement is iwmplemented and various comstraints, and then

referred to the practical plans for the implementation of the project.

The following are the criteria used for the evaluation, and the results

of evaluation are shown in Table 6.1,
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(1) Contribution to the quality of seed

a) .Increase in productivity

b) Improvement of disease infestation
(2)  Improvement in seed multiplicatidn'p:OCess

“a)  Maintenance of the intrinsic characteristics of a variety

b) Effect on multiplication in terms of quantity
(3 Promotion of seed. distribution and marketihg.
a) Scope of harketing ﬁromoﬁion
b). Contribution to stabilization of seed price
c) Reduction of costs
(4) Difficulties in ap@lication of technigques for multiplication

(5) Increase in farmers' income

a) Increase in average yield per unit area

b) .Redﬁction of production costs
l(6) Quality and scope of seed growing techniques

a) Quality of applicable techniques:

b) Transfer of seed growing technlques
(7) Relationship with other governmental development programmes

a) Position of potatoes in agricultural development programmes

b) Relationship with vegetable development programmes

(8) TRelationship with foreign assistance 1in developing potato

programmes
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6.5 Planning
6.5.1 Introduction of the Rapid Multiplication Method

The ' Team plans to incorporate the Rapid Multiplication Method into seed
potato productlon system in the following way, based on the results of
field study on multiplication and distribution of seed potatoes in

Indonesia.

(1) TEBRI  will bear the responsibility of introduction and
develgpment of new varieties by obtaining germ plasms,
promising progenies of crosses and/or promising varieties from

- CIP and other institutions.

(2) LEHRI will also take charge of developing new technologiles and
transferring the results to farmers, in good cooperation with
SAPPRAD (Southeast Program for Potato Research, one of the CIP

regional networks).

(3) LEHRI is exected to provide basic material for multiplication,

producing virus-free plants by meristem culture.

(4) LEHRI will produce rtooted stem cuttings in the aphid proof

screen-houses (stem cutting of BS),

(5} BBI unit, Pangalengan, will receive rooted stem cuttings grown
in LEHRI, transplant them in screen-house beds and produce
tuberlets. These will be pathogen free BS, and they are
distributed to Foundation Seed Farms which will be established

in leading potate producing provinces in future.

(6) Foundation Seed Farms will take charge of actively raising stem
cuttings by using BS tuberlets as mother plants, rooting them in
the screen-~houses, transplanting them in isolated fields and

then producing seed tubers of FS class.
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7

(8)

 modern techniques, as well as guldances from experts regularly,

(93

(10)

The farm is expected to have'the'land'aféa of at least 30 ha,

growing lsolation plants, several meters wide, to kéep aphids

- off the gseed potato-fileld. As for meighbouring farmers; it is

desired that they will”gfow"only 88 or ES, using FS potatoes of
good quality, and aS'a'result, the:sanitary environment will be

secured,

Seed growers are expected to take necessary training courses on

. and their seed fiélds must--be inépécted.By'BPSB,‘and thus seed

quality will be guaranteed.

Seed growers ave expected to organizé an unit, 80 as to 1lmprove
the managing system in - connection with the transmission of
information, improvement of farming and facilities and so on.
Collective management will help pgrowers .attain the goal to

produce quality seed potatoes.

Since quarantine of seed potatoes and certification systems are
essential in successful seed potato program, involvement of BPSB

in thils respect will be of tremendous importance.

6.5.2 Improvement Plans

The improvement plans which were studied in 6.2, 6.3 and 6.4 can be

rearranged as follows.

(1)

(2)

Introduction of promissing varieties

Improvement 1, 2, 3, 4, 5, 6, 7
To introduce varieties adapted to the: growing conditions of
each producing area in Indonesia, inducing pathogen-free plants

for further multiplication:

Application of the rapid multiplication method

Improvement 8, 9, 10, 11, 12, 13, 14, 15, 16



(3)

(4)

(1)

To- apply the effective rapid multiplication method in aphid-
proof screen-houses and in isolated flelds, utilizing the basic
seeds - conveyed from LEHRI. The thygienic multiplication

system will commence this way.

Multiplication in seed growers' farms

Improvement 17, 18, 19, 20, 21, 22, 23

The  seed potatoes multiplied in the isolation will be further

multiplied in the farms of seed growers with high level
techniques and managing ability. FExtention workers will advise
growers how to spray énd rogue diseased plants and etc. BPSB
will inspect the fields to determine the eligibility for the
certified seed.

Strengthening of administrative measures needed for

multiplication and distribution of the quality seeds

Improvement 23, 24, 25, 26, 27

The following are urgent and important administrative measures

to be taken for multiplication of quality seeds of potatoes.

a) To rogue diseased plants, as well as foreign varieties, by
reinforcing inspection services of BPSB,
b) To upgrade the techniques and growing knowledge through

training of personnel concerned.

6.5.3 Priority Plans

Regarding multiplication and distribution of seed potatoes in Indonesia,
improvement. plans were described and classified in the previous sectionm.
The priority plans are proposed in this section to develop an appropriate

system of the multiplication of quality seed potatoes.

Plan to establish a meltiplication system of basic seeds
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(2)  Plan to organize seed grower groups =

+ (3) Plan to reinforce édministrative functions and activities for

muitiplication aﬁd'distfibution'of,high quality seed of potato

1) Strengtheniﬁg_of.BPSB'inspgction;agtivities'

2) Provisibn of technical training

The above projects are separate from but supp1ementa1 to each -other and
applicable to. each province to make a step. forward in modernization of

multiplication and distribution of high quality seeds of potato.

The Study:Teém contemplateS that it is a better measure ofiimplementing a
project. in a selected province which. has more proper ‘conditions for
implementation, to progress the project as a pilot project, and then to

extend project operation into the other provinces.

In addition, among the above priority project, the'improvement plan of
BPSBE inspection functions and the plan of perscnnel training are the omnes
which are operable separately from the other projects. Yet even these
projects would not wmake remarkable effects and would be Thardly
cost—-effective 1f these were carried out alone. Hence it d4is more
practical to gradually implement these projects in view of outcomes of the

pilot project in West Java Province.
6.5.4 Selection of a Province to Implement a Pilot Project

The Team selected West Java Province out of five subject provinces to
implement the above Improvement plans as a Pilot Project System. The
reasons for the selectlon of West Java are shown in the Table 6.2 and the

following are primary reasons to be specifically noted.

(1) The production of potatoes in West Java province is the largest,
accounting for approximately 35% of the total production of the

country, and as a result the demand for seed is strong.

{2 Since LEHRI is located near Pangalengan, West Java, which is the
proposed site of a planned BBI Unit, both research and

multiplication pfogrammes will get along in close cooperation



with each other.

(3

Tncreased potato production resulting from the introduction of

improved téchniques will be easily marketed in nearby citiles
such as Banding, Jakarta and others. '

Figure 6.1 Major Potato Production Area in West Java Province
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6.6 Outlines of Pilot Project Implemented in West Java

The four plans-'finally proposed for ppcmotion. of multiplication and
distribution‘ of quality seeds in West Java are detalled as follows
regarding thelr operational procedures. These four plang are mutually
complementary to each other and expected to make a step forward in the

rationalization and modernization of seed industry in Indonesia.

(1) Estimation of Demand for Seed Potatoes in West. Java

12,000 ha x 1.5 toms = 18,000 tons
(Areas under (Seed {Potential for
potate farming requirement seed demand in
in West Java) - per ha) West Java)

18,000 tons x 1/3 = 6,000 tons

{Renewal) (Seed demand)
rate,
every three

seasons
{2Z) Project Area
Kab. Bandung, West Java

o Lembang

- Location of LEHRI

o Pangalengan
Proposed location of the Foundation Seed Farm and also
‘Jlocation of seed growers who produce about 6,000 tone of

Extenslon Seed.
(3) Proposed Project to be implemented

A. FEstablishment of a multiplication system of basic seeds

B. Organization of seed grower groups

6~13



(4)

C. Reinforcement of administrative functions and activities for
“multiplication au& diStributidn of quality potato seeds
-1) Strengthening of BPSH - 1nspection activities

2} Provision of technical training

Schedule. for Project: -Imﬁleméntation and  dts.  technical

cooperation
iét year 2nd year. .. 3rd year  : -4th.year 5th year

Feasibilify Study
~ . or

Basic Design

VA1

Establishment of multiplication system of basic
seads {(*%)

1 e ) . 1__‘__;__ ___________________ 1

Organization of seed grower groups (%)

Jrrmme e e e i et i e 1

Strengthening of BPSB inspéction activities (*)
RN, [ S B O 1

Provision of techmnical training (*%)

Remarks 1) 1A Supplemental Study

i————1 Construction of Facilities and
‘Installation of Equipment
1o 1 Project operation

2) Kind of project
# provislon of facilities and equipments

® projeét with technical cooperation



(5)

Technical Cooperation

quing the period of project dmplemention,

cooperations are required as follows;
Long-term assignment;

Expert of potato farming (1)

Plant ﬁathologist/Quarantine )]

Expert of seed multiplication (1)
Short-term assignmeﬁt;

Ecologist of insect (1)

Ekpert of potato storage (1) .

Expert of irrigation/water management (1)

Expert of soil/fertilizer (1)

Project Structure

technical

The chart shown 1In next page diagrams work flows among the

relating organizations involved 1n the plan for multiplication

and distribution of quality potato seeds.
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(7)

pirectarate of Horl_h:_ult_urc} - - Ll LENRI | _

Seed Control and | sub-directorate ur
Certiflicallion Services Seed Production BAal EbB I
- : - t¥est Java)

DiNas C buas B .ﬁ

]
|

!

l -

i N
I ; )

[

.

_.-;_.._.._.,. admlntstrat lve Coordlnatlon
and Technical Services

|

| .

| .

|

i S 4
[ . -, - :
i : BBl Unlt / ..
e ——— ——=——F1. Foundatlon Seed Farm i
¢ Panyalenyan } - ’

Field liispectlon

H
apgd. -
Seed Certification
> . ‘} b
1 . ~e -
;F —————— P‘['Seed Groweyr {}) o N ]___.__.._.__.._W__.;,
- C
I :
‘ v
i
|

l FarnersJ

—_— Adminfotrative Line
== Flow of Seed Potato
"""" 5CCS Control

—_ Operatlonal Line

PHDC 1 Potato Multiplication and Disiributlon Centre

Figure 6.2 Project Structure Chart
Role of PMDC
The "basic seeds” as mentioned in "plan to establish a
multiplication system of basic seeds" refers to Gl (BS) and G2

(F8). 1In this plan, multiplication of these basic seeds are to

be undertaken by "Foundation Seed Farm" to be established anew.
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For the moment, this farm will be controlled by the government
as a BBI Unit for the production of FS.

Subséqﬁént'wOrRS'for multiplication of G3(SS).and G4 (FS) to be
undertaken - by a public enterprise, which is intended to
introduce private sectors to activate seed prodﬁction industry.
This . publie enterpfise is provisionally named  Potato
Multiplication and Distribution Center (PMDC).

The reasons for iIntending participation of private sectors in

this plan are as follows:

1) Total quantity of annual supply of ES to West Java Province
is estimatedly about 6,000 tons. Participation of private
sectors 1s 1ndispensable for production, storage and
distribution of such large quantity of seeds in a wide area
in line with seasonal requirement.

2) One Foundation Seed Farm reguires no less than about 30 ha.
Only public enterprises can bé expected to be a possible
supplier of such a wide stretch of land.

3) Cultivation of upland vegetables such as cabbage, carrot,
and onion has to be fitted in as a part of the rotation
system of potato. Management of Foundation Seed Farms
should be performed econemically and cost-effectively in

view of such a rotation system.

The linkage of the public enterprise (PMDC) and the government

seed farm (BBI Unit) can be explained as below:

1D in a short-run prospect, Foundation Seed Farm that 1s a
government potato seed farm acting as a BBI Unit, will have
exclusive responsibility of FS production, and subsequent
works for multiplication of 5SS and ES will be undertaken by
PMDC which is formed by merging private sectors for the
purpose of activating seed production industry.

2) In a long-run prospect, probably first 5 years, FMDC will
have charge of management of the Foundation Seed Farm in
addition to duties of supplying ES, thus PMDC will be
involved in the thorough processes of multiplication and

distribution of every class of potato seeds.

6-17



3)

More definitely, PMDC acts as a coordinating agency to
control seed groweré of G3 and G4 in a short run programme,
but in a 1ong run progfamme 1t is intended td take charge
of the full_processés up to multipliéation of Gl through G4
as iﬁdicated Flgure 6.3 "Operational Functioﬁuof PMDC",

SHORT RURN

N . - S V_BBt Unét.’
————————————— Foundation Seed Farm
t Pangalengan ) @

i
Ir“h”—"l sigd Grower th (G YT TR U R
| - %}
L| - .
i L . o
L___“+[ Seed Grover (11) (@‘J‘_—::"—_: c

LONG RUN
: - -1
! 891 Unit /7 Gt R—
e e ¥ Foundatlon Seed Fars . —
I : t Pangalengan } G2 .
|
i

[

Fleld Inspection u

an
Seed Certlfication

e aduinistrative Line
Ty Flow of Seed Potato
———— 5CCS Control
e Operational Line

PUDC 4 Potato Multiplication and Distribution Centrs

Figure 6.3 Operational Functions of PMDC
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6.6.1 Plan to Establish a Multipiication System of Basic Seeds

(D

(2)

(3)

Objectives

- Supply of pathogen free seeds of improved varieties is

inevitable to heighten potato production, For this purpose, the
following two tasks should be properly achieved;

i) to produce pathogen free basic seeds (BS.FS) by applylng new
techniques such as disease iIndexing and meristem tissue
culture; ete.,

2) to establish a system to produce foundation seeds in a short

perlod in a large mass by means of the rapid multiplication
- method,

.The purpose of this plan 1s to prepare the system and to

efficiently and effectively accomplish the above two tasks.

Executing Agency

Directorate of Horticulture in cooperation with Lembang

Horticulture Research Institute
Scope of the programme

Technlcal assistance shall be supplied to LEHRI in combination
with  assistance for improving research equipments and
facilities.

Meanwhile, as for BBI Unit, facilities necessary for a potato
seed farm such as an isolated farm, irrigation facilities, and
various bulldings shall be amplified, and production and
distribution of BS and FS shall be commissioned. BS stands for
tuberlets preduced in greénhouses. Seedlings are multiplied

from these BS in screen-houses.
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{4). Implementation of the plan.

A, Strengthening of LEHRI'S Research Activities

1)

Concept  about reinfofcemeht' of “LEHRI in .conmnection with

equipment and facilities

a)

b)

c)

d)

£)

g)

LEHRI is the oﬁly research institute in Indonesia for
horticultural crops (excluding fruit) including potato,

and.it'has-beenicénducting tesearch works on introduc-

.tion,_selection,and mu1tipliéation of varieties, adapted

to- Indonesian conditions. .

LEHNRT is the starting point for multiplication of seed

potatoes for all over the country.

LEHRI has alreédy'tﬁééived'equipment for tissue culture
and others from USAID and JICA, so it is capable of

producing basic seeds to some extent.

Though LEHRT produced seed potatoes equivalent to BS by
the rapid multiplication method in 1986, 1t meets only a

small portion of the national demand.

Most demand for seeds - has been met by means of
importation of seed potatoes, but .it 1s uxgent to
encourage the domestic seed potato production as quickly

as pogsible,

It is necessary to rveinforce LEHRI in order te promote
the development and introduction of varieties matching
Indonesian conditions -and to produce domestic geed

potatoes (BS) effectively,

LEHRI will be responsible for cleaning varieties to be
multiplied by meristem culture and multiplication of
basic seed materials. Rooted stem cuttings will be sent

to BBI from LEHRI for further multiplication.
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2) FEquipments and evaluation tvequired

Required equipments are enumarated 3in the following
Table 6.3,

3) Cost Estimation

Buillding ¥ 28,000,000
Equipment 143,000,000
Total ¥171,000,000
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B, Establishment of Foundation Seed Farm

1) Implementation site

a) To establish Potato Multipliéation and Dilstribution
Center in Pangalengan, Bandung, West Java Province.
Since Pangalongen is not very far from LEHRI (about 50
km), enhanced research activities on potatoed and
strengthened multiplication facilities for basic seed
potatoes at LEHRI are easily accessible to the center.
And already potato seed growers are eﬁisting there. All
this will be advantageous to systematize the production

procedure of seed potatoes,

b) Land area of approximately 30 ha will be needed for the
center.  West Java provincial government is willing to
provide necessary land out of 117 ha, which has been managed

by PD Mamin, the provincial beverage corporation.

c) The land area totaling 117 ha, 1s presently being rented
to army-related associlation, farmer groups, and
individual farmers. But the rent period for the
army-related association will expire in March, 1988, and
it has already shown its intention to return it to the

Corporation.

d) .Chances seem less that aphlds inhabit the area heavily at
the altitude of almost 1,200 m a.s.e., and so it will be
desirable for the production of relatively virus-free
seed#. The land consists of fine volcanic ash soil of
rich fertility., The season in which the Team conducted
observation was mid dry season {(the end of August), and
so some of the fields were fallow and some were under

vegetables (potatoes, cabbages).

e) As for the establishment of infrastructure, the site is
equipped with electric power through power circuitry and
a transformer installed near the site. An unpaved road
runs about 2.5 km (about 6 m, wide), through a tea

garden from the end of the paved road. As for water
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régource, here is a well for cattle in the gite, though
not used at present. The watey level of the well was
fouhd.about 50 meters deep by survey but its discharge

is not certain.'

.Furthermore, the. end of a small ‘dam for hydraulic power

_plant, PLN (electric corporatlon) was reaching the site,

while there was no vater at that time. Tt is also
prohibited to- take water from this dam. Therefote, it
will be necessary to conduct a study on water resources
for irrigation pilor to the construction of the

Multiplication and Distribution Center.

2) Plan for faecilitdies

a)

Scale
Total area approximately 30 ha

Multiplication field 13.5 ha = 4.5 ha x 3 crops/year
Bulidings: = {(as are shoun below) Total 3,225 m2
Isolation plants (Standard 350 m), farm road, reservoir,

water channel 15 ha

Construction work to equip farm

Earthing up, levelling of the ground, farm road,
reservolr and irrigation channel (Inter-ridge irrigation

system), irrigation facilities, boring of artesian well

or reservoir.
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Buildings

Screenhouses (equipped with irrigation

facilities) | 1,000 m?
Office, Cold Storage (~5°C) 175
Laboratory | 100
Farm Tools (with workshop)
Farm equipment storage (for
agricultural chemicals, fertilizer,
bags, cages) 200
Office 250
Workroom, preparation, temporary
storage
Curing, Disinfection 300
Storage (DLS 1 t/m2x3 mH, 50 t) 50
Compost Storage 100
Spare Generator fuel deposit 25
Pump Room 25
Staff Dormitory (5) 1,000
Total 3,225 m®
Equipment
Farm equipment
Tiller (equipped with rotary,
furrowing, and digger) 5 units
Tractor (equipped with a conveyor) 1
Tools (hoe, hook etc.) 1 set
Simple Sorter 7 1 units

Pump

Chemical sprayer (manual, power-
driven)

Chemical Mixer (Chemical tub,
water transporter)

Tractor mount type sprayer (600g%)

6-27

Decision by

future survey

20 units

1 unit



Repair Tool I | 1 set
Clod Sterilizer
Soi1 sterilizer

(Chloropicrin 50% (250 &/ha) or ' Decision by
steam sterilizer) . future survey
Inspéction tool o 1 set
Microscope ' '

PH meter

Elisa reader, reagent

'OEhers

rVehicle
Truck, Jeep o ' 2 units

3) Cost Estimation

- Building ¥147,000,000 -
Equipment 19,100,000
Farm related 222,000,000
Total ¥388,100,000

Rémarks:

1) Operational cost is referred to at the sectiom of economic
analysis.

2} Land rent is not included.
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6.6,2 Organization of Seed Grower Groups

(D

(2)

(3)

Objecfives

To pfomote'a-stableisupply-bf-pathhgéﬁ free seed potatoes (ES)

- of dimproved varietieS; by prbvidihgi-Seed grower grouﬁs with

advanced techniques:
Executing Agency

Central or local brgahiZ¢tion of the CDVernment,._of “public
corpbration which are involved in producéion or distribution of

potatoes In West Java Province.
Actual activities

To streamline farming system by organizing seéed grower groups
with approximately 10 ha, ‘in the potato producing area, by an
initiative of the Fxecuting Agency.

1) Cobperative Pest—control _ _ _
As for -pest—control,A higher effect will -be' practiced by
coﬁaﬁéfing the operation at the same fiﬁe o#er as wide area
as possiblé. Since it is custoﬁary to spray chemicals every
3 -~ 7 days during the growing period of the potato, it is
necessary to cope with the labour iIntensification_ under the
present conditions: Therefore, it will bé effecfive . to
provide pest-control équipment as well as to secure watey
resources, 1in 6rder 'tb gsolve the problem by conducting
pest»conﬁrol in groups. Generally speaking, shoulder
sprayers of semi-automatic type will "be most suitable for
this area, while powér sprayers are-more effective in flat

land areas.

2) Cooperative in storage
Seed potatoes have to be stored for considerable time
preventing deterioration of potatoes. The building consists

of several stories and the ground story is used as a
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workshop. Potatoes should be. kept in containers and on

shelves. Furthermore, these buildings may be utilized by a

group of farmers as a meeting place for the community.

:Storage is not very popular among Ffarmers and occasionally

- 'physiologically inferior seed potatoes are used., Therefore,

3)

the imﬁrovement of storage is of primary importance.

The diffused light storage (DLS) is considered suitable for
this purpose, -since it' can keep seed. potatoes in good
conditions as long as five months seed potatoes thus stored
favor us with Improved yield.

The experiment in the Central Java Province proved that seed

potatoes stored in DLS exhibit sturdy and short sprouts at

the following -planting time. DLS is found practical for
farmers to keep quality séed potatoes easily.

Since it.can make use of locally available materials for the
construction., DLS has_an'advantage over an expensive dark
cold storage which requires an air-conditioner.

It_hés s;dring capacity of 1 ¢t to 100 t. Farmers can easily
build a small scale DLS on their own.

The principle of DLS is to keep seed potatoes inside a
well-ventilated room under diffused light conditions. DLS
also avoids the waste of energy in seed potatoes by
inhibiting the growth of sprouts and resultantly encourages
early growth, and as a result, contributes to yield

increase.

Development of cooperative irrigation system

Since suitable area for potato production 1is extremely
limited, it will be beneficial to make utmost use of the
land by growing crops throughout the year. One of the

biggest problems is a supply of supplementary water in rainy

- geason as well as irrigation water in dry season. So an

irrigation facility will have to be established for a group
of fields (about 10 ha). Water resources are to be chosen

from deep wells, rivers or reservoirs depending on the

location.

Facilities and equipments for one group of potato growing

farmers are shown in the. following Table 6.5, based on the
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()

{5

above#mentioned"studya-
Scope of the project

This'pfoject:aimsfto~ratioha112e the farming of nearly 60 groups

-of potato seed_growérs on-the basis of seed growing programme,

The -appropriate. unit: of -a ‘seed - growers®’ ‘group will be

appfoximatgly, 10 ha as: wide: as considering the fact that

- expected potato seed fields In West Java cover about 600 ha.

_Cost Estimation

a. Investment costs for one unit of seed growers (10 ha)

Storage . L ¥ 5,000,000

Machineries and Equipment - . 3,900,000
Irrigation . o 4,800,000
Total - o o '¥£13,700,000

b. Total cost for all seed groﬁers:in West Java

¥13,700,000 x 60 groups = ¥822,00,000
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6.6.3 Reinforcement of Administrative Functions and Activities for

Multiplication and Distribution of Quality-Potato Seeds

(I) Strengthening of BPSB inspection activities

L))

2)

3

4)

Objectiﬁes 7 _ _
To strengthen_BPSB's ingpection and Certificatibn functions
in order to ensure the production of pathogen free seed

potatoes and to support the fair trade of potato seeds.

'Ekeéuting Agency

DGFCA

Necessary equipment for inspection
a) ‘tran9portation

b) inspection tools

c) 1laboratory

The details are shown below.

Motor bicycle' - 12 units
Automobile a 3 units
Screen house (150 mz) : | 2 sets
Insect rearing box ' 10_
Pyrostat 1
Refrigerator !
Water distiller 1

Micro pipette 2

Super centrifuge separator 1

Glass needle, pestle 50 sets
ELISA Kit 1 set
Photometer 1

Glass uteusils 1 set

Cost Estimation

Equipment ¥82,000,000
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(XI) Provision of Technical Training

1)

2)

3)

Objectives

To "improve skills of the people concerned by the trailning
and - to facilitate development of multiplication and

~distribution programme for quality seed potatoes

Executing agencies

“Directorate of WHorticulture, Directofatg General of Tood
"Crop Agriculture, to perform the,prograﬁme in cooperation

- with Lembang Horticulture Research Institute and Agency for

Agricultural Education, Training and Extension.

Details of the training programme
a) Tralning themes:
Training: themes of each technical field are shown in
Table 6.6.
b) Training method:
' Each run of the training programme is to be done with
some of'thé below courses combined:
. Group-training-in-classroom method
It 1is more efficient 1f knowledge and skills of
trainees are equable. .
. Training tour system
To set up small-scale model farms in potato producing
areas and %o make instructors circuit the farms to
train.
. Corregpondence training
To prepare technical mannuals for each space training
subject and mail them regularly. This is effective
for many trainees such as key farmers etc.
. Overseas training
Backbone technical staffers need to be trained
overseas, but this is limited to a small number of
people who have their own study tasks.
¢} Objective personnel

Advanced course:

Researchers of LEHRI and government officials of

positions equivalent to the manager of BBI & BPSB.
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Presumptive some. 30 uniVErsity graduates are eligible.

Intermediate éotirge!

Workers and iuspectors of ‘BBL.-and BPSB, and PPL
stationed in potato production areas. - Presumptive
some . 120 people are. eligible, who are graduates of

agricultural high schools or. equivalent,

.Fundamental course,

;Seed'Gfbwers,_Kéy Farmers.

Representatives of each seed . -grower group are to

attend the training. If requested by other farmers,

= key farmers are allowed to. participate. As a great

number - of people are eligible, invitation to
particinate shall be. publicly anounced depending on

the theme -of. the training

d) Training instructorse

In principle, the farmer groups shall be instructed.by
those who have finished - intermediate course, and
inﬁermediate trainees shall be instricted by those who
have -finished . advanced course.  Advanced trainees
sh311 be instructed by foreign experts or specialists

of international institutes.

e) -Places:

In principle, training shall be given at training
centers of Agency for Agricultural Education, Training

and Extension.

£) Frequency of training and the unit of trainees:

This matter is to be settled in future on the basis of
adjustment. of problems in implementing the training,-

especially of financial problems.

Incidentally, Indonesian people have an accordant view that the

advanced course training should be promptly started so as for

this

training programme to. be operated efficiently and

effectively, aﬁd that urgent reinforcement of activities in the

below fields are particularly required.

. Potato Variety Improvement

. Potato Farming

. Integrated Pest & Disease Management/Disease Indexing
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+ Rapld Multiplication Techniques and Management /Merietem Tlasue

Culture
1st 2nd 3vrd 4th  5th (year)
:Potato Variety'Improvement X X x  x =z
Potato Farming - X R X x X

Integrated Pest & Disease Management/ | X F'4 b x
’Dis:eas'e Index

Rapid mltiplication Techniques and X X X

- Hanageﬁentlﬂeristem Tissue Culture

Potato Storage X X X
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6.7 Ecohbmic'Evaluation
6.7.1 . Fconomic Aunalysis

Indonesia -is importing seed potatoes and potatoes for consumption, and at
_the same time exporting potatoes for consumption. There is no retrictions
for .potqtb. trade. Furthermore 1internal distant transportation in the
:pountry;is'also.popular and the response of producers to price change in
the . potato producing areas 1is very sensltive, Therefore it can be
concluded that the difference between potato price and international price
18 small.

Ecbnomic' benefits of the Project are composed of direct benefits
(béhefits -fmer_seed' production) and indirect: bénefit {(benefit from
incfeasihg'pofatb,productioh). Direct benefit (1) can be calculated by
mnltiplying tﬁe.production volume of seed potate (G-2) by the economic
price (lﬁﬂﬂRp/kg). ‘Direct benefit (2) can be caleculated by multiplying
Ufhe prdduction volume of seed potatoes (G-3, G-4) by the economié prices
(lOOORp/kg, 750Rp/kg): For calculating indirect benefit, firstly we
multiply the difference between unit yield of improved seed potato (15
tong/ha) and that of local Seed Potato (10 tons/ha) by planted area, then
multiply the increment by economic price of potato for consumption (240
Rp/kg), and then the gross benefit can be drawn. Because farmers can use
improved seed potato 3 times through self-multiplication after buying it,
therefore we . also add the increment of potato production after second
‘harvest in calculation of benefit. Meanwhile, because the gross benefit
Vincludes the additional cost (350Rp/kg) by introducing improved seed
potato, we calculate the net benefit by deducting it from the gross

benefit.

Economic costs of the Project are composed of the cost of BBI Unit .and
that of seed potato growers. BBI Unit pays capital expenditure of 1,565
million Rp to construct a screen-~house, an igolated seed farm, etc. at the
first and the second years of the project life, and then a certain level
of .current expenditure is needed annually. There are two types of geed
potato growers of which one type produces seed potato (6-3) and another

type produces seed potato (G-4) and both of them are organized as one unit
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of farmers’ group composed of 10 ha of farmland.

FEach unit of farmers group, equipped with farm machinerv (39 million Rp) ,
irrigation facilities (48 million Rp) _énd.'storage (50 mil]ion Rp),
produces seed potato. ‘3 units of ‘seed - growers (I) are. organized ‘in: the
“third year of ‘the - ‘project and’ 6 units in-the fourth year of the project.
20" units of seed growers (11) “are organized in the - third year of the
project. and 40 units at the fourth year of- the project. BBI Unit starts
to stipply. seed potato (G-2) from the third year of the ‘project life, and
seed grOWeré.(I)'(II)?Start-to supply'sged pOtétd’(GBS,'Gﬁé) from the
fourth year of the project life. '

The -increasirng effect-qf'potato-prodﬁctiOn by implementing the Project is

remarkable and the. nominal ‘economic benefit:atffhe:éighth ﬁear of'thg.
projeét'lifé, when pfoject seed potéto-Spreads all over the. project area,
is almost the same with' the ‘totdl nominal capital expenditure. ::But
because economic cost and’ economic benefit at different project - years
‘cannot be compared directly, ‘we conduct discounting calculation by~ using
discouﬁting fact of 12% which is equal to the lending rate of agficultufal
cfedit; and then net present value of 42,517.5 million Rp is caltulated.
This fact means that the Prbject is wvery profitable and is- enocugh

feasible.

,Supposing that the farm-gate price keeps at the level of 240Rp/kg, large
.1gcreaée of farm income can be expected, But the-incréasiﬁg effect of
potato ﬁroduction by imﬁlementing the Project is very large, on the other
hand, price elasticit§ of potato'torconsﬁmption is small, therefore im
case the supply capacity exceeds the potato demand, sharp drop of potato

price may happen.

The economic impact of the price drop will spread not only to project area
but also to all potato producing areas through market mechanism, and all
potato grower may- suffer from serious economic losses. Therefore, in the
prodess of implementing the préject well-balanced increase of preduction

‘is needed according to the accurate forecasting on future potato demand.
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6.7.2 Analysis of Farm Income

By introduciﬁg improved seed potato (ES), yield per hectare will increase
by'SO%?“then-increment of potato per hectare is 5 tons and the gross
inpgmexiézl,ZQ0,0DORp_(5,000 kg x 240Rp/kg). Additional cost per hectare
being 525,000Rp [ (750Rp/kg-400Rp/kg) % 1,500 kgl and deducting additional
cost from gross ipcqme, then net income per hectare of 675;000 Rp can be
.expected; In case that'improved seed potato renewed is not, using it
repeatedly and supposing that'yield per hectare of ES1 is 13.5 ton/ha, and
~ that that'of'ESZ‘is 1.3 tons/hq, then the increment of production per
hectare'(phe.increment of net income) of ES1 is 3.5 tons (840,000Rp),- and
that'o_f.ES2 is 2 ton (480,000Rp). Net profit from ES1 exceeds that from

ES because ES1 does noﬁ need additional cost,

Supplying volume of project seed potato reaches at annual target volume of
6,000.t0n;at the fifth year of the project‘life, project seed from the
fixst.generation'to the third generation spread to whole project area at
_the eighth year of the project life, and then expected nominal value of
anmual increment of whole‘farm income is 7.98 biilion Rp. Discounting
toﬁal expected nominal value of increment of whole farm income through
whole project 1ife of 20 years by discounting factor of 127%, which is
equal to lending interest rate of agricultural credit, then the present
value of 28,665.4 million Rp can be calculated.

6.7.3 Financial Analysis

By implementing the Pfoject large economic effect and income effect can be
expected but the main benefit exists in the form of increasing effect of
potato production. In the other WOrds, seed growers and consumption
potato farmers will enjoy large advantage economically and financially.
But for BBI Unit the supply volume of seed potatoes (G-2) is small
comparing with the capital investment; therefore the income can cover only
the current expenditure and the capital expenditure can not be recovered.
But expected NPV of the project is very large and it can be concluded that

it is worth implementing although it needs some financial sacrifice,
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Table 6,7 Flows of Economic Cost and Economic Benefit

~ Urit: 1000 Rp -

Project E(;Gnc_)mj.c:_ ‘;Osi' - . | o -E'c'or'!;omi; " i .l - NPV o
- : . , Net benefit (Discountilng
year . Capital '~ .. Current . _Total ‘§§n8f;t : . fact6r=12%)--
expenditure  expenditure - '

1 200,000 20,160 - _220;156- 220,160 196,603
2 1,365,000 20,160 1,385,160 } -1,385,1§§ '1;163,973_-
3 3,151,000 535,23@' 3,686,230 67,500 3;513,730 .“ﬁ,5}5;536-
4 6,302,000 535,230 . 6,837,230 . 1,405,000 5,432,230 3,454,898

5 - 535,230 535:230 . 4,710,080 & 4,174,850 2;36?,1&0-
6 535,230 535,230 | 7,630,080 7,094,850 3,597,089

7 535,230 535,230 10,510,080 9,974,850 4,508,632

8 535,230 535,230 11,790,000 11,254,770 4,535,672
9 535,230 53§,23o'°_11,790,6do-' 11,254,770 4,062,972,
10 535,230 535,230 . 11,790,000 11,254,770 3,624,036 -
1 535,230 - 535,230 11,790,000 11,254,770 . 3,230,119
12 535,230 535,230 11,790,000 11,254,770 2,892,476
13 535,230 $35,230 11,790,000 11,254,770 2,597,342
14 -535,230 535,230 11,790,000 11,254,770 . 2,307,228
15 535,230 535,230 11,790,000 11,254,770 2,059,623
16 535,230 535,230 11,790,000 11,254,770 1,834,528
17 535,230 535,230 11,790,000 11,256,770  1,643,19
18 535,230 535,230 11,790,000 11,254,770 1,463,120
19 535,230 535,230 11,790,000 11,254,770 . 1,305,588 '
20 535,230 535,230 11,790,000 11,254,770 1,170,496
Total 11,018,000 9,674,460 20,692,460 177,592,740 156,900,280 35,867,247

NPV = 42,517.5 million Rp
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Table 6.8 Future Projection of the Increment of Farm Income

Pfﬁjedt

Nominal value

Discounting factor NPV
year. (1000Rp) (12%) ' (1000Rp)
1 0.893
) 0.797
3 0.712
4 0.636
5 900,080 0.567 510,345
6 3,820,080 0.507 1,936,781
7 6,700,080 0,452 3,028,436
8 7,980,000 0.403 3,215,940
9 7,980,000 0.361 2,880,780
10 7,980,000 0.322 2,569,560
11 7,980,000 0.287 2,290,260
12 7,980,000 0.257 2,050,860
13 7,980,000 0.229 1,827,420
14 7,980,000 0.205 1,635,900
15 7,980,000 0.183 1,460,340
16 7,980,000 0.163 1,300,740
17 7,980,000 0.146 1,165,080
18 7,980,000 0.130 1,037,400
19 7,980,000 0.116 925,680
20 7,980,000 0.104 829,920
Total 115,160,240 28,665,442
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‘Table 6,9 Financial Projection of BBI. Unit

Unit: 1000 Rp

 Expenditure

Project  Income . § o _ ‘ :':fBaléhce'

year ‘total Caﬁifai___ ~ Current . Total '
expenditure - expenditure

1 200,000 - 20,160 220,160 220,160

2 1,365,000 20,160 1,385,160 1,385,160

3 67,500 186,930 187,930 127,930

4 202,500 o 187,930 187,930 14,570

5 202,500 187,930 187,930 14,570

6 202,500 187,930 187,930 14,570

7 202,500 - - 187,930 187,930 14,570

8 202,500 | 187,930 187,930 14,570

9 202,500 o 187,930 187,930 14,570

10 202,500 | 187,930 187,930 14,570

11 202,500 187,930 187,930 14,570

12 202,500 187,930 187,930 14,570

13 202,500 | 187,930 187,930 14,570

14 202,500 187,930 187,930 14,570

5 202,500 187,930 187,930 14,570

16 202,500 ' 187,930 187,930 14,570

17 202,500 187,930 187,930 14,570

18 202,500 187,930 187,930 14,570

19 202,500 | 187,930 187,930 14,570

20 202,500 | 187,930 187,930 14,570

Total 3,510,000 1,565,000 3,423,060 4,988,060 1,485,560
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- CHAPTER 7 RECOMMENDATIONS

The following are recommended by the Study Team for promebting smontlh and
effective implementation of the proposed projects for muleiplication apnd

distribution of quality seeds of soybean and potato.

1. 1t is clearly understandable in this study that the quallty seed 1s o
key element and has an important role as & forerunner in productiop

increase of both crops.

Considering the urgent mnecessity, the projects should get started as
soon as possible by taking necessary processes and further studies to
clarify the following fields:

(1) Potato

1) PFoundation seced farm

. Isolation from aphids

. Resource of irrigation water

. Soil~borne digeases

. Enhancement of cooperation with seed growers
.2) Roles and functions

Organizational and operationzl linkage Is imade awong the

belov organizations:

o LEHRI

o BBl Unit

o P¥DC

o BUMK

o Private sectur
{2} Soybean

1} Detailed practical spproaches to organize seed grower groups,
Z2) TDetailed plan to seb up seed provessing centers,
3) Studies on the practiczl marketing systemw of soybean seeas

£} Reles znd functione of the relezted organizations.



The prdposed projéctS'are'designed to' play an initiating role in the
achievement of effective multiplication and - distribution of quality

seeds, Therefore, constructive leadership “of the " Government is

-indlspensable at the initial stage of the praject preparation for the

undermentloned:

o Organization and staffing

‘0 Flnancial arrangements

0 Adﬁinistrative coordination

o Land preparation

Consideration should ‘also be given to the. spontaneous ‘participation of

the private sector.

Lack of willingness to use quality seeds on the part of- farmers 1s a
factor hampering effective development of the seed projects. Such

negative factors shou]d be gradually improved.

Six plans are proposed as the priority .projects for soybean.seeds.
These are supplemental to each other, howéver, there are technical
difficulties in iﬁplementating these at a time. In this background,

the Study Team contemplate that full marketing research 'is necessary

"to grasp exact demand, and in addition to this, that possible demand

for quality seeds is to be explbited."lt is recommendable to ineclude
quality seeds in production enhancement projects such as BIMAS or

INMUS and to adopt them as a part of the extension programme.

This plan for multiplication and distribution of quality seeds is only
one of the pillars of the production enhancemenﬁ projects for both
crops. Broad-ranging plans should be accomplished, such ~as
s;rEngthening of  crop protection, providing a proper system of
irrigation, improving postharﬁest treatment and processing, providing
regional application trial and demonstration ~of  agriculture
technology, and expansion of agricultural mechanization . as

successfully implemented in the case of rice.
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